
 

  

 

BIODIVERSITY SCREENING 
REPORT 

Construction of the 

highway on the corridor 

Vc,  

Section  

Medakovo - Poprikuše 



 

 

Construction of a highway on Corridor Vc, sectionMedakovo - Poprikuše 
 

   Biodiversity Screening Report  1 

 

Details of amendments to the document 

Edition 
No. 

Date Status 

Description 
of the 

amendment 
* 

Prepared by 
Project 

manager 
Reviewed 

by 

   
    

       

       

       

       

       

       

       **Amendments are marked in Italics in the document.  

 Document approved by 

 

 

 

  



 

 

Construction of a highway on Corridor Vc, sectionMedakovo - Poprikuše 
 

   Biodiversity Screening Report  2 

Content: 

1 FAUNA BIODIVERSITY SCREENING REPORT .......................................................................................................... 5 

1.1 INTRODUCTION .................................................................................................................................................... 5 

1.2 MONITORING SYSTEM WITH DETERMINATION OF METHODOLOGY ...................................................................................... 7 

1.2.1 Basic information about the project ......................................................................................................... 8 

1.3 RESULTS OF FIELD RESEARCH .................................................................................................................................... 9 

1.3.1 A variety of invertebrates ........................................................................................................................ 9 

1.3.1.1 Sensitive species.......................................................................................................................................... 10 

1.3.1.2 Mitigation measures .................................................................................................................................... 10 

1.3.1.3 Monitoring measures .................................................................................................................................. 12 

1.3.2 Diversity of fish sepcies .......................................................................................................................... 12 

1.3.2.1 Sensitive species.......................................................................................................................................... 13 

1.3.3 Diversity of amphibians and reptiles ...................................................................................................... 13 

1.3.3.1 Mitigation measures for amphibians and reptiles ......................................................................................... 14 

1.3.3.2 Monitoring measures .................................................................................................................................. 15 

1.3.4 Diversity of birds ................................................................................................................................... 16 

1.3.5 Diversity of mammals ............................................................................................................................ 17 

1.3.5.1 Identification of effects on mammals ........................................................................................................... 18 

1.3.5.2 Mitgation measures..................................................................................................................................... 18 

1.3.5.3 Monitoring measures .................................................................................................................................. 20 

2 FLORA AND VEGETATION BIODIVERSITY SCREENING REPORT ............................................................................ 22 

2.1 INTRODUCTION .................................................................................................................................................. 22 

2.2 BIODIVERSITY MANAGEMENT PLAN ......................................................................................................................... 25 

2.3 HABITATS OF GREAT IMPORTANCE FOR ENDEMIC OR GEOGRAPHICALLY LIMITED SPECIES ........................................................ 26 

2.4 HABITATS OF GREAT IMPORTANCE FOR SUPPORTING GLOBALLY SIGNIFICANT MIGRATORY OR SPECIES LIVING IN GROUPS ................ 26 

2.5 HIGH-RISK ECOSYSTEMS AND / OR UNIQUE ECOSYSTEMS ............................................................................................... 26 

2.6 AREAS RELATED TO KEY EVOLUTIONARY PROCESSES ...................................................................................................... 27 

2.7 ENVIRONMENTAL AND HABITAT IMPACT ASSESSMENT................................................................................................... 28 

2.7.1 Habitat description of special importance .............................................................................................. 28 

2.7.2 Invasive species ..................................................................................................................................... 30 

2.8 MITIGATION MEASURES ........................................................................................................................................ 34 

2.9 MITIGATION AND COMPENSATION MEASURES ............................................................................................................ 42 

2.10 MONITORING FREQUENCY ................................................................................................................................ 42 

2.11 RECOMMENDATION FOR AFFORESTATION ............................................................................................................. 43 

3 ANNEXES ............................................................................................................................................................ 44 

 

  



 

 

Construction of a highway on Corridor Vc, sectionMedakovo - Poprikuše 
 

   Biodiversity Screening Report  3 

Images: 

Image 1 Overview of the route and distribution of the investigated localities on the section Medakovo - 

Poprikuše ....................................................................................................................................................... 7 

Image 2 Natura 2000 habitat in relation to the proposed section of the motorway ...................................... 27 

Image 3 Habitats that have suffered a certain degree of degradation within the proposed section of the 

Poprikuša-Medakovo motorway .................................................................................................................. 32 

Image 4 The position of the serpentine relative to the motorway ................................................................ 38 

 

Tables: 

Table 1 Review of field research for Medakovo-Ozimec subsections; Ozimec- Poprikuše ............................... 5 

Table 2 Invertebrate research results ............................................................................................................. 9 

Table 3 Fish research results ........................................................................................................................ 12 

Table 4 Amphibian research results ............................................................................................................. 13 

Table 5 Results of reptile research ............................................................................................................... 13 

Table 6 Results of bird research ................................................................................................................... 16 

Table 7 Bird species to be monitored during the project preparation, construction and exploitation phase . 17 

Table 8 Mammal research results ................................................................................................................ 18 

Table 9 Overview of identified and potential species from the Red List of the Federation of Bosnia and 

Herzegovina ................................................................................................................................................. 25 

Table 10 Overview and description of habitats of special importance .......................................................... 29 

Table 11 Overview of invasive plant species within the study area with basic data, code of invasiveness in 

FBiH ............................................................................................................................................................. 32 

Table 12 An overview of the activities that need to be carried out in the pre-construction phase ................ 35 

Table 13 An overview of the activities that need to be carried out during the construction phase ................ 38 

Table 14 Improvement measures in the work phase .................................................................................... 40 

Table 15 Key monitoring activities in the pre-construction, construction and operation phases ................... 41 

  



 

 

Construction of a highway on Corridor Vc, sectionMedakovo - Poprikuše 
 

   Biodiversity Screening Report  4 

IN GENERAL 

SECTION  Medakovo - Poprikuše 

LOT  LOT 4 

SUBSECTIONS  

Medakovo – Ozimice 

Ozimice - Poprikuše 

INVESTOR  PC Motorways of FB&H Ltd Mostar 

FINANCIER  EIB and WBIF 

  

 

 

 

  



 

 

Construction of a highway on Corridor Vc, sectionMedakovo - Poprikuše 
 

   Biodiversity Screening Report  5 

1 FAUNA BIODIVERSITY SCREENING REPORT 

1.1 Introduction 

A detailed description of the route with the length and number of bridges can be found in 

the document Biodiversity Management Plan. This document provides data on the status of 

species, their endangerment, the importance of identified species and sites that have been 

explored in the area of the future motorway Medakovo - Poprikuše. 

An overview of field research of the fauna for the section Medakovo - Poprikuše was done 

in the summer period of 2021 (all dates of field trips with localities can be found in Table 1; 

Figure 1). Field research on the section Medakovo - Poprikuše was performed according to 

the subsections: 

1. Medakovo - Ozimice 21.7 km and at points along the settlements: Medakovo, 

Alispahići, Novi Šeher and Alispahići; tugovo tunnel 1800 meters; seven bridges. 

2. Ozimice - Poprikuše 12.8 km and at points along the settlements: Tupovac, Šećin Han, 

Brezovo polje; five tunnels and nine bridges. The situation on the ground is also 

documented in Annex I.. 

Table1Review of field research for Medakovo-Ozimec subsections; Ozimec- Poprikuše 

Locality 
Number of research days and 

number of experts 

Elements of field biodiversity 

analysis included 

1. Medakovo 

28-30. June 3 days, 29-31. July 3 

days, 27-29. August 3 days (three 

experts: one for flora and two for 

invertebrate and vertebrate fauna) 

Flora and habitats, invertebrate fauna, 

amphibian and reptile fauna, bird 

fauna, bat fauna, mammal fauna 

2. Ozimice 

28-30. June 3 days, 29-31. July 3 

days, 27-29. August 3 days (three 

experts: one for flora and two for 

invertebrate and vertebrate fauna) 

Flora and habitats, invertebrate fauna, 

amphibian and reptile fauna, bird 

fauna, bat fauna, mammal fauna 

3. Novi Šeher 

28-30. June 3 days, 29-31. July 3 

days, 27-29. August 3 days (three 

experts: one for flora and two for 

invertebrate and vertebrate fauna) 

Flora and habitats, invertebrate fauna, 

amphibian and reptile fauna, bird 

fauna, bat fauna, mammal fauna 

4. Alispahići 

28-30. June 3 days, 29-31. July 3 

days, 27-29. August 3 days (three 

experts: one for flora and two for 

invertebrate and vertebrate fauna) 

Flora and habitats, invertebrate fauna, 

amphibian and reptile fauna, bird 

fauna, bat fauna, mammal fauna 
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5. Poprikuše 

18-20. June 3 days, 16-18. July 3 

days, 21-23. August 3 days, (three 

experts: one for the flora and two 

for the fauna of invertebrates and 

vertebrates) 

