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Intro duction

This report presents results of the ornithologisalrvey andmonitoring at Saint
Nikola Wind Farm (SNWF) in theperiod 01 Decembe2013 to 15 March 2014,
continuing from similar studies in previous winters before and after construction of
SNWEF. The primary objective ofvintering bird studies at SNWF is to investigate the
possible effed of the wind farm orgeese populations, notably tiedbreasted
GooseBranta ruficollis (RBG) due to itsglobally threatened conservation status
Pr evi o u sintesing stude® at BNWF have been reported and presented for
download on the AES SNWF website

To date,as documented by previous repottisere have been no indications that

SNWF has had any adverse impact on wintering geese, including &#Ghe more

abundant Greater Whifeonted Goosé\nser albifrong GWFG). This report presents

the latest findings, from the 2814 winter, which continuedto scrutinisethe
possibility of an adverse i mpact. on winter |

Methods

Methads were the same as in previous winter survBgsa were collected within a

6core study ar ead tehtarddonehe SMWRprvNG rendbutan ar e «
with additional areas in a bufféhat extended at least 2 km froiime wind farm

(Figure 1):this isto distinguish this area of consistent effort across winters from a

much wider area where observations were also underp@dically, that extended

north, up the coast to the freshwater lake of Durankulak (see report for the 2010/11

winter). The @fFr oot 6 of t h epreSANBAGby & pernteterfasundthe

outermost turbiness s referred to as the OSNWF terri
Project Area irsomeprevious reports).

The 75 days of the study encompassed the whole period whenwgresescorded in

the core study area, includingNWF, during 20B/14. Detailed observations were

made daily, so far as possible within the constraints of suitable weatimethe
locationand counts (including species composition) of birds involvedghtflactivity
andfeedingbehavior of any flocks wiih the wind farmand its vicinity Observation

points and the coverage of the BirdScan radar were as in the previous \{fmters
details see reports of winter monitoring 20081 2013 at
http://www.aesgeoenergy.com/site/Studies.htnome observation points (termed
Otemporaryd in Figure 1) were attended | e
according to weather condition constraints and dhgoing behavior of the geese.
Those close to the SNWF turbines were only used to record feeding geese, after the
main early morning flight activity period had finished. Observations were also taken
occasionally from vantage points close to the Black Beader to check periodically

if geese may have been using the sea as roost sites. These points were visited more
frequently when it was apparent, from records at the points and from flight line
timings and directions that such behavior was reg@aop types within the core

study area were also recorded.

Searches under turbines for collisnntims wereset to beundertakenas in previous
winters, under a protocol for abasic sevenday search intervalthat was to be
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instigatedafter geese were first olaved in the study arendconductedaccording to
where the presence of geese could, potentially, result in collSgamches weralso
dueto bereduced in frequencwell after it was apparent that geese were no longer
observedin the study arealn practice for 2013/14, this protocol of a sexdmy
interval search under every turbine could not be realized because uwfetter
conditions of the2013/14 winter, which was unusually mild and alternated quickly
between snowfalls anshowmelt. The weathezonditions led to search areas often
either being temporariljnundated withsoft snow or being thick, waterlogged mud.
While these conditions facilitatetdinocular searches for collision victims from
turbine towers they were often not conducive to physiearches on transects around
turbines, as was planned.

These same conditions, however, atgparentlyled to a lower use of the region
(including SNWF) by wintering geese (see Results). Hence, while the search regime
was disrupted by the weather comalis, these same weather conditions also
apparently led to a substantially reduced number of geese at risk of collisibirs
respect, andvith the coincidence between times when searches were difficult to
conduct, and the absence of gedben the inhility to search every turbine every
seven days should not have had any material effect on the discovery of any geese
collision victims.

