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DISCLAIMER 

 
This Biodiversity Action Plan (BAP) is part of the Environmental and Social Impact Assessment (ESIA) 
documentation prepared for the Sisian-Kajaran Road Project, Armenia, and draws on its results. An ESIA is 
necessarily predictive in that it gets completed well before the project being assessed is actually 
implemented.  The information on which the assessment is based comes from multiple sources including 
the feasibility report, the detailed design document, reports on studies that were conducted as part of the 
feasibility investigations, records of meetings, other publications, various databases, data that is collected 
by the team conducting the ESIA, anecdotal information and others.  It is extremely difficult to verify the 
information that is used other than through testing the logic of that information as well as that can be done.  
In preparing this document, care has been taken to ensure that whatever information has been available 
has been accurately reproduced in the ESIA.  Should information be found in this document that is incorrect 
then it is respectively requested that the incorrect information be brought to our attention so that the ESIA 
can be updated accordingly.  We cannot be held accountable for information that we have accepted and 
reproduced in good faith regardless of the consequences of such information being incorrect. Anyone 
reproducing information contained in this ESIA does so entirely at their own risk.  
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AA Appropriate Assessment 

ADB Asian Development Bank 

ASCI Area of Special Conservation Interest 

BAP Biodiversity Action Plan 

BOMP Biodiversity Offsetting Management Plan 

CR Critically Endangered 

cf. see also 

CEPF Critical Ecosystem Partnership Fund 

CHA Critical Habitat Assessment  

DD Data deficient 

EAAA Ecologically Appropriate Area of Analysis 

E&S Environmental and social 

EBRD  European Bank for Reconstruction and Development 

EIA Environmental Impact Assessment 

EN Endangered 

ES Ecosystem services 

LC Least concern 

m metre 

MOU Memorandum of Understanding 

MTAI Ministry of Territorial Administration and Infrastructure 

NG Net gain 

NNL no net loss 

NT Near threatened 

IBA Important Bird Area 

IBAT Integrated Biodiversity Assessment Tool 

KBA Key Biodiversity Area 

PBF Priority Biodiversity Feature 

PR Performance Requirement (of EBRD) 

PCBS Pre-construction biodiversity survey 

RA Republic of Armenia 

RD Road Department Fund 

SPA Specially protected area 

VU Vulnerable  
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1. INTRODUCTION 

1.1. Background 

A range of new regional road corridors are currently being implemented to improve 
connectivity between countries in, and across Asia and Europe (i.e., the core Trans-
European Transport Network (TEN-T)). Armenia is an integral part of this transport 
initiative and is establishing the North South Road Corridor (NSRC). The Road 
Department Fund (the RD) under the Ministry of Territorial Administration and 
Infrastructure of Armenia (MTAI or the Promoter) is the Implementing agency for the 
construction of the 60 km Sisian-Kajaran road section (the Project) of Armenia’s strategic 
NRSC (see Figure 1). 

 

Prepared by the ESIA Consultant. 

Figure 1. Location of the Sisian-Kajaran Road Project, Syunik Region, Armenia 

 

The Sisian-Kajaran road will be divided into three construction packages1: 

• Lot 1:  27.1 km Northern road section (from 0+000 km to 27+130 km); 

• Lot 2:  8.64 km Bargushat tunnel (from 27+130 km to 35+770 km); and 

• Lot 3:  24.2 km Southern road section (from 35+770 km to 60+022 km). 

The European Bank for Reconstruction and Development (EBRD) is considering 
providing a sovereign loan to the Republic of Armenia (the Borrower or the RA) to 
finance Lot 3: 24.2 km Southern road section (the EBRD Project). The European 
Investment Bank (EIB) is expected to co-finance the Southern road section (Lot 3). Lot 

 
 

 

1 The indicated lengths are preliminary. The final lengths of the sections will be determined after the detailed 
design is split into three sections; it is anticipated that while the length of the Bargushat tunnel remains the same, 
several kilometres will be added to it at the portals, thus reducing the lengths of the Northern and Southern 
sections. 
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1: the Northern road section and Lot 2: Bargushat tunnel are expected to be financed 
by the EIB, the Asian Development Bank (ADB), and the Government of Armenia. 

The Sisian-Kajaran Road Project has been categorised as Category A according to the 
international lenders’ requirements, and an Environmental and Social Impact 
Assessment (ESIA) has been commissioned for it, including for the biodiversity 
component - a Critical Habitat Assessment (CHA), a Biodiversity Action Plan (BAP), 
and an Appropriate Assessment (AA). A consortium of environmental and social (E&S) 
consulting companies (the Consultant)2 had been commissioned to prepare the ESIA 
and associated documents, which were publicly disclosed for the period of over 120 
days (from 21 July to 1 December 2023), according the lenders requirements. The 
current version of the BAP captures the feedback from stakeholders collected during 
the ESIA disclosure and will be re-disclosed, together with the ESIA Disclosure and 
Consultation Report, for the Project life-cycle. 

 

1.2. Purpose of and Need for the BAP 

The Project is in the Caucasus Biodiversity Hotspot (CEPF3, 2011; see Figure 2) and 
more particularly in the East Lesser Caucasus Corridor (1.43 million hectares) targeted 
by the CEPF due to the high number of threatened and/or endemic species, to ensure 
biodiversity conservation in this hotspot. The high number of protected areas in this 
region confirms the global importance of Syunik Region in biodiversity conservation 
(Zangezur Sanctuary, Biosphere complex, Emerald Site, etc.). As such, assessment of 
project impacts on biodiversity is very important for this Project which must be mitigated, 
by designing and implementing a robust mitigation strategy. 

 
 

 

2 The consortium encompasses Ecoline International Ltd. (Bulgaria), SE Solutions Pty. (South Africa) and ATMS 
Solutions LLC (Armenia) and is supported by Biotope (France) and Biogeotech (Armenia) for biodiversity 
component. 
3 Critical Ecosystem Partnership Fund. 
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Figure 2. Ecological corridors for the Caucasus Biodiversity Hotspot, of which 
the East Lesser Caucasus where the project is occurring (CEPF, 2004) 

This document constitutes the BAP for the Project. The BAP articulates actions that 
together can ensure the conservation or enhancement of potentially affected habitats 
and species considered of conservation value. Ultimately, the major objective of a BAP 
is to achieve no net biodiversity loss and/or, if Critical Habitat is affected, a net 
biodiversity gain. The BAP has been informed by the Project’s biodiversity baseline, 
CHA, AA and ESIA reports, and has been developed with input from a range of 
stakeholders, including Manager of the protected area and, state body authorities, 
external experts, national conservation organisations and Project-affected 
communities. The BAP will need to be updated if changes to the Project design occur 
and prior to the road commissioning. Any update of the BAP should be agreed with the 
Lenders (EBRD, EIB, and ADB) and ‘no objection’ should be obtained from them by the 
Road Department. 
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2. LEGAL AND REGULATORY FRAMEWORK REGARDING BIODIVERSITY 

2.1. Armenian Legal Requirements 

According to the Law on Environmental Impact Assessment and Expert 
Examination (2014) 4 , there are two types of documents, which are subject to 
environmental impact assessment (EIA) and expert examination. These documents 
are: (i) Framework Document – a policy, strategy, concept, scheme of utilization of 
natural resources, program, master plan, urban development document, which are 
likely to affect the environment; and (ii) Design Document - technical report, feasibility 
study and construction-engineering design of intended activity. According to Article 14 
of the Law, the types of activities, which should undergo EIA are divided into A, B and 
C categories depending on their expected environmental impact. The current project is 
subject to a two-stage EIA (preliminary and main) and a state expert examination 
procedure. The procedure for public notification and public discussions is outlined in 
the RA Government Decree No.1325-N dated 19.11.2014. 

The Law on Flora (1999)5 and Law on Fauna (2000)6 outline Armenia's policies for 
the conservation, protection, use, regeneration and management of natural populations 
of plants and animals as well as the impact of human activities on biodiversity. These 
laws are aimed at the sustainable preservation and use of flora/fauna and the 
conservation of biodiversity. The laws also contain provisions for assessing and 
monitoring flora and fauna, especially rare and threatened species. The RA 
Government Decrees No.71-N and No.72-N on approval of the RA Red Book of 
Animals7 and RA Red Book of Plants8 respectively define the biology of threatened 
(rare, threatened, endangered, vulnerable) species of flora and fauna as well as their 
quantity, habitats, and variety. The Law of Fauna was materially updated in 2022 to 
introduce the new concepts in order to complete Armenia’s commitments under the 
2018 Partnership Agreement with the EU 9  and align with the EU legislation. The 
amendments included such notions as fauna monitoring, definition of invasive species, 
use of the fauna objects for health, protection and industrial use, Important Bird Areas 
(as areas of special environmental interest separated for conservation of birds (outside 
of specially protected nature areas or included therein), serving for nesting, wintering 
or rest, and others.  

Draft amendments to the Law on Flora have been proposed and are under discussion 
among the state authorities and disclosed to the public at https://www.e-draft.am. 

RA Government Decree N 781-N On the order of protection of flora objects of the 
Republic of Armenia and their use for the purpose of reproduction in natural 
conditions (2014)10 defines the measures for the protection, including translocation, of 
plants under threat of extinction as a result of economic activity.  

The Law on Special Protected Areas of Nature (2006)11 regulates special protected 
areas of the RA and eco-systems that have environmental, economic, social, scientific, 
educational, historical, cultural, healthcare and recreation value. It also outlines the 
legal basis for state policies regarding sustainable development, restoration, protection, 

 
 

 

4https://www.arlis.am/documentview.aspx?docid=140512  
5https://www.arlis.am/documentview.aspx?docid=120784 
6https://www.arlis.am/documentview.aspx?docid=176441 
7https://www.arlis.am/DocumentView.aspx?DocID=56347 
8https://www.arlis.am/DocumentView.aspx?DocID=56348 
9 Comprehensive and enhanced Partnership Agreement between the European Union and the European Atomic 
Energy Community and their Member States, of the one part, and the Republic of Armenia, of the other part 
(https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:22018A0126(01)). 
10 https://www.arlis.am/documentview.aspx?docID=91830  
11https://www.arlis.am/documentview.aspx?docid=140513 

https://www.e-draft.am/
https://www.arlis.am/documentview.aspx?docid=140512
https://www.arlis.am/documentview.aspx?docid=120784
https://www.arlis.am/DocumentView.aspx?DocID=56347
https://www.arlis.am/DocumentView.aspx?DocID=56348
https://www.arlis.am/documentview.aspx?docID=91830
https://www.arlis.am/documentview.aspx?docid=140513


Sisian-Kajaran Road Project: Biodiversity Action Plan Ref.No.46.004 

 

10 

reproduction and use of natural objects and complexes. The Law defines four 
categories of protected areas in Armenia: (i) State Reserves; (ii) National Parks; (iii) 
Sanctuaries; and (iv) Nature Monuments. The list of the nature monuments is approved 
by the RA Government Decree No. 967-N dated 14.08.200812. 

The Forest Code (2005)13 regulates sustainable management of forests: guarding, 
preserving, rehabilitation, afforestation and rational use of forests and forest lands in 
Armenia as well as with forest stock-taking, monitoring and control.  

The Water Code (2002)14 provides the legal basis for protection of water resources, the 
provision of water for people and economic sectors through effective management of 
water resources and ensuring the protection of water resources for future generations. 
The Water Code includes the following: responsibilities of state/local authorities and 
public, development of the national water policy and national water program, water 
cadastre and monitoring system, public access to relevant information, water use and 
water system use permitting systems, trans-boundary water resources use, water 
quality standards, safe operation of hydraulic facilities, protection of water resources 
and state supervision. The quality of surface water in Armenia is monitored as per the 
principles of EU Water Framework Directive adopted by the RA Government Decree 
No. 75-N dated 27.01.2011. 

Armenia is a signatory/party to several international agreements related to 
biodiversity (see the table below). 

Table 1. International E&S Conventions and Agreements pertinent to the 
Project15 

International Convention 
or Protocol 

Description 

Convention on Wetlands of 
International Importance - 
(Ramsar 1971) 

The Ramsar Convention is an intergovernmental treaty to maintain the ecological 
character and plan the sustainable use of Wetlands of International Importance. 
The Convention entered into force in Armenia in 1993.  

The Convention on the 
Conservation of Migratory 
Species of Wild Animals 
(1979) (Bonn Convention) 

The objective of the Bonn Convention, which was adopted in 1979, is to ensure the 
conservation of land, marine and air migratory species over the whole of their area of 
distribution.  
Armenia is a State party since 2011. 

Convention on 
International Trade in 
Endangered Species 
(CITES) (1973) 

This convention is designed to ensure that international trade in animals and plants does 
not threaten their survival in the wild. 
Armenia joined this convention in 2008. 

Convention on the 
Conservation of European 
Wildlife and Natural 
Habitats, Bern (1979) 

The Bern Convention is a binding international legal instrument in the field of nature 
conservation, covering most of the natural heritage of the European continent and 
extending to some States of Africa. 
Ratified by Armenia in 2008. 

The Convention on 
Biological Diversity (1992) 

The three main objectives of the Convention are: the conservation of biological 
diversity; the sustainable use of the components of biological diversity; and the fair and 
equitable sharing of the benefits arising out of the utilization of genetic resources.  
Signed by Armenia in 1993. 

UN Convention to Combat 
Désertification, Paris 
(1994)  

This Convention is the sole legally binding international agreement linking environment 
and development to sustainable land management. The Convention addresses 
specifically the arid, semi-arid and dry sub-humid areas, known as the drylands, where 
some of the most vulnerable ecosystems and peoples can be found.  
Ratified by Armenia in 1997. 

 
 

 

12https://www.arlis.am/documentview.aspx?docid=157090 
13https://www.arlis.am/DocumentView.aspx?docid=121312  
14https://www.arlis.am/DocumentView.aspx?docid=148955  
15 The Convention on Environmental Impact Assessment in a Transboundary Context (Finland, Espoo, February 
1991) (the Espoo Convention), ratified by the RA in 1997, is not triggered by the proposed Project as no 
significant adverse transboundary impacts are expected.  

https://www.arlis.am/documentview.aspx?docid=157090
https://www.arlis.am/DocumentView.aspx?docid=121312
https://www.arlis.am/DocumentView.aspx?docid=148955
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2.2. Applicable International Lenders’ Requirements 

2.2.1. European Bank for Reconstruction and Development (EBRD) 

The main requirements of the EBRD for its own activities are formulated in the Bank’s 
ESP (2019), and the requirements for the E&S aspects of the Client-borrower’s 
activities are set out in the Performance Requirements (RRs)16. The ESP sets E&S 
requirements for the EBRD clients’ activities to achieve sustainable results, with the 
PR1: Assessment and Management of Environmental and Social Risks and Impacts 
being the umbrella PR for the other requirements. The one relevant regarding 
Biodiversity is the PR 6: Biodiversity Conservation and Sustainable Management 
of Living Natural Resources which determines the requirements for the conservation 
of biological and landscape diversity in the development area. PR 6 requires the 
borrower to characterise the state of biodiversity, identifying sensitive species and 
habitats, and developing measures to avoid / reduce impacts. PR 6 defines criteria for 
critical habitat screening and requires developing a Biodiversity Action Plan (BAP) 
where significant adverse impacts on biodiversity are expected. 

2.2.2. European Investment Bank (EIB) 

The 2022 EIB’s Environmental and Social Policy 17  sets the policy context for the 
protection of the environment and human well-being. The Policy is operationalised via 
11 EIB Environmental and Social Standards (ESSs) that EIB’s clients / projects should 
comply with. Of these, Standard 1: Environmental and social impacts and risks contains 
umbrella requirements, and Standard 4: Biodiversity and ecosystems is applicable 
to the Project regarding biodiversity. While the EIB ESSs are largely aligned with the 
EBRD PRs, the EIB applies more stringent thresholds and more criteria for critical 
habitat screening. 

2.2.3. Asian Development Bank (ADB) 

The ADB’s Safeguard Policy Statement (ADB, 2009)18 sets out the bank’s specific 
safeguard requirements that the borrowers are expected to meet when addressing E&S 
impacts and risks. The document includes Safeguard Requirements (SRs) 1 to 3 that 
implement a structured process of impact assessment, planning, and mitigation to 
address the adverse effects of projects throughout the project cycle. The SR 1: 
Environment is relevant to the Project regarding biodiversity. 

2.3. Good International Practice (GIP) Guidelines 

Specific E&S requirements applicable to the Project are set out in the EBRD’s Sub-
sectoral Environmental and Social Guidelines: Building and Construction Activities 
(2010) 19 . They elaborate on typical E&S risks related to construction, operation, 
maintenance and decommissioning of facilities.  

The Lenders’ guidance documents that are particularly relevant to biodiversity and used 
in the Project’s ESIA, CHA and AA are as follows: 

 
 

 

16 EBRD. 2019. ESP. https://www.ebrd.com/news/publications/policies/environmental-and-social-policy-esp.html. 
17 EIB. 2022. https://www.eib.org/en/publications/eib-group-environmental-and-social-policy.  
18 https://www.adb.org/documents/safeguard-policy-statement  
19 https://www.ebrd.com/downloads/policies/environmental/construction/buidling.pdf  

https://www.ebrd.com/news/publications/policies/environmental-and-social-policy-esp.html
https://www.eib.org/en/publications/eib-group-environmental-and-social-policy
https://www.adb.org/documents/safeguard-policy-statement
https://www.ebrd.com/downloads/policies/environmental/construction/buidling.pdf
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• EBRD’s Guidance Note 6: Biodiversity Conservation and Sustainable 
Management of Living Natural Resources (Guidance Note PR6, EBRD, 2022) 

20; 

• EIB’s Guidance Note for Standard 3 on Biodiversity and Ecosystems (2018)21. 

  

2.4. Applicable EU Directives 

• Directive 92/43/EEC on the conservation of natural habitats and of wild fauna 
and flora,  

• Council Directive 2009/147/EC on the conservation of wild birds, and other 
relevant international treaties were applied during the ESIA study. 

• Bern Convention (1979):  

o Resolution No. 4 (revised Annex I to Resolution No. 4 (1996) adopted in 
2014 by the Standing Committee) listing endangered natural habitats 
requiring specific conservation measures. 

o Resolution No. 5 (1998) concerning the rules for the Network of Areas 
of Special Conservation Interest (Emerald Network). 

o Resolution No. 6 (revised Annex I to Resolution No. 6 (1998), adopted 
in 2011 by the Standing Committee) listing the species requiring specific 
habitat conservation measures. 

o Resolution No. 8 (2012) on the national designation of adopted Emerald 
sites and the implementation of management, monitoring, and reporting 
measures. 

