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10 ORNITHOLOGY

10.1 INTRODUCTION

This section reports on the findings of the ornithological monitoring which was undertaken
between February 2003 and February 2004, to meet the objectives set out in the FEPA
licence for the North Hoyle Wind Farm (see section 10.2).

10.2 ORNITHOLOGICAL OBJECTIVES
The monitoring results have been assessed against the following five objectives:

e Objective 1 — Determine whether there is a change in bird use, measured by numbers
and behaviour, because of the wind farm.

e Objective 2 — Determine whether there is a barrier effect to movement of birds through
the site.

e Objective 3 — Determine the distribution of common scoter in Liverpool Bay, through
continued contribution to the aerial survey, covering North Hoyle and the vicinity.

e Objective 4 — If Objective 3 shows change in the common scoter population in the vicinity
of North Hoyle, monitor the benthos to determine whether the change is a result of a
change in common scoter food supply.

e Objective 5 - If Objectives 1 or 2 reveal significant use of North Hoyle by populations of
conservation concern, at heights that could incur a risk of collision a programme of
collision risk monitoring will be implemented.

The monitoring reported here was undertaken during the pre construction and during
construction periods.

10.3 BOAT AND AERIAL SURVEYS AND FINDINGS

10.3.1 Boat and Aerial Surveys and Transects

10.3.1.1 Boat Surveys

Boat surveys were undertaken over the period February 2003 to February 2004 by Ocean
Marine Research Ltd. One survey per month was completed for all months excepting April
and December 2003 (due to inclement weather conditions). Details of the boat transects
used are contained in Appendix 10.1.

The boat survey data have been used in the subsequent analysis for all species except
common scoter and red-throated diver which are known to be sensitive to boats and tend to
be flushed as a boat approaches. Work as part of the COWRIE programme (Kaiser M J
(2004) Predicting the Displacement of Common Scoter Melanitta nigra from Benthic Feeding
Areas due to Offshore Wind Farms. Interim Report for COWRIE) has recorded the majority of
larger common scoter flocks being flushed at distances of over 1km, and that flushing of birds
resulted in a ‘domino effect’ with the first birds flushed in the flock causing others to also take
flight. The effects on common scoter and red-throated diver have, therefore, been based on
analyses of aerial survey data (see Section 10.3.3).
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10.3.1.2 Aerial Surveys

Aerial surveys of Liverpool Bay have been ongoing since the winter of 2000/2001, as part of
the All Wales Common Scoter Surveys (AWCSS) co-ordinated by CCW. Over the period
covered by this FEPA monitoring report, the following surveys were undertaken by the
Wildfowl and Wetlands Trust (WWT):

. 8" February 2003;
. 9™ May 2003; and
. 11" and 28" February 2004.

The transects flown during these surveys are contained in Appendix 10.2.

10.3.2 Boat Survey Findings

Cumulative distribution plots for the monitoring period are presented below for the following
species:

fulmar;

gannet;

cormorant;

shag;

kittiwake;

sandwich tern;
common / arctic tern;
guillemot;

razorbill; and

all auk.

Legend
Number of Birds
In flight Other activity
01-2 ®1-2
®3-5 ®3-5
O6-10 @6-10
@11-25 @11-25
(26 -50 @26-50
(O>51 @>51
x Turbine
Wind Farm

The legend above applies to all of the cumulative distribution plots.

88



moower

renewables

The most commonly recorded species (excluding gull species) on and in the immediate
vicinity of the North Hoyle site were the auks (especially guillemot) cormorant and kittiwake
(see Figures 10.1 — 10.5). The maijority of the auk records and individual razorbill records
were during the autumn and winter months, with fewer records especially of razorbill during

the summer months (see Appendix 10.3).
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Figure 10.1 Auk Species (All Observations 2003-2004)
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Figure 10.2 Guillemot (All Observations 2003-2004)
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Figure 10.3 Razorbill (All Observations 2003-2004)
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Figure 10.4 Cormorant (All Observations 2003-2004)

