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1 Overview 

 
The Owners Monitoring Plan (OMP) is intended to be a stand-alone document that is 

required by the Bulgarian Ministry of Environment and Waters and will form the basis for 
ornithological monitoring during operation of the project.  

The OMP follows the main guiding lines and instructions given in Environmental 

Management and Monitoring Plan (EMMP 2008). It sets out how the ornithological 
monitoring will be translated into actions in the field and the methods by which the birds will 

be monitored in the specific periods of the year.  

 

1.1 Wind farm Outline 

 

The site of the windfarm is situated on the community land of the villages of Bulgarevo, 
Sveti Nikola, Hadji Dimitar, Rakovski and Porouchik Chounchevo in Kavarna Municipality 

(see Figure 1 below). 
  

 
Figure 1 Wind farm Site Location 

 
The windfarm covers a total area of about 64 km

2
, although only 6 hectares (60 decares) will 

be used permanently for the operation of the wind farm in total (equivalent to 0.09% of the 

total area of the site).  
  

Including for construction and operational structures, the Project consists of the following 

key components: 

 

 Up to 52 Vestas V90 wind turbines and foundations; 

 An electrical sub-station; and operations building 

 Underground 33 kV electricity cables from the turbines to the sub-station+ 5 above 

ground junction boxes; 

 

The turbines have a capacity of 3 MW each, with an overall height to blade tip not exceeding 
150 metres (m).  The turbines are Vestas V90 – 3 MW: the latest and most advanced 

technology in Vestas’ product offering.  Vestas is the world’s largest wind turbine 

manufacturer. The turbines are of a typical modern design incorporating tubular towers and 
three blades attached to a nacelle housing the generator, gearbox and other operating 

equipment. Closed systems will be used to prevent operational spillages and protect 



construction and maintenance staff.  There is a minimum distance between the turbines of 

500m and a maximum distance of 2 kilometres (km).  Each turbine foundation after 

recultivation requires an area of approximately 100m
2
 for a reinforced concrete foundation 

and the bottom tower section. The 45 m blades sweep over an area of approximately 8100m
2
  

  

The sub-station compound will occupy a permanent area of approximately 6,000 m
2
 and will 

incorporate the switchgear and metering building.  All power and cabling on site from and 

between the wind turbines and up to the sub-station are laid in trenches which are backfilled 

with excavated topsoil. 

 
 

1.2 Basic components of the Owners Monitoring Plan 

 
The principle potential ecological impact is to the local, migratory and possibly winter bird 

populations.   

 
Detailed ornithological surveys have been completed and reported in a number of reports and 

in subsequent supplementary documents associated with the due diligence procedure and a 

full assessment of impacts in the absence of mitigation has been completed.  All mitigation 

and monitoring during the construction and operation phases of the project have been and 
will be coordinated by an Independent Ornithological Expert (IOE). 

 

Surveys to reduce the impacts on the birds are discussed first in this section followed by a 
description of the proposed turbine shut down system and commitments to bird collision 

modelling. 

 

1.2.1 Independent Ornithological Expert and Senior Field Ornithologist 

 
Independent Ornithological Expert 
 

An Independent Ornithological Expert (IOE) is contracted by AES to facilitate and 

coordinate all of the ornithological surveys and mitigation monitoring.  Protocols for survey 

and interpretation of survey results will be developed and completed by the IOE.  The IOE is 
not a direct employee of AES or AGE and is not an employee or a representative of the 

investors but is an independent specialist consultancy contracted by AES.  The IOE has 

relevant experience and detailed understanding of the potential impacts on avian fauna 
associated with wind farms.  He has detailed experience of field survey including in-country 

and local area knowledge, so is fully qualified to advise on methodology for such survey.  

The IOE will not have a permanent in-country presence as the scheme will retain a local 

Senior Field Ornithologist (SFO) to co-ordinate ‘on the ground’ survey and data collection 
when the IOE is not present.  When the IOE is not present on site, their authority will be 

delegated to the SFO.  

 
The IOE will hold the authority to instigate the turbine shut down system.  The SFO will also 

have this delegated authority when the IOE directs (primarily when the IOE is not on site).  

AGE is required to follow the order for a turbine shut down from either the IOE or SFO, 
when requested.  The IOE will have knowledge and understanding of the radar system to be 

used and will be present during the initial training and installation of this facility.  The in-

country radar operator(s) will be the principle individuals who will use this technology for 

the purposes of turbine shut down and the IOE will interact directly with the operator(s) in 
order to inform turbine shut down decisions appropriately.  It is not required for the radar 



operator(s) to be a field ornithologist; however, all ornithologists, including the SFO, will be 

trained in the use of the radar in order to understand the procedure and to cover for sickness 

or any other unforeseen circumstance. 
 

The IOE will enhance the Turbine Shut Down System and will manage and coordinate it in 

practice.  However the SFO will again have delegated powers in this regard where the IOE 
directs.  Details of the Turbine Shut Down System; methods, protocols and reporting are 

detailed in  a later section. 

 

The IOE will be present on site for each of the three bird migration activity seasons of 
autumn, winter and spring (when possible bird collision is most likely to occur) during the 

first full year of operation, although this presence will not be on a full time basis.  The 

observation timetable for each of these seasons was proposed by the EMMP (see below) but 
may be altered only by the IOE where required, appropriate, and justified, subject to ongoing 

review of weather conditions and observed migration activity: 

 

 Autumn: 15 August – 30 September 

 Winter: December -February 

 Spring: 15 March – 15
 
May  

 

 

An early review by the IOE of these seasons proposed in the EMMP has resulted in a 

recommendation that the spring period of monitoring is not required because there is no 

evidence or supposition that the windfarm site (or the wider region) experiences any 

marked passage of migrants in spring. Moreover, the EMMP provides no 

justification for why this period should constitute a matter of concern for windfarm 

effects on birds, barely mentions this period as constituting an issue for potential 

impacts and therefore provides no indication of survey protocols. Its inclusion in the 

EMMP consequently appears to have been an unjustified oversight.  

 
Following the first year of operation, the IOE will maintain a presence on site for a further 
two years.  The seasonal requirement for the presence of the IOE during the two further 

years will be based upon those for the first year (listed above) but will, however, be informed 

by the results observed at the site. As with the first year, the timetables for the second and 
third years will be recorded in the survey protocols. 

 

 
Senior Field Ornithologist 

 

The role of the in-country Senior Field Ornithologist (SFO) is to provide day to day support 

in the management of the Project obligations with respect to ornithology.  During the bird 
migration activity seasons, the SFO will primarily operate as a mobile field observer and will 

maintain a constant presence during these seasons, as defined for the IOE above.  The SFO 

will be responsible for reporting on the results of each season’s activities and will forward 
the results of each field survey for the IOE to review and sign off prior to submitting them to 

AES.  Whilst the primarily responsibility of the turbine shut down will rest with the IOE 

during the first three years of operation, the SFO will be delegated this duty in the absence of 
the IOE.  It is the intention that the SFO will take increasing responsibility for all 

ornithological duties on site over the three years with a view to being promoted to the role of 

IOE thereafter (subject to the conditions outlined under Independent Ornithological Expert 

above). 
 

The IOE is Dr Phil Whitfield of Natural Research Projects Ltd and the SFO is Dr Pavel 

Zehtindjiev of the Bulgarian Academy of Sciences. 



1.3 Breeding Bird Survey 

 
All species of breeding bird are protected in Bulgaria under Article 45 of the Biodiversity 

Act with some annexed species receiving additional protection.  All breeding birds, active 
nests, eggs and dependent young are protected with some rarer or more threatened species 

receiving higher levels of protected though being listed on various annexes to the Act. 

 
The breeding bird survey will be prescribed by the IOE using a variation to the standard 

guidelines for the completion of breeding bird atlas surveys.  Visits will be made to the site 

by the SFO supported by local field ornithologists where required with all registrations of 

birds and activity being mapped and recorded.  Breeding status will be determined using 
categories of breeding status set by the European Ornithological Atlas Committee (EOAC).  

Breeding status is categorised as: confirmed, probable, possible or non-breeding.   
 