 

3. PROJECT DESCRIPTION 

The proposed Project is essential to unlocking the connectivity required of the NSRC 
because it will replace two largely inadequate road sections that currently have to be 
used.  Firstly, the M2 Goris-Kapan road, which cannot presently be used by vehicles 
with Armenian registration plates.  The only remaining route is therefore the 130km road 
via Tatev (H-45) that features steep gradients and tight bends and is overloaded with 
heavy vehicle traffic, for which it was not designed. Both the M2, and the M2-Tatev-
Aghvani-M2(Syunik) (H-45) are far below the level of standard expected of a national 
road. A new, shorter and more direct road with limited gradients and gentler bends 
adhering to modern international road safety standards is essential. 

A Feasibility Study and the Detailed Design22 for the Project were prepared between 
2016-2019 and funded by ADB. A national Environmental Impact Assessment (EIA) 
was prepared for the Sisian-Kajaran Road Project in parallel with the Feasibility Study 
and Detailed Design, and received a positive conclusion of the State Environmental 
Review in March 2018. However, the validity of this conclusion expired in March 2019, 
and as such the national EIA process was re-launched by the RD in March 2023. The 
new positive EIA Conclusion was obtained by the RD on 27 November 2023. 

The new road will consist of (Figure 3): 

 
 

 

20 https://www.ebrd.com/who-we-are/our-values/environmental-and-social-policy/implementation.html 
21 https://www.eib.org/en/publications/guidance-note-on-biodiversity-and-ecosystems  
22 North-South Road Corridor Investment Program, Tranche 4: Section Sisian-Kajaran, Detailed Design, General 
Report, April 2019. 

https://www.ebrd.com/who-we-are/our-values/environmental-and-social-policy/implementation.html
https://www.eib.org/en/publications/guidance-note-on-biodiversity-and-ecosystems
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• road sections,  

• 27 bridges to cross both rivers and valleys (in total making ca. 5km and ranging 
in length from 60 m to 560 m),  

• 3 major interchanges at 0 km, 15 km and 57 km connecting to existing roads,  

• 4 passages for agricultural vehicles and five cattle crossings (all underpasses); 

• 14 service roads connecting to the existing secondary roads and ranging from 
200 m to 1,280 m, and  

• 9 tunnels (in total making about 13 km and ranging in length from 359 m to 8.64 
km (Bargushat tunnel).  

The Bargushat tunnel will be the largest one creating for the first time a direct 
connection between Sisian and Kajaran. The tunnel will also prevent the Project 
from directly affecting the Zangezur Sanctuary (a specially protected area). The 
road will be two lanes (one in each direction) with additional climbing lanes on steep 
ascents. The proposed route was selected from three alternative routes as having 
the least environmental and social impacts. Other alternatives have been 
considered in the ESIA as well, such as the ‘no project’ alternative, upgrade of the 
existing road, development of railway road and others. 
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Source: North-South Road Corridor Investment Program, Tranche 4: Section Sisian-Kajaran, Detailed Design, General 
Report, April 2019. 

Figure 3. The Proposed Sisian-Kajaran Road together with the Positions of 
Tunnels and Bridges 

No-go areas were identified as well in order to prevent the siting of Project facilities 
(such as spoil disposal areas (SDAs), construction camps, access roads to SDAs, 
laydown sites and others the locations for which are not yet defined) in the areas of 
high biodiversity value or ecological functionalities (see Volume 2 of the Project’s 
ESIA).  
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4. BIODIVERSITY VALUES 

Biodiversity values for this Project are defined as the species and habitats that qualify 
as Priority Biodiversity Features and Critical Habitat. 

The assessment against EBRD PR6 has revealed 7 habitats23 and 47 fauna species 
identified as Priority Biodiversity Features (PBF), and 2 fauna species, 1 insect 
species and 5 flora species triggering Critical Habitat (CH) (cf. Table 2). The 
assessment against EIB ESS4 has revealed 2 habitats, 22 fauna species and 5 flora 
species triggering Critical Habitat (Table 3). The main difference between the two 
assessments is that the EIB applies the requirements of the standard linked to Annex 
I, II and IV of the EU Habitats Directive, while EBRD does not. Indeed, as per the EBRD 
Guidance Note on PR6 and Declaration on the European Principles for the 
Environment, the EBRD adopted the country-sensitive approach for countries that are 
part of the European Neighbourhood Policy, which further reflects on the application of 
the criteria and conditions for identifying priority biodiversity features and critical 
habitats. This means that the requirements of the EU Directives would not be 
automatically applicable to the analysis below.  

This, however, did not affect the final outcome of the CHA analysis (Table 2) since the 
stricter requirements of the EIB policy were applied to the CHA, which called for the full 
application of the EU Directives. 

The presence of these habitats confirms the importance of this natural area within the 
East Lesser Caucasus, already identified by the CEPF as critical for several threatened 
and/or endemic species. With fauna species such as the European otter, Lutra lutra, 
(LC) and the bat species listed in the resolution 6 of the Bern convention (cf. List in the 
table 5) living at the scale of the landscape of the different watersheds crossed by the 
project, the entire project area therefore constitutes a critical habitat based on the 
"species living at the scale of the valley" EAAA (cf. Figure 4). It should be noted, 
however, that considering the proportion of the project footprint against the 
EAAA (3.86/1369 = 0.28% of the EAAA), the magnitude of the impact on this 
critical habitat is low at the scale of the EAAA and minor after the implementation 
of adequate mitigation (including avoidance measures) and additional 
conservation measures as per the BAP. Furthermore, there are no viable 
alternatives in the area of the lesser biodiversity value at the scale of Bargushat 
and Zangezur mountain ranges as they support the same biodiversity features, 
and there is already an existing road in the valleys crossed by the Project.  

A synthesis of the numbers of PBF and CH identified in the EAAAs is presented in 
Table 4. 

Maps of priority biodiversity features triggering EBRD PR6 Criterion 12 i.a and of critical 
habitats triggering EIB ESS4 Criterion 1.a (for habitats) are presented in Annex 4.  

Maps of habitats according to the EUNIS typology are presented in Annex 2. 

Maps of habitats according to the EU Habitat Directive typology are presented in Annex 
3.  

 

 
 

 

23 According to the Natura 2000 codes, but Habitats listed in the Resolution 4 of the Bern Convention. 
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Table 2. Summary Table of Priority Biodiversity Features and Critical Habitats 
Identified in the Study Area as per EBRD PR624 

N° Criterion Features (Habitats/ecosystems/species) 

Priority Biodiversity Features as per EBRD PR6 (§12) 

i 

12.i.a EAAA is habitat type listed in Resolution 4 of 
the Bern Convention 

 

Habitats (x7) 

3240. Alpine rivers and their ligneous vegetation with 

Salix elaeagnos 

6190. Rupicolous pannonic grasslands (Stipo-

Festucetalia pallentis) 

62A0. Eastern sub-mediteranean dry grasslands 

(Scorzoneratalia villosae) 

9160. Sub-Atlantic and medio-European oak or oak-

hornbeam forests of the Carpinion betuli 

9170. Galio-Carpinetum oak-hornbeam forests 

92A0. Salix alba and Populus alba galleries 

5210. Arborescent matorral with Juniperus spp. 

 

 

 

ii 

 

 

 

 

 

 

 

 

 

 

 

ii 

 

 

 

12.ii.a EAAA for species and their habitats listed in 
the Resolution 6 of the Bern Convention25 

Terrestrial mammal (*6) 

Capra aegagrus (VU) 

Ursus arctos (LC)  

Canis lupus (LC) 

Vormela peregusna (VU) 

Lutra lutra (NT)  

Lynx lynx (LC) 

 

Birds (x23) 

Gypaetus barbatus (NT) 

Neophron percnopterus (EN) 

Aegypius monachus (NT) 

Accipiter brevipes (LC) 

Aquila chrysaetos (LC) 

Clanga pomarina (LC) 

Gyps fulvus (LC) 

Circaetus gallicus (LC) 

Circus cyaneus (LC) 

Caprimulgus europaeus (LC) 

Coracias garrulus (LC) 

Alcedo atthis (LC) 

Anthus campestris (LC) 

Dendrocopos syriacus (LC) 

Leiopicus medius (LC) 

Emberiza hortulana (LC) 

Ficedula parva (LC) 

Ficedula semitorquata (LC) 

Lanius collurio (LC) 

Lanius minor (LC) 

Melanocorypha calandra (LC) 

Pyrrhocorax pyrrhocorax (LC) 

Sylvia nisoria (LC) 

Bats (x8) 

Rhinolophus mehelyi (VU) 

Rhinolophus euryale (NT)  

Rhinolophus ferrumequinum (NT) 

 
 

 

24 In case a species would trigger several criteria in the PBF and CH, the species is listed in this table only as the 
highest conservation concern, which is CH. If the species triggers different criteria inside the same category (PBF 
or CH), the criteria that is the most discriminant is presented (e.g. population proportions, reproductive units). For 
a full description of the different criteria triggers by a certain species, please refer to the table source file. 
25 Considering that Armenian MoE is still working on the transposition of the EU Habitat and Bird Directives in the 
Armenian Laws and by-laws in the framework of the Comprehensive and Enhanced Partnership Agreement 
(CEPA) with EU, the habitats and species were not assessed against the Annex I of the EU Bird Directive and 
Annex I, II and IV of the Habitat Directive regarding the EBRD PR6. 
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N° Criterion Features (Habitats/ecosystems/species) 

Rhinolophus hipposideros (NT) 

Rhinolophus blasii (LC) 

Miniopterus schreibersii (VU) 

Myotis blythii (LC) 

Myotis emarginatus (LC) 

Reptiles (x2) 

Testudo graeca (VU) 

Emys orbicularis (NT) 

12.ii.b EAAA supports < 0.5% of global population 
OR < 5 reproductive units of a CR or EN species26  

Birds (x1, already triggering ii.a and ii.d) 

Neophron percnopterus (EN) 

12.ii.c EAAA supports VU species 

2 Species of bats and 1 species of terrestrial mammals 

already triggering criteria 12.ii.a 

Insects (*1) 

Parnassius apollo (VU)  

Reptiles (*1) 

Vipera eriwanensis (VU)  

 

12.ii.d EAAA for regularly occurring nationally or 
regionally listed EN or CR species 

Bats (*1, already trigeering cr.12 ii.a) 
Rhinolophus blasii (EN on the Armenian Red book) 

Birds (*2) 

Neophron percnopterus (EN) already triggering cr.12 

ii.a and ii.b 

Aegypius monachus (EN) already triggering cr.12 ii.a  

Insects (*1) 

Polyommatus (Agrodiaetus) huberti (EN on the 

Armenian Red book) 

 

12.ii.e EAAA for regularly occurring range-restricted 
species 

Reptiles (*2) 

Vipera eriwanensis (VU) already qualifying as 12.ii.d 

Montivipera raddei (NT) 

Insects (*1) 

Polyommatus aserbeidschanus (NE) already 

qualifying for Cr 14 ii.d 

12.iii Significant biodiversity features identified by a 
broad set of stakeholders or governments  

Insects (*1) 

Brenthis ino (LC) 

Birds (*3) 

Tetrao mlokosiewiczi (NT) 

Tetraogallus caspius (LC) 

Accipiter gentilis (LC) 

Critical Habitats as per EBRD PR6 (§14) 

 14.ii.d EAAA for important concentrations of a 
nationally or regionally listed EN or CR species 

Terrestrial mammals (*2) 

Ovis gmelinii gmelinii (NT) 

Panthera pardus saxicolor (CR on the Armenian Red 

book) 

Insect (*1) 

Polyommatus (Agrodiaetus) aserbeidschanus (EN 

on the Armenian Redbook) 

Flora (*5) 

Hypericum armenum (CR on the Armenian Redbook) 

Astragalus xiphidium (EN on the Armenian Redbook) 

Iris lineolata (EN on the Armenian Redbook) 

Tulipa sosnowskyi (EN on the Armenian Redbook) 

Tulipa florenskyi (EN on the Armenian Redbook) 

iii 14.iii.a EAAA regularly holds ≥ 10% of global 
population AND ≥ 10 reproductive units of the 
species*** 

Flora (*1) 

Hypericum armenum (CR on the Armenian Redbook) 

already triggering 14 ii.d 

 
 

 

26  On the global IUCN Redlist 
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Table 3. Summary Table of Critical Habitats Identified in the Study Area as per 
EIB ESS4 

N° Criterion Features (Habitats/ecosystems/species) 

Critical Habitats as per EIB ESS4 

1 1.a Priority Habitats listed in Annex I of the 
Habitats Directive and habitats considered to be 
their equivalent in countries outside the EU 

Habitats (x2) 

6240*: Sub-Pannonic steppic grasslands 

40A0*: Subcontinental peri-Pannonic scrub 

 2.c Nationally or regionally-important 
concentration of a species listed as endangered or 
critically endangered on a regional/national  IUCN  
Red  List,  or  equivalent  on national/regional 
listing. 

Terrestrial mammals (*2) 

Ovis gmelinii gmelinii EN on the Armenian redbook) 

also triggering 2.d 

Panthera pardus saxicolor (VU) 

Insect (*1) 

Polyommatus (Agrodiaetus) aserbeidschanus (EN on 

the Armenian Redbook) 

Flora (*5) 

Hypericum armenum (CR on the Armenian Redbook) 

Astragalus xiphidium (EN on the Armenian Redbook) 

Iris lineolata (EN on the Armenian Redbook) 

Tulipa sosnowskyi (EN on the Armenian Redbook) 

Tulipa florenskyi (EN on the Armenian Redbook) 

2 2.d A population of species listed in Annex II and 
IV of the Habitats Directive 

Terrestrial mammals (x8) 

Ovis gmelinii gmelinii (NT) 

Capra aegagrus (VU) 

Ursus arctos (LC)  

Canis lupus (LC) 

Vormela peregusna (VU) 

Lutra lutra (NT)  

Felis silvestris (LC)  

Lynx lynx (LC) 

Bats (x8) 

Rhinolophus mehelyi (VU) 

Rhinolophus euryale (NT)  

Rhinolophus ferrumequinum (NT) 

Rhinolophus hipposideros (NT) 

Rhinolophus blasii (LC) 

Miniopterus schreibersii (VU) 

Myotis blythii (LC) 

Myotis emarginatus (LC) 

Reptiles (*2) 

Testudo graeca (VU) 

Emys orbicularis (NT) 

Insects (*2) 

Parnassius apollo (NT) 

Maculinea arion (NT) 

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

Flora (*1) 

Hypericum armenum (CR on the Armenian 

Redbook) already triggering 14 ii.d 
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Table 4. Synthesis of the Numbers of PBF and CH Identified in the EAAA by 
Groups  

Group EBRD PR6 EIB ESS4 

Biodiversity Priority Features Critical Habitat Critical Habitat 

Habitats 7 habitats / 2 habitats 

Plants / 5 species 5 species 

Terrestrial 
Mammals 

6 species 2 species 9 species 

Bats 8 species / 8 species 

Birds 26 species  / / 

Reptiles 4 species / 2 species 

Amphibians / / / 

Insects 3 species 1 species 3 species 

 

Table 5. Conclusion Table of Habitats and Species Triggering CH taking into 
Account the More Stringent of the 3 Lenders Standards (EBRD/EIB/ADB) 

N° Groups Critical Habitats triggers 

1 Habitats (*2) 6240*: Sub-Pannonic steppic grasslands 

40A0*: Subcontinental peri-Pannonic scrub 

2 Plants (*5) Hypericum armenum (CR on the Armenian Redbook) 

Astragalus xiphidium (EN on the Armenian Redbook) 

Iris lineolata (EN on the Armenian Redbook) 

Tulipa sosnowskyi (EN on the Armenian Redbook) 

Tulipa florenskyi (EN on the Armenian Redbook) 

3 Terrestrial Mammals 
(*9) 

Armenian Mouflon, Ovis gmelinii gmelinii (NT) 

Bezoar Goat, Capra aegagrus (VU) 

Brown Bear, Ursus arctos (LC)  

Grey Wolf, Canis lupus (LC) 

Marble Polecat, Vormela peregusna (VU) 

Eurasian Otter, Lutra lutra (NT)  

Widlcat, Felis silvestris (LC)  

Lynx, Lynx lynx (LC) 

Caucasian Leopard, Panthera pardus saxicolor (VU) 

4 Bats (*8) Rhinolophus mehelyi (VU) 

Rhinolophus euryale (NT)  

Rhinolophus ferrumequinum (NT) 

Rhinolophus hipposideros (NT) 

Rhinolophus blasii (LC) 

Miniopterus schreibersii (VU) 

Myotis blythii (LC) 

Myotis emarginatus (LC) 

5 Reptiles (*2) Testudo graeca (VU) 

Emys orbicularis (NT) 

6 Insects (*3) Polyommatus (Agrodiaetus) aserbeidschanus (EN on the Armenian 

Redbook) 

Parnassius apollo (NT) 

Maculinea arion (NT) 
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Figure 4. Critical Habitat Map for Fauna and Habitats (according to EBRD and 
EIB Criteria)  
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5. SUMMARY OF POTENTIAL IMPACTS 

As presented in the ESIA, the Project will be implemented in a biodiversity sensitive 
area, of which many are listed endemic and/or threatened in the IUCN Red List and/or 
the Armenian Red book. Biodiversity impacts are likely during both construction and 
operations. 

The methodology for assessing the significance of impacts is provided in Section 5.5 of 
ESIA Volume 1.  The impacts of the Project on biodiversity will occur during: 

• Construction phase, and 

• Operation and maintenance phase. 

The methodology of impact assessment, including identification of impact magnitude, 
proposed descriptors, and criteria for the sensitivity of receptors, and definition of impact 
significance are detailed in Section 5 of ESIA Volume 1. Impact significance is 
determined as a function of a receptor’s sensitivity to the Project’s pressure and the 
impact magnitude (extent of change to the natural or social environment), which is 
determined by its spatial extent, duration, potential to occur, and reversibility of 
expected changes. Receptor sensitivity ranges on a four-level scale from high, medium, 
low to very low; impact magnitude ranges on a four-level scale from high, medium, low, 
and negligible and additionally can be of ‘no-change’. The key significance categories 
used within the ESIA are major, moderate, minor, and negligible; significance grades 
were determined for both positive impacts and negative impacts. Potential impacts on 
biodiversity and ecosystem services (including PBF and CH triggers) derive from: 

• Activities during construction phase: 

o Degradation, fragmentation, and destruction (loss) of habitats 
(vegetation clearance, excavation, risk of soil and/or watercourse 
pollution, risk of acid rock drainage, etc.) 

o Flora species loss (vegetation clearance and excavation) 

o Disturbance of fauna species by dust, noise, vibration, blasting and light 
pollution (construction machinery, base camps, traffic, lighting of the 
infrastructure)  

o Introduction and proliferation of invasive alien species, 

o Disturbance and damage of aquatic fauna species from water 
contamination (accidental events), sediment resuspension,  

o Loss of ecological connectivity for large mammal species (infrastructure 
crossing wildlife corridors acting as a barrier effect) 

• Activities during operational phase:  

o Increased mortality of fauna species (collision, loss of species habitats 
and ecological connectivity, delay in migration patterns, increased 
poaching pressure, etc.) 

o Loss of ecological connectivity for large mammal species (infrastructure 
crossing wildlife corridors acting as a barrier effect) 

o Disturbance of fauna species by noise and light pollution (traffic, lighting 
of the infrastructures)  

o Edge effect 

o Induced impacts by increase access to a previously remote natural area 
(in-migration). 

