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Introduction 

Background 

The baseline biodiversity surveys outlined in this report have been designed by WSP to satisfy both EKF and 

International Finance Corporation (IFC) requirements with regard to environmental protection and management 

for the Teghout copper-molybdenum mine project (hereafter referred to as the Site).  

The objective of this report was to prepare and design a series of ecological baseline surveys that should be 

completed for the project as per the Environmental and Social Action Plan (ERM, 2010) to ensure that the 

project meets the requirements of Performance Standard 6: Biodiversity Conservation and Sustainable 

Management of Living Natural Resources (PS6), which outlines the following objectives: 

■ To protect and conserve biodiversity; 

■ To maintain the benefits from ecosystem services; and, 

■ To promote the sustainable management of living natural resources through the adoption of practices that 
integrates conservation needs and development priorities.  

PS6 recognises that protecting and conserving biodiversity, maintaining ecosystem services, and sustainably 

managing living natural resources are fundamental to sustainable development.  

The scope of this assessment has been informed with due regard to guidance prepared by the IFC, in particular 

Guidance Note 6: Biodiversity Conservation and Sustainable Natural Resource Management (IFC, 2007). 

A field survey was conducted by Matt Oakley, Principal Ecologist with WSP, on the 3rd and 4th July 2012, 

which included visiting accessible areas of the Site to map broad habitats present and assess the potential for 

rare and notable species of flora and fauna to be present. Where possible to do so, baseline data and other 

information was obtained from published and unpublished sources including climate, natural resources, flora 

and fauna. 

Meetings were held with stakeholders including Teghout CJSC, the Ministry of Nature Protection and the 

professional Armenian Institute Lernametalurgiai Institute CJSC to discuss relevant ecological aspects of the 

project. 

Description of the Project 
Vallex Group is a group of companies with operations in Armenia, Russia and Lichtenstein.  The group has 

mining operations across Armenia which are undertaken by a number of group companies.  Operations at the 

Teghout copper-molybdenum mine in northern Armenia are undertaken by three of these subsidiary companies 

with responsibility for different aspects of the project: 

■ Lernametalurgiai Institute CJSC – the general designer of the project and the supervisor of construction 

works; 

■ Armenian Copper Programme CJSC – involved in initial blasting works at the Site; and 

■ Teghout CJSC – the Site operational entity of Vallex Group. 

The Teghout copper-molybdenum prospect was identified by the Soviet Union in the mid-1970s with a range of 

preliminary surveys being undertaken. Reserves of the deposit were approved by the State Reserve Committee 

of the Soviet Union in 1992. A licence to develop the deposit was granted to the Armenian Copper Programme 

(ACP) in 2001 which conducted further assessment works at the Site. Preparatory site works commenced at 

Teghout in 2007 with processing operations due to commence in 2014.  The operational life of the mine is 

expected to be at least 25 years. 
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Teghout is the second largest copper-molybdenum deposit in Armenia containing an estimated 454 million 

tonnes of ore which contains around 1.6 million tonnes of copper.  Assessments undertaken by ACP have 

estimated that around 1.7 million tonnes of ore are extractable within the upper part of the reserve at a rate of 

around 7 million tonnes of ore and overburden per annum.  This is likely to yield some 700,000 tonnes of 

copper and 32,000 tonnes of molybdenum. 

The project involves a number of components: 

■ Removal of an estimated 64 million cubic metres of soil and overburden rock materials; 

■ Creation of an open cast mine with a final area of 212 ha (89 ha as part of the first phase of works).  The pit 

area will be around 1.5 km long and 1 km wide, excavated to a depth of 480 m; 

■ Construction of a (mine) processing plant with an average production capacity between 2014 and 2037 of 

52787 TPA of copper concentrate and 812 TPA of molybdenum concentrate derived from 7 million tonnes 

of ore; 

■ Development of a waste depository for overburden rock and oxidised ores that are not handled through the 

mine processing plant; 

■ Development of a tailings depository; 

■ Development of water treatment lagoons and culverts to divert existing water courses; 

■ Development of Site buildings for administration and welfare functions.  Buildings will also be developed for 

plant and vehicle maintenance; and 

■ Site access infrastructure, including temporary roads and a bypass around the Site. 

Location 
Teghout is located in Lori, a province of Armenia bordering with Georgia and Azerbaijan.  The Site lies 70 km to 

the northeast of the city of Vanadzor which is the main administrative centre of the region and 32 km to the 

south-west of the second largest city in the region, Alaverdi.  The closest residential areas are the villages of 

Shnogh and Teghout, located respectively 6 km and 4 km to the south-west of the Site.  Figure 1 illustrates the 

location of the deposit within Armenia. 

Figure 1: Location of Teghout Copper-Molybdenum Mine, Lori Province, Armenia 



 

 

 

   

 7 | 39  
   

Work Requirement  
A range of environmental assessments have been undertaken for the project.  These assessments have 

resulted in a range of recommendations for the project relating to biodiversity which are described below. 

Environmental Impact Assessment 2006 

In 2006, Armenian Copper Programme CJSC (ACP) undertook an Environmental Impact Assessment (EIA) of 

the project that described the background to the Site and proposed operations and identified broad impacts 

resulting from the project.   

To support the EIA, surveys to determine the biodiversity baseline of the Site were undertaken by 

Lernametalurgiai Institute CJSC and its subcontractors. During the July 2012 site visit, WSP met with 

Lernametalurgiai Institute CJSC who managed the project at the time the surveys were being undertaken. It 

was revealed that a team of Armenian experts in botany and zoology, from the relevant Institutes of National 

Academy of Science of RA, visited the Site for a period of 10 days spread out over the spring and summer of 

2005.  Specific methodologies of the surveys, exact locations of rare floral and faunal species, and specific 

results of the surveys were not available and were not recorded at the time.  The EIA included the following 

table, which details the species recorded during the surveys. 

Table 1: Presence of Rare and Protected Species in Lori Province 

Species Category Location 

Common name Scientific name 

Rare and Protected Plants 

Pigbulb or Crowbulb Galanthus 
artyushenko 

Rare species Site 

n/a Bupleurum koso-
poljanski 

ESL RA Site 

n/a Corydalis 
marschalliana 

ESL RA Site 

Amphibians and Reptiles 

Banded newt Triturus vittatus ESL RA  

IUCN LC 

Reservoirs in the vicinity of 
Shamlough (south of the Site) – the 
only known population in Armenia 

Shelkovnikov’s tree frog Hyla arborea 
shelkovnikov 

IUCN LC Forest clearings and along the edges 
of forests in the Site 

Spur-thighed tortoise Testudo graeca ESL RA 

IUCN V 

Groves and bushes, as well as 
gardens within Site 

Armenian tortoise Testudo greaca 
armeniaca 

IUCN CE Likely to be present within the area.  
This species will have similar habitats 
requirements to the above species. 

Transcaucasian 
ratsnake 

Elaphe hohenackeri ESL RA  

IUCN LC 

Groves and bushes, as well as 
gardens within Site 

Birds 

Caucasian black 
grouse 

Tetrao 
mlokosiewiceri 

ESL RA Forests (both upstream and 
downstream along the Dukanadzor 
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Species Category Location 

Common name Scientific name 

IUCN NT and Kharatadzor rivers) 

Black woodpecker Dryocopus martius ESL RA 

IUCN LC 

Forests (both upstream and 
downstream along the Dukanadzor 
and Kharatadzor rivers) 

Caspian snowcock Tetraogallus caspius ESL RA 

IUCN LC 

Along the edges of forests, in 
gardens, groves and bushes 
(downstream along the Dukanadzor 
and Kharatdzor, the central elevated 
area of the deposit) 

Eastern imperial eagle Aquila heliaca ESL RA  

IUCN V 

Widespread species 

Golden eagle Aquila chrysaetos ESL RA 

IUCN LC 

Widespread species 

Peregrine falcon Falco peregrinus ESL RA 

IUCN LC 

Widespread species 

Raven Corvus corax ESL RA 

IUCN LC 

Widespread species 

Mammals 

Etruscan shrew Suncus etruscus ESL RA 

IUCN LC 

Species living in forests 

Armenian whiskered 
bat 

Myotis hajastanicus ESL RA 

IUCN CE 

Species living in forests.  The IUCN 
states that this species is possibly 
extinct and as such requires special 
consideration within this proposal. 