90

—

HRWE

Group



npower

renewables

53°25'0"N

3030|‘0||W 3025'||]HW
O
o oo o 8
® ®
8 ® O ]
@® o °
@ o @ e o
@ ) ) 0 -
:Z ® ' xO O o % )
=) % P
0 . ! p O x
£ o @ § O O
w . O ' é O - % ) k
) . 0
. 0% o
O 0 o .
Oop O
@
® O
@of  ° o
‘h:zm
3030"0"“’ 3°25'|0“W

Figure 10.5 Kittiwake (All Observations 2003-2004)

Other species were less commonly recorded including gannet and shag (see Figures 10.6
and 10.7, and Appendix 10.3). Gannet was recorded largely to the north of the wind farm
(closer to the breeding colony at Ailsa Craig), with most of the records from surveys in May.
Shag was recorded largely to the south of the wind farm (closer to the coast) and almost all

the records of this species were during the winter months.
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Figure 10.6 Gannet (All Observations 2003-2004)
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Figure 10.7 Shag (All Observations 2003-2004)

Fulmar and terns (sandwich and common/arctic) were recorded on only very few surveys and
in small numbers (see Figures 10.8 — 10.10). Almost all the records of these species were
during the summer and autumn months (see Appendix 10.3).
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Figure 10.8 Fulmar (All Observations 2003-2004)
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Figure 10.9 Sandwich Tern (All Observations 2003-2004)
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Figure 10.10 Common/Arctic Tern (All Observations 2003-2004)
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10.3.3 Aerial Survey Findings

The aerial survey data were used mainly to determine the distribution of red-throated diver
and common scoter off the North Wales coastline, and the records for the three months of
survey, February 03, May 03 and February 04, for these species are shown in Figures 10.11
— 10.15, (there were no records of red-throated diver during the May 2003 survey). The
findings show both red-throated divers and common scoter records largely across similar
areas of shallower water around the coastline of North Wales and North Western England.
The records do show that red-throated diver occur more often in deeper waters than common
scoter. The number of records of both species is greater in February 2004 compared with
February 2003 due to two surveys being undertaken in February 2004.

Legend
Number of Divers
e 1-2
o 3-5
e 6-10
o 11-25

[ | North Hoyle
I:] Land

This legend applies to Figures 10.11 & 10.12 below:
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Figure 10.11 Red-throated Diver (February 2003)
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Figure 10.12 Red-throated Diver (11" & 28" February 2004)
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Figure 10.13 Common Scoter (February 2003)
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Figure 10.14 Common Scoter (May 2003)
_ln Ininn“' _Inmiﬂ»“' Jc‘{olnu\" 36.“’“)”‘\' 3:’\3"“0”\!' 3:’\2"\0”\‘ }n Iniﬂn\\' 366010« \"
=
) N
z 2
7 E
B o ) 2
=]
SR !
%o
4 . ..\\
?‘1 4 O . | §
g : \ 2
F ~] 2
=4 =
20
g ! km
47 m"rr"\\' .Pﬁfl'lﬂ“\\ 3“50'.0"“' _P.Lll‘ln"\\' 3"30"“"\\' 3=zn'|n"\\' 3“10"“"\\' 3% r.n'ln"\\'
. th th
Figure 10.15 Common Scoter (117 & 28" February 2004)



renewables
The records from the aerial surveys of other species such as sandwich tern, recorded similar
findings to the boat surveys, with small numbers recorded in inshore waters off the North

Wales coast (see Figure 10.16).(There were no records of sandwich terns during the
February 2003 and 2004 surveys).
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Figure 10.16 Sandwich Tern (May 2003)
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10.4 OBJECTIVE 1

Determine whether there is a Change in Bird Use, Measured by Numbers and
Behaviour, Because of the Wind Farm

10.4.1 Introduction

Construction of the North Hoyle Wind Farm began in March 2003 and was ongoing
throughout 2003. The post construction period has been considered to be from March 2004.
Hence the monitoring reported here was undertaken for one month prior to construction and
over 12 months during construction.

The assessment of the changes in the use of the area by bird species has drawn largely on
the findings of the boat based surveys. Use has been made of the aerial survey findings for
those species which are known to be sensitive to boats and are readily flushed such as red-
throated diver and common scoter.

The change in distribution of common scoter forms part of the Objective 3 consideration, and
hence is not considered further in this section.

