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Field Surveys

1.

Baseline ornithological field surveys were conducted for the Proposed Development from 26™
March 2019 to April 1t 2022. Additional VP and eagle surveys took place from March to August
2025.

All field surveys were undertaken following appropriate industry standard guidance and
species-specific methodologies (Gilbertetal., 1998, Hardey etal.,2013 and SNH, 2017), with
the following surveys completed over a consecutive two-year period:

e Flight activity surveys —March 2019 to April 2022 and March 2025 to August 2025;
e Blackgrouse surveys —Spring 2019 and 2020;

e Raptor and diver breeding bird surveys —spring/summer 2019 and 2020, with additional
eagle surveys in 2025; and

e Moorland breeding bird surveys (MBBS) - spring/summer 2019 and 2020.

Details of survey effort and the results are in Annex A and the nest sites of Schedule 1
breeding species are in Annex B. Field survey areas were defined with reference to the
contemporary NatureScot guidance (SNH, 2017") and on the basis of the maximum
developable turbine area available at the time of survey commencement and completion.
Figure 1 shows the areas surveyed.

Eight vantage points (VPs) were identified using a GIS and satellite imagery (to identify current
open areas). Initial locations were subsequently ground-truthed and amended if needed
(Table 1). Locations were constrained by access restrictions, topography and forest cover. All
VPs were restricted to a 2,000 m horizontal detection limit and a vertical detection threshold
of 40 m. It was assumed that the surveyor eye level was 1.5 m. Viewsheds were generated
using an OS Terrain ® 5 m DEM. All view sheds assumed a 180° horizontal detection zone given
by azimuths 1 &2 inTable 1.

Table 1. Vantage Point locations and directions

VP Azimuthl | Azimuth2 | X Y

1 25 205 198605 705966
2 235 55 201566 704669
3 357 177 197167 704711
4 30 210 196796 703517
5 175 355 200459 703770
6 225 45 197208 702672
7 215 35 199318 706627
8 160 340 197255 706172

! NatureScot (2017). Recommended bird survey methods to inform impact assessment of onshore wind farms. V.2.



Figure 1. Survey areas. Contains Ordnance Survey data © Crown copyright and database right 2020.
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5. VP locations and their viewsheds are shown in Figure 2.

6. VP surveys started on 26" March 2019 and ended on April 15t 2022. Details of VP surveys are in
Annex A.

7. Despite Covid-19 restrictions all surveys were completed and all VPs were surveyed for at
least six hours each month of their survey period.

8. Between March and August 2019 surveys were carried out from five vantage points (VP1 -
VP5).

9. VP6 was added in August 2019, plus two VPs targeted specifically at diver activity (D1 and D2).
The diver VPs do not contribute to collision calculations. Survey work from VP6 continued
until July 2021.

10. VP7 was added in May 2020, and VP8 started in March 2021, both were surveyed until March
2022 (last surveys April 1°12022).

11. VP surveys were repeated between 18" March 2025 and 14™ August 2025 from all VPs except
VP 6 which was considered redundant following a redesign of the layout.

12. No overlapping viewsheds were surveyed simultaneously. Surveys lasted for up to three
hours, with a minimum 30-minute break between surveys by the same surveyor.

13. Details collected during these surveys include Species, Time, Duration, Flight height, Number
of Birds, and Flight path (digitized from field maps). Flight height was recorded in 15 second
intervals and split into four categories: 1 <40 m; 2 40-140 m; 3 140-200 m; and 4 >200 m.

Flight Activity

14. Survey effortfrom each VP during each seasonis summarised in Table 2.

Table 2. Flight Activity Survey Effort (h) 2021-2023

Vantage Point
Season 1 2 3 4 5 6 7
2019 BR 36 36 36 36 36 6 0
2019/2020 NBR 36 36 36 36 37 36 0
2020 BR 36 36 36 36 36 72 36
2020/2021 NBR 36 36 36 39 36 36 36
2021 BR 0 0 0 0 0 30 36 36

OO0 |O0|

2021/2022 NBR 0 36 36
2022 BR 0 0 0 0 0 0 12 12
2025 BR 36 36 36 36 36 0 36 36

For the purposes of this summary BR = breeding season (Mar - Aug), NBR is the rest of the year.



