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Introduction 

 

The planned monitoring activities at the St Nikola Wind Farm (SNWF) in 2013 followed the 

guidelines and instructions given in the Environmental Management and Monitoring Plan 

(EMMP 2008). The EMMP represents the joint ecological requirements and compliances 

stated in the EIA resolution (Ministry of Environment and Waters) and those of the financial 

institutions. The methods to be applied for the activities are detailed in the Owner Monitoring 

Plan (OMP 2010). This plan has been coordinated with the Regional Inspectorate of the 

Bulgarian Ministry of Environment and Waters in Varna (RIEW Varna) prior to the start of 

the wind farm’s commercial operation, in March 2010.  

 

It was determined that the results of the monitoring program for the fourth operational year in 

2013 should be presented and accord with: 

• Seasonal descriptive reports on the winter and autumn surveys 

• Monthly reports of the carcass monitoring and bird activity in the wind park territory 

• Annual summary report for 2013 

 

The seasonal reports for each year are published on the AES Geo Energy web page: 

http://www.aesgeoenergy.com/site/Studies.html. Relevant results for 2013 are available on 

this web page.  

 

The monthly reports are submitted to AES GeoEnergy and their results are summarised in the 

present report for 2013.  

 

The present report fulfils the third requirement, in providing a summary of relevant 

monitoring activities and their results, for 2013.   

 

 

 

 

 

 

 

http://www.aesgeoenergy.com/site/Studies.html
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Figure 1. Map showing the main agricultural crops in SNWF territory in the environs of the 

study area (indicated by a red dashed line). Lime green – wheat; white – sunflower and corn; 

yellow – rape; khaki green - vineyards. 
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2013 Plan for ornithological monitoring 

 

The 2013 plan of activities reflects the basic EMMP requirements, conducted in the fourth 

operational year of SNWF. It should be noted, however, that for 2013 the EMMP does not 

require that the monitoring elements concerning ‘birds’ use/disturbances’ and ‘vantage point 

monitoring’ must be conducted. Even so, the full EMMP scope as conducted in previous 

years, as regards efforts during the winter and autumn migration periods, were executed in 

2013 in order to maintain the accumulation of results across multiple years of operation.  

 

For year five (2014), all elements requiring full monitoring of the activity of wintering birds 

and autumn migrants become mandatory again. Monitoring of collision victims is mandatory 

throughout the lifetime of the operational wind farm. For reference, the EMMP and OMP 

documents are available at: http://www.aesgeoenergy.com/site/index.html  

 

The Independent Ornithological Expert (IOE) continued in 2013 to support the ornithological 

surveys and mitigation monitoring and the interpretation of results and verification of the final 

published reports, according to the requirements of the EMMP. The role of the Senior Field 

Ornithologist (SFO) also continued according to the following requirements: 

 

1. To co-ordinate ‘on the ground’ survey and data collection and to hold the authority to 

instigate the turbine shut down system (TSS). 

2. To analyse and draft report the results of every field survey (winter and autumn 

monitoring results). 

3. To organize analysis of the accumulated radar data.  

 

For the program in 2013 field expert roles have been executed by different employees at 

different times of the year and the SFO for coordination of the activities are listed at the end 

of this report. The field ornithologists were tasked with executing the requirements below:  

 

Collision Victim Monitoring 

The collision monitoring methodology follows that developed in the USA for bird collision 

monitoring at wind farms (Morrison 1998).  Searches for collision victims are conducted 

systematically throughout the year, and the frequency is increased during the two periods 

when there are potentially most birds at risk of collision; during autumn migration and winter.  

http://www.aesgeoenergy.com/site/index.html
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Breeding Bird Survey (April-June) 

 

The EMMP states a three year term for breeding bird monitoring. The conclusions and results 

after the third year have been published in the 2012 Breeding Birds Report, available at 

http://www.aesgeoenergy.com/site/index.html. These can be summarised as follows:  

1. The Breeding Bird Survey in 2012 registered a similar composition of species and breeding 

density of typical farmland bird species as observed elsewhere in Bulgaria and in breeding 

bird surveys conducted at SNWF in 2009 and 2010.  