10.4.2 Assessment Approach

The analyses have required comparisons of the distribution of the birds across the different
distance bands around the wind farm taking account of several other variables including
species and time. The data have then been split into two stages: pre construction and
construction.

Data were pre-treated before analysis to correct for seasonal variation in absolute number
and variation in survey effort both in space and time as described below.

Each bird observation was assigned an attribute based on the following:

e distance of the bird observation from the nearest turbines;
e orientation of the observation and whether the birds were inside or outside the wind farm.

The distances were assigned using a combination of concentric ring buffers firstly around
each turbine and then around the wind farm as a whole, as follows:

25m;

50m;

75m,;
100m;
200m;
300m;
400m; and
500m.

This is illustrated in Figure 10.17.
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Figure 10.17 Distance Bands from Turbines
Beyond 500m, further buffers were then calculated using the outer boundary of the wind farm
at 0.5km intervals up to 10km and then at 10km intervals.

The orientation of each record was then assigned into one of four quadrants as follows (see
also Figure 10.18):

e 0-90°%

e 90-180°

e 180-270° and
e 270-360°.

Figure 10.18 Orientation of the Birds to the Wind Farm
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The distribution of bird observations in time and space was initially represented graphically as
summarised in the preceding section (10.3). As survey effort varied from transect to transect,
standardisation of the data was required. The number of birds observed in each buffer during
each transect was first divided by the length of transect in that buffer, to provide a number of
birds per kilometre. These were then converted to proportions by dividing by the total number
of birds per kilometre summed across all the buffers.

In order to smooth out small scale and short term variation between the different boat
surveys, buffers and time periods were pooled as follows:

e Band One - comprised buffers 1 to 4, and all observations in this band were considered
to be within the wind farm area;

e Band Two — comprised buffers 5 to 8; and

e Band Three — comprised buffers 9 to 15.

Although the initial boat based surveys extended beyond buffer 15, from June 2003 onwards
the boat survey transects ended at buffer 15. Therefore, to maximise the data available for
comparison over time, the initial transects were censored at buffer 15.

Further pooling of the data was undertaken to account for the relevant development stage of
the wind farm:

e Pre-construction Stage which comprised the survey data for February 2003;
e Construction Stage which comprised data collected over 10 months pooled to form four
groups:
e Group 1 - March 2003, May 2003 and June 2003;
e Group 2 - July 2003, August 2003 and September 2003;
e Group 3 - October 2003, November 2003 and January 2004; and
e Group 4 — February 2004.

As different numbers of buffers and time periods were pooled, the resulting grouped data
were further standardised, with each distance band standardised to the equivalent of four
buffers®, and each time period standardised to one month™. The results are presented in
Appendix 10.4. Each bar represents the proportion of observations per month, per distance
band of four buffers.

The aerial surveys encompassed a much wider area and were undertaken less frequently.
Therefore once the data had been pre-treated to correct for seasonal variation in absolute
number and variation in survey effort both in space and time as above, buffers and time
periods were pooled as follows.

e Band One - comprised buffers 1 to 4, and all observations in this band were considered
to be potentially within the wind farm;

Band Two — comprised buffers 5 to 14;

Band Three — comprised buffers 15 to 24;

Band Four — comprised buffers 25 to 34; and

Band Five — comprised buffers 35 to 44.

Pre-construction Stage which comprised the survey data for February 2003; and
Construction Stage which comprised the survey data for May 2003 and February 2004.

° Boat survey Bands 1 and 2 are both 4 buffers wide, whereas Band 3 is 7 buffers wide, and hence could contain
more birds simply because it is wider. The number of birds in Band 3 was therefore multiplied by 4/7. Aerial survey
band 1 is 4 buffers wide, where as Bands 2 to 5 are 9 buffers wide, so the number of birds in each of the Bands 2 to
5 was multiplied by 4/9.

 The number of birds recorded within periods which comprised 3 months of data were divided by 3 to allow
comparison with periods which contained only 1 months data.
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10.4.3 Data Analysis

A key requirement of Objective 1 is to determine whether the spatial distribution of birds
varied between development phases.