Flora and habitats, invertebrate fauna, 

amphibian and reptile fauna, bird 

fauna, bat fauna, mammal fauna 

6. Tupovac 

18-20. June 3 days, 16-18. July 3 

days, 21-23. August 3 days, (three 

experts: one for the flora and two 

for the fauna of invertebrates and 

vertebrates) 

Flora and habitats, invertebrate fauna, 

amphibian and reptile fauna, bird 

fauna, bat fauna, mammal fauna 

7. Šećin Han 

18-20. June 3 days, 16-18. July 3 

days, 21-23. August 3 days, (three 

experts: one for the flora and two 

for the fauna of invertebrates and 

vertebrates) 

Flora and habitats, invertebrate fauna, 

amphibian and reptile fauna, bird 

fauna, bat fauna, mammal fauna 

8. Brezovo Polje 

18-20. June 3 days, 16-18. July 3 

days, 21-23. August 3 days, (three 

experts: one for the flora and two 

for the fauna of invertebrates and 

vertebrates) 

Flora and habitats, invertebrate fauna, 

amphibian and reptile fauna, bird 

fauna, bat fauna, mammal fauna 
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Image1Overview of the route and distribution of the investigated localities on the section Medakovo 
- Poprikuše 

1.2 Monitoring system with determination of methodology 

The methodology consisted of three parts: literature data processing for subsections with 

an assessment of the probability of species presence in the habitat and selection of field 

sites based on the motorway construction plan and the status of suitability of significant 

species for field research. The third part of the methodology for assessing significant 

species and their impact is presented in the form of drafting a Biodiversity Management 

Plan, respecting the hierarchy of mitigation measures. The methodology for the analysis of 

the zero condition on the section of the motorway Poprikuša - Medakovo is based on the 

standardized and repeatable methodology of the transect in different habitats within the 

buffer zone of 1 km. The methodology of the work implies a quantitative and qualitative 
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methodology of quantification or assessment of the number and cover of species in the 

transect 100 meters long and 5 meters wide. For plant species, the abundance estimate is 

based on the application of the Braun-Blanquet combined estimate (Braun-Blanquet, 1964). 

For all species, an assessment of the status of endangerment was made according to the 

IUCN global red list, the Red List of the Federation of Bosnia and Herzegovina, the 

presence of species in Annex I and / or Annex II of the Habitats Directive. The results of 

field research will be processed by the method of mapping flora, fauna and habitats in GIS. 

1.2.1 Basic information about the project 

The objective is to assist the Bank and JPAC in complying with applicable national and EU 

law, EIB Standard 31, EBRD PR 6 and good international biodiversity conservation and 

management practices through the Biodiversity Management Plan. The task will include a 

review of existing basic data on the biological diversity of plant and animal communities as 

characteristic elements of the biotic environment, together with abiotic factors that act. 

together to a certain extent in the study area. Additional data are expected to be collected 

through biodiversity research, further literature review and biodiversity assessment of the 

project area where there may be potential impacts on habitats and / or species of 

conservation importance (eg Critical Habitat Characteristics / Priority Biodiversity). The 

biodiversity management plan is proportional to the potential biodiversity risks, aspects and 

impacts. The BMP will cover in an integrated manner all relevant direct and indirect impacts 

of the Project and the relevant phases of the project. project cycle (eg pre-construction, 

construction, operation and decommissioning or closure and return to operation). The goal 

of the Biodiversity Management Plan (BMP) is to implement a mitigation strategy for the 

project in such a way as not to achieve a net loss of biodiversity and ecosystem services, or 

a net gain for the critical habitat and biodiversity features it supports. The BMP is expected 

to have a practical focus and give clear indications of the activities to be undertaken to meet 

the biodiversity conservation obligations arising from the Phase II Environmental Impact 

Study. The Biodiversity Management Plan combines in one document all proposals for 

mitigation, which relate to biodiversity for works on the Medakovo - Poprikuša section. 

 The main purpose of this task is to prepare a written report that will be the basis for 

publishing a package of information on the Environmental and Social Impact 

Assessment and the Biodiversity Management Plan. To meet this purpose, this 

report is written in accordance with the following objectives: 

 Provide methodology and results of rapid field research 
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 Assess the project area and impact area for the potential presence of sensitive 

species and species of conservation importance 

 Recommend pre-construction surveys, additional mitigation measures and / or 

monitoring only if necessary. 

Invertebrate research was conducted using active terrain search methods. Field work 

consists of site review and active search for individuals to directly and indirectly determine 

the presence of species based on findings along transect lines in the scope of the direct 

impact of the project. 

The threat analysis of the inventoried fauna was conducted according to the Red List of the 

Federation of Bosnia and Herzegovina, according to the global IUCN list, the Habitats 

Directive. 

Biodiversity priority features: 

(ii) vulnerable species; 

(iii) significant biodiversity characteristics identified by a wide range of stakeholders or 

governments (such as key biodiversity areas or important bird areas); and 

(iv) the ecological structure and functions required to maintain the sustainability of priority 

biodiversity. 

1.3 Results of field research 

Field research has identified the presence of 71 species, where a large number of species 

from the group of invertebrates, birds (Annex I, IIA / B of the Birds Directive), bats (Annex I 

and / or II of the Habitats Directive) and game (protected by the Bern Convention) have a 

significant conservation status (the methodology for determining conservation status is 

found in Chapter 2). 

1.3.1 A variety of invertebrates 

Of the invertebrates, 6 species were recorded, of which all species have significant 

conservation status (Table 2). 

Table2Invertebrate research results 

Scientific name of the 
species 

IUCN status FBiH Red List Habitats Directive 

Crustaceans 
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Austropotamobius 
pallipes 

EN EN Prilog II i IV 

Insects 

Euplagia 
quadripunctaria* 

  Prilog II 

Cerambyx cerdo   Prilog II i IV 

Osmoderma eremita NT EN Prilog II i IV 

Rosalia alpina*   Prilog II i IV 

Lucanus cervus NT VU Prilog II 
*designation for priority species for protection. 

During field research in the area of the impact of the construction of the Corridor Vc section, 

seven species from Annex II / IV HD, VU, EN, CR were identified on the Red List of Fauna 

of the FBiH and the IUCN Red List. Based on the literature data, the motorway impact area 

analysis was extended to habitats important for species relevant for assessment, such as 

Austropotamobius pallipes, Lucanus cervus and Rosalia alpina species related to forest 

habitats. Species were recorded at selected study sites. Priority species for protection 

are Euplagia quadripuncatria and Rosalia alpina. 

1.3.1.1 Sensitive species 

In the area of direct impact of the motorway section, the species Jelenak IUCN VU was 

found, while the species of importance for the European Union (Habitats Directive, Annexes 

II and IV) are present: Euplagia quadripunctaria and Lucanus cervus. 

1.3.1.2 Mitigation measures 

Pre-construction phase 

Mitigation measures in the pre-construction period are limited to avoiding works in the area 

of forest ecosystems within the zone of physical impact, especially to emphasize that it is 

necessary to plan works during the construction of access roads to avoid additional 

deforestation and ecosystem damage. Impact measures and mitigation measures have a 

negligible effect due to the wide distribution of species and the possibility of subsequent, ie 

habitat recolonization. Of the species found, only Morimus funereus is related to forest 

habitats. Habitat loss during the exploration phase can be compensated through the 

reclamation of the excavation landfill during the exploitation phase of the project. 

Construction phase 

During the construction period and after the completion of the Medakovo-Poprikuša section, 

it is necessary to recultivate the excavation material disposal sites, which will compensate 
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for the loss of habitat that will be buried in landfills. Recultivation should be performed with 

autochthonous species. Implement this through the biodiversity management plan when all 

the sites of excavation material are known. During the construction period, underground 

cave systems and caverns with cave organisms may open. All cases of opening such 

systems, the contractor should report and engage a speleological society in order to 

examine the importance of open systems and in a harmless way to blind and separate the 

underground habitats from the tunnel system. Improper closure of such systems by 

backfilling can have a high negative pressure on underground habitats and animals. 

Euplagia quadripunctaria was found at the following localities: Golubinja, Želeće, Alispahići. 

Areas inhabited by species are thermophilic deciduous forests and forest edges. The larvae 

feed on various plant species. Fragmentation of forest habitats with the construction of the 

motorway will increase the marginal parts of forest habitats. The specific habitats of the 

species will not be endangered during construction. The opening of forest habitats and 

larger areas of marginal parts favor the species that is tied to the forest edge. 

Rosalia alpina and Lucanus cervus are species dependent on preserved forest areas, old 

beech and oak trees. During deforestation in the route belt, all trees are stacked in piles 

that will remain in the area along the route to ensure that individuals developing in the trees 

complete the cycle and that subsequent generations of insects can lay eggs in the trees 

until the natural decay of the collected plant mass. 