Positive impacts of this project will be socio-economic and the safety and amenity for 
road users.  There are no positive impacts on biodiversity.  

As there are many biodiversity receptors (terrestrial and aquatic habitats and species) 
and many types of impacts on each receptor, no individual impact assessment table 
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have been developed (as in other ESIA volumes). Rather the characteristics of the 
construction and operation impacts were described together and per group and then 
the results were synthesised in the aggregate table in Table 6.  

Indeed, the important number of Priority Biodiversity Features and critical habitat 
triggering species and the fact that they constitute umbrella species (species whose 
conservation confers protection to many naturally co-occurring species) allows that 
mitigation measures that will be applied to these species will be beneficiary as well for 
the other species sharing the same ecology and/or habitat. 

Table 6. Assessment of Impacts on Biodiversity Features 

Receptor Impact identification 

Impact Assessment 

Sensitivity Magnitude 
Relative impact 

significance 

Habitats  
Alien Invasive species proliferation 
(Ailanthus altissima) 

Low Low Minor 

3240 
Alpine rivers and their 
ligneous vegetation 

with Salix elaeagnos 

Habitat degradation 
(1.32ha*0.25=0.33ha) 

 

Medium Low Moderate 

6190 
Rupicolous pannonic 
grasslands (Stipo-
Festucetalia pallentis) 

Habitat loss (94.71ha) High  High Major 

Habitat degradation 
(632.6ha*0.25=158ha) 
 

Medium Medium Moderate 

62A0 

Eastern sub-

mediteranean dry 
grasslands 
(Scorzoneratalia 

villosae) 

Habitat loss (1.43ha) 

 
High High Major 

Habitat degradation (7.61ha*0.25=2ha) 
 

High Low Moderate 

6240* 
Sub-Pannonic steppic 
grasslands 

Habitat loss (6.61ha) 

 
High High Major 

Habitat degradation (71.84ha*0.25=18ha) 
 

High Low Moderate 

6170 
Alpine and subalpine 

calcareous grasslands 

Habitat loss (15.72ha) 
 

High High Major 

Habitat degradation (9.77ha*0.25=2.5ha) 
 

High Low Moderate 

40A0* 
Subcontinental peri-
Pannonic scrub 

Habitat loss (20.72ha) 

 
High High Major 

Habitat degradation 

(204.09ha*0.25=51ha) 
 

High Low Moderate 

9160 

Sub-Atlantic and 
medio-European oak or 

oak-hornbeam forests 
of the Carpinion betuli 

Habitat loss (15.63ha) 
 

Medium High Major 

Habitat degradation 
(241.41ha*0.25=60.5ha) 
 

Medium Low Moderate 

9170 
Galio-Carpinetum oak-
hornbeam forests 

Habitat loss (2.21ha) 
 

Medium High Major 

Habitat degradation 
(26.33ha*0.25=6.5ha) 
 

Medium Low Moderate 

92A0 
Salix alba and Populus 

alba galleries 

Habitat loss (3.27ha) Medium High Major 

Habitat loss (149.7ha*0.25=37.5ha) 
 

Low Low Minor 

5210 
Arborescent matorral 
with Juniperus spp. 

Habitat loss (30.43ha) 

 
High High Major 

Habitat degradation 

(221.39ha*0.25=55.5ha) 
 

Medium Low Moderate 

8210 
Calcareous rocky 

slopes with 

Habitat loss (8.54ha) 

 
High High Major 
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Receptor Impact identification 

Impact Assessment 

Sensitivity Magnitude 
Relative impact 
significance 

chasmophytic 
vegetation 

Habitat degradation 
(69.85ha*0.25=17.5ha) 
 

High Low Moderate 

Flora species 

Flora species loss - Loss of 2 locations of 
CH species that are well distributed in the 

EAAA. 

High 

Low Moderate 

Disturbance by dust, affects the 
photosynthesis, potential necrosis of the 

plant tissue due to impacts to plant 
stomata. 

Low Moderate 

Large terrestrial mammals and 
associated habitats 

Brown Bear, Grey Wolf, 
Armenian Mouflon, Persian 
Leopard, Eurasian Lynx, 

Wildcat, Bezoar Goat, Marbled 
polecat 

Degradation, fragmentation of habitats by 
the road 

High 

Medium Major 

Loss of ecological connectivity for large 

mammals 
High Major 

Increased mortality of individuals (e.g. 
through collision with vehicles,  etc.) 

High Major 

Disturbance by air, soil, water and light 
pollution, dust and noise  

Low  Moderate 

Disturbance by explosion and vibration 

from blasting 
High Major 

Increasing presence of human 

settlements and activities and Increasing 
access, including facilitated access to 
new farmlands, pastures, hunting and 

fishing areas (and potential poaching) 

Medium Major 

Aquatic species and associated 
habitats  

Eurasian Otter 

Degradation of watercourses by 
sedimentation during construction phase 

High 

Medium Major 

Loss of ecological connectivity Medium Major 

Disturbance and damage from water 

contamination (accidental events) during 
Construction and possibly during 
operation phase  

Medium Major 

Bats and their associated 
habitats 

Mehely’s horseshoe bat, 
Mediterranean horseshoe bat, 
Blasius’ horseshoe bat, 

Schreiber’s Bat, Greater 
Horseshoe Bat, 
Lesser Horseshoe Bat, 

Lesser Mouse-eared Myotis, 
Geoffroy’s Bat, etc. 

Degradation, fragmentation, and 
destruction of habitats  

The project footprint corresponds to 
0.28% of the EAAA (3.86/1369), so the 
magnitude is low 

High Low Moderate 

Increased mortality of individuals (e.g. 
through collision with vehicles, etc.) 

Medium Medium Moderate 

Disturbance by air, soil, water and light 
pollution, dust, noise and vibration from 
blasting 

Medium Medium Moderate 

Raptors and their associated 
habitats 
Bearded Vulture, Black Vulture, 

Egyptian Vulture, Golden 
Eagle, Griffon Vulture, Lesser 
Spotted Eagle, Northern 

Goshawk, Short-toed Snake-
eagle, etc. 

Degradation, fragmentation, and 

destruction of habitats (especially for 
Short toed Snake-eagle and Northern 
Goshawk). No impact on habitats for 

Vultures and Eagles 

Medium Low Moderate 

Lekking bird species and 
associated habitats 
Caspian Snowcock, Caucasian 

Black Grouse 

Disturbance by air, soil, water and light 
pollution, dust, noise and vibration from 
blasting. Mostly blasting is concerned for 

those species 

High High Major 

Reptile species and their 
associated habitats 

Armenian steppe viper, 
Radde’s Viper, Mediterranean 
turtle, Eurasian Pond Turtle, 

etc. 

Increased mortality of individuals through 
collision with vehicles  

Medium 

Medium Moderate 

Disturbance by air, soil, water and light 
pollution, dust, noise and vibration from 

blasting. Only blasting is concerned for 
those species  

Medium Moderate 

Insect species  
Forster’s Blue, Apollo Butterfly, 

Large Blue, etc. 

Degradation, fragmentation, and 

destruction of habitats  
The project footprint corresponds to 
7.35% of the EAAA (0.5km²/6.8km²), so 

the magnitude is medium 
Medium 

Medium Moderate 

Disturbance by air, soil, water and light 

pollution, dust, noise and vibration  
Medium Moderate 
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6. MITIGATION MEASURES AND KEY IMPLEMENTATION ROLES 

Mitigation has been planned according to the mitigation hierarchy as per the E&S policies 
and standards of the three Lenders meaning that avoidance has been prioritised, followed by 
reduction and minimisation, with measurable offsets only applied as a last resort where 
residual impacts are unavoidable, or as an additional conservation measure. Mitigation has 
been formulated for the pre-construction / detailed design, construction, and operational 
project stages. Some mitigation will need to be implemented for all Project stages, such as 
the delineation of the project boundaries.  

The overall responsibility for the implementation of the BAP rests with the Road Department 
(RD), including the offset measures. The RD and their Project Implementation Unit will be 
supported by the Project Implementation Consultant, that will provide biodiversity capacity-
building to the RD and its contractors engaged in the Project implementation, assist the RD 
in integrating the BAP actions into the Project overall environmental and social management 
system, and should provide expertise in developing the BOMP.  

Construction Contractor, selected through the RD bidding process and responsible for Project 
construction, will implement the mitigation measures identified in the ESMP and this BAP, 
such as the inclusion of the wild animal passages and fencing in the updated detailed design, 
while the offset measures are the RD’s responsibility to implement through cooperation with 
the key stakeholders identified in this BAP. The Contractor must have a Biodiversity Specialist 
with international experience / experience with lender requirements who will implement the 
BAP. The Contractor will engage a specialised biodiversity organisation to implement specific 
pre-construction surveys. 

Supervision Engineer will be appointed by the RD to monitor Project implementation and 
ensure compliance with the Project’s ESMP, BAP and other commitments.  The Supervision 
Engineer must have a Biodiversity Specialist with international experience / experience with 
lender requirements who will monitor the BAP and BOMP implementation and report on the 
progress to the RD. 

Any revisions / updates to the BAP will be approved by the Lenders. 

 

Table 7. Proposed biodiversity impact mitigation   

MITIGATION MEASURES – AVOIDANCE– REDUCTION – RESTORATION 

Design phase and Pre-construction (land clearance)  

AVOIDANCE (AV) 

AV01 – Prevent/avoid construction works and/or setting-up dumpsites or any 
other type of infrastructure inside the Zangezur ASCI (e.g., the portals have 
been relocated outside of the ASCI, and there will be no ventilation shafts 
daylighting in the reserve to avoid Annex I habitats loss in the PA).  

AV02 – Prevent/avoid construction, and/or establishing SDAs or other 
infrastructure in the transversal valleys between Kitsk and Kajaran in the 
identified no-go zones and prioritize the use of closed mining tailing south of the 
M2 between Kavchut and Lerdnazor for SDAs  

AV03 – Contain all activities within the project footprint and inform all operators 
on the strict necessity to respect project boundaries. Any clearance or other 
impacts outside the project footprint must be treated as an environmental 
incident and immediately restored/remediated. If the incident is in critical habitat, 
the habitat loss must be added to the offsetting needed to achieve net habitat 
gain. 

AV04 – Avoid creating new access routes for project activities and/or local 
community access. Prioritise existing tracks and access roads for use. Detailed 
maps of all existing tracks and access roads must be produced along with 
impact reduction measures (e.g., speed reduction, no hooting, etc. cf. RD02. 
Development of a Traffic Management Plan on construction Sites (see ESAP 
Action 1.2, also the Project’s ESMP). 
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MITIGATION MEASURES – AVOIDANCE– REDUCTION – RESTORATION 

AV05 – Avoid all activities including land clearance, cutting trees and blasting 
during breeding period and migration period, especially from 15th of March to 
10th of June and from 15th of October to 15th of November, to limit impacts of the 
project on large mammals, bats, avifauna, reptiles and butterflies. 

AV11 - Adapt the road alignment to preferentially use already degraded habitats 
and/or existing road instead of destroying natural habitats 

REDUCTION (RD) 

RD01 – Establish a 200 m buffer zone (100m on each side of the watercourse) 
on permanent rivers and streams, where activities will be prohibited (apart from 
where bridges are to be built). 

RD02 – Develop a Traffic Management Plan on construction Sites containing 
maps of access to construction sites, and implement training of all the employees 
to avoid traffic outside of the “off-track” and respect speed limits (< 30km/h), for 
both human safety and to decrease the risk of wildlife (mammals, reptiles, 
amphibians, bats, birds and butterflies) collision and disturbance. 

RD03 – Clearly delineate project boundaries, especially in critical habitats, with 
relevant signage to inform employees and local communities on biodiversity and 
potential risks. 

RD04 – Control access on tracks developed for the Project purpose to limit all 
access to natural areas and critical habitats (from DK 28+000 till DK 60+000), 
especially south of the Bargushat Tunnel  

RD05 – Minimise pesticide use, replacing it with biological methods of pest 
control and organic maintenance of the road and associated facilities 

RD06 – Minimise impacts by adjustments of the location of the annexes 
following Pre-Construction Biodiversity surveys to preferentially use already 
degraded habitats and/or existing road instead of destroying natural habitats 

RD07 - Design suitable wildlife crossings (preferably overpasses and/or road 
passing on bridges for large mammals and amphibian tunnels when in the 
vicinity of conservation-worthy habitats) and establish them in locations to 
restore ecological continuity for large mammals where this could otherwise be 
impaired by the project (cf. Annex 6 and Annex 7). 

RD08 – Develop a Waste management plan (see ESAP Action 1.2, also the 
Project’s ESMP). Temporary organic waste storage must be kept dry and no 
water discharge allowed before treatment in conformity with International and 
national quality standards. Moreover, the pre-treatment of the waste rocks of the 
tunnels before disposal should be addressed, detailed, and implemented (risk of 
acid rock drainage due to the presence of sulphur oxides in the waste rock). 

RD09 – Develop an Erosion and Sediment Control plan and Spill Prevention 
Control and Countermeasures plan (see ESAP Action 1.2, also the Project’s 
ESMP) to limit erosion and sediment resuspension in watercourses (e.g., 
including installation of separators and treatment facilities to clean water runoff 
from sediments prior discharge into rivers, regularly inspect repair or maintain 
drainage structures to avoid sedimentation, etc.) 

RD10 – Develop an Invasive Alien Species Management Plan (see ESAP 
Action 1.2, also the Project’s ESMP) to prevent the spread of alien species 
through vehicle movement. Include dominant species that could also spread and 
degrade natural or critical habitats such as pseudo-steppes and grasslands 
(e.g., thistle species, etc.), into the plan. 

RD11 – Optimize cut to fill ratio to limit the area needed for storage of excavated 
material 

RD12 – Implement pre-construction biodiversity surveys (PCBS) in the final 
project footprint in areas with a high ecological value (from DK 28+000 till DK 
60+000) prior to any type of construction for any type of infrastructure – even 
Annexes such as base camps, parking, SDAs, etc. and access roads 
(conducted by experts– e.g. flora, birds, mammals, bats, reptiles and 
amphibians) in order to check for the presence of CH triggering species, 
threatened species listed on the Armenian Red book (e.g. Sclerochloa 
woronowii), and breeding sites (e.g. nests, dens, etc.), the presence of endemic 
and/or restricted-range plant stations, of Alien Invasive Species (AIS), and so 
forth. Represent findings on maps and verify the no-go areas (presented in 
Volume 2 of the ESIA), if needed. Regarding flora AIS, maps of the exact 
location of the IAS should be prepared to either 1/remove it and dispose of it 
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MITIGATION MEASURES – AVOIDANCE– REDUCTION – RESTORATION 

properly (AIS under the footprint) 2/delineate it to avoid touching it (if at the 
border of the footprint). Regarding reptiles and amphibians, salvaging actions 
might be needed if individuals were to be found on the future construction site, 
so the qualified biodiversity expert  needs to obtain/have proper permits for  
wildlife handling and transport, and in the case of species encounter, he/she 
should relocate the individuals outside of the area of impact to another nearby 
suitable site within the same general habitat (e.g. within daily or season 
movement distances) and including favourable microhabitats/refuges such as 
stones, piles of rocks, brick piles, woody debris, etc. If needed, install temporary 
exclusion fencing where relevant to prevent the salvaged individuals from 
returning to the work area during construction. Upon completion of the project 
work, remove the fencing.   

RESTORATION (RE) 

RE01 – Develop a Restoration plan including restoration of temporary project 
Annexes (restoration of areas degraded by the project and no longer needed – 
ex. Base camps) and restoration/closure of dumping sites (see ESMP, ESAP 
Action 1.2.). Restoration must start as soon as possible and be progressively 
phased.  

Construction 

AVOIDING (AV) 

AV06 – Prevent contaminated effluent from entering watercourses and streams. 

AV07 – Protect trees (including their roots) from machinery damage along the 
right-of-way by marking and prohibiting machinery in the area under the tree 
crown. 

AV08 – If found later (for yet unknown locations of construction camps, SDAs), 
access to the caves (roosting sites for bats) must be prohibited. Install signs at 
sites close to roads and project facilities to raise awareness about the presence 
of caves hosting bat populations and necessary conservation measures. 

AV09 – Avoid lighting in the proximity of bat roosting sites and/or raptors nesting 
sites and prohibit direct night lighting of caves where the presence of bats and 
nesting raptors would be confirmed after Pre-Construction Biodiversity Surveys 
on new footprints. 

AV10 – Prohibit hunting and natural resource harvesting (consumption of 
bushmeat by workforce or cutting trees for heating and cooking) within the 
project area and arrange sharing/capacity building program on the importance 
and values of priority biodiversity with local communities and employees. 
Contractors must supply energy in the base camps to prevent wood collection. 
Prohibit pesticides for control of damage-causing animals, harvesting fish and 
bushmeat, harvesting animals for traditional medicine, poaching for wildlife 
products, etc. 

REDUCING (RE) 

RD13 – Set up temporary culverts for stream crossings and rehabilitate after 
work is completed. 

RD14 – Strip topsoil to a depth of 10cm and store separately from remaining 
topsoil to retain a soil seed bank for use in restoration of natural habitats 
following suitable protocols to ensure the maintenance of a viable seedbank. 

RD15 – Monitor the presence of Armenian Mouflon and other large mammals 
(e.g., Bezoar Goat, Brown Bear, Grey Wolf, Lynx) in the vicinity of construction 
in key crossing areas, and during maintenance phases at the wildlife crossings 
by setting-up a network of Infra-red cameras that will continuously record (day 
and night) in real-time wildlife, cattle, and local communities. Monitor the 
sensitive isolated populations of the priority butterfly species as well, in order to 
track the potential impact of the road operation on these species, and if 
necessary, develop further mitigation. 

RD16 – Define and display clear rules forbidding hunting, poaching and plant 
collection, on construction sites and in the vicinity of the same.  

