Ca¥Yedonian
Conservationud

Creag Riabhach Wind Farm Extension:
Technical Appendix 8.1: Ornithology

Prepared by
Chris Cathrine BSc(Hons) MCIEEM FLS FRES FRSA, Director

Reviewed by
Gwen Dean PhD BSc (Hons) MCIEEM, Principal Ecologist

Caledonian Conservation Ltd

E: info@caledonianconservation.co.uk
T: 01786 836 961

M: 07789 77 11 66

A: Office 2 and 3, Craigarnhall, Bridge of Allan,
Stirling, FK9 4NG



mailto:info@caledonianconservation.co.uk

ERG UK Holding Creag Riabhach Wind Farm Extension: Ornithology TA

Contents

A {1 o T 1 Tod 1T o 1
2 Baseline SUrvey MEethOdS .......coocoeiiiiiiice e 2
2.1 DeSK-DAsSed StUAY ........ccooiiieieeeee e 2
2.2  Review of Existing Ecology and Ornithology Survey Data..................cceo..... 2
221 Creag Riabhach Wind Farm Environmental Statement ........................ 3
222 Natural Power Updated Collision Mortality Assessment....................... 3
223 Natural Power Post-consent Protected Species Monitoring.................. 3
224 Anecdotal Observations Made During Construction ...............c.ccuvvvvenn. 4
3 Collision RISK MOAEIING ....uvuiiieeeei e 5
3.1  Species Selected for INCIUSION .........coooiiiiiiiii 5
3.2 Collision Risk MOdelliNg ......ccooeiiiiiiii 5
3.2.1 RaANAOM MOUEL..... e 7
3.21.1 Stage 1: Number of birds passing through rotors ......................... 7
3.21.2 Stage 2: Estimating risk of collision .............ccccoooeeiiii, 12
I S (] (=] [0 == P 14

ANNEX: Creag Riabhach Wind Farm Environmental Statement Ornithology
TECHNICAl APPENAIX ...t 15
CONFIDENTIAL ANNEX.....cuuuuuuuiieeerinnnnnnmnnnnnnnnnnnnnnnn Error! Bookmark not defined.

20 February 2023 Caledonian Conservation Ltd



ERG UK Holding Creag Riabhach Wind Farm Extension: Ornithology TA

1

Introduction

This Technical Appendix presents the following information in support of Chapter 8
Ornithology of the Creag Riabhach Wind Farm Extension Environmental Impact
Assessment Report (EIAR).

Baseline Survey Methods: the methodology employed by Caledonian
Conservation Ltd in order to provide baseline information on the breeding and
non-breeding bird interests at the development site and adjacent land.

Collision Risk Modelling (CRM): calculations of the theoretical collision risk to
target species using the Band Model in accordance with Scottish Natural Heritage
(SNH) guidance (Band et al. ,2007; SNH, 2000).

References.

Annex: Creag Riabhach Wind Farm Ornithology Technical Appendix (including
full details of surveys undertaken between 2012 and 2013).

Confidential Annex: Creag Riabhach Extension Ornithology Confidential Annex.
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2 Baseline Survey Methods

The methodology used to inform the ornithology baseline for the potential impacts of
the Creag Riabhach Wind Farm Extension is described below.

Although Creag Riabhach Wind Farm started commissioning in November 2022,
construction activities are still taking place onsite. Therefore, new surveys were not
considered appropriate as disturbance caused by construction activities would
disturb ornithological features, meaning any results would not be representative of a
realistic operational baseline. Although previous surveys (carried out in 2012, 2013
and 2020) were undertaken using older best practice guidance which has
subsequently changed, additional information from post-consent monitoring and
updated desk-based study has also been used, meaning this is unlikely to represent
a significant limitation.

2.1 Desk-based Study

Pre-application and post-consent surveys offer the most detailed and site specific
information available, and so these have been the primary source of information for
this review.

A desk-study was also completed with a range of data providers including the Royal
Society for the Protection of Birds (RSPB), British Trust for Ornithology (BTO), and
Highland Biological Recording Group (HBRG). Full results of this data search are
provided in Technical Appendix 6.

However, Schedule 1 raptors represent a particularly important sensitivity, and these
species may be affected within a wider Zone of Influence — notably between 6 and

9 km for golden eagles (Aquila chrysaetos) (SNH, 2016). As such, a formal data
request was submitted to Highland Raptor Study Group (HRSG), and a meeting was
held with Stuart Benn (eagle coordinator) on 11" January 2023, to ensure these
species were appropriately considered in this assessment. This meeting focused on
the numbers, locations, and historic success of golden eagle territories, and the
status of the local population.

2.2 Review of Existing Ecology and Ornithology Survey Data

The following sources of survey data have been considered in this note:

¢ Creag Riabhach Wind Farm Environmental Statement (Creag Riabhach Wind
Farm Ltd, 2013)

¢ Natural Power Updated Collision Mortality Assessment (Natural Power,
2020a)

¢ Natural Power Post-consent Protected Species Monitoring (Natural Power,
2020b) and associated datasets

¢ Anecdotal observations made during construction by ecologists working in the
area

Each of these is described in further detail below.
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2.2.1 Creag Riabhach Wind Farm Environmental Statement

The assessment and supporting datasets were fully available for review. Surveys
undertaken in 2012 and 2013 followed best practice at the time (SNH, 2010) and
included:

e Flight Activity Survey (including at least 36 hours observations during each of
the winter and breeding seasons)

e Winter Bird Survey (including a 500 m buffer of core survey area)

e Black Grouse (Tetrao tetrix) Lek Survey (including all potentially suitable
habitat within 1.5 km buffer of core survey area)

e Breeding Diver Survey (including all appropriate waterbodies within 1 km
buffer of core survey area)

e Breeding Raptor and Owl Survey (within relevant buffers of core survey area,
6 km buffer for eagles and 2 km buffer for all other Schedule 1 species)

e Breeding Barn Owl (Tyto alba) Survey (within 1 km of core survey area)

e Breeding Bird Survey (modified three visit Brown & Shepherd methodology,
including 500 m buffer of core survey area)

In addition, CRM was undertaken for the following species:
¢ Pink-footed geese (Anser brachyrhynchus) (September to mid-May)
o Golden eagle (September to August)
e Arctic skua (Stercorarius parasiticus) (September to March)

Full details of survey methodologies and results can be found in Chapter 6:
Ornithology of the original Environmental Statement (Creag Riabhach Wind Farm
Ltd, 2013). The Creag Riabhach Wind Farm Environmental Statement Ornithology
Technical Appendix has been provided as an Annex to this report for convenience.

2.2.2 Natural Power Updated Collision Mortality Assessment

This document provides updated CRM for revised turbine dimensions for Creag
Riabhach Wind Farm (Natural Power, 2020a) using up to date avoidance rates
(NatureScot, 2018).

2.2.3 Natural Power Post-consent Protected Species Monitoring

The results of post-consent surveys undertaken prior to and during construction of
Creag Riabhach Wind Farm by Natural Power were made available in summary for
this assessment, including:

e Breeding birds within 1 km of Creag Riabhach Wind Farm (including skuas,
waders, black grouse, and raptors)

The full survey methodologies are provided in Natural Power (2020Db).
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2.2.4 Anecdotal Observations Made During Construction

Anecdotal observations of protected species were made by ecologists Tommy
McDermott (Trex Ecology), Niall Currie (Caledonian Conservation Ltd), and Tony
Monir (Caledonian Conservation Ltd) within or nearby the Creag Riabhach Wind
Farm site during construction, and have been referred to in this assessment note.
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3 Collision Risk Modelling

CRM was undertaken using flight activity data collected between 2012 and 2013 for
Creag Riabhach Wind Farm (Creag Riabhach Wind Farm Ltd, 2013). The full
Ornithology Technical Appendix has been reproduced as an Annex to this report for
convenience. CRM has been undertaken following the methodology set out in
current best practice guidance, adjusted for the Enercon-115 4.2 MW candidate
turbine in the same manner as the collision mortality update completed for Creag
Riabhach Wind Farm (Band et al., 2007; SNH, 2000; Natural Power, 2020a).

3.1 Species Selected for Inclusion

CRM has been undertaken for all of the target species flights at potential collision
height (PCH) recorded from VPs 2 and 3. Therefore, CRM has been carried out for
golden eagle (all year), golden plover (spring and summer), pink-footed goose (winter
and spring) and arctic skua (winter). However, all species were recorded
infrequently, and so any collision risk predictions are highly precautionary.

3.2 Collision Risk Modelling

The risk of birds colliding with the turbine rotors has been assessed using a model
developed by Band, which estimates the number of bird collisions with the turbine
rotors during a specified time period (Band et al,. 2007; SNH, 2000). Collision risk is
calculated in two stages:

e Estimating the number of birds passing through the area or volume swept by the
rotors; and

e Estimating the probability that a bird will be struck by a rotor blade when passing
through the area swept by the rotors.

The first stage of calculation varies depending on whether flight activity follows a
regular predictable pattern, or is random. The second stage is identical for both
methods.

The modelling method for birds with regular (or predictable) flight activity, such as
geese following a regular migration route or travelling from a winter roost to a regular
feeding area, or divers travelling from breeding lochans to feed at sea or on larger
water bodies, requires the calculation of the number of bird passes through the
turbine rotor swept area each year. At Creag Riabhach Wind Farm Extension, only
golden eagles were recorded to use a regular flight path, and as this route was
located over 2 km from the nearest proposed extension turbine, there is no risk of
collision. Therefore, the predictable model has not been used for calculations, and is
not considered further.

The modelling method with irregular (or random) flight activity, such as raptors and
waders, requires the calculation of the amount of time birds were observed flying per
unit of area surveyed. This level of flight activity is then applied to the turbine area in
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subsequent calculations of the collision risk. This method has been applied to
collision risk calculations for all other species.

The turbine model proposed for Creag Riabhach Extension Wind Farm is the
Enercon-115 4.2MW with a hub height of 66.9 m and rotor diameter of 115.7 m, with
PCH being 9.05 -124.75 m. Flights were recorded in three broad height bands: <20
m, 20-125 m, >120 m. Although these height bands matched the original candidate
turbines for Creag Riabhach Wind Farm (Nordex M100/3300 3.3MW), they do not
directly correspond with Enercon-115 4.2MW model installed at Creag Riabhach
Wind Farm or proposed for Creag Riabhach Wind Farm Extension: 10.95 m of
height band 1 is now within PCH — equivalent to 55%. In order to take account for
the difference in turbine dimensions compared with flight activity height bands, 55%
of flight time recorded at height band 1 and all at height band 2 has been considered
to be at PCH. This is consistent with the approach taken by Natural Power when
update collision mortality estimates for Enercon-115 4.2MW turbines at Creag
Riabhach Wind Farm (Natural Power, 2020a). A summary of height bands
considered to be at PCH is provided in Table A8.1 below.

Table A8.1. Flight Activity Survey Height Bands and Proportion of Time used
from Each to Calculate PCH.

Height band Range (m) | Percentage of Recorded Flight Time
Considered at PCH

1 <20 55%
2 20-120 100%
4 >120 0%

Table A8.2 provides the turbine and wind farm specifications (obtained from client
and manufacturer technical specifications) used for all CRM.
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Table A8.2. Enercon-115 4.2MW Turbine and Wind Farm Specifications.

Variable Code Quantity Units
Hub height 66.9 | m

Rotor radius r 5785 | m

No. of turbines X 3

No. of rotor blades | X 3

Risk Window Area | Arisk 138,509.78 | m?

Risk volume Vw 2.227.114.04 | M*
Maximum chord

width d 3.10 [ m
Rotation period 4.20 | seconds
Average pitch 6.00 | degrees
Estimated

maximum operation

(British Wind

Energy Association

[BWEA] 2007) 85| %

CRM results are discussed below for random models. Species dimensions used are
the average of the range published by NatureScot or in Birds of the Western
Palaerctic if the species is not included in the former (Provan & Whitfield, 2006;
Snow & Perrins, 1998). Avoidance rates used are those recommended by
NatureScot (NatureScot, 2018). References are provided for flight speeds as
appropriate.

3.2.1 Random model

The random CRM is applicable for estimating collision risk for species with less
predictable flight activity. The random model has been applied to all target species
recorded at PCH at Creag Riabhach Wind Farm Extension.

3.2.1.1 Stage 1. Number of birds passing through rotors

Collision risk was calculated separately for each of the seasons monitored, as
appropriate to individual species.

The visible area surveyed from each Vantage Point (VP) used for estimating collision
risk (Avp) was calculated by producing a predicted ‘viewshed’ from each VP using
terrain data within a Geographical Information System (GIS) (the viewsheds are
shown in Figure 8.1 in Chapter 8 of the Environmental Impact Assessment Report).
The viewshed was calculated by the client as the area visible 20 m above ground
level from 1 m height at the VP (considered to represent the height of a sitting human
observer), and was restricted to a 180° arc of observation in front of the observer and
to a distance of 2 km from the VP. The viewshed areas (Avp) for each VP are
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provided in Table A8.3. Note that only VPs 2 and 3 were used for CRM as these
provide full coverage of the Creag Riabhach Wind Farm Extension site.

Table A8.3. Vantage Point Viewshed Areas (Avp)

Vantage Point (VP) | Viewshed Area (Avp) (ha)

2 533.21

3 470.27

Only flights intersecting with the viewshed of the VP from which it was recorded were
considered in collision risk calculations, as activity levels are calculated per unit area
based upon the viewshed areas and activity observed. Flights that intersect with the
viewshed may not be restricted to this area, and so the level of activity may be
marginally overestimated. Inclusion of flights observed entirely outwith the viewshed
would result in a greater overestimate of activity levels, and therefore would not be
valid.

Flights used in CRM are detailed in Tables A8.4 to A8.7 below (note these are
consistent with those used for the Creag Riabhach Wind Farm revised collision
mortality assessment completed by Natural Power (2020a).

Table A8.4. Golden Eagle Flights Used in Collision Risk Modelling.

Date VP | Start | Number Duration Time in | Time at | Key
Time | of Birds (s) Flight* (s) | PCH(s) | number
09/04/13 | 3 13:17 | 1 360 375 219.75 1140

Table A8.5. Golden Plover Flights Used in Collision Risk Modelling.

Date VP | Start | Number Duration Time in | Time at | Key
Time | of Birds (s) Flight* (s) | PCH(s) | number
02/05/13 | 3 10:04 | 1 46 60 33.55 1160

Table A8.6. Pink-footed Goose Flights Used in Collision Risk Modelling.

Date VP | Start | Number Duration Time in | Time at | Key
Time | of Birds (s) Flight* (s) | PCH (s) | number

26/04/13 | 2 06:46 | 170 125 23800 21420 1152

26/04/13 | 2 08:47 | 160 150 26400 19200 1155
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Table A8.7. Arctic Skua Flights Used in Collision Risk Modelling.

Date VP | Start | Number Duration Time in | Time at | Key
Time | of Birds (s) Flight*(s) | PCH(s) | number

14/09/12 | 3 18:00 | 1 20 35 29.75 1122

14/09/12 | 3 18:00 | 1 140 155 135.98 1123

For each season, the proportion of the total survey time that birds were observed
flying at PCH was calculated (t) for each VP. Therefore, flight activity at risk height
per hectare of visible area (F) was t/ AVP. The average flight activity observed from
the VP was used in subsequent calculations of collision risk as applied to the whole
wind farm area.

When judging the locations of bird flight lines, observer error is considered to be up
to 500 m, in accordance with current survey guidance (SNH, 2017). The size of the
flight risk area (Arisk) was assumed to be the envelope around the outermost
proposed turbine locations bounded by a buffer of 567.85 m to ensure inclusion of all
potentially relevant flights (considering rotor radius and assuming observer error of
500 m). From this, the proportion of time (trisk) that birds spend at risk height in the
wind farm area was calculated by multiplying the average flight activity by the flight

risk area.

Bird occupancy (n) of the flight risk area throughout the season was calculated by
multiplying trisk by the number of hours they are potentially active in the study area
during the season (calculated using sunrise and sunset times). Available hours for
flight activity were calculated to include daylight, one hour before sunrise (dawn), one
hour after sunset (dusk) and 25% of the night for golden plover and pink-footed
goose. Available hours for flight activity were calculated to include daylight, one hour
before sunrise (dawn) and one hour after sunset (dusk) for all other species. Table
A8.8 provides the hours available for flight activity and observation time collected
from the VP from each season used in collision risk calculations.

Table A8.8. Seasons and Observation Effort used for Random Model Collision
Risk Calculations.

Species | Season Available hours for | Observation time (hours)

activity in season

VP2 VP3

Golden All year (September to 6,117.49 78.00 78.00
eagle August)
Golden Spring and summer 3,285.43 42.00 42.00
plover (March to August)
Pink- Winter and spring 3,636.31 60.00 60.00
footed (September to mid-May)
goose

20 February 2023
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skua March)

Arctic Winter (September to 2,832.06 36.00 36.00

The flight risk volume (0) was calculated by multiplying the flight risk area by the
diameter of the rotors. The volume of air swept by the rotors of all proposed turbines
in the wind farm was calculated by multiplying the number of turbines by the volume
of air swept by one rotor (rR? x (d + I), where R is the rotor radius, d is the maximum
depth of the blade and | is the length of the bird).