Whiskered bat Myotis mystacinus ESL RA 

IUCN LC 

Species living in forests 

Brown long-eared bat Plecotus auritus ESL RA 

IUCN LC 

Species living in forests 

Eurasian water shrew Neomys fodiens ESL RA 

IUCN LC 

Widespread species 

Asian particoloured bat Vespertilio serotinus ESL RA 

IUCN LC 

Widespread species 

Lesser white-toothed 
shrew 

Crocidura 
suaveolens 

ESL RA 

IUCN LC 

Widespread species 

Edible dormouse Glis glis ESL RA 

IUCN LC 

Widespread species 

Fish 

Brown trout Salmo trutta morpha Valuable species Shnogh River 
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Species Category Location 

Common name Scientific name 

fario 

Kura barbel Barbus lacerta) Valuable species Shnogh River 

n/a Varicorhinus 
capoeta 

Valuable species Shnogh River 

n/a Nemacehilus brandti Valuable species Debed River (with stony and sandy 
bed) 

Armenian riffle minnow Alburnoides 
bipunctatus 
armeniensis 

Valuable species Debed River (with stony and sandy 
bed) 

Key: 

ESL RA – Endangered Species List of the Republic of Armenia 

IUCN – International Union for Conservation of Nature 

IUCN LC – Least Concern 

IUCN CE – Critically Endangered 

IUCN V – Vulnerable  

IUCN NT – Near Threatened 

Environmental and Social Due Diligence 2010 

In 2010, Teghout CJSC commissioned an Environmental and Social Due Diligence (ESDD) of the project 

against IFC Environmental and Social requirements and applicable European Union (EU) regulations, (i.e. a 

gap analysis).  The work provided an understanding of compliance with the IFC requirements and an indication 

of the level of social and environmental risks associated with the project. 

The ESDD concluded that whilst baseline biodiversity surveys of the Site were undertaken to support the EIA, 

they were rather general and were lacking in data. Concurrently, the EIA assessment of the impacts of the 

scheme on biodiversity was limited. 

The ESDD recommended that a series of baseline surveys be undertaken to identify rare flora and fauna 

species that require protection and to subsequently develop mitigation measures to minimise any impacts of 

the scheme. 

Environmental & Social Sustainability – Site Assessment 2012 

A review of the project and previous assessment work was undertaken by EKF in March 2012 as part of their 

considerations for guaranteeing the financing of the project.  The resulting report stated that the project needed 

to implement a number of actions; however, only the first action is required to be implemented prior to financial 

closure.   

For biodiversity, these requirements included: 

■ Design of the biodiversity baseline studies to include areas impacted during all phases of the project; 

■ Completion of the biodiversity baseline studies; 

■ Update of the EIA in respect to the completed biodiversity baseline studies; and 
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■ As part of the updated EIA, cumulative impacts, trans-boundary impacts and post-closure impacts will be 

assessed and the Environmental and Social Management Plan will be drawn up. 

 

EKF also outlined the following additional requirements: 

■ Teghout CJSC must engage an international acknowledged environmental consultant to develop the 

design of the biodiversity baseline studies and ensure that the biodiversity baseline studies are 

subsequently undertaken; 

■ The design of the baseline studies is subject to approval prior to financial close. The design of the 

biodiversity baseline studies will be subject to a second opinion by a consultant engaged by EKF; and 

■ The biodiversity baseline studies shall, in addition to the ESAP recommendations above, include specific 

assessment of cross-site dynamics and impacts on flora and fauna and the ability to maintain biodiversity 

community strength in the area or in adjacent non-impacted areas. 

Description of the Environment 

Republic of Armenia 

The Republic of Armenia is a landlocked country between the Black and the Caspian Seas, bordered on the 

north by Georgia, to the east by Azerbaijan, on the south by Iran, and to the west by Turkey. 

Armenia is located at the junction of the biogeographic zones of the Lesser Caucasus and the Iranian and 

Mediterranean zones and exhibits both a great range of altitudinal variation and a diversity of climatic zones. 

Together this has resulted in a diversity of landscapes and ecological communities with a distinct flora and 

fauna, including many regionally endemic, relict, and rare species. 

The Caucasus region has been identified by the World Wide Fund for Nature (WWF) as a Global 200 

Ecoregion, based on selection criteria such as species richness, levels of endemism, taxonomic uniqueness, 

unusual evolutionary phenomena, and global rarity of major habitat types. Moreover, Conservation International 

has identified the region as a global “hotspot”—that is, one of the 25 most biologically rich and most 

endangered terrestrial ecosystems in the world, identified on the basis of three criteria: the number of species 

present, the number of endemic species in an ecosystem and the degree of threat faced. Hotspot areas cover 

less than 2% of global terrestrial ecosystems, yet account for 44% of all vascular plant species and 38% of 

birds, mammals, reptiles and amphibian vertebrate groups. 

Six distinct landscape zones have been described in Armenia: deserts, semi-deserts, steppes, forests, 

subalpine, and alpine lands. The Site, located in the Lori Region of northern Armenia falls within the Forest 

Landscape Zone. Forests generally cover the mid-zone of mountains, occurring at altitudes between 500 

metres (m) and 2,100 m in the north (up to 2,500 m in the south). Armenian forests are predominantly 

broadleaved (97 per cent). 

Armenia has a leading position in terms of diversity of flora, both in the South Caucasus and the Caucasus 

region in general. Armenia’s flora includes approximately 3,600 species from 150 genera of vascular plants. 

Comparison with the flora of the Caucasus (6000 species) shows that more than half of these are found within 

Armenia. Armenia is rich in endemic (about 106), relict (150-200) and rare plant species (154). A total of 452 

species (13% of flora) are registered in the Red Data Book of Armenia 2nd edition (2011). 

As a result of the diversity of climatic conditions, more than 17,500 species of animals have been documented 

in Armenia: Invertebrates (17,000), Mammal (83), Bird (349), Reptiles (53), Amphibian (8), and Fish (30). 308 

of these animal species are listed in the Red Data Book of Armenia 2nd edition (2011): Invertebrates (209), 

Mammal (18), Bird (67), Reptiles and Amphibian (12), and Fish (2). 
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The Site is situated in northern Armenia in the region of Lori, where the mountain ranges of the Caucasus 

interlace with the maze of rivers cutting through the forests. Lori's climate is temperate and relatively humid as 

the Lori-Pambak Mountains protect this area from the penetration of cold air from the north. 

The Site 

The Site is located at the northern part of the Ljevan Floristic Area of the Republic of Armenia and is dated to 

the Suicumbolistic Floristic Area of the Caucasian Region. 

Large areas of the Site, including the open pit mine, the tailing dump, the company offices (with workers camp 

and canteen), domestic waste water treatment facilities, oxidized ore processing plant, the primary dam, and 

the access roads have all been cleared of all vegetation (see Appendix 1: Photos 1-3). 

The remaining areas of the Site, in particular the Kharatanots Gorge (see Appendix 1: Photos 4-6) and 

Dukanadzor Gorge  where, in respect to Dukanadzor Gorge waste material from the open cast mine will be 

deposited, consists of  mainly oak-hornbeam forest with the presence of Georgian oak (Quercus iberica) 

accompanied by European hornbeam (Carpinus betulus), with scattered beech (Fagus sp.), lime (Tilia sp.), 

maple (Acer sp.), elm (Ulmus sp.) and ash (Fraxinus sp.). It should be noted that in the context of the proposes 

outlined within this document, the Kharatanots Gorge presents the highest biodiversity value within the Site and 

thus will form the primary focus of additional survey effort. 

The Shnogh River flows eastwards through the Site to the south of the tailing dump, adjacent to the company 

offices and alongside the main access road into the Site, until it discharges into the Debed River (see Appendix 

1: Photos 7, 8, 9 and 10), approximately 5 km east of the location of the open cast mine. 

West of the Site a number of mountain streams flow north-west to south-east into the Shnogh River.  

Two water diversions channels have been constructed to conduct water through the Site. The first diversion is 

located in the Gorge of Dukanadzor. This diversion, which consists of open as well as closed sections, collects 

water from two streams in the upper part of the gorge into one channel bypassing overburden rocks located in 

the gorge and connects with the Dukanadzor River located downstream of the diversion.  The second 

diversion, which is open and does not have any close sections, is located in the Kharatanots Gorge in the 

region of the tailing dump area (see Appendix 1: Photo 11 & 12). 
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Applicable Legislation and Policy 

Armenian Legislation 

The existing legal framework regulating the use of natural resources and protection of the environment in 

Armenia includes a large variety of legally binding documents, classified in the following groups: 

■ International environmental conventions; 

■ Environmental legislative acts (laws, codes, government resolutions equivalent to laws, National Assembly 
Resolutions); 

■ Environmental and environment-related regulations (government resolutions, Prime Minister’s resolutions); 
and, 

■ Environment-related provisions of other legislative acts. 