RD17 –Biodiversity specialists to be present at the beginning of construction in 
sections with high ecological value (from DK 28+000 till DK 60+000) in case of 
presence of PBF or CH species so that they can be removed prior to site 
preparation and in that eventuality, to record this data in a global biodiversity 
database at the scale of the whole alignment.  
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MITIGATION MEASURES – AVOIDANCE– REDUCTION – RESTORATION 

RD18 – Water unpaved roads during construction. Adapt the frequency to the 
weather conditions, keeping in mind that regular light watering is better than less 
frequent, heavy watering. 

RD19 – Biodiversity specialists to review blasting plans for all tunnel areas and 
facilitate monitoring changes in bat behaviour and/or large mammal and lekking 
birds’ behaviour as a result of blasting in order to improve knowledge of the 
actual impacts on biodiversity. Any updates/changes to the blasting plan should 
be communicated to the Biodiversity specialists of the RD/Project 
Implementation Unit & Support Consultant, Contractor, and Supervision 
Engineer as soon as possible. 

RD20 – Establish fencing of ca. 2m height (and 30-50 cm underground) all 
along the road or at least 1km before and after every type of crossing (e.g. 
wildlife, cattle, agricultural crossings) combined with jump-outs or exit ramps (in 
areas where the road is not on a bridge or in a tunnel or cut in a steep slope) 
(NB: safety guardrails on both sides of the road for the entire length of the road 
apart from tunnels are envisioned to be included in the updated detailed design, 
however these are not sufficient to prevent animals from entering the road).  

RESTORATION (RE) 

RE02 – Develop a tree nursery (and seed store), containing Juniperus sp. and 
endemic species impacted by the project, based on pre-construction biodiversity 
surveys (PCBS) (or other species associated with the natural ecosystems 
observed in the project footprint) and ensure recovery of forest products from 
vegetation clearance and establish mechanisms to distribute them among the 
local population and use for site rehabilitation. The selection of trees (and 
seeds) and the location of replanting must be validated by a flora expert. 

RE03 – Implement passive restoration (as per the details provided below in 
BMP 4. Demarcate “no go” areas (based on habitat quality/type) for employees, 
subcontractors, and communities, within the project area, favouring natural 
regeneration of plant species and supplement with regular control and 
monitoring activities to compare with assisted regeneration. 

Operations/Maintenance 

REDUCING (RD) 

RD21 – Limit fixed-source lighting along the road only to critical areas 
representing a risk for human safety (e.g., interchanges, tunnels, or 
intersections if present). Maintain darkness for nocturnal species (such as large 
mammals, bats, and nocturnal birds) 

RD22 – Maintain fencing to limit the collision risk in association with wildlife 
crossings 

RESTORATION (RE) RE02; RE03 

 

In addition to this mitigation, it is crucial to implement universal accompanying measures to 
ensure the efficiency of the mitigation, such as: 

• AC01: Training and awareness raising of construction employees on biodiversity, to 
ensure they fully understand and respect the rules on the construction sites regarding 
biodiversity protection (speed limitation, strict respect of the limited project footprint, 
hunting prohibition, etc.) 

• AC02: Consult protected area sponsors and managers, affected communities and 
other stakeholders, to ensure no unexpected impacts may occur, and maintain a 
functional Grievance Mechanism (refer to the Project’s Stakeholder Engagement 
Plan). 

This BAP forms part of the tender documentation for the Project. All mitigation contained 
in this BAP will be included in the Terms of Reference and contract of the Construction 
Contractor and cascaded into contracts of relevant subcontractors as appropriate. 
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Project Lenders will be kept updated on BAP implementation progress via regular E&S 
Monitoring Reports (by independent external monitoring consultants, as stipulated in the 
ESAP). 

 

 

 



Sisian-Kajaran Road Project: Biodiversity Action Plan Ref.No.46.004 

 

29 

7. RESIDUAL IMPACT ASSESMENT 

The residual impact, remaining impact after the implementation of the proposed mitigation 
(i.e., avoidance, minimisation, and restoration) is assessed as follows:  

Minor or Negligible residual impact: considered as negligible or 
minor/acceptable residual impacts for which additional measures are not 
necessary (no offset measures nor additional conservation actions/Biodiversity Net 
Positive measures). 

Moderate or Major residual impact: unacceptable unless they can be offset by 
other positive impacts of the project or controlled through the imposition of 
permitting conditions and/or specific actions implemented through the project’s 
E&S management and monitoring plan. 

In case of Moderate or Major residual impacts on 1/priority biodiversity features, 
additional measures will be designed to achieve “no net loss” and on 2/critical 
habitats net gain is required (through offsets as per EBRD PR6 and EIB ESS4 
definitions).  

N.B.: In case of Minor or Negligible residual impacts on CH, the net gains can be 
achieved through additional conservation actions / Biodiversity Net Positive 
measures. 

In order to conclude on the final significance of the potential impact after avoidance and 
reduction measures, the ESIA biodiversity experts have relied on expert opinion based on 
the experience of impact mitigation for road construction projects. 
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Table 8. Assessment of Residual Impacts on Biodiversity Features 

Receptor Impact identification 

Impact Assessment Mitigation Measures 
(Avoiding (Av), reducing 

(Rd), restoring (Re), 
Accompanying (Ac)) 

Residual impact 

 

Sensitivity Magnitude 
Relative impact 
significance 

Offset needed 

Habitats  
Alien Invasive species 
proliferation (Ailanthus 
altissima) 

Low Low Minor 

AV01 ; AV02 ; AV03 ; AV04 ; 

AV05 ; AV06 ; AV07 ; AV11 
RD01 ; RD02 ; RD03 ; RD04 
; RD05 ; RD06 ;  RD08 
(WMP) ; RD11 ; RD12 ; 

RD17 ; RD18   
RE01 ; RE02 ; RE03 

Minor 
 

3240 

Alpine rivers and 
their ligneous 
vegetation with 

Salix elaeagnos 

Degradation of habitats 
(1.32ha*0.25=0.33ha) 

Medium Low Moderate Minor 

 

6190 

Rupicolous 

pannonic 
grasslands 
(Stipo-

Festucetalia 
pallentis) 

Habitat loss (94.71ha) High  High Major Moderate Yes (No Net Loss) 

Degradation of habitats 
(632.6ha*0.25=158ha) 

Medium Medium Moderate Minor 

 

62A0 

Eastern sub-

mediteranean 
dry grasslands 
(Scorzoneratalia 

villosae) 

Habitat loss (1.43ha) High High Major Moderate Yes (No Net Loss) 

Degradation of habitats 
(7.61ha*0.25=2ha) 

High Low Moderate Minor 

 

6240* 

Sub-Pannonic 

steppic 
grasslands 

Habitat loss (6.61ha) High High Major Moderate Yes (Net gain) 

Degradation of habitats 
(71.84ha*0.25=18ha) 

High Low Moderate Minor 
 

6170 

Alpine and 

subalpine 
calcareous 
grasslands 

Habitat loss (15.72ha) High High Major Moderate Yes (No Net Loss) 

Degradation of habitats 
(9.77ha*0.25=2.5ha) 

High Low Moderate Minor 
 

40A0* 
Subcontinental 
peri-Pannonic 

scrub 

Habitat loss (20.72ha) High High Major Moderate Yes (Net gain) 

Degradation of habitats 

(204.09ha*0.25=51ha) 
High Low Moderate Minor 

 

9160 

Sub-Atlantic and 

medio-European 
oak or oak-
hornbeam 

forests of the 
Carpinion betuli 

Habitat loss (15.63ha) Medium High Major Moderate Yes (No Net Loss) 

Degradation of habitats 

(241.41ha*0.25=60.5ha) 
Medium Low Moderate Minor 

 

9170 

Galio-

Carpinetum oak-
hornbeam 
forests 

Habitat loss (2.21ha) Medium High Major Moderate Yes (No Net Loss) 

Degradation of habitats 
(26.33ha*0.25=6.5ha) 

Medium Low Moderate Minor 
 

92A0 
Salix alba and 
Populus alba 

galleries 

Habitat loss (3.27ha) Medium High Major Moderate Yes (No Net Loss) 

Degradation of habitats 

(149.7ha*0.25=37.5ha) 
Low Low Minor Minor 
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Receptor Impact identification 

Impact Assessment Mitigation Measures 

(Avoiding (Av), reducing 
(Rd), restoring (Re), 
Accompanying (Ac)) 

Residual impact 

 

Sensitivity Magnitude 
Relative impact 
significance 

Offset needed 

5210 
Arborescent 
matorral with 

Juniperus spp. 

Habitat loss (30.43ha) High High Major Moderate Yes (No Net Loss) 

Degradation of habitats 

(221.39ha*0.25=55.5ha) 
Medium Low Moderate Minor 

 

8210 

Calcareous 

rocky slopes with 
chasmophytic 
vegetation 

Habitat loss (8.54ha) High High Major Moderate Yes (No Net Loss) 

Degradation of habitats 
(69.85ha*0.25=17.5ha) 

High Low Moderate Minor 
 

Flora species triggering CH 
and PBF  

5 EN/CR plant species and/or 
range-restricted  

Flora species destruction 

High 

Low Moderate 

AV01 ; AV02 ; AV03 ; AV04 ; 
AV05 ; AV07 ; AV11 
RD01 ; RD02 ; RD03 ; RD04 

; RD05 ; RD06 ;  RD08 
(WMP) ; RD12 ; RD17 
RE01 ; RE02 ; RE03 

Minor 

 

Disturbance from dust 
emission 

Low Moderate RD18 Minor 
 

Large terrestrial mammals 
triggering CH and associated 
habitats 

Brown Bear, Grey Wolf, 
Armenian Mouflon, Persian 
Leopard, Eurasian Lynx, 

Wildcat, Bezoar Goat, Marbled 
polecat 

Degradation, fragmentation 
of habitats by the road 

High 

Medium Major 

AV01 ; AV02 ; AV03 ; AV04 ; 
AV05 ; AV06 ; AV07 ; AV10 ; 

AV11 
RD01 ; RD02 ; RD03 ; RD04 
; RD05 ; RD06 ; RD08 

(WMP) ; RD11 ; RD15 ; 
RD18 ; RD19 ; RD20 ; RD 22 
RE01 ; RE02 ; RE03 

Minor 

 

Loss of ecological 
connectivity for large 

mammals 

High Major 
RD07 ; RD15 ; RD20 ; RD22 
RE01 ; RE02 ; RE03 

Minor 
 

Increased mortality of 
individuals (e.g. through 

collision with vehicles, etc.) 

High Major 
RD02 ; RD04 ; RD07 ; RD08 
; RD16 ; RD17 ; RD12 ; 

RD10 

Minor  
 

Disturbance from air, soil, 

water and light pollution, dust 
emission, noises  

Low Moderate 
RD08 (WMP) ; RD18 ; RD20 

; RD12 ; RD09 
Minor 

 

Disturbance from explosion 

and vibrations from blasting 
High Major RD19 Minor 

 

Increasing presence of 

human settlements and 
activities and Increasing 
access for the communities, 

including facilitated access to 
new farmlands, pastures, 
hunting and fishing areas 

(and potential poaching) 

Medium Major 
AV01 ; AV02 ; AV04 ; AV10 

RD03 ; RD04 ; RD16 ; RD20 
Minor 
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Receptor Impact identification 

Impact Assessment Mitigation Measures 

(Avoiding (Av), reducing 
(Rd), restoring (Re), 
Accompanying (Ac)) 

Residual impact 

 

Sensitivity Magnitude 
Relative impact 
significance 

Offset needed 

Aquatic species triggering CH 

and associated habitats  
Eurasian Otter 

Degradation of watercourses 
by sedimentation during 

construction phase 

High 

Medium Major 

AV01 ; AV02 ; AV03 ; AV04 ; 
AV06 ; AV07  

RD01 ; RD02 ; RD03 ; RD13 
; RD09 ; RD11 ; 

Minor 

 

Loss of ecological 

connectivity 
Medium Major 

RD03 ; RD13 

RE01 ; RE03 
Minor 

 

Disturbance and damage 

from water contamination 
(accidental events) during 
Construction and possibly 
during operation phase 

Medium Major 
AV06 
RD01 ; RD05 ; RD09 

Minor 

 

Bats qualifying as CH and their 

associated habitats 
Mehely’s horseshoe bat, 
Mediterranean horseshoe bat, 

Blasius’ horseshoe bat, 
Schreiber’s Bat, Greater 
Horseshoe Bat, 

Lesser Horseshoe Bat, 
Lesser Mouse-eared Myotis, 
Geoffroy’s Bat, etc. 

Degradation, fragmentation, 
and destruction of foraging 

habitats such as gallery 
forest 

High Low Moderate 

AV01 ; AV02 ; AV03 ; AV04 ; 
AV05 ; AV06 ; AV07 ; AV08 

RD01 ; RD02 ; RD03 ; 
RD05 ; RD08 ; RD11 ; RD17  
RE01 ; RE03 

Minor 

 

Increased mortality of 
individuals (e.g. through 
collision with vehicles, etc.) 

Medium Medium Moderate 
RD01, RD02, RD17, RD20, 
RD21, RD22 

 Minor 
 

Disturbance from air, soil, 
water and light pollution, dust 

emission, noises and 
vibrations from blasting 

Medium Medium Moderate 
AV06 ; AV09 
RD08 ; RD17 ; RD18 ; RD19 

; RD20 ; RD12 

Minor 

 

Raptors qualifying as PBF and 

their associated habitats 
Bearded Vulture, Black 
Vulture, Egyptian Vulture, , 

Golden Eagle, Griffon Vulture, 
Lesser Spotted Eagle, 
Northern Goshawk, Short-toed 

Snake-eagle 

Degradation, fragmentation, 
and destruction of habitats 
(especially for Short-toed 

Snake Eagle and Northern 
Goshawk. No impact on 
habitats for Vulture and 

Eagle 

Medium Low Moderate 

AV01 ; AV02 ; AV03 ; AV04 ; 
AV05 ; AV07 ; AV10 

RD01 ; RD02 ; RD03 ; RD04 
; RD05 ; RD11 ; RD19 
RE01 ; RE02 ; RE03 

Minor 

 

Lekking bird species qualifying 

as PBF and associated 
habitats 
Caspian Snowcock, 

Caucasian Black Grouse 

Disturbance by air, soil, 

water and light pollution, 
dust, noise and vibration 
from blasting. Mostly blasting 

is concerned for those 
species 

High High Major 
AV01 ; AV02 ; AV03 ; AV04 ; 
AV05 ;  
RD19 

Minor 

 

Reptile species qualifying as 
PBF and CH 
Armenian steppe viper, 

Radde’s Viper, Mediterranean 
turtle, Eurasian Pond Turtle 

Increased mortality of 

individuals through collision 
with vehicles 

Medium 

Medium Moderate 
RD02 ; RD03 ; RD04 ; RD07 
; RD10 

Minor 

 

Disturbance from air, soil, 
water and light pollution, dust 
emission, noises and 

vibrations from blasting. Only 

Medium Moderate 
AV06 
RD08 ; RD12 ; RD18 ; RD19 
; RD20  

Minor 
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Receptor Impact identification 

Impact Assessment Mitigation Measures 

(Avoiding (Av), reducing 
(Rd), restoring (Re), 
Accompanying (Ac)) 

Residual impact 

 

Sensitivity Magnitude 
Relative impact 
significance 

Offset needed 

blasting is concerned for 
those species 

Insect species qualifying as 
PBF or CH 
Forster’s Blue, Apollo Butterfly, 

Large Blue 

Degradation, fragmentation, 

and destruction of habitats  

Medium 

Medium Moderate 

AV01 ; AV02 ; AV03 ; AV04 ; 
AV05 ; AV06 ; AV10 
RD01 ; RD02 ; RD03 ; RD04 

; RD05 ; RD11 ; RD12 ; 
RD17  
RE01 ; RE02 ; RE03 

Minor 

 
 

 

Disturbance from air, soil and 
water pollution, dust 
emission and noises  

Medium Moderate 
AV05  
RD08 ; RD12 ; RD18  

Minor 
 

 

Biodiversity Net Positive measures and offsets to achieve « no net loss » (NNL) and « net gain » (NG) are developed hereafter.  
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8. OFFSETTING STRATEGY 

The technical rationale of how the project’s mitigation strategy will achieve a net gain (NG) or 
no net loss (NNL), for CH and PBF, respectively, as required by EBRD PR 6 and EIB ESS4, 
is presented in this section. 

The offsetting strategy thus aims achieve NNL or NG on biodiversity values on which 
significant residual impacts occur, outside of the Project AoI in order to ensure 
additionality, while still being in the area in order to benefit the same impacted ecosystems 
and species. It is proposed to base the offsetting strategy on these three pillars: monitoring, 
law enforcement, capacity building and sensitization, adapted and deployed for each of the 
offsetting measures detailed in Section 8.3. 

8.1. Summary of NNL and NG Goals 

The table below lists the PBF and CH for which significant residual impacts occur, and thus 
for which offsets are needed to deliver NNL/NG as per EBRD PR6 and EIB ESS4. More 
details are available in the Action sheet BAP 1 of this BAP. 

Table 9. PBF and CH for Which Significant Residual Impacts Occur Requiring 
NNL/NG Offsets 

Code 
Natura 2000 

Habitat Type NNL/NG approach 

6240* Sub-Pannonic steppic grasslands CH NG based on habitat restoration and 
conservation 

40A0* Subcontinental peri-Pannonic scrub CH NG based on habitat restoration and 
conservation 

6190 Rupicolous pannonic grasslands (Stipo-
Festucetalia pallentis) 

PBF NNL based on habitat restoration 

62A0 Eastern sub-mediteranean dry grasslands 
(Scorzoneratalia villosae) 

PBF NNL based on habitat restoration 

6170 Alpine and subalpine calcareous 
grasslands 

PBF NNL based on habitat restoration 

9160 Sub-Atlantic and medio-European oak or 
oak-hornbeam forests of the Carpinion 
betuli 

PBF NNL based on habitat restoration 

9170 Galio-Carpinetum oak-hornbeam forests PBF NNL based on habitat restoration 

92A0 Riverine willow woodland PBF NNL based on habitat restoration 

5210 Arborescent matorral with Juniperus spp. PBF NNL based on habitat restoration 

8210 Calcareous rocky slopes with 
chasmophytic vegetation 

PBF NNL based on habitat restoration 

 

8.2. Loss and gain calculation  

Loss calculation 

After implementation of mitigation measures, the key residual impacts are: 

• The loss of 6.61 ha of CH Sub-Pannonic steppic grasslands (6240*)  

• The loss of 20.72 ha of CH Subcontinental peri-Pannonic scrub (40A0*)  

 Both marked as “priority habitat type” in the Annex I of EU Habitats Directive, 
under the permanent project footprint (NG); 
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• The loss of 0.33ha of 3240 Alpine rivers and their ligneous vegetation with Salix 
elaeagnos; 

• The loss of 94.71ha of 6190 Rupicolous pannonic grasslands (Stipo-Festucetalia 
pallentis); 

• The loss of 15.72ha of 6170 Alpine and subalpine calcareous grasslands 

• The loss of 15.63ha of 9160 Sub-Atlantic and medio-European oak or oak-hornbeam 
forests of the Carpinion betuli 

• The loss of 2.21ha of 9170 Galio-Carpinetum oak-hornbeam forests 

• The loss of 3.27ha of 92A0 Salix alba and Populus alba galleries  

• The loss of 30.43ha of 5210 Arborescent matorral with Juniperus spp. 