Operational phase 

Possible negative pressure on invertebrate species that will occur with the construction of 

the Medakovo - Poprikuša section is reduced to the first aggregation of insects in lighting 

and the death of insects in contact with cars in which they move at high speed. The ecotone 

that occurs along the route of the Vc corridor can play a significant role in the expansion of 

the habitats of butterflies and other insect species that inhabit marginal habitats. The 

importance of the ecotone along the motorway will be reflected through the increase of the 

habitat area of indigenous species of open habitats, such as the species Euplagia 

quadripunctaria. However, the effects of ecotones and habitat fragmentation are much 

more significant for forest species (such as Lucanus cervus) that migrate from forest to 

open habitats, increasing the likelihood of car deaths. Possible mitigation measures are the 

use of lighting that is less attractive to insects and, if necessary, the installation of high 

barriers (mesh materials) in areas where a high frequency of dead individuals is found. 
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1.3.1.3 Monitoring measures 

Pre-construction phase 

In the pre-construction phase, conduct monitoring to obtain a better picture of the diversity 

of the species Lucanus cervus and Rosalia alpina. 

Construction phase 

Through the biodiversity management plan, monitor and implement mitigation measures for 

the species Euplagia quadripunctaria, Lucanus cervus, Cerambyx cerdo and Rosalia 

alpina. Monitoring measures should be carried out in the area of Golubinje, Želeće, 

Alispahići. 

Operational phase 

Monitoring to estimate the number of killed individuals within the route for the species 

Lucanus cervus and Cerambyx cerdo. 

Habitat recolonization monitoring for species: Euplagia quadripunctaria in areas cleared 

and artificially maintained along the motorway route. Monitoring of forested landfills of 

excavated material for the purpose of adopting measures to improve and accelerate the 

process of recollection of Lucanus cervus and Cerambyx cerdo species. 

1.3.2 Diversity of fish sepcies 

Field research has recorded the presence of 4 species of fish, of which two species are of 

European importance. (Table 3) 

Table3Fish research results 

Scientific name of 
the species 

IUCN 
status 

FBiH Red List Habitat  Directive Locations 

Fishes  

Cobitis elongata LC LC Annex II 
River Bosna, 

Papratnica, Bljuva 

Barbus barbus LC LC  
River Bosna, 

Goljubinja, Papratnica i 
Bljuva 

Gobio gobio LC LC  
River Bosna, 

Goljubinja, Papratnica 

Barbus meridionalis - - Annex II i IV 
River Bosna i 

Goljubinja 

During field research in the area of the impact of the construction of the Corridor Vc section, 
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four species of fish were recorded. Cobitis elongatahas been singled out as one of the 

significant species from the Habitats Directive. Based on the literature data, the analysis of 

the impact area of the motorway must be adjusted to the works along the watercourses in 

such a way that the contractor adheres to the instructions from the Water Permit. 

1.3.2.1 Sensitive species 

In the area of direct impact of the motorway section, the species Jelenak IUCN VU was 

found, while the species of importance for the European Union (Habitats Directive, Annexes 

II and IV) are present: Cobitis elongata. 

1.3.3 Diversity of amphibians and reptiles 

13 species from the group of amphibians and reptiles were recorded by field research. The 

significance and conservation status of the species can be found in Tables 4 and 5. All 

species recorded during field research have a significant conservation status except for the 

species Natrix natrix, which is not included in the Habitats Directive. 

Table4Amphibian research results 

Scientific name 
of the species 

IUCN status FBiH Red List Habitat  Directive Locations 

Amphibians 

Bombina 
variegata 

LC NT Annex II, IV; BC - II 
Papratnica and 

Bljuva 

Rana greca LC NT Prilog IV 
Papratnica and 

Bljuva 

Rana dalmatina LC LC Annex IV, BC-II Golubinja 

Pelophylax 
ridibundus 

LC LC Prilog V 
Galovac and river 

Bosna 

BC – Bern Convention 

Table5Results of reptile research 

Scientific name of 
the species 

IUCN status FBiH Red List Habitat  Directive Locations 

Reptiles 

Emys orbicularis LC LC 
Annex II i IV; BC - 

II 
River Bosna 

Natrix tessellata LC LC Annex IV; BC-II River Bosna 

Natrix natrix LC LC  River Bosna 

Coronella austriaca LC LC Annex IV; BC-II Hrbovci 
Elaphe quatuorlineata NT VU Annex II, IV; BC-II Papratnica 

Vipera ammodytes LC LC Annex IV; BC-II Papratnica 

Lacerta viridis LC LC Annex IV; BC-II 
Papratnica, 
Šećin Han 

Podarcis muralis LC LC Annex IV; BC-II 
Papratnica, 
Šećin Han 
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Lacerta agilis LC LC Annex IV; BC-II 
Papratnica, 
Šećin Han 

BC – Bern Convention 

1.3.3.1 Mitigation measures for amphibians and reptiles 

Construction has the potential to affect amphibians and reptiles through a range of 

mechanisms, such as direct and indirect habitat loss, habitat fragmentation / connectivity, 

and changes in movement patterns and increased risk of mortality. The proposed mitigation 

measures described in this section are designed to reduce or reduce the effects on 

amphibians and reptiles in the area. 

Pre-construction phase 

Monitoring of species Emys orbicularis and Bombina variegata that can be expected along 

watercourses in the area along the river Bosna and tributaries, Vipera ammodytes and 

Lacerta viridis that can be expected in the area of serpentine complexes near Žepče. Which 

are potentially present in the project area due to suitable habitat. 

Appropriate training focused on the needs of builders can help to achieve a minimal impact 

on the species occupying construction areas, as well as to ensure the safety of construction 

staff in the event of encounters with reptiles. 

Construction phase 

Avoid habitat destruction and alteration outside the defined project as much as possible. At 

locations along the banks of the Bosna River, comply with the provisions of the water 

permit. Habitats in the tributaries of the Bosna River along the route of the motorway 

suitable for amphibians found in the area of Papratnica, Bljva, Galovac and Golubinje 

should be minimally changed while avoiding the drying of hatcheries. 

Amphibians, if found, must be relocated to appropriate pristine habitats nearby. The 

relocation must be supervised by a suitably qualified ecologist hired by the contractor. It is 

necessary to perform daily checks for the presence and removal of amphibian and reptile 

species within the construction part under construction, and if species are found, safely 

remove them from the area to the habitat of the same type. If nests with eggs are found 

during construction, care must be taken not to disturb or destroy them and a qualified 

ecologist should be consulted to safely remove them from the site. Amphibians are among 

the most sensitive species in terms of chemical pollution, so it would be recommended to 
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install oil separators along the project area, which would be frequently monitored and 

ensure timely control of oil and chemical spills. During construction, the construction site will 

be managed so as not to provide a suitable habitat for reptiles (shelter and hibernation). 

Measures would include garbage storage and relocation work, where the presence of 

reptiles is expected, when temperatures are above 7°C and when reptiles are not in a state 

of hibernation. 

Operational phase 

Fences and tunnels should be monitored and maintained to prevent amphibian and reptile 

mortality and the connectivity of sites in the area. Minor passages, such as culverts, can be 

partially or completely blocked by washed sediment, wind-blown soil, natural debris, and 

discarded debris. Sometimes mammals can dig into the soil in a bottomless passage, 

causing clogging. Passages require regular inspection throughout the year. 

Amphibians are among the most sensitive species in terms of chemical pollution, so it 

would be recommended to install oil separators along the motorway, which would prevent 

direct runoff of water from the motorway into the Bosna River and its tributaries. 

1.3.3.2 Monitoring measures 

Pre-construction phase 

Monitoring of potentially present species of conservation importance should be done before 

construction begins to include all findings in project planning and prevent habitat 

disturbance. 

Construction phase 

Early installation and regular maintenance of fences around amphibian habitats can help 

reduce mortality during construction. 

Amphibians are among the most sensitive species in terms of chemical pollution, so it 

would be recommended to install oil separators along the project zone. Sediment sludge 

from the tunnel before discharge into watercourses. Habitat monitoring by ecologists during 

construction, which will include: checking the impact and monitoring the effectiveness of 

mitigation measures; Relocation of species found during construction that are unable to 

quickly avoid danger; Contractor's environmental monitoring: quarterly visual inspections 

during the construction phase to monitor the prescribed mitigation measures. 
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Construction phase 

Monitoring the effectiveness of mitigation measures by preventing the death of animals in 

motorway accidents, e.g. use of underpasses, bridges. These measures are taken by 

keeping records of animals killed in each tranche of the motorway after construction, by 

regular patrol checks, eg once a week or monthly. Parts that allow animals to cross and 

prevent habitat fragmentation should also be monitored. 

1.3.4 Diversity of birds 

41 bird species have been recorded, of which 13 species have significant conservation 

status. (Table 6). 