The searchingprocedures involved the use of GPS units to allow tracking and
recording of search paths when obserweese searching for collision victims under
turbines as inthe previous winter

A detailed description of methods underlying the decisions and procedures for
switching off turbines the Turbine Shutdown System: TS8hdera risk of bird
collisions is degribed in a number of previous reports and in the Owner
Ornithological Monitoring Plan. The feeding grounds within the wind park territory
identified in the winter surveys were investigated daily and the number of feeding
geese at these sites and weatlmrddions (i.e. heavy mist, fog) were the bases of
decisions fortie TSSfor reduction of the collision risk; as in previous winters.
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Figure 1.Map of the "SNWF" study area (grey line), and the "core study area" (red
line) cowered by the wintemonitoring 2013 2014.
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Results

Geese were observedthin the corestudy arean 17 daydetween27 January2014

and 20 Felruary 2014 (see Ainex1 for day by day movements of gees® recorded

in the field. Thenumber of birds per speciesxcluding geese species, ipented in
Table 1 (for consistency with previous reports these are shown for January and
February only, Bhough observations of negeese species were also made in
December and the first fortnight in Marchi)he estimatedobserved total number of
geese accepting the difficulty ingoosespecies identification under distance, flock
size and rapid flight actity constraints(see report for 2012/13 winter for details)
presented in Table. 2

Table 1. Thetotal number of observed birds of different spe¢®scluding geese: see
Table 2for geesgin the core study aredéFig. 1) recordedin winter season 2@L-
2014 during January and Februgdata from vsual observations

Species January February Total
A. gentilis 1 1
A. nisus 2 2




Species January February Total
A. platyrhynchos 62 125 187
Anas sp. 7 7
B. buteo 23 119 142
B. lagopus 1 5 6
B. rufinus 3 2 5
Buteo sp. 8 8
C. aeruginosus 1 1
C. cornix 2 2
C. cyaneus 15 109 124
C. cygnus 331 331
C. frugilegus 260 260
C. monedula 80 80
C. oenas 15 15
C. olor 638 638
Cygnus sp 126 430 556
E. alba 34 34
F. cherrug 1 1
F. columbarius 1 3 4
F. tinnurculus 3 8 11
H. albicilla 2 2

L. cachinans 12 12
L. canus 11 109 120
L. michahellis 175 175
N. arquata 1 1
P. crispus 8 8
P. perdix 21 28 49
P. pica 28 28
Ph. carbo 86 1119 1205
Pl. apricaria 52 52
Plectophenax nivalis 2 2
T. faruginea 16 1 17
T. pilaris 250 250
T. tadorna 15 66 81
V. vanellus 1 1




Total number of observed goose species and tluaations

The estimated totalsf three species of gooseRBG (Branta ruficollis, GWFG
(Anser albifrors) and Greylag Goosé\(iser anseyobservedn the winter 2013/2014
in the core study areaye shown inTable 2 No Lesser Whitdronted Gees¢Anser
erythropug wereseenin winter 2013/2014

Table 2. Thenumberof geeseof different speciesecordedn the core study area
(data from visual observationswinter20132014)

Species January February Total
A. albifrons 3211 8112 11323
A. anser 0 56 56
Anser/Branta 480 16177 16657
B. ruficollis 1580 3586 5166
Grand Total 5271 27931 33202

The recorded numbers &fedirg geese of all speciaa the core study areaaried
during the season with short periods of maximum per spddiable 3) The
maximumnumberof RBG feeding in SNWFRwvasobservedn mixed geeseflocks on
02 February2014

The winteré unusually mild wedter was probablythe main reasoffor the lowest
numbers of gees@bservedin 2013/14,in six consecutivewinters of SNWF
monitoring. Estimated totals of all gee$BBG and GWFG}een flying and feeding
within SNWF were2725 and 3060 respectively(Table 3).Day by day numbersas

well as spatial distribution of feedirand flying geeg within SNWF andout with
SNWF but withinthe core study areaare presented inalle 3. Despite the low
numbers of geese imé core study area and in the wider region, geese (including
RBG) were once more recorded as feedimgand flying through the operational
SNWF wind farm.

Daily records(not corrected for potential duplication of observations of the same
birds) of distributions of geese are shownannumber of maps iAnnex 1 of this
report.