Bird occupancy of the volume swept by all rotors each year (b) was calculated by
multiplying the bird occupancy of the flight risk area (n) by the proportion of the flight
risk volume swept by the rotors.

By allowing for a typical speed of a bird (v) flying in the volume of air swept by the
rotors, the number of transits (Ntransit) made by birds through the rotors each year
was calculated.

Table A8.9 provides the biological parameters used in the random CRM analysis.

Table A8.9. Random Model Biometrics and Flight Speed (sources for flight
speeds indicated in tale notes).

Wing span of Typical flight speed
Species Length of bird (m) | bird (m) (m/s)
| w %
Golden eagle 0.82 2.12 15.3!
Golden plover 0.28 0.72 13.72
Pink-footed goose 0.68 1.53 17.58
Arctic skua 0.44 1.18 13.14

NOTES

1 Provan and Whitfield, 2006.

2 Alerstam et al., 2007 (American golden plover).
3 Wallls et al., 2009.

4 Alerstam et al., 2007.

Table A8.10 shows the calculations of average flight activity per visible hectare for
each species in appropriate seasons. As each viewshed contains a different visible
area, the level of effort (i.e. observation time per unit area) is not consistent between
VPs. Therefore, the average was weighted by the level of effort per VP in order to
produce a more representative flight activity rate. This was done by dividing the
visible area from the VP (viewshed) by the observation time from this VP. This
produces a measure of observer effort per unit area which is used to calculate a
weighted average activity rate.
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Table A8.10. Random Flight Activity Observed from VPs at Risk of Collision.

Species VP | Total Proportion of | Flight Flight activity
time at observation activity per per visible
PCH (s) | time at PCH visible hectare
hectare per (s/ha/hour)
VP (weighted
(s/ha/hour) average)
t F
Golden eagle 3 219.75 | 0.000782585 | 1.66412E-06 8.84248E-07
Golden plover 3 33.55 | 0.000221892 | 4.71839E-07 2.50717E-07
Pink-footed goose 2 40620.00 | 0.188055556 | 0.000352686 0.000165282
Arctic skua 3 165.73 | 0.001278781 | 2.71925E-06 1.4449E-06

Table A8.11 shows the calculations of the bird occupancy of the rotor risk volume.

20 February 2023
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Table A8.11. Calculation of Bird Occupancy of the Risk Volume (Assuming
Turbines are Operational for 85% of the Time).

Species Average Proportion Hours per Volume Bird
flight of time in year in risk | swept by occupancy
activity per | risk areaat | area rotors (m3) of rotor
visible PCH volume (s)
hectare
(s/ha/hour)
F T(risk) n 0 b
Golden eagle 8.84248E-07 | 1.22477E-05 | 0.074925177 | 123483.6961 | 2.078385484
Golden plover 2.50717E-07 | 3.47267E-06 | 0.011409213 | 106609.1681 | 0.273236641
Pink-footed goose | 0.000165282 | 0.002289322 | 8.324684354 | 119067.9318 | 222.6646568
Arctic skua 1.4449E-06 | 2.00133E-05 | 0.056678886 111498.05 | 1.419636912

Table A8.12 shows the calculation of number of transits through rotors per year.

Table A8.12. Calculation of Number of Transits Through Rotors Per Year.

Species Bird occupancy of Time to pass | No. of transits
rotor volume through through rotors
rotors per year
(s)
(s)
b N
Golden eagle 2.078385484 | 0.255882353 8.12242603

Golden plover

0.273236641

0.246715328

1.107497628

Pink-footed goose

222.6646568

0.215714286

1032.220263

Arctic skua

1.419636912

0.269847328

5.260889262

3.2.1.2 Stage 2: Estimating risk of collision

The probability of a bird that flies through the area swept by the rotors being hit by a
rotor blade depends on a number of parameters: the dimensions of the bird and type
of flight (speed, and flapping or gliding), and the size and rotation speed of the rotors.
Bird dimensions and flight speeds used are shown in Table A8.13. For this
assessment, birds were assumed to use flapping flight, which gives the higher worst-
case probability of being struck by a blade. These parameters were input into a
bespoke Excel spreadsheet (available from NatureScot) that calculates the average
collision risk for each species passing through the rotor volume, expressed as a

percentage.

20 February 2023
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From the above results, the number of birds colliding with the rotors during each
season was calculated, assuming that birds take no avoiding action. Note that the
assumption has been made that turbines are operational for a maximum of 85% of
the time, therefore the number of bird transits through rotor swept area has been
adjusted, and reduced by 15%, as birds would not be at risk from collision mortality
with stationary rotors (BWEA, 2007).

Table A8.13 shows the mean percentage risk of being struck by a rotor if the bird
flies through the volume of air swept by the rotors.

Table A8.13. Percentage Chance of a Bird Being Struck by a Rotor when
Passing Through the Rotor Volume.

Species % collision risk

Golden eagle 8.6%
Golden plover 4.9%
Pink-footed goose 6.5%
Arctic skua 5.9%

The above calculations make an estimate of collision risk, assuming that birds take
no action to avoid being struck by the operating rotor blades. In reality, a very high
proportion of birds are likely to take avoiding action. Where data is not available for
species specific avoidance rates (as is commonly the case), an avoidance rate of
98% is recommended (NatureScot, 2018). However, this rate has been shown to be
over-precautionary for a number of species.

Table A8.14. Collision Risk for Random Model Species (avoidance rates after
NatureScot (2018)).

Species Avoidance | Collisions per year Years per collision
Rate No Avoidance | No Avoidance
avoidance avoidance
Golden eagle 99.0% 0.59 0.01 1.69 168.70
Golden plover 98.0% 0.05 0.00 21.77 1088.27
Pink-footed goose 99.8% 56.72 0.11 0.02 8.82
Arctic skua 99.5% 0.27 0.00 3.77 754.43

20 February 2023 13 Caledonian Conservation Ltd



ERG UK Holding Creag Riabhach Wind Farm Extension: Ornithology TA

4 References

Alerstam, T., Rosén, M., Backman, J., Ericson, P.G.P. & Hellgren, O. 2007. Flight
speeds among bird species: Allometric and phylogenetic effects. PL0S Biol 5(8):
€197.doi:10.1371/journal.bio.0050197.

Band, W., Madders, M. & Whitfield, D.P. 2007. Developing field and analytical
methods to assess avian collision risk at wind farms. In de Lucas, M., Janss, G. and
Ferrer, M. (Eds.). Birds and Wind Power. Quercus.

British Wind Energy Association (BWEA). 2007. Factsheet: Can We Rely on Wind?
BWEA, London.

Creag Riabhach Wind Farm Ltd. 2013. Creag Riabhach Wind Farm Environmental
Statement. Creag Riabhach Wind Farm Ltd.

Natural Power. 2020a. Creag Riabhach Wind Farm. Updated Collision Mortality
Estimate. Natural Power, Inverness.

Natural Power. 2020b. Creag Riabhach Wind Farm CEMP. Technical Appendix J:
Species Protection Plans. Natural Power, Inverness.

NatureScot. 2018. Wind farm impacts on birds — Use of Avoidance Rates in the
NatureScot Wind Farm Collision Risk Model. NatureScot, Inverness.

Provan, S. & Whitefield, D.P. 2006. Avian flight speeds and biometrics for use in
collision risk modelling. Report from Natural Research to Scottish Natural Heritage.
(Draft.) Natural Research Ltd., Banchory.

Scottish Natural Heritage (SNH). 2000. Guidance Note: Windfarms and Birds:
Calculating a theoretical collision risk assuming no avoiding action. SNH, Battleby.

SNH. 2010. Survey Methods for Use in assessing the Impacts of Onshore Wind
farms on Bird Communities. November 2005 (revised December 2010). SNH,
Battleby.

SNH. 2016. Assessing Connectivity with Special Protection Areas (SPAs). Version
3 —June 2016. SNH.

Snow, D.W. & Perrins, C.M. (Eds.). 1998. Birds of the Western Palearctic: Concise
Edition. Oxford University Press, Oxford.

Walls, R., Trinder, M. & Pendelbury, C. 2009. Lynne & Inner Dowsing Offshore
Wind Farm: Remote sensing of pink-footed geese, Anser brachyrhynchus autumn
passage by Bird Detection Rader. Commissioned by Centrica Renewable Energy
Ltd. RPS, Glasgow.

20 February 2023 14 Caledonian Conservation Ltd



ERG UK Holding Creag Riabhach Wind Farm Extension: Ornithology TA

ANNEX: Creag Riabhach Wind Farm Environmental
Statement Ornithology Technical Appendix

20 February 2023 15 Caledonian Conservation Ltd



TECHNICAL APPENDIX 6.1
Ornithology

A6.1 Ornithology

Introduction

A6.1.1.1 This Technical Appendix presents the following information in support of Chapter 6
Ornithology of the Creag Riabhach Wind Farm Environmental Statement (ES):

e Ornithology Team: overview of ornithology team.

e Baseline Survey Methods: the methodology employed by Caledonian Conservation Ltd in
order to provide baseline information on the breeding and non-breeding bird interests at
the Proposed Development and adjacent land appropriate to species or groups (as
described in detail in the following sections). All deviations from guidance due to access
restrictions are discussed and justified. Timings, surveyors, duration of survey work and
weather conditions are provided for each survey type.

e Baseline Survey Results: the results of surveys carried out by Caledonian Conservation
Ltd from September 2012 to August 2013.

e Collision Risk Modelling: calculations of the theoretical collision risk to target species using
the Band Model in accordance with SNH guidance (Band et al. 2007; SNH 2000).

e References

Ornithology Team

A6.1.1.2 Caledonian Conservation Ltd was commissioned to carry out baseline field surveys
and an assessment of the potential effects of the proposed development on ecological
receptors at the proposed wind farm site. Ornithology field surveys were completed by Chris
Cathrine (Director), Eamonn Flood (Ecologist), Steven Johnston (Assistant Ecologist), Glenn
Norris (Assistant Ecologist) and Gus Keys (Associate Ecologist). The ornithological
assessment was undertaken by Chris Cathrine.

Ornithology Surveys

A6.1.1.3 Ornithology surveys were designed with reference to SNH guidance (2010), and
included the following:

Flight Activity Survey (including at least 36 hours observations during each of the winter and
breeding seasons);

Winter Bird Survey (including a 500m buffer of core survey area);

Black Grouse Lek Survey (including all potentially suitable habitat within 1.5km buffer of core
survey area);

Breeding Diver Survey (including all appropriate waterbodies within 1km buffer of core survey
area);

Breeding Raptor and Owl Survey (within relevant buffers of core survey area, 6km buffer for
eagles and 2km buffer for all other Schedule 1 species);

Breeding Barn Owl Survey (within 1km of core survey area); and

Breeding Bird Survey (modified three visit Brown & Shepherd methodology, including 500m
buffer of core survey area).
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A6.1.1.4 These are described in greater detail in the following sections.

Flight Activity Survey

A6.1.1.5 The survey methodology was designed with reference to SNH guidance (SNH 2010).
Flight activity surveys were conducted over a period of 12 months (September 2012 to August
2013). Based upon the site location, data searches and stakeholder consultation it was
considered that raptors, divers, breeding upland waders and black grouse would constitute the
primary target species. Therefore, surveys took place to cover each Vantage Point (VP) in
each of the following seasons:

Non-breeding season (=36 hours) (September to mid-March);
Wader breeding (=36 hours) (March — July);

Raptor breeding (=36 hours) (mid-March — August); and
Diver breeding (=36 hours) (April — August).

A6.1.1.6 Target species include diver species, all grebe species, all swan species, all wild
geese (excluding feral Canada and greylag geese), all ducks (except mallard), all herons, all
raptors and owls listed on Annex | of the Birds Directive or Schedule 1 of the Wildlife and
Countryside Act, all terns and all waders. The flight lines of target species were recorded on
large scale maps. Following the recommended methodology, the altitude of the birds were
recorded at 15 second intervals. Bird surveys commenced prior to a candidate turbine model
being confirmed. Therefore, so as to cover indicative turbine models under consideration
(within nearest 5m), birds were recorded in three height bands: <20m (below rotor height), 20-
125m (rotor height — potential collision height [PCH]) and >125m (above rotor height). These
data can be used to inform an impact assessment, including Collision Risk Modelling (CRM)
(Band et al. 2007; SNH 2000).

A6.1.1.7 Secondary species included all other raptors, gulls, mallard and raven. All secondary
species were recorded using 5-minute summaries. Each watch is sub-divided into 5 minute
periods. At the end of each 5-minute period, the number and activity of all secondary species
observed is recorded. Observation of target species takes priority over the recording of
secondary species. The number of birds recorded in a 5-minute period represents the minimum
number of individuals that could account for the activity observed. Any discrete and regularly
used flight paths or movements of gulls across the site were also to be recorded. This
information was recorded with the five minute summary records, with significant flight paths
noted on large scale maps.

A6.1.1.8 Four VP locations were originally selected to provide good coverage of the originally
proposed development site (core survey area) and surrounding area, and a fifth location was
added for breeding bird flight activity surveys as recommended by SNH within the Scoping
Opinion (see Volume 2 of the ES Appendix 1.2 and Volume 1 of the ES Chapter 6: Ornithology
Table 6.2). Theoretical viewsheds of the visible area for all five VPs are shown in Figure A6.1.
These were calculated assuming the surveyor is sitting at the location (placing head height at
approximately 1m above ground), and show the area visible at 20m above ground level —which
is the lowest approximate elevation of the blade swept area for potential turbine models. The
VPs were selected by identifying the pixel of the Digital Terrain Model (DTM) that had the
greatest visibility of the site. This was carried out by creating a grid of 20m tall ‘turbines’ to
populate the site and carrying out a viewshed analysis from their locations. Where all ‘turbines’
could be seen would be the best location for the VP. Due to the topography in this area, it was
difficult to find locations which provided good visual coverage of all areas within 200m of the
Proposed Development. However, the VP locations cover the majority of the Proposed
Development within the site and provided flight activity data from a good representative sample
of the surrounding area. There is no reason to consider that flight activity at the locations
around the site that are not visible would differ significantly from the rest of the site that is visible,
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therefore it is considered that the observations of bird flight activity achieved from the five
selected VPs provide a representative sample of random bird flight activity in the area (e.qg.
foraging). Furthermore, any regular flight activity (e.g. commuting) would be detected from
other VPs as birds enter and/or leave areas without coverage.

A6.1.1.9 SNH guidance recommends that where multiple VP locations are used, VP watches
should be conducted from these locations concurrently. However, this method assumes no
overlap between the viewsheds. In this specific case an observer at VP2 would be within the
viewshed of VP3 and so may influence survey results. Therefore, VP2 and VP3 cannot be
undertaken concurrently. In addition VP1 and VP4 cannot be undertaken concurrently with
VP5.

A6.1.1.10 Upon completion of flight activity surveys, the Proposed Development was reduced
in scale as a result of the EIA iterative process. The application site boundary is covered by
VPs 2 and 3. Therefore, only data collected from these VPs has been used for collision risk
modelling and when undertaking this assessment. However, data from all five VPs has been
included in this Technical Appendix, and has been used to provide a wider context for the
baseline descriptions and assessment of effects.

A6.1.1.11 The revised development design included turbines 1, 3 and 13 being outwith visible
areas of the theoretical viewshed. Although coverage surrounding turbine 13 meant that any
activity within this area would be detected while birds entered and/or left, SNH raised a concern
that flights skirting the south of the revised layout would not be detected around turbines 1 and
3. However, as no predictable flight paths were detected over the site, all collision risk
modelling of target species used the random model approach (Band et al. 2007; SNH 2000).
This model is not spatially explicit. Instead, this approach involves calculating an average flight
activity rate for the viewshed area, which is then applied to the risk envelope area. Provided
habitat is similar, flight activity rates for random behaviour (such as foraging) may be calculated
using observations from other areas. As the habitat around turbines 1 and 3 does not differ
from that within the rest of the VP3 viewshed and much of the VP2 viewshed, there is no reason
to believe flight activity rates calculated using these results would not be representative of the
areas in the vicinity of turbines 1 and 3. Therefore, the collision risk modelling completed here
has naturally extrapolated flight activity rates from the observed areas and applied these to the
tiny area not visible in the vicinity of turbines 1 and 3. As such, the flight activity survey and
collision risk modelling completed in this assessment is considered to be robust and
representative of the entire site.

Winter Bird Survey

A6.1.1.12 The core survey area and a 500m buffer have been surveyed following the same
methods as the breeding bird survey described below, to assess the use of these areas by
wintering birds. However, as fewer species will use the site in winter, a lower level of coverage
is considered adequate. Survey visits ensured that all areas are approached within 200m. A
minimum of three visits were made, as recommended in SNH guidance (SNH 2010).

A6.1.1.13 Due to stalking activities already scheduled at Altnaharra Estate, the three winter
walkover visits were made during December, January and February for health and safety
reasons, after agreement with SNH and RSPB.