• The loss of 8.54ha of 8210 Calcareous rocky slopes with chasmophytic vegetation 

 All listed in Annex I of EU Habitats Directive, under the permanent project 
footprint (NNL) 

 

Gain calculation 

As the practices in Armenia regarding offsetting multiplier has a range between 1 to 10, the 

following multipliers are proposed: 

• multiplier of 1.5 for the PBF to reach the no net loss target, taking into consideration 
a restoration success rate of 80% (pers. com. of ADB based on the experience with 
other NSRC road sections in Armenia) and adding 0.3 multiplier as a precautionary 
approach if the restoration success would be lower than 80% expected,  

• multiplier of 3 for the CH in order to reach the net gain target and to take into 
consideration the uncertainties on the restoration success. 

While consultations on various biodiversity topics have been held with stakeholders 

(including the timing of baseline studies, location and duration of camera trip surveys, 

location of the SDAs, migration routes and population size of animals (see ESIA Volume 2 

containing the Appropriate Assessment and Critical Habitat Assessment, and Section 11 

below), the multipliers have not been discussed specifically. The BAP with the multipliers 

was circulated among the stakeholders during the ESIA disclosure and was specifically and 

repeatedly sent to the MoE with a request to carefully review it. As neither written, nor 

verbal comments were received about the proposed multipliers, this approach is seen as 

accepted and would imply the need to realize the following gains through offsetting actions. 

Table 10. Gains Needed regarding Habitats to Achieve a No Net Loss (PBF) or Net 
Gain (CH) 

Habitats Loss (ha) Multiplier 
Gain 

needed (ha) 

Critical habitats 

6240* 
Sub-Pannonic 
steppic grasslands 

6.61 3 19.83 

40A0* 
Subcontinental peri-

Pannonic scrub 

20.72 3 62.16 

Total offset CH  
82ha 

Priority Biodiversity Features 

3240 

Alpine rivers and their 

ligneous vegetation 
with Salix elaeagnos 

0.33 1.5 

 

0.5 

6190 

Rupicolous pannonic 

grasslands (Stipo-
Festucetalia pallentis) 

   

94.71 1.5 
 

142.1 
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The gains will have to be assessed within the framework of a detailed Biodiversity Offsetting 
Management Plan (BOMP), based on fieldwork to identify potential restoration areas for the 
different targets. A first orientation would be to implement fieldwork for the identification of 
relevant areas in the Zangezur protected area to increase the efficiency of the measures, 
their control and monitoring in the long-term. The areas to target could be degraded habitats 
where proper management and conservation would be implemented to decrease pressures 
on the habitats (overgrazing, overgrowth, etc.) and other areas where habitat could be 
actively restored. If areas found in the existing protected area would not be enough, these 
habitats are available at the scale of the largest EAAA to ensure a net gain for these CH, but 
the precise locations will need to be identified during the BOMP process through fieldwork. 

It should be noted that the Project’s BAP applies a surface-based approach for off-setting 
impacts on the priority biodiversity species and critical habitat. The BAP approach and 
national EIA Conclusion’s (i.e., the Environmental Permit) approach (which is based on an 
individual count of trees and is yet to be clarified in terms of a hectare-based approach) will 
be merged at the stage of the BOMP development, when the details of the restoration and 
offset sites are known. The BOMP implementers will monitor the number for each species of 
trees and shrubs planted in the framework of habitat restoration (per the BAP) and will take 
this number into consideration in the framework of the compensation for the plantation 
according to the EIA Conclusion (i.e., the relevant part of the BAP commitments will be 
integrated into the plantations to reach the targets 1 to 10 for the Redbook species and 1 to 
6 for other species). 

8.3. Offsets and Principles of Biodiversity Net Positive Measures  

In addition to mitigation proposed mostly for the construction phase (Section 6), offsets and 
Biodiversity Net Positive measures are proposed to achieve a NNL/NG for the different CH 
and PBF. The details are presented in the measures below and a summary table is provided 
in Annex 5. 

Preliminary offsetting measures  

BAP 1: Community based critical habitats restoration and conservation targeting 

degraded habitats 

Habitats Loss (ha) Multiplier 
Gain 

needed (ha) 

Critical habitats 

62A0 

Eastern sub-

mediteranean dry 
grasslands 
(Scorzoneratalia 

villosae) 

1.43 1.5 

 

2.1 

   

6170 
Alpine and subalpine 

calcareous grasslands 

15.72 1.5 

 

23.6 

   

9160 

Sub-Atlantic and 

medio-European oak 
or oak-hornbeam 
forests of the 

Carpinion betuli 

15.63 1.5 

 

23.5 

   

9170 
Galio-Carpinetum oak-

hornbeam forests 

2.21 1.5 

 

3.3 

   

92A0 
Salix alba and 

Populus alba galleries 

3.27 1.5 4.9 

  

5210 
Arborescent matorral 

with Juniperus spp. 

30.43 1.5 45.6 

  

8210 

Calcareous rocky 
slopes with 

chasmophytic 
vegetation 

8.54 1.5 12.8 
 

TOTAL OFFSET PBF 258.4 ha 
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SCOPE OF THE MEASURE 

Objective: Set-up a community-based restoration and conservation of Critical habitats (Sub-

Pannonic steppic grasslands and Subcontinental peri-Pannonic scrub) and habitats 

listed in the resolution 4 of the Bern Convention in the vicinity of the project area in 

order to conciliate local development objectives and biodiversity restoration objectives.  

Critical habitat/ 

Priority 

Biodiversity 

Feature 

concerned:  

CH: 

• 6240*: Sub-Pannonic steppic grasslands  

• 40A0*: Subcontinental peri-Pannonic scrub 

PBF:  

• 6190: Rupicolous pannonic grasslands (Stipo-Festucetalia pallentis) 

• 62A0: Eastern sub-mediteranean dry grasslands (Scorzoneratalia villosae) 

• 6170: Alpine and subalpine calcareous grasslands  

• 9160: Sub-Atlantic and medio-European oak or oak-hornbeam forests of the 

Carpinion betuli 

• 9170: Galio-Carpinetum oak-hornbeam forests 

• 92A0: Riverine willow woodland 

• 5210: Arborescent matorral with Juniperus spp. 

• 8210: Calcareous rocky slopes with chasmophytic vegetation 

MEASURE IMPLEMENTATION 

Project phase:  Project lifespan (pre-construction, construction and operation27)  

Measure 

description: 

For all types of habitats, the selection of favourable areas and the restoration process 

should be detailed in the BOMP and set-up precisely by scientists and in close 

collaboration with local communities in order to ensure their sustainability (long-term 

efficiency), and a complete ecological diagnostic of the candidate land plots (that are 

outside of AoI) in order to have a good ecological baseline on the selected potential 

sites to be able to assess the gains and ensure the NNL or NG.  

Some orientations for the respective restoration approaches are given below, but 

dedicated restoration programs should be developed by an agroecologist in the 

framework of offsetting. 

 

The habitats present in the temporary footprints (not spatially defined for the moment: 

base camps, access roads, etc.) will need to be rehabilitated after completion of 

construction works in order to contribute to the NNL/NNG approach (RE01, RE02 and 

RE03).  

 

Moreover, other degraded habitats patches outside of the AoI should be looked for to 

be conserved in order to achieve a Net Gain for CH.  

 

The establishment of species-rich grasslands is most successful when seeds, seed-

containing plant material or soil are spread on bare soil of ex-arable fields after tilling or 

topsoil removal, or on raw soils (Kiehl et al, 2009), so this approach could be used for 

the restoration of different grassland habitats (6240*: Sub-Pannonic steppic grasslands;  

6190: Rupicolous pannonic grasslands (Stipo-Festucetalia pallentis) ; 62A0: Eastern 

sub-mediteranean dry grasslands (Scorzoneratalia villosae) ; 6170: Alpine and 

subalpine calcareous grasslands). 

 

Restoration could be implemented as well through the selection and protection of 

overgrazed habitats (preventing new grazing activities in these patches and/or 

controlling grazing activity 

 
 

 

27 Operation in this section implies the loan re-payment period of about 15-20 years. 

https://www.researchgate.net/publication/230680233_Species_introduction_in_restoration_projects_-_Evaluation_of_different_techniques_for_the_establishment_of_semi-natural_grasslands_in_Central_and_Northwestern_Europe
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Regarding forested habitats, the restoration approach is to find a combination of 

protection of parcels where natural regeneration will be favoured, and other patches 

where plantation of young trees and/or seedlings will be implemented in collaboration 

with local communities / Sisian and Kapan Forestry or even implement Assisted Natural 

Regeneration (cf. RE02 for the establishment of tree nurseries). It will be important to 

ensure as well that grazing will be controlled in these parcels as it is one of the threats 

causing low succession of young trees (too high proportion of overmature trees and too 

few younger trees, UNECE, 2019). 

 

The same approach could be applied for restoration of other habitats. The approach 

could be based on a combination of (1) protection of the small native areas which 

survived the construction process, (2) development of necessary conditions for natural 

regeneration, (3) planting of saplings of the trees, and sowing the seeds of the 

herbaceous plants.  

 

For the CH 6240*: Sub-Pannonic steppic grasslands and 40A0*: Subcontinental peri-

Pannonic scrub, an additional conservation or management of parcels in good state of 

conservation could as well be implemented (e.g., integration of these habitats in a 

protected area through an extension or through dedicated community conservation 

agreement). 

Timeline 1st year: Pilot workshop and consultations with 2 selected local communities to set-up a 

community-based restoration program 

2nd year: Implementation of the restoration program  

3rd year: Eventual adaptations to the restoration program/protocol 

Location  Forested habitats: Between Shenatagh and Kavchut, in degraded forest areas where 

their restoration could restore wildlife corridors as well. 

Grasslands habitats on degraded/overgrazed patches in altitude in the vicinity of the 

Zangezur Sanctuary, where Armenian Mouflon could potentially be found grazing as 

well. 

Responsible for 

measure 

implementation:  

 Road Department - overall responsibility  

Institutional or 

technical 

support:  

Project Implementation Unit Support Consultant - biodiversity expert / Agro-ecologist 

expert/botanical expert 

Plan to ensure 

measure 

durability:  

Dedicate an internal RD staff responsible for Biodiversity restoration programme linked 

with local communities. 

Implementation 

constraints and 

other remarks: 

• Necessary involvement of local communities   

• As forested habitats take several years to be restored, in the framework of 

offsetting it is crucial to anticipate this delay in the gains and start the 

implementation of the action as soon as possible, even before construction 

starts. 

• Ensure that there are control and reference patches in the protocols proposed 

to be able to assess the efficiency of the measures implemented 

MEASURE MONITORING (BMP4) 

Key Performance 

Indicators (KPI) 

and targets 

• Consultations and workshops with local communities to set-up the pilot study 

(target=occurrence of this participative process) 

• Area (ha) of Sub-Pannonic steppic grasslands identified for restoration and 

rehabilitation (target= 6.61 ha) 

• Area (ha) of Subcontinental peri-Pannonic scrub identified for restoration and 
rehabilitation (target= 20.72 ha) 

https://unece.org/fileadmin/DAM/timber/meetings/2019/20191216/Forest_Landscape_Restoration_in_Central_Asia_and_the_Caucasus.pdf
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• Area (ha) of the other HD Annex I Habitats identified for restoration (cf. details 

in the table 5) 

• %age of Sub-Pannonic steppic grasslands successfully restored (target=100%) 

• %age of ha of Subcontinental peri-Pannonic scrub successfully restored 
(target=100 %) 

• %age of ha of each of the other HD Annex I Habitats successfully restored 
(target=100%) 

• Annual report presenting the progress in the action and the results and analysis 

of the restoration processes monitoring (target= presence of the annual report) 

Modalities for 

monitoring the 

effectiveness of 

KPI: 

• Audit of the protocol, restoration success and their results by the Supervision 

Engineer’s biodiversity (agroecologist) expert 

Monitoring 

frequency: 
• Bi-annually during the three first years, then annually 

Responsible for 

monitoring the 

measure: 

Supervision Engineer 
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Biodiversity Net Positive measures 

BAP 2: Reinforce anti-poaching efforts in the area between Shenatagh and 

Kajaran 

SCOPE OF THE MEASURE 

Objective: Decrease poaching in the wildest area along the road, especially as there is a risk for it 

to increase due to induced effects of improved accessibility to once remote places.  

Critical habitat/ 

Priority 

Biodiversity 

Feature 

concerned:  

Fauna species, especially large mammals (such as Brown Bear, Grey Wolf, Armenian 

Mouflon, Persian Leopard, Eurasian Lynx, Wildcat, Bezoar Goat, Marbled polecat)  

MEASURE IMPLEMENTATION 

Project phase:  Construction and operation 

Measure 

description: 

Anti-poaching is already enforced in the area, especially in the Zangezur Biosphere 

Complex by the rangers of the protected area. However, the territory to cover is 

immense, and it seems that poaching pressure on Shenatagh side of the tunnel is 

higher than on Kitsk side. The aim of this action is to reinforce existing anti-poaching 

efforts (inside and outside Zangezur protected area), notably to secure stable prey 

populations for Leopard, which include CH species (Armenian Mouflon, Bezoar goat) in 

addition to Roe deer, wolf, wild boar, etc. To facilitate this task, include the anti-

poaching provisions in the Worker Code of Conduct (see the ESMP and ESAP), 

conduct training on these provisions and ensure the monitoring of the Project workers. 

In addition, expand the use of technologies such as drones to increase efficiency of the 

patrols given the large area to cover and support recruitment and training of the 

rangers. 

Timeline 2023: Consultations with the ZBC, WWF and any other relevant stakeholder to identify 

opportunities for collaboration to support  Anti-poaching effort in the area.  

During construction: Induction training for all workers about anti-poaching provisions in 

the Worker Code of Conduct; Poaching evolution monitoring  

Operation: Diagnostic of poaching once infrastructure is functional and anti-poaching 

efforts strengthening 

Location  Between Shenatagh and Kajaran 

Responsible for 

measure 

implementation:  

Road Department  

Institutional or 

technical 

support:  

Zangezur Biosphere Complex  

WWF 

Others – to be updated later 

Plan to ensure 

measure 

durability:  

Contractor to develop and implement the Worker Code of Conduct and capacity 

building   

Implementation 

constraints and 

other remarks: 

This measure includes potential additional ranger recruitment to support the anti-

poaching effort outside of the protected area in cooperation with ZBC. 

MEASURE MONITORING 

Key Performance 

Indicators (KPI) 

and targets 

• Anti-poaching provisions included in the Worker Code of Conduct and Project 

workers trained 

• Jointly prepared Memorandum of Understanding (between RD with Contractor, 

ZBC and WWF) about anti-poaching cooperation in the area between 
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Shenatagh and Kajaran and the strengthening actions and support the RD will 

provide in the framework of the offsetting strategy for the road project (target= 

Memorandum of Understanding prepared and signed by all the parties) 

• Implementation of the anti-poaching Memorandum of Understanding 

• Evolution of poaching (number of individuals killed of the different species) 

(target= decrease of poaching in general and no poaching of priority species) 

Modalities for 

monitoring the 

effectiveness of 

KPI: 

• Supervision Engineer and Project Implementation Unit 

Monitoring 

frequency: 
• Annually  

Responsible for 

monitoring the 

measure: 

Supervision Engineer (Biodiversity Specialist) 

 

 

 

BAP 3: Contribute to the strengthening and extension of protection and 

management of Zangezur Biosphere Complex around the project area 

SCOPE OF THE MEASURE 

Objective: As an impacting project in the natural landscape of the Zangezur Biosphere Complex 

(ZBC), contribute to the monitoring and data collection of the protected area which is 

charge of the protection of its biodiversity in order to mutualize efforts and contribute to 

their biodiversity data collection. 

Critical habitat/ 

Priority 

Biodiversity 

Feature 

concerned:  

All habitats, flora and fauna species triggering CH or PBF 

MEASURE IMPLEMENTATION 

Project phase:  Project lifespan (construction and operation) 

Measure 

description: 

Set-up and establish a close partnership (maybe through the signing of a Memorandum 

Of Understanding – MOU that will precise the axis of cooperations and engagements 

between the 2 parties) with the ZBC in order to: 

• coordinate biodiversity additional surveys and monitoring together (cf. BMP 6),  

• identify additional threats’ locations (e.g. poaching, cf. BAP 2), 

• identify potential relevant restoration areas for habitats and/or species corridors, 

• capitalize biodiversity data to improve knowledge on the biodiversity of Zangezur 

area. 

 

This measure will bring additionality to the measures already implemented by the 

protected area staff and support them in their management.  

 

Opportunities of Zangezur protected area extension could be discussed as well, where 

deemed relevant, and if support can be provided by the RD regarding PA staff training 

and recruitment for rangers in order to increase law enforcement as induced impacts will 

probably increase poaching. It is indeed expected that more patrols will be needed (and 

at the right time during the day), but the actual work power of the PA will be insufficient to 
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satisfy the new needs considering the remoteness and potentially increased area to 

cover (pers. com. Director of the Zangezur Biosphere Complex SNCO).  

 

Finally, the MOU should precise as well the biodiversity data sharing conditions. For 

example, in that regards the results of the system of video-surveillance network that will 

be implemented at the wildlife crossings on the road in order to monitor their efficiency 

(cf. RD07 and RD10) will be shared with the ZBC. 

 

Finally, establish a governance body to monitor the results of the various long-term 

monitoring activities (e.g. scientific committee) collected in the framework of the project, 

and as most of the priority species to monitor contributed to the designation of the 

Zangezur sanctuary and BC, propose the ZBC to be a key stakeholder of this scientific 

committee. 

Timeline 1st year: Consultations with the ZBC to identify opportunities for collaboration and 

development of an MOU.  

From 2nd year onward: Biodiversity Data sharing with ZBC, coordination of the 

biodiversity monitoring measures, PA staff training, and patrols reinforcement 

(recruitment and funding of several rangers). 