1.4 Winter Bird Survey 

 
A bird survey will be undertaken under the supervision of the IOE during the winter season 

in order to assess the flight paths over, and use of, the Project site by geese; most notably 

Red-breasted Goose (Branta ruficolis).  The Red-breasted Goose is classed as being 
Endangered by the IUCN and Bulgaria is one of the principle over-winter sites for this 

species. The results of the surveys will be used to develop suitable mitigation measures, if 

required, in order to minimise the potential impacts of the Project.  Consideration will also 
be given to the management of crops on site where it is felt that this is appropriate in 

mitigating effects, and falls within the remit and jurisdiction of AES to control.   

1.5 Turbine Shut Down System 

 
During the operational phase of the project, the greatest known potential ecological impact is 

to the local and, migratory bird populations. Due to this, a Turbine Shut Down System, 
detailed below, will be put in place, along with long term monitoring (described in the 

monitoring procedures).  This method may also be used where the results of the winter bird 

survey dictate but this will be subject to confirmation, on completion of this survey. 
 
The principle of the Turbine Shut Down System is that, in the event that a significant ‘at 

risk’ (within the swept path of the turbines) movement of migrating birds is observed, then 

single turbines, groups of turbines or the entire wind farm will be shut down to minimise the 
potential for collision.  The scale of shutdown will be dependent on the size of ‘at risk’ flock, 

direction of flight and prevailing weather conditions.  The decision as to the need for and 

scale of shut down will be made by the IOE. Both the IOE and SFO will have the power to 
order the turbine shut down; however, the SFO shall only instigate the shut down in the field 

if this duty has been delegated by the IOE (typically this would be at time of absence of the 

IOE from site).  
 
The shutdown system will include a combination of human observers and radar system to 

give early warning of approaching migrant flocks. Using both of these will be essential to 

enable a full assessment of the oncoming risk and to ensure the appropriate action is taken 
swiftly. The main periods of concern are the autumn and winter bird migration activity 

seasons.  The Turbine Shutdown System, and thus mitigation monitoring, will therefore 

operate during the following periods for the first year of operation: 
 



 Autumn: 15
th
  August – 30

th
  September 

 Winter: December – February  

 Spring: 15 March – 15
 
May  

 

 
With respect to the autumn, the peak migration period is known to occur primarily from the 

15
th
 August to 15

th
 September.  The mitigation monitoring will be undertaken from the 15

th
 

August until the 30
th
 September.  This will allow for late migration movements to be 

monitored during this important season and factors in potential changes to migration patterns 

which may result from changes to global weather and climate patterns.  If however after the 

15
th
 September there has not been a significant (>5% of the total migrating population of that 

year) movement of birds recorded for three suitable migration days then the survey effort 

will cease.  The Turbine Shut Down System will be operated for the lifetime of the Project 

for this season.  

 
Parameters for the winter Turbine Shut Down System in terms of timetable will be further 

refined following the 2009 wintering surveys. For the winter season, the Turbine Shut Down 

System will be employed for the first three years of operation where surveys and in-field 
observations indicate this is appropriate.  Thereafter, the need to continue the system for this 

season will be reviewed by the IOE and SFO and a decision made in consultation with AES.  

Any decision made will be recorded within the survey protocol for this work, amended in the 

EMMP and associated documents affected by the decision, and reported within the Annual 
Monitoring Report.  A decision to recommence operation of the shutdown system during 

winter will be assessed thereafter on an annual basis by the IOE based on bird activity and 

monitoring data. 
 

Human Observers 

 
Human observers will be positioned at observation points during the peak autumn migration 

period.  The migration monitoring will only operate during daylight hours and observers will 

be present at these locations from no later than one hour after sunrise to dusk. Whilst 

travelling from accommodation to observation points, observers will drive through the wind 
farm site to ensure that no large flocks of birds have roosted overnight within the site and 

would therefore be at risk of collision on take off.   

 
The observation points that have been selected were researched and agreed upon after site 

visits during summer 2008.  The observation points give full coverage of the main migration 

routes to the wind farm site (from the north, north-east and north-west) and allow adequate 
time to make observations and activate the Turbine Shut Down System.  Six fixed points will 

be staffed throughout the migration survey period.  It is the intention of AES to construct 

temporary observation towers at a minimum of three of these points to further increase the 

field of view for the observers.  In addition to the six fixed points at least one mobile 
observer will be employed to track birds from the fixed point to the wind farm.  The mobile 

observer would be in radio or mobile phone contact with the radar base.  The SFO will be the 

mobile observer so that they are able to travel to the fixed points to assist with survey effort, 
verify the location and flight direction of mobile flocks and be able to confirm shut down 

and document each shut down event (the procedure for which is described under the Turbine 

Shut Down section below). 

 
The location of the fixed observers will also allow for all birds that are migrating though the 

wind farm site to be recorded on an annual basis thus maintaining and augmenting the data 

set that was collected for inclusion in the ES and other supporting documentation.  The 
observers at each location will record the following information about each bird or flock of 

birds seen and this information will be reported at the end of each migration season.  These 



observation points will be used for the vantage point surveys to be completed post 

construction.  

 
At the beginning of each survey the start time and temperature as well as meteorological 

conditions (wind speed, direction and other observations) will be recorded on the daily sheet.  

Hourly records of temperature will be taken as well as notes of any significant changes in the 
weather (e.g. wind speed or direction).  The end time of each survey is also to be recorded.  

For each registration the following information will be recorded:  

 

 Species 

 Age and sex (if known – for large flock an estimate of age classes should be 

recorded if this can be determined) 

 Number of birds 

 Height 

 Direction of flight (i.e. where the bird(s) came from and direction of travel) 

 Distance of registration from observer 

 General activity (soaring, gliding, flapping, increasing or decreasing in altitude, 

hunting etc.) 

 

The recording of height needs to be as accurate as possible in order to update and review the 
Collision Risk Assessment on an annual basis (see Bird Collision Risk Monitoring below).  

The topography of the wind farm site and issues of poor visibility due to heat haze make this 

recording quite problematic and as such the following height bands will be used to record the 
heights of birds flying though the wind farm: 

 

 0 – 10 metres 

 10 – 20 metres 

 20 – 30 metres 

 30 – 50 metres  

 50 – 75 metres 

 75 – 100 metres 

 100 – 125 metres 

 125 – 150 metres 

 150 – 175 metres 

 175 – 200 metres 

 200 – 250 metres 

 250 – 300 metres 

 300 – 500 metres 

 Over 500 metres (an estimate of actual flight height can be made if possible) 

 
If observers are unsure of what height the bird(s) is flying at then the lower flight height 

band will be used (e.g. if an observer estimates the height as being approximately 125 m then 

the band this registration will be recorded in is 100 – 125 metres).  Using these bands for 

height estimation will allow better analysis of the flight height data at the end of the 
monitoring season. 

 

. 
 

Radar 

 
A mobile bird-tracking radar system has been implemented as of August 2009.  Position of 

the radar  will be an appropriate location giving the radar a view over the main migration 

route into the site (i.e. for the autumn migration birds approaching from a quadrant covering 

north-west through to north-east – though checks should also be made of birds approaching 



from other directions). The final choice of site will be decided through trials to determine the 

best radar visibility. The radar system will include a horizontally-mounted surveillance radar 

to track bird flight paths and a vertically-mounted radar to measure flight heights. 
 

The radar location point will be manned by an observer and an assistant recorder throughout 

daylight hours during the period of autumn migration. The assistant observer will also be 
deployed to provide additional flight observation data and report to the radar base via radio 

or mobile phone.  The radar observer, through contact with the SFO, will determine when to 

contact the wind farm operations base to instigate shut down.  As discussed above, the IOE 

will also have knowledge and understanding of the radar system to be used and will be 
present during the initial training and installation of this facility.  This training will be 

extended to relevant local regulators where appropriate. 