Breeding Bird Survey

A6.1.1.14 A breeding bird survey was completed within the core survey area and 500m buffer
area. This followed the modified Brown and Shepherd methodology recommended by SNH
guidance and based upon the methods detailed in Gilbert et al. (1998). This methodology is
used to census upland breeding birds, which may use more open habitats surrounding the sites.
Three survey visits were made between April and July 2013, in line with SNH guidance (2010).
Each 500mx500m quadrat of open land was surveyed for 20-25 minutes. Details of bird
behaviour were noted using standard British Trust for Ornithology (BTO) Common Bird Census
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(CBC) notation (see Gilbert et al. 1998), with the exception of meadow pipit which would be
tallied per quadrat.

A6.1.1.15 All species seen or heard were recorded accurately onto 1:10,000 scale maps, using
BTO CBC codes. This allows distinction between different species and between behaviours —
particularly between behaviours indicative of breeding and those not related to breeding.

A6.1.1.16 The purpose of the breeding bird survey is to map the territories of breeding birds
and breeding bird density in order to allow an assessment of potential displacement impacts.

Breeding Diver Survey

A6.1.1.17 All suitable breeding habitat within 1km of the core survey area was surveyed for
breeding red-and black-throated divers, following the standard survey methods detailed in
Gilbert et al. (1998). All water bodies would be visited on two occasions.

A6.1.1.18 The first visit was undertaken in May 2013 to detect occupancy of territories.
Waterbodies were only observed at distance, using a telescope on this visit so as to avoid
unnecessary disturbance at a sensitive early breeding stage.

A6.1.1.19 The second visit was made in July 2013 during which waterbodies were observed at
distance using a telescope for half an hour initially. All signs of breeding were noted (e.g. nest
scrapes, incubating birds, chicks, eggshell fragments). If divers were observed on the water,
but not signs of breeding are detected, or if no birds were observed at all then the entire
shoreline would then be walked, looking for evidence of nest scrapes, hidden chicks, and
eggshell fragments. If this is also inconclusive, the surveyor would observe the lochan from
distance for a further hour.

A6.1.1.20 Signs of breeding from previous years (such as old nest scrapes or eggshell
fragments) were also recorded, to contribute to building a picture of historic use, as divers will
not breed every year.

A6.1.1.21 A third visit to check productivity was not considered necessary for this study. As
divers do not breed every year, and are highly susceptible to breeding failure as a result of
weather conditions and predation, it would not be possible to determine more productive
lochans or if this area is particularly productive based upon a snapshot from a single year.
However, protecting all lochans known to be occupied by territorial birds can be achieved based
upon the two visits that have been completed.

A6.1.1.22 All divers (including age and behaviour) and signs (such as nest scrape, eggshell
fragments, dead chicks) were recorded on large scale maps. Survey timings and weather
conditions were also recorded. Every effort was made to avoid disturbance to breeding birds.

Breeding Raptor and Owl Surveys

A6.1.1.23 Walkovers and short VP watches of all suitable areas within 6km of the core survey
area for eagles and 2km for other species were carried out between March and July 2013 to
establish whether any protected raptors and owls breed within or close to the site, following
methodologies detailed in Hardey et al. (2009). Target species are Annex | (EU Birds Directive)
and Schedule 1 (Wildlife and Countryside Act) listed species and kestrels, although
observations of buzzards and sparrowhawks were also noted.

A6.1.1.24 Potential barn owl nest sites were also identified within 1km of the core survey area
during visits undertaken in winter 2012/13. Potential nest sites were then visited in the breeding
season. These visits were undertaken in July 2013 to search for evidence of occupancy. This
survey is based upon the methodology recommended in Hardey et al. (2009) and by the Barn
Owl Trust (2001 and 2012).
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A6.1.1.25 All signs and observations would be recorded on large scale maps, using standard
British Trust for Ornithology (BTO) notation.

Black Grouse Survey

A6.1.1.26 The black grouse survey was conducted within 1.5km of the core survey area,
following methodology detailed in Gilbert et al. (1998) in accordance with SNH guidance (SNH
2010). An initial visit was made to assess habitat suitability in March 2013. All suitable habitat
was then revisited at dawn between late March and mid-May to detect lekking males. Once a
lek site was detected, a visit was made to count lekking males and any females attending the
site. This visit was undertaken at dawn, within three days of detection of the lek site. All
observed flight lines would also be recorded, in order to identify the flight paths that birds use
when travelling to and from the lek site.
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Survey Visit Details

A6.1.1.27 The tables below provide full details of bird survey visits, including dates, times, surveyors and weather conditions. Visit details are provided in the
following tables:

A6.1.1.28 Summary of observation hours completed from each VP — Table A6.1;
A6.1.1.29 Flight activity survey visit details — Tables A6.2, A6.3, A6.4, A6.5 and A6.6;
A6.1.1.30 Winter bird survey visit details — Table A6.7;

A6.1.1.31 Breeding bird survey visit details — Table A6.8;

A6.1.1.32 Breeding diver, raptor and owl survey visit details — Table A6.9;

A6.1.1.33 Breeding raptor and owl survey visit details — Table A6.10; and

A6.1.1.34 Black grouse survey visit details — Table A6.11.

Table A6.1. Flight Activity Survey Hours.

Vantage Point | Total Hours | Wader Breeding | Raptor Breeding | Diver Breeding | Non Breeding
Season Season Season Season

VP1 78 36 42 36 36

VP2 78 36 42 36 36

VP3 78 36 42 36 36

VP4 78 36 42 36 36

VP5 48 42 48 36 6
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360

Table A6.2. Flight Activity Survey visit details for Vantage Point 1.

Start End Wind Wwind Cloud | Cloud

VP | Date Time Time Hour | Visibility | speed | direction | Rain | cover | height | Frost | Snow | Observer
1 12/09/12 09:45 12:45 1 2 3 NW 2 5 2 0 0 GK
1 12/09/12 09:45 12:45 2 2 3 NW 2 5 2 0 0 GK
1 12/09/12 09:45 12:45 3 2 4 NW 2 6 2 0 0 GK
1 15/09/12 05:50 08:50 1 1 4 w 2 8 1 0 0 GK
1 15/09/12 05:50 08:50 2 2 5 WNW 0 7 2 0 0 GK
1 15/09/12 05:50 08:50 3 2 3 w 0 5 2 0 0 GK
1 16/10/12 12:10 15:10 1 2 1 N 0 3 2 0 0 S)
1 16/10/12 12:10 15:10 2 2 0 0 3 2 0 0 S)
1 16/10/12 12:10 15:10 3 2 1 N 0 4 2 0 0 SJ
1 17/10/12 07:00 10:00 1 2 2 NE 0 2 1 1 2 SJ
1 17/10/12 07:00 10:00 2 2 3 NE 0 1 1 0 2 SJ
1 17/10/12 07:00 10:00 3 2 1 NE 0 3 1 0 2 S)
1 22/11/12 08:50 11:50 1 2 5 SE 2 8 1 0 0 S)

Ornithology
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Start End Wind Wwind Cloud | Cloud
VP | Date Time Time Hour | Visibility | speed | direction | Rain | cover | height | Frost | Snow | Observer
1 22/11/12 08:50 11:50 2 2 6 SE 0 8 1 0 0 SJ
1 22/11/12 08:50 11:50 3 2 5 SE 2 8 1 0 0 SJ
1 23/11/12 07:24 10:24 1 1 4 SW 3 7 1 0 2 N
1 23/11/12 07:24 10:24 2 1 5 SW 3 8 1 0 2 S)
1 23/11/12 07:24 10:24 3 2 5 SW 3 6 1 0 2 SJ
1 10/12/12 12:30 15:30 1 2 1 NNW 2 4 1 2 1 cC
1 10/12/12 12:30 15:30 2 2 1 NNW 3 5 1 2 1 cC
1 10/12/12 12:30 15:30 3 1 2 NNW 4 8 1 2 1 cc
1 08/01/13 09:27 12:27 1 2 5 SSE 0 8 2 0 0 EF
1 08/01/13 09:27 12:27 2 2 5 SW 2 8 2 0 0 EF
1 08/01/13 09:27 12:27 3 2 7 SW 1 7 2 0 0 EF
1 08/01/13 13:27 16:27 1 2 6 SW 0 4 2 0 0 EF
1 08/01/13 13:27 16:27 2 2 5 SW 0 5 2 0 0 EF
1 08/01/13 13:27 16:27 3 2 6 SW 2 6 2 0 0 EF
1 14/01/13 07:59 10:59 1 2 8 E 2 8 1 2 1 cC
1 14/01/13 07:59 10:59 2 2 7 E 1 8 1 2 1 cc

Ornithology
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Start End Wind Wwind Cloud | Cloud
VP | Date Time Time Hour | Visibility | speed | direction | Rain | cover | height | Frost | Snow | Observer
1 14/01/13 07:59 10:59 3 2 6 ENE 0 7 1 2 1 cC
1 15/02/13 07:53 10:53 1 2 4 WNW 0 3 2 0 2 EF
1 15/02/13 07:53 10:53 2 2 2 w 2 5 2 0 2 EF
1 15/02/13 07:53 10:53 3 2 2 w 2 7 2 0 2 EF
1 15/02/13 11:53 14:53 1 2 4 W 2 3 2 0 2 EF
1 15/02/13 11:53 14:53 2 2 4 WSW 3 4 2 0 2 EF
1 15/02/13 11:53 14:53 3 2 4 WSW 2 5 2 0 2 EF
1 19/03/13 09:44 12:44 1 2 3 E 0 3 2 1 1 EF
1 19/03/13 09:44 12:44 2 2 6 E 0 3 2 1 1 EF
1 19/03/13 09:44 12:44 3 2 5 E 0 5 2 1 1 EF
1 21/03/13 05:17 08:17 1 2 2 E 0 3 2 1 1 SJ
1 21/03/13 05:17 08:17 2 2 3 E 0 4 2 1 1 S)
1 21/03/13 05:17 08:17 3 2 3 E 0 4 2 1 1 S)
1 09/04/13 10:25 13:25 1 1 2 ENE 2 6 2 0 1 SJ
1 09/04/13 10:25 13:25 2 2 2 ENE 2 4 2 0 2 SJ
1 09/04/13 10:25 13:25 3 2 3 E 2 3 2 0 2 S)
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Start End Wind Wwind Cloud | Cloud

VP | Date Time Time Hour | Visibility | speed | direction | Rain | cover | height | Frost | Snow | Observer
1 12/04/13 05:17 08:17 1 2 0 - 0 8 2 0 2 GN
1 12/04/13 05:17 08:17 2 2 0 - 0 5 2 0 2 GN
1 12/04/13 05:17 08:17 3 2 0 - 0 4 2 0 2 GN
1 23/04/13 18:45 21:45 1 2 6 WSW 2 4 2 0 0 S)
1 23/04/13 18:45 21:45 2 2 6 SW 0 3 2 0 0 SJ
1 23/04/13 18:45 21:45 3 1 5 SW 0 4 2 0 0 SJ
1 25/04/13 11:00 14:00 1 2 4 SW 2 7 2 0 0 SJ
1 25/04/13 11:00 14:00 2 2 5 SW 3 7 2 0 0 N
1 25/04/13 11:00 14:00 3 2 5 SW 2 5 2 0 0 S)
1 02/05/13 08:20 11:20 1 2 1 NE 0 7 2 0 0 SJ
1 02/05/13 08:20 11:20 2 2 2 NNE 0 8 2 0 0 SJ
1 02/05/13 08:20 11:20 3 2 2 E 1 8 2 0 0 S)
1 03/05/13 04:21 07:21 1 1 4 NW 0 8 2 0 1 EF
1 03/05/13 04:21 07:21 2 2 3 NW 0 6 2 0 1 EF
1 03/05/13 04:21 07:21 3 2 3 WNW 0 3 2 0 1 EF
1 24/06/13 18:18 21:18 1 2 4 w 0 8 2 0 0 EF
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Start End Wind Wwind Cloud | Cloud

VP | Date Time Time Hour | Visibility | speed | direction | Rain | cover | height | Frost | Snow | Observer
1 24/06/13 18:18 21:18 2 2 4 NW 0 8 2 0 0 EF
1 24/06/13 18:18 21:18 3 2 5 WNW 0 8 2 0 0 EF
1 25/06/13 11:07 14:07 1 2 2 WSW 0 8 2 0 0 EF
1 25/06/13 11:07 14:07 2 2 3 SW 0 8 2 0 0 EF
1 25/06/13 11:07 14:07 3 2 5 SW 0 8 2 0 0 EF
1 28/07/13 18:25 21:25 1 2 1 NW 2 8 1 0 0 EF
1 28/07/13 18:25 21:25 2 1 0 - 2 8 2 0 0 EF
1 28/07/13 18:25 21:25 3 1 0 - 3 8 1 0 0 EF
1 31/07/13 15:05 18:05 1 2 2 NNW 0 7 2 0 0 S)
1 31/07/13 15:05 18:05 2 2 2 N 2 8 2 0 0 SJ
1 31/07/13 15:05 18:05 3 2 3 NNE 0 7 1 0 0 N
1 05/08/13 17:10 20:10 1 2 0 - 2 8 2 0 0 GN
1 05/08/13 17:10 20:10 2 2 0 - 2 5 2 0 0 GN
1 05/08/13 17:10 20:10 3 2 3 NE 0 5 2 0 0 GN
1 06/08/13 16:50 19:50 1 2 3 WSW 0 8 2 0 0 EF
1 06/08/13 16:50 19:50 2 2 3 WSW 0 8 2 0 0 EF
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Start End Wind Wwind Cloud | Cloud
VP | Date Time Time Hour | Visibility | speed | direction | Rain | cover | height | Frost | Snow | Observer
1 06/08/13 16:50 19:50 3 2 2 SW 0 8 2 0 0 EF

Visibility; 0 = <1km; 1 = 1-2km; 2 = 22km

Wind direction: according to 16-point compass

Wind strength: according to the Beaufort scale

Cloud cover: in eighths of sky
Cloud height: 0 = <150m; 1 = 150-500m; 2 = >500m

Rain: 0 = None; 1 = Drizzle/Mist; 2 = Light showers; 3 = Heavy showers; 4 = Heavy rain

Frost: 0 = None; 1 = Ground; 2 = All day

Snow: 0 = None; 1 = Onsite; 2 = On high ground only

Observer: CC = Chris Cathrine; EF = Eamonn Flood; GK = Gus Keys; GN = Glenn Norris; SJ = Steven Johnston

Table A6.3. Flight Activity Survey visit details for Vantage Point 2.

Start End Wind | Wind Cloud | Cloud
VP | Date Time Time Hour | Visibility | speed | direction | Rain | cover | height | Frost | Snow | Observer
2 13/09/12 12:20 15:20 1 0 4 WSW 2 8 1 0 0 GK
2 13/09/12 12:20 15:20 2 0 5 SW 2 8 1 0 0 GK
2 13/09/12 12:20 15:20 3 0 5 SW 2 8 1 0 0 GK
2 15/09/12 17:35 20:35 1 2 3 W 0 5 2 0 0 GK
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Start End Wind Wwind Cloud | Cloud

VP | Date Time Time Hour | Visibility | speed | direction | Rain | cover | height | Frost | Snow | Observer
2 15/09/12 17:35 20:35 2 2 2 WSW 0 7 2 0 0 GK
2 15/09/12 17:35 20:35 3 1 1 W 0 8 2 0 0 GK
2 15/10/12 16:10 19:10 1 2 1 N 0 3 1 0 0 N
2 15/10/12 16:10 19:10 2 2 1 NNW 0 2 1 0 0 S)
2 15/10/12 16:10 19:10 3 2 1 N 0 4 1 0 0 SJ
2 18/10/12 10:20 13:20 1 2 4 NNW 2 8 1 0 0 SJ
2 18/10/12 10:20 13:20 2 1 5 N 4 8 0 0 0 SJ
2 18/10/12 10:20 13:20 3 1 5 N 4 8 0 0 0 N
2 22/11/12 08:50 11:50 1 2 6 SSE 2 8 1 0 0 EF
2 22/11/12 08:50 11:50 2 2 6 SSE 0 8 1 0 0 EF
2 22/11/12 08:50 11:50 3 2 6 S 0 8 1 0 0 EF
2 23/11/12 07:24 10:24 1 1 4 SSW 3 7 1 0 0 EF
2 23/11/12 07:24 10:24 2 1 3 SSW 3 6 1 0 2 EF
2 23/11/12 07:24 10:24 3 2 3 SSW 3 5 1 0 2 EF
2 13/12/12 13:27 16:27 1 2 1 E 0 2 1 2 1 cC
2 13/12/12 13:27 16:27 2 2 3 ESE 0 3 1 2 1 cc
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Start End Wind Wwind Cloud | Cloud
VP | Date Time Time Hour | Visibility | speed | direction | Rain | cover | height | Frost | Snow | Observer
2 13/12/12 13:27 16:27 3 2 3 ENE 0 4 1 2 1 cC
2 15/12/12 09:27 12:27 1 2 1 ESE 0 0 2 1 cC
2 15/12/12 09:27 12:27 2 2 1 ENE 0 1 1 2 1 cc
2 15/12/12 09:27 12:27 3 2 1 NE 0 0 2 1 cC
2 10/01/13 12:23 15:23 1 2 3 ENE 2 6 2 0 0 EF
2 10/01/13 12:23 15:23 2 2 4 ENE 2 5 2 0 0 EF
2 10/01/13 12:23 15:23 3 2 3 ENE 2 7 2 0 0 EF
2 11/01/13 08:17 11:17 1 2 2 SSW 2 8 2 0 0 EF
2 11/01/13 08:17 11:17 2 2 3 SSW 2 6 2 0 0 EF
2 11/01/13 08:17 11:17 3 2 3 SSW 2 6 2 0 0 EF
2 11/02/13 13:57 16:57 1 2 4 SE 0 8 2 0 1 EF
2 11/02/13 13:57 16:57 2 2 5 SE 0 6 2 0 1 EF
2 11/02/13 13:57 16:57 3 2 5 SE 0 5 2 0 1 EF
2 18/02/13 08:10 11:10 1 2 2 NNW 0 1 2 1 2 EF
2 18/02/13 08:10 11:10 2 2 2 N 0 0 0 2 EF
2 18/02/13 08:10 11:10 3 2 1 N 0 0 0 2 EF
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Start End Wind Wwind Cloud | Cloud

