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Summary

This report gives abrief overview ofdata collected fora first year of T1 surveys conducted for astudy of seabird
distribution pattens in and around thePrincess Amalia Wind Farmir{ Dutch: Prinses AmaliawindparlPAWP) off

Egmond aan Zee, Noor#flolland carried out betweenApril 2009 and February 2010 The aim of this study is to
determine whether seabirds would be avoidingighwind farm, or be attracted to it, or be indifferent.

Six full surveyswere carried out, in and around the wind farnDespite varying weather conditions and ddgngth,
survey effort was ratherequal between surveys and a set of data suitable for the (statigtal) analysis of the
effect of PAWP on local bird abundancesgas produced In this report, maps of species distribution are presented
for the main species encountered (taken from Leopold et al. 2010). A full analysis of the data is planned after the
second year of T-1 surveys when the complete data set will be available.
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We want to thank all captains and crews of our survey vessdBCE vessel control and Martin Dekkéor
excellent cooperation and working conditions
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This gudy has been commissioned biPrinses AmaliawindparlPAWR. Jan Dam, EcofyNetherlands BYacted
as liaison

The aim of theseshipbased bird counts was to document the numbers and distribution patterns of local
seabirds, and to record their behaviouniPAWP and in a larger area around this wind farim.a final analysis of
the results, envisaged after a second year of-T surveys (2012) possible differences in distributions or
behavioursinside and outside the wind farm will be evaluated, and comparedhe preconstruction period.

Quality Assurance
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2001. The certification was issued by DNV Certification B.V. Furthermore, the chemical laboratory of the
Environmental Division has NEANDISO/IEC 17025:2005 accreditation for test laboratories with number L097.
This accreditation is vadl until 27 March 2013 and was first issued on 27 March 1997. Accreditation was
granted by the Council for Accreditation.
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Introduction

The Princes Amalia Wind Farm (PAWP) is located approximately 23 km west of Egmond aan Zee. The wind farm
consists of 60 turbines on monopoles, and a transformer platfornThe turbines used in this wind farm are Vestas
V80 -2 MW, at 59 m amsl, with a rotor diameter of 80 minterturbine distance is ca. 550 m

A second wind farm, "Offshore Wind farm Egmond aan Zee" (OWEZpcated closer to shoreand in slightly
shallower waters than PAWPThis wind farm has fewer turbines (36), i these are larger and more widely
spaced with intedurbine distances of 640m. @nstruction of PAWP started shortly after OWEZ became
operational, in October 2006. PAWP was fully operational by June 2008.

Wind farms require regular maintenance, which involves frequent servicing using small, fast personnel ships and
large maintenance and repair ships, barges and cranes; aerial supervision iy Dutch coastguard (by lowlying
planes and helicopters) and scientific research visits (by various ships). Both the moving turbine blades and the
aircraft and ships connected to the wind farm may impact local seabirds. These impacts may range from
attraction to deterrence from the site and, in a worst case scenario (collisions), to the death of some individuals.
Attraction is often easily recognized, e.g. when seabirds roost on wind farm installations. Avoidance is less easily
observed and demonstratedTo demonstrate avoidance, specific seabird densities in the operation wind farms
have to be compared to preonstruction densities and to densities at comparable sites outside the wind farm.
Deciding what such ©°compar ab skeaslurd dersities at seia grériot ubifermansl n o t
do not always show clear spatial patterns. Avoidance and attraction are the maiminters of the fieldwork
discussed inthis report; flight patterns are considered elsewhere (Krijgsveld et al. 2009 and thedl report in

prep).
The surveys transects traverse an area afpproximately 725 kni (ca 22 x 33 km), around the PAWBNd OWEZ

wind farms and the anchorage The T-1 surveys were carried oufrom April 2009 to February 2010. Bad weather
in September 2009 fustrated the plannedautumn surey, whichwas postponed toOctober 2009.
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Figure 1. Location of PAWP with 60 turbines (left) and OWEZ with 36 turbines (rigbff),the mainland coast of The
Netherlands (see insetight for general location) In additon to the turbines,PAWP has a transformer platform in the wind farm
whileOWEZ has a 116 m high mémeteo)mast situated on the seaward side of the wind farm (both indicated by red symbols).
Thebrokenlines running BV are the principal survey line\J, see methods section).
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Figure 2. Transformer platform and three of the 60 turbines of PAWRPhoto: Hans Verdaat, IMARES.