 
Turbine Shut Down 

 

To ensure a rapid response the shut down procedure will be incorporated into the site 
operating procedures.  Authority for the shutdown will rest with the IOE, although the SFO 

will have delegate powers where the IOE directs. The fixed ornithological observers will be 

in contact with each other and the IOE via telecommunications should a large flock of ‘at 

risk’ birds be observed.  Such a flock would be tracked by the fixed observers and one of the 
mobile observer(s) (the SFO primarily) will be deployed so that they are positioned between 

the flock and the wind farm.  The radar operator will also be alerted by the IOE as to the 

location of the ‘at risk’ flock and will observe the flock using the radar.  The IOE will remain 
in the field observing the behaviour of the flock but may, if the need arises, go to the radar 

operating system to assist in the field analysis. The IOE will confirm with the fixed 

observers, mobile observer and the radar operator that the birds are still ‘at risk’ and will 

decide on the level of shut down required to minimise the risk of collision.  The decision to 
shut down will primarily be based on the professional judgement of the IOE taking account 

of the information presented by the field ornithologists, radar, his own observations and 

prevailing weather conditions.  In addition, the general principles as described in Appendix 
B of the EMMP (and here, in a later section) will also be taken into account (which would 

also be followed by the SFO when delegated to undertake these duties). 

 
If the decision has been reached, based on the observation data and radar data, to shut down 

turbine(s) the IOE will contact the site’s operator via telecommunication and request a shut 

down making it clear to the site operator which turbines require shut down.  The turbine shut 

down will take the form of blade feathering, whereby a gradual slow down of the turbine 
blades will occur.  This can be achieved in under two minutes of the verbal instruction to 

shut down.  Given observers will be located approximately 5 km from the project site and the 

radar system can “see” out a further 5-10km, such shut down procedure is viewed sufficient.  
Only in extreme circumstances where shut down is required in a shorter timeframe than the 

feathering can achieve will immediate shut down be employed in order to minimise wear and 

tear on the turbine equipment (bringing the turbine(s) to an almost immediate stop).  At this 
point the IOE will proceed to the operations centre.  Once shut down is commenced, the IOE 

will provide and sign a formal Notice to Shut Down by way of recording the shut down 

event and submit to the site operator.  The fixed observers in the field will remain in place 

but will monitor the passage of the birds over, past, or through the site during shut down in 
order to observe behaviour and to relate any change in behaviour to the IOE and site operator 

should further action be required. 

 
Once the ‘at risk’ bird flock has passed the wind farm, all observation points, the mobile 

observer and the radar operator will be contacted by the IOE to confirm that there are no 

more ‘at risk’ flocks approaching.  If the IOE considers that the key risks have sufficiently 

abated then turbine operations will then re-commence. This process will be documented by 
the IOE in the form of Notice to Commence Operations, which he/she will complete, sign 



and submit to the site operator.  Whilst the IOE and SFO hold the authority to request turbine 

shut down, it is the site operator who will perform the shut down. 

 
During the observation period, where roosting birds are observed on the Project site, the 

relevant turbine(s) will be shut down until such time as the birds have left the site and are no 

longer at risk.  If birds are seen roosting outside but close to the Project site boundaries the 
birds will be observed until such time as they move, whereupon the IOE will use reasonable 

and professional judgement in line with the approach outlined above for birds that have 

taken flight to inform the need for turbine shut down.  Moreover, if it is determined during 

the 2009 winter bird survey that there are significant flocks of geese using the wind farm site 
for feeding or roosting then a monitoring and shut down procedure will be developed to 

reduce any potential negative impact on these species. 

 
The shut down system for the whole site will be reviewed annually, in conjunction with the 

monitoring programs; this will allow the system to evolve, based on site specific data, and to 

minimise any detrimental effects of the windfarm on priority bird species of conservation 
concern.  

 

Recording and logging 

 
As described under Turbine Shut Down above, Notices to Shut Down and Notices to 

Commence Operation will be completed and signed off by the SFO for each event where 

turbine shut down is required.  Copies of these notices will be submitted to the site operator 
who will record the shutdown on Environmental Incident Forms (see  above) and copies will 

be kept by the SFO.  A log book of the shut down events, containing the incident forms and 

including details of the time shut down occurred, duration of shut down and observations of 

bird behaviour on site during shut down, will be kept.  To tie in with the role of the IOE, the 
log book, which will contain the results of the recording made during the migration season, 

will be retained on site for last 3 years on site and up to 10 years at AES head office in Sofia.  

Along with the results of other site monitoring e.g. breeding bird and collision monitoring 
(see below), the results of the analysis of this data will be made available to relevant 

stakeholders on a yearly basis including but not limited to BirdLife International, the BSPB, 

Bulgarian Academy of Sciences, Intercreditor Agent, and relevant local inspectors.  
 

1.6 Bird Collision Monitoring 

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

operational wind farms (Morrison 1998).  A core area of 100 m radius around each turbine 

will be carefully searched on foot.  The 100 m distance is set conservatively as bird fatalities 
have rarely been documented over 70 m from turbines at other farms (Johnson et al. 2000).  

Sectors around each turbine will be slowly searched, taking particular care to search any 

taller clumps of vegetation, and openings of animal burrows.  In addition, if ground 

conditions allow, a further 250 m area around each turbine will be scanned with binoculars 
to check for large bird carcasses.  The precise location of any carcasses found will be 

recorded and mapped (by reference to the distance and direction to the nearest turbine and 

using a GPS recorder).  Each turbine will be subject to a detailed carcass monitoring survey 
once per week, during the peak migration season.  Outside of the season a check once per 

month will be undertaken.  Site staff will complete the monthly checks outside of the 

migration season.  It is estimated that the collision risk monitoring and carcass search should 
take approximately 30 minutes per turbine. All carcasses will be photographed to enable 

confirmation of species by either the IOE or SFO.  Feather spots (e.g. a group of feathers 

attached to skin) and body parts will also be recorded.  For all casualties the following data 



will be collected and reported at the end of each migration season (or each month, outside of 

the migration season): 

 

 Species 

 Sex and age (if known) 

 Date and time collected 

 Location 

 Distance and direction (degrees) to the nearest turbine  

 Condition 

 Any other comments regarding possible cause of death e.g. distinction between those 

deaths caused by collision and other causes 

 

Similar data in terms of mortality of bats will also be recorded as part of carcass monitoring. 
 

With respect to the final bullet point above, whilst for some of the carcasses the nature of the 

cause of death will be obvious if they have died through collision with turbines 
(dismembered body parts, etc), there will be a category of lower certainty that will be given 

greater consideration during interpretation and the necessary precaution taken to highlight 

any that cannot be suitably determined.  However, this is more likely for smaller birds rather 

than the larger key species considered at most risk with the Project and so the 
misinterpretation of cause of death for species of interest is considered unlikely.  

 

The condition of each carcass will be recorded in the following manner: 
 

 Intact – carcass completely intact, it is not badly decomposed and shows no sign of 

being fed upon by a scavenger or predator. 

 Scavenged – entire carcass that shows sign of being fed upon by a predator or 

scavenger or a portion(s) of a carcass in one location (e.g. wings, skeletal remains, 

legs, pieces of skin etc). 

 Feather spot – 10 or more feathers at one location indicating predation or 

scavenging. 

 

In addition to monitoring of wild bird carcasses, a sample of 50 dead birds (e.g. feathered 
chickens) will be obtained in order to study the rate of carcass removal and to test observer 

efficiency.  These will be placed in the search area at intervals through the study by someone 

independent of the carcass searcher.  These carcasses will be marked appropriately (e.g. with 
coloured tape) to identify them as experimental birds. The location of these marked carcasses 

will be recorded in a similar way to non-experimental birds by the observer. These birds will 

be placed in the vicinity of each turbine by an individual who will not be completing the 

carcass monitoring (primarily the SFO).  These will be left on site until they disappear.  The 
purpose of the experimental carcasses being left on the site is to (i) check the effectiveness of 

the carcass monitor (i.e. what percentage of known carcasses are missed by this person) and 

(ii) to gain an understanding of the amount of predators/scavengers within the wind farm 
site.   

 

With respect to the latter, as part of the survey effort, the SFO will review the locations and 
status of the experimental dead birds and, taking into account all those discovered by the 

searchers and those that have disappeared through natural decomposition, will calculate the 

number of experimental birds that go missing for other reasons such as animals scavenging, 

and removal by landowners and the public. The proportion missing due to these other 
circumstances will be used to factor the number of non-experimental carcasses found in 

order to calculate actual mortality on site (which will then be used for the purposes of CRA).  

If many of the sample experimental bird carcasses are being removed in this way , then an 



increase in the survey effort will be required in order to minimise the potential for the under-

recording of actual collisions.  