VP | Date Time Time Hour | Visibility | speed | direction | Rain | cover | height | Frost | Snow | Observer
2 19/03/13 09:50 12:50 1 2 4 NE 0 4 2 0 1 SJ
2 19/03/13 09:50 12:50 2 2 6 ENE 3 6 2 0 1 SJ
2 19/03/13 09:50 12:50 3 2 6 ENE 3 7 2 0 2 N
2 20/03/13 14:03 17:03 1 2 6 SSE 0 5 2 0 1 EF
2 20/03/13 14:03 17:03 2 2 6 SSE 0 7 2 0 1 EF
2 20/03/13 14:03 17:03 3 2 5 SSE 0 7 2 0 1 EF
2 08/04/13 18:11 21:11 1 2 4 ESE 0 7 2 0 1 SJ
2 08/04/13 18:11 21:11 2 2 3 ESE 0 7 2 0 1 N
2 08/04/13 18:11 21:11 3 1 4 E 0 8 1 0 1 S)
2 10/04/13 11:14 14:14 1 2 3 SE 0 5 2 0 2 GN
2 10/04/13 11:14 14:14 2 1 4 SE 0 7 2 0 2 GN
2 10/04/13 11:14 14:14 3 1 4 SE 0 6 2 0 2 GN
2 26/04/13 04:40 07:40 1 1 2 SW 0 8 1 0 1 S)
2 26/04/13 04:40 07:40 2 1 1 SW 0 7 1 0 1 SJ
2 26/04/13 04:40 07:40 3 1 1 SW 0 7 1 0 1 S)
2 26/04/13 08:40 11:40 1 2 2 NNW 0 5 2 0 1 S)
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Start End Wind Wwind Cloud | Cloud
VP | Date Time Time Hour | Visibility | speed | direction | Rain | cover | height | Frost | Snow | Observer
2 26/04/13 08:40 11:40 2 2 3 NNW 2 6 2 0 1 SJ
2 26/04/13 08:40 11:40 3 2 4 N 3 6 2 0 1 SJ
2 29/04/13 18:58 21:58 1 2 6 NNW 3 8 2 0 0 EF
2 29/04/13 18:58 21:58 2 2 6 NNW 3 7 2 0 0 EF
2 29/04/13 18:58 21:58 3 1 4 NNW 3 5 2 0 0 EF
2 01/05/13 09:40 12:40 1 2 5 WNW 3 6 1 0 0 SJ
2 01/05/13 09:40 12:40 2 2 5 W 2 4 2 0 1 SJ
2 01/05/13 09:40 12:40 3 2 6 WNW 2 3 2 0 0 N
2 27/06/13 09:53 12:53 1 2 2 SSW 0 8 2 0 0 EF
2 27/06/13 09:53 12:53 2 2 0 2 8 2 0 0 EF
2 27/06/13 09:53 12:53 3 2 1 SSW 0 8 2 0 0 EF
2 28/06/13 09:30 12:30 1 2 3 SSW 1 8 1 0 0 EF
2 28/06/13 09:30 12:30 2 2 5 SW 2 8 2 0 0 EF
2 28/06/13 09:30 12:30 3 1 5 SW 3 8 1 0 0 EF
2 29/07/13 18:30 21:30 1 2 2 N 2 7 1 0 0 S)
2 29/07/13 18:30 21:30 2 2 0 4 8 2 0 0 S)
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Start End Wind Wwind Cloud | Cloud
VP | Date Time Time Hour | Visibility | speed | direction | Rain | cover | height | Frost | Snow | Observer
2 29/07/13 18:30 21:30 3 2 0 4 8 2 0 0 SJ
2 31/07/13 15:29 18:29 1 2 1 WNW 0 8 2 0 0 EF
2 31/07/13 15:29 18:29 2 2 3 NNW 0 8 2 0 0 EF
2 31/07/13 15:29 18:29 3 2 5 NNW 0 7 2 0 0 EF
2 06/08/13 16:38 19:38 1 2 3 SW 0 8 2 0 0 GN
2 06/08/13 16:38 19:38 2 2 3 SW 0 8 2 0 0 GN
2 06/08/13 16:38 19:38 3 2 1 - 0 7 2 0 0 GN
2 08/08/13 10:03 13:03 1 2 3 S 0 8 2 0 0 EF
2 08/08/13 10:03 13:03 2 2 4 S 0 5 2 0 0 EF
2 08/08/13 10:03 13:03 3 2 3 S 0 6 2 0 0 EF
Visibility; 0 = <1km; 1 = 1-2km; 2 = 22km

Wind direction: according to 16-point compass

Wind strength: according to the Beaufort scale

Cloud cover: in eighths of sky
Cloud height: 0 = <150m; 1 = 150-500m; 2 = >500m

Rain: 0 = None; 1 = Drizzle/Mist; 2 = Light showers; 3 = Heavy showers; 4 = Heavy rain

Frost: 0 = None; 1 = Ground; 2 = All day

Snow: 0 = None; 1 = Onsite; 2 = On high ground only

Ornithology

Creag Riabhach Wind Farm



TECHNICAL APPENDIX 6.1
Ornithology

Observer: CC = Chris Cathrine; EF = Eamonn Flood; GK = Gus Keys; GN = Glenn Norris; SJ = Steven Johnston

Table A6.4. Flight Activity Survey visit details for Vantage Point 3.

Start End Wind Wwind Cloud | Cloud

VP | Date Time Time Hour | Visibility | speed | direction | Rain | cover | height | Frost | Snow | Observer
3 14/09/12 13:40 16:40 1 2 4 WNW 2 7 1 0 0 GK
3 14/09/12 13:40 16:40 2 2 4 WNW 2 7 1 0 0 GK
3 14/09/12 13:40 16:40 3 2 3 WNW 0 7 1 0 0 GK
3 14/09/12 17:40 20:40 1 2 3 W 0 7 1 0 0 GK
3 14/09/12 17:40 20:40 2 2 4 W 0 8 1 0 0 GK
3 14/09/12 17:40 20:40 3 1 4 w 2 8 1 0 0 GK
3 18/10/12 14:20 17:20 1 0 5 NW 4 8 1 0 0 S)
3 18/10/12 14:20 17:20 2 0 4 NW 2 8 1 0 0 SJ
3 18/10/12 14:20 17:20 3 0 4 NW 2 8 1 0 0 SJ
3 19/10/12 07:05 10:05 1 2 2 NW 0 1 2 1 0 S)
3 19/10/12 07:05 10:05 2 2 1 NW 0 0 1 0 S)
3 19/10/12 07:05 10:05 3 2 0 0 0 0 0 S)
3 21/11/12 13:48 16:48 1 2 4 ESE 0 1 2 0 0 SJ
3 21/11/12 13:48 16:48 2 2 5 SE 0 0 0 S)

Creag Riabhach Wind Farm
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Start End Wind Wwind Cloud | Cloud
VP | Date Time Time Hour | Visibility | speed | direction | Rain | cover | height | Frost | Snow | Observer
3 21/11/12 13:48 16:48 3 2 4 SE 0 0 0 SJ
3 22/11/12 12:50 15:50 1 2 2 S 0 8 2 0 0 EF
3 22/11/12 12:50 15:50 2 2 5 SSwW 0 7 2 0 0 EF
3 22/11/12 12:50 15:50 3 2 4 SSW 0 8 2 0 0 EF
3 11/12/12 09:27 12:27 1 2 0 0 4 2 2 1 cC
3 11/12/12 09:27 12:27 2 2 0 0 7 2 2 1 cC
3 11/12/12 09:27 12:27 3 2 0 0 6 2 2 1 cC
3 11/12/12 13:27 16:27 1 2 0 0 3 2 2 1 cc
3 11/12/12 13:27 16:27 2 2 0 0 5 2 2 1 cc
3 11/12/12 13:27 16:27 3 2 0 0 6 2 2 1 cc
3 07/01/13 13:04 16:04 1 1 1 SW 1 8 0 0 0 EF
3 07/01/13 13:04 16:04 2 0 2 SW 1 8 0 0 0 EF
3 07/01/13 13:04 16:04 3 0 1 SW 1 8 0 0 0 EF
3 10/01/13 08:32 11:32 1 2 3 NE 0 6 1 0 0 EF
3 10/01/13 08:32 11:32 2 2 4 ENE 0 6 2 0 0 EF
3 10/01/13 08:32 11:32 3 2 4 ENE 2 6 1 0 0 EF

Ornithology
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Start End Wind Wwind Cloud | Cloud

VP | Date Time Time Hour | Visibility | speed | direction | Rain | cover | height | Frost | Snow | Observer
3 14/02/13 08:45 11:45 1 2 2 S 0 7 2 0 1 EF
3 14/02/13 08:45 11:45 2 2 4 S 2 8 2 0 1 EF
3 14/02/13 08:45 11:45 3 2 3 S 3 7 2 0 1 EF
3 14/02/13 12:45 15:45 1 2 3 SSW 3 8 2 0 1 EF
3 14/02/13 12:45 15:45 2 2 4 SSW 3 8 1 0 1 EF
3 14/02/13 12:45 15:45 3 2 4 SSW 4 8 1 0 1 EF
3 19/03/13 13:20 16:20 1 2 3 NE 0 6 2 0 2 SJ
3 19/03/13 13:20 16:20 2 2 3 E 0 4 2 0 2 N
3 19/03/13 13:20 16:20 3 2 3 E 0 1 2 0 2 S)
3 20/03/13 10:30 13:30 1 2 4 SE 0 7 2 0 1 EF
3 20/03/13 10:30 13:30 2 2 6 SE 0 6 2 0 1 EF
3 20/03/13 10:30 13:30 3 2 5 SE 0 5 2 0 1 EF
3 09/04/13 10:25 13:25 1 0 3 E 0 7 2 1 2 GN
3 09/04/13 10:25 13:25 2 1 3 E 0 6 2 0 2 GN
3 09/04/13 10:25 13:25 3 2 3 E 0 6 2 0 2 GN
3 12/04/13 05:17 08:17 1 1 0 - 0 2 2 0 2 S)

Ornithology
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Start End Wind Wwind Cloud | Cloud
VP | Date Time Time Hour | Visibility | speed | direction | Rain | cover | height | Frost | Snow | Observer
3 12/04/13 05:17 08:17 2 2 0 - 0 3 2 0 2 SJ
3 12/04/13 05:17 08:17 3 2 0 - 0 4 2 0 2 SJ
3 24/04/13 14:47 17:47 1 2 4 WSW 0 6 2 0 0 N
3 24/04/13 14:47 17:47 2 2 4 WSW 0 5 2 0 0 S)
3 24/04/13 14:47 17:47 3 2 3 WSW 0 4 2 0 0 SJ
3 24/04/13 18:47 21:47 1 2 3 W 3 7 2 0 0 SJ
3 24/04/13 18:47 21:47 2 2 2 W 3 6 2 0 0 SJ
3 24/04/13 18:47 21:47 3 1 1 w 2 7 2 0 0 N
3 02/05/13 08:11 11:11 1 2 2 SSW 0 8 2 0 0 EF
3 02/05/13 08:11 11:11 2 2 2 S 0 8 2 0 0 EF
3 02/05/13 08:11 11:11 3 2 3 S 2 8 2 0 0 EF
3 09/05/13 04:07 07:07 1 1 1 SSE 0 4 1 0 0 S)
3 09/05/13 04:07 07:07 2 1 1 S 1 2 0 0 0 S)
3 09/05/13 04:07 07:07 3 1 1 SSwW 0 3 1 0 0 N
3 26/06/13 10:16 13:16 1 2 3 WSW 0 8 2 0 0 EF
3 26/06/13 10:16 13:16 2 2 3 WSW 0 7 2 0 0 EF

Ornithology
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Start End Wind Wwind Cloud | Cloud
VP | Date Time Time Hour | Visibility | speed | direction | Rain | cover | height | Frost | Snow | Observer
3 26/06/13 10:16 13:16 3 2 4 WSW 0 8 2 0 0 EF
3 26/06/13 14:16 17:16 1 2 3 WNW 0 8 2 0 0 EF
3 26/06/13 14:16 17:16 2 2 4 WNW 0 7 2 0 0 EF
3 26/06/13 14:16 17:16 3 2 4 WNW 0 5 2 0 0 EF
3 21/07/13 08:10 11:10 1 2 4 WSW 0 1 2 0 0 EF
3 21/07/13 08:10 11:10 2 2 5 WSW 0 2 2 0 0 EF
3 21/07/13 08:10 11:10 3 2 5 WSW 0 7 2 0 0 EF
3 31/07/13 12:10 15:10 1 2 3 WNW 0 7 2 0 0 EF
3 31/07/13 12:10 15:10 2 2 2 WNW 0 4 2 0 0 EF
3 31/07/13 12:10 15:10 3 2 1 WNW 0 7 2 0 0 EF
3 06/08/13 04:42 07:42 1 1 3 SW 2 8 1 0 0 EF
3 06/08/13 04:42 07:42 2 2 2 SW 0 5 2 0 0 EF
3 06/08/13 04:42 07:42 3 2 3 WSW 0 7 2 0 0 EF
3 07/08/13 11:21 14:21 1 2 2 NNE 1 8 1 0 0 GN
3 07/08/13 11:21 14:21 2 2 3 NNE 0 4 2 0 0 GN
3 07/08/13 11:21 14:21 3 2 2 NNE 0 4 2 0 0 GN
Visibility; 0 = <1km; 1 = 1-2km; 2 = 22km

Ornithology
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Ornithology

Wind direction: according to 16-point compass

Wind strength: according to the Beaufort scale

Cloud cover: in eighths of sky

Cloud height: 0 = <150m; 1 = 150-500m; 2 = >500m

Rain: 0 = None; 1 = Drizzle/Mist; 2 = Light showers; 3 = Heavy showers; 4 = Heavy rain

Frost: 0 = None; 1 = Ground; 2 = All day

Snow: 0 = None; 1 = Onsite; 2 = On high ground only

Observer: CC = Chris Cathrine; EF = Eamonn Flood; GK = Gus Keys; GN = Glenn Norris; SJ = Steven Johnston

Creag Riabhach Wind Farm
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Table A6.5. Flight Activity Survey visit details for Vantage Point 4.