Location  Zangezur Sanctuary and its vicinity 

Responsible for 

measure 

implementation:  

Road Department during construction (with support of the Project Implementation Unit 

Support Consultant) and operation phase  

Institutional or 

technical 

support:  

Zangezur Biosphere Complex (ZBC) 

Plan to ensure 

measure 

durability:  

• Engage the ZBC in the project BOMP design and implementation (e.g. 

consultations, data sharing)  

• Establishment of a scientific committee in charge of following the progress on 

biodiversity monitoring linked with mitigation measures implementation, in which 

the ZBC will have a key role 

• Preparation and signing of a MOU between the RD and the ZBC 

Implementation 

constraints and 

other remarks: 

/ 

MEASURE MONITORING 

Key Performance 

Indicators (KPI) 

and targets 

• Memorandum of Understanding (MOU) establishing the conditions of 

collaboration between the RD and ZBC and presenting the strengthening actions 

and support the RD will provide in the framework of the offsetting strategy for the 

road project (target= MOU prepared and signed by all the parties) 

• Implementation of the MOU (target= Conditions of the MOU fulfilled by both 

parties) 

Modalities for 

monitoring the 

effectiveness of 

KPI: 

• Audit by a third counter-part (a professional NGO) 

• Initial development of the standard methodology 

• Revision of the capacity of the personnel (regarding data collection, analysis, 

and interpretation), if necessary, organisation and delivery of the appropriate 

trainings. 

Monitoring 

frequency: 
• Annually monitoring of the implementation of the MOU 
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Responsible for 

monitoring the 

measure: 

Supervision Engineer during construction phase (Biodiversity specialist) 

 

 

BAP 4: Community, workforce and stakeholder education on good 

environmental practices 

SCOPE OF THE MEASURE 

Objective: • Develop good environmental practices and ensure the sustainability of the 

BAP actions implemented through:  

(a) education and environmental awareness programs for local communities, 

and  

(b) training of staff/workers including all the sub-contractors on biodiversity 

best practices. 

• Reduce traffic speeds in areas of anticipated large mammals crossing  

• Use training, education, and engagement to combat illegal wildlife poaching 

along the road (including in newly/facilitated accessible areas) 

Critical habitat/ 

Priority 

Biodiversity 

Feature 

concerned:  

 

All habitats, flora and fauna species triggering CH or PBF. 

MEASURE IMPLEMENTATION 

Project phase:  Project lifespan (Pre-construction, construction and operation) 

Measure 

description: 

In addition to construction staff awareness on good environmental practices during 

construction work, develop community, staff in charge of the road maintenance and 

stakeholders’ education on good environmental practices through workshops and 

deployment of environmental signage to raise awareness on biodiversity values and 

their monitoring ; anti-hunting and poaching; sustainable uses of natural resources; 

cohabitation with Bears, Wolves and shepherds ; reporting in case of Priority species 

observations ; etc. 

 

In this perspective, develop an environmental awareness raising, and education 

programme for several target groups (e.g., workers on the construction site, schools, 

local communities) addressing different issues regarding biodiversity relevant to their 

use and/or relationship to biodiversity. To develop this programme, work with 

communities to identify an appropriate mechanism for them to participate in 

conservation and restoration activities (cf. BAP 1), such as conservation committees 

etc. in order to ensure the sustainability of the biodiversity conservation actions. 

Some examples but not exhaustive of topics to include in the program: 

Topic Targets 

Biodiversity values in the area 
(presentation of the habitats and key species) 

Workers, Schools, Local 

communities 

Invasive species management on the 

construction sites 

Workers  

Roadkills and road maintenance  Workers 
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Mitigation measures to decrease the 

impacts on wildlife (e.g., reduction of 

speed limit, eco-bridges) 

Workers, Schools, Local 

communities 

Habitat restoration Local communities, Schools 

Human-wildlife conflicts (Depredation, 

crop-raiding, poaching, etc.) 
Workers, Local communities, 

Schools 

It will be important to establish a Biodiversity education referent to coordinate the 

environmental awareness raising, and education program/Biodiversity education 

programme design and its implementation with different relevant local NGOs. 

Moreover, the training program will need to be reviewed and updated regularly (at 

least on annual basis), following adaptive management approach. 

Timeline 1st year: Workshops to design the program and program definition and establishment 

From 2nd year onward: Implementation of the Environmental awareness raising and 

education program, and review and update of the training program as needed 

following adaptive management approach. 

Location  All along the road alignment, but especially in the wildest areas (between Shenatagh 

– Kajaran) 

Responsible for 

measure 

implementation:  

RD with support of the Project Implementation Unit Support Consultant and 

Contractor during construction; and RD during operation phase 

Institutional or 

technical 

support:  

Zangezur Biosphere Complex  

WWF Armenia 

Other relevant local NGOs of environmental education  

Plan to ensure 

measure 

durability:  

Dedicate an internal RD / Project Implementation Unit staff responsible for 

Biodiversity awareness raising and education 

Implementation 

constraints and 

other remarks: 

Integrate local communities and local NGOs from the beginning in order to ensure the 

success of the action 

MEASURE MONITORING 

Key Performance 

Indicators (KPI) 

and targets 

• Workshops with local communities and workers to design the program 

(target= at least 1 workshop with each the first year) 

• Staff responsible of Biodiversity awareness raising and education regarding 

biodiversity values of the area (target= 1 staff from the 1st year) 

• Environmental awareness raising, and education program designed and 

implemented (target= program designed, based on stakeholder consultations 

and workshops, and implemented) 

Modalities for 

monitoring the 

effectiveness of 

KPI: 

• Audit of the environmental awareness raising, and education program by the 

supervision engineer's biodiversity staff during the first year, and then 

following the monitoring frequency below 

Monitoring 

frequency: 
• Annually monitoring of the implementation of the program the subsequent 4 

years, and bi-annually afterwards 

Responsible for 

monitoring the 

measure: 

Supervision Engineer during (pre)construction  
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BAP 5: Experimental translocation of endemic restricted-range plant species 

SCOPE OF THE MEASURE 

Objective: Decrease the impacts of the project on range-restricted plant species through removal 

before construction work start and successful translocation (relocation of plants from the 

area adversely affected by development to a favourable area reserved or protected from 

ongoing impacts) to contribute to the long-term conservation of the species or community.  

Critical habitat/ 

Priority 

Biodiversity 

Feature 

concerned:  

• Restricted-range plant species already identified under the project footprint: 

o Iris lineolata (EN on the Armenian Redbook) 

o Tulipa florenskyi (EN on the Armenian Redbook) 

o And other potential Restricted-range plant species found under the project 

footprint during PCBS, which has not been observed for over several last years 

in the area or where not identified during the baseline survey in the 500m buffer 

(e.g. Sclerochloa woronowii, EN on the Armenian Redbook, etc.).  

MEASURE IMPLEMENTATION 

Project phase:  Project lifespan (pre-construction: removal of the Restricted-range plant 

individuals/communities and translocation to the favourable and protected habitat; 

construction and operation: monitoring of the measure efficiency) 

Measure 

description: 

Investigate the feasibility of translocation for the different restricted-range flora species under 
the project footprint and whenever deemed relevant, develop species selective translocation 
protocols to implement in case such plants stations would be found during the Pre-
Construction Biodiversity Survey (PCBS) under the project footprint, in order to remove them 
and translocate them to favourable areas according to relevant methods in order to maximize 
the success of this experimental measure (e.g. methods for removal, storage, favourable 
locations and conditions for planting, planting process and maintenance, monitoring, etc.).  
 
In addition, monitor the translocation success in order to improve knowledge on this type of 
experimental measures and orientate further actions (see BMP9).  

Timeline 2023-2024: Align the translocation timing and construction work plan; confirm the 

translocation potential for the different restricted-range plant species found under the project 

footprint and develop detailed translocation protocols; 

Just before construction works: PCBS (cf. RD12) and translocation of the species for which it 

was validated / it is possible [NB: Any plant translocation process should pass an 

assessment process and obtain sufficient permit from the Ministry of Environment] 

After translocation: monitoring of the translocation success following the monitoring 

proposed in the translocation and monitoring protocol. 

Location  Existing concentrations of restricted-range plant species in the EAAA 

Responsible for 

measure 

implementation:  

RD with support of the Project Implementation Unit Support consultant, Contractor and 

specialised biodiversity organisations in the region, Ministry of Environment -permitting 

Institutional or 

technical 

support:  

Zangezur Biosphere Complex  

Institute of Botany of NAS RA 

Armenian Botanical Society  

Ministry of Environment RA 

Armenian National Agrarian University 

Biological Department of Yerevan State University, Botanical Cathedra  

Plan to ensure 

measure 

durability:  

• Dedicate an internal RD staff responsible for Biodiversity issues 

• Ensure the quality of translocation protocols and their adjustment to the ecological 

traits of the translocated populations to optimise translocation success (e.g., long-

term impacts to the recipient ecosystem, carrying capacity of translocation sites and 

proposing different translocation/management techniques to facilitate practitioners 

selecting the most effective management actions for the future have been 

considered and integrated). 
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• Articulate with the Invasive Alien Species prevention and control plan (RD10) to 

avoid additional threats to fragile endemic species during translocation process (e.g., 

use of contaminated material or else). 

Implementation 

constraints and 

other remarks: 

It is generally unlikely that a mitigation translocation will compensate, in its own right, for 

impacts generated on that population (hence the experimental character of this measure and 

its extraction from the biodiversity loss and gain calculations). Thus, the translocation 

proposals must be assessed very thoroughly in terms of its effectiveness at making a 

contribution to the long-term conservation of the plant species population or community.  

MEASURE MONITORING 

Key Performance 

Indicators (KPI) 

and targets 

• Confirmation of translocation measures of restricted-range plant species located 

under the project footprint (target= translocation potential confirmed) 

• For the restricted-range plant species located under the project footprint, develop 

and implement the species selective protocols for translocation, including the 

diagnostic of the translocation sites before translocation (target= to be realistic, it 

depends on how many plant species and individuals will be effectively present under 

the project footprint, which will be assessed during PCBS) 

• % translocation success of plant species translocated (target= to be fixed in the 

translocation protocol depending on the species)  

Modalities for 

monitoring the 

effectiveness of 

KPI: 

• Audit of the protocol, studies, and their results (distribution, abundance, 

management actions, etc.) by an experienced botanist in translocation 

Monitoring 

frequency: 
• To be detailed in the BOMP  

Responsible for 

monitoring the 

measure: 

Supervision Engineer  

 

The details and operational aspects of these offset measures will have to be further 
developed in the Biodiversity Offsetting Management Plan (BOMP). 

The NNL/NG for habitats and species will be demonstrated by monitoring biodiversity 
indicators as proposed in the Biodiversity Monitoring section (cf. Section 9). 

 

9. BIODIVERSITY MONITORING  

After implementation of additional surveys on elusive species requiring targeted surveys such 
as the Persian Leopard, Armenian Mouflon, Bezoar Goat, Otter, Lynx and so forth to have a 
robust baseline, ongoing monitoring and evaluation is the key to adaptive management. 
Adaptive management is good practice and necessary to ensure the efficiency of the 
mitigation and offsetting. 

For the PBF and CH, it is proposed to establish long-term joint-monitoring with national and 
local key stakeholders (e.g., WWF, Zangezur Biosphere Complex, Caucasus Nature Fund, 
Hydrometeorology and Monitoring Centre SNCO) of habitats and so-called “umbrella” 
species which will also be good indicators of habitat quality, through camera-trapping: 

• Terrestrial habitats (grasslands, woodlands, rocky areas, steppes, Juniperus endemic 
forests, etc.): Persian Leopard, Armenian Mouflon, Bezoar Goat, Brown Bear, Grey 
Wolf, Eurasian Lynx, Bat species, 

• Aquatic habitats (rivers, wetlands): Eurasian Otter. 
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To:  

i/ Better understand the ecology of these animals and the influence of the project on their 
populations, movements, and behaviour seasonally.  

ii/ Assess the efficacy of the wildlife crossings to evaluate the residual barrier effect of the 
road on wildlife corridors 

iii/ Assess the efficacy of the offsets in association with local communities in achieving 
NNL/NG. 

Thus, the proposed long-term monitoring is for: 

• Armenian Mouflon populations; 

• Bezoar Goat populations; 

• Persian Leopard; 

• Other large terrestrial mammals (Grey Wolf, Brown Bear, Eurasian Lynx, Marbled 
Polecat); 

• Eurasian Otter; 

• Vulture species; 

• Other endangered species in the Redbook of Armenia (e.g. reptiles, butterflies, etc.); 

• Roadkill; 

• Area of priority habitats listed in the Annex I of the Habitat directive (Sub-Pannonic 
steppic grasslands and Subcontinental peri-Pannonic scrub) rehabilitated or restored; 

• Area of other habitats listed in the Resolution 6 of the Bern Convention; 

• Restricted-range plant species; 

• Habitats in the 250m buffer around the road alignment to fine-tune 1/the degradation 
factor used in the impact assessment and 2/better understand habitat resilience and 
recovery rate in Armenia. 

Two categories will be applied: 1/Monitoring of mitigation measures 2/Species’ additional 
surveys and monitoring, as given in the below table.  

Table 11. List of the Monitoring of Mitigation Measures  

Code Detail Key Performance 
Indicator 

Responsible Indicative cost 

Monitoring during construction 

BMP1 Monitoring of water quality and 
Suspended Sediment 
downstream of construction 
sites  

Monitor water quality and 
suspended sediments 
downstream of construction 
sites (0-500m unless there is a 
tributary downstream before 
500m) and the functioning of 
sediment traps every month 
and after heavy rain episodes   

• Water quality  

• Turbidity 

Road Department via 

the Contractor 

 

Supervising engineer to 

supervise 

implementation of this 

activity    

 

No additional 

cost as it is the 

job of the 

biodiversity 

expert of the 

construction 

contractor to 

implement.  

 

 

BMP2 Monitoring of Flora Alien 
Invasive Species proliferation 

Ensure that 1/sub-contractors 
implement Invasive Alien 
Species Prevention and Control 

• Presence of an IAS 

prevention and control 

plan  

• Outbreak of invasive 

species 

Preparation of the 

Invasive Alien Species 

Prevention and Control 

Plan (cf. RD10): sub-

contractors 

No additional 

cost as it is the 

job of the 

biodiversity 

expert of the 
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Code Detail Key Performance 
Indicator 

Responsible Indicative cost 

Plan 2/there is no spread of any 
AIS (e.g., Ailanthus altissima, 
Acer negundo or Robinia 
pseudoacacia) over the road 
alignment due to construction 
works. If any AIS are identified, 
the biodiversity coordinator is to 
map the occurrence and define 
and implement a control plan. 

• Ha of invasive species 

along the road 

 

Control of the AIS 

spread: Road 

Department via the 

Contractor 

 

Supervising engineer to 

supervise 

implementation of this 

activity    

construction 

contractor. 

 

 

Monitoring during operation   

BMP3 

Monitoring of wildlife crossing 
efficiency 

Set-up 2 camera-traps – 1 at 
each side – of each wildlife 
crossing to continually monitor 
through the year, regular data 
collection (videos and images 
download every 3 months) and 
analysis in order to implement 
corrective and adaptive 
measures as needed (NB: 9 
cameras are available at the 
RD).  

• Number of camera-

traps and functionality 

• Annual report 

presenting data 

collected, monitoring 

results and associated 

management 

interventions 

• Number of species 

and individuals utilising 

the crossings  

 Road Department  

 

 

To be done by 

RD’s expert of 

camera 

trapping and 

mammals 

 

50 000 USD 

for the set-up 

and 50 000 

USD/year for 

data collection 

every 3 months 

and yearly 

analysis and 

reporting. 

BMP4 Monitoring of habitat restoration 
success 

To assess restoration success 
in the framework of restoration 
actions (RE01, RE02, RE03) 
and offsets (BAP1), monitor the 
area of each CH and PBF 
restored and % restoration 
success. Every year for the first 
3 years, then at 5 years and 
every 5 years 

• Area (ha) of each 

habitat to restore 

• %age of restoration 

success  

 Road Department To quote in the 

BOMP 

BMP5 Monitoring of roadkill 

Monitor and record roadkills of 
PBF and CH species, especially 
large mammals, bats, reptiles 
and birds through collision and 
carcass data collection in the 
framework of regular road 
maintenance. 

Implement a collision reporting 
system, precising the procedure 
to follow in case of collision.  

In case of collision, go to the 
site and collect data as soon as 
it is reported:  

1/georeference the observation 
with a Global Positioning 
System,  

2/take pictures of the animal on 
all the sides, front, back and top 
and eventual specific criteria 
that could help for identification  

• Number of roadkills 

(/year and /species) 

Road Department No additional 

Cost. Can be 

done during 

regular 

maintenance of 

the road 
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Code Detail Key Performance 
Indicator 

Responsible Indicative cost 

3/identify the species if possible 
and  

4/remove the carcasses to limit 
additional collision risk with 
scavenger birds (such as 
Egyptian vultures or Bearded 
vultures) that would land on the 
road and dispose it at a feeding 
station (that will have to be 
located in a key area far away 
from the road, to attract 
scavengers away from the 
road). 

5/Analysis of the results and 
implementation of adaptive 
management in case of areas 
identified with higher roadkill 
(add fencing if not already in 
place, or other dispositive 
adapted to the more impacted 
species) 

 

Table 12. List of the Proposed Species’ Monitoring to Better Understand the Use of 
the Valleys by Fauna during the Construction and Operation Phase of the Road 

Code Detail 
Key Performance Indicator Responsible 

& partner 
Indicative 

cost 

Species monitoring  At least 
780 000 
USD 

BMP6 As part of the regular monitoring 
during construction and 
operational phases, undertake 
monitoring to improve 
understanding of species 
composition, density, and 
habitat use of large mammals  
Monitor Bezoar Goat, Armenian 
Mouflon, Persian Leopard, 
Brown Bear, Grey Wolf, 
Eurasian Lynx, Wildcat, Marbled 
polecat between Shenatagh and 
Kajaran, on mountain ridges in 
the vicinity of the road, and 
Eurasian Otter close to the 
Shamb and Geghavank 
Reservoir. 
To implement during the 
construction phase and 3 years 
following the start of operation. 