 
The bird collision monitoring will be carried out for the whole of the year to investigate real 

collisions and to enable the CRA undertaken during the due diligence to be updated.  The 

CRA will be rerun after each migration season based on observation data and the result of 
the carcass monitoring and will take account of updates to species populations.  It is 

anticipated that this process will be a test of the CRA to assess the relationship between 

predicted and actual impact based on the results of the previous years modelling and the 

actual recorded and observed data.   
 

Following completion of the CRA re-run, if actual collisions are proven to be statistically 

worse than 1% increase over the existing baseline mortality, it is considered that this will 
equate to adverse impacts.  Should adverse impacts be reported, then this will trigger the 

requirement to revise the mitigation strategy for the Project by the IOE, SFO and AES in 

order to ameliorate the effects of the Project.  The measures employed to achieve this will 
depend upon the scale of adverse impacts reported and the possible cause(s) and cannot, 

therefore, be defined here.  However, in each case, consideration will primarily be given to 

the revision of the Turbine Shut Down System and possible requirements for permanent shut 

down or decommissioning of a turbine or group of turbines where considered necessary. 
 

Any changes to the overall mitigation strategy will be captured in the relevant protocols and 

the EMMP, and presented in the Annual Monitoring Report to the Intercreditor Agent. 
 

2 Methodology 

 

2.1 Breeding Bird Survey 

 

The methods are based on those used for breeding bird atlas surveys.  They are designed to 

comprehensively categorise the breeding bird assemblage in the survey area.  The results of 

the survey area were assessed against the European Ornithological Atlas Committee’s 

(EOAC) criteria for breeding bird status.  Five transects were selected; three in the wind park 

territory (WPT), one control transect in similar habitat and one within the natural steppe 

habitat adjacent to the project area.  The three transects within the WPT, in the most part, 

followed shelter belts that run north to south.  The control transect is located to the north of 

the WPT and comprises of habitats that are representative of those within the WPT.  Survey 

results from a fifth transect, within the natural steppe habitat adjacent to the WPT, should 

better reflect the natural trends in breeding bird assemblage composition and bird density.  

These results will compliment the results from the WPT and control transects.   

 

Details of the vegetation along each transect are recorded to allow future analysis of changes 

in the breeding bird assemblage which may result from change in habitat (e.g. crop type).  

This process will need to be repeated immediately prior to each year’s survey in order to 

account for the potential influence of habitat change on the breeding bird assemblage within 

the project area.  An inventory of the species composition of the shelter belts has already been 

completed and any major changes to these will be noted in future surveys.   

 



Each transect is walked once every fortnight during the breeding bird season (April to June).  

Two observers simultaneously walked the route.  Each observer recorded all birds within 500 

metres of the centre of the transect with one observer recording all birds exclusively to the left 

of the route, and the other recording exclusively to the right. The position, species, number 

and activity of all birds seen were annotated on each map. Where the transect route ran along 

a shelter belt, observers walked either side of this habitat feature.  All birds within the shelter 

belt were recorded on maps and results discussed between observers at the end of each survey 

to ensure no double counting of bird records. 

 

The surveys start no earlier than one hour after sunrise and no later than 09:00.  Each transect 

is walked five times over the survey period and the start point was alternated for each survey; 

survey 1 was run north to south, survey 2 south to north, etc (Table 1). Every species 

observed was recorded on the maps using two letter species codes (Table 2) with 

corresponding activity codes (Table 3).  The activity codes are vital to allow assessment of the 

results against the EOAC criteria for breeding activity. 

 

On completion of the first round of surveys the maps were sent to RSK Carter Ecological for 

digitisation and analysis to ensure that survey coverage and results were adequate.  On 

completion of the final survey all field maps were digitised per species.  The surveys will be 

repeated as detailed in the EMMP with the results being assessed against the 2009 baseline. 

 

 

 

 

 

 

2.1.1 Breeding Bird Species Codes 

 

All birds were recorded on the field maps using two letter codes (Table 2).  These codes are 

based on those used in the UK for all bird surveys; however due to the presence of a very 

different breeding bird assemblage in Bulgaria some have been made up for the purpose of 

this survey using unassigned British codes.  The codes are made up of two letters and are 

specific to each species registered; the codes were annotated on the field map with additional 

detail to indicate species behaviour and number (see following sub-section: Table 3).   

 

Table 2. Bird species codes used in the survey  

 

TWO LETTER CODES FOR BREEDING BIRD SURVEY 

CODE Common Name (English) Scientific Name 

A. Lesser Spotted Eagle Aquila pomarina 

Table 1. Breeding Bird Survey 
Timetable     

      

  Transect 1 Transect 2 Transect 3 Control 1 
Steppe 
Control 

Survey 1 7th April 8
th
 April 9

th
 April 10

th
 April 11

th
 April 

Survey 2 18
th
 April 19

th
 April 20

th
 April 21

th
 April 22

st
 May 

Survey 3 01
th
 May 2

th
 May 3

th
 May 4

th
 May 5

th
 May 

Survey 4 17
th
 May 18

th
 May 19

th
 May 20

th
 May 21

th
 May 

Survey 5 8
th
 June  9

th
 June 10

th
 June 11

th
 June 12

th
 June 



AI Alpine Swift Apus melba 

B. Common Blackbird Turdus merula 

BC Blackcap Sylvia atricapilla 

BH Black-headed Gull Larus ridibundus 

BL Bluethroat Luscinia svecica 

BM Long legged buzzard Buteo rufinus 

BO Barn Owl Tyto alba 

BR Bearded Tit Parnurus biarmicus 

BT  Blue Tit Parus caeruleus 

BX Black Redstart Phoenicurus ochruros 

BZ Common Buzzard Buteo buteo 

C. Carrion Crow Corvus corone corone 

CA Great Cormorant Phalacrocorax carbo 

CB Corn Bunting Miliaria calandra 

CC Chiffchaff Phylloscopus collybita 

CD  Eurasian Collared Dove Streptopelia decaocto 

CF Collared Flycatcher Ficedula albicollis 

CH Chaffinch Fringilla coelebs 

CK Common Cuckoo Cuculus canorus 

CL Cirl Bunting Emberiza cirlus 

CO Common Coot Fulica atra 

CS Common Shelduck Tadorna tadorna 

CW Cetti's Warbler Cettia cetti 

D. Hedge Accentor Prunella modularis 

DI Dipper Cinclus cinclus 

DL Crested Lark Galerida crisata 

DT Eurasian Penduline Tit Remiz pendulinus 

DV Rock Dove Columba livia 

EA Golden Eagle Aquila chrysaetos 

ED Red Backed Shrike Lanius collurio 

EO Eagle Owl Bubo bubo 

EU European Roller Coracias garrulus 

EZ Black Eared Wheatear Oenanthe hispanica 

FA (Blue headed) Yellow Wagtail Motacilla flava flava 

FE (Black headed) Yellow Wagtail Motcailla flava feldegg 

FF Fieldfare Turdus pilaris 

FH Finsch's Wheatear Oenanthe finschii 

FN Thrush Nightingale Luscinia luscinia 

FP Feral Pigeon Columba livia (domestica) 