International Environmental Conventions 

Armenia has joined a number of international conventions which relate to biodiversity conservation, these are 

detailed below: 

■ Convention on Wetlands of International Importance (Ramsar Convention, 1971): 

The Ramsar convention is an intergovernmental treaty that provides the framework for national action and 
international cooperation for the conservation and wise use of wetlands and their resources. Armenia 
ratified the Ramsar Convention in 1993.  

■ Convention on Biological Diversity (UNCBD, Rio de Janeiro, 1992): 

The UNCBD was the first global agreement to cover all aspects of biological diversity: the conservation of 
biological diversity, the sustainable use of its components and the fair and equitable sharing of benefits 
arising from the use of genetic resources. This convention was ratified by Armenia in 1993, and the first 
stage of implementation is currently being undertaken including the production of the first National Report, 
along with the development of Armenia’s National Biodiversity Strategy and Action Plan to meet reporting 
requirements to the convention.  

■ Convention concerning the Protection of the World Cultural and Natural Heritage (World Heritage 
Convention, Paris, 1972).  

The World Heritage Convention benefits from worldwide recognition as a powerful legal instrument created 
to protect the world’s unique natural and cultural heritage of outstanding universal value on behalf of 
humankind. This convention was ratified by Armenia in 1993; however there is little available information on 
its implementation.  

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

The principal aims of the Convention are to ensure conservation and protection of wild plant and animal 
species and their natural habitats (listed in Appendices I and II of the Convention), to increase cooperation 
between contracting parties, and to regulate the exploitation of those species (including migratory species) 
listed in Appendix 3. To this end the Convention imposes legal obligations on contracting parties, protecting 
over 500 wild plant species and more than 1000 wild animal species. Armenia ratified this Convention in 
2008. 

■ Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES, Washington 
1973): This Convention was ratified by Armenia in 2008. 

CITES is an international agreement between governments. Its aim is to ensure that international trade in 
specimens of wild animals and plants does not threaten their survival. 
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■ Convention on the Conservation of Migratory species of Wild Animals (Bonn Convention, 1979). This 
Convention was ratified by Armenia in 2010. 

Contracting Parties work together to conserve migratory species and their habitats by providing strict 
protection for endangered migratory species (listed in Appendix I of the Convention), concluding multilateral 
agreements for the conservation and management of migratory species which require or would benefit from 
international cooperation (listed in Appendix II), and by undertaking cooperative research activities. 

Environmental Legislative Acts 

The most important legislative acts relevant to the Site and this assessment are detailed below.  It should be 

noted that the RA Parliament Decree on the Principals of RA Legislation on Environmental Protection was 

repealed in 2006. 

■ Law on Specially Protected Nature Areas (2006): 

The Law outlines procedures for the establishment and management of protected areas and their 
relationships with other sectors. Under this law, State Reserves, State Conservation Areas, National Parks 
and Natural Monuments are considered as protected areas. 

■ Water Code (2002): 

The Water Code states that water resources in Armenia are state-owned and ownership, usage and other 
utilisation of water resources can only be undertaken in accordance with the Law. 

■ Land Code (2001) 

Article 8 (Permitted use of lands) of the Law states that: 

“The permitted use of lands can impose responsibilities that are aimed at: 

 Maintenance of green plantations; 

 Implementation of measures for protection of environmental systems, integrity of sanitary hygienic 
integrity, and biological diversity; and, 

 Implementation of measures aimed at protection of agricultural, civil engineering, nature protection, 
historical and cultural values, according to laws and statutory legal acts of State governance and 
local self-governing bodies” etc. 

■ Law on Environmental Protection and Natural Resource Use Payments (1998; last revision in 2011): 

The Law defines payments made for use of biological and natural resources, including who needs to pay, 
types of payments, levels and methods of payment, and mechanisms to deal with violation of this law. 

■ Law on Flora (1999): 

The Law determines scientifically grounded protection, conservation, utilisation and regeneration of plant 
resources. The Law aims to regulate public relations in the sphere of conservation and use of plant 
resources.  

Article 15 (Objectives of flora protection and maintenance) states that: 

“The objectives of the Republic of Armenia concerning the protection and maintenance of the flora are: 

 Provide for the protection of integrity of plant species diversity; 

 Prevent the illegal use of flora objects; 

 Provide for the satisfaction of environmental legislative requirements of the Republic of Armenia 
during the economic use of flora objects growing areas; 

 Provide for the security of water maintaining, soil protective, climate regulatory and recreational 
properties of the plant covering”. 

Article 17 states that: 
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“Any activity that results in decrease of the quantity and harm to the growing areas of the plant species 
registered in the Red Book of the Republic of Armenia is prohibited”. 

■ Law on Fauna (2000): 

The Law determines scientifically grounded protection, conservation, utilisation and regeneration of animal 
resources. The Law aims to regulate public relations in the sphere of conservation and use of animal 
resources.  

Article 18 (The protection of rear and vanishing fauna objects) states that: 

“The users of natural resources, who harm the species mentioned in the Red Book of the Republic of 
Armenia during economic or other activities, must undertake measures for their protection. Any activity that 
will result in decrease of the quantity of animal species registered in the Red Book of the Republic of 
Armenia or will spoil their habitat is prohibited”. 

■ Forest Code, 2005 

The Forest Code was adopted in 2005 to address key policy issues in the relation between forest 
management stakeholders and the society. 

Article 46 (Restrictions of the rights for use of forests or forest lands) states that: 

“The users’ rights towards forests and forest lands allocated from state and community forests or forest 
lands or obtained on other bases can be restricted by the followings: 

 Prohibition of the change of special-purpose use of forest lands; 

 Provision to follow environmental requirements or carry out certain works, including protection of 
fauna, soil layer, rare plants, natural, historical and cultural monuments and paleontological objects; 
and, 

 Provision to protect existence of wild animals, their habitats and migration routes” etc. 

Constitution of Armenia 

The Constitution of Armenia was adopted by a nationwide referendum on July 5, 1995 (last changes made by a 

nationwide referendum on November 27, 2005). This constitution established Armenia as a democratic, 

sovereign, social, and constitutional state. A number of Articles within the Constitution relate to nature 

conservation and biodiversity and these are detailed below: 

■ Article 6: 

The international treaties shall come into force only after being ratified or approved. The international 
treaties are a constituent part of the legal system of the Republic of Armenia. If a ratified international treaty 
stipulates norms other than those stipulated in the laws, the norms of the treaty shall prevail. The 
international treaties not complying with the Constitution cannot be ratified. 

■ Article 10 

The state shall ensure the protection and reproduction of the environment and the reasonable utilisation of 
natural resources. 

■ Article 31 

The right to property shall not be exercised to cause damage to the environment or infringe on the rights 
and lawful interests of other persons, the society and the state. 

■ Article 33.2 

Everyone shall have the right to live in an environment favourable to his/her health and well-being and shall 
be obliged to protect and improve it in person or jointly with others. The public officials shall be held 
responsible for hiding information on environmental issues and denying access to it. 

http://en.wikipedia.org/wiki/Armenia
http://en.wikipedia.org/wiki/Democracy
http://en.wikipedia.org/wiki/Sovereignty
http://en.wikipedia.org/wiki/Constitutional
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EC Directives Relevant to the Assessment 

Wild Birds Directive (79/409/EEC) 

Article 4 of the Wild Birds Directive 79/409/EEC requires the designation of Special Protection Areas (SPAs) for 

the conservation of bird species, and states: 

“Member States shall classify the most suitable territories in number and size as Special 

Protection Areas for the Conservation of Annex 1 species.  Member States shall take similar 

measures for regularly occurring migratory species not listed in Annex 1, bearing in mind the 

need for protection in the geographical sea and land area where this Directive implies 

(including staging posts and migration routes).  Member States shall take appropriate steps 

to avoid pollution or deterioration of habitats or any disturbances affecting the birds, in so far 

as these would be significant.” 

Article 3 (2.b) of the same Directive states: 

“Member states shall undertake upkeep and management in accordance with the ecological 

needs of habitats inside and outside the protected zones (i.e. SPAs).” 