Table 3. Daily numbes of gooseflights andgeese feeding otine ground RBG and

GWEFG, and mixed speciesflocks nsi de t he SNWF study area
out with the win farm but withn the core study are@ iout s i d,eafteS NWF 0)
correction for potentiateplicate records

Date | Flights nside SNWF Flights autside Feeding inside Feeding outside
SNWF SNWF SNWF

RBG| GWFG| Mixed | RBG| GWFG| Mixed | RBG| GWFG| Mixed RBG | GWFG| Mixed

27 100 | 1749 480

January

28 111 111 40 | 100 1000

January

29 40 400 | 1000 40 | 100

January

01 100 1000 | 3000

February

02 180 | 250 60 | 300 2280

February

03 55 50 | 450

February

04 140 47 2100 | 400

February

05 100| 93 1325

February

07 840 15 1500

February

09 27 42 1300 5300

February

10 54 72 72 4400

February

11 820 | 1500

February

13 1

February

20 2

February

Totals | 280 | 2445 0 641 | 3328 | 4677 | 130 | 650 | 2280 | 4115 | 4900 | 9700
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Figure 2. Raw data representingpatial distribution of GWFGblue),RBG(red) and
mixed flocks (purplein thestudy areaas observedh winter 2087 2014. Flights are
shown as lines, with arrows indicating diremi of flight, and circles indicate
observations of feeding flocks on the groudnd turbines of SNWF arghownby
the yellownumberedcircles Wheat fields are showim green. Brown fields are
ploughed, but potentially can be used by feeding geese lgeoatise last seasons
crop seeds. White colored fields between toelsiare planted with rape

The difference inthe spatial distribution of geese winter 2013/2014 was likely
dependent on thmild winter and sa relativéy small proportion of the usti RBG
population overwinteed in the region of Durankulak and Shablkkes during the
2013/14 winteseaon.

Because of the unusual winteeatherand extremely low numbers of observed gees
of all three species detailed analysis of the flight altited as well as circadian
variations in thi activity is notespecially meaningful, and while superficially similar
to previous seasor® not allowa usefulcomparisorof the sane parameters froine
previous fivewinters
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Carcass monitoring results

All 52 turbines werg@rogrammed to beearchectvery seventh dagwhen turbines
where accessibldpr carcasses durintpe whole winter survey perig@1 December
20131 15 March 204). Theenactedrequencies of searches, as well as hames of the
field ornithdogists involved in the surveys, goeesented imable 5 Somelimitation
on programmed searchiesthestudyperiodresulted fronrestrictedaccesdecause of
weather conditionamostly deeptemporarysnowdrift or thick muddue to rapid snow
melt or heay rain. In such situations the plotf 200 x 200 metes under turbines
were searched from the turbine base (stairs and platform aBuoretershigh) by
binoculas. Hence, o several days the surroundingstofbines were not accessible
andthoroughseacheswereimpossible which is alimitation on the basic protocol as
anticipated This is eflected ina sample size of 270 turbirsays searche during the
monitoring period (&@ble 5).

However, as regards the target speti@sntering geesé this pracical limitation of
deepsnow orthick mud which generatedifficulties faced by observers searching for
carcasses were the same as those faced by feeding geese and geese looking for
feeding opportunities (engendering a risk of collision). In other wortige several
searches could not be made because of ground conditions generated by the unusually
mild weather, these same conditions also were not conducive to geese using the wind
farm ared neither searchers nor geesrild access areas of thick snowdeep near

liquid mud. So while searches could not be conducted in such conditions, there was
nothing or little, potentially, to search fas regards collision victimdvioreover,
probably because of thaild weather, there were relatively few geese, anyw/lie

the study area, that were present across the whole winter. Generically, the risk of
collision was therefore even lower than in previous winierghen this risk in
previous winterdas been shown to be very low, even when substantially more geese
were present.

Overall, therefore, theeduced capacity for searches under turbines created by the
unusual weather conditions in the 2013/14 winter should not have reduced the
capacity for recording any collision events for the primary target speaastering
geese.