FX Semi Collard Flycatcher Ficedula semitorquata 

G. Green Woodpecker Picus viridis 

GE Great Egret Egretta alba 

GI Northern Goshawk Accipiter gentilis 

GL Grey Wagtail Motacilla cinerea 

GO European Goldfinch Carduelis carduelis 

GR European Greenfinch  Carduelis chloris 

GS Great Spotted Woodpecker Dendrocopos major 

GT Great Tit  Parus major 



GW Garden Warbler  Sylvia borin 

H. Grey Heron Ardea cinerea 

HA Pallid Harrier Circus macrourus 

HC Hooded Crow Corvus corone cornix 

HE Grey Headed Woodpecker Picus canus 

HF Hawfinch Coccothraustes coccothraustes 

HH  Hen Harrier Circus cyaneus 

HI Spanish Sparrow Passer hispaniolensis 

HM House Martin Delichon urbica 

HP Hoopoe Upupa epops 

HS House Sparrow Passer domesticus 

HX Chukar Alectoris chukar 

HY Eurasian Hobby Falco subbuteo 

HZ European Honey Buzzard Pernis apivorus 

IC Icterine Warbler Hippolais icterina 

IQ Pygmy Cormarant Ixobrychus minutus 

IZ Isabelline Wheatear Oenanthe isabellina 

J. Jay Garrulus glandarius 

JD Jackdaw Corvus monedula 

JJ Sombre Tit Parus Lugubris 

K. Common Kestrel Falco tinnunculus 

KF Common Kingfisher Alcedo atthis 

KY Blue Rock Thrush Monticola solitarius 

KZ (Rufous-tailed) Rock Thush Monticola saxatilis 

L. Northern Lapwing Vanellus vanellus 

LE Long-eared Owl Asio otus 

LG Lesser Black-backed Gull Larus fuscus 

LH Lesser Grey Shrike Lanius minor 

LI Common Linnet Carduelis cannabina 

LO Little Owl Athene noctua 

LP Little Plover Charadrius dubius 

LS Lesser Spotted Woodpecker Dendrocopos minor 

LT Long-tailed Tit Aegithalos caudatus 

LW Lesser Whitethroat Sylvia curruca 

M. Mistle Thrush Turdus viscivorus 

MA Mallard Anas platyrhynchos 

MF Moustached Warbler Acrocephalus melanopogon 

MG Magpie Pica pica 

MH  Common Moorhen Gallinula chloropus 

ML Merlin Falco columbarius 

MO Montagu's Harrier Circus pygargus 

MP Meadow Pipit Anthus pratensis 

MR Eurasian Marsh Harrier Circus aeruginosus 

MS Mute Swan Cygnus olor 

MT  Marsh Tit Parus palustris 

MV Crag Martin Ptyonoprogne rupestris 

MW Marsh Warbler Acrocephalus palustris 

MZ European Bee Eater Merops Apiaster 



N. Common Nightingale Luscinia megarhynchos 

NB Eurasian Spoonbill Platalea leucorodia 

NH Nuthatch Sitta europaea 

NJ European Nightjar Caprimulgus europaeus 

NL Black Lark Melanopcorypha yeltoniensis 

OB Ortolan Bunting Emberiza hortulala 

OF Orphean Warbler Sylvia hortensis 

OL Eurasian Golden Oriole  Oriolus oriolus 

OO Woodchat Shrike Lanius senator 

OP Osprey Pandion haliaetus 

OR White Stork Ciconia ciconia 

OS Black Stork Ciconia nigra 

OX Eurasian Scops Owl Otus scops 

OY Eastern Olivacious Warbler Hippolais pallida 

OZ Olive-tree Warbler Hippolais olivetorum 

P.  Grey Partridge Perdix perdix 

PE Peregrine Falco peregrinus 

PF Pied Flycatcher Ficedula hypoleuca 

PH Common Pheasant Phasianus colchicus 

PI Pied Wheatear Oenanthe pleschanka 

PW White Wagtail Motacilla alba alba 

PY Paddyfield Warbler Acrocephalus agricola 

Q. Common Quail Coturnix coturnix 

QW Great Reed Warbler Acrocephalus arundinaceus 

R. European Robin Erithacus rubecula 

RB Reed Bunting Emberiza schoeniclus 

RN  Common Raven Corvus corax 

RO Rook Corvus frugilegus 

RR Barred Warbler Sylvia nisoria 

RW Eurasian Reed Warbler Acrocephalus scirpaceus 

S. Skylark Alauda arvensis 

SA European Shag Phalacrocorax aristotelis 

SC Stonechat Saxicola torquata 

SF Spotted Flycatcher Muscicapa striata 

SG  Common Starling Sturnus vulgaris 

SH Eurasian Sparrowhawk Accipiter nisus 

SI Common Swift Apus apus 

SL Barn Swallow Hirundo rustica 

SM Sand Martin Riparia riparia 

SN Common Snipe Gallinago gallinago 

SQ Common Rosefinch Capodacus erythrinus 

ST  Song Thrush Turdus philomelos 

SW Sedge Warbler Acrocephalus schoenobaenus 

TD European Turtle Dove Streptopelia turtur 

TI Tawny Pipit Anthus campestris 

TN Stone Curlew Burhinus oedicmemus 

TO Tawny Owl Strix aluco 

TP Tree Pipit Anthus trivialis 



TS Eurasian Tree Sparrow Passer montanus 

TX Short toed eagle Circaetus gallicus 

UR Purple Heron Ardea purpurea 

VF Red-footed Faclon Falco vespertinus 

VI Savi's Warbler Locustella luscinionides 

VL Greater Short-toed Lark Calandrella brachydactyla 

VR Red Rumped Swallow Hirundo daurica 

VW River Warbler Locustella fluviatilis 

VZ Bonelli's Warbler Phylloscopus bonelli 

W. Northern Wheatear Oenanthe oenanthe 

WA Water Rail Rallus aquaticus 

WC Whinchat Saxicola rubetra 

WH Common Whitethroat Sylvia communis 

WI Water Pipit Anthus spinoletta 

WL Woodlark Lullula arborea 

WO Wood Warbler Phylloscopus sibilatrix 

WP Common Wood Pigeon Columba palumbus 

WR Wren Troglodytes troglodytes 

WT Willow Tit Parus montanus 

WW Willow Warbler Phylloscopus trochilis 

WY Eurasian Wryneck Jynx torquilla 

XL Calandra Lark Melanocorypha calandra 

XM Middle Spotted Woodpecker Dendrocopos Medrus 

Y. Yellowhammer Emberiza citrinella 

YG Yellow Legged Gull Larus cachinnass 

YR Rock Partridge Alectoris graeca 

ZN Black Headed Bunting Emberiza melanocephala 

ZQ Rock Bunting Emberiza cia 

ZW Syrian Woodpecker Dendrocopos syriacus  

 

 

2.1.2 Breeding Bird Activity  

 

All birds exhibit certain behaviour characteristics that allow conclusions to be made as to their 

breeding status, and these have been incorporated within the EOAC criteria for determining 

breeding bird status as: confirmed, probable, possible or non-breeding.  The symbols used 

when marking each registration on the field map are given below (Table 3). 

 

 

 

 

Table 3. Activity symbols used for recording bird behaviour during the survey. 

 



CBC Activity Symbols

 These give context to each registration and are vital for assessing the 
assemblage on completion of the survey and are as follows:

Examples –

B. – Blackbird on site 

B. ♂ – Male blackbird 

B. ♀ – Female blackbird

B. imm – Immature/juvenile blackbird

B. (♂ / ♀) mat – Blackbird (m/f) carrying nesting material

B. (♂ / ♀) food – Blackbird (m/f) carrying food

B. nest – Blackbird on nest (mark with asterix)

B. Fam – Blackbird family (recently fledged young)

 
 

CBC Activity Symbols

Examples cont…

Blackbird singing

CH. Chaffinch contact call

B. Blackbird alarm call

- Same bird singing at different song posts

D. D. – Two different dunnocks (activity codes can also be used)

? – thought to be same bird but unsure

B.

WR WR

D. D.

 



CBC Activity Symbols

Flight:

C. Carrion Crow flying from a point to another

C. Carrion crow flying from outside the site in 
to site

Length of arrow indicates if bird fly over (f/o) or lands on site.

 
 

 

 

 

 

 

 

 

2.2 Bird Migration Monitoring 

 

2.2.1 Study duration and equipment 

 

The study is carried out in the period 15 August – 30 September, covering a total of 45 days, 

the period of the most intensive migration activity according to previous information (six 

years of regular monitoring of the site). The visual surveys were made during the day, in 

standard interval of time between 8 AM and 6 PM Astronomic time.  