Habitats Directive (92/43/EEC) 

Council Directive 92/43/EEC on the Conservation of Natural Habitats and of Wild Fauna and Flora (known as 

the EC Habitats Directive) is similar in format to the Wild Birds Directive and relates to the protection of 

biodiversity through habitat conservation. The main aim of the Directive is to promote the maintenance of 

biodiversity by requiring Member States to take measures to maintain or restore natural habitats and wild 

species at a favourable conservation status by introducing robust protection for habitats and species of 

European importance. In applying these measures Member States are required to take account of economic, 

social and cultural requirements and regional and local characteristics.  The Directive also states that SPAs are 

part of the Natura 2000 site network.   

The designation of sites to be protected under the Habitats Directive takes place in two stages and is subject to 

the criteria set out in Article 4 and Annex III of the Habitats Directive and determined by the species and habitat 

types listed in the Directive’s Annexes I and II.  Sites suitable for inclusion in the Natura 2000 network include 

those which contribute significantly to the maintenance or restoration at a favourable conservation status of 

natural habitat types or species listed in the Habitats Directive.  Natura 2000 sites are also intended to 

contribute significantly to the coherence of the protected area network and to biodiversity in the biogeographic 

regions within the European Union. For animal species ranging over wide areas, Sites of Community 

Importance (SCIs) correspond to the places within the natural range of such species that present the necessary 

physical and biological factors essential to their survival and reproduction.  

The procedure for site selection involves two defined stages:  

■ The EU Member States identify proposed Sites of Community Importance (pSCIs) for inclusion in the 
Natura 2000 network and forward them to the European Commission together with supplementary data and 
maps; and, 

■ The sites are assessed at EU level for their importance to the Community, following which a List of Sites of 
Community Importance is then drawn up by the EU Commission in conjunction with the member states 
(Article 4 (2) of the Habitats Directive).  

Once the lists are complete, the member states are required to comply with the provisions of national legislation 

to place their respective sites under protection as Special Areas of Conservation (SACs) within a period of six 

years. 
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Article 3 states that a coherent ecological network of SACs shall be set up under the title of Natura 2000.  This 

network will comprise sites hosting the natural habitat types listed in Annex 1 and habitats of the species listed 

in Annex 2 and will therefore enable the natural habitat types and the species’ habitats concerned to be 

maintained or, where appropriate, restored at a favourable conservation status. 

Section 3 of Article 6 of the Habitats Directive states: 

“Any plan or project not directly connected with or necessary to the management of the site 

but likely to have a significant effect thereon, either individually or in combination with other 

plans or projects, shall be the subject of an Appropriate Assessment.” 

The Agreement on the Conservation of Populations of European Bats (EUROBATS) 

The Agreement on the Conservation of Populations of European Bats, which came into force in 1994, presently 

numbers thirty European states among its Parties, from North, South, East and West. Whilst Armenia is still to 

become a signatory, the Ministry of Nature Protection is committed to becoming a signatory. 

The Agreement was set up under the Convention on the Conservation of Migratory Species of Wild Animals 

(also known as the Bonn Convention), which recognises that endangered migratory-species can be properly 

protected only if activities are carried out over the entire migratory range of the species.  

The Agreement aims to protect all 52 species of bats identified in Europe, through legislation, education, 

conservation measures and international co-operation with agreement members and with those who have not 

yet joined.  

In 1995, the First Session of the Meeting of Parties to the Agreement formed an Action Plan, which was to be 

translated into international action. They established an Advisory Committee to carry forward this plan between 

the Meetings of Parties.  

The most significant items for the Advisory Committee are monitoring and international activities. A pan-

European observation study is to identify population trends and then to facilitate the timely introduction of 

measures to address any problems which the study's results might throw up. The study is based upon 

representative species, and consistent methods for observing them are to be used.  

International protection measures for bats have, above all, to concentrate on those species which migrate 

furthest across Europe, in order to identify and address possible dangers caused by bottle-neck situations in 

their migratory routes. Therefore, the Advisory Committee is also to examine the available data about the 

migratory behaviour of representative bat-species.  

The results of these studies are intended to lead to a comprehensive international programme for the 

conservation of the most endangered bat-species in Europe.  

http://www.cms.int/
http://www.eurobats.org/about/protected_species.htm


 

 

 

   

 17 | 39  
   

Methodology 

Desk Study 

Prior to undertaking the field survey (detailed below), the following documents were reviewed in order to 

establish the potential baseline ecological conditions of both the Site and the wider landscape (Lori Region) that 

may be subject to significant negative effects as a result of the development of the Site: 

■ Lermanetaurgiai Institute (2005) Teghout Copper-molybdenum Plant Environmental Impact Assessment. 
Volume 7; 

■ ERM (2010) Teghout copper-molybdenum mine project Environmental & Social Assessment; 

■ Ministry of Nature Protection of the Republic of Armenia (1999) Biodiversity Strategy and Action Plan for 
the Republic of Armenia. 

■ Ministry of Nature Protection of the Republic of Armenia (2004) Specially Protected Nature Areas of 
Armenia; and, 

■ IUCN (2011) Red Book of the Republic of Armenia. Volumes 1 and 2. 

Field Survey 

A site visit was undertaken by a WSP ecologist on the 3rd and 4th July 2012. The survey involved a 

combination of mapping the broad habitat types present both within and adjacent to the Site; and an 

assessment of those habitats for their potential to support rare or notable species listed within both international 

conventions and the Red Book of the Republic of Armenia (IUCN, 2011).  Any rare or notable species present 

during the survey were recorded either by direct observation or indirectly from the presence of their field signs.  

At all times general habitat assessments were made for the possibility of the Site to support rare or notable 

species. 

Limitations 

Due to the size of the Site and the short duration of the Site visit it was impossible to visit all areas of the Site. 

Instead, specific areas of the Site were selected in order to cover the entire broad habitat types present 

including the entire planned footprint of the development. This then allowed a robust assessment of the 

potential for rare floral and faunal species to be present and therefore this limitation is not seen as a significant 

constraint to the development.  

From the lack of specific details regarding the surveys undertaken to support the 2006 EIA, (although limited 

information is available in terms of the methods employed and the areas surveys by the Armenian survey team 

from the National Academy of Sciences), it is likely that a representative selection of habitats within the Site 

were surveyed which is in the spirit of basic scientific principals in respect to sampling strategies.  As a result, it 

is likely the results of the 2006 survey are representative of the floral and faunal diversity of the Site.  
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Baseline Biodiversity Survey Methods 

Stage 1: Habitat Survey  

Habitat Survey 

A number of rare species of plant listed in the Red Book of Armenia 2011 have previously been recorded in the 

Site in 2005 (see Table 1).  

As the majority of the infrastructure for the project, such as the road network, and the locations of the open-pit 

mine; open-pit mine support area; dressing mill; and tailings storage have already been cleared of vegetation it 

is not possible to establish the pre-clearance baseline conditions in these areas as per proposals.  

Consequently, it is recommended that a two-phase approach is undertaken to determine site-wide habitat 

baseline conditions as part of Stage 1.   

The first phase of Stage 1 will focus on establishing the baseline conditions in previous cleared areas of the 

Site through an analysis of historical aerial telemetry combined with site walkover surveys which will be 

compared and contrasted against data obtained from the second stage outlined below.  The above process will 

be supplemented by additional consultation and desk-based research with applicable government and non-

government stakeholders (both pre and post-assessment) in order to ensure the highest level of accuracy is 

achieved in determining pre-clearance baseline conditions. 

The second phase of Stage 1 will be the completion of a habitat (botanical) survey within intact habitats 

throughout the remainder of the Site focussing in particular for the presence of scarce and/or rare plant 

species.  The habitat (botanical) survey will focus, in particular, on habitats within the Dukanadzor and 

Kharatanots Gorges and connecting areas in order to determine the botanical value of these gorges and other 

intact areas of the Site. However, it is recognised that parts of the Site also support grassland communities and 

therefore surveys should also focus on these valuable habitats and form part of the representative sampling 

design. 

Given the size of the two gorges and the difficulty in surveying large areas of woodland, it is recommended that 

a sampling approach is adopted whereby a number of smaller areas are selected around the gorges. These 

sampling sites should be selected to ensure that the variability of the woodland is sufficiently surveyed. The 

factors that should determine the selectability of a sampling area are elevation, distance from the woodland 

edge, distance from mountain springs, canopy height and canopy density. 