• Monitoring protocols for each 

targeted species  

• Studies for each species 

coinciding with their active 

periods  

• Management of biodiversity 

risks related to the project 

• # of individuals observed by 

species and if possible 

population size estimates 

• Annual report presenting 

progress on actions and 

monitoring results and analysis  

 

Road 
Department 
Mammals’ 
expert 
Herpetologist 
expert 

50 000 - 
60 000 
USD/year 
 
During at 
least 9 years 
(6 years 
during 
construction 
and 3 during 
operations) 
 

BMP7 Implement monitoring on bats 
outside of the AoI in the EAAA 
and protect potential bat 
roosting sites found in the EAAA 

• Detection of roosting sites in 

EAAA 

• Annual report presenting 

progress on actions and 

monitoring results and analysis  

• Number of bat species 

Road 
Department 
Chiropterologist 

50 000 USD  

BMP8 Implement monitoring on 
butterflies  

• Survey protocols for butterflies 

in the framework of PCBS  

• Fieldwork 

Road 
Department 
Entomologist or 
Lepidoptera 
expert 

50 000 USD 
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Code Detail 
Key Performance Indicator Responsible 

& partner 
Indicative 

cost 

• Annual report presenting 

progress on actions and 

monitoring results and analysis  

• Number of butterflies species 

listed in the red book  

BMP9 Implement monitoring over the 
translocated restricted-range 
plant species 

• % translocation success of 

translocated plant species 

Road 
Department 
Bonatist 

15 000 USD 
/ year during 
6 years 
(depends on 
the number 
of plants 
translocated)  

BMP10 Implement monitoring for 
threatened reptile species on the 
IUCN Red list and/or on the 
Armenian Redbook   
 

• Monitoring protocols for 

reptiles during 1/construction 

and 2/operations  

• Fieldwork implemented 

• # of individuals observed by 

species and if possible 

population size estimates 

• Annual report presenting 

progress on actions and 

monitoring results and analysis  

 

Road 
Department 
Herpetologist 
expert 

50 000 USD 

 

10. SUMMARY OF ESTIMATED COSTS 

A summary of the indicative estimated costs to implement the BAP are provided below 

Table 13. Indicative Estimation of the Costs Required for the Implementation of the 
BAP Actions28 

Code Detail Indicative cost 

Offsetting measure To be detailed in BOMP 

BAP 1 Community based critical habitats restoration and 
conservation targeting degraded habitats 

Habitat restoration budget will be 

detailed in the BOMP based on the field 

identification of favourable areas 

Biodiversity Net Positive measures Ca.750 000 – 850 000 USD for 5 years  

BAP 2 Reinforce anti-poaching efforts in the area between 
Shenatagh and Kajaran 

 
50 000 USD for the staff capacity 
building 
 
70 000 USD/year for the staff 

recruitment for 5 years 

BAP 3 Contribute to strengthening protection and management 
of Zangezur Biosphere Complex around the project area 
(on Shenatagh side too) 

BAP 4 Community, workforce and stakeholder education on 
good environmental practices 

50 000 USD 

BAP 5 Experimental translocation of endemic restricted-range 
plant species 

200 000 – 300 000 USD 

 
 

 

28 Disclaimer: costs provided are indicative and they will need to be detailed by contractors and Biodiversity 
consultants once Terms of reference will be released 
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Code Detail Indicative cost 

Monitoring of mitigation measures during construction Integrated in the biodiversity 

supervising engineer missions and 

wage 

BMP1 Monitoring of water quality and Suspended Sediment 
downstream of construction sites  

Integrated in the biodiversity 

supervising missions and wage 

BMP2 Monitoring of Flora Alien Invasive Species proliferation Integrated in the Contractor’s 

biodiversity missions and wage 

Monitoring of mitigation measures during operation At least 100 000 USD 

BMP3 Monitoring wildlife crossing use 50 000 USD for the set-up and 50 000 

USD/year for the treatment and 

analysis of the medias collected 

(videos/pictures) 

BMP4 Monitoring of habitat restoration success To detail in the BOMP 

BMP5 Monitoring of roadkill Included in the road maintenance.  

Species monitoring in the EAAA At least   780 000 USD 

BMP6 Improve understanding of species composition, density 
and habitat use by large mammals  

At least 450 000 USD – 540 000 USD 

(50 000 – 60 000 USD/year over 9 

years) 

BMP7 Implement additional survey on bats in the area and 
protect bat roosting sites 

50 000 USD 

BMP8 Implement additional survey on butterflies  50 000 USD 

BMP9 Implement monitoring over the translocated restricted-
range plant species 

At least 90 000 USD 

(15 000 USD/year over 6 years) 

BMP10 Implement monitoring for endangered reptile species 50 000 USD 

 

11. STAKEHOLDER ENGAGEMENT AND INPUT 

This BAP is based on information from several stakeholder consultations and data collection 
activities completed during: 

• The 2016-2018 Project feasibility study and preliminary design stages accompanied 
by the related national EIA process;  

• ESIA inception consultations in 2021 including interviews and/or consultations with 35 
key informants at the regional, municipal (community) and local levels; 

• ESIA scoping disclosure in April-May 2022 accompanied by one biodiversity-focused 
consultation meeting and six public hearings; and 

• ESIA socio-economic field studies in May – June 2022 that included in-depth 
interviews with key informants, focus groups and consultations with around 180 target 
persons. Questionnaires for all target groups, including affected villagers, farmers, 
and local authorities incorporated questions related to biodiversity and ecosystem 
services.  

In addition, this version of the BAP considered the feedback from the ESIA public disclosure, 
including written suggestions and verbal comments received during the dedicated biodiversity 
consultation meeting held on 26 October 2023 in Yerevan and other meetings. Biodiversity-
related comments and suggestions received from the stakeholders, as well as responses to 
them, are documented in detail in the stand-alone ESIA Disclosure and Consultation Report. 

A dedicated Register of Stakeholder Engagement on Biodiversity Themes is maintained by 
the Project ESIA Consultant. 
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Stakeholder organizations and bodies consulted and whose views and knowledge informed 
this BAP include: 

• "Zangezur Biosphere Complex" SNCO, under the Ministry of Environment, which is in 
charge of Zangezur State Sanctuary and other six SPAs. The list of proposed 
measures by the Director of the Zangezur Biosphere Complex SNCO have been 
discussed between the experts of the project team and taken into account in the ESIA 
and the BAP; 

• Ministry of Environment specifically via its Specially Protected Areas and Biodiversity 
Policy Department, the Forest Committee and its “Hayantar” (ArmForest) SNCO with 
Sisian Forestry and Kapan Forestry branches, and "Environmental Impact Expertise 
Center" SNCO; 

• WWF Armenia; 

• Eco-coalition Armenia NGO; 

• BirdLinks Armenia NGO; 

• Specialists of the RD, EBRD, ADB and EIB; 

• Syunik Regional Administration,  

• Kajaran and Sisian Community Administrations, 

• Heads of rural administrative units in the Project area and local residents. 

Stakeholder engagement continues about biodiversity matters with representatives of the 
Zangezur Biosphere Complex, Kapan and Sisian Forestries, WWF Armenia and local 
authorities of the Project-affected settlements. Additional details about engagement regarding 
impacts on protected areas and candidate Emerald Sites are provided in the Project’s 
Appropriate Assessment. 

Informal consultations that have occurred at institutions with which the Project’s five national 
biodiversity experts are affiliated have also contributed to the BAP, CHA, AA and ESIA 
(including the Institute of Botany of the National Academy of Sciences of Armenia, Faculty of 
Biology at Yerevan State University, and others). 

The upcoming ESIA consultations and disclosure activities are detailed in the Project’s 
Stakeholder Engagement Plan. Requirements and recommendations of the aforementioned 
biodiversity stakeholders have been considered when developing this document.  

  



Sisian-Kajaran Road Project: Biodiversity Action Plan Ref.No.46.004 

 

53 

 LITERATURE 

Aghababyan K., Khanamirian G., Khachatryan A., Grigoryan V., Tamazyan T., Baloyan S. 
(2022) Revision of Important Bird and Biodiversity Areas of Armenia. International Journal of 
Zoology and Animal Biology. 5(1): 1-27. DOI: 10.23880/izab-16000348 

Arakelyan, M., & PARHAM, J.F. (2009) The Geographic Distribution of Turtles in Armenia 
and the Nagorno-Karabakh Republic (Artsakh). 

BCT (2020) Core Sustenance Zones and habitats of importance for designing Biodiversity 
Net Gain for bats. Bat Conservation Trust, London 

EBRD. 2020. Guidance Note 6: Biodiversity Conservation and Sustainable Management of 
Living Natural Resources (v. January 1, 2020). Sept 10, 2020 

Urs Breitenmoser, Christine Breitenmoser-Würsten, Nugzar Zazanashvili & Aurel Heidelberg 
(2014) INTERNATIONAL EXPERTS WORKSHOP “CONSERVATION OF THE LEOPARD 
IN THE CAUCASUS”. 9-10 October 2014, Tbilisi, Georgia. Workshop Report. 

Key Biodiversity Areas Partnership (2022) Key Biodiversity Areas factsheet: Meghri. 
Extracted from the World Database of Key Biodiversity Areas. Developed by the Key 
Biodiversity Areas Partnership: BirdLife International, IUCN, American Bird Conservancy, 
Amphibian Survival Alliance, Conservation International, Critical Ecosystem Partnership 
Fund, Global Environment Facility, Global Wildlife Conservation, NatureServe, Rainforest 
Trust, Royal Society for the Protection of Birds, World Wildlife Fund and Wildlife Conservation 
Society. 

KHOROZYAN, I.G., MALKHASYAN, A.G. and ABRAMOV, A.V. (2008) Presence–absence 
surveys of prey and their use in predicting Leopard (Panthera pardus) densities: a case study 
from Armenia. Integrative Zoology 2008; 3: 322–332 

Igor G. Khorozyan 1, Pavel I. Weinberg 2 and Alexander G. Malkhasyan (2022). Conservation 
Strategy for Armenian Mouflon (Ovis [orientalis] gmelini Blyth) and Bezoar Goat (Capra 
aegagrus Erxleben) in Armenia 

Fayvush et al (2016) The Emerald Network in the Republic of Armenia 

Loy A., Kranz, A., Roos, A., Savage M. & Duplaix, N (2020) Red list assessment of the 
Eurasian Otter 

Michel, S. & Ghoddousi, A. (2020) Ovis gmelini. The IUCN Red List of Threatened Species. 
2020:e.T54940218A22147055.  

Millennium Ecosystem Assessment, 2005. Ecosystems and Human Wellbeing: Synthesis. 
Island Press.Washington, DC, p. 137. 

Stein, A.B. et al. 2020. Panthera pardus (amended version of 2019 assessment). The IUCN 
Red List of Threatened Species 2020: e.T15954A163991139 

Tuniyev, B., Nilson, G., Agasyan, A., Orlov, N.L. & Tuniyev, S. 2009. Vipera eriwanensis. 
The IUCN Red List of Threatened Species 2009: e.T164679A114547682 

Weinberg et al, 2019. Status of the bezoar (wild) goat Capra aegagrus Erxleben and Asiatic 
mouflon Ovis orientalis gmelini Blyth 1841 (Mammalia: Cetartiodactyla) – the main prey 
species of the leopard Panthera pardus – in Nakhchivan (Azerbaijan) 

World Research Institute (2012) Weaving Ecosystem Services into impact assessment.    

https://www.researchgate.net/profile/Marine-Arakelyan/publication/232661894_The_Geographic_Distribution_of_Turtles_in_Armenia_and_the_Nagorno-Karabakh_Republic_Artsakh/links/5472d4330cf216f8cfae8ba8/The-Geographic-Distribution-of-Turtles-in-Armenia-and-the-Nagorno-Karabakh-Republic-Artsakh.pdf?_sg%5B0%5D=nS4dTEQaTwuudnF1e23vWo4dTHJxFSFjG6CXiwkKRxS1et6niNwhlwn4G_wEzv-RiLMLKB58eHqG4w5_jVqd4g.6MFjDWEy4GPky4k5tmsaZBg7MRshvPt1Ys0guqwxCJCUEOy2kOQ94U0Z8ERnAYwPHrjCCZawf2Gc0tAIKK1HvA&_sg%5B1%5D=1EyZCCzSaI--0-lev6EnVVno-eJTm1aravtXMMoEO0L-jAVuHARnq0b3WotiB69z4atdaSSJ82WaR0XPLwNABg97q9M2rXCtUHPw8r4a9L2C.6MFjDWEy4GPky4k5tmsaZBg7MRshvPt1Ys0guqwxCJCUEOy2kOQ94U0Z8ERnAYwPHrjCCZawf2Gc0tAIKK1HvA&_iepl=
https://www.researchgate.net/profile/Marine-Arakelyan/publication/232661894_The_Geographic_Distribution_of_Turtles_in_Armenia_and_the_Nagorno-Karabakh_Republic_Artsakh/links/5472d4330cf216f8cfae8ba8/The-Geographic-Distribution-of-Turtles-in-Armenia-and-the-Nagorno-Karabakh-Republic-Artsakh.pdf?_sg%5B0%5D=nS4dTEQaTwuudnF1e23vWo4dTHJxFSFjG6CXiwkKRxS1et6niNwhlwn4G_wEzv-RiLMLKB58eHqG4w5_jVqd4g.6MFjDWEy4GPky4k5tmsaZBg7MRshvPt1Ys0guqwxCJCUEOy2kOQ94U0Z8ERnAYwPHrjCCZawf2Gc0tAIKK1HvA&_sg%5B1%5D=1EyZCCzSaI--0-lev6EnVVno-eJTm1aravtXMMoEO0L-jAVuHARnq0b3WotiB69z4atdaSSJ82WaR0XPLwNABg97q9M2rXCtUHPw8r4a9L2C.6MFjDWEy4GPky4k5tmsaZBg7MRshvPt1Ys0guqwxCJCUEOy2kOQ94U0Z8ERnAYwPHrjCCZawf2Gc0tAIKK1HvA&_iepl=
https://cdn.bats.org.uk/uploads/pdf/Bat-Species-Core-Sustenance-Zones-and-Habitats-for-Biodiversity-Net-Gain.pdf?v=1596874016&_gl=1*hacd2q*_ga*MTI1Nzg4NjkxMC4xNjg3MDc3ODgy*_ga_G28378TB9V*MTY4NzA3Nzg4MS4xLjAuMTY4NzA3Nzg4MS4wLjAuMA..
https://cdn.bats.org.uk/uploads/pdf/Bat-Species-Core-Sustenance-Zones-and-Habitats-for-Biodiversity-Net-Gain.pdf?v=1596874016&_gl=1*hacd2q*_ga*MTI1Nzg4NjkxMC4xNjg3MDc3ODgy*_ga_G28378TB9V*MTY4NzA3Nzg4MS4xLjAuMTY4NzA3Nzg4MS4wLjAuMA..
https://www.researchgate.net/profile/Ehsan-Moqanaki/publication/274256377_Conservation_of_the_leopard_in_the_Caucasus_Iran_chapter/links/551a6d630cf244e9a4586ea7/Conservation-of-the-leopard-in-the-Caucasus-Iran-chapter.pdf?_sg%5B0%5D=Sg7t6tmFCNUWQk8MKtEC-vd9HrDI5RC8T30MrPaUGWtav-vCezOXsBO1kuNkGcmdM0OjgpbI5I3J6ivGYpfVvA.qQXxU1Rc78EUgGXd8OgEsxmu8L4IyNh30rNrqGOW6O04gkohAPdi1y68OwxrKD1Rz7-2togcfnRVkYX4wQ89mA&_sg%5B1%5D=bAdx225B-vZlXg1zhKY2IZh8uEMG-CcvJggKRbDH21asSnTBAFG3U7wgCyE39SuKISunBjIfkb8l_BzyPp7CBkd4EaFFyCObOs0oLTMcjk9Q.qQXxU1Rc78EUgGXd8OgEsxmu8L4IyNh30rNrqGOW6O04gkohAPdi1y68OwxrKD1Rz7-2togcfnRVkYX4wQ89mA&_iepl=
https://www.researchgate.net/profile/Ehsan-Moqanaki/publication/274256377_Conservation_of_the_leopard_in_the_Caucasus_Iran_chapter/links/551a6d630cf244e9a4586ea7/Conservation-of-the-leopard-in-the-Caucasus-Iran-chapter.pdf?_sg%5B0%5D=Sg7t6tmFCNUWQk8MKtEC-vd9HrDI5RC8T30MrPaUGWtav-vCezOXsBO1kuNkGcmdM0OjgpbI5I3J6ivGYpfVvA.qQXxU1Rc78EUgGXd8OgEsxmu8L4IyNh30rNrqGOW6O04gkohAPdi1y68OwxrKD1Rz7-2togcfnRVkYX4wQ89mA&_sg%5B1%5D=bAdx225B-vZlXg1zhKY2IZh8uEMG-CcvJggKRbDH21asSnTBAFG3U7wgCyE39SuKISunBjIfkb8l_BzyPp7CBkd4EaFFyCObOs0oLTMcjk9Q.qQXxU1Rc78EUgGXd8OgEsxmu8L4IyNh30rNrqGOW6O04gkohAPdi1y68OwxrKD1Rz7-2togcfnRVkYX4wQ89mA&_iepl=
https://www.researchgate.net/profile/Ehsan-Moqanaki/publication/274256377_Conservation_of_the_leopard_in_the_Caucasus_Iran_chapter/links/551a6d630cf244e9a4586ea7/Conservation-of-the-leopard-in-the-Caucasus-Iran-chapter.pdf?_sg%5B0%5D=Sg7t6tmFCNUWQk8MKtEC-vd9HrDI5RC8T30MrPaUGWtav-vCezOXsBO1kuNkGcmdM0OjgpbI5I3J6ivGYpfVvA.qQXxU1Rc78EUgGXd8OgEsxmu8L4IyNh30rNrqGOW6O04gkohAPdi1y68OwxrKD1Rz7-2togcfnRVkYX4wQ89mA&_sg%5B1%5D=bAdx225B-vZlXg1zhKY2IZh8uEMG-CcvJggKRbDH21asSnTBAFG3U7wgCyE39SuKISunBjIfkb8l_BzyPp7CBkd4EaFFyCObOs0oLTMcjk9Q.qQXxU1Rc78EUgGXd8OgEsxmu8L4IyNh30rNrqGOW6O04gkohAPdi1y68OwxrKD1Rz7-2togcfnRVkYX4wQ89mA&_iepl=
https://www.keybiodiversityareas.org/site/factsheet/19761
https://www.keybiodiversityareas.org/site/factsheet/19761
https://www.keybiodiversityareas.org/site/factsheet/19761
https://www.keybiodiversityareas.org/site/factsheet/19761
https://www.keybiodiversityareas.org/site/factsheet/19761
https://www.keybiodiversityareas.org/site/factsheet/19761
https://www.keybiodiversityareas.org/site/factsheet/19761
https://d1wqtxts1xzle7.cloudfront.net/7108004/leopardandprey-libre.pdf?1390849979=&response-content-disposition=attachment%3B+filename%3DPresence_absence_surveys_of_prey_and_the.pdf&Expires=1657547226&Signature=ZZR9xN4eDi9Lo7Col8FwJfzYoCO86Dbvn6Cr4A1NAOcX5qOV4v6wxAP0dUyGXLehbURzGSv4yQN7tjkh5Ovuio3WtgVK5zzf~D9VY~BXnO9PFQGWSV5CZslEjCFIuCZVmWSj6j~yiSc9Lszu2wHijvAYMIHDPEJW3zJTIIQVgS~LnM7Gswn3DiVRHOmjequz8doLadE1MHbO8G6Evgaiq1~5FKJDra-7PlgyvIW-0DO50ewFz2NP2~VS2uKe2VkN9ed9HK8xPwTbHn5kOLWEFN08RvhXslCz0ALMAQVU0ancsJYoNAUowufZ6AANoFgflKdRB5Y9eONtoJsWe2ZWyg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/7108004/leopardandprey-libre.pdf?1390849979=&response-content-disposition=attachment%3B+filename%3DPresence_absence_surveys_of_prey_and_the.pdf&Expires=1657547226&Signature=ZZR9xN4eDi9Lo7Col8FwJfzYoCO86Dbvn6Cr4A1NAOcX5qOV4v6wxAP0dUyGXLehbURzGSv4yQN7tjkh5Ovuio3WtgVK5zzf~D9VY~BXnO9PFQGWSV5CZslEjCFIuCZVmWSj6j~yiSc9Lszu2wHijvAYMIHDPEJW3zJTIIQVgS~LnM7Gswn3DiVRHOmjequz8doLadE1MHbO8G6Evgaiq1~5FKJDra-7PlgyvIW-0DO50ewFz2NP2~VS2uKe2VkN9ed9HK8xPwTbHn5kOLWEFN08RvhXslCz0ALMAQVU0ancsJYoNAUowufZ6AANoFgflKdRB5Y9eONtoJsWe2ZWyg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/7108004/leopardandprey-libre.pdf?1390849979=&response-content-disposition=attachment%3B+filename%3DPresence_absence_surveys_of_prey_and_the.pdf&Expires=1657547226&Signature=ZZR9xN4eDi9Lo7Col8FwJfzYoCO86Dbvn6Cr4A1NAOcX5qOV4v6wxAP0dUyGXLehbURzGSv4yQN7tjkh5Ovuio3WtgVK5zzf~D9VY~BXnO9PFQGWSV5CZslEjCFIuCZVmWSj6j~yiSc9Lszu2wHijvAYMIHDPEJW3zJTIIQVgS~LnM7Gswn3DiVRHOmjequz8doLadE1MHbO8G6Evgaiq1~5FKJDra-7PlgyvIW-0DO50ewFz2NP2~VS2uKe2VkN9ed9HK8xPwTbHn5kOLWEFN08RvhXslCz0ALMAQVU0ancsJYoNAUowufZ6AANoFgflKdRB5Y9eONtoJsWe2ZWyg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://d1wqtxts1xzle7.cloudfront.net/7108004/leopardandprey-libre.pdf?1390849979=&response-content-disposition=attachment%3B+filename%3DPresence_absence_surveys_of_prey_and_the.pdf&Expires=1657547226&Signature=ZZR9xN4eDi9Lo7Col8FwJfzYoCO86Dbvn6Cr4A1NAOcX5qOV4v6wxAP0dUyGXLehbURzGSv4yQN7tjkh5Ovuio3WtgVK5zzf~D9VY~BXnO9PFQGWSV5CZslEjCFIuCZVmWSj6j~yiSc9Lszu2wHijvAYMIHDPEJW3zJTIIQVgS~LnM7Gswn3DiVRHOmjequz8doLadE1MHbO8G6Evgaiq1~5FKJDra-7PlgyvIW-0DO50ewFz2NP2~VS2uKe2VkN9ed9HK8xPwTbHn5kOLWEFN08RvhXslCz0ALMAQVU0ancsJYoNAUowufZ6AANoFgflKdRB5Y9eONtoJsWe2ZWyg__&Key-Pair-Id=APKAJLOHF5GGSLRBV4ZA
https://www.researchgate.net/profile/George-Fayvush/publication/313917908_The_Emerald_Network_in_the_Republic_of_Armenia/links/58afdc74aca2725b541138b1/The-Emerald-Network-in-the-Republic-of-Armenia.pdf?_sg%5B0%5D=FaqrxC_Hx8UhNrM0XdfiuE1wb2Bu44YrxA640IdZDnN8KGZwfLgam_1PlCZD7iwNit8FYhMbIVkn39eo_SVQkw.jrmqJw6NtbNzHREkqP8nvm49tyT74ErI3TAKcbAWp5RHcd0POA-5srQySwprbJ03WpbQ1cdbqDJeoxT033Lm9w&_sg%5B1%5D=_B8BQwiLHVvDjG2nWfTt6r7vs-kCkYbXUKPdHyNfceIQ2RqnsCx6m9EH1deyumC_PCTquR6FlhlUTjrKzz0t6JK0zJD3z_MU9B52MFTRJdJ5.jrmqJw6NtbNzHREkqP8nvm49tyT74ErI3TAKcbAWp5RHcd0POA-5srQySwprbJ03WpbQ1cdbqDJeoxT033Lm9w&_iepl=
https://www.iucnredlist.org/species/54940218/22147055
https://www.iucnredlist.org/species/54940218/22147055
https://biotope34-my.sharepoint.com/personal/alambrechts_biotope_fr/Documents/SIDI/CONTRATS/2021/2021_Sisian%20road_Armenia/Redac/Biotope_Guidance/Millennium%20Ecosystem%20Assessment,%202005.%20Ecosystems%20and%20Human%20Wellbeing:%20Synthesis.%20Island%20Press.Washington,%20DC,%20p.%20137.
https://biotope34-my.sharepoint.com/personal/alambrechts_biotope_fr/Documents/SIDI/CONTRATS/2021/2021_Sisian%20road_Armenia/Redac/Biotope_Guidance/Millennium%20Ecosystem%20Assessment,%202005.%20Ecosystems%20and%20Human%20Wellbeing:%20Synthesis.%20Island%20Press.Washington,%20DC,%20p.%20137.
https://www.iucnredlist.org/species/pdf/163991139
https://www.iucnredlist.org/species/pdf/163991139
https://www.researchgate.net/publication/359747148_Status_of_the_bezoar_wild_goat_Capra_aegagrus_Erxleben_and_Asiatic_mouflon_Ovis_orientalis_gmelini_Blyth_1841_Mammalia_Cetartiodactyla_-_the_main_prey_species_of_the_leopard_Panthera_pardus_-_in_Nakhc
https://www.researchgate.net/publication/359747148_Status_of_the_bezoar_wild_goat_Capra_aegagrus_Erxleben_and_Asiatic_mouflon_Ovis_orientalis_gmelini_Blyth_1841_Mammalia_Cetartiodactyla_-_the_main_prey_species_of_the_leopard_Panthera_pardus_-_in_Nakhc
https://www.researchgate.net/publication/359747148_Status_of_the_bezoar_wild_goat_Capra_aegagrus_Erxleben_and_Asiatic_mouflon_Ovis_orientalis_gmelini_Blyth_1841_Mammalia_Cetartiodactyla_-_the_main_prey_species_of_the_leopard_Panthera_pardus_-_in_Nakhc
https://www.wri.org/research/weaving-ecosystem-services-impact-assessment