Table6Results of bird research 

Scientific name of the 
species 

IUCN status FBiH Red List Birds Directive 

Aegithalos caudatus LC LC  

Alcedo atthis LC NT I 

Anas platyrhynchos LC LC IIA,IIIA 

Anthus trivialis LC LC  

Ardea cinerea LC VU  

Buteo buteo LC LC  

Carduelis cannabina LC LC  

Carduelis carduelis LC LC  

Carduelis chloris LC LC  

Columba livia f. domestica LC LC IIA 

Corvus corax LC LC  

Corvus cornix LC LC IIB 

Cyanistes caeruleus LC LC  

Delichon urbicum LC LC  

Dendrocopos major LC LC  

Dendrocopos medius LC LC I 

Dendrocopos minor LC LC  

Dryocopus martius LC NT I 

Emberiza cia LC LC  

Emberiza cirlus LC LC  

Erithacus rubecula LC LC  

Fringilla coelebs LC LC  

Garrulus glandarius LC LC IIB 
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Larus michahellis LC   

Mergus merganser LC  IIB 

Motacilla alba LC LC  

Motacilla cinerea LC LC  

Parus major LC LC  

Passer domesticus LC LC  

Passer montanus LC LC  

Pica pica LC LC IIB 

Picus canus LC LC I 

Picus viridis LC LC  

Poecile palustris LC LC  

Sitta europaea LC LC  

Sylvia atricapilla LC LC  

Sylvia communis LC LC  

Turdus merula LC LC IIB 

Phalacrocorax carbo   LC VU  

Falco vespertinus NT VU I 

Ciconia ciconia   LC EN I 

A total of 44 species were registered in the project area during the preliminary bird 

research. Of special interest and protection are 6 species of birds, which are listed in Annex 

I of the European Birds Directive. For all species it is necessary to ensure undisturbed 

nesting during the construction period, so it is necessary to ensure peace in the habitat until 

the start of work, avoid cutting trees during the nesting period. Monitoring in all phases of 

works should be carried out through observation of species from Table 7. 

Table7Bird species to be monitored during the project preparation, construction and exploitation 
phase 

Birds 

Birds nesting in coastal areas, the great cormorant Phalacrocorax carbo 

Birds of pray and storks including Falco vespertinus andWhite stork Ciconia ciconia 

Birds nesting in forests and hollows Gray woodpecker Picus canus, Woodpecker Dendrocopos 
major 

1.3.5 Diversity of mammals 

Low game such as rabbit, fox, marten and other species of furry game are represented in 

the area. The most significant elements of the mammal fauna are bats and large carnivores 

on which the project can have the greatest effect, and are therefore analyzed in the report. 
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(Table 8) 

Table8Mammal research results 

Scientific name 
of the species 

IUCN status FBiH Red List Habitats Directive Locations 

Mammals 

Bats 

Rhinolophus 
euryale 

   
Papratnica- 

Žepče 

Rhinolophus 
ferrumequinum 

LC VU Annex II i IV Bljuva 

Rhinolopus 
hipposideros 

VU EN Annex II i IV Šećin Han 

Barbastella 
barbastellus 

NT  Annex II i IV 
Bljuva, 

Tatarbudžak, 
Papratnica 

Myotis myotis LC EN Annex II i IV Bljuva 

Beasts 

Canis lupus LC EN Annex II i IV Želeća-Golubinje 

Ursus arctos LC VU Annex II i IV 
Želeća-Golubinje; 

Moševac-
Kardaglije 

1.3.5.1 Identification of effects on mammals 

The effects of motorway construction on mammal fauna are reduced to two groups of 

influences: 1 Fragmentation of space and habitats as the main factor of permanent 

disturbance of habitat structure of low game and roe deer, and 2. effects of supporting 

infrastructure - access roads and opening areas to other groups (hunters, mountaineers, 

tourists). It is important to note that there will be no loss of habitat of species of 

conservation importance because the route of the motorway passes through areas with a 

high degree of degradation. Exceptions are habitats in the area of mountainous parts that 

are represented by high forests, areas through which tunnels will pass. 

1.3.5.2 Mitgation measures 

Pre-construction phase 

Mitigation measures during the construction period are reduced to avoiding blasting works 

in the period March-May, when the largest number of species is elevated. This ensures 

peace in the hunting ground and a period of wildlife getting used to the new conditions in 

the habitat. Impact and mitigation measures have a negligible effect due to the possibility of 

wildlife migration and the fact that this is an area that is not recognized as an important 

habitat for wildlife, habitats of direct impact of the corridor are the transit zone for wildlife. 
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Construction phase 

During the construction period, three key pressures are defined: a) habitat fragmentation, b) 

destruction of wildlife on the construction site, c) aggregation of wildlife on the construction 

site due to the disposal of organic waste. 

a) Habitat fragmentation will be most pronounced during the period of motorway 

construction because the constant, long-term presence of construction operations with 

noise and physical barriers will prevent the passage of game through parts of the hunting 

ground. The effect on game during the construction period will disappear after the 

completed works, so roads and passages for game will be re-established during the period 

of exploitation of the facility. Although the effect of habitat fragmentation during the 

construction period is negative, the effect is local in nature and affects a small number of 

species in the area of direct impact of the project. Given the fact that the effect of 

construction is temporary in terms of noise and the presence of people, it is not necessary 

to take mitigation measures. Plan the construction of animal passages according to the 

needs of the field. Due to the large number of tunnels, overpasses and bridges, the section 

is porous enough for the passage of large carnivores. 

b) During the construction of the section, significant construction works will be carried out, 

which will perform complex earth excavation and trenching works in the area of physical, 

direct, impact. It is expected that in the conditions of disturbed habitat structure and game 

movement, animals will suffer (most likely deer, rabbits and foxes). It is recommended that 

the contractor fences all parts of the basement where significant earthworks and 

excavations will be carried out. 

c) Long-term works on the Medakovo - Poprikuše subsection can lead to the accumulation 

of organic waste that will attract carnivorous species, which could have negative effects on 

local species of carnivores. It is recommended that landfills not be formed along the sub-

section of the motorway, which will ensure that human-beast contact is avoided. 

Operational phase 

Motor vehicle noise is a constant but not limiting factor. Adapting local populations of 

mammalian species and conditioning to emerging conditions is a phase in adaptation. No 

mitigation measures are required. 

Habitat fragmentation after construction remains one of the biggest negative pressures on 

species. The area in the part of the subsection Ozimice - Poprikuše passes through a 
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dynamic landscape, and due to the large number of overpasses, bridges and tunnels the 

subsection is discontinuous in terms of possible passage of game under infrastructure 

facilities or in the case of tunnels the entire plateau of the hilly landscape game. 

However, due to the extensive works that will be carried out in the sub-section area, the 

habitat structure around the bridges will be devastated, so it is necessary to recultivate the 

habitat around the bridges and overpasses in order to create wildlife trails. Research has 

not made it possible to identify game objects. Having in mind the dynamics of the relief and 

the number of facilities that will be built in the hilly parts (bridges, overpasses, tunnels) and 

the fact that the presence of small game and herbivores has been determined in the area, 

construction of additional passages for game would be superfluous. By preserving the hilly 

parts, the habitats of large carnivores have been preserved in the context of structural 

integrity. The determined higher frequency of low game, primarily rabbit, fox and roe deer, 

shows that these are species that do not have a wide territory and do not show patterns of 

seasonal migration. 

1.3.5.3 Monitoring measures 

Pre-construction phase 

In the pre-construction phase, it is not necessary to monitor game. 

Construction phase 

During the construction phase, through the biodiversity management plan, conduct 

monitoring of large and small game species, in order to determine the possible destruction 

of game along the construction site. Measures should be implemented through field trips 

based on traces. During the construction phase, there will be no significant loss of forest 

habitats important for large carnivores and other species of high forest mammals. 

Recultivate excavation landfills with indigenous species in order to bring the vegetation on 

tailings to the climax phase as quickly as possible. 

Operational phase 

Perform continuous monitoring of wildlife during the first three years of exploitation, in order 

to analyze the dynamics and structure of populations of wild species. Pay special attention 

to the cases of suffering of wild animals on the sub-section Medakovo - poprikuše, 

especially the representatives of martens and weasels that can pass through the wire fence 



 

 

Construction of a highway on Corridor Vc, sectionMedakovo - Poprikuše 
 

   Biodiversity Screening Report  21 

of the motorway. 

Another task of ecologists is to determine the scope of wildlife activity in the vicinity of the 

motorway section and the use of recultivated areas under overpasses and bridges as 

passages for animals and, if necessary, implement measures to optimize conditions for 

wildlife passage or prevent aggregation of species along the motorway fence. This means 

that it is necessary to remove the vegetation along the fence in a belt of 2 meters from the 

fence. 

During the operational phase, the habitat that will be devastated will go through various 

phases of succession and overgrowth. In the first phases of fouling, it is not necessary to 

carry out cultivation measures, until the phase of formation of bushy vegetation and young 

forest when it will be necessary, according to the needs of the route, to clear bushes and 

maintain young shoots that are indigenous to the area. 

Reclamation of vegetation under the overpass aims to mitigate habitat fragmentation that 

will occur as the motorway passes through the route. Therefore, it is necessary to: 1. Plan a 

fence under overpasses and bridges to allow passage under them; 2. Recultivate the area 

under overpasses and bridges to ensure continuity of vegetation corresponding to 

surrounding habitats outside the impact zone. 
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2 FLORA AND VEGETATION BIODIVERSITY SCREENING REPORT 

2.1 Introduction 

The Biodiversity Management Plan was developed in accordance with the Environmental 

Management Plan (EMP) and accompanying legal acts from the Biodiversity Management 

Framework Plan (2017) which defines the legal framework for protection and improvement 

of ecosystems, prevents their deterioration and ensures long-term and sustainable use in 

the Corridor Vc. 