There are limitations to the conclusions that can be drawn based on the boat based data
available for this report, particularly the extent of pre-construction data, which in the period
covered by this report included only one month (February 2003) prior to the onset of the
construction works. For many species this makes it difficult to draw any firm conclusions
about the effects on the birds from construction activities, especially for species where there
are known seasonal variations in their presence and/or numbers. Opportunities for further
analyses of the data will be considered as part of the next monitoring report.

The boat surveys were, however, not used as the basis for assessing effects on the two key
species of nature conservation importance (common scoter and red-throated diver). Aerial
surveys during the construction period were undertaken in May 2003 and February 2004.
Common scoter and red-throated diver are largely absent from the survey area over the
summer months, and hence such survey data will not facilitate an appropriate comparison.
As an aerial survey was conducted in February 2003, a direct comparison was possible for
these species based on data collected at an appropriate time of the year (see Table 10.1 and
Section 10.6).

A typical method for undertaking the statistical analysis of the data would be to use an
analysis of variance (ANOVA) between sets of means for different periods. However, the
shortage of data means this is not possible in this case. An alternative non-parametric (1)
equivalent of the normal repeated-measures ANOVA has therefore been used called the
Friedman’s test.

The Friedman’s test provides a convenient initial test of the global null hypothesis 12 that
there is no consistent distribution of birds over time.

e a positive Friedman’s 13 result indicates that the spatial distribution of birds across
bands is not even and that they are showing a consistent preference for certain bands
over time, ie that their preferences between bands have not changed with time. So, for
example, results for three bands on three dates of 0/4/67, 0/6/34 and 0/34/369, would
yield a positive result as there is a clear preference between bands and this preference
remains the same over time. In the context of wind farm development, a positive result
would indicate that the distribution of birds relative to the development location had not
changed with time.

e anegative Friedman’s (14 result can mean:

e either that birds are evenly distributed across bands and this distribution does not

change with time;

e or that the distribution has changed with time.

So, for example, results for three bands on three different dates of either 5/5/5, 23/23/24
and 56/50/51 or of 0/4/67, 34/9/45 and 23/67/2, would both yield a negative result. The
first would result from an even distribution not changing with time, and the second from
an uneven distribution changing with time. In the context of wind farm development, a
negative result would be inconclusive with regard to change to distribution of birds over
time.

(11) Methods which are often referred to as distribution free as they do not make any assumptions about the data
being distributed in a particular way (e.g. usually the data do not have to be normally distributed) and an analysis can
be made using rank position rather than actual data. Such methods are often more suitable for analysing biological
data.

(12) A hypothesis that presumes that there is no difference between the means of compared samples.

(13) The correct statistical term is significant but to avoid the dual use of this term and any confusion the term
positive has been used.

(14) The correct statistical term is non-significant but to avoid the dual use of this term and any confusion the term
negative has been used.
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Two further tests have then been used where possible to assist in interpretation of the
Friedman’s results:

e a likelihood calculation: this compares pairs of sampling occasions to determine
whether birds are distributing themselves in the same way at both times. A high
likelihood indicates that there has been no change between sampling times, and a low
likelihood that there has been a change.

e A ‘high’ result indicating no change, will therefore, either confirm a positive Friedman’s
result or indicate that a negative Friedman’s is pointing towards an even distribution not
changing with time.

e A low’ result indicating change with time, will either conflict with a positive Friedman’s or
indicate that a negative Friedman’s is pointing towards a change with time.

e achi-squared test: this test examines the overall distribution of birds irrespective of time
to identify whether they are exhibiting a preference between bands (i.e. a non-even
distribution), or not (i.e. an even distribution).

e An ‘even’ result would either conflict with a positive Friedman’s or indicate that a negative
Friedman’s points towards an even distribution not changing with time.

¢ A ‘non-even’ result would either confirm a positive Friedman’s or indicate that a negative
Friedman’s is pointing towards a non-even distribution changing with time.

The findings of these tests for the various species are summarised in Table 10.1. The table
also provides commentary on the interpretation of the result indicating whether they point
towards a change having occurred between the pre-construction and construction phases at
North Hoyle or not, or are inconclusive. Where a change does appear to have occurred we
also comment on the nature of the change insofar as this can be determined from the survey
findings.