 

The radar (Bridgemaster 65825H: Swiss BirdScan MS1) is a fixed pencil beam system 

especially developed for the study of bird migration by the Swiss Ornithological Institute, 

with the following specifications: 

 

Transmitter Power:                              25kW 

Magnetron Frequency:                       9410MHz, ±30MHz 

Pulse Length / PRF:                             0.05 µsec / 1800Hz (Short Pulse) 

                                                                0.25 µsec / 1800Hz (Medium Pulse) 

                                                                0.75 µsec / 785Hz (Long Pulse) 



Pulse Generator:                                  Solid state with pulse forming network 

Receiver type:                                      logarithmic with Low Noise Front End (LNFE) 

Tuning:                                                  AFC / Manual 

Intermediate Frequency:                   centred at 60MHz 

Bandwith:                                             20MHz on short and medium pulses 

                                                                3MHz on long pulse 

Noise Factor:                                        5dB 

Dynamic Range:                                 80dB 

  
Weight:                                                  approx. 500 kg, excl. two wheeled trailer 

  

Power connection  

standard:                                               1-phase 230V / approx. 1kW 

  

Detection range:                                 approx. 5 km (for small passerines) up to 7.5 km (for  

larger birds) 

  

 

Radar observations are made continuously during the day time and for 15 minutes per every 

hour of the night (20:00 h – 05:00 h) during the whole period of the survey according to the 

following scanning programmes: 

 

2.2.2 Diurnal Radar Observation Protocol 

 

1. Four minutes at 30 mills, or as low as ground clutter permitted (equivalent to 

approximately 25-275 m elevation at 5 km distance); 

2. Four minutes at 80 mills (equivalent to275-525 m at 5 km distance); 

3. Four  minutes at 130 mills (equivalent to 525-775 m at 5 km distance);  

4. Four minutes at 180 mills (equivalent to 775-1025 m at 5 km distance);  

5. The magnetron then rested for one minute, and then the cycle was recommenced.  

 

2.2.3 Nocturnal Radar Observation Protocol 

 

1. Four minutes at 30 mills; (equivalent to approximately 25-275 m elevation at 5 km 

distance); 

2. Four minutes at 150 mills (equivalent to 675-825 m at 5 km distance); 

3. Four minutes at 700 mills (equivalent to 3375-3625 m at 5 km distance); 

4. The magnetron then rested for 48 minutes, and then the cycle was recommenced. 

 

2.2.4 Basic Visual Observation Protocol 

 

Field observations follow the point count census technique according to Bibby et al. (1992). 

Point counts are performed by scanning the sky in all directions. The surveys are carried out 

by means of optics; every surveyor having a pair of binoculars with 10x magnification. 

Observation points are permanently equipped with standard Admiral telescopes with 20 – 60x 

magnification, a compass, GPS and digital camera.  



 

All observers are qualified specialists carrying out surveys of bird migration for many years 

and are active members of the BSPB (BirdLife Bulgaria).  

 

The following observers are employed for the study: 

 

Dr Pavel Zehtindjiev 

Institute of Zoology 

Bulgarian Academy of Sciences 

Senior Field Ornithologist 

 

Victor Metodiev Vasilev 

Senior researcher in the Faculty of Biology 

University of Shumen, Bulgaria 

Member of BSPB since 1992 

 

Dimitar Vladimirov Dimitrov 

PhD student in Institute of Zoology , BAS, 

Member of the BSPB since 2000 

 

Ivailo Antonov Raykov 

PhD student 

 Museum of Natural History, Varna 

Member of BSPB since 1999 

 

Veselina Ivanova Raykova 

Museum of Natural History, Varna 

Researcher 

Member of BSPB since 1999 

 

Strahil Georgiev Peev 

Student in Faculty of Biology 

Sofia University 

Member of BSPB since 2003 

 

 

The location of the observation points, methods and experience of the observers are inspected 

by Dr Mike Madders from Natural Research Projects Ltd.  Dr Felix Liechti from Swiss 

Ornithological Institute gave a course on radar application for all participants in the 

observations.  

 

2.2.5 Specific Visual Observation Protocol 

 

During the visual surveys the following records of flying birds are noted by observers: 

 Species and (if possible) gender and/or age; 

 Number; 

 Distance from observer; 

 Direction from the observation point; 



 Altitude; 

 Direction of flight (flight path); 

 Behaviour  (notably flight behaviour) concerning existing wind farm constructions; 

 Supplementary behavioural observations; 

 Weather conditions; 

 Precise position of birds simultaneously registered at the radar screen and by observers 

birds are recorded in order to ascribe specific echo signatures of target species (i.e. 

Pelicans, Storks and Raptors) to known species. 

 

Species 

All soaring birds, flying in the surveyors’ scope of view are identified to the level of species, 

if possible, and recorded. The characteristics of gender (male or female) and age (adult, 

subadult, immature, juvenile) are also recorded for certain species when conditions allowed. 

Because of the difficulty in distinguishing between similar species in harsh conditions (e.g. 

bad visibility, great distance, etc.), if exact identification is not possible both possible species 

were recorded (e.g. Aquila pomarina / clanga or Aquila clanga / pomarina, depending on 

which of the two species was more probable). In certain cases when it is not possible to 

identify the bird of prey species, the bird is recorded to the lowest possible taxonomic 

category (e.g. genus, e.g. Circus sp.). When conditions do not allow identification of a bird of 

prey to a lower taxonomic category it is recorded as NBP (non-identified bird of prey).  

 

Number (abundance) 

The surveyors count all migrating soaring birds, flying in their scope of view, regardless of 

the possibility to distinguish their species or higher taxonomic category (as described earlier). 

When the data are recorded, single birds (or pairs), as well as discrete flocks, are noted along 

with their number and species composition. In the case of larger flocks  (e.g. White Stork 

Ciconia ciconia), when the counting of every single individual is impossible, birds are 

counted in groups of 5 or 10 birds after the flock started planing to the next thermal.  

 

Although reasonably cost-effective in terms of results and expenses, the visual method on its 

own can seldom record every part of a migration over a certain region (Kerlinger, 1989). 

Consequently, as visual coverage is not complete over the entire study area, the raw results 

(counts) are extrapolated according to the maximum distance at which the species have been 

recorded during the period of the observations (see also Zehtindjiev, 2008). The overall 

number of birds per species is obtained by multiplying the number of individuals to the 

number of points theoretically needed, for certain species, to cover the whole territory. 

Obtained density of migrants is used in the further analysis. Extrapolated numbers of small 

passerine birds and soaring birds which are visible at a maximum distance that is less than the 

distance between the observation points are obtained by the following formula: 

 

N= (Nt/Np) * (10000/Dmax) 

 

Where N = extrapolated total number, Nt = recorded total number of birds, Np = number of 

observation points (in the case of our study it is 4), Dmax = maximum distance at which the 

species has been recorded (m); 10000 (m) – is the extent of horizontal front of SNWF which 

birds should theoretically cross when following the main migratory direction. 

  



Distance (horizontal and vertical) of flying flocks and single birds’ trajectories  

Along with counting migrant soaring birds, recording the spatial location and flight 

trajectories of migrants is among the most important tasks of the study. The distance from the 

observation point and flight altitude is noted for each bird or flock.  

 

Recording flight height estimates and distances to birds are assisted by reference to land 

marks near the observation points which had been previously measured and calibrated using 

GPS. Additionally, all human visual observers and radar observations are tested before 

observations commenced in a series of trials using a GPS device attached to a kite, flown at 

various heights and distances. In each trial, the kite is independently observed (i.e. the kite 

controller and observer were independent) with height and distance recorded by the observer. 

These records are then compared with data on height and distance from the GPS device 

attached to the kite during the same trial. Differences between the ‘observed’ (human) records 

and the ‘true’ (GPS) records are then used to calibrate subsequent estimates for any consistent 

biases in records of birds observed during migration. The same method is used for calibration 

of the radar at observation lines during the survey period.  

 

Flight direction 

Flight direction is recorded as the geographic direction on which the bird or flock was heading 

relative to the observation point. To facilitate definition of the flight direction a geographic 

compass and GPS device is provided for every observation point. Direction is defined as one 

of 16 possible sectors of the geographic compass (every sector being limited to 22.5 degrees), 

as follows: N (north), NNE (north-northeast), NE (northeast), ENE (east – northeast), E (east), 

ESE (east – southeast), SE (southeast), SSE (south – southeast), S (south), SSW (south – 

southwest), SW (southwest), WSW (west – southwest), W (west), WNW (west – northwest), 

NW (northwest), NNW (north – northwest). In the database flight direction of the bird is 

transcribed in degrees as a mean angle of the sector. Tendencies for species (or group of 

species) to fly in particular directions are tested according to standard circular statistics 

(Batschelet, 1981). 