The measures proposed by the Biodiversity Management Plan follow the EBRD 

Implementing Requirement 6 (EBRD, 2014). One of the main objectives of biodiversity 

protection and sustainable wildlife management is the adoption of a mitigation hierarchy 

with the aim of avoiding net biodiversity loss and, where possible, net biodiversity gains. 

 

The Biodiversity Management Plan applies a mitigation hierarchy. The procedure is carried 

out in three steps: 

1. Avoid or prevent negative impacts on the environment in general with an emphasis 

on biodiversity, 

2. If it is impossible to avoid the impact, mitigate and repair the effects of construction 

on the construction site and 

3. Compensation measures are taken as a last resort (on site or off site) due to residual 

/ residual adverse effects. 

EBRD (2014). Environmental and social policy. European Bank for Reconstruction and 

Development. 

Scope of the BMP 

This document includes the section Vc of the motorway, Poprikuša - Medakovo. The 

biodiversity management plan for this section includes mitigation measures related to the 

biodiversity of the motorway section. The Biodiversity Management Plan includes the 

measures envisaged by the Biodiversity Management Framework Plan (Framework PUB, 

2017), and the Invasive Species Management Plan. 

Roles and responsibilities 

The implementation of mitigation measures during the construction phase is the 
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responsibility of the Contractor in accordance with the specifications of the contract and the 

terms of the loan. The most effective way to do this is for the contractor to appoint a 

qualified biodiversity expert to coordinate the implementation and monitoring of the POG. 

The supervisory body / Project Implementation Unit responsible for supervising the entire 

construction works will supervise the monitoring of the implementation of mitigation 

measures during the construction phase. The supervisory body is obliged to submit monthly 

reports to the project manager who will analyze them and propose corrective measures and 

activities to improve the efficiency of implementation. 

The project manager (on behalf of PCM FB&H) actively participates in all activities related 

to the implementation of the project and visits construction sites on a daily basis. It also 

manages the Supervisory Board, eg checks the reports submitted by the Supervisory 

Board, sends these reports to the PCM FB&H Management and proposes corrective 

measures if necessary. Since an environmental permit will be issued for the Project, this 

implies the obligation to submit a report. Namely, by June 30 of each following year, a 

report on activities is submitted to the Federal Ministry of Environment and Tourism. All 

post-construction management and maintenance issues will be addressed by the PCM 

FB&H Sector Management and Maintenance Sector, for which this sector will manage and 

conduct post-construction monitoring under this Biodiversity Management Plan. 

Project standards 

There are a number of applicable project standards (legislation and policy), the following 

are considered key applicable standards: 

 Law on Nature Protection of FBiH, 

 EU Habitats Directive, 

 EU Birds Directive, 

 EIB (2013) Handbook on Environmental and Social Issues. Office of 

Environment, Climate and Society. Project Directorate, 

 EBRD (2014) Environmental and Social Policy. European Bank for 

Reconstruction and Development, 

 AFBiH Quality and Environmental Policy. 

Applicable international standards and guidelines, applicable corporate standards, policies 

and procedures, and domestic legislation are described in the Biodiversity Management 

Framework Plan (2017). 
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Monitoring system with determination of methodology 

The methodology for the analysis of the zero condition on the section of the motorway 

Poprikuša - Medakovo is based on the standardized and repeatable methodology of the 

transect in different habitats within the buffer zone of 1 km. 

The methodology of the work implies a quantitative and qualitative methodology of 

quantification or assessment of the number and cover of species in the transect 100 meters 

long and 5 meters wide. 

For plant species, the abundance estimate is based on the application of the Braun-

Blanquet combined estimate (Braun-Blanquet, 1964). The results of field research will be 

processed by the method of mapping flora, fauna and habitats in GIS. 

The Biodiversity Management Plan also includes monitoring in order to monitor the 

implementation of measures from the management plan. 
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2.2 Biodiversity Management Plan 

Critical Habitat Assessment is a description of the most important areas with the highest 

priority in terms of biodiversity protection. In this regard, priority-setting systems are taken 

into account both at the state level and at the global level, guided primarily by biological 

principles of vulnerability protection. Critical habitat assessment carried out in accordance 

with relevant guidelines (EIB, 20131 u EBRD, 20142) with the aim of determining the area of 

high value of biodiversity that will be exposed to the impacts envisaged by the construction 

of the motorway section. Critical habitat determination is based on quantitative measures of 

biodiversity priority, which are largely based on the criteria of the IUCN Red List and the 

Red List of Flora of the Federation of Bosnia and Herzegovina (Đug et al., 2013). Based on 

the analysis of available literature data and conducted field research, 18 species were 

found on the Red List of Flora of the Federation of Bosnia and Herzegovina, of which 2 

species are in the category DD - insufficient data, 3 species are in the category LC - least 

worrying species, then 4 species are in the category NT - almost endangered species, 5 

species are in the category VU - vulnerable species, 2 species are in the category EN - 

endangered species, and 1 species is in the category CR - critically endangered species 

(Table 1 .). There is only one species of Asplenium adulterinum Milde under the category 

VU - vulnerable species on the IUCN Global List of the above. 

Table9Overview of identified and potential species from the Red List of the Federation of Bosnia 
and Herzegovina 

Order 

no 
Taxon name Vulnerability category 

1.  Asplenium adulterinum Milde LC 

2.  Centaurea smolinensis Hayek VU 

3.  Daphne blagayana Freyer VU 

4.  Dianthus croaticus Borbas LC 

5.  Euphorbia fragifera Jan. VU 

6.  Euphorbia gregersenii K. Malý ex G.Beck NT 

7.  Euphorbia montenegrina (Bald.) K. Malý ex Rohlena VU 

8.  Halacsya sendtneri (Boiss.) Dorfl. NT 

9.  Iris reichenbachii Heuff var. bosniaca G. Beck LC 

10.  Melampyrum hoermannianum K. Malý DD 

11.  Notholaena marantae (L.) Desv. EN 

                                            
1
EIB (2013). Handbook of Environmental and Social Affairs, Office of Environmental Protection, Climate Change and 

Social Affairs. 
2
EBRD (2014). Environmental and social policy of the European Bank for Reconstruction and Development. 
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12.  Orobanche salviae F. Schultz ex Koch in Rohling DD 

13.  Potentilla carniolica A. Kerner VU 

14.  Scabiosa leucophylla (G. Beck ) Szabo LC 

15.  Stachys recta subsp. baldaccii K. Malý CR 

16.  Symphyandra hofmannii Pant. NT 

17.  Viola beckiana Fiala NT 

18.  Viola stagnina Kit. EN 

2.3 Habitats of great importance for endemic or geographically limited species 

During field research and literature reviews, no species were recorded that could be 

described as stenoendemic species whose range is only in the area of the proposed 

motorway route. However, there are endemic species that are primarily found on 

serpentines, and it is necessary to avoid this habitat if possible. 

2.4 Habitats of great importance for supporting globally significant migratory or 

species living in groups 

Based on the analysis of available literature data and conducted field research, 18 species 

found on the Red List of Flora of the Federation of Bosnia and Herzegovina were found, 

with special attention to vulnerable species - VU (Centaurea smolinensis Hayek, Daphne 

blagayana Freyer, Euphorbia fragifera Jan. , Euphorbia montenegrina (Bald.) K. Malý ex 

Rohlena, Potentilla carniolica A. Kerner), endangered species - EN (Notholaena marantae 

(L.) Desv. and Viola stagnina Kit.) and critically endangered species - CR (Stachys recta 

subsp. baldaccii K. Malý). One species is listed in the Habitats Directive under Annex V, 

Galanthus nivalis L. There is only one species of Asplenium adulterinum Milde under the 

category VU - vulnerable species on the IUCN Global List. A detailed description is given in 

the Habitat Management Plan. 

RECOMMENDATIONS: monitor the terrain in different vegetation seasons in order to 

identify species within the planned buffer zone. 

AVOIDANCE AND MITIGATION MEASURES: it is not possible to propose without specific 

indicators of the distribution of given species within the study area. 

2.5 High-risk ecosystems and / or unique ecosystems 

Habitats present in the assessment area are considered degraded forms of primary forests 

that have been cleared. The habitats of the observed section of the motorway are quite 
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modified: with scattered facilities, low population density, agricultural land, etc. In the study 

area according to certain criteria, the river Bosna was planned for Natura 2000 area, but 

according to (Anonimus, 20173) this habitat does not subsequently appear (Image 2.). 

 

Image2Natura 2000 habitat in relation to the proposed section of the motorway 

Within the study area, there are two habitats of European importance, namely: 3270 and 

91E0, and they should be avoided, as well as serpentine habitats. 