As a number of the results are inconclusive we propose to undertake further work which will
be reported in the next report.
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Table 10.1 Analysis Findings

Species Friedman’s Likelihood Chi-squared Comments Conclusion

Red Negative Low Too few The evidence suggests that there was a shift in distribution towards the wind farm The analysis indicates a

Throated observations  during construction. change in distribution

Diver between pre construction

and construction.

Fulmar Negative High Too few There is uncertainty due to the small number of observations for this species. Graph No firm conclusion.

observations D1.2 (Appendix 10.4) shows a preference for the outer band (Band 3) but no clear
trend with time.

Gannet Negative High Non-even The result of the Friedman’s test was just negative and is likely to have been No firm conclusion.
influenced by the small number of observations in February 2003 (pre construction).
The results of the likelihood calculation and chi-squared analysis suggest a non-
even distribution, and no change between pre construction and construction. Graph
D1.3 (Appendix 10.4) shows a preference for the outer bands away from the wind
farm, although a number of birds were recorded close to the wind farm in May 2003
(see Appendix 10.3).

Cormorant Positive Low Non-even The positive Friedman’s test result suggests there is a preference in spatial Discounting the result of
distribution (non-even) but that this does not change with time. This is, however, the Friedman’'s test (see
due to a general overall consistency of distribution during construction (see Graph comments), the analysis
D1.4 Appendix 10.4). After data for the construction period are pooled and used in indicates a  non-even
the likelihood calculation a difference between pre construction and construction is distribution  which  has
detected. The difference in results between the Friedman’s and likelihood tests is changed between pre-
almost certainly due to the small number of pre-construction observations construction and
compared to the construction period. Cormorants were recorded within the wind construction.
farm during construction and the evidence suggests that there was a shift in
distribution toward the wind farm during construction.

Shag Negative Low Too few The results of the two analyses strongly suggested that this species was affected by The analysis indicates a

observations  the construction works and stayed further away from the wind farm. Numbers were change in  distribution

however, recorded closer to the wind farm towards the end of the construction
period in January and February 2004.

between pre construction
and construction.
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Species

Friedman’s

Likelihood

Chi-squared

Comments

Conclusion

Kittiwake

Negative

High

Non-even

The Friedman’s test result was only just negative and is likely to have been
influenced by the small number of observations in February 2003 (pre construction).
The results of the likelihood calculation and chi-squared analysis suggest a non-
even distribution, and no change between pre construction and construction. Birds
were recorded in and around the wind farm, especially during March 2003 and
Graph D1.7 (Appendix 10.4) shows an increase in the birds in Band 2 closer to the
wind farm during the construction stages.

No firm conclusion.

Sandwich
Tern

Negative

Too few
observations

Too few
observations

Sandwich terns were only observed in construction period groups 1 & 2 (the only
groups that a Friedman'’s test could be undertaken on), as these birds are summer
visitors to British waters and are largely absent from the area during the winter
months which included the pre-construction month of February. A visual analysis of
the distribution in Graph D1.8 (Appendix 10.4) suggests a non-even distribution and
no clear trend with time.

No firm conclusion.

Common
/Arctic Terns

Positive

High

Non-even

Likelihood and chi-squared confirm positive Friedman test suggesting a non-even
distribution, with Graph D1.9 (Appendix 10.4) showing a preference for certain
buffers away from the wind farm, which does not change with time during the
construction period. However, this is based on a low number of observations. The
birds are also not present in the area during the pre-construction month of February
as they are summer visitors and largely absent from British waters during the winter
months.

The analysis indicates a
non-even distribution
which has not changed
significantly  during the
construction period.

Guillemot

Negative

High

Non-even

The result of the Friedman’s test is inconsistent with the two other tests but appears
to be due to one group of data during construction (Group 2 - July, August and
September 03, see Graph D1.10 in Appendix 10.4). During this period guillemot
showed a band order preference of 2, 1, 3 and in particular there was a much
greater proportion of the observations in Band 1, indicating a shift towards the wind
farm. Over the remainder of the survey periods guillemot largely showed a band
preference order of Bands 3, 2, 1, although the records for Construction Group 4
(February 2004) showed a band order preference of 2, 3, 1, compared with 3,2,1 in
February 2003 (pre-construction month).