2. The number of species as well as their abundance remained similar after the first two years 

of the wind farm’s operation, in 2012, as it was before the operation of the wind farm. 

3. There were no breeding species of high conservation value registered in significant 

numbers, or unusual concentrations of species of conservation concern, in the wind farm 

territory. The SNWF area is unremarkable in the community of breeding birds that it supports.  

4. In light of these findings, no further efforts on recording the breeding bird community were 

deemed as necessary in 2013, or in subsequent years of SNWF’s operation.    

 

Habitat/Crop Surveys 

Mapping of the habitats and crop types within the study areas were made during 2013 in 

accordance with the EMMP requirement on this issue. This is to enable birds’ habitat 

preferences to be investigated and habitat to be taken into account if changes in the bird fauna 

or behaviour of the birds are observed.  

 

Winter Bird Survey 

The Red-breasted Goose (Branta ruficollis) is classed as being endangered by the IUCN and 

Bulgaria is one of the principal over-winter sites for this species, a winter bird survey has 

been undertaken during the 2012/2013 season in order to assess the flight paths over, and use 

of, the wind farm site by geese; most notably Red-breasted Goose.  The results of the surveys 

will be used to develop suitable mitigation measures, if required, in order to minimise the 

potential impacts of the wind farm. 

 

Autumn migration study (Vantage Point Survey) 

This involves the use of a team of field ornithologists during autumn migration (main period 

15 August to 30 September) recording the fight activity of all birds from vantage points. In 

http://www.aesgeoenergy.com/site/index.html
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2013 similar data as for previous autumn periods were collected in order to test for potential 

barrier effect and long term changes in the species composition numbers and behaviour of 

birds migrating through SNWF. These observations also informed the Turbine Shutdown 

System. 

 

Turbine shut-down bird flight activity monitoring  

Under the EMMP, the turbine shut-down programme (Turbine Shutdown System: TSS) 

requires continuous observation of migratory birds during autumn and staging birds flying 

towards the wind farm site throughout the year. Data were recorded using vantage point 

surveys. This work will continue annually through the lifetime of the wind farm and will be 

implemented by a team of ornithologists in autumn migratory season and geese wintering 

period and, out with these intensive periods of birds’ flight activity  in case of sporadic 

observations of sensitive rare bird species. Hence, in 2013 the mandatory periods during 

which the TSS were activated, were: 

 Autumn migration (15 August – 30 September) 

 Wintering (1 December – 15 March) 

 During the other periods of the year in the event that birds of conservation significance 

appeared in the area of the wind farm. 

The main goal of the system is to minimise the possibility of collision of birds with the rotor 

blades of the turbines during their operation; especially those of high conservation status.  

 

 

Bats 

SFO commissioned a bat monitoring programme, based on the EMMP (2008), a report from 

RSK Carter in 2009 and the results from the 2011 surveys. The results of these studies were to 

help inform both the monitoring responsibilities at the wind farm site and also to provide a 

data set for future impact assessments for wind turbines in similar habitats. The data were 

collected from April until October. 

 

The three year bat monitoring program as required by the EMMP was completed in 2012, and 

was not continued in 2013 after recommendation for termination by bat experts from RSK 

Carter and consent of the IOE; although  carcass searches for bats are ongoing in order to 

monitor mortality.   
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Monitoring: 2013 results 

 

Winter Bird Survey  

Methods were the same as in previous winter surveys. Data were collected within a ‘core 

territory that encompassed an area centred on the SNWF wind farm (Figure 1), but with 

additional areas in a buffer in the vicinity of the wind farm: this is to distinguish this area of 

consistent effort across winters from a much wider area where observations were also 

undertaken, in some previous winters, that extended north, up the coast to the freshwater lake 

of Durankulak (see report for the 2010/11 winter). The ‘footprint’ of the SNWF wind farm, 

prescribed by a perimeter around the outermost turbines, is referred to as the ‘SNWF territory’ 