Figure 2. Viewshed survey coverage from eight VPs (coloured stars). Viewsheds are based on a 5m DEM.
Also shown is the proposed infrastructure and the An Suidhe turbines (black circles). The horizontal red bar
is 1km. Contains Ordnance Survey data © Crown copyright and database right 2020.

15. Flight activity was recorded 13 target species over the course of surveys (Tables 3 & 4).

Table 3. Flight Activity Survey Results 2021-2023. Total time () is the product of the flight duration
multiplied by total number of individuals. Not all of these flights at collision risk. No target species were
seen during the 2022 Breeding Season surveys.

2019 | 2019-2020 | 2020 | 2020-2021 | 2021 | 2021-2022 | 2025 | Total | Individuals
Species BR NBR BR NBR BR NBR BR
Black Grouse 76 150 117 343 11
Black-throated diver 24 206 853 1083 16
Golden Eagle 3,931 5,357 | 4,718 7,914 | 5,062 507 591 | 28,080 107
Goosander 264 231 101 596 9
Goshawk 67 67
Golden Plover 280 280 2
Hen Harrier 461 880 123 10 193 | 1,667 16
Osprey 1,190 2,928 629 | 4,747 29




Pink-footed Goose 31,500 23,974 | 55,474 451

Red-throated Diver 6,156 3,709 384 2799 | 13,048 114

Red-breasted

Merganser 136 136 2

White-tailed Eagle 1,830 952 | 1,433 2,790 | 3,573 1,992 | 5,979 | 18,549 61

Whooper Swan 1,227 42 12,69 13

Table 4. Number of target species individuals per month, VP (see below for species codes). No target
species were seen during the 2022 Breeding Season surveys
2019BR 2019/2020 | 2020 BR 2020/2021 2021 BR 2021/2022 | 2025BR Total

Species NBR NBR NBR
VP

BK 2 6 3 11
VP3 6
VP4 2
VP5 3

BV 1 2 13 16
VP2 4
VP5 1 2 12

EA 24 18 22 19 18 1 105
VP1 1 6
VP2 7 2 11
VP3 6 1 9
VP4 14 3 13 31
VP5 2 6
VP6 20 30
VP7 6
VP8 1 6

GD 4 2 3 9
VP1 2
VP2 2
VP5 3 3
VP6 2 2

Gl 1 1
VP8 1 1

GP 2
VP3 2

HH 5 2 1 16
VP1 1 2
VP2 1 2
VP4 1 1
VP5 2 4
VP6 2 1 5
VP7 1
VP8 1

OP 12 12 29




VP1 1 6 7
VP2 5
VP3 2 1 3
VP4 1
VP5 6 2 2 10
VP6 1
VP7 1 1
VP8 1 1
PG 300 151 451
VP2 300 110 410
VP5 41 41
RH 55 13 20 88
VP1 10 11
VP2 21 4 6 31
VP3 4
VP4 3 3 6
VPS5 8 11 20
VP6 5
RM 2
VP4 2
WE 3 4 8 9 12 2 22 60
VP1 1 3
VP2 1 1 1 4
VP3 3
VP4 1 1
VP5 1 10 17
VP6 1 6
VP7 1 1
VP8 5 2 6 13
WS 12 1 13
VP1
VP5 3
VVP6 1

BK — Black Grouse Tetrao tetrix; BV — Black-throated Diver Gavia arctica; EA - Golden Eagle Aquila chrysaetos; GD —
Goosander Mergus merganser; Gl — Goshawk Accipiter gentilis; GP - Golden plover Pluvialis apricaria; HH - Hen
Harrier Circus cyaneus; OP — Osprey Pandion haliaetus; PG - Pink-footed Goose Anser brachyrhynchus; RH - Red-
throated Diver Gavia stellata; RM - Red-breasted Merganser Mergus serrator; WE - White-tailed Eagle Haliaeetus
albicilla; WS — Whooper swan Cygnus cygnus.

16. Table 5 has the number of at-risk seconds of flight recorded for target species during each
season, by VP.

Table 5. Seconds of at-risk flight activity (corrected for the number of individuals by season and species.