Figure 3. GreatCormorants and Lesser Blackacked Gulls roosting on the PAWP transfoemplatform (bottom) Photo: Hans
Verdad, IMARES.
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Study Methods

Seabird distribution was mapped using shifased surveys.The study area encompasses the twavind farmrs,
andcovers an area between the coast and about 18 nm of fs
(IJmuiden)toabau 52 C45%N (Hondsbossche Zeewisgar¢am2pkm? (cd2R&«33si ze of
km), which is some B times the surface area of the two windarms combined (Figurel). Ten equidistant (1.33

nautical miles or 2.47 km apart) transect lines, runmjy from East to West over the full width of the study area,

were sailed during each survey. On each run, counts were done simultaneously in two parallel strips, each 300 m

wide, at both sides of the shiplweather permittingland if time allowed, all transets were sailed twice during a

full survey. This quadrupled the effort compared to a single passage, single transect approach and made that a

large relative surface area was studied in relation to the total study area. Transect orientation was deliberately

chosen to be perpendicular to the main physical and ecological parameters, such as distance from the coast,

water depth, temperature and salinity and from that, seabird community parameters. This, with the rather even
coverage of the study area, should fElitate later spatialmodellingof the results.

To minimizeeffects of survey day (within surveys) and time of day, survey lines were sailed in this ordeH~D-B-
ACEG] (twice if possible). This ensured that the greater survey area was covered seaé times and that
nearshore and offshore parts were not always surveyed at similar times of day.

The T1 surveyswere to be timed to matchearlier TO surveys (for OWEZ, sed_eopold et al. 2010) During this
this set of T-1 surveys more effort was dedicded to the winter period(as compared to the 10 survey setup),
when more birds that might be susceptible to disturbance (divers, auks) were presefilso, more effort was
directed towards the wind farms themselves by addingight new surveylines runningalong presumed seabird
density gradientsand parallel to the isobaths(Figure 4. Theseeight extra lines(four for eachwind farn) came at

a cost, in that during the L surveys no attempt was made to complete the principal survey lines twice, so that
each survey could still be completed within one week. The ten principal lines were always covered, however.

Seabirds were continuously counted along all lines included in the survey, if possible at both sides of the vessel,
by two separate teams of two obserers. Data on bird presence and bird densities were collected at sea, using
stripcensus techniques (Tasker et al. 1984; and see Leopold et al. 2004 for an extensive explanation of the
particular techniques used in thee wind farmsstudies). In summary, bds were counted in one or (mostly) two,
300 m wide strips on either side of the survey vessel, while sailing through the area along fixed survey lines.
Although considerable numbers of seabirds were also seen beyond the 300 m limits, or at close range but
outsidethesnags hot s used in the strip counts ( Taa&ksaiabledar al . 20
density estimates Transect lines were broken up into 5 minute (time) stretches and birds seen in each individual
5 minute count were poatd (from t=0 to t=5 mins and for portside and starboard). At t=5 mins, the next count
commenced, from t=5 mins to t=10 mins, etc Area surveyedper count is the way length covered in that
particular 5 minute period (depending on sailing speed, which wasntiauously monitored) and strip width (300

or 600 m). The location of each count was taken as the mbsition between the positions at t=0 and t=5 mins,
for each count, on the ship%s transect |ine.
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Figure 4. The ten principalsurvey lines (in green, running-®) and the eight extra lines through the twwind farns, running
along the 20 m isobath, surveyed during-Ic. These extra lines are depicted for the first survey in the series; in later surveys
these lines were extendedo both the NE and to the SW to cover the full span of the survey area (see also Figure 6).
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Betweenobservers variation is an important source of heterogeneity (van der Meer & Camphuysen 1996) and if
different observers are used between surveys, data qitgl may be affected. It has not been possible to use
exactly the same observers throughout, but we used three lines of defence against this source of heterogeneity.
First, two observers always watched the counting strip. Two observers see more than one #merefore miss
fewer birds, reducing error. Secondthree principal observers (Lepold, Geelhoedand Verdaa) were used ind-5

of the surveys with substantial overlapEach side of the ship thusalwayshad a principal observemwith ample
experience who was assisted by a second observer (reducing the number of birds missed). Finally, all observers
contributing to this program had ample previous experience in marine ornithology and several observers were
repeatedly engaged in this series of survey(up to rine times; see Table Ifor details).

Figure 5. View of the anchorage area atlinuiden ApproachJanuary 2010. Photo: Martin Poot, Bureau Waardenbu§pme
20 anchored ships were normally present, during the surveys, with few new arrivals or departunesnd) survey weeks.
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Results

Effort and weather condition s

In the ., six surveys were conducted (Table)1 These were carried out in April, June, October and November
2009 and January and February 2010. The surveyed area was more or less the same irsatl/eys, except April
when the extra survey lines were relatively shoiuring this first survey, the length of these lines were kept on
the safe side in relation to the available daylight period, so that completion within a single survey day could be
guaranteed. As it turned out, sufficient time was available to lengthen these lines, to cover the full size of the
study area (NS) in later surveys (compare Figures 4 & 6)lhe minimum requirementhat during each survey
each transect lineshould becovered at least once, was met in every surveyncluding the April 2009 surveyThe
total area surveyed during the six surveys sums up to 2177 Km

Seadate conditions varied between surveys. Seastateanged from seastate 0 Bft (completely flat) to seastate 6
and above (large waveswith lots of white foam) Generally, seastate conditions were best close to the shore,
where the sea is more shallow and where the coast gives some protection from easterly wiriflse distribution
of effort over seastates is presentedn Table 2 and Figure’. The spatial distribution of encountered seastates is
shown on the following page in Figur@.