RECOMMENDATIONS: avoid maximum work on the listed habitats. 

AVOIDANCE AND MITIGATION MEASURES: If there is a slight devastation, it is 

necessary to plant exclusively with indigenous species in the given area and to perform 

regular monitoring to prevent the spread of foreign invasive plant species. 

2.6 Areas related to key evolutionary processes 

The proposed route of the motorway is sufficiently distant from the significant refuges of 

tertiary flora and vegetation, and in no way can it affect them. 

                                            
3 Anonimus (2017). Bosnia and Herzegovina Corridor VC 3 Project: Supplementary Biodiversity Studies, 

Supplementary Biodiversity Assessment. 
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2.7 Environmental and habitat impact assessment 

Previously determined habitat losses (agricultural areas, settlements, roads, etc.) have 

already been ascertained. The greatest habitat loss during the construction of the motorway 

route will occur on pastures, deciduous forests and a complex of cultivated areas. Losses of 

forest areas are considered insignificant, but special care should be taken to preserve 

serpentine habitats and habitats along the rivers Bosna and serpentine habitats. However, 

it is necessary to constantly implement mitigation measures since invasive species have 

already been identified and could very easily expand further during the construction of the 

motorway route and lead to a significant impact on indigenous flora and vegetation. Also, it 

is necessary to pay attention to new embankments due to the possible expansion of 

existing or emergence of new invasive species. 

During the operational phase, it is considered that there will be no significant additional 

habitat loss, but it is necessary to monitor due to the already high risk of spreading invasive 

species (more details in the Invasive Species Management Plan). It is necessary to pay 

special attention to the area around the river Bosna, since the area belongs to Natura 2000 

areas. Within this part, endangered habitats have been identified: 8220 - Silicate rocky 

slopes with hazmophytic vegetation and 91E0 - Soft lichen forests on fluvisols (more 

detailed description given in the Habitat Management Plan). 

2.7.1 Habitat description of special importance 

Table 10 shows an overview and description of habitats of special importance with 

characteristic species and location within the study area. 
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Table10Overview and description of habitats of special importance 

Code Habitat name Habitat description 
Characteristic 

species 
Location 

91E0 

Soft lichen 

forests on 

fluvisols 

Typical edaphogenic, less 

orogenic, azonal phytocenoses, 

which follow wider alluvial bands 

along the banks of rivers and 

streams. They are mostly on 

different fluvisols, less on other 

hygrophilous soils. They are 

briefly and regularly flooded.The 

main differentiating factor of 

heterogeneity of this widespread 

habitat type is the granulometric 

composition of the solid phase of 

the soil, which is coarser in the 

higher and finer in the lower 

alluvial terraces. Usually a 

temperature gradient vector of 

parallel action with this.These 

habitats in BiH are represented by 

a large number of hygrophilous 

forests of the class Populetea 

albae as well as shrubs of the 

class Salicetea purpureae. These 

are most often alder forests, which 

belong to the Alnion incanae 

association: Circaeo-Alnetum Fuk. 

1969, Alnetum montanum Fuk. 

1969, Alnetum incanae Aich. et 

Siegrist 1930, Oxalido-Alnetum 

incanae Aich. et Siegrist 1930, 

Equiseto-Alnetum incanae Moor 

1958, Alnetum glutinosae-incanae 

Br.-Bl. 1915. Forests (willows and 

poplars) of muddy terraces of 

lower belts belong to the Salicion 

albae association, occupying 

much larger areas:Salicetum 

albae-fragilis Soó 1958, Salicetum 

triandrae-viminalis Tx. 1955, 

Salicetum triandrae Malcuit 1929, 

Salici-Populetum R. Tx. 1931, 

Populetum nigro-albae Slavnić 

1952, Populetum albae Br.-Bl. ex 

Tchou 1948. 

Alnus glutinosa, A. 

incana, Salix alba, 

Salix fragilis, Salix 

purpurea, Populus 

nigra, Populus alba, 

Euonymus 

europaea, Festuca 

gigantea, Carex 

remota, Aegopodium 

podagraria, 

Sambucus nigra, 

Impatiens noli-

tangere, Circaea 

lutetiana, Stellaria 

nemorum, 

Plagiomnium 

undulatum,Geranium 

robertianum, 

Equisetum 

sylvaticum, 

Cirsium oleraceum, 

Veronica montana 

Banks of the 

river Bosna 
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8220 

Silicate rocky 

slopes with 

hazmophytic 

vegetation 

Azonal habitat of silicate rock 

fissures characteristic with sparse 

hazmophytic vegetation built by 

shrubby forms. Within the 

researched area, it is presented 

withAsplenion serpentini Br.-Bl. & 

Tüxen ex Eggler 1955. 

Halacsya sendtneri, 

Silene longiflora, 

Sedum 

glaucum,Asplenium 

adulterinum, 

Asplenium 

cuneifolium,Sesleria 

latifolia var. 

serpentinica, Seseli 

rigidum,Notholaena 

marantae (L.) Desv., 

Iris reichenbachii 

Heuff var. bosniaca 

G. Beck 

Serpentines 

around 

Žepče 

2.7.2 Invasive species 

The term alien plant (alien plant, exotic plant, non-native plant, non indigenous plant) 

means a species, subspecies or lower taxonomic category that has been introduced 

intentionally or unintentionally outside its natural range, and which is capable of survive 

there and continue to reproduce (IUCN, 2000). The introduction of foreign plant species and 

their spread has recently become a common occurrence.In order for a certain species to 

become invasive, it should be characterized by: a) rapid growth and development in a short 

period of time; b) high reproductive capacity; c) extremely high adaptation to different 

environmental conditions; d) causing negative disturbances in the ecosystem or adversely 

affecting human health; e) effective dissemination mechanisms; f) aggressive behavior and 

competency abilities and d) small size of detection (Cronk and Fuller, 1995; Pyšek et al., 

1995). 

As invasive species pose a direct threat to biological and landscape diversity, economy and 

health, they are becoming the subject of interest of a number of international organizations 

(eg SCOPE - Scientific Committee on Environmental Problems, IUCN ISSG - Invasive 

Species Specialist Group, European Commission, ESENIAS - East and South European 

Network for Invasive Alien Plants, NOBANIS - European Network on Invasive Alien 

Species) that include invasive species in various projects and programs (SCOPE 

Programme on Biological Invasions, GISP – Global Invasive Species Programme, DAISIE – 

Delivering Alien Invasive Species in Europe, COST Alien Challenge). Based on Objective 5 

of the EU 2020 Biodiversity Strategy, the European Commission adopted the EU 

Regulation (No. 1143/2014) on the prevention and management of the introduction and 

spread of invasive alien species into the territory of EU Member States (Anonymus, 2014). 

The regulation entered into force on 1 January 2015 and prescribes restrictions and 
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measures relating to invasive alien species.Under this Regulation, invasive alien species of 

Union concern shall not be intentionally introduced into the territory of the Union, kept, bred, 

transported to, from or within the Union, placed on the market, used or exchanged, allowed 

to reproduce, bred or released into the Union. Environment. The Regulation also ordered 

the establishment of a list of invasive alien species of concern in the EU, with the aim of 

preventing, mitigating and reducing the negative effects of invasive alien species, and 

promoting early detection and rapid eradication of those species in areas not yet 

widespread.The first Commission Implementing Regulation (EU) (No. 1141/2016) of 13 July 

2016 (Anonymus, 2016) established a list of 37 invasive alien species of concern in the 

Union, and the list has been updated twice so far. The Commission Implementing 

Regulation (EU) (No 1263/2017) of 12 July 2017 (Anonymus, 2017) added 12 new invasive 

alien species to the Union list, and the Commission Implementing Regulation (EU) (No 

1262/2019) of On 25 July 2019 (Anonymus, 2019) amending the EU Implementing 

Regulation (No. 1141/2016), 17 more invasive alien species were added to the Union list. 

The Union list currently contains 66 invasive alien species, of which 36 are plant and 30 

animal species. The first entity project on invasive alien species has been implemented in 

BiH (Đug et al., 2019). The criteria used to determine the status of invasiveness in this 

study are given according to the cited publication (Đug et al., 2019). Criteria with code 

invasiveness are given according to Đug et al. (2019): 

 A0 – the species is not present in FBiH;  

 A1 – the species has a high risk to the environment and is present in the form of 

isolated populations;  

 A2 – the species has a high risk to the environment and has a limited range of 

distribution;  

 A3 – the species has a high risk to the environment and is widespread;  

 B1 – the species has a moderate risk and is present in the form of isolated 

populations;  

 B2 – the species has a moderate risk to the environment and has a limited range of 

distribution and 

 B3 – the species has a moderate risk to the environment and is widespread. 