Vantage Point
Season Species 1| 2| 3| 4| 5| 6| 7| 8




2019 BR EA 284 191 292
GD 110 9
HH 18
0P 65 25 152 7
RH 365 | 140 79 246 60
WE 25 125
2019/2020 NBR EA 135 34 14
WE 160
2020 BR GP 336
0P 131 383 11
RH 246 26
WE 24 19
2020/2021 NBR EA 19 54 940 47
WE 202
2021 BR EA 20 | 133 63
WE 7 73
2025 BR BV 25 44
HH 43
OP 18 43
RH 40
WE 14 | 74 7

Golden Eagle

17. Golden Eagles were seen across the site (Figure 3) but were predominantly present between
March and May.

18.

avery robust assessment of the potential impact can be undertaken.

we can be very confident about

the current home range limits (see Appendix 5A).

20. Fielding et al. (2024a) has shown that males and females in a pair have similar home ranges so the
absence of tag records from females is unlikely to have created a significant bias.



21. The GET model (Appendix 5A) is a detailed analysis of potential habitat loss arising from the
construction of the Revised Development. As Golden Eagles spend a large proportion of their time
roosting or perching the analysis also considers potential impacts on roosting and perching
locations.

22. The conclusions from the GET analysis were that neither the estimated losses of

and the limited extent of good
eagle habitat within a 300 m turbine exclusion buffer, there will be no significant impact on habitat
used by dispersing Golden Eagles.




White-tailed Eagle

28. There was little white-tailed eagle flight activity recorded during the initial VP surveys and no
nesting attempts were located between 2019 and 2022.

29.

30. As expected, there was an increase in the number of White-tailed Eagle flights recorded from VPs

in 2025 but the amount of at-risk flight activity was insufficient to result in a large increase in the
collision risk.

Hen Harrier

31. There was little Hen Harrier activity recorded during VP surveys and no nesting attempts were
seen. Most recorded activity was from VPs 5 & 6 and all between March and September.

Other Raptors and Owls

32. There was no evidence of other raptor species breeding within the Site during the baseline
period.

33. Relatively few observations of hon-target species were made during VP watches and these

were dominated by Raven and, to a lesser extent, Buzzard. Kestrel and Sparrowhawk were
recorded occasionally.

nest had three chicks on 7" May 2025.

Divers

35.In 2019, divers, mainly Red-throated Diver, were seen on eight lochans

36.

Itis assumed

these were the same birds.

38. _



39. In 2025 no Red-throated Diver breeding attempts were recorded.

40. Red-throated diver flights were not very abundant with seven of the twelve VP records
recorded from VP D in July 2021.

Black Grouse

41. In 2019, there were eleven records of single birds on the ground, six within the proposed wind
farm. There were three records of Black Grouse in flight, one (2 females) was within the
proposed wind farm. In 2020, there were eight records of single birds on the ground, six within
the proposed wind farm.

42. Single displaying males were seen in ten locations, all southeast of the Revised Development.
A single male was seen displaying in March 2020 ~175 m from a proposed track and 400 m
from the nearest proposed turbine. The next closest displaying male to any infrastructure was
370 m from a proposed track and 600 m from the nearest turbine. All other records of
displaying males were at least 600 m from the nearest infrastructure.

43. No evidence of nesting was found, however because such behaviour is difficult to observe
breeding on the Site cannot be ruled out.

Waders

44. In general, waders were rarely recorded in any survey.

45. A single Golden Plover flight of two individuals was seen during a VP survey in late August
2020. Snipe were recorded four time, three on the same day in May 2020. A single flight of 28
Lapwing was recorded in February 2021.

46. During other bird surveys the most common wader was the Common Sandpiper, recorded 13
times mainly in June 2019. There were three Snipe records and single recordings of
Greenshank and Golden Plover.

Other Target Species

47. In 2019 Whooper Swan were seen on three lochans in March, April and May and a single flight
of seven birds was observed outside of the proposed wind farm on the 28" March 2019. In
June 2020 a single Whooper Swan was seen feeding close to Loch Dubh-ghlas.

48. Canada Goose were occasionally recorded above the Site in small groups (maximum 4)
during mainly April and May.

49. No gulls were recorded during any surveys.

Other bird surveys

50. There were 575 hours of other bird surveys (Table 6), plus an additional 116 hours of eagle
surveys in 2025. Some surveys were combined. Dates, timings and weather conditions of the
bird surveys are in Annex A.

51. Moorland Breeding Bird Surveys MBBS surveys used an adapted Brown and Shepherd (1993)
method. Only open habitats were covered by the survey with four visits completed during the
breeding season (as per SNH, 2017).