Start End Wind Wwind Cloud | Cloud

VP | Date Time Time Hour | Visibility | speed | direction | Rain | cover | height | Frost | Snow | Observer
4 12/09/12 13:45 16:45 1 2 4 NW 2 4 2 0 0 GK
4 12/09/12 13:45 16:45 2 2 4 NW 0 5 2 0 0 GK
4 12/09/12 13:45 16:45 3 2 3 NW 0 5 2 0 0 GK
4 12/09/12 17:45 20:45 1 2 3 NW 0 5 2 0 0 GK
4 12/09/12 17:45 20:45 2 2 3 NW 0 6 2 0 0 GK
4 12/09/12 17:45 20:45 3 1 3 NW 0 7 2 0 0 GK
4 16/10/12 16:10 19:10 1 2 1 NW 0 6 1 0 2 N
4 16/10/12 16:10 19:10 2 2 1 NW 0 5 1 0 2 S)
4 16/10/12 16:10 19:10 3 2 0 0 4 1 0 2 SJ
4 17/10/12 11:00 14:00 1 2 2 E 0 7 1 0 2 SJ
4 17/10/12 11:00 14:00 2 2 1 NE 0 7 1 0 2 SJ
4 17/10/12 11:00 14:00 3 2 2 NE 0 8 1 0 2 S)
4 21/11/12 13:48 16:48 1 2 6 SSE 0 0 0 0 EF
4 21/11/12 13:48 16:48 2 2 7 SSE 0 0 0 0 EF
4 21/11/12 13:48 16:48 3 2 7 SSE 0 0 0 0 EF

Ornithology
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Start End Wind Wwind Cloud | Cloud
VP | Date Time Time Hour | Visibility | speed | direction | Rain | cover | height | Frost | Snow | Observer
4 22/11/12 12:50 15:50 1 2 5 SSW 0 8 1 0 0 SJ
4 22/11/12 12:50 15:50 2 2 6 SSW 0 7 1 0 0 SJ
4 22/11/12 12:50 15:50 3 2 5 SSwW 0 4 1 0 0 N
4 12/12/12 07:57 10:57 1 2 1 N 3 8 0 2 1 cC
4 12/12/12 07:57 10:57 2 2 2 NW 2 7 1 2 1 cC
4 12/12/12 07:57 10:57 3 2 3 WNW 3 8 1 2 1 cC
4 12/12/12 11:57 14:57 1 2 2 W 3 6 1 2 1 cC
4 12/12/12 11:57 14:57 2 2 1 WNW 3 8 1 2 1 cc
4 12/12/12 11:57 14:57 3 2 1 WNW 4 7 1 2 1 cc
4 09/01/13 08:10 11:10 1 2 7 WSW 2 2 1 0 0 EF
4 09/01/13 08:10 11:10 2 2 6 WSW 2 4 2 0 0 EF
4 09/01/13 08:10 11:10 3 2 7 w 3 6 1 0 0 EF
4 09/01/13 12:10 15:10 1 2 7 WSW 3 6 2 0 0 EF
4 09/01/13 12:10 15:10 2 2 7 WSW 3 7 2 0 0 EF
4 09/01/13 12:10 15:10 3 2 7 WSW 3 8 2 0 0 EF
4 12/02/13 08:45 11:45 1 2 6 SE 0 6 2 1 1 EF

Ornithology
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Start End Wind Wwind Cloud | Cloud

VP | Date Time Time Hour | Visibility | speed | direction | Rain | cover | height | Frost | Snow | Observer
4 12/02/13 08:45 11:45 2 2 5 SE 0 5 2 1 1 EF
4 12/02/13 08:45 11:45 3 2 4 SE 0 6 2 1 1 EF
4 12/02/13 12:45 15:45 1 2 5 SE 0 4 2 0 1 EF
4 12/02/13 12:45 15:45 2 2 5 SSE 0 2 2 0 1 EF
4 12/02/13 12:45 15:45 3 2 5 SE 0 1 2 0 1 EF
4 20/03/13 14:05 17:05 1 2 6 E 2 5 2 0 2 SJ
4 20/03/13 14:05 17:05 2 2 6 E 2 6 2 0 2 SJ
4 20/03/13 14:05 17:05 3 2 5 E 2 7 2 0 2 N
4 21/03/13 05:17 08:17 1 2 5 SE 0 1 2 2 1 EF
4 21/03/13 05:17 08:17 2 2 4 E 0 2 2 2 1 EF
4 21/03/13 05:17 08:17 3 2 3 E 0 3 2 2 1 EF
4 08/04/13 18:11 21:11 1 2 6 E 0 7 2 0 2 GN
4 08/04/13 18:11 21:11 2 1 5 E 0 7 2 0 2 GN
4 08/04/13 18:11 21:11 3 0 5 E 0 8 1 0 1 GN
4 10/04/13 11:30 14:30 1 2 5 SSE 3 6 2 0 2 S)
4 10/04/13 11:30 14:30 2 2 4 SSE 3 6 2 0 2 S)

Ornithology
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Start End Wind Wwind Cloud | Cloud
VP | Date Time Time Hour | Visibility | speed | direction | Rain | cover | height | Frost | Snow | Observer
4 10/04/13 11:30 14:30 3 2 4 SSE 2 7 2 0 2 SJ
4 25/04/13 14:25 17:25 1 2 6 WSW 2 6 2 0 0 SJ
4 25/04/13 14:25 17:25 2 2 6 WSW 3 6 2 0 0 N
4 25/04/13 14:25 17:25 3 2 6 WSW 3 6 1 0 0 S)
4 27/04/13 04:37 07:37 1 1 3 WNW 0 2 2 1 0 SJ
4 27/04/13 04:37 07:37 2 2 3 WNW 2 4 2 1 0 SJ
4 27/04/13 04:37 07:37 3 1 3 NW 2 7 1 1 0 SJ
4 29/04/13 18:58 21:58 1 1 4 NW 3 8 1 0 0 N
4 29/04/13 18:58 21:58 2 2 3 NW 2 7 1 0 0 S)
4 29/04/13 18:58 21:58 3 1 3 NW 0 4 2 0 0 SJ
4 01/05/13 09:45 12:45 1 2 6 W 3 4 2 0 1 EF
4 01/05/13 09:45 12:45 2 2 7 w 3 3 2 0 1 EF
4 01/05/13 09:45 12:45 3 2 7 w 2 3 2 0 0 EF
4 25/06/13 03:45 06:45 1 2 2 WSW 2 6 2 0 0 EF
4 25/06/13 03:45 06:45 2 2 3 WSW 2 5 2 0 0 EF
4 25/06/13 03:45 06:45 3 1 3 SSW 3 7 1 0 0 EF

Ornithology
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Start End Wind Wwind Cloud | Cloud
VP | Date Time Time Hour | Visibility | speed | direction | Rain | cover | height | Frost | Snow | Observer
4 25/06/13 07:55 10:55 1 2 5 SW 0 5 2 0 0 EF
4 25/06/13 07:55 10:55 2 2 5 SW 0 6 2 0 0 EF
4 25/06/13 07:55 10:55 3 2 4 w 0 8 2 0 0 EF
4 30/07/13 14:20 17:20 1 2 4 WSW 0 1 2 0 0 S)
4 30/07/13 14:20 17:20 2 2 5 WSW 0 1 2 0 0 SJ
4 30/07/13 14:20 17:20 3 2 5 WSW 0 5 2 0 0 SJ
4 31/07/13 08:20 11:20 1 2 5 WSW 0 1 2 0 0 SJ
4 31/07/13 08:20 11:20 2 2 5 WSW 0 4 2 0 0 N
4 31/07/13 08:20 11:20 3 2 4 w 0 7 2 0 0 S)
4 05/08/13 17:01 20:01 1 2 1 NE 2 7 2 0 0 EF
4 05/08/13 17:01 20:01 2 2 5 W 0 3 2 0 0 EF
4 05/08/13 17:01 20:01 3 2 5 w 0 6 2 0 0 EF
4 08/08/13 09:58 12:58 1 2 5 SE 0 8 2 0 0 GN
4 08/08/13 09:58 12:58 2 2 4 SE 0 7 2 0 0 GN
4 08/08/13 09:58 12:58 3 2 3 SE 0 5 2 0 0 GN
Visibility; 0 = <1km; 1 = 1-2km; 2 = 22km

Wind direction: according to 16-point compass

Ornithology
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Wind strength: according to the Beaufort scale

Cloud cover: in eighths of sky
Cloud height: 0 = <150m; 1 = 150-500m; 2 = >500m

Rain: 0 = None; 1 = Drizzle/Mist; 2 = Light showers; 3 = Heavy showers; 4 = Heavy rain

Frost: 0 = None; 1 = Ground; 2 = All day

Snow: 0 = None; 1 = Onsite; 2 = On high ground only
Observer: CC = Chris Cathrine; EF = Eamonn Flood; GK = Gus Keys; GN = Glenn Norris; SJ = Steven Johnston

Table A6.6. Flight Activity Survey visit details for Vantage Point 5.

Start End Wind | Wind Cloud | Cloud
VP | Date Time Time Hour | Visibility | speed | direction | Rain | cover | height | Frost | Snow | Observer
5 11/03/13 16:11 19:11 1 2 2 NNW 0 3 2 2 2 cC
5 11/03/13 16:11 19:11 2 2 4 NNW 0 2 2 2 2 cc
5 11/03/13 16:11 19:11 3 2 1 NNW 0 4 2 2 2 cc
5 15/03/13 06:05 09:05 1 2 5 SE 0 7 1 1 1 cc
5 15/03/13 06:05 09:05 2 2 6 SE 0 7 2 1 1 cc
5 15/03/13 06:05 09:05 3 2 7 SE 0 7 2 0 1 cc
5 19/03/13 13:13 16:13 1 2 5 E 0 5 2 1 1 EF
5 19/03/13 13:13 16:13 2 2 3 E 0 6 2 1 1 EF
5 19/03/13 13:13 16:13 3 2 4 E 0 3 2 1 1 EF

Ornithology
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Start End Wind Wwind Cloud | Cloud

VP | Date Time Time Hour | Visibility | speed | direction | Rain | cover | height | Frost | Snow | Observer
5 20/03/13 10:40 13:40 1 2 5 ESE 2 7 2 0 2 SJ
5 20/03/13 10:40 13:40 2 2 6 ESE 2 6 2 0 2 SJ
5 20/03/13 10:40 13:40 3 2 6 ESE 2 5 2 0 2 N
5 11/04/13 09:52 12:52 1 2 5 E 0 1 2 0 2 GN
5 11/04/13 09:52 12:52 2 2 5 E 0 3 2 0 2 GN
5 11/04/13 09:52 12:52 3 2 5 E 0 4 2 0 2 GN
5 11/04/13 13:52 16:52 1 2 5 E 0 6 2 0 2 GN
5 11/04/13 13:52 16:52 2 2 5 E 0 7 2 0 2 GN
5 11/04/13 13:52 16:52 3 2 5 E 0 7 2 0 2 GN
5 30/04/13 10:15 13:15 1 2 4 SSW 0 4 2 0 2 SJ
5 30/04/13 10:15 13:15 2 2 4 SW 0 7 2 0 2 SJ
5 30/04/13 10:15 13:15 3 2 4 SW 2 7 1 0 2 S)
5 30/04/13 14:15 17:15 1 2 5 SW 2 6 2 0 2 S)
5 30/04/13 14:15 17:15 2 2 6 SW 2 7 2 0 2 SJ
5 30/04/13 14:15 17:15 3 2 5 SW 0 8 2 0 2 S)
5 23/05/13 10:15 13:15 1 2 7 NW 3 8 2 0 2 EF

Ornithology
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Start End Wind Wwind Cloud | Cloud
VP | Date Time Time Hour | Visibility | speed | direction | Rain | cover | height | Frost | Snow | Observer
5 23/05/13 10:15 13:15 2 2 8 NW 3 6 2 0 2 EF
5 23/05/13 10:15 13:15 3 2 7 NNW 3 6 2 0 2 EF
5 23/05/13 14:15 17:15 1 2 7 NW 3 6 2 0 2 EF
5 23/05/13 14:15 17:15 2 2 6 NNW 3 8 2 0 1 EF
5 23/05/13 14:15 17:15 3 2 6 NW 3 8 2 0 2 EF
5 25/06/13 14:42 17:42 1 2 2 SW 0 7 2 0 0 EF
5 25/06/13 14:42 17:42 2 2 3 SW 2 8 2 0 0 EF
5 25/06/13 14:42 17:42 3 2 3 SW 2 7 2 0 0 EF
5 27/06/13 13:25 16:25 1 2 2 SW 0 7 2 0 0 EF
5 27/06/13 13:25 16:25 2 2 2 SW 0 7 2 0 0 EF
5 27/06/13 13:25 16:25 3 2 2 SW 0 8 2 0 0 EF
5 30/07/13 11:00 14:00 1 2 4 WSW 0 5 1 0 0 S)
5 30/07/13 11:00 14:00 2 2 4 WSW 0 4 1 0 0 S)
5 30/07/13 11:00 14:00 3 2 5 WSW 0 2 2 0 0 N
5 31/07/13 11:44 14:44 1 2 3 WSW 0 7 1 0 0 S)
5 31/07/13 11:44 14:44 2 2 3 W 0 6 2 0 0 S)

Ornithology
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Start End Wind Wwind Cloud | Cloud

VP | Date Time Time Hour | Visibility | speed | direction | Rain | cover | height | Frost | Snow | Observer
5 31/07/13 11:44 14:44 3 2 1 WSW 0 6 2 0 0 SJ

5 06/08/13 04:37 07:37 1 1 3 SSW 1 8 1 0 0 GN

5 06/08/13 04:37 07:37 2 2 3 SSwW 0 7 2 0 0 GN

5 06/08/13 04:37 07:37 3 2 4 SSW 0 4 2 0 0 GN

5 07/08/13 11:16 14:16 1 2 3 NNE 2 8 1 0 0 EF

5 07/08/13 11:16 14:16 2 2 3 NNE 0 6 2 0 0 EF

5 07/08/13 11:16 14:16 3 2 3 NNE 0 7 2 0 0 EF

Visibility; 0 = <1km; 1 = 1-2km; 2 = 22km

Wind direction: according to 16-point compass

Wind strength: according to the Beaufort scale

Cloud cover: in eighths of sky
Cloud height: 0 = <150m; 1 = 150-500m; 2 = >500m

Rain: 0 = None; 1 = Drizzle/Mist; 2 = Light showers; 3 = Heavy showers; 4 = Heavy rain

Frost: 0 = None; 1 = Ground; 2 = All day

Snow: 0 = None; 1 = Onsite; 2 = On high ground only

Observer: CC = Chris Cathrine; EF = Eamonn Flood; GN = Glenn Norris; SJ = Steven Johnston

Ornithology
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Ornithology
Table A6.7. Winter bird survey visit details
® 3 g
?)‘ E E :’.J- é -E o c
@ 2z 5| 3| 8| ElEE| 5| 2|29 B3
> ol d & | S = | S5 | @ O|lCc| I| w
1 04/12/12 SJ 14.20 - 0 7 2
NNW | O 8 0
EF 14.12 N 0 6 1
NW 0 7 1
05/12/12 SJ 09.15 NNE 0 3 2
- 0 1 2
NNW | O 0 -
- 0 0 -
NW 0 0 -
NW 0 0 -
EF 09.00 NNE 0 3 2
NNE 0 3 2
NNW | O 2 2
NNW | O 2 2
NNW | O 1 2
NNW | O 0 -
NNW | O 1 2
06/12/12 SJ 09.15 SSW | 2 8 1
SSW |0 8 1
SSW |0 8 1
SSW |0 7 1
SW 0 8 2
- 0 8 2
EF 09.00 S 0 8 0
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Ornithology
o 3 g

?)‘ E E :’.J- é -E T
5 g2 5| 3| 8| E|E8|c| 2|35 8 3
S [l ) & | S =S| =35 | x O|lOc| I| &

S 0 8 0

S 0 5 1

- 0 3 1

E 0 6 1

- 0 6 1

07/12/12 SJ 09.00 SW 3 8 1

SW 2 8 1

EF 09.00 SW 2 8 1

SW 2 8 1

2 29/01/13 SJ 09.00 SSE 0 8 2

S 0 8 2

SSW |0 8 2

S 0 8 2

SSW | 4 8 2

SW 4 8 2

EF 09.00 SW 0 8 2

SW 2 7 2

SSE 0 8 2

SE 2 8 2

SE 4 8 2

SE 4 8 2

31/01/13 SJ 09.25 WNW | 0 2 2

NW 0 2 2

NW 0 3 2

NW 0 4 2
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Ornithology
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NW 0 6 2

EF 09.10 - 0 1 2

- 0 1 2

- 0 1 2

NNE 0 3 2

- 0 7 2

3 19/02/13 SJ 08:45 - 0 0 -

NW 0 0 -

- 0 0 -

NW 0 0 -

ESE 0 0 -

SE 0 0 -

- 0 0 -

EF 08:15 N 0 0 -

N 0 0 -

SE 0 0 -

SE 0 0

SE 0 0 -

SE 0 0 -

SE 0 0 -

20/02/13 SJ 08:45 SE 0 0 -

SSE 0 0 -

ESE 0 0 -

SE 0 0 -

SE 0 0 -
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Ornithology
. v g 2
o E 2 o S 3
) = = s = | -e =
- - = o ° T O @
z 2|5 5| 3| @| £ £2|5| 28|38 ¢ ¢
S ald n | S =S| =35 | O|Cc| | &
15:50 SSE 0 0 -
EF 08:55 SE 0 0 -
SE 0 0 -
SE 0 1 2
SE 0 1 2
SE 0 1 2
15:50 SE 0 1 2

Visibility; 0 = <1km; 1 = 1-2km; 2 = 22km

Wind direction: according to 16-point compass
Wind strength: according to the Beaufort scale
Cloud cover: in eighths of sky

Cloud height: 0 = <150m; 1 = 150-500m; 2 = >500m

Rain: 0 = None; 1 = Drizzle/Mist; 2 = Light showers; 3 = Heavy showers; 4 = Heavy rain
Frost: 0 = None; 1 = Ground; 2 = All day

Snow: 0 = None; 1 = Onsite; 2 = On high ground only

Observer: EF = Eamonn Flood; SJ = Steven Johnston

Table A6.8. Breeding bird survey visit weather details
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o E > L c <)
- - = Q §= T O I
@ 2|5 s| 3| =| £| 2| §| 3|/32| 8| ¢
S ald [ T| S = | 25| @ O| O=c L| &
1 01/04/13 SJ 16:40 ESE [0 |0 - 2
ESE [0 |0 - 2
EF 16:30 E 0 |o - 2
E 0 |o - 2
02/04/13 SJ 07:05 - 0 |o - 2
NNE [0 [1 2 2
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5 g2 5| 3| 8| E|E8|c| 2|35 8 3
S [l ) & | S =S| =35 | O|lOc| I| &