Table 5. The numbers of turbines searched for collision victims in winter season
2013/2014 (01 December 201329 February2014)when geese wemgesenin the
regionand turbines were accessible for the searchers

Turbine number/seacher name R. |K.B. |S.P.
8
9
10
11
12

13

.V. |Grand Total

RIN(NN(N (N
N (R [(R(|N[(P (P |X
RPlIR (N W(Rk(Rk<

A0V [~ >
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|.R. |K.B.|S.P.|V.V. |Grand Total

Turbine number/seacher name

14
15
16
17
18
19
20
21

22
23
24

25
26
27
28
29
31

32

33

34
35

36

37

38

39

40
41

42

43

44
45

46

47

48

49

50
51

52

53

54
55
56

57
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Turbine number/seacher name I.R. |[K.B.|[S.P.|V.V. |Grand Total
58 1 1 4 6

59 1 3 4

60 1 3 1 5

Grand Total 83 |82 |27 |78 270

Thereweretwo carcassewhich can be associated witltallision with the turbines in
the 2013/14 winter: oneoot (Fulica atra) andone mistle thush(Turdus pilari9 were
found Both species are of least concern according to the 10@Nria and are not
listed n Bulgarian Red Data Book

Table 6. The results of the collision victim monitoring in winter season3zZl14.

Species/genus | feather |feathers| intact wing | Grand Total
Alauda arvensi 1 1
Buteosp. 1 1
Fulica atra 1 1
Perdix perdix 1 1
Surnus vulgaris 1 1
Turdus pilaris 1 1
unknown 12 19 1 32
Grand Total 12 23 2 1 38

All other remaindound during the winter collision victim monitoring includisgngle
feathers, buches of feathers and body partsdfile 6) that could notbe attributed to
collisions. This includel four bunches of feathers skylark, buzzardgrey partridge

and common starlingSeveral records of one or two feathers were not attributed to
species( funknown 0 , hecausd thdy lwere patently records ofl adst
feathers andcould be ascertained as not being from geese by their size and
appearance.

No parts of the body or inth remains of geese which couédfinitely be considered
as collision victims were detected af2f0 cumulativesearches of differerturbines
in the period 01IDecember 2037 15 March 204 (Tables5 and 6). Therefore, o
evidencefor collision of geese specigesncluding RBG was found in the winter
2013/2014vhen geese were present

In order to reduce the risk of collision with thmetors of the windturbinesin
conditions of reduced visibilityfog or snowstorm)different groups of turbines as
well assingle turbines were stoppédring the2013/14 winter studyperiod as during
the previoughreewinters
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Collision Risk Modellig and Avoidance Rates

The numbers of geese that were oOavailabl e
SNWEF or using SNWEF to feed, were so low in the 2013/14 wintemthateaningful

contribution could be made by CRM analysis for this winter. Goose uS&WF,

reflected by wider utilizatiopatterns, waso low that CRM predictions of mortality

rates would probabilistically not predict that any goose collision remains sliiaalid

be found. None were found. This finding is therefore not surprising whesrently

because of the weathtrere was a basic low exposure to risk. A CRM for 2013/14

winter, under the conditions of this winter, would therefore not add materially to
knowledge on collision risk.

Conclusions

The methods applied to this diuin 2013/14 were simiar to those in the wintsrof
2008/2009, 2009/201@®010/201,2011/2012and 2012/2013 The main difference
noted duringthe current(2013/14) season wasan extremely mild winter with
unusuallylow numbers of geese of all specmssent in a short time period between
27.012014and 29.02.2014.ow goose numbers was not just a feature of SNWF, but
apparentlyalso of the wider regiostudied

Relatively few geese were recorded compared to previous witNersemains of
geesethat calld be attributedto collision with turbine bladeswere found during
searches under operational turbin8garches for collision remains wepartially
compromised bythe same weather that probably led to low numbers of geese that
were present in and araditsNWF.The constraints on searching for collision victims
therefore probably had no bearing on recording goose collision events.

Superficially, the behaviour of geese seemed similar to previous-qpesttional
winters but the numbers of geese werdéosothat no substantial contribution towards
considering the longitudinal effects of SNWF, by way of analysis of the 2013/14
wi nt e rvoosldresattinasplation
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Annex 1 Day by day movements asbserved GWF@lue), RBG (red) and mixed flocks
(purple) of geese in winter 2012014: raw data
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