Discounting the result of
the Friedman’'s test (see
comments) the analysis
indicates a  non-even
distribution which has not
changed significantly
between pre-construction
and construction.
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Species Friedman’s  Likelihood Chi-squared

Comments

Conclusion

Razorbill Positive Low Non-even

Graph D1.11 (Appendix 10.4) shows a consistent uneven distribution across the
bands during much of the mid and later parts of the construction period, with a
preference for Band 3. This fits with the positive Friedman’s test. However, such
an uneven and consistent distribution is not apparent during the pre-construction
month of February 2003 or the early months of construction. The likelihood test
finding is also inconsistent with the positive Friedman’s test. There is therefore,
some uncertainty about the findings and it is likely that the result of the Friedman’s
test is influenced by the greater number of records during the construction period
and the comparatively low number of observations of razorbill during the one pre
construction month.

No firm conclusion

Other Auk Positive High Non-even

The analysis indicates a non-even distribution which has not changed significantly
over time (see also Graph D1.12 in Appendix 10.4).

The analysis indicates a
non-even distribution
which has not changed
significantly over time.

All Auk Negative High Non-even

The findings for all auks are similar to those for guillemot which is not unexpected
as guillemot dominated the auk species recorded.

Discounting the result of
the Friedman’'s test the
analysis indicates a non-
even distribution  which

has not changed
significantly between pre-
construction and
construction.

Table 10.1 Continued - Analysis Findings
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10.5 OBJECTIVE 2

Determine whether there is a Barrier Effect to Movement of Birds through the North
Hoyle Site.

This objective seeks to evaluate whether the operating turbines cause a barrier to the
movement of birds through the wind farm (i.e. with birds showing a preference to fly around
the wind farm rather than through it).

Construction of the North Hoyle Wind Farm was ongoing throughout the majority of this
monitoring period and hence the number of turbines in position increased steadily over this
period. The post construction period did not commence until March 2004, although some of
the turbines were operational by November 2003. Therefore this objective will be considered
in the next report, which will report on the monitoring of the operating wind farm.

It is of interest to note that information relevant to this Objective is available for other
operational offshore wind farms, namely Utgrunden and Yttre Stengrund in the Kalmar Sound,
Sweden and Horns Rev, Denmatrk.

A recently published study into the impact of offshore wind farms on bird life in the Kalmar
Sound @ recorded the effect of two wind farms on the spring and autumn migration flights of
waterfowl (mainly eider but also other species such as ducks, geese and cormorants). In
general it was found that the majority of birds avoided the immediate vicinity of the wind farms
and started to deviate from their original flight path at distances of 1-2 km before the wind
farm. These behavioural observations were generally the same regardless of the time of day
or visibility conditions, and resulted in a marginal increase in energy expenditure in relation to
the migration as a whole.

Findings from the studies at the offshore Horns Rev Wind Farm in Denmark to date have
recorded few birds inside the wind farm and no divers and only one gannet was observed (6),
Of those birds that did enter the wind farm (predominantly gulls and terns), the majority
seemed to adjust their flight to pass through the wind farm in parallel to the turbine rows. A
similar but less acute flight adjustment was also recorded being made by birds during the
night time and further assessment of the effects on birds migrating in darkness and in periods
of low visibility is still required, as most of the records were made during the daytime or on
nights with clear skies.

The majority of birds observed flying towards the wind farm including divers, common scoter,
gannet and some terns (especially arctic/common terns) took avoiding action and flew around
the wind turbines. In particular flocks of common scoter avoided the wind farm by making
turns at distances of between 100 and 400m from the wind farm.

Birds appeared to exhibit differences in their responses to the wind farm depending on the
location of their migratory flight path relative to wind farm. In the area to the east of the wind
farm migratory birds were recorded to deviate from their original flight paths at distances of
between 300m and 1km from the wind farm. North of the site birds exhibited a marked
change in orientation at approximately 400m north of the wind farm, although birds that were
recorded within 400m of the wind farm appeared to have adapted their orientation to the
presence of the wind turbines.

The probability of birds entering into the wind farm did not seem to be markedly affected by
the time of day, or by wind direction.

The data from the monitoring at Horns Rev are subject to ongoing analyses by NERI, and
further reports on their findings are likely to be available.