52. Bird locations and behaviour were mapped to 1:25,000 scale using standard British Trust for
Ornithology (BTO) Common Birds Census (CBC) notation. Supplementary behavioural
observations and notes were made to determine breeding locations as accurately as



possible. Birds were recorded systematically for at least 20 minutes, standardising the search
effort per unit area. Surveys were carried out during daylight hours; avoiding strong winds,
heavy rain, fog and low cloud. Walking, listening and scanning by eye and with binoculars
were the methods used to locate the birds. Particular attention was given to any
topographical and vegetation features likely to influence bird distribution. Birds were
considered to be breeding if they were observed singing, displaying, carrying nest material, if
nests or young were found, or evidence was observed of repetitively alarmed adults,
disturbance displaying, or birds carrying food or in territorial dispute.

53. Habitat within and surrounding the Revised Development contains areas suitable for breeding
and lekking black grouse. Surveys followed the methodology described in Gilbert et al. (1998).
The survey area was a buffer around the proposed turbines of, at a minimum, 1.5 km from
nearest proposed turbine.

54. Surveys were undertaken in line with NS guidance and following the species-specific
methodologies outlined in Hardey et al. (2013) with eagle surveys extending to 6 km beyond
the site boundary and 2 km for all other raptors. The surveyors monitored all areas of potential
raptor breeding habitat within the site, plus the species-specific buffers. Eagle and Raptor
Surveys were a combination of walkovers and vantage point watches. If there was evidence of
territoriality there would a subsequent nest search, under Schedule 1 Licence.

55. Breeding Diver Surveys were based on the methods described in Gilbert et al. (1998) and
involved checking lochs for diver activity and signs of breeding by red-throated diver or black-
throated diver within 2 km of the Core Study Area.

Table 6. Bird survey duration (h) by year, type and month. MBBS — Moorland Breeding Bird Survey; BK —
Black Grouse and; WWO — Winter Walkover

Year | Survey(s) Jan | Feb | Mar | Apr | May | Jun | Jul Aug | Sep | Oct | Nov | Dec | Year
2019 | MBBS 71] 147 | 90| 65 37.3
BK 8.4 | 108 | 84 27.7
Diver 2.8 23| 95| 152 | 10.7 40.5
Eagle & Raptor 214 | 188 | 196 | 13.6 | 148 | 6.4 94.6
Raptor 9.9 | 138 60| 95| 50| 103 54.5
WWO 56| 72| 31 15.8
2020 | MBBS 50| 93| 11.7| 87 346
BK 9.9 5.0 4.7 19.6
Diver 29| 72332109 20.2 74.4
Eagle & Raptor 33101 | 256 | 178|330 | 7.3 96.9
Raptor 30 |85 3.0 14.5
WWO 59| 5.8 68| 64| 64| 83| 3938
2021 | Diver 6.0 | 6.3 12.3
WWO 6.3 | 6.0 12.3
2025 | EAGLE 14.0 | 35.0 | 27.2 23.0 | 16.8 116.0

56. Most records, during MBBS, WWO, diver and raptor surveys were in the larger patches of open
ground.

57. Raven and Buzzard were the most abundant non-target species recorded during VP watches.
Both were present throughout the year (Table 7). Other species were rarely seen.

58. Ducks and water birds (Cormorant, Goosander, Little Grebe, Mallard, Teal and Tufted Duck)



were seen on most of the larger lochans in 2019 and 2020. Common Sandpiper was the most
recorded wader.

Table 7. Number of non-target individuals recorded across all VPs by month.

Species J F| M Al M J J A S ) N D | Year
Buzzard 5| 11| 19| 15| 47| 32| 19| 36 26 30 7 5 252
Cormorant 1 1 2
Common Gull 3 3
Heron 2 2
Common Tern 1] 1 2
Heron 2 1 1 5
Kestrel 2 1 2 5 6 2 18
Lesser Black-backed Gull 2| 4] 1) 2 9
Red Grouse 8 2 10
Raven 84 50| 71| 28| 8| 25| 31| 52| 110 | 214 | 94 | 62| 829
Snow Bunting 15 15

Table 8. Number of individuals recorded during breeding bird surveys (see Fig.10) by month