Sisian-Kajaran Road Project: Biodiversity Action Plan Ref.No.46.004 

 

54 

 ANNEX 1. BIODIVERSITY SPECIALISTS INVOLVED  

The field work and preparation of the background biodiversity report (Annex 1 to the ESIA 
Volume 2. Biodiversity) have been undertaken by the following team of specialists: 

• Ornithology and lepidopterology surveys (as well as the overall coordination of 
biodiversity field work and findings reporting): Karen Aghababyan, PhD in Zoology, 
over 100 publications on ornithology and lepidopterology. 

• Mammals survey: Astghik Ghazaryan, PhD in Zoology, over 30 publications on 
mammalogy; 

• Ichthyologic and batrachologic surveys: Samvel Pipoyan, Doctor of Science, 
Professor, over 180 publications on ichthyology and batrachology; 

• Botanic and palaeobotanic surveys: Ivan Gabrielyan, Dr of Biology, over 150 
publications on botany and palaeobotany; 

• Herpetologic surveys: Levon Aghasyan, PhD in Zoology, 24 scientific publications.  

The ESIA, CHA, AA and BAP have been prepared by Biotope International Department team: 
Rénald Boulnois (Director of Study, specialist of international standards on conservation of 
biodiversity and sustainable management of living natural resources – PS6, PR6, ESS4, etc.), 
Xavier Rufray (Director of Study, birds and mammals specialist), Aurore Malapert (Project 
manager, specialist in Biodiversity conservation). 
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 ANNEX 2. EUNIS MAPPING  
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 ANNEX 3. HABITATS LISTED IN THE ANNEX I OF THE EU HABITAT DIRECTIVE MAPPING 
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 ANNEX 4. MAP OF THE PRIORITY BIODIVERSITY FEATURES TRIGGERING CRITERIA 
12.I.A (EBRD, PR6) AND CRITICAL HABITATS AND CRITERIA 1.A (EIB, ESS 4) 
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 ANNEX 5. SUMMARY OF THE PROPOSED BAP ACTIONS  

Code Name  Target feature Potential location Estimated budget29 

Offsetting actions To be detailed in 
BOMP 

BAP 1 Community-based 
critical habitats 
restoration and 
conservation 
targeting 
degraded habitats  

6240*: Sub-Pannonic steppic 
grasslands 
 
40A0*: Subcontinental peri-
Pannonic scrub 

Conservation and active 
restoration on 
degraded/overgrazed 
patches in the vicinity of 
the Zangezur Sanctuary 
and other areas of the 
EAAA where the habitats 
are present. 

Habitat restoration 
budget will be detailed 
in the BOMP based on 
the field identification 
of favourable areas 

3240 Alpine rivers and 
their ligneous vegetation with 
Salix elaeagnos 
 
6190 Rupicolous 
pannonic grasslands (Stipo-
Festucetalia pallentis) 
  
62A0 Eastern sub-
mediteranean dry grasslands 
(Scorzoneratalia villosae) 
  
6170 Alpine and 
subalpine calcareous 
grasslands 
  
9160 Sub-Atlantic and 
medio-European oak or oak-
hornbeam forests of the 
Carpinion betuli 
  
9170 Galio-Carpinetum 
oak-hornbeam forests 
  
92A0 Salix alba and 
Populus alba galleries 
  
5210 Arborescent 
matorral with Juniperus spp. 
  
8210 Calcareous rocky 
slopes with chasmophytic 
vegetation 

Restoration of each of 
the habitats in relevant 
locations in the EAAA 
 

Habitat restoration 
budget will be detailed 
in the BOMP based on 
the field identification 
of favourable areas 

Biodiversity Net Positive measures which will lead to Net-Gain 750 000 – 850 000 
USD for 5 years  

BAP 2 Reinforce anti-
poaching efforts in 
the area between 
Shenatagh and 
Kajaran 

Large mammals  Area between 
Shenatagh and Kajaran 
(and specifically on 
Shenatagh side where 
poaching seems to be 
already very developed) 

 
50 000 USD for the 
staff capacity building 
 
70 000 USD /year for 
the staff recruitment 
for 5 years BAP 3 Contribute to the 

strengthening of 
protection and 
management of 
Zangezur 
Biosphere 
Complex around 
the project area 

All PBF and CH habitats, 
flora and fauna species  

Zangezur Biosphere 
Complex 

 
 

 

29 These budgets are rough and indicative and should be adjusted in the framework of the BOMP. 
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Code Name  Target feature Potential location Estimated budget29 

(on Shenatagh 
side too) 

BAP 4 Community, 
workforce and 
stakeholder 
education on good 
environmental 
practice 

All habitats, flora and fauna 
species 

All along the road 
alignment, but especially 
in the wildest area 
(between Shenatagh – 
Kajaran) 

50 000 USD  

BAP 5 Experimental 
translocation of 
endemic 
restricted-range 
plant species 

Flora species triggering CH In relevant habitats in the 
EAAA, remote enough to 
be protected – to define 
precisely in the protocol 

200 000 – 300 000 
USD  
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 ANNEX 6. PROPOSED LOCATIONS OF WILDLIFE CROSSINGS 

As wildlife crossings require adjustments or changes to design, the following categorisation of changes is used 
and further work between the designers and local communities is required (see ESIA Volume 1 for explanations): 

Category 0 (Cat 0) 

No changes, usage of nearest structures is proposed as is, additional stakeholder engagement will be required 

(where indicated as *) 

Category 1 (Cat 1) mitigation can be implemented without changing the alignment or design criteria. 

Category 2 (Cat 2) 

mitigation can be implemented by changing the alignment but without changing the design criteria (e.g., changes to 

speed or gradient) 

Category 3 (Cat 3) 
mitigation can be implemented only after changing the design criteria (change of speed, gradient), then changing a 
vertical or horizontal alignment 

 

 
 

 

30 In late 2023, the RD confirmed that the FIDIC Yellow Book would be used by the RD to allow to address all 

proposed mitigation in relation to wildlife passages. 

Wild animal passages 

proposed  

Existing solutions in the 2019 Detailed Design 

  

Solutions as of 27 Feb 

2023 - to be included in 
the ToR for designers30 

Station Reason / 

justification 

Station Evaluation comments 

per design  

Fulfilled by 

design? 

If no, recommendations of 

the technical team 

 

14+400 KM Desirable as 
the animal use 

this pathway, 
but not critical. 

 

12+850 KM Bridge (BR005) 12+646- 
13+200, 66.0x31.40m 

max. between two piers 

yes, bridge sizes 
large enough, but 

are not at km 
14+400 

Cattle crossing currently 
provided at logical location 

and the bridge is further 
on. Consider shifting cattle 
crossing at km 14+250 to 

km 14+400 and enlarge 
as necessary 

Cat 1: move a cattle 
crossing envisioned in the 

original design at km 
14+250 to km 14+400* 14+250 KM Cattle Crossing (CC002) 

5.0x3.0m 

14+268 KM RC Culvert (CB033) 
3.0x3.0m 

15+000 KM Bridge (BR006) 14+950 
- 15+250, 28.0x21.8m 
max. between two piers 

37+250KM Proposed 
wildlife crossing 

or bridge 

(Green Bridge - 
GB5) 

37+200KM CW Culvert (CB069) 
1.5x1.5m 

no, BR018 does 
not cover the 
area 

Topography does not lend 
itself well to a bridge 
(alignment at valley floor 

level); consider a wildlife 
overpass 

Cat 2: extend  BR18 - to 
redesign within the existing 
design criteria, so that the 

animals can pass under it 
37+242KM CW Culvert (CB070) 

3.0x3.0m 

37+475KM Bridge (BR018) 37+425 

- 37+525, 48.0x14.8m 
max. between two piers 

38+760KM Proposed 

Green Bridge 4 

38+840KM Cattle Crossing (CC03) 

5.0x3.0m,  L = 30.09m 

no, crossing size 

for larger animals 
15 x 3.5 m 
recommended; 

openness index 
too small (H*B/L) 
= 0.5 

Consider adapting cattle 

crossing size to create a 
large underpass and avoid 
a green bridge 

 

Cat 1: enlarge the cattle 
crossing  envisioned in the 
original design in 80 m and 

propose fencing to direct 
animals to the pass 

38+860KM CW Culvert (CB074) 
3.0x3.0m, L = ? 

39+650KM Proposed 
bridge 

39+499 KM CW Culvert (CB075) 
2.0x2.0m, L= ? 

no, culvert sizes 
are too small, 

Very difficult location to 
create either a bridge or 
an underpass due to the 

steepness of the valley. 
The road is cut into the 
side of a steep slope. 

Cat 0: The animals will find 
way to cross over the 
tunnel that is in 105 m 39+687KM CW Culvert (CB076) 

2.0x2.0m , L=? 

39+755KM tunnel portal T005 North 

portal 

40+700KM Proposed 
Green Bridge 3 

40+650KM Bridge (BR019) 
28.0x31.40m max. 

between two piers 

yes, bridge size 
large enough 

None, unless the ESIA 
Consultant really wants a 

bridge over the road 

Cat 0: BR019 is in 50m 
and wild animals should be 

able to pass under it 

41+300KM Proposed 
Green Bridge 2 

41+270KM CW Culvert (CB078) 
1.5x1.5m, L=? 

no, culvert sizes 
are too small 

Consider a green bridge 
over the road 

Cat 1 - the closest culvert 
should be enlarged a bit, 

no way to have an 
overpass 

43+300KM Proposed 

Ecoduc if road 
at the bottom of 

the valley to 

join the rocky 
areas 

43+430KM RC Culvert (CB084) 

1.5x1.5m (above road 
alignment?),  L = 
19.13m 

no, culvert sizes 

are too small 

Road is already 

descending at the 
maximum gradient; 
difficult to amend without a 

change in design 
parameters. The road is 
cut into the side of a steep 

slope. 

no options - unless the 

southern part is lowered - 
CAT 3 

 

Atternative options were 
further discussed such as a 

bridge,  and the 

Construction Contractor 
will look into site-specific 

solutions 
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Wild animal passages 

proposed  

Existing solutions in the 2019 Detailed Design 

  

Solutions as of 27 Feb 

2023 - to be included in 
the ToR for designers30 

Station Reason / 

justification 

Station Evaluation comments 

per design  

Fulfilled by 

design? 

If no, recommendations of 

the technical team 

 

47+850KM Proposed 
bridge 

47+893KM RC Culvert (CB094) 
1.5x1.5m, L = ? 

no, crossing size 
for larger animals 

15 x 3.5 m 
recommended; 
openness index 

too small (H*B/L) 
= 0.38, 

Underpass is possible. 
Elevated road structure 

instead of large 
embankment should be 
considered 

Cat 1 - Adjust the nearest 
cattle crossing in 70 m to 

be used by the animals + 
direct them  

OR  

47+921KM Cattle Crossing (CC04) 
5.0x3.0m, L = 40.12m 

Cat 2 - to move the cattle 
crossing down the hill by 

50m  - (re-designing) 

48+600KM Proposed 
Green Bridge 1 

48+598KM CW Culvert (CB097) 
3.0x3.0m , L = ? 

no, culvert sizes 
are too small 

Consider an underpass in 
discussion with ESIA 

Consultant 

Cat 1 - enlarge the culvert 
to be used by the animals 

50+000KM Proposed 
bridge 

49+452KM Bridge (BR021) 
66.0x30.30m max. 

between two piers 

No The south side of the 
alignment is in cut so a 

bridge on the current 
alignment is not possible; 
moving the road out of the 

hillside would enable a 
bridge 

Cat 1 - Adjust the nearest 
culvert in 120 m to be used 

by the animals + measures 
needed to direct them  

OR  

49+878KM R/C Culvert (CB101) 
2.0x2.0m (above road 
alignment?) 

Cat 2 – moving the road 
out of the hillside would 

enable a bridge 
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 ANNEX 7. DESIGN RECOMMENDATIONS FOR WILDLIFE CROSSINGS 
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