(also referred to as the Project Area in some previous reports). The 75 days of the study 

encompassed the whole period when geese were potentially present in the core study area, 

including the SNWF territory, during 2012/13. Detailed observations were made daily, so far 

as possible within the constraints of suitable weather, on the location and counts (including 

species composition) of birds involved in flight activity and feeding behaviour of any flocks 

within the wind farm and its vicinity. Crop types within the core study area were also 

recorded (Figure 1) and in a wider area that extended up to the road between the coast and the 

town of Shabla. 

The methods applied in 2012/13 were similar to those in the winter seasons of 2008/2009, 

2009/2010, 2010/2011 and 2011/2012. The comparative approach provided important 

information concerning the species composition of geese and their spatial and temporal 

distribution within the wind farm area in five consecutive winter seasons.  

 

There has been no difference in the start and end of the winter periods within all five winter 

seasons. The temporal dynamics of the presence of foraging geese reflects meteorological 

conditions in the region and correlates positively with the coldest period of winter. However, 

there is a definite ‘peak’ period of foraging activity at SNWF with a concentration of over 

90% of RBG being seen within 20-30 days; this concentration corresponds to the coldest 

period of the winter in all five surveyed seasons. It is then when geese roosting at the lakes 

20-30 km north of the windfarm commute on a daily basis to several feeding grounds further 

south in order to access food, among others the SNWF area.  
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The number of goose flights within the wind farm varied across the winters of the study. This 

partially depended on the time period when the geese were roosting in the region of NE 

Bulgaria. It also varied according to the number of flights that passed through the wind farm, 

and according to the numbers of geese that accessed areas within the wind farm for feeding. 

These numbers of feeding geese varied across winters, as recorded before SNWF was 

constructed.     

 

The flight altitudes of the geese from all species observed crossing the wind farm area were 

most intensive between 50 and 100 m above ground level in all four winter seasons. There 

was a slight decrease in the mean altitude of flights in the latest winter (2012/13) which may 

indicate a habituation process to the presence of turbines in the post-construction period of 

SNWF, or that SNWF was a particularly attractive area for feeding geese in 2012/13 (and so 

more low altitude flight records were observed as geese flew in and out from feeding areas 

within the wind farm).  

 

The 2012/13 winter observations confirmed previous results that the diurnal activity of geese 

primarily occurs in two periods of intensive flights: morning (7-9 h) and, to a lesser extent, 

evening (16-18 h). The study in 2012/13 again did not register substantial nocturnal flight 

activity as was already recorded during the previous two winter surveys. 

 

The 2012/13 winter confirmed, once again, that hunting pressure has probably pushed geese 

to change their overnight roost sites from their two traditional fresh water lakes to the sea 

surface in a large area along the Black Sea coast. This pressure has been increasingly 

observed over the last 10 years with shooting of the wintering geese around the two main 

fresh water roosting sites; lakes of Durankulak and Shabla. This will probably have an 

adverse effect on these wintering geese populations far greater than any effect of SNWF, as it 

is apparent that SNWF has not prevented geese from using feeding grounds used in the past, 

or presented a material increased risk of mortality through collision with the turbine blades in 

accessing these feeding grounds. 

 

No intact carcasses or remains of geese that could be attributed to collision with turbine 

blades were found during several hundred searches per season under operational turbines in 

three winters’ surveys after the wind farm’s construction. Both geese species clearly have a 

near-perfect ability to avoid collision with the rotating turbine blades at SNWF. That this 
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capacity can be demonstrated with a high level of statistical certainty also indicates that geese 

are not averse to flying through or feeding within the wind farm.   