2 06/05/13 SJ 16:35 |1 WSW | 2 8 2

2 SW 2 8 2

3 SW 2 8 2

EF 16:30 |1 SSW | 2 8 2

2 SSW | 2 8 2

07/05/13 SJ 06:15 |1 SSW |0 7 2

2 S 0 7 1

3 S 0 3 2

4 SW 0 1 2

5 SSE 0 3 2

6 SSE 0 2 2

7 SE 0 2 2

8 ESE 0 1 2

9 SE 0 1 2

10 SE 0 4 2

EF 06:20 |1 SE 0 8 1

2 SE 0 7 1

3 SE 0 4 1

4 SE 0 8 0

5 SE 0 2 2

6 SE 0 2 2

7 SE 0 1 2

8 SE 0 1 2

9 SE 0 1 2

08/05/13 SJ 06:17 |1 SE 0 3 2
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SSE 0 4 2

SE 0 3 2

SE 0 2 2

EF 06:15 SSE 0 1 2

SSE 0 1 2

SE 0 1 2

SE 0 1 2

3 03/06/13 SJ 17:23 WSW | 0 7 2

W 0 8 2

W 0 8 2

04/06/13 SJ 09:05 E 0 8 2

ESE 0 8 2

SE 0 8 2

ESE 0 7 2

NE 2 8 1

NNE 2 8 2

NNE 2 8 2

NNE 0 7 2

05/06/13 SJ 06:15 N 0 6 1

NE 0 8 0

NE 0 8 0

NNE | O 8 2

NE 0 8 2

NNE | O 7 2
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NE 0 4 2
06/06/13 SJ 07:50 NNW | O 8 1
NW 1 7 2
NW 0 8 2
NW 0 8 2
NW 0 7 2
NW 0 8 2
NW 0 7 2
WNW | O 6 2
NW 0 6 2
07/06/13 SJ 07:45 NW 0 1 2
N 0 1 2
NE 0 2 2

Visibility; 0 = <1km; 1 = 1-2km; 2 = 22km

Wind direction: according to 16-point compass
Wind strength: according to the Beaufort scale
Cloud cover: in eighths of sky

Cloud height: 0 = <150m; 1 = 150-500m; 2 = >500m

Rain: 0 = None; 1 = Drizzle/Mist; 2 = Light showers; 3 = Heavy showers; 4 = Heavy rain
Frost: 0 = None; 1 = Ground; 2 = All day

Snow: 0 = None; 1 = Onsite; 2 = On high ground only

Observer: EF = Eamonn Flood; SJ = Steven Johnston

Table A6.9. Raptors and owls/Divers survey visit details
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- o § E = E g 'cs.% c -;; -gE 5 =
@ % |5 s| 3| a| £| £E2| 3| &|2g| °f 2
S [l ) & | S = | =35 | O|lOc| I| &

N 0 1 2

N 0 1 2

31/05/13 SJ 09:15 SW 0 8 2

WSW | 0 8 2

SW 3 8 2

EF 09:15 SSW | 3 8 1

SW 2 8 1

SW 2 8 1

2 10/06/13 SJ 18:30 E 0 0 -

E 0 0 -

EF 18:30 SSE 0 0 -

SSE 0 0 -

11/06/13 SJ 09:37 SE 0 5 2

SE 0 6 2

SE 0 6 2

SE 0 6 2

ESE 0 8 2

E 0 8 2

SE 0 8 2

ESE 0 8 2

EF 09:31 ESE 0 1 2

SE 0 4 2

SSE 0 6 2

SSE 0 6 2

SSE 0 7 2
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S [l ) & | S =S| =35 | O|lOc| I| &

SSE 0 7 2

SSE 0 8 2

SSE 2 8 2

12/06/13 SJ 07:50 SE 0 7 2

SE 0 6 2

S 0 8 2

SSE 0 8 2

SSE 0 8 2

EF 07:50 SSE 0 8 2

SSE 0 7 2

SSE 0 8 2

S 0 8 2

S 0 8 2

12/06/13 SJ 14:00 SSW | 2 8 1

SW 2 8 1

EF 13:50 S 3 8 1

S 2 8 1

13/06/13 SJ 08:45 W 2 8 1

SW 4 8 1

SW 2 8 1

SSW |2 8 1

SW 4 8 1

WSW | 2 8 1

SW 0 7 2

SW 0 6 2
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EF 08:36 S 1 8 1

SSW | 2 8 1

SW 2 8 1

SSW | 2 8 1

SSW | 3 8 1

SSW | 2 8 1

SSW |0 8 1

SSW |0 7 1

14/06/13 SJ 08:15 SW 2 7 2

SW 0 5 2

SW 0 4 2

EF 08:20 SW 0 4 2

SW 0 5 2

SW 0 3 2

3 09/07/13 SJ 11:10 WSW | 1 6 1

WSW | 0 5 2

WNW | 0 7 2

WNW | 0 8 2

NW 0 7 2

WNW | 0 7 2

WNW | 0 5 2

NW 0 6 1

EF 11:15 WNW | 0 8 2

NW 0 6 2

NW 0 7 2
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NW 0 6 2

WNW | 0 7 2

NW 0 8 2

NW 0 7 2

NW 0 7 2

10/07/13 SJ 09:30 SSW |0 8 1

0 8 2

SW 0 8 2

W 0 8 2

NE 0 7 2

N 0 7 2

N 0 6 2

NNE 0 4 2

EF 09:30 N 0 8 2

N 0 8 2

N 0 8 2

N 0 8 2

N 0 8 2

N 0 7 2

N 0 7 2

N 0 5 2

11/07/13 SJ 09:45 N 0 6 2

NNE | O 5 2

NNE | O 5 2

NNE | O 4 2
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- o § E = E g 'cs.% c -;; gE 5 =
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NE 0 7 2

N 0 7 2

N 0 7 2

N 0 6 2

EF/GN 09:30 SW 0 0 2

SW 0 0 2

SW 0 0 2

SW 0 1 2

SSW |0 0 2

WSW | 0 1 2

NW 0 3 2

12/07/13 SJ 10:15 NW 0 2 2

NW 0 2 2

EF 10:10 SW 0 1 2

SW 0 1 2

Visibility; 0 = <1km; 1 = 1-2km; 2 = 22km

Wind direction: according to 16-point compass
Wind strength: according to the Beaufort scale
Cloud cover: in eighths of sky

Cloud height: 0 = <150m; 1 = 150-500m; 2 = >500m

Rain: 0 = None; 1 = Drizzle/Mist; 2 = Light showers; 3 = Heavy showers; 4 = Heavy rain
Frost: 0 = None; 1 = Ground; 2 = All day

Snow: 0 = None; 1 = Onsite; 2 = On high ground only

Observer: EF = Eamonn Flood; GN = Glenn Norris; SJ = Steven Johnston

Table A6.10. Raptor and owl survey visit details
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5 g2 5| 3| 8| E|E8|c| 2|35 8 3
S [l ) & | S =S| =35 | ¢ O|lOc| I| &

1 12/03/13 cC 09550 |1 NW 3 5 2

2 NW 3 6 2

3 NW 3 7 2

4 NW 3 6 2

5 NW 2 4 2

6 NW 2 5 2

7 NW 3 4 2

8 NW 4 8 0

9 NW 4 8 1

10 NW 4 8 0

13/03/13 CcC 07:00 |1 NW 0 2 2

2 NW 2 3 2

3 NW 3 6 2

4 NW 2 8 2

5 NW 2 8 1

6 NW 4 8 0

7 NW 0 2 2

8 NW 0 2 2

9 NW 0 1 2

10 NW 4 7 1

14/03/13 CcC 06:45 |1 - 4 8 1

2 - 3 7 1

3 - 2 6 1

4 - 2 7 1

5 SW 2 8 1
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TECHNICAL APPENDIX 6.1

Ornithology
o 3 g
?)‘ E E :’.J- é -E T

5 g2 5| 3| 8| E|E8|c| 2|35 8 3
S [l ) & | S =S| =35 | O|lOc| I| &

6 SW 4 8 1

7 SW 2 6 1

8 SW 2 7 1

9 SW 3 8 1

10 SW 2 7 2

2 01/04/13 GN 17.00 |1 E 0 4 2

2 E 0 3 2

3 E 0 3 2

02/04/13 GN 08:10 |1 SE 0 0 2

2 SE 0 0 2

3 E 0 2 2

4 E 0 3 2

5 E 0 5 2

6 E 0 3 2

7 E 0 2 2

8 E 0 2 2

03/04/13 GN 0825 |1 - 0 8 2

2 - 0 8 2

3 - 0 8 2

4 N 0 8 2

5 N 0 8 2

6 N 0 8 2

7 E 0 8 2

8 E 0 8 2

9 E 0 8 2
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S [l ) & | S = | =35 | O|lOc| I| &

11/04/13 SJ 12:15 NW 0 6 2

WNW | 0 7 2

W 0 7 2

3 30/04/13 EF 10:19 WSW | 3 6 2

WSW | 3 6 2

WSW | 2 6 2

WSW | 3 8 2

WSW | 0 7 2

WSW | 2 7 2

WSW | 0 7 2

15/05/13 SJ 15:50 WNW | 2 6 2

NW 2 7 2

NNW | 3 7 2

GN 15:50 W 2 7 2

W 0 7 2

W 2 8 2

16/05/13 SJ 09:15 S 0 3 2

S 0 4 2

SW 0 5 2

S 0 6 2

SW 2 7 2

SE 2 6 2

SE 0 4 2

GN 09:20 - 0 4 2

SE 0 3 2
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SE 0 6 2

S 0 6 2

S 0 6 2

SE 0 6 2

SW 0 6 2

17/05/13 SJ 07:14 0 8 2

S 0 7 2

S 0 6 2

GN 07:20 NW 0 7 2

NW 0 6 2

NW 0 6 2

4 20/05/13 EF 06:20 SSW |0 8 1

SSW | 2 8 1

21/05/13 EF 09:30 W 0 8 1

WNW | 2 8 1

WNW | 0 7 2

WNW | 0 8 2

NW 2 8 2

NW 0 7 2

NW 0 8 2

NW 0 8 2

22/05/13 EF 09:40 NW 3 8 2

NW 3 8 2

NW 3 7 2

NW 0 4 2
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NW 3 5 2

NW 3 6 2

NW 3 5 2

NW 3 6 2

NW 3 6 2

23/05/13 EF 09:13 NW 3 8 2

13:15 NW 3 5 2

5 09/07/13 GN 15:51 NW 0 5 2

NW 0 7 2

NW 0 8 2

- 0 8 2

10/07/13 GN 09:30 - 0 8 2

N 0 8 2

- 0 8 2

NE 0 8 2

NE 0 5 2

- 0 3 2

- 0 6 2

- 0 3 2

- 0 4 2

12/07/13 GN 10:00 - 0 5 2

SSE 0 8 2

- 0 8 2

Visibility; 0 = <1km; 1 = 1-2km; 2 = 22km

Wind direction: according to 16-point compass

Wind strength: according to the Beaufort scale
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Cloud cover: in eighths of sky

Cloud height: 0 = <150m; 1 = 150-500m; 2 = >500m

Rain: 0 = None; 1 = Drizzle/Mist; 2 = Light showers; 3 = Heavy showers; 4 = Heavy rain
Frost: 0 = None; 1 = Ground; 2 = All day

Snow: 0 = None; 1 = Onsite; 2 = On high ground only

Observer: CC = Chris Cathrine; EF = Eamonn Flood; GN = Glenn Norris; SJ = Steven
Johnston

Table A6.11. Black Grouse survey visit details

= @
(] @ >
S £ > L c <)
— = — o] © T O =
@ 2|3 | 3| a| £E| £2|5| 2|32 ¢ ¢
S ald [ T S =S| 235 | @ Ol O<c Ll &
1 19/03/13 SJ 05:25 |1 1 3 NE 0 |5 2
2 2 3 NE 0 |6 2
3 2 4 NE 0 |6 2
EF 05.15 |1 1 2 NE 0 |3 2
2 2 3 NE 0 |5 2
3 2 4 NE 0 |6 2
20/03/13 SJ 0520 |1 1 2 ENE |2 |8 2
2 2 3 E 3 8 2
3 2 4 ESE |2 |7 2
EF 0525 |1 1 4 ESE [3 |8 2
2 2 4 ESE [3 |8 2
3 2 3 ESE 0 7 2
2 09/04/13 GN 0528 |1 1 3 NW 0 |7 2
2 2 3 NW 0 |4 2
3 0 3 NE 0 7 2
SJ 0529 |1 2 1 ENE |0 |2 2
2 2 3 E 2 |6 2
3 0 3 E 4 8 1
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10/04/13 GN 05:23 E 0 2 2

10/04/13 E 0 2 2

E 0 1 2

E 0 1 2

SJ 05:23 - 0 6 2

S 0 3 2

- 0 5 2

NE 0 2 2

3 01/05/13 SJ 04:29 SW 2 8 1

SSW | 2 8 1

SSW |0 7 2

EF 04:29 SW 3 8 2

WSW | 2 7 2

W 2 7 2

02/05/13 SJ 04:24 S 0 1 2

0 2 2

0 2 2

EF 04:24 S 0 8 2

S 0 8 2

0 8 2

Visibility; 0 = <1km; 1 = 1-2km; 2 = 22km

Wind direction: according to 16-point compass
Wind strength: according to the Beaufort scale
Cloud cover: in eighths of sky

Cloud height: 0 = <150m; 1 = 150-500m; 2 = >500m

Rain: 0 = None; 1 = Drizzle/Mist; 2 = Light showers; 3 = Heavy showers; 4 = Heavy rain

Frost: 0 = None; 1 = Ground; 2 = All day
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Snow: 0 = None; 1 = Onsite; 2 = On high ground only

Observer: EF = Eamonn Flood; SJ = Steven Johnston; GN = Glenn Norris

Survey Results

A6.1.1.35 The tables below provide further details of bird survey results including:

A6.1.1.36 Raw flight activity data — Tables A6.12 to A6.24;

A6.1.1.37 Winter bird survey results — Table A6.25; and

A6.1.1.38 Breeding bird survey results — Table A6.26.

Table A6.12. Red-throated Diver flights at Vantage Point 1.

Start | Number Duration Time in | Time at Key
Date VP | Time | of Birds (s) Flight* (s) | PCH (s) | Observer | number
02/05/13 | 1 10:45 | 2 40 120 120 SJ 1158

* Calculated by multiplying Duration by Number of Birds.

VP = Vantage Point;

PCH = Potential Collision Height;

Observer: SJ = Steven Johnston

Creag Riabhach Wind Farm
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Table A6.13. Pink Footed Goose flights at Vantage Point 2 and 3.
Start | Number Duration Time in | Time at Key

Date VP | Time | of Birds (s) Flight* (s) | PCH(s) | Observer | number
10/04/13 | 2 12:16 | 25 90 2625 0 GN 1141
26/04/13 | 2 06:46 | 170 125 22950 17850 SJ 1152
26/04/13 | 2 07:00 | 80 175 15600 15600 SJ 1153
26/04/13 | 2 08:47 | 160 150 26400 19200 SJ 1155
01/05/13 | 2 12:01 | 21 105 2520 0 SJ 1157
09/04/13 | 3 10:40 | 9 90 945 0 GN 1139
12/04/13 | 3 07:02 | 95 135 14250 14250 SJ 1150
12/04/13 | 3 07:58 | 17 160 3060 0 SJ 1151
02/05/13 | 3 10:12 | 2 45 120 0 EF 1161

* Calculated by multiplying Duration by Number of Birds.

VP = Vantage Point;

PCH = Potential Collision Height;

Observer: EF = Eamonn Flood; GN = Glenn Norris; SJ = Steven Johnston

Table A6.14. Pink-footed Goose flights at Vantage Point 1, 4 and 5.

Start | Number Duration Time in | Time at Key

Date VP | Time | of Birds (s) Flight* (s) | PCH (s) | Observer | number
09/04/13 |1 10:45 | 10 90 1050 900 SJ 1142
09/04/13 |1 11:07 | 38 195 10830 0 SJ 1143
09/04/13 |1 11:37 | 35 90 4725 4725 SJ 1144
12/04/13 | 1 07:06 | 80 180 15600 3600 GN 1137
12/04/13 | 1 08:00 | 2 60 150 60 GN 1138
12/09/12 | 4 18:22 | 156 210 35100 0 GK 1125
12/09/12 | 4 15:31 | 27 100 3240 1215 GK 1128
12/09/12 | 4 16:10 | 31 170 6045 0 GK 1129
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12/09/12 | 4 16:17 | 31 200 6975 0 GK 1130
10/04/13 | 4 14:17 | 90 165 16200 0 SJ 1148
30/04/13 | 5 10:25 | 75 120 10125 0 SJ 1156
* Calculated by multiplying Duration by Number of Birds.
VP = Vantage Point;
PCH = Potential Collision Height;
Observer: GN = Glenn Norris; GK = Gus Keys; SJ = Steven Johnston
Table A6.15. Greylag Goose flights at Vantage Point 2.
Start | Number Duration Time in | Time at Key
Date VP | Time | of Birds (s) Flight*(s) | PCH(s) | Observer | number
26/04/13 | 2 07:13 | 110 160 19800 19800 SJ 1154
* Calculated by multiplying Duration by Number of Birds.
VP = Vantage Point;
PCH = Potential Collision Height;
Observer: SJ = Steven Johnston
Table A6.16. Barnacle Goose flights at Vantage Point 3.
Start | Number Duration Time in | Time at Key
Date VP | Time | of Birds (s) Flight* (s) | PCH (s) | Observer | number
19/10/12 | 3 08:30 | 5 60 375 0 SJ 1121
* Calculated by multiplying Duration by Number of Birds.
VP = Vantage Point;
PCH = Potential Collision Height;
Observer: SJ = Steven Johnston
Table A6.17. Whooper Swan flights at Vantage Point 3.
Start | Number Duration Time in | Time at Key
Date VP | Time | of Birds (s) Flight* (s) | PCH(s) | Observer | number
02/05/13 | 3 10:12 | 2 45 120 0 EF 1161
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* Calculated by multiplying Duration by Number of Birds.