To provide robust baseline habitat data, it is recommended that a total of 50 (10 m2 x 10 m2) sampling sites 

are randomly surveyed throughout the two gorges within representative habitats selected by botanical 

specialists in the typical Armenian vegetative growth season (March to September). The surveys should seek 

to collate a list of the rare plant species present within each sample site (including the identification of lower 

plants such as lichens, fungi and bryophytes) which together can be amalgamated to produce a full list of 

species and a map of their distribution within the gorges.  It should also be possible to provide a list of 

environmental conditions based on the above that determine the location of a particular species so that the 

probability of that species to be present within an area of woodland can be quantified. This can then be used to 

determine the mitigation that needs to be put in place to prevent significant negative effects to these rare plant 

species, for example, this may entail translocation of individual specimens or populations, or collection and 

storage of the seeds to allow restoration and enhancement of adjacent areas in the short term, to produce a 

‘source’ population enabling re-colonisation of the gorge in the long-term.  

Following an additional visit to the Site in February 2013, it was determined that sufficient woodland habitat 

remains within the upper reaches of the Kharatanots Gorge to complete sampling within Site boundary thereby 
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negating the requirement for comparative sampling within in adjacent unaffected woodland habtiats outside the 

Site boundary.  However, due to large scale loss of woodland habitat within the lower to mid-reaches of the 

Dukanadzor Gordge, sampling of adjacent woodland areas outside the boundary of the Site may be required 

and will be considered as part of the future botanical survey design. 

It should be noted that where seasonal conditions are not favourable, then additional surveys effort should be 

undertaken for the appropriate plant group at the seasonally optimal time of the year.  

With specific reference to fungi and habitats likely to support fungi, additional surveys will be undertaken in 

autumn 2013 when the majority of fungi are in fruit.  Undertaking surveys for fungi at this time of year (instead 

of spring / summer where less fruiting takes place) will ensure the collection of a representative baseline and 

adequate valuation of habitats for fungi within the Site. 

Stage 2: Targeted Surveys for Protected, Rare and/or Red List Species 

Consideration of a Wider Study Area 

Biodiversity studies should seek to establish the status of habitats and species within the Site and a wider study 

area.  This is consistent with international best practice guidance, as potential impacts through development 

are seldom confined to within the boundaries of development sites and, depending on the sensitively of the 

habitat and/or species, can result in potential impacts over a considerable distance. 

The Environmental and Social Action Plan (ESAP) recommends that biodiversity studies should be undertaken 

up to 3 km from the the Site boundary.  However, it should be noted that the 3 km stated in the ESAP is an 

overarching study area within which a variety of study areas will be applied pertinent to the relevant ecological 

receptor; for example, surveys for bats will be largely confined to the limits of the Site and immediate adjacent 

habitats.  In contrast, surveys for breeding raptor species, such as falcons or eagles, will be undertaken up to 2 

km from the Site boundary.  A similar distance of 3 km is proposed for large mammals such as wildcat, lynx, 

fox, porcupine, bear, wild boar and marten which have larger territories and home ranges than smaller species 

of animal.  As a consequently, and in order to ensure the appropriate study area is applied, it is recommended 

that further consultation is undertaken with the relevant government stakeholders and/or Armenian scientific 

institutes in order to determine and rationalise the extent and scale of surveys outside the Site prior to the start 

of the surveys. 

Birds 

The 2005 EIA reported the presence of seven Red Book of Armenia (2011) and IUCN Red List species as 

being present within or adjacent to the Site.  In addition, during the July 2012 site walkover survey the following 

species were recorded within the Site: 

■ Sand martin (Riparia riparia) - nesting; 

■ House martin (Delichon urbica) - nesting; 

■ Barn swallow (Hirundo rustica) - nesting; 

■ Red-rumped swallow (Hirundo daurica); 

■ Swift (Apus apus); 

■ Bee-eater (Merops apiaster); 

■ Red-backed shrike (Lanius collurio) – probable breeder; 

■ Golden oriole (Oriolus oriolus) – probable breeder; 

■ Booted eagle (Hieraaetus pennatus); and, 
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■ Short-toed eagle (Circaetus gallicus). 

In addition to the above, various unidentified species of warbler were seen and/ or heard throughout woodland 

present within the Site. One unidentified eagle and two falcon species were also recorded during the 2012 visit. 

However, only one of the species positively identified during the site visit (short-toed eagle) is listed as rare in 

the Red Book of Armenia (2011).  

The potential impacts of the Proposed Development on bird populations present are: 

■ Disturbance to rare nesting birds or dependent young, especially during vegetation clearance or dumping of 
waste material; 

■ Direct loss of adults, eggs or young of rare bird species during vegetation clearance or dumping of waste 
material; 

■ Loss of nesting and foraging habitat; and, 

■ Disturbance during migration.  

In order to determine the value of the Site (including the above two gorges) to rare bird species and 

assemblages and to assess the potential effects of the development, it is recommended that the following 

surveys are undertaken: 

Spring (March to July 2013) 

To determine whether the Site and the two gorges support rare species of breeding bird, a series of breeding 

bird surveys should be undertaken between March and July 2013.  

The surveys should take the form of a combination of strategic vantage point surveys (VPS) and transect 

surveys, as outlined below. 

The transect survey methodology should be broadly based on that of the Common Bird Census (Bibby et al 

2000) as used for the British Trust for Ornithology’s (BTO) territory mapping surveys.  All bird species present 

should be recorded by either visual or audible identification, paying particular attention to rare species listed in 

the Armenian Red Book (2011).  The conduct of the field work should be commensurate with ‘Good 

Ornithological Practice’, with due attention being given to parameters which may affect the activity of birds i.e. 

period in the year, time of day and weather conditions.   

A total of six visits should be undertaken between March and June 2013, with at least one transect survey and 

one vantage point survey undertaken per month.  In respect to the strategic vantage point surveys, four of the 

surveys should be undertake at dawn, and two at dusk, with the dusk surveys specifically aimed at determining 

the presence of nocturnal species such as owls across the Site. A survey team of six should be employed 

during each survey to either walk six different transect routes to cover all suitable habitat within the gorge, or to 

undertake the vantage point surveys across six vantage points. The duration of each of the transect surveys or 

the vantage point surveys should be in the region of three hours. 

In addition to the above survey effort, further consideration of the use of adjacent habitats up to 2 km from the 

boundary of the Site by scarce raptor species should be undertaken following additional consultation as 

outlined above. 

The criteria used in the assessment of breeding birds should be adapted from the standard criteria proposed by 

the European Ornithological Atlas Committee (EOAC 1979), with species grouped into three categories: 

possible breeder (e.g. birds observed in suitable habitat or singing male recorded), probable breeder (e.g. pair 

in suitable habitat, territory defended, agitated behaviour or nest building) and confirmed breeder (e.g. recently 

fledged young observed, adult birds carrying food for young). 

Birds that are considered to be not using the Site for breeding should be categorised as ‘non-breeders’ (e.g. 

flying over the Site, migrant, habitat not suitable). 
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The level of survey effort outline above is sufficient to determine the numbers and distribution of rare species of 

bird breeding within the Site. Mitigation to be implemented to prevent impacts to these species will be detailed 

following the results of the survey work, along with any future monitoring surveys to be undertaken.  

Winter 2013 (November 2013 to February 2014) 

To determine if the Site presents a value to overwintering birds, a series of VPS should be undertaken. The 

VPS will involve six surveyors strategically positioned at intervals along the top of each of the two gorges to 

maximize visibility and ensure that all areas can be viewed by the survey team during each survey and records 

of bird movements and areas of low and high activity can be recorded. 

During the surveys, records of bird activity should include: 

■ Date;  

■ Time of day;  

■ Behaviour (e.g., displaying, feeding, roosting);  

■ Weather conditions;  

■ Flight direction;  

■ Flight behaviour (soaring, displaying, hunting); and,  

■ Height above ground.  

A full survey repetition should be undertaken once per month for the period November 2013 to February 2014, 

with the survey duration of three hours. The time of day surveyed during each survey should vary throughout 

the diurnal period, starting one hour before dawn to one hour after dusk. 

The scope outlined above will result in a total of 72 man hours of survey effort per vantage point location, which 

should be suitable to determine the baseline conditions of the Site. 