Table 1. Detailsof the conducted FL surveys during 20092010. Dat e s ( F represgntTthe start and end date of the
survey. Area surveyed gives the sum of strip area (300 wide times transect length times number of repetitions), summed for
the whole survey, in kii(excluding transit lines from and to porputside the main study area).

Survey Month  Year From To Area surveyed (km?) Observers!? Ship
T1 4 2009 6 9 293.79 ML, HV, RF, RvB, MC Vos Northwind
T1 6 2009 22 25 381.95 ML, HV, SG, MC Vos Northwind
T1 10 2009 5 9 376.37 ML, HV, SG, RF Oil Express
T1 11 2009 2 6 370.62 HV, SG, RvB, MC Oil Express
T1 1 2010 18 22 378.36 ML, HVY MP, SG Vos Northwind
T1 2 2010 22 26 375.75 ML, MP, RF, SG Vos Baltic

! ML Mardik Leopold;HV Hans Verdaat;RF Ruben FijnRvB Rob van BemmelenMC Mark Collier; SG Steve
Geelhoed;MP Martin Poot

Table 2. Total area (ki) and km travelled in the stugl area, per survey. The summed km travelled has been split up in km
travelled per Beaufort seastate (Colursn 0 t o J6) . Tgives uneveightadnaneragesseasgtdtes. These figures are
not exact measures for average windspeed, as the Beaufort scale l@garithmic; but provide an impression of conditions

during various surveys.

Year Month km? km 0 1 2 3 4 5 O 6 avg
2009 4 293.79 979.3 59.5 144.3 447.2 199.5 36.5 89.2 3.1 2.30
2009 6 381.95 1273.2 111.0 519.1 535.7 107.4 3.50
2009 10 376.37 1254.6 31.4 461.4 501.4 231.5 28.8 3.81
2009 11 370.62 12354 163.2 310.4 667.4 94.4 3.56
2010 1 378.36 1261.2 74.4 74.9 147.5 401.6 471.8 91.1 3.11
2010 2 375.75 1313.8 22.8 255.3 181.2 327.2 256.1 271.1 4.03
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Species accounts

Only the main species of seabirds occurring in the study area are discussed in the following section. All seabirds
concerned are oity present during a part of the year. All seabirds breed on land, often in other parts of Europe.
Such seabirds are not present in the study area during their breeding seasons, but might pass through (often
foraging on the way) during migration or might k& up temporary residence in the nohreeding season. Local
breeders, e.g. seabirds breeding in The Netherlands may use the study area y@amd (e.g. Herring Gull) or only
during part of the year (e.g. Lesser Blackacked Gull, terns). Numbers of localrbeders are added to by birds of

the same species breeding further abroad, shortly before and after their breeding seasons. It is not usually
possible to ascertain whether or not a given bird is a local breeder or a visitor from other (breeding) areas.

Birds are dealt with in taxonomic order, starting with the divers and ending with the auksr each species,a
short introduction is presented and a brief summary dfie data gathered duringhe six separate surveys. Aable
showing the number obbserved ndividuals(both inside and beyond the counting strips) gives a first indication
of seasonal presence. Nextdistribution maps per survey are shown (surveys without sightings have been
omitted) These maps show presence of birds within the counting stripgircles). These data have been
summarised into presence/absence data (per five minute counting periods) for modelling purposeEhese
presence/absence datahave been subjected todGeneralised Additive Mixed Models (GAM) in case of small
sample sizes more simple Generalised Additive Mode(GAM) u s i rRgDeveléptent(Core Team 2009
These models take into account geographical position (northing and distance to coast), and a specific location
parameter: wind farm PAWP, wind farm OWEZ, Anchorage ar, or °Free» area (the remai:
Modelling results, in terms of probabilities of finding a particular species present at any given location, are
presented as \ellow to brown coloured backgrounds of the map$-or more details on the stastics, see Leopold

et al. (2010).
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Common Scoter Melanitta nigra (Zwarte Zee-eend)