VP = Vantage Point;

PCH = Potential Collision Height;

Observer: EF = Eamonn Flood

Table A6.18. Golden Eagle flights at Vantage Point 2 and 3.

Start | Number Duration Time in | Time at Key

Date VP | Time | of Birds (s) Flight* (s) | PCH(s) | Observer | number
15/12/12 | 2 11:58 | 1 57 60 0 CcC 1134
10/01/13 | 2 13:03 | 1 90 105 105 EF 1131
10/01/13 | 2 13:07 | 1 230 240 240 EF 1132
08/04/13 | 2 19:39 | 1 260 285 0 SJ 1135
09/04/13 | 3 13:17 | 1 360 375 195 GN 1140

* Calculated by multiplying Duration by Number of Birds.

VP = Vantage Point;

PCH = Potential Collision Height;

Observer: CC = Chris Cathrine; EF = Eamonn Flood; GN = Glenn Norris; SJ = Steven

Johnston
Table A6.19. Golden Eagle flights at Vantage Point 1 and 4.
Start | Number Duration Time in | Time at Key

Date VP | Time | of Birds (s) Flight* (s) | PCH (s) | Observer | number
09/04/13 |1 12:05 | 1 180 195 60 SJ 1145
09/04/13 |1 12:45 | 1 240 255 0 SJ 1146
09/04/13 |1 12:56 | 1 150 165 0 SJ 1147
12/09/12 | 4 19:03 | 1 200 225 120 GK 1126
12/09/12 | 4 15:29 | 1 140 165 105 GK 1127

* Calculated by multiplying Duration by Number of Birds.

VP = Vantage Point;

PCH = Potential Collision Height;
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Observer: GK = Gus Keys; SJ = Steven Johnston
Table A6.20. Peregrine Falcon flights at Vantage Point 1.
Start | Number Duration Time in | Time at Key
Date VP | Time | of Birds (s) Flight*(s) | PCH(s) | Observer | number
31/07/13 | 1 17:51 | 1 28 45 30 SJ 1168
* Calculated by multiplying Duration by Number of Birds.
VP = Vantage Point;
PCH = Potential Collision Height;
Observer: SJ = Steven Johnston
Table A6.21. Black Grouse flights at Vantage Point 2.
Start | Number Duration Time in | Time at Key
Date VP | Time | of Birds (s) Flight* (s) | PCH (s) | Observer | number
15/12/12 | 2 11:24 | 1 8 15 0 CcC 1133
* Calculated by multiplying Duration by Number of Birds.
VP = Vantage Point;
PCH = Potential Collision Height;
Observer: CC = Chris Cathrine
Table A6.22. Arctic Skua flights at Vantage Point 3.
Start | Number Duration Time in | Time at Key
Date VP | Time | of Birds (s) Flight* (s) | PCH (s) | Observer | number
14/09/12 | 3 18:00 | 1 20 45 30 GK 1122
14/09/12 | 3 18:00 | 1 140 165 120 GK 1123

* Calculated by multiplying Duration by Number of Birds.

VP = Vantage Point;

PCH = Potential Collision Height;

Observer: GK = Gus Keys
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Table A6.23. Dunlin flights at Vantage Point 4.
Start | Number Duration Time in | Time at Key
Date VP | Time | of Birds (s) Flight* (s) | PCH(s) | Observer | number
25/06/13 | 4 08:26 | 1 2 15 0 EF 1162
* Calculated by multiplying Duration by Number of Birds.
VP = Vantage Point;
PCH = Potential Collision Height;
Observer: EF = Eamonn Flood
Table A6.24. Golden Plover flights at Vantage Point 3.
Start | Number Duration Time in | Time at Key
Date VP | Time | of Birds (s) Flight* (s) | PCH (s) | Observer | number
02/05/13 | 3 10:04 | 1 46 45 0 EF 1160
26/06/13 | 3 11:05 | 1 3 15 0 EF 1163
26/06/13 | 3 11:09 | 1 4 15 0 EF 1164
26/06/13 | 3 11:25 | 1 7 15 0 EF 1165
26/06/13 | 3 12:17 | 1 11 15 0 EF 1166
26/06/13 | 3 12:39 | 1 3 15 0 EF 1167

* Calculated by multiplying Duration by Number of Birds.

VP = Vantage Point;

PCH = Potential Collision Height;

Observer: EF = Eamonn Flood

A6.1.1.39 Secondary species included all other raptors, gulls, mallard and raven. All secondary
species were recorded using 5-minute summaries. At the end of each 5-minute period, the

number and activity of all secondary species observed is recorded. The number of secondary
species seen to overfly the site was minimal so no measurable impact has been predicted.
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Table A6.25. Winter bird survey results.

Species Conservation Status r'\ﬂ?:qig]e?r?ecorded
Black grouse 8
Blue tit 4
Bullfinch 2
Buzzard 1
Carrion crow 2
Chaffinch 8
Coal tit 15
Fieldfare 3
Goldcrest 1
Golden plover 6
Great tit 6
Greenfinch 1
Long-tailed tit 1
Meadow pipit 11
Raven 6
Red grouse 7
Snipe 3
Snow bunting 46
Stonechat 1
Woodcock 4

Colours indicate whether species is Green, Amber or Red listed in BoCC.

A6.1.1.40 Table A6.25 provides a full species list based upon the results of the three visit winter
bird survey completed at Creag Riabhach. The table also indicated whether the bird is listed
on Schedule 1 of the Wildlife and Countryside Act (as amended) or as Red or Amber on the
Birds of Conservation Concern List (BoCC) (Eaton et al. 2009). Species have been arranged
alphabetically as opposed to taxonomically for convenience.
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A6.1.1.41 Meadow pipit territory densities are often too high for accurate recording and
mapping by a surveyor. In order to estimate territory densities for meadow pipits, the survey
area was divided into 87 500 m x 500 m quadrats, and the number of meadow pipits displaying
breeding behaviour (e.g. singing, alarming, territorial fights, nests etc.) were tallied for each
quadrat during each of the three breeding bird visits. In order to provide comparable results,
the same approach was taken for winter bird surveys, although in this case any registration was
included (whether or not it was indicative of breeding). The maximum value for each quadrat
was then calculated. All maximum values summed to provide an estimate of the density of
meadow pipits within the survey area. These figures are provided in Table A6.25 above.

A6.1.1.42 For all other species, the total number of registrations (whether indicative of breeding

or not) were tallied per visit. The maximum number of registrations per visit was then used as
an estimate of density per species.

Table A6.26. Breeding bird survey results.

Species Conservation | Breeding | Estimated | Territories Territories
Status Territories | within within 500 m
within development | buffer of
survey footprint development
area footprint
Blue tit

Bullfinch

Carrion crow

Chaffinch

Coal tit

Common
sandpiper

Cuckoo N/A

Dunlin

Garden warbler

Goldcrest

Golden plover

Grasshopper
warbler

Great black-
backed gull

Great tit

Greenfinch
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Species Conservation | Breeding

Status

Estimated
Territories
within
survey
area

Territories
within
development
footprint

Territories
within 500 m
buffer of
development
footprint

Greenshank

Grey heron

Greylag goose

Hooded crow

Lesser redpoll

Linnet

Meadow pipit

303*

N/A

N/A

Pink-footed goose

Raven

Red grouse

Red-throated
diver

Redshank

Robin

Sand martin

Siskin

Skylark

63

31

Snipe

Snow bunting

Song thrush

Stonechat

Swallow

Teal

Treecreeper

Wheatear
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Species Conservation | Breeding | Estimated | Territories Territories
Status Territories | within within 500 m
within development | buffer of
survey footprint development
area footprint
Whooper swan
Willow warbler 34 0 9
Wren

*Meadow pipit territories are calculated by tallying the number of meadow pipits recorded
displaying breeding behaviour in each 500mx500m quadrat within the survey area per visit.
The maximum number of meadow pipits displaying breeding behaviour from each square on
a single visit is then summed to give the estimated number of breeding territories. As such
this is likely to be a precautionary figure.

Colours indicate whether species is Green, Amber or Red listed in BoCC.

A6.1.1.43 Table A6.26 provides a full species list based upon the results of the three visit
breeding bird survey completed at Creag Riabhach. The table also indicates whether the bird
is listed on Schedule 1 of the Wildlife and Countryside Act (as amended) or as Red or Amber
on the Birds of Conservation Concern List (BoCC) (Eaton et al. 2009). Species have been
arranged alphabetically as opposed to taxonomically for convenience.

A6.1.1.44 Territories have been estimated for all species using ArcGIS, with the exception of
meadow pipits.

A6.1.1.45 Meadow pipit territory densities are often too high for accurate recording and
mapping by a surveyor. In order to estimate territory densities for meadow pipits, the survey
area was divided into 87 500mx500m quadrats, and the number of meadow pipits displaying
breeding behaviour (e.g. singing, alarming, territorial fights, nests etc.) were tallied for each
quadrat during each of the four visits. The maximum value for each quadrat was then
calculated. All maximum values summed to provide an estimate of the number of meadow pipit
territories within the site. These figures are provided in Table A6.26 above.

A6.1.1.46 For all other species, territories were estimated by digitising the results of the four
breeding bird survey visits, and analysing these in ArcGIS. Clusters of registrations of birds
showing breeding behaviour were interpreted as a breeding territory, and a final map of
estimated breeding territories produced. These data were then used to provide the estimated
territory numbers provided in Table A6.26.

A6.1.1.47 Cuckoos are brood parasites, laying their eggs in the nests of other birds —
particularly meadow pipit. As such, although there is evidence of cuckoos displaying breeding
behaviour at the site, a territory analysis has not been undertaken.

A6.1.1.48 Some species have been recorded, but no evidence of breeding was observed.

Collision Risk Modelling

Methodology

A6.1.1.49 Collision risk modelling has been undertaken for all of the target species flights at
potential collision height (PCH) recorded from VPs 2 and 3. Therefore, collision risk modelling
has been carried out for golden eagle (all year), pink-footed goose (winter and spring) and arctic
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skua (winter). However, all species were recorded infrequently, and so any collision risk
predictions are highly precautionary.

A6.1.1.50 The risk of birds colliding with the turbine rotors has been assessed using a model
developed by Band, which estimates the number of bird collisions with the turbine rotors during
a specified time period (Band et al. 2007; SNH 2000). Collision risk is calculated in two stages:

Estimating the number of birds passing through the area or volume swept by the rotors; and

Estimating the probability that a bird will be struck by a rotor blade when passing through the
area swept by the rotors.

A6.1.1.51 The first stage of calculation varies depending on whether flight activity follows a
regular predictable pattern, or is random. The second stage is identical for both methods.

A6.1.1.52 The modelling method for birds with predictable flight activity, such as geese
following a regular migration route or travelling from a winter roost to a regular feeding area, or
divers travelling from breeding lochans to feed at sea or on larger water bodies requires the
calculation of the number of birds flying through the turbine rotor swept area each year. At
Creag Riabhach, only golden eagles were recorded to use a regular flight path, and as this
route was located over 500m from the nearest proposed turbine, there is no risk of collision.
Therefore, the predictable model has not been used for calculations, and is not considered
further.

A6.1.1.53 The modelling method with irregular (or random) flight activity, such as raptors and
waders, or divers at breeding lochans, requires the calculation of the amount of time birds were
observed flying per unit of area surveyed. This level of flight activity is then applied to the
Proposed Development in subsequent calculations of the collision risk. At Creag Riabhach,
pink-footed geese were not observed to follow a regular flight path. Therefore, the random
model has been applied to this species in this case. This method has also applied to golden
eagle and Arctic skua collision risk calculations.

A6.1.1.54 The turbine model proposed for Creag Riabhach Wind Farm is Nordex N100/3300
3.3MW. This model has a hub height of 75m and rotor diameter of 99.80m, with potential
collision risk height (PCH) being 25.10-124.90m. However, the flight activity surveys were
carried out prior to turbine model selection, and used three height bands that are not identical
to the final turbine dimensions. However, height band 2 covered 20-125m, which includes all
of the PCH, as well as an additional 5.20m compared with the final candidate turbine model
subsequently selected. As observer accuracy is likely to vary over such small height
differences, all flights within height band 2 have been considered as PCH for the purposes of
this assessment. This will provide precautionary results. Table A6.27 summarises flight activity
survey height bands and the proportion of time from each band used to calculate PCH for each
flight (represented as a percentage).

Table A6.27 Flight Activity Survey Height Bands and Proportion of Time used from Each
to Calculate PCH.

Height band Range (m) Proportion of observed time at PCH (%)
1 <20 0

2 20-125 100

3 >125 0
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A6.1.1.55 Table A6.28 provides the turbine and Wind Farm specifications (obtained from
manufacturer) used for all collision risk modelling.
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Table A6.28. Nordex N100/3300 3.3MW Turbine and Wind Farm Specifications.

Variable Code Quantity Units
Hub height 75.00 m

Rotor radius r 49.90 m

No. of turbines X 22

No. of rotor blades X 3

Risk Window Area Arisk 269.54 ha

Risk volume Vw 269,004,083.66 m3
Maximum chord width | d 3.10 m
Rotation period 4.20 seconds
Average pitch 6.00 degrees
Estimated maximum

operation BWEA

2007) 85 %

A6.1.1.56 Collision risk modelling results are discussed below for predictable and random
models and for each species individually. Species dimensions used are the average of the
range published by SNH or in Birds of the Western Palaearctic if the species is not included in
the former (Proven and Whitfield 2006; Snow and Perrins 1998). References are provided for
flight speeds as appropriate.

Random model

A6.1.1.57 The random collision risk model is applicable for estimating collision risk for species
with less predictable flight activity. The random model has been applied to pink-footed goose,
golden eagle and Arctic skua. The random model calculation methods are described below.
Specific species calculations are then discussed individually.

Stage 1: Number of birds passing through rotors

A6.1.1.58 Collision risk was calculated separately for each of the seasons monitored, as
appropriate to each species.

A6.1.1.59 The visible area surveyed from each vantage point used for estimating collision risk
(Avp) was calculated by producing a predicted ‘viewshed’ from each VP using terrain data within
a Geographical Information System (GIS) (viewsheds are shown in Figure 6.1. The viewshed
was calculated as the area visible 20m above ground level from 1m height at the vantage point
(considered to represent the height of a sitting human observer), and was restricted to a 180°
arc of observation in front of the observer and to a distance of 2km from the vantage point.
Viewshed areas used are provided in Table A6.29.
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Table A6.29 VP Viewshed Areas.

VP Code Area (ha)
2 Al 533.21
3 A2 470.27

A6.1.1.60 Only flights intersecting with the viewshed of the VP from which it was recorded were
considered in collision risk calculations, as activity levels are calculated per unit area based
upon the viewshed areas and activity observed. Flights that intersect with the viewshed may
not be restricted to this area, and so the level of activity may be marginally overestimated.
Inclusion of flights observed entirely outwith the viewshed would result in a greater overestimate
of activity levels, and therefore would not be valid.

A6.1.1.61 For each season, the proportion of the total survey time that birds were observed
flying at PCH was calculated (t) for each VP. Therefore, flight activity at risk height per hectare
of visible area (F) was t / AVP. The average flight activity observed from the VP was used in
subsequent calculations of collision risk as applied to the whole wind farm area.

A6.1.1.62 When judging the locations of bird flight lines, observer error is considered to be up
to 200m. The size of the flight risk area (Arisk) was assumed to be the envelope around the
outermost proposed turbine locations bounded by a buffer of 200m to ensure inclusion of all
potentially relevant flights (assuming observer error of 200m). From this, the proportion of time
(trisk) that birds spend at risk height in the wind farm area was calculated by multiplying the
average flight activity by the flight risk area.

A6.1.1.63 Bird occupancy (n) of the flight risk area throughout the season was calculated by
multiplying trisk by the number of hours they are potentially active in the study area during the
season (calculated using sunrise and sunset times). Available hours for flight activity were
calculated to include daylight, one hour before sunrise (dawn), one hour after sunset (dusk)
and 25% of the night. Table A6.30 provides the hours available for flight activity and
observation time collected from each VP from each season used in collision risk calculations.