The results of the above surveys should be supplemented through a series of walkover surveys undertaken 

from the hours of dawn through to dusk within a representative selection of habits identified for the botanical 

surveys.  The aim of these surveys will be to record smaller species of bird that may not be recorded by the 

VPS.  One survey within each type of habitat should be undertaken per month and is designed to complement 

the data obtained by the VPS. 

Reptiles and Amphibians 

The 2005 EIA detailed the presence of four Red Book of Armenia (2011) and IUCN Red List species as being 

present within or adjacent to the Site; these being: 

■ Banded newt; 

■ Shelkovnikov’s tree frog – least concern; 

■ Spur-thighed tortoise - vulnerable; and, 

■ Transcaucasian ratsnake – least concern. 

Woodland, streams, scrub and bare ground provides suitable habitat for both rare and more common species 

of amphibians and reptiles; therefore, a number of survey techniques are recommended to be undertaken to 

determine the species present, and their distribution within the Site. 
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Banded Newt 

The only known Armenian population of this species is found to the south of the Site, in reservoirs in the vicinity 

of Shamlough.  

This species is known to favour freshwater lakes, ponds, freshwater marshes, stream ponds and slow-flowing 

rivers. It is unlikely that the shallow, fast flowing streams present in the Site support this species, and due to the 

lack of any standing water features, further surveys to determine its distribution within the Site are not 

recommended. 

Shelkovnikov’s Tree Frog 

Tree frogs are generally active at night, coming down to the ground to forage and rehydrate; spending the day 

sitting on the stems and broad leaves of trees, bushes and large herbaceous vegetation. 

To determine the presence of this species within the Site it is recommended that two nocturnal surveys are 

undertaken within a representative selection of woodland habitats throughout the Site, once per month in April 

and May 2013 during the species typical breeding season. 

A survey team of six should be employed during each survey to walk six different transect routes to cover all 

suitable habitat within the Site, and it is recommended that the duration of each survey be in the region of 1.5-2 

hours per transect. 

During the surveys, the number of males participating in the mating chorus should be counted and their location 

mapped on base maps to determine areas of the Site where population size is at its greatest. 

Spur-thighed Tortoise 

The spur-thighed tortoise is known to be very susceptible to persecution and other anthropogenic impacts. 

They live in holes and usually hibernate during the winter. This herbivorous tortoise is found most frequently 

where soft soil hummocks form on the sides of vegetation. This habitat provides ideal places for burrowing and 

laying of egg clutches (three clutches per year). They are especially apparent during the first warm days of the 

year when they begin to pair (usually around early April). 

It is recommended that a detailed walkover survey of the Site be undertaken during April 2013 to determine the 

precise location of animals and burrows in relation to the development footprint of the Site, the results of which 

can be used to determine the potential effects of the development on this species. 

Transcaucasian Ratsnake 

It is recommended that a presence / likely absence survey for this species be undertaken, broadly following the 

methodology for undertaking reptile surveys in the United Kingdom (Froglife, 1999). This involves the 

installation of artificial refugia (corrugated fibre trays and asphalt mats) located within suitable habitats including 

woodland edges, sloped banks, dense scrub and tall ruderals. These refugia provide easily located reptile 

basking spots.  Following an initial site visit to install the refugia, a total of seven survey visits should be 

undertaken in suitable conditions: 

■ Early morning or late afternoon; 

■ Warm air temperature; 

■ Dry; and 

■ Little or no wind. 

The artificial refugia should be installed at least one week in advance of the first survey being carried out. Due 

to the size of the Site it is recommended that a sampling approach be undertaken, with a total of 500 refugia   
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installed within areas of suitable representative habitat at a density of 5-10 refugia per hectare.  The reptile 

surveys should be undertaken between March and May 2013. 

Mammals 

Bats 

The 2005 EIA detailed the presence of four Red Book of Armenia (2011) and IUCN Red List species as being 

present within or adjacent to the Site; these being: 

■ Armenian whiskered bat – critically endangered; 

■ Whiskered bat – least concern; 

■ Brown-long eared bat – least concern; and, 

■ Asian particoloured bat – least concern. 

The expanse of woodland within the Site is likely to offer bats numerous roosting opportunities within cracks, 

holes and splits in the trees. The original stone built buildings (see Appendix 1: Photo 13 and 14)) still present 

on the Site are also suitable to support roosting bats and during the July 2012 site survey a number of bat 

droppings (unidentified species) were found on these buildings in the south of the Site. The woodland and 

watercourses are additionally likely to provide significant foraging opportunities to the local bat populations. 

The potential impacts of the Development on bat populations present are likely to be: 

■ Damage or destruction of bat roosts during site clearance or dumping of waste material;  

■ Disturbance to commuting, foraging or migrating bats during site clearance or dumping of waste material; 

■ Direct loss of adults or young bat species during vegetation clearance or dumping of waste material; 

■ Loss of foraging habitat and commuting routes. 

To determine the value of the Site to rare bat species and to assess the potential effects of the development on 

bat populations, it is recommended that the following surveys are undertaken. The scope and methodology of 

these surveys follows recommendations outlined within Guidelines for Surveillance and Monitoring of European 

Bats (EUROBATS, 2010), and Bat Surveys: Best Practice Guidelines 2nd edition (Bat Conservation Trust 

(BCT), 2012). 

 

Spring and Summer 2013 (March to July) 

To determine if the Site is used by spring migrating bats, and to record the number of bats using the Site during 

the breeding season, it is recommended that a series of activity surveys are undertaken as outlined below, 

backed up with automated detector recording. 

One activity survey should be undertaken per month between March and July 2013 (inclusive), following the 

scope outlined above. To compliment these surveys five consecutive nights of automated detector recording is 

undertaken per month, as outlined below. 

The level of survey effort outline above is sufficient to determine if the Site constitutes an important location for 

bats during both the spring and autumn migration periods, and will also determine the numbers and distribution 

of rare species of bat breeding within the Site. Mitigation to be implemented to prevent impacts to these species 

will be detailed following the results of the survey work, along with any future monitoring surveys to be 

undertaken.  

 

Autumn 2013 (mid-August to mid-October) 
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Many species of European and Asian bats migrate, not just over short distances from their summer roosts to 

their hibernation roosts, but also using regular migration routes covering distances of hundreds of kilometres 

across regional and national borders.  

Bats also gather together in large numbers in the autumn at swarming sites, where mating takes place. 

To determine if the Site is used by autumn migrating bats, or constitutes an important swarming Site, it is 

recommended that a series of activity surveys are undertaken backed up with automated detector recording. 

One activity survey should be undertaken per month between August and October 2013 (inclusive). The 

nocturnal bat activity surveys should be carried out in suitable weather conditions (night time air temperature 

>8˚C, dry and little to no wind) over a period of three hours, starting at dusk and continuing for three hours after 

dusk, or starting three hours before dawn and continuing up until dawn. 

It is recommended that a total of four transect routes are covered during each survey, with two surveyors 

walking each transect route for health and safety reasons. The transect routes should be designed to cover the 

majority of suitable habitats within the Site, including the two identified gorges. 

During each transect it is recommended that the surveyors stop at up to 10 sample points along each route for 

a period of three minutes to record the species present, level of use by bats and identify areas of concentrated 

bat activity.  

The surveys should utilise ultrasonic detectors, such as time expansion (Petterson D-240X) bat detectors to 

assist in the location and identification of any bats present. The surveys should determine flight paths, 

commuting routes and feeding areas of any bats present, as well as the numbers and species of bat.   

To supplement the activity surveys it is recommended that five consecutive nights of automated detector 

recording is undertaken per month, as recommended by the BCT (2012) for a large site of high habitat quality; 

with one detector installed along each of the four transect routes. The boxes collect time expansion or high 

speed recordings of high technical quality and most species of bat can be identified. The efficiency of finding all 

species within a site is likely to be improved by using automated detectors (EUROBATS, 2010). 

Other Small Mammal Species 

The 2005 EIA detailed the presence of four Red Book of Armenia (2011) and IUCN Red List species as being 

present within or adjacent to the Site; these being: 

■ Etruscan shrew - least concern ; 

■ Eurasian water shrew - least concern ; 

■ Lesser white-toothed shrew - least concern ; and, 

■ Edible dormouse - least concern.  

To determine the presence and distribution of these species within the Site it is recommended that nest boxes 

and small mammal traps are installed within suitable habitats across the Site including the two aforementioned 

gorges. 