 

There is no evidence of any adverse effect of SNWF on populations of geese species in 

winter: the presence of the wind farm has apparently not discouraged the use of arable 

resources by feeding geese and SNWF does not create a material risk of collision mortality. 

To summarise: to date no geese have apparently died as a result of SNWF and no geese have 

apparently been prevented from using potential feeding areas within SNWF. 

 

The detailed report of the wintering bird survey 2012 – 2013 is published on the AES Geo 

Energy web page: http://www.aesgeoenergy.com/site/Studies.html 

 

Autumn Migration Survey 

 

The study was carried out in the period 15 August – 31 October, in 2013. The surveys were 

made during the day, in a standard interval of time between 8 AM and 6 PM astronomic time. 

In the autumns 2008 – 2012 the study period was shorter covering a total of 45 days (15 

August – 30 September); the period of the most intensive migration. The increase of the 

observation period in 2013 aimed, in conjunction with a concurrent extension of the TSS, to 

attain an even higher assurance level in the mitigation of collision risk with respect to all 

potentially sensitive bird species that may appear in SNWF until the end of October. The data 

collected in October 2013, during the extension period, were not used for comparative 

purposes as regards analysis in respect to the consistent periods of autumn monitoring at 

SNWF in previous years, 2008 – 2012. In other words, the records of birds made in October 

2013 are not included in cross-year comparisons in the present report, so as to maintain 

consistency across the longer study period. (Although very few birds were recorded during 

observations in October 2013.) 

 

The data collected in the autumn 2013 confirmed the results of previous years and allowed 

evaluation of the long term effect of SNWF on bird migration. The long term monitoring in 

the same territory has allowed the following conclusions: 

 

1. The numbers of species passing through the SNWF territory in autumn varied by year 

with no trend for a decrease after SNWF was constructed and started its operation  

http://www.aesgeoenergy.com/site/Studies.html
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2. The absolute number of observed birds naturally varied by year but with no trend for a 

decrease after SNWF was constructed and started its operation  

3. The altitude of flight varied by years but with no overall trend for an increase after 

SNWF was constructed and started its operation  

4. There is no evidence for change in migratory direction (avoidance) associated with the 

wind farm territory. At a gross scale, birds did not demonstrate macro-avoidance of 

the turbines that could be considered as a change of migratory direction and, thereby, a 

change of migratory route  

5. The occurrence of autumn migrants in all six autumn seasons was strongly correlated 

with typically short periods of a few days when strong westerly winds occurred.  

6. During four years of wind farm operation, carcass searches during the autumn periods 

revealed a total of 11 victims that could be ascribed to collision.  Records of collision 

mortality do not indicate any possibility of an adverse impact of SNWF on any bird 

population passing through the wind farm territory. 

7. The application of the Turbine Shutdown System (TSS) may have had a significant 

contribution to the low level of direct mortality registered in the operational period of 

SNWF.  

The substantial data collected in six autumn seasons indicate that the operation of SNWF does 

not constitute a major obstacle or threat, either physically or demographically, to populations 

of migrants passing through its environs. 

 

The detailed report of the 2013 autumn migration monitoring is published on the AES Geo 

Energy web page: http://www.aesgeoenergy.com/site/Studies.html  

 

Collision Victim Monitoring 

The collision monitoring methodology largely followed that developed in the USA for bird 

collision monitoring at wind farms (Morrison 1998). The detailed description of the protocol 

is given in the Owners Ornithological Plan. Results of the carcass monitoring are reported to 