(15) Pettersson J (2005) The Impact of Offshore Wind Farms on Bird Life in the Southern Kalmar Sound, Sweden.

(16) Christensen T K & Hounisen J P (2004) Investigations of Migratory Birds During Operation of Horns Rev Offshore Wind Annual
Status Report 2004. NERI. / Christensen T K, Hounisen J P, Clausager | & Petersen | (2004) Visual and Radar Observations of
Birds in Relation to Collision Risk at the Horns Rev Offshore Wind Farm. NERI.
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10.6 OBJECTIVE 3

Determine the Distribution of Common Scoter in Liverpool Bay, through Continued
Contribution to the Aerial Survey, covering North Hoyle and the Vicinity.

The data in Figures 10.13 — 10.15 show that common scoter is present predominantly during
the winter months, with few birds along the North Wales coast in the summer months.
Figures 10.13 and 10.15 show a consistency in the main areas used by common scoter in
February 2003 (pre construction) and February 2004 (during construction), which are also
consistent with the findings of the aerial surveys in previous years. These areas included:

Off Llanddulas in Colwyn Bay extending eastwards into Rhyl Flats and Chester Flats;
Conwy Bay;

Four Fathom Bank;

Shell Flat and off the mouth of the River Ribble; and

Waters off Formby.

The Friedman’s test was positive for common scoter indicating that the distribution of the
birds across the bands was not even and did not change over time. Large numbers of birds
were recorded in the bands most distant from the wind farm (see Table 10.2).

Stage Band
1 2 3 4 5
Pre-construction 0 2 1 3 186
Construction 0 5 2 29 600
Table 10.2 Numbers of Common Scoter in Different Bands

The large numbers in the outermost band have a major influence on the analysis. A
comparison of the outermost band with the numbers in all the other bands was undertaken
using a chi-squared test. The chi-squared test indicated that common scoter were showing a
consistent preference for bands furthest from the wind farm irrespective of time. There were
no aerial survey observations of any common scoter within the wind farm and the overall
pattern is one of high numbers of birds at some distance from the North Hoyle site.

Based on the aerial survey results construction appeared to have very little effect on the
distribution of this species.

10.7 OBJECTIVE 4

If Objective 3 shows change in the common scoter population in the vicinity of North
Hoyle, monitor the benthos to determine whether the change is a result of a change in
common scoter food supply.

The findings of the aerial surveys conducted between February 2003 and February 2004 do

not show any significant changes in the distribution of common scoter. The results to date,
therefore, indicate that no benthic monitoring is required under this objective.
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10.8 OBJECTIVE 5

If Objectives 1 or 2 reveal significant use of North Hoyle by populations of
conservation concern, at heights that could incur a risk of collision a programme of
collision risk monitoring will be implemented.

The findings of both the boat and aerial surveys recorded few species of conservation
concern (e.g. red-throated diver, common scoter and sandwich tern) on or crossing the North
Hoyle site.

Of the records which were made of these species from the boat surveys, almost all the birds
were recorded at a height of less than 20m (see Tables 10.3 — 10.5). Such flight heights will
not result in the risk of these birds colliding with the turbine rotors.

Month Number of Birds
0-20m 20-110m 110m +

February 03 26

March 03 9

May 03

June 03

July 03

August 03

September 03 1

October 03 8 1

November 03 11 2

January 04 10 2

February 04 2

Table 10.3 Common Scoter Flight Heights

Month Number of Birds
0-20m 20-110m 110m +

February 03 a7

March 03 63

May 03

June 03

July 03

August 03

September 03

October 03

November 03 2

January 04 5 4

February 04 3

Table 10.4 Red Throated Diver Flight Heights
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Month Number of Birds
0-20m 20-110m 110m +

February 03

March 03 1

May 03 7

June 03

July 03 4

August 03 4

September 03

October 03

November 03

January 04

February 04

Table 10.5 Sandwich Tern Flight Heights

Based on the boat survey findings more common scoter and red throated diver flights were
recorded in February 2003 (pre construction) than February 2004 (during construction).

Therefore, based on the finding of this report, it is considered that further collision risk

analysis at this stage is not required. However, this will be reviewed against the results of the
following year of monitoring.
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