 

Nest Boxes 

Installing nest boxes within a site is the standard method of detecting the presence of and monitoring the edible 

dormouse. Wooden nest boxes, similar to bird boxes, but with the entrance hole facing the tree, are readily 

used by dormice. Nest boxes need to be used in large batches to be an effective survey method. It is therefore 

recommended that 100 wooden boxes suitable for nesting edible dormouse are installed within the woodland of 

the Site; put up in a grid spaced about 20 m apart. They should be installed in March 2013 and checked in May, 



 

 

 

   

 25 | 39  
   

July and September 2013 for the signs of dormouse occupancy, which can include individual dormice, nesting 

material or feeding remains. 

 

Small Mammal Trapping 

Live trapping small mammals is a suitable method of determining what animals use or occupy a certain habitat 

and/or area. Live traps can also be used to gauge to size of a mammal population and how they make use of 

their habitat. It is recommended that 50 small mammal traps are deployed nightly for a period of five days in 

late August/ early September 2013, to give a total of 250 ‘trapping nights’.  

A different area of the Site should be surveyed each night to ensure the survey covers as much of the area as 

possible. 

The traps should be placed in thick vegetation as small mammals tend to avoid open spaces. The leading edge 

of the trap should be flush with ground level.  

The traps should be marked with brightly coloured tape to ensure that they can all be found each morning after 

trapping has taken place. 

The traps should be placed in a square grid to see how the mammals use the habitat and gives an indication of 

population density. 

The traps should be set out in the evening and checked the following morning, within the space of 12 hours, as 

small mammals such as shrews do not last long in traps. 

Large Mammal Species 

Consideration of the presence of large mammal species will be undertaken (within suitable habitats) within the 

Site and up to 3 km from the Site boundary.  Surveys will comprise visual transects where evidence indicating 

the presence of large mammal species will be recorded such as the presence of print, faeces and or scratching 

posts and will follow existing in pathways in order to ensure disturbance is minimised.  As outlined, the full 

scope of large mammal surveys will be established and agreed through consultation with the relevant 

government stakeholders and/or Armenian scientific institutes. 

Invertebrates 

Over 200 species of invertebrate are listed as rare and declining in the Armenian Red Book (2011). 

In practice, it is almost impossible to undertake a complete invertebrate survey, even over a small area, 

because many hundreds of species may be present, including communities in the soil, in rock crevices, within 

plant stems and concealed in other areas. Further, many are active for only a few days in the entire year.  

Thus the normal practice is to look for uncommon habitat types or scarce plants which may have associated 

invertebrates that are rare by reason of the scarcity of the habitat or food plant.  

Aquatic Invertebrates 

It is recommended that the aquatic invertebrates’ assemblages are sampled during surveys in spring (May 

2013) and autumn (September 2013). The aquatic component should be sampled using pond-netting or other 

methods in deeper water (e.g. dredging, grabs on soft bottoms). Ground searching and sweeping should also 

be used for ‘terrestrial’ groups in habituating the river banks. The sampling of shingle bank assemblages should 

include excavation as part of the ground searching. Ground searching should not take place immediately after 

major flooding episodes, or the sample will be dominated by species displaced from other habitats. 
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The surveys should be undertaken across a number of sampling sites which correspond with water quality 

sampling locations where the riverine substrate is suitable for invertebrate populations. 

These sampling sites can then be used to assess if, and how, the on-going site operations are currently 

affecting these watercourses, and what potential future impacts may occur and how impacts can be mitigated. 

In addition, undertaking water quality and invertebrate sampling at identical or near identical locations will allow 

the results of the surveys to be compared and contrasted in terms of understanding factors influencing 

inveterate abundance. 

Terrestrial Invertebrates 

Trees and shrubs create complex habitats supporting several very distinct invertebrate assemblages 

associated with the canopy foliage, decaying wood or bark and wood surfaces. It is likely that all these 

assemblages would be targeted in surveys of ‘woodland’. 

The tree and shrub component of sites will vary considerably in total abundance (from one tree or bush to an 

entire forest), density, and age structure (from young through to veteran or even ancient trees or shrubs); these 

aspects may also vary across the Site. The invertebrate fauna varies in composition, abundance and 

conservation quality accordingly. Small numbers of open-grown trees and shrubs are generally of greater 

conservation interest for invertebrates than larger expanses of dense closed canopy woodland. 

It is recommended that nocturnal light-trapping is undertaken as this is the only practical and rapid option for 

surveying species of moths and other flying insects attracted to ultraviolet light.  

It is also recommended that the terrestrial invertebrate surveys include the following: 

■ Inspections of large, old trunks of living trees, especially those in sunny, well lit areas – the survey should 
focus on cavities, rot-holes, cracks and splits; and 

■ Beating or tapping of branches over a net to capture arboreal species. 

In terms of the above methods, one survey should be undertaken per season (spring, summer and autumn 
2013) to record the following: 

■ The late spring optimum in adult abundance (May-June 2013); 

■ High summer species (July-August 2013); and 

■ Autumnal species (September – October 2013).  

 

Each survey should focus on five sampling areas within the Site, spending around 1.5 hours at each sampling 

area during the daytime inspections and beating survey, in addition to the night-time light-trapping. Where 

possible, visits should take place during extended periods of high atmospheric pressure so that weather 

conditions are most likely to be optimal. 

Fish 

Aquatic invertebrates and water quality data can be used as an indicator species to determine the biological 

quality of a river. Therefore, specific surveys to determine the species of fish, their density and distribution 

within and adjacent to the Site are not strictly required, as any conclusions of the developments impacts to the 

aquatic ecosystems, and the need for mitigation to control impacts can be concluded based on the results of 

the aquatic invertebrate and water quality surveys. Although the above survey effort in most instances would be 

adequate for the purpose of an ecological assessment, where surveys confirm the presence of high value 

and/or pristine freshwater habitats, further consultation should be undertaken to determine a requirement for 

additional survey effort. 
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Ecosystem Services Assessment 
Ecosystem Services are the resources and processes that are supplied by natural ecosystems. Collectively, 

these benefits are known as and include products like clean drinking water and processes such as the 

decomposition of wastes.  A definition of these services were formalised by the United Nations 2005 Millennium 

Ecosystem Assessment (MEA).  This assessment grouped ecosystem services into four broad categories, 

these being: provisioning, regulating, supporting and cultural. 

The results of the above surveys will be considered and assessed for their collective contributions towards 

Ecosystem Services.  This assessment will be undertaken through coordination with the required social 

baseline studies both pre and post-assessment. 

Generic Mitigation Measures 
It is understood and acknowledged that ground clearance works have already been undertaken within the Site 

and that the requirement to undertake these activities may need to continue in advance of completion of the 

above surveys and additional reporting / assessment.  As a consequence, and until completion of the above 

surveys which will inform a requirement for detailed mitigation proposals, the following generic mitigation 

measures (which apply to a variety of ecological receptors across the Site) are proposed to minimise impacts to 

the Site’s ecology: 

■ In advance of completion of the above surveys and with specific reference to any further removal / 
clearance of woodland, grassland and/or other ecological valuable habitats, the client will engage a 
Suitably Qualified Ecologist (SQE) to undertake a series of ecological surveys to update the baseline 
information for these habitats.  The aim of these surveys will be to provide up to date information in order to 
inform an appropriate mitigation proposals in order to ameliorate potential impacts. 

■ The removal of any buildings and/or trees should be preceded by the requisite checks by a SQE for 
evidence of mammal species, in particular, the presence of bats and/or any other small mammal species.  
If any mammal species is discovered, additional detailed mitigation measures will be required applicable to 
the species and/or species group in question. 

■ In respect to amphibians and reptiles, generic mitigation measures will aim to reduce the potential for any 
mortality or other harm to these species groups and ensure that sufficient habitat of suitable quality, 
quantity and connectivity is maintained to accommodate the populations of reptile and amphibians.  Where 
appropriate, translocation should be considered a viable option; however, translocation should only be 
undertaken under the direction of the SQE and in accordance with a method statement agreed to by the 
relevant government stakeholders.  For certain species, displacement to un-developed areas of the Site 
may be a viable option through improving the suitability of these areas for such species coupled with a 
reduction in suitability of habitats to be developed through the removal or sequential reduction in vegetation 
height.  Measures to enhance habitats that will never be developed within the Site for amphibian and 
reptiles will include the creation of log and stone piles (as part of the site clearance) to create new resting 
places / hibernacula to compensate for the loss of existing structures within the Site.  Mitigation will be 
discussed and developed prior to construction through detailed consultation with the relevant government 
stakeholders. 