Species Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | All
Black-throated Diver 8 7 5 8 8 36
Red-throated Diver 9 12 5| 20 9 55
Common Sandpiper 2 5 2 9
Goosander 3 2 5
Mallard 19 11 2 41
Teal 6 5 14
Tufted Duck 3 3 4 21
Canada Goose 2 4 9 17
Whooper Swan 2 3 2 8
Black Grouse 8 5 8 22
Red Grouse 1 2 5 1 1| 12
Grey Heron 2 1 6
Hooded Crow 2 3 6 19
Raven 4 1 2 7
Bullfinch 17 17
Chaffinch 1 1
Cuckoo 2 11 5 3 21
Goldcrest 1 1
Lesser Redpoll 13 17 30
Meadow Pipit 91 27| 23| 26 167
Mistle Thrush 4 8 12
Robin 1

Siskin 4 4




Skylark 13 9| 12| 3 1 38
Song Thrush 1
Starling 1
Stonechat 2 3
Swallow 5
Tree Pipit 2
Wheatear 11 2 13
Willow Warbler 4
Wood Pigeon 1] 3 4
Wren 7 5 5 2 19
Buzzard

Golden Eagle 2 3

Kestrel 2

Osprey 2

Common Sandpiper 5 9 1 15
Golden Plover

Greenshank 1

Snipe 3

Cormorant 1 1
Little Grebe 3 6 4| 4 17

BV Black-throated Diver Gavia arctica; RH Red-throated Diver Gavia stellata; CS Common Sandpiper Actitis hypoleucos; GD
Goosander Mergus merganser; MA Mallard Anas platyrhynchos; T. Teal Anas crecca; TU Tufted Duck Aythya fuligula; CG Canada
Goose Branta canadensis; WS Whooper Swan Cygnus cygnus; BK Black Grouse Tetrao tetrix; RG Red Grouse Lagopus lagopus; H.
Grey Heron Ardea cinerea; HC Hooded Crow Corvus corone cornix; RN Raven Corvus corax; BF Bullfinch Pyrrhula pyrrhula; CH
Chaffinch Fringilla coelebs; CK Cuckoo Cuculus canorus; GC Goldcrest Regulus regulus; LR Lesser Redpoll Carduelis cabaret; MP
Meadow Pipit Anthus pratensis; M. Mistle Thrush Turdus viscivorus; R. Robin Erithacus rubecula; SK Siskin Carduelis spinus; S.
Skylark Alauda arvensis; ST Song Thrush Turdus philomelos; SG Starling Sturnus vulgaris; SC Stonechat Saxicola torquata; SL
Swallow Hirundo rustica; TP Tree Pipit Anthus trivialis; W. Wheatear Oenanthe oenanthe; WW Willow Warbler Phylloscopus
trochilus; WP Wood Pigeon Columba palumbus; WR Wren Troglodytes troglodytes; BZ Buzzard Buteo buteo; EA Golden Eagle
Aquila chrysaetos; K. Kestrel Falco tinnunculus; OP Osprey Pandion haliaetus; CS Common Sandpiper Actitis hypoleucos; GP Golden
Plover Pluvialis apricaria; GK Greenshank Tringa nebularia; SN Snipe Gallinago gallinago; CA Cormorant Phalacrocorax carbo; LG
Little Grebe Tachybaptus ruficollis

Collision Risk

59. The collision risk calculations are provided in Appendix 5C.
60. Table 9 is a summary of the collision calculations.

61. None of the collision estimates appears to be large enough to create a significant population
level impact. Based on recent research, and evidence from the tagged birds and existing wind
farms in their ranges, the collision estimate for Golden Eagle are almost certainly too high and
itis unlikely there will be a significant local impact. It might be expected that White-tailed
Eagle activity will increase relative to what there was during the survey periods. However,
there is no evidence, particularly in Argyll and Kintyre, that the presence of wind farms is
slowing the expansion of the population.



Table 9. Summary of collision estimates

Species Avoidance Mean Lower Upper Years to 1 death 40-year deaths
Golden Eagle 99.0% 0.093 0.008 0.178 10.8 3.7
Osprey 98.0 % 0.079 0.009 0.149 12.7 3.2
Red-throated Diver 99.5% 0.036 0.003 0.068 27.8 14
White-tailed Eagle 95.0% 0.111 0.065 0.156 9.0 4.4

62.

63.

64.

65.

66.

VPs surveys were repeated during the 2025 breeding season. Table 10 is a comparison of the
bird densities which would contribute to the estimated humber of collisions. The derivation of
Year 1 and Year 2 breeding season bird densities is given in Appendix 5C. Note that 2025 uses
data from all VPs, except VP6, so there are some differences in the VPs contributing to the
bird density estimates.