Based on the conducted field research and analysis of available literature data, a total of 20 

invasive species from 13 families were found (Table 11) within the study area. The largest 

number of invasive species was found around roads, human settlements and arable land, ie 

habitats that have already suffered a certain degree of degradation. (Image 3). 
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Image3Habitats that have suffered a certain degree of degradation within the proposed section of 
the Poprikuša-Medakovo motorway 

The largest number of identified taxa belongs to the family Compositae - 5 taxa (25.00%), 

families Amaranthaceae, Fabaceae and Poaceae with 2 taxa each (10.00%), while the 

presence of other families is characterized by one taxon (5.00%) ( Graph 1.). The following 

species have a particularly large number:Reynoutria japonica Houtt. andRobinia 

pseudoacacia L. 

Table11Overview of invasive plant species within the study area with basic data, code of 
invasiveness in FBiH 

No. 
Scientific name of 

the species 
Family 

The popular 

name of the 

species 

Origin4 

Code of 

invasiveness 

in FBiH 

1.  Acer negundo L. Compositae Manitoba 
maple 

Am-C&N A2 

2.  
Ailanthus altisima 

(Mill.) Sw. 
Simaroubaceae Tree of heaven As-E A3 

3.  
Amaranthus 

retroflexus L. 
Amaranthaceae Red-root 

amaranth 
Am-N A3 

4.  
Ambrosia artemisifolia 

L. 
Amaranthaceae Common 

ragweed 
Am-N A3 

                                            
4 Geografsko porijeklo: Am-C – Centralna Amerika; Am-N – Sjeverna Amerika; Am-S – Južna Amerika; 
Am-C&N – Centralna i Sjeverna Amerika; Am-N&S – Sjeverna i Južna Amerika; As – Azija; As-E –Istočna 

Azija; As-W – Zapadna Azija 
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5.  
Buddleja davidii 

Franch 
Scrophulariaceae Summer lilac As B1 

6.  
Conyza canadensis 

(L.) Cronq. 
Compositae Horseweed Am-N A3 

7.  Datura stramonium L. Solanaceae Thorn apple Am-N A3 

8.  
Eleusine indica (L.) 

Gaertn. 
Poaceae Indian goose 

grass 
As A2 

9.  
Erigeron annuus (L.) 

Pers. 
Compositae Annual 

fleabane 
Am-N A3 

10.  
Galinsoga parviflora 

Cav. 
Compositae Gallant soldier Am-N A2 

11.  
Impatiens balfourii 

Hook. f. 
Balsaminaceae Balfour's touch-

me-not 
As B2 

12.  
Matricaria discoidea 

DC. 
Compositae Pineappleweed Am-N B2 

13.  Medicago sativa L. Fabaceae Alfalfa As B3 

14.  
Panicum 

dichotomiflorum Michx. 
Poaceae Autumn millet Am-N&S B1 

15.  

Parthenocissus 

quinquefolia (L.) 

Planchon 

Vitaceae Virginia creeper Am-N B2 

16.  
Phytolacca americana 

L. 
Phytolaccaceae American 

pokeweed 
Am-N A3 

17.  
Reynoutria japonica 

Houtt. 
Polygonaceae Japanese 

knotweed 
As-E A2 

18.  
Robinia pseudoacacia 

L. 
Fabaceae Black locust Am-N A3 

19.  Veronica persica Poir. Plantaginaceae Persian 
speedwell 

As-W A3 

20.  

Xanthium strumarium 

L. subsp. italicum 

(Moretti) D.Löve 

Compositae Common 
cocklebur 

As-W A3 
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Chart1Representation of the number of families of invasive plant species spread within the study 
area 

In terms of geographical origin, the largest number of invasive plant species is of American 

origin 12 species (60.00%), while 8 species are native to Asia (40.00%). Most species 

belong to the code of invasivenessA3 (species have a high risk to the environment and are 

widespread) - 10 species (50.00%), 4 species (20.00%) belong to the code of invasiveness 

A2 (species have a high risk to the environment and have limited distribution range), 3 

species (15.00%) belong to the codes of invasiveness B2 (species have a moderate risk to 

the environment and have a limited range of distribution), 2 species (10.00%) belong to the 

code of invasiveness B1 (species have a moderate risk and are present in the form of 

isolated populations), and 1 species (5.00%) belongs to the code invasiveness B3 (the 

species has a moderate risk to the environment and is widespread). 

2.8 Mitigation measures 

Mitigation measures in the pre-construction phase 

During the pre-construction phase, it is necessary to implement a number of adequate 

mitigation measures in order to reduce and mitigate the negative impacts that the project 

will have on local biodiversity. (Table 12) 
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Table12An overview of the activities that need to be carried out in the pre-construction phase 

Characteristics Activity KPP notes 

General 

measured 

 Plan and conduct additional and regular 

monitoring of biodiversity during the construction 

and operation phase, as defined in the PUB and 

SPUOD for different categories of living world, 

and below the table. 

 Develop and implement an Invasive Species 

Management Plan. 

 Implement in a timely manner a set of mitigation 

measures outlined for the pre-construction 

phase in the PUB. 

 Promote the goal without losing biodiversity, 

carry out the planting of indigenous trees / 

shrubs or manage existing wildlife habitats. 

 Prepare a manual for construction workers and 

other staff on priority species and habitats and 

their identification, as well as guidelines for their 

conservation and treatment if encountered 

during work. 

Plan made 
construction site 
organizations. 

 
Prepared 

Conceptual, a 
then the Main 

project in 
accordance with 

recommendations 
given 

in this BMP 
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Vegetation 

 Conduct additional field research in different 

vegetation seasons in order to find priority 

species and habitats. 

 In the project area it is possible to find endemic 

and endangered species that are characteristic 

of this area:Potentilla carniolica A. Kerner, 

Daphne blagayana Freyer, Euphorbia fragifera 

Jan., Euphorbia gregerseniiK. Malý, Centaurea 

smolinensis Hayek, Viola stagnina Kit., Viola 

beckiana Fiala, Euphorbia gregersenii K. Malý 

ex G.Beck, Dianthus croaticus Borbas, Halacsya 

sendtneri (Boiss.) Dorfl., Melampyrum 

hoermannianum K. Malý, Orobanche salviae F. 

Schultz ex Koch in Rohling, Stachys recta 

subsp. baldaccii K. Malý,  Symphyandra 

hofmannii Pant., Notholaena marantae (L.) 

Desv., Scabiosa leucophylla (G. Beck) Szabo, 

Iris reichenbachii Heuff var. bosniaca G. Beck, 

but during this period many of these species 

were not found, and it is necessary to conduct 

additional field research in different vegetation 

seasons before or during the construction of the 

motorway to determine the presence / absence 

of these species. 

 Additional field research should be completed 

before or possibly in the year of commencement 

of motorway construction, as priority species 

and habitats of conservation importance have 

been identified, the BMP update process must 

include additional mitigation measures to avoid 

net loss and ensure net gain of such biodiversity 

features. The PUB should be updated prior to 

the finalization of the Main Design to allow for 

potential additional mitigation measures to be 

included in the Main Design. 

 Mandatory habitat revitalization after 

construction should be incorporated into the 

Preliminary and Main Design, by planting 

Research 

completed 

with 

for the 

purpose of 

presence or 

absence of 

some priority 

species as 

present in 

project area 

before 

construction. 

 

 

Conceptual 

and Main 

Projects 

include 

request for 

by 

revitalization 

habitat after 

construction 

by planting 

exclusively 

indigenous 

plants 

species, to 

prevent the 

growth and 

spread of 

alien 

(invasive) 

species. 

 

 

A handbook of 
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indigenous plant species characteristic of the 

area, whose goal is on the one hand to ensure 

the number and productivity of indigenous 

species, and on the other hand to prevent 

growth and spread of foreign (invasive) species. 

It is necessary to include anti-erosion processes 

in the revitalization, especially on the slopes. 

 Prepare an adequate manual for construction 

workers and other staff that will include 

information on important (priority) species and 

habitats and their identification, as well as 

guidelines for their conservation and treatment if 

encountered during work. 

possible 

priority 

species 

flora and 

habitat of the 

project 

areas before 

start of 

construction. 

Vegetation – 

Invasive 

species 

 An Invasive Species Management Plan needs to 

be developed, with detailed measures for the 

prevention and control of invasive species, with 

special emphasis on species with an invasive 

code of A2 and A3. 

Management 

plan 

invasive 

species 

prepared 

before 

start of 

construction. 

Mitigation measures during the construction phase 

During the construction phase, it will be necessary to implement a series of adequate 

mitigation measures in order to reduce and mitigate the negative impacts that the project 

will have on local biodiversity. 

The table below (Table 13) provides data for cases where mitigation measures are the 

result of a different management plan. 

Mitigation activities during construction will be carried out by a designated contractor (same 

as for the pre-construction phase in accordance with the yellow FIDIC). 
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Table13An overview of the activities that need to be carried out during the construction phase 

Characteristics Activity KPP notes 

Habitat, flora 

and vegetation 

 During the removal of vegetation and 

earthworks, it is necessary to organize well the 

disposal of materials in accordance with the 

EIA and PUGO, in order to prevent the 

deterioration of natural vegetation and the 

invasion of alien / invasive species into natural 

areas. 