Common Scoters (and Velvet Scoters/. fuscaand Eiders Somateria mollissimahave used the coastal waters
off NoordHolland at times in large numbers (up to circa 100,000;eopold et al. 1995) and because of this, the
coastal waters north of the town of Bergen have been desigied as a Natura 2000 site Lindeboom et al. 2005).
In recent years however, the staple food of these ducksSpisula subtruncatawas largely absent ad no large
flocks of seaducks have been using the area since 1999 (Craeymeersch & Perdon 2006; Goudswaard et al.
2008; Baptist & Leopold 2009). WhenSp/sulastocks were large off NooraHolland, these shellfish occurred over
a wide area, and the ducks, feeidg on this resource were also found quite far offshore in these parts. OWBit
not PAWPwas within the range of these ducks whe8pisu/awere plentiful, but after numbers dwindled, the area
around the wind farm was no longer of interest to the ducks. N significant numbers of seaduck were
encountered during any of the-T surveysin the entire study areabut this may, of course, change again in future
years. Scoters still migrate through the study area in large numberanjw.trektellen.nl. Most of these birds
follow the coastline and pass through the corridor between the shore aRAWRP Surveys at sea, such as our own
or aerial surveys have not found any offshore concentrations lately and at present, the offeshaaters around
the wind farms appear unattractive for seaducks.

Scoters were seen in nearly all-1 surveys (Table3), but very few were seen on the water. Most scoters were
seen on the move flying up or down the coast, in groups ranging in size from seval individuals to circa 100
birds. Such groups are mostly quite wary, and avoid obstacles at sea, including wind farms (Krijgsveld et al.
2009) but also survey ships. Most groups, and particularly the larger groups, were seen at rather large distances
from the ship and mostly in nearshore water@~igure 8) However, a second component of flight directions (ca
15% of all Scoters seen across all survey) was towards the West and Southwest, most likely birds flying to the
UK. Such a course would take the bisdoffshore, and into he longitude of PAWP.

Table 3. Total numbers of Common Scoters seen during the surveys. All birds seen are included, both inside
transects and outside trasects.

Month Year N
1 2010 157
2 2010 933
4 2009 496
6 2009 33
10 2009 131
11 2009 91
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Divers Gadidae (duikers)

Two species of divers were noted during thee T-1 surveys. The vast majority were certain or probable Red
throated DiversGavia stellataSome Blackthroated DiversG. arcticawere seen, during theirspring migration in
April (cf seawatching data; see: Camphuysen & van Dijk 1983; Platteeuw et al. 19@4yw.trektellen.n), but also
in midwinter (Table4). Some 9% of the two smaller species (Redr Blackthroated) couldnot be identified to
species. Divers were absent in summer and most numerous during the winter surveys.

Diver distribution patterns were mostly rather coastal, from autumn through winter, with OWEZ situated at the
offshore fringe of the area occupied by ders and PAW offshore of these parts. PAWP was always outside the
mainrange of thedivers during all FLc surveys(Figure9).

Table 4. Total numbers of divers seen during the-T surveys. All birds seen are included, both inside transects and outside
transects.

Month Year Red-throated Black-throated Red-thr/Black-thr
4 2009 4 8 2
6 2009 0 0 0
10 2009 56 0 2
11 2009 102 6 14
1 2010 244 0 16
2010 66 2 0
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Figure 9. Distribution maps of diver§Red and Blackthroated combined)for months inwhich they were presentr(o divers
were seen in Jung All maps show the coastlineghe outlines of the two wind farms and the anchorage are@ircle sizes
correspond to the number of divers within the transect in ariinute count.Counts without divers idicated by%Colours
represent smoothed probabilities of occurrenceNote that the modelling of the distribution pattern crashed for the January
dataset, preventing the presentation of background colours. Clearly, however, the divers had a rather nesestiistribution

pattern.
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Great Crested Grebe Podiceps cristatus (Fuut)

Since the turn of the century, Great Cresterebes have been wintering in increasing numbers Morth Sea
coastal watersoff the Dutch mainland coastTotal numbers have been estimtad at 28,000 birds, with significant
numbers due east of the wind farm@_eopoldet al. in press.). Grebes were only seen in good numbers during the
midwinter surveys (Tabld); low numbers were seen during spring and autumn survey® grebes were seenin
summer.

The distribution patterns were always very similaHigh numbers were foundclosely inshore, tapering off very
quickly to zero a fewkilometres into the sea. The location oPAWPIs clearly beyond thenormal realm of the
Grebes(Figurel0).

Table 5. Total numbers of Great Crested Grebes seen during the surveys. All birds seen are included, both inside transects
and outside transects.

Month Year N
4 2009 0
6 2009 0
10 2009 0
11 2009 18
2010 912
2010 510
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Figure 10. Distribution maps of Great Crested Grebes, for themidwinter surveys (January/February) Maps show the
coastline, the outlines of the two wind farms and the anchorage are@ircle sizes correspond to the number of divers within
the transect in a 5minute count. Counts without divers indicated by%4 Colours represent smoothed probabilities of

occurrence.
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