Table A6.30 Seasons and Observation Effort used for Random Model Collision Risk
Calculations.

Species | Season Available hours for activity in | Observation time (hours)
group season
VP2 VP3

Geese Winter and spring | 3,636.31 60.00 60.00
(September to mid-May)

Eagles All year (September to | 6,117.49 78.00 78.00
August)

Skuas Winter  (September to | 2,832.06 36.00 36.00
March)

A6.1.1.64 The flight risk volume (o) was calculated by multiplying the flight risk area by the
diameter of the rotors. The volume of air swept by the rotors of all proposed turbines in the
wind farm was calculated by multiplying the number of turbines by the volume of air swept by

Creag Riabhach Wind Farm



TECHNICAL APPENDIX 6.1
Ornithology

one rotor ( tR? x (d + ), where R is the rotor radius, d is the maximum depth of the blade and |
is the length of the bird).

A6.1.1.65 Bird occupancy of the volume swept by all rotors each year (b) was calculated by
multiplying the bird occupancy of the flight risk area (n) by the proportion of the flight risk volume
swept by the rotors.

A6.1.1.66 By allowing for a typical speed of a bird (v) flying in the volume of air swept by the
rotors, the number of transits (Ntransit) made by birds through the rotors each year was
calculated.

Stage 2: Estimating risk of collision

A6.1.1.67 The probability of a bird that flies through the area swept by the rotors being hit by a
rotor blade depends on a number of parameters: the dimensions of the bird and type of flight
(speed, and flapping or gliding), and the size and rotation speed of the rotors. For this
assessment, birds were assumed to use flapping flight, which gives the higher worst-case
probability of being struck by a blade. These parameters were input into a bespoke Excel
spreadsheet that calculates the average collision risk for each species passing through the rotor
volume, expressed as a percentage.

A6.1.1.68 From the above results, the number of birds colliding with the rotors during each
season was calculated, assuming that birds take no avoiding action. Note that the assumption
has been made that turbines are operational for a maximum of 85% of the time, therefore the
number of bird transits through rotor swept area has been adjusted, and reduced by 15%, as
birds would not be at risk from collision mortality with stationary rotors (BWEA 2007).

A6.1.1.69 The above calculations make an estimate of collision risk, assuming that birds take
no action to avoid being struck by the operating rotor blades. In reality, a very high proportion
of birds are likely to take avoiding action. Where data is not available for species specific
avoidance rates (as is commonly the case), an avoidance rate of 95% is recommended.
However, this rate has been shown to be over-precautionary for a number of species.

Pink-footed goose

A6.1.1.70 Although pink-footed geese generally follow predictable flyways between roosts and
feeding areas, much of the flight activity observed at Creag Riabhach did not conform to a
predictable model. Some flights were clearly following the Vagastie valley and would not be at
risk of collision with proposed turbines. Therefore, these predictable flights have not been
included in collision risk modelling. The random model has been applied to the remaining
irregular flights observed, as these may be at risk of collision.

A6.1.1.71 Table A6.31 provides the pink-footed goose biological parameters used in the
collision risk modelling analysis.

Table A6.31 Pink-footed Goose Biometrics and Flight Speed.

Wing span of bird | Typical flight speed
Species Length of bird (m) | (m) (m/s)*
I w %
Pink-footed goose 0.68 1.53 175

*Source: Walls et al 2009.

A6.1.1.72 Table A6.32 shows a summary of the observed flight activity of pink-footed geese
used in collision risk modelling.
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Table A6.32. Pink-footed Goose Flights Included in Collision Risk Modelling.

Date VP | Start | Number Duration Time in | Time at | Key
Time | of Birds (s) Flight*(s) | PCH(s) | number
10/04/13 | 2 12:16 | 25 90 2625 0 1141
26/04/13 | 2 06:46 | 170 125 22950 17850 1152
26/04/13 | 2 08:47 | 160 150 26400 19200 1155
01/05/13 | 2 12:01 | 21 105 2520 0 1157
09/04/13 | 3 10:40 | 9 90 945 0 1139
12/04/13 | 3 07:58 | 17 160 3060 0 1151

* Calculated by multiplying Duration by Number of Birds.

A6.1.1.73 Table A6.33 shows the calculations of average flight activity per visible hectare for
each VP, and the average for the site. As each viewshed contains a different visible area, the
level of effort (ie observation time per unit area) is not consistent between VPs. Therefore, the
average was weighted by the level of effort per VP in order to produce a more representative
flight activity rate. This was done by dividing the visible area from the VP (viewshed) by the
observation time from this VP. This produces a measure of observer effort per unit area which
is used to calculate a weighted average activity rate. Calculations using both weighted and
unweighted averages are presented below.

Table A6.33. Average Pink-footed Goose Flight Activity Observed from VPs at Risk of

Collision.
Total time at | Proportion of observation | Flight activity per visible
VP PCH (s) time at PCH hectare (s/ha/hour)
t F

2 37050 0.17 3.22x10*

3 0 0.00 0.00

Unweighted Average: Average Flight Activity per Visible

Hectare 1.61x10*
Weighted Average: Average Flight Activity per Visible

Hectare Weighted by Observation per Unit Area (VP Area

/ VP Observation Time) 1.51x10*

A6.1.1.74 Tables A6.34 shows the calculations of the bird occupancy of the rotor risk volume.
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Table A6.34. Calculation of Bird Occupancy of the Risk Volume for Pink-footed Goose
(Assuming Turbines are Operational for 85% of the Time).

Average Average Proportion Hours Volume Bird
flight activity | of timein per year | swept by occupancy
per visible risk areaat | inrisk rotors (m3) | of rotor
hectare PCH area volume (s)
(s/ha/hour)
F T(risk) n o} b
Unweighted 1.61x10* 0.04 157.65 649666.69 1370.66
Weighted 1.51x10* 0.04 147.76 649666.69 1284.69

A6.1.1.75 Table A6.35 shows the calculation of number of transits through rotors per year for
pink-footed goose.

Table A6.35 Calculation of Number of Transits Through Rotors Per Year for Pink-footed
Goose.

Average Bird occupancy of | Time to pass No. of transits
rotor volume through rotors through rotors per
year
(s) (s)
b N
Unweighted 1370.66 0.22 6354.05
Weighted 1284.69 0.22 5955.51

A6.1.1.76 Table A6.36 shows the mean percentage risk of being struck by a rotor if the bird
flies through the volume of air swept by the rotors.

Table A6.36 Percentage Chance of a Pink-footed Goose Being Struck by a Rotor when
Passing Through the Rotor Volume.

Species % collision risk

Pink-footed goose 7.7

A6.1.1.77 The number of pink-footed geese that may collide with the rotors was estimated
assuming that birds take no action to avoid being struck by the operating rotor blades. In reality,
a very high proportion of birds are likely to take avoiding action. The accepted avoidance rate
for geese is currently 99.8% (SNH 2013). Table A6.37 presents the collision risk estimates for
no avoiding action and 99.8% avoidance.
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Table A6.37 Collision Risk for Pink-footed Goose.

Average Number of collisions per year | Number of years per collision
No avoidance | 99.8% No avoidance | 99.8%
avoidance avoidance
Unweighted 417.79 0.84 0.00 1.20
Weighted 391.59 0.78 0.00 1.28
Golden eagle

A6.1.1.78 Golden eagles were observed to follow a predictable flight corridor over the Creag
Riabhach ridge. Cliffs and steep slopes generate lift (orographic), which eagles often take
advantage of (Katzner et al. 2012). These flights were generally at lower altitudes than those
observed in other areas, which is consistent with slope soaring using lift generated by these
topographic features (Katzner et al. 2012). As such, golden eagles are using this ridge as a
flight corridor, whereas the topography of the development site is flatter and only a gentle slope,
which does not provide a source of orographic lift (Katzner et al. 2012). Therefore, the site is
not part of this flight corridor. As the flight corridor was over 500m north of the nearest proposed
turbine location, there is no risk of collision to eagles following this route, and so they are not
considered further in this assessment. However, a single random golden eagle flight was
observed over the site during flight activity surveys. The circumstances surrounding this flight
were quite particular: ravens mobbed the eagle while it was flying offsite and outwith the VP
viewshed. As a result of the mobbing, the golden eagle altered its flight route to try and avoid
the ravens, which brought it through the viewshed and over the site. Itis highly likely that ravens
will change their behaviour around the wind farm area after construction, and similar activity in
the future is unlikely. However, a precautionary approach has been adopted and collision risk
modelling completed for this single random golden eagle flight.

A6.1.1.79 As golden eagle flights were not connected to an active breeding territory, and any
seasonal differences are impossible to estimate on the basis of one flight, it has been assumed
that a similar level of random activity may occur at any time of the year, rather than restricting
calculations to a single season.

A6.1.1.80 Table A6.38 provides the golden eagle biological parameters used in the collision
risk modelling analysis.

Table A6.38 Golden Eagle Biometrics and Flight Speed.

Wing span of bird

Typical flight speed

Species Length of bird (m) | (m) (m/s)*
I w %
Golden eagle 0.82 2.12 15.3

*Source: Proven and Whitfield 2006.

A6.1.1.81 Table A6.39 shows a summary of the observed flight activity of golden eagle used in

collision risk modelling.
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Table A6.39 Golden Eagle Flights Included in Collision Risk Modelling.
Date VP | Start | Number Duration Time in | Time at | Key
Time | of Birds (s) Flight*(s) | PCH(s) | number
08/04/13 | 2 1939 | 1 260 285 0 1135
09/04/13 | 3 13:17 | 1 360 375 195 1140

* Calculated by multiplying Duration by Number of Birds.

A6.1.1.82 Table A6.40 shows the calculations of average flight activity per visible hectare for
each VP, and the average for the site. As each viewshed contains a different visible area, the
level of effort (i.e. observation time per unit area) is not consistent between VPs. Therefore,
the average was weighted by the level of effort per VP in order to produce a more representative
flight activity rate. This was done by dividing the visible area from the VP (viewshed) by the
observation time from this VP. This produces a measure of observer effort per unit area which
is used to calculate a weighted average activity rate. Calculations using both weighted and
unweighted averages are presented below.

Table A6.40 Average Golden Eagle Flight Activity Observed from VPs at Risk of
Collision.

Total time at | Proportion of observation | Flight activity per visible

VP PCH (s) time at PCH hectare (s/ha/hour)
t F

2 0 0.00 0.00
3 195 6.94x104 1.48x106
Unweighted Average: Average Flight Activity per Visible
Hectare 7.38x107
Weighted Average: Average Flight Activity per Visible
Hectare Weighted by Observation per Unit Area (VP Area
/ VP Observation Time) 7.85x1077

A6.1.1.83 Tables A6.41 shows the calculations of the bird occupancy of the rotor risk volume.
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Table A6.41. Calculation of Bird Occupancy of the Risk Volume for Golden Eagle
(Assuming Turbines are Operational for 85% of the Time).

Average Average Proportion Hours Volume Bird
flight activity | of timein per year | swept by occupancy
per visible risk areaat | inrisk rotors (m%) | of rotor
hectare PCH area volume (s)
(s/ha/hour)
F T(risk) n o] b
Unweighted 7.38x107 1.9910* 1.22 673760.29 10.98
Weighted 7.85%107 2.11x104 1.29 673760.29 11.67

A6.1.1.84 Table A6.42 shows the calculation of number of transits through rotors per year for
golden eagle.

Table A6.42. Calculation of Number of Transits Through Rotors Per Year for Golden
Eagle.

Average Bird occupancy of | Time to pass No. of transits
rotor volume through rotors through rotors per
year
(s) (s)
b N
Unweighted 10.98 0.26 42.90
Weighted 11.67 0.26 45.59

A6.1.1.85 Table A6.43 shows the mean percentage risk of being struck by a rotor if the bird
flies through the volume of air swept by the rotors.

Table A6.43 Percentage Chance of a Golden Eagle Being Struck by a Rotor when
Passing Through the Rotor Volume.

Species % collision risk

Golden eagle 9.3

A6.1.1.86 The number of golden eagles that may collide with the rotors was estimated
assuming that birds take no action to avoid being struck by the operating rotor blades. In reality,
a very high proportion of birds are likely to take avoiding action. The accepted avoidance rate
for golden eagles is currently 99% (Whitfield 2009). Table A6.44 presents the collision risk
estimates for no avoiding action and 99% avoidance.

A6.1.1.87
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Table A6.44 Collision Risk for Golden Eagle.

Average Number of collisions per year | Number of years per collision
No avoidance | 99% No avoidance | 99%
avoidance avoidance
Unweighted 3.38 0.03 0.30 29.61
Weighted 3.59 0.04 0.28 27.86
Arctic skua

A6.1.1.88 Two Arctic skua flights were observed on the same day in September 2012. These
flights almost certainly relate to the same individual. It is unusual to find Arctic skuas inland in
winter, with the vast majority of birds migrating to the Southern hemisphere between August
and October (Forrester et al. 2007). However, each year a very small number of individuals
(less than 10) do remain in Scotland, possibly due to injury or iliness preventing migration
(Forrester et al. 2007). It is highly unlikely that Arctic skua regularly occur in this area during
winter. However, a precautionary approach has been adopted and collision risk modelling
completed for this species during winter.

A6.1.1.89 Table A6.45 provides the Arctic skua biological parameters used in the collision risk
modelling analysis.

Table A6.45. Arctic Skua Biometrics and Flight Speed.

Wing span of bird | Typical flight speed
Species Length of bird (m) | (m) (m/s)*
I w Y
Arctic skua 0.82 2.12 131

*Source: Pennycuick 1997

A6.1.1.90 Table A6.46 shows a summary of the observed flight activity of Arctic skua used in
collision risk modelling.

Table A6.46 Arctic Skua Flights Included in Collision Risk Modelling.

Date VP | Start | Number Duration Time in | Time at | Key
Time | of Birds (s) Flight* (s) | PCH(s) | number

14/09/12 | 3 18:00 | 1 20 45 30 1122

14/09/12 | 3 18:00 | 1 140 165 120 1123

* Calculated by multiplying Duration by Number of Birds.

A6.1.1.91 Table A6.47 shows the calculations of average flight activity per visible hectare for
each VP, and the average for the site. As each viewshed contains a different visible area, the
level of effort (ie observation time per unit area) is not consistent between VPs. Therefore, the
average was weighted by the level of effort per VP in order to produce a more representative
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flight activity rate. This was done by dividing the visible area from the VP (viewshed) by the
observation time from this VP. This produces a measure of observer effort per unit area which
is used to calculate a weighted average activity rate. Calculations using both weighted and

unweighted averages are presented below.

Table A6.47 Average Arctic Skua Flight Activity Observed from VPs at Risk of Collision.

Total time at | Proportion of observation | Flight activity per visible

VP PCH (s) time at PCH hectare (s/ha/hour)
t F

2 0 0.00 0.00
3 150 1.16x103 2.46x106
Unweighted Average: Average Flight Activity per Visible
Hectare 1.23x10%
Weighted Average: Average Flight Activity per Visible
Hectare Weighted by Observation per Unit Area (VP Area
/ VP Observation Time) 1.31x10%

A6.1.1.92 Tables A6.48 shows the calculations of the bird occupancy of the rotor risk volume.

Table A6.48 Calculation of Bird Occupancy of the Risk Volume for Arctic Skua

(Assuming Turbines are Operational for 85% of the Time).

Average Average Proportion Hours Volume Bird
flight activity | of timein per year | swept by occupancy
per visible risk areaat | inrisk rotors (m%) | of rotor
hectare PCH area volume (s)
(s/ha/hour)
F T(risk) n o] b
Unweighted 1.23x106 3.32x104 0.94 608363.38 7.65
Weighted 1.31x106 3.52x104 1.00 608363.38 8.13

A6.1.1.93 Table A6.49 shows the calculation of number of transits through rotors per year for

Arctic skua.

Table A6.49 Calculation of Number of Transits Through Rotors Per Year for Arctic Skua.

Average Bird occupancy of | Time to pass No. of transits
rotor volume through rotors through rotors per
year
(s) (s)
b N
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Unweighted 7.65 0.27 28.34

Weighted 8.13 0.27 30.12

A6.1.1.94 Table A6.50 shows the mean percentage risk of being struck by a rotor if the bird
flies through the volume of air swept by the rotors.

Table A6.50 Percentage Chance of an Arctic Skua Being Struck by a Rotor when Passing
Through the Rotor Volume.

Species % collision risk

Arctic Skua 7.1

A6.1.1.95 The number of Arctic skuas that may collide with the rotors was estimated assuming
that birds take no action to avoid being struck by the operating rotor blades. In reality, a very
high proportion of birds are likely to take avoiding action. Studies have shown that an
appropriate avoidance Arctic skua is 98% (Krijgsveld et al. 2011; Cook et al. 2012). Table
A6.51 presents the collision risk estimates for no avoiding action and 98% avoidance.

Table A6.51 Collision Risk for Arctic Skua.

Average Number of collisions per year | Number of years per collision
No avoidance | 98% No avoidance | 98%
avoidance avoidance
Unweighted 1.71 0.03 0.59 29.27
Weighted 1.82 0.04 0.55 27.54
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