 The motorway route will be used only for 

construction and site organization activities. In 

case there is a need for additional access 

roads, natural areas such as forests and 

grasslands must be avoided, and only already 

degraded and modified habitats can be used. 

 Access roads and construction waste disposal 

are not allowed near the serpentine (Figure 4), 

due to the possibility of the presence of some 

priority species and habitats. 

 
Image4The position of the serpentine relative to the 

motorway 

 Prepare control measures to prevent 

contamination on the construction site, eg 

troughs to prevent leakage from the oil tank. 

 Carry out habitat revitalization, afforestation 

exclusively with indigenous species. 

 It is necessary to restore the vegetation of 

No additional 

disturbed 

habitat areas 

outside the 

project area. 

Afforestation of 

indigenous 

species. 

Revitalization 

of other 

affected 

habitats 

exclusively by 

indigenous 

plant species. 

The success of 

vegetation 

restoration. 

The goal is to 

have at least 

50% 

vegetation 

cover in 3 

months after 

the cessation 

of works. If this 

is not 

achieved, it is 

necessary to 

implement 

additional 

measures, 

such as 

additional 

planting of 

trees if after 

the first 3 years 



 

 

Construction of a highway on Corridor Vc, sectionMedakovo - Poprikuše 
 

   Biodiversity Screening Report  39 

Habitat, flora 

and vegetation 

surface mines as soon as possible, in order to 

prevent soil erosion. 

 Spraying and wetting temporary traffic lanes to 

prevent dust formation and dust deposition on 

nearby vegetation. 

 Clearly mark vegetation removal areas, 

exclude with biodegradable paint or temporary 

high-visibility fences, to prevent unnecessary 

loss of vegetation in the project area. 

 Excessive construction waste should be reused 

to level the road and the remaining material 

disposed of in a landfill, to prevent further 

degradation of indigenous vegetation and to 

prevent temporary landfills from being created 

elsewhere, as they act as hotspots for the 

growth and spread of foreign and invasive 

species. 

 Removal of fertile soil and temporary disposal 

for reuse after the completion of construction 

works, in order to rehabilitate degraded land 

and restore vegetation. 

 Prevent unnecessary movement of heavy 

machinery outside the area designated for the 

implementation of construction activities, in 

order to reduce the dusting of natural 

vegetation to a minimum. 

 Install appropriate drainage infrastructure to 

prevent soil erosion. 

 Prevent the possibility of fire, especially on 

natural vegetation. 

a loss of 30% 

of planted 

trees or less 

than 90% of 

vegetation 

coverage is 

ascertained. 

Implemented 

pollution 

control plan. 

No degree of 

pollution must 

be accepted. 

Vegetations - 

invasive species 

 Continuous implementation of the developed 

Invasive Species Management Plan. 

No increase 

representation 

invasive 

species. 

Mitigation measures in the operation phase 

As previously mentioned in this document, additional research will be completed as part of 

the pre-construction phase activities. Additional research will provide information on the 

necessary mitigation measures during the work phase. Currently, draft mitigation measures 
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in the work phase are listed in Table 14. These measures will be updated based on 

additional research and published before the start of the work phase. During the operation 

phase, there should be no additional land removal or large-scale construction activities on 

road sections. The JPAC Management and Maintenance Department will be responsible for 

the implementation of post-construction activities, as well as the selected contractors for 

operational activities and maintenance works. 

Table14Improvement measures in the work phase 

Characteristics Activity KPP notes 

General 

mitigation 

measures 

 Proper maintenance of drainage structures and 

oil separators to ensure their effectiveness in 

preventing pollution. 

No chemical 

pollution. 

Regular 

reports 

cleaning 

equipment for 

pollution 

control. 

Habitats, flora 

and vegetation 

 Avoid the use of herbicides and hazardous 

substances and materials to protect human 

health, the environment and biodiversity from 

their potentially harmful effects. 

 Maintain and clean drain structures and oil 

separators regularly. 

 Recultivate a construction waste landfill 

exclusively with indigenous plant species in 

order to preserve the genetic fund and prevent 

the growth and spread of invasive species. 

No cases 

chemical 

pollution. 

 

Successful 

reclamation 

construction 

landfills 

material. 

Vegetation - 

invasive 

species 

 Mitigation measures during the operational 

period include surveillance and timely removal 

of invasive alien species. It is necessary to 

implement the Invasive Species Management 

Plan, with regular monitoring, and physical 

removal of existing specimens before the 

fruiting process in order to prevent their further 

growth and spread. 

 Control of new embankments. 

Reducing the 

number of 

invasive 

species. 
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Key monitoring activities 

The key monitoring activities are a presentation of the activities listed in Table 15 below. 

Table15Key monitoring activities in the pre-construction, construction and operation phases 

Phase Activity KPP notes 

Pre-

construction 

Habitats, vegetation and invasive 

species: 

 Implement additional monitoring 

of priority species with special 

emphasis on serpentines. 

Monitoring should be 

conducted before the start 

construction phases in order 

included all inventions from 

additional research in 

project planning. 

It's a checkpoint 

PUB updated before start 

construction. 

Construction 

Habitats, vegetation and invasive 

species: 

 During the construction phase, 

it is necessary to monitor the 

numbers of invasive species in 

natural habitats, with a special 

focus on invasive species with 

the code invasiveness A2 and 

A3. 

 Monitoring the success of 

afforestation and revegetation - 

should be carried out during the 

period of construction and 

operation. 

 Monitoring the success of the 

Invasive Species Management 

Plan. 

Reports of good 

site management. 

Management plan 

invasive species will on 

initially be indicators that 

did not occur 

increase in numbers 

invasive species in 

relative to the zero state. 
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Work 

Habitats, vegetation and invasive 

species: 

 Continuous monitoring of the 

success of the implementation 

of the Invasive Species 

Management Plan: monitoring 

of the status of habitats and 

species, as well as invasive 

species must be constant and 

carried out during different 

vegetation seasons during the 

work phase. 

 Successful revegetation during 

the construction period i. Three 

years after construction, 

vegetation condition monitoring 

should be carried out twice a 

year during the first three years. 

 Soil quality monitoring. 

Vegetation restoration should 

be carried out as soon as 

possible after construction. 

The goal is to have at least 

50% vegetation cover in 3 

months after the cessation of 

works. If this is not achieved, it 

is necessary to implement 

corrective measures, such as 

additional planting of trees if 

after the first 3 years a loss of 

30% of planted trees or less 

than 90% of vegetation 

coverage is ascertained. 

Implemented pollution control 

plan. No degree of pollution 

must be accepted. 

2.9 Mitigation and compensation measures 

The mitigation measures planned outlined in this document aim to avoid and mitigate the 

negative effects of motorway construction on habitats and biodiversity. The tables provide 

an overview of specific habitat and biodiversity mitigation activities and measures that have 

been adapted to the list of “General Mitigation Measures” and ESMP 2006 and those that 

were subsequently added as a result of this report. All measures from the Environmental 

Impact Assessment have been included in the Biodiversity Management Plan. During the 

construction phase, a number of mitigation measures will need to be implemented in order 

to reduce the impact that the project will have on local biodiversity. 

2.10 Monitoring frequency 

Vegetation renewal - during construction and three years after construction in different 

vegetation seasons, it is necessary to monitor the condition of vegetation. 

Invasive Species Management Plan - Monitoring should be performed during construction 

and three years after construction in different vegetation seasons. 
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2.11 Recommendation for afforestation 

Afforestation is necessary only for indigenous species, as habitat degradation will occur, 

and it will be useful to prevent soil erosion, the spread of invasive species, and increase the 

aesthetic character of the area.. 
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3 ANNEXES 
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ANNEX 1: 

Situation in the field during field research 

Location 
code 

Toponym Lat. Lon. 

1 Golubinja 44.382514° 17.987817° 

2 Zeleće 44.398787° 17.995629° 

3 Brezovo polje 44.403718° 18.001371° 

4 Papratnica 44.422048° 18.006110° 

4,1 Papratnica bridge on Bosna river 44.418767° 17.999355° 

5 Bljuva 44.437781° 18.032013° 

6 Tupanovac 44.454678° 18.054764° 

7 Ozimica 44.478880° 18.067483° 

8 Galovac 44.511675° 18.042705° 

9 Jovin hrast 44.546633° 18.012763° 

10 Crni vrh 44.555477° 18.005679° 

11 Kiseljak 44.566888° 18.008056° 

12 Koprivci 44.575496° 18.021732° 

13 Jablanica 44.585526° 18.024093° 

14 Hrgovci 44.606927° 18.017604° 

15 Medakovo 44.648511° 18.019099° 

 

  

L1  
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L1  

  

L2  

  

L2  

  

L3  
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L4  

  

L4.1  

  

L5  
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L6  

  

  

L8  
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L9  

  

L10  

  

L11  

  

L12 L13 
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L14  

  

L15  

 

  

Topčić polje  
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Topčić polje  

  

Golubinja  

  

Kika, desna obala Bosne kod Žepča  
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Rijeka Papratnica  

  

Bljuva  

  

Tatarbudžak  
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