■ An ecological watching brief will be provided during the hibernation period (October to March - dependent 
upon temperature) to ensure that ground breaking works (if undertaken at  this time of year) minimise 
disturbance and mortality effects to reptiles and amphibians and therefore are legally compliant.  If ground 
breaking works do occur during the hibernation period then measures to reduce impacts will be considered 
such as the use of bog mats to reduce ground pressure limiting potential to cause injury to subterranean 
animals.  Any habitat considered as being of higher value for reptiles will be clearly demarcated (i.e. with 
clearly visible tape) to prevent any construction vehicles accidently straying into these habitats. 

■ Mitigation for freshwater fish and habitats will focus on reducing disturbance and fragmentation and loss 
and/or a reduction/deterioration of riparian habitats, particularly in respect to works within the Shnogh, 
Kharatanots, Dukanadzor and Debed Rivers and their tributaries.  Construction works at the identified 
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watercourse crossings will be undertaken in such a way that freshwater fish will be able to continue moving 
up and downstream of proposed crossings during construction and operation of the Proposed 
Development.  Where bridging is not feasible and culverts are required, the length of culverts will be kept to 
a practical minimum and should not alter the gradients markedly from existing conditions so as to avoid 
altering flow patterns and resulting habitat loss and to avoid excessive siltation or erosion.  Similarly, 
culverts will be bottomless to allow natural bed and bank profiles to remain, where practicable, which will 
assist in the reduction of the risk of erosion through increased water velocities.  Culverts will be maintained 
to an adequate level thereby ensuring continual operation during operation of the Proposed Development.  
Blocked or poorly screened culverts may impede the migration of fish leading to greater fragmentation 
effects.  In addition, culverts will remain unobstructed at night.   

■ In addition to the above, the contractor will seek to reduce the amount of in-channel works and, where 
practicable, will undertake the translocation of channel substrate. 

■ The contractor will avoid unnecessary disturbance to habitats by minimising the extent of ground clearance 
and other construction practices as far as practicable (under the supervision and direction of the SQE). 

■ Clearance works will adhere to internationally acceptable Pollution Prevention Guidance (PPG) in respect 
to working in and around watercourses. 

■ Plant and personnel will be constrained to a prescribed working corridor through the use of temporary 
barriers, thereby minimising damage to unaffected habitats and potential direct mortality and disturbance to 
protected species. 

■ Works compounds, storage sites and access tracks will avoid and/or minimise, as far as practicable, the 
loss of areas of woodland and wetland or any other habitat identified as being of ecological value by the 
SQE. 

■ The contractor will adhere to international best practice guidance with respect to culvert design. 

■ All excavations will be covered at the end of the working day and/or escape ramps incorporated to allow 
any trapped animals who might fall into trenches escape on their own accord.  All exposed pipes and 
trenches will be checked each morning prior to starting construction activities.  If trapped animals are found 
an experienced ecologist or specialist animal handler will be contacted to remove any distressed animals. 

■ The use of lighting in proximity to woodlands will be minimised, as far as practicable, but if required 
directional lighting will minimise disturbance associated with light spillage along woodland edge and into 
woodland blocks or other high value habitats such as freshwater features located adjacent to the working 
area. 

■ Regular ecological toolbox talks will be given to all construction personnel on the potential presence of 
protected species and any measures that need to be undertaken should such species be discovered during 
construction activities. 

■ As part of on-going ground clearance works, a Site Restoration Plan (SRP) should be developed and 
implemented as part of a wider Environmental Management Plan (EMP) to ensure those areas of habitat 
that have been temporarily lost through development are reinstated.  In order to facilitate restoration, 
disturbed ground will be restored as soon as practicably possible using materials removed during the 
construction of access tracks and other forms of construction.  To achieve this any excavated soil will be 
stored in such a manner that is suitable to facilitate retention of the seed bank.  This will aid site restoration 
and help conserve the pre-construction floristic interests at the Site.  Where re-seeding is required then 
seed mixes of local provenance will be used. 

■ As part of the site wide EMP, the contractor will prepare a Forest Restoration Plan (FRP).  The plan will 
outlined proposals to directly mitigate for the loss of woodland / forest and should as a minimum include 
measures such as the planting of new woodland / forest and/or the management of existing forest / 
woodland outside the Site as mitigation offset for the loss of wooded habitats within the Site. 
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Conclusions 
The Site is known to support, or has the potential to support rare and notable species of birds, mammals, 

reptiles, amphibians, invertebrates and fish.  

In line with recommendations detailed within an ESDD undertaken for the project in 2010 by ERM, and a review 

of the project and previous assessment work undertaken by EKF in March 2012; a series of baseline surveys 

have been designed and detailed to establish the ecological baseline of the Site and to allow mitigation, 

enhancement and compensation measures to be implemented where appropriate throughout the lifetime of the 

Proposed Development. 

Table 2 below details the recommended surveys and the time of year they should be undertaken. 

Table 2: Summary of Proposed Survey Methods 

Survey Methodology Timing 

Botanical ■ 50 (10 m 
2 

x 10 m
2
) sampling 

sites to record rare plant 
distribution. 

■ March to September 2013 

Birds ■ Breeding ■ One transect survey and one 
vantage point survey 
undertaken monthly in 
addition to walkover surveys 
within representative habitats. 

■ Transects to be walked by a 
tea of six ornithologists 
recording breeding bird 
activity. 

■ Vantage point surveys 
undertaken by six 
ornithologists. 

■ March to May 2013 

■ Wintering ■ Vantage point surveys 
recording wintering bird 
activity. 

■ One survey per month using 
six ornithologists per survey. 

■ November 2013-February 2014 

Reptiles and 
Amphibians 

■ Shelkovnikov’s 
tree frog 

 

■ Two nocturnal surveys 
recording number of males 
participating in the breeding 
chorus 

■ Six surveyors walking six 
different transects per survey 

■ April to May 2013 

■ Spur-thighed 
tortoise 

 

■ Walkover survey of the Site 
to record the location of 
animals and burrows. 

■ April 2013 

■ Transcaucasian 
ratsnake 

 

■ Presence/ likely absence 
survey 

■ 500 artificial refugia to be 
installed at a density of 5-10 
per ha. 

■ March to May 2013 

Mammals ■ Bats ■ One activity survey 
undertaken per month in the 
spring, summer and autumn 
periods. 

■ March to October 2013 
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Survey Methodology Timing 

■ Four transect routes walked 
per survey. 

■ Five nights of consecutive 
automated bat detector 
recording per transect per 
month. 

■ Small 
mammals 

■ 100 wooden nest boxes 
installed on mature trees 20 
m apart. 

■ Checked on three occasions. 

■ March 2013 

 

■ May, July and September 2013 

■ 50 small mammal traps 
deployed for a period of five 
nights. 

■ Late August/early September 2013 

Invertebrates ■ Aquatic ■ Sampling aquatic invertebrate 
assemblage at water quality 
sampling sites within and 
adjacent to the Site. 

■ Pond netting, dredging, 
ground searching, sweeping 
and excavation. 

■ May and September 2013 

■ Terrestrial ■ One survey per season. Five 
sampling points per survey to 
be subject to Nocturnal light 
trapping; 

■ Inspections of large, old 
trunks of living trees; and 

■ Beating of  branches. 

■ May-June 2013 

 

 

■ July-August 2013 

■ September-October 2013 
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Appendix 1 – Site Photographs 
 

Photo 4: Kharatanots Gorge: looking from north to south  
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Photo 5: Kharatanots Gorge: looking from southwest to northeast 

 

Photo 6: Kharatanots Gorge: looking from northeast to southwest 
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Photo 7: Shnogh River: taken from the eastern extreme of the Site 
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Photo 8: Confluence of the Pichut Gorge and Shnogh River 

 

Photo 9: Confluence of the Shnogh and Debed Rivers 
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Photo 10: Confluence of the River Shnogh and River Debed 
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Photo 11: One of upper streams of Dukanadzor Gorge before it enters the tunnel (see Photograph 12 below) 
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Photo 12: One of upper streams of Dukanadzor Gorge where it enters the tunnel to flow under the overburden 
rocks 

 

Photo 13: Example of existing buildings on Site likely to support roosting bats 
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Photo 14: Bat dropping on wall of building shown in Photo 13 
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