RIoEW Varna. The presented results of the carcass monitoring consider a plethora of 

potential causes of mortality, through awareness of the many possible causes, including 

collision strikes – either with blades or turbine towers; direct predation from one of several 

raptors or mammalian predators; starvation; hunting; poisoning; ‘natural’ casting of feathers; 

and secondary scavenging of remains. With this awareness, considerations of mortality causes 

are based on many indicative signs that surround each individual record. These signs include: 

http://www.aesgeoenergy.com/site/Studies.html
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trauma injuries in “intact corpses” (e.g. blunt as in a large turbine blade or fine as in talon or 

teeth marks), presence and form of animal tracks in mud or soil surrounding remains, 

presence of human influence (including footprints, spent shotgun cartridges, records of human 

activity), indications of poisoning (including discovery of baits in near past), ‘spread’ of 

remains (and with regard to distance from turbine base), other nature of remains (plucked or 

sheared feathers; freshness of pluckings and remaining flesh); and any other local coincidental 

records or observations that may help to discern cause of death.   

 

A comparative analysis of all available data up to 2013 is presented in Tables 1 and 2. 

Surprisingly low mortality was observed in the wind park during the four year period of 

monitoring (Table 1). All presumed collision victims were reported to RIoEW Varna.  

 

Table 1. Intact carcasses of different species found in 2010 – 2013 and conservation status of 

the birds according to Digital edition of Bulgarian Red Data Book (http://e-

ecodb.bas.bg/rdb/en/e-editorial.html). 

 

Year 2010  2011 2012  2013   Total 

Status End. Not 

listed 

Not 

listed 

End. Not 

listed 

End. Not 

listed 

Vuln.  

Sparrowhawk 

(Accipiter nisus ) 

1        1 

Marsh Warbler 

(Acrocephalus 

palusris) 

 1       1 

Eurasian Skylark 

(Alauda arvensis ) 

 1   2  1  4 

Common Swift (Apus 

apus ) 

      1  1 

Domestic Pigeon 

(Columba livia 

domestica) 

 1       1 

Hooded Crow  

(Corvus cornix) 

      1  1 

http://e-ecodb.bas.bg/rdb/en/e-editorial.html
http://e-ecodb.bas.bg/rdb/en/e-editorial.html
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Year 2010  2011 2012  2013   Total 

Status End. Not 

listed 

Not 

listed 

End. Not 

listed 

End. Not 

listed 

Vuln.  

House Martin  

(Delichon urbicum) 

 3       3 

Eurasian Coot  

(Fulica atra) 

      1  1 

Griffon vulture 

(Gyps fulvus) 

1         

Barn Swallow 

(Hirundo rustica) 

      1  1 

Red-backed Shrike 

(Lanius collurio) 

  1  1    2 

Lesser Grey Shrike 

(Lanius minor) 

  1      1 

Black-headed Gull 

(Larus ridibundus) 

     1   1 

Calandra Lark 

(Melanocorypha 

calandra)  

3   1     4 

White Wagtail 

(Motacilla alba) 

 1       1 

Golden Oriole 

(Oriolus oriolus ) 

      1  1 

Great Crested Grebe 

(Podiceps cristatus) 

       1 1 

Common Starling 

(Sturnus vulgaris) 

    1    1 

Song Thrush 

(Turdus philomelos) 

  1      1 

Grand Total 5 7 3 1 4 1 6 1 27 
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Only one vulnerable bird species (according to the Bulgarian Red Data Book – Table 1) has 

been registered as a collision victim in 2013– Great Crested Grebe (Podiceps cristatus). The 

species is a common breeder in Bulgaria. Its main habitats are all kind of artificial and natural 

water bodies. The individual found dead in SNWF was investigated by RIOSV Varna and it 

was concluded that the reason for the death was not a collision with the turbine, but a raptor 

(bird of prey). The world population of the species is numerous and there is no evidence for 

decrease in number. There is also one bird, Black-headed Gull (Larus ridibundus), an 

endangered species according to Bulgarian Red Data Book, found during carcass monitoring 

in 2013. The Black-headed Gull is a trans-Palearctic species whose breeding area embraces 

Newfoundland, Greenland, Iceland, the Faroe Islands and the British Isles, the Scandinavian 

peninsula, Western and Central Europe, Spain, Italy, the former Yugoslavia, Bulgaria, 

Romania, Russia, Mongolia and China. The southern border of its breeding area passes 

through Bulgaria and is the reason for rare observations and high conservation status of the 

species in Bulgaria. Since 1987 it has also been breeding in Northern Greece. It winters in the 

western part of the Atlantic Ocean, around the Mediterranean and the Black Sea, the southern 

and the eastern shores of Asia, Africa and America and is one of the most numerous birds in 

Palearctic.  All the species found in SNWF up to now are classed as Least Concern by IUCN.  