 
Weather conditions 
Weather is an obvious potential influence on bird migration and the capacity to record birds 

visually. Hence, the following measures were recorded: 

 

 Wind direction; 

 Wind strength; 

 Air temperature; 

 Cloud cover; 

 Rainfall; 

 Visibility. 

 

The direction and strength of the wind as well as temperature are precisely measured by the 

AES Geo Energy meteorological masts and kindly offered for analysis. Cloud cover is 

recorded as the relative cover (in %) of the visible part of the sky. Visibility is taken as the 

maximum distance at which permanent geographic landmarks could be seen, defined and 

recorded in metres.  

 



Weather records are made every morning at the start of the surveys, at every full hour 

subsequently, and when surveys stopped in the evening, as well as at any time when a 

considerable change in visibility occurred due to factors like fog or mist. 

 

Behaviour of birds concerning existing wind farm constrictions, and other 

behavioural observations 

This category of records included supplementary observations of birds, relevant to the 

potential impact of wind turbines on the birds, such as, for instance, birds showing turbine 

avoidance behaviour. These are recorded and described in detail. Additional notes concerning 

feeding and resting activities of birds will be also recorded, if appropriate.  

 

2.2.6 Recording of data 

 

All the data of the surveys are entered in a field diary. The data are processed daily and 

transcribed to a database designed in an Excel workbook. The protocol of primary data 

processing is a modified version of the Protocol of Risk and Bird Mortality, used by the 

National Laboratory for Renewable Energy Sources of the USA (Morrison, 1998).  

 

The diary is kept in the following manner: 

1. In the morning, with the start of the surveys, the date and the exact time are entered 

(the data are recorded by the astronomic hour, which is 1 hour behind the summer 

hour schedule, during the whole period of the study), as well as the values of the 

physical factors of the environment (weather conditions, as described above) and the 

names of the surveyors.  

2. When observing a migrating bird or flock, first the exact time is taken down, the 

species, genus or family Latin name, (gender and age, if possible), then the numbers, 

the vertical and horizontal distance from the watch point, the flight direction. After 

these obligatory data, additional ones, like soaring, “chimney” formation of flocks, 

landing birds with the exact location of landing, etc., are also recorded.  

 

Meanwhile, if changes in the weather or other interesting and/or important phenomena 

should be registered, they are also entered in the diary with the exact time of the 

observation.  

 

3. In the evening, when finishing the surveys, the exact time, weather conditions and the 

names of the surveyors are taken down again.  

 

 

2.3 Ornithological Monitoring and Shut Down Principles for the 

reduction of bird collision risk. 

 
The decision to shut down a turbine or collection of turbines will be one primarily 

based upon professional judgement of the IOE or, where the IOE has delegated his 

duty, the SFO.  In making the decision to shut down, however, it is important that a 

number of general principles are considered by the IOE/SFO.   



 

These general principles, which provide a procedural checklist, are listed below and 

should be used to inform the decision making process. It should be noted that, due to 

the complexity of possible combinations of conditions that may be experienced on 

site, the principles are not scenario based (i.e. the potential number scenarios, when 

considering all species and circumstances at any one time, would be too numerous to 

prescribe).   

 

1. As soon as a significant number of birds are detected flying in close proximity to 

the wind farm (definition of ‘close proximity’ will vary with weather conditions 

and general visibility but anything sighted within 5km should be considered), 

either through field observation or radar, the IOE should be notified of this 

activity. This bird activity should be tracked to determine the direction of flight.  

 

2. Determination of what is considered a significant number should be based upon a 

combination of the species in the flock and their number.  As a broad example, a 

small number of key migrant species (as defined within the Supplementary 

Information Report) could be considered as important as a larger number of non-

key species, and vice versa.  The determination whether the number of birds is 

significant will be the responsibility of the IOE or delegated SFO, informed by 

the field ornithologists and/or radar operator. 

 

3. Where the direction flight lies close to the wind farm but appears unlikely to pass 

through the site then the activity should be observed until such time the birds 

have passed the site and out of close proximity.  The IOE will make the final 

decision of when a flock of birds, considered as significant, no longer lies in 

close proximity and thus when observations of that flock can cease. 

 

4. Prevailing wind conditions and directions for the site and surrounding area will 

have been established at the outset of each day and should be considered in terms 

of its possible influence on flight direction of birds (particularly soaring species).  

It will be particularly important to consider times where strong coastal thermals 

could result in large, and potentially unexpected, migration across the site.  It 

follows that, wind conditions and their potential for sudden change, should be 

considered for flights that appear to be avoiding the site, as described in the bullet 

above. 

 

5. Where the direction of flight lies in close proximity and appears to be heading 

towards any part of the wind farm, the activity should continue to be observed 

from the relevant vantage point(s).  If not already detected on the radar, the IOE 

should instruct the operator to detect and track this activity also in order to 

further inform the decision making process. 

 

6. The IOE will make the decision of if and when to shut down the relevant turbines 

informed by his own observations, the observations of the field ornithologists and 

the radar operator. In doing so, the IOE will be required to make this decision 

through the consideration of a combination of the following: 

 



o The species within the flock (this determines issues such as likely 

avoidance behaviour, speed of flight, height of flight and relative 

importance); 

o The height at which the flock is approaching the wind farm; 

o The speed at which the flock is approaching the wind farm (this will 

be a function of the type of species within the flock and prevailing 

wind conditions); 

o The direction of the flight (in order to inform the number of turbines 

that could require shut down); 

o The known typical behavioural patterns of the species in terms of 

turbine avoidance; 

o The weather conditions, primarily in terms of the prevailing wind 

directions, the possibility of changes in direction, and strength; and 

o The time lag between verbally instructing a shut down and cessation 

of blade rotation (see bullet below for further information).   

 

7. It should be noted that the time lag between the verbal notification to shut down 

and cessation of blade rotation is considered to be in the order of up to 2 minutes.  

The decision of when to instruct a shut down will take account of this time lag.   

 

8. Where the species identified are those key species addressed within the Project 

Supplementary Information Report
1
, specific regard should be paid to their 

endangered status and a precautionary approach should be taken in each case of 

potential shut down i.e. where doubt exists as to whether the birds will enter the 

wind farm a shut down should be enacted. 

 

9. Where the IOE takes the decision to instruct a shut down, he shall do so 

following the Turbine Shut Down System procedure outlined in Section 5.2.4 of 

the EMMP.  The notification to commence operation will be made by the IOE 

and will follow the same principles as detailed in bullet 3 above. 

 

10. Where a flock heading towards the wind farm eventually takes evasive action, 

avoids the wind farm, and thus a shut down is not enacted by the IOE, the 

principles established in bullet 3 above should be followed. 

 

11. For birds observed as roosting on the site at dawn, the IOE will instruct the 

operations office to shut down the relevant turbines that could potentially cause a 

risk to the birds when they take flight.  Once the birds have taken flight the same 

procedure as detailed in bullet 9 above should be followed.   

 

12. For birds observed as roosting close to the site at dawn (the definition of this will 

be informed by the principles established in Bullet 1 above), the activity will be 

observed and the IOE will make a professional judgement as to whether to shut 

down the relevant turbines based upon: 

 

o Proximity of the flock to the wind farm; 
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o The species within the flock (this determines issues such as take off 

behaviour, speed of flight, height of flight likely avoidance behaviour, 

and relative importance); 

o The weather conditions, primarily in terms of the prevailing wind 

directions, the possibility of changes in direction, and strength;  

o Likely direction of flight when the birds take off, where possible (by 

way of illustration, if geese are observed it is possible that, once they 

have finished roosting, they will take flight northwards towards 

Shabla);  

o The time lag between verbally instructing a shut down and cessation 

of blade rotation (see bullet below for further information).   

 

13. Where shut down is enacted, the same principles as detailed under bullet 11 

above will be followed.  

 

14. Where shut down isn’t enacted, observations of the birds will be maintained until 

such time as they take flight.  Once they have taken flight, if they move away 

from the wind farm then the principles detailed within bullet 3 above will be 

followed.  If they move towards the wind farm then the principles detailed under 

bullets 5 to 9 above will be followed. 

 

 

2.4 Protocols for Monitoring Collision Fatalities at Saint Nikola 

Wind Farm 

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

farms (Morrison 1998) and as developed by the IOE’s company.  Plots measuring 200 x 200 m centred 
on a turbine will be searched on transects 20 m apart (although in some plots involving unharvested 

sunflower in autumn, transects may need to be closer together – subject to the results of further 

calibration trials in 2010). The size of these plots is based on previous results from the USA (Johnson 
et al. 2000), work in Scotland by the IOE’s company, and the height of the SNWF turbines.  Plots 

around a turbine will be slowly searched, taking particular care to search any taller clumps of 

vegetation, and openings of animal burrows.  In addition, if ground conditions allow, a further 250 m 

area around each turbine will be scanned with binoculars from the periphery of plots to check for large 
bird carcasses outwith the most likely area where collision victims will fall.  The precise location of 

any carcasses found will be recorded and mapped (by reference to the distance and direction to the 

nearest turbine and using a GPS recorder).  Each turbine will be subject to a detailed carcass 
monitoring survey once per week, during the autumn migration season. In winter only those turbines 

in parts of the windfarm which are used by geese (either in flight or to feed) will be searched but they 

will be searched every 3 – 4 days (initial trial indicates carcasses seem to disappear more quickly in 
winter) and immediately after dawn or immediately before dusk, to minimise any potential disturbance 

to geese. It is estimated that the collision risk monitoring and carcass search should take approximately 

30 minutes per turbine.  

 
All carcasses will be photographed to enable confirmation of species by either the IOE or SFO.  

Feather spots (e.g. a group of feathers attached to skin) and body parts will also be recorded.  For all 

casualties the following data will be collected and reported at the end of each migration season: 
 

 Species 

 Sex and age (if known) 



 Date and time collected 

 Location 

 Distance and direction (degrees) to the nearest turbine  

 Condition 

 Any other comments regarding possible cause of death e.g. distinction between those 

deaths caused by collision and other causes 

 

Similar data in terms of mortality of bats will also be recorded as part of carcass monitoring. 
 

With respect to the final bullet point above, whilst for some of the carcasses the nature of the cause of 

death will be obvious if they have died through collision with turbines (dismembered body parts, etc), 
there will be a category of lower certainty that will be given greater consideration during interpretation 

and the necessary precaution taken to highlight any that cannot be suitably determined.  However, this 

is more likely for smaller birds rather than the larger key species considered at most risk with the 

Project and so the misinterpretation of cause of death for species of interest is considered unlikely.  
 

The condition of each carcass will be recorded in the following manner: 

 

 Intact – carcass completely intact, it is not badly decomposed and shows no sign of 

being fed upon by a scavenger or predator. 

 Scavenged – entire carcass that shows sign of being fed upon by a predator or 

scavenger or a portion(s) of a carcass in one location (e.g. wings, skeletal remains, 

legs, pieces of skin etc). 

 Feather spot – 10 or more feathers at one location indicating predation or 

scavenging. 

 

In addition to monitoring of wild bird carcasses, trials to investigate searcher efficiency and carcass 

removal rates have been and will continue to be conducted (at least once during each migration season 
for each of the first two years of operation). These trials are necessary to correct for known biases in 

searches for collision victims. Trials involve one observer placing a sample of dead birds (in two trials 

conducted to date, 25 carcasses in 5 turbine plots (chickens and pigeons in autumn, large ducks in 
winter). A second observer (the ‘searcher’), who does not know where they have been placed, attempts 

to find these carcasses. The number of carcasses he finds gives the searcher efficiency (after the first 

observer has confirmed how many were present after placement for the searcher to find – some can be 
removed by scavengers between placement and the first search). The carcasses are then monitored at 

regular (ideally, daily) intervals until they disappear. This gives the carcass removal rate (usually, by 

scavengers).  

 
Searcher efficiency and carcass removal rates can then be used to a) derive the most cost-effective 

search interval for collision victims (as has already been done to derive protocols described above) and 

b) correct ‘observed’ numbers of collision victims to an estimate that more closely approximates 
reality. For example, on the basis of trials conducted to date it is estimated that with search intervals of 

7 days (autumn) and 3-4 days (winter) about half of all collision victims of priority species will be 

found – this is a respectable figure compared to several other windfarm studies. As referred to earlier, 
however, further trials will be conducted in order to refine and improve estimates and methods. It is 

also worth highlighting that the work conducted in 2009 and 2010 on this issue provides a good 

example of studies which have been used by the IOE and SFO to validate the EMMP and, as in this 

case, derive improvements through change.   
 

As noted above, monitoring for bird collision victims will be carried out (at least, initially) weekly 

during the autumn migration season and every 3-4 days (in selected parts of SNWF) to estimate 
collision mortality of key species. This will enable the Collision Risk Assessment (CRA - based 

principally on the collision risk model of Band et al. 2007) undertaken during the due diligence to be 

updated. The CRA will be rerun after each migration season based on observation data and the result 



of the carcass monitoring and will take account of updates to species populations.   Updating the CRA 

is an important part of the monitoring system because it allows empirical (observed) data on both 

flight activity within the windfarm and observed mortality levels to be incorporated into the Turbine 
Shut Down System and the threshold for its initiation. It is anticipated that this process will also be a 

test of the CRA to assess the relationship between predicted and actual impact based on the results of 

the previous modelling and the actual recorded and observed data.   
 

The criterion for the ‘success’ of the operation of the windfarm (including the Turbine Shut Down 

System), in terms of its effects on birds and as stated in the EMMP, is that the windfarm should avoid, 

for priority species, a collision mortality that is worse than a “1% increase over the existing baseline 
mortality”, because this level was considered to equate to adverse impacts. This criterion is flawed, 

being overly simplistic, and could actually endanger the conservation status of some, or all, species of 

conservation concern. Hence it will be revised to measures that ensure key species are adequately 
protected.       

 

Should adverse impacts be reported, then this will trigger the requirement to revise the mitigation 
strategy for the Project by the IOE, SFO and AES in order to ameliorate the effects of the Project.  The 

measures employed to achieve this will depend upon the scale of adverse impacts reported and the 

possible cause(s) and cannot, therefore, be defined here.  However, in each case, consideration will 

primarily be given to the revision of the Turbine Shut Down System and possible requirements for 
permanent shut down or decommissioning of a turbine or group of turbines where considered 

necessary. 

 
Any changes to the overall mitigation strategy will be captured in the relevant protocols and the 

EMMP, and presented in the Annual Monitoring Report. 
 
Deliverables 

 Annual Turbine Shutdown Review including rerun of the Band et al. Collision Risk 

Model (CRA).   

 Any reported birdstrike i.e. bird collisions with turbines, will be recorded on 

Environmental Incident Forms by the SFO and copies given to the site operations 

manager.  The Environmental Incident Forms will be reported as part of the Annual 

Turbine Shutdown Review. 
 

 

 
 

2.5 Bat Monitoring at the Saint Nikola Wind Farm, Kavarna, 

Bulgaria 

The aim of the monitoring is to detect any changes (increases/decreases in numbers, 

changes in species composition etc.) in bat populations of the wind farm. 

Methods  

Ground Level Car Transect Surveys 

The survey involves two surveyors driving pre-selected transect routes with an 

ultrasonic bat detector (Tranquility Transect) attached to the car to record any bat 

passes.  A GPS unit allows geo-referencing of all bat records collected.   

At the Saint Nikola Wind Farm site, four transects have been chosen – two transects 

covering the wind farm territory, visiting many of the turbines; one transect on land 



to the north with similar habitats (agricultural land with shelter belts) but without any 

wind farm development; and one transect on land to the south that passes through 

agricultural land similar to on site, steppe grassland habitat and into the Bolata 

Valley, where bats are known to use cave sites for roosting.  The two latter transects 

are effectively control sites.   

Timing 

One transect can be driven per night; the transects can thus be completed in four 

consecutive nights during each month from April to October 2010.   

At Height Bat Detector Surveys 

At five turbines spread across the wind farm territory; WTG 8, WTG 26, WTG 37, 

WTG 43 and WTG 46 Anabat detectors are installed.  These turbines were chosen 

according to the habitat and are located on shelter belts.  

Timing   

The bat detectors are set to collect data constantly from one hour before sunset to one 

hour after sunrise.   