Least Concern (LC) is an IUCN category assigned to extant taxon or lower taxa which have 

been evaluated but do not qualify for any other category. As such they do not qualify as 

Threatened, Near Threatened, or (prior to 2001) Conservation Dependent. Many common 

species are assigned the Least Concern category.  

 

Table 2. Number of remains found in carcass monitoring 2013 and identified to the lowest 

possible taxonomic level. 

English name Number 

Magpie 1  

Barn Swallow 2 

Common Buzzard 2 

European Golden Plover 1 

Gray Partridge 1 

Greater White-fronted Goose 1 

Gull 10 

Hoopoe 1 
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29 other 

remains 

of birds 

out of 

161 in 

total, which can be linked to different species, were found in 2013 (Table 2). The rest (132; 

over 80%) of the remains consists of single or small numbers of feathers and single parts of 

body and wings which do not allow species identification and can be a result of 

predation/natural death or other incidences unrelated to the turbines. These records do not 

account for undiscovered dead birds, but doing so would not lead to markedly different results 

concerning species of conservation concern. This is because, while it is known that not all 

potential casualties of turbine strikes will be found by the search regime, searcher efficiency 

and carcass removal trials at the site have indicated that the number of undiscovered birds 

should be about the same as those discovered (i.e. the search regime probably detected half of 

all the casualties). The large number of single feathers recorded during searches, whilst highly 

unlikely to be related to collision victims, adds further confidence on the effectiveness of the 

search programme and the observational diligence behind records.  

 

The Red-breasted goose (RBG) is a globally endangered bird species. The feathers from RBG 

found in the winter monitoring period 2012/2013 does not provide evidence for collision with 

the turbines as potential reason for mortality in this species. Both discoveries of the RBG 

feathers were apparently a result of raptor predation (most likely by White-tailed Eagle 

Haliaaetus albicilla whose presence is coincident in winter).  

 

The number of collision victims according to the carcass monitoring in four years suggested 

relatively similar mortality of 12, 4, 5 and 8 birds per year respectively in 2010, 2011, 2012 

and 2013 respectively. The main proportion of the collision victims according to the results of 

three years monitoring are small passerine birds (order Passeriformes). This group of birds 

represent over 80% of all bird species. The populations of these species are numerous and 

usually classified as ‘background species’. They have high reproductive rate and are 

fluctuating in numbers and therefore the mortality observed in SNWF cannot be considered as 

Kestrel 1 

Lark  3 

Lark, Gull 1 

Passerine bird 2 

Red-breasted Goose 2 

Yellow-legged Gull 1 

Grand Total 29 
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significant for these species in respect to the natural population size. The most numerous 

species like white stork and greater white-fronted goose which were observed, in several 

thousands, crossing the wind park were not found as victims of collision. (Discovered 

‘remains’ of greater white-fronted goose involved only isolated single feathers and were 

probably cast naturally or in response to birds trying to escape predators or hunters.)   

 

Bats 

The bat monitoring program was based only on the bat carcass monitoring simultaneously 

with the bird collision victim monitoring. The careful searches resulted in 6 bat carcasses 

being found in 2013. Four bats are identified as Common pipistrelle (Pipistrellus pipistrellus) 

and two as Common noctule (Nyctalus noctula). Both species are common and numerous in 

the region. Both species are not listed in Bulgarian Red Data Book. 
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