No at-risk golden eagle flights were seen in 2025 so the inclusion of 2025 would have reduced
the number of estimated collisions whilst increasing the width of the confidence interval.

There was less at-risk Osprey flight activity in 2025 so the inclusion of 2025 would have
reduced the number of estimated collisions whilst increasing the width of the confidence
interval.

There was less at-risk Red-throated Diver flight activity in 2025 so the inclusion of 2025 would
have reduced the number of estimated collisions whilst increasing the width of the
confidence interval.

The amount of at-risk White-tailed Eagle flight activity in 2025 was similar to that seen
previously, so the inclusion of 2025 would not have significantly increased the number of
estimated collisions.

Table 10. Comparison of bird densities (turbine weighted birds km) used in CRM

Species Year 1 BR Year 2 BR 2025 BR
Golden Eagle 0.000482 0.000119 0.000000
Osprey 0.000149 0.000268 0.000067
Red-throated Diver 0.000189 0.000440 0.000021
White-tailed Eagle 0.000078 0.000064 0.000072




White-tailed eagle: General notes about population models

67.

70. Estimates from collision models are not wholly accurate (empirical evidence based on the

71.

difference between what has been predicted and what has happened) but a realistic
assumption is that the number of collision deaths will rise if either the number of turbines
increases or the number of birds increases. In reality, both can be increasing but not
necessarily at the same rates. The number of collisions should not be fixed in such
circumstances. To reflect an inevitable increase in the number of collisions, collision rates
need to grow as the population grows, but how this is incorporated into models is
complicated by the spatial overlap between turbines and the species being modelled.

Parameter values, specifically productivity and annual survival rates, are a significant
limitation of a population model. NS appears to be concerned about the inadequacies of
productivity values derived from SRMS data. In reality, as shown below, productivity is
relatively unimportant compared with adult survival rates for long-lived species. Survival rates
are generally poorly understood, extrapolated from other populations or unknown.

72. Parameter elasticity is a measure of the proportional contribution a parameter makes to the

overall population growth rate; parameters with larger elasticities require greater precision.
The following are the results from simple simulations? in which productivity (f) and adult
annual survival (v) rates are varied. For simplicity, a fixed annual juvenile survival rate of 0.4 is
assumed. Note that the reproductive rate elasticity is always considerably less than the
annual adult survival rate elasticity, but their ratio depends on their relative values.

Annual growth rate (values above 1 are an expanding population)

adult annual productivity (females fledged per pair)
survival 0.3 0.4 0.5 0.6 0.7

0.6 0.702 0.731 0.758 0.784 0.808

0.7 0.804 0.834 0.862 0.889 0.914

0.8 0.906 0.937 0.966 0.993 1.020

0.9 1.007 1.039 1.068 1.097 1.124

0.95 1.058 1.090 1.120 1.149 1.176

2 Using

the R popbio library: A<-matrix(c(0, v, 0.4, v]), nrow=2, byrow=TRUE)



Reproductive rate elasticity

adult annual productivity (females fledged per pair)
survival 0.3 0.4 0.5 0.6 0.7
0.6 0.127 0.152 0.173 0.190 0.205
0.7 0.115 0.139 0.158 0.175 0.190
0.8 0.105 0.127 0.146 0.163 0.177
0.9 0.096 0.118 0.136 0.152 0.166
0.95 0.092 0.114 0.132 0.147 0.161
Annual adult survival rate elasticity
adult annual productivity (females fledged per pair)
survival 0.3 0.4 0.5 0.6 0.7
0.6 0.745 0.696 0.655 0.620 0.591
0.7 0.770 0.723 0.683 0.649 0.620
0.8 0.791 0.745 0.707 0.674 0.645
0.9 0.808 0.764 0.728 0.696 0.667
0.95 0.815 0.773 0.737 0.705 0.677
73. The reproductive rate elasticity is at its maximum of 34.7% of the adult survival rate when

74.

75.

adult survival is low (0.6) and productivity is high (0.7). Conversely, it is at its lowest (11.3%)
when adult survival is high (0.95) and productivity is high (0.3).

The relative importance of the adult survival rate is apparent if multiple models are run with
very small changes to the adult survival rate. Assuming a juvenile survival rate of 0.4 and a
productivity of 0.6 the annual population growth rates for adult annual survival rates of 0.90,
0.91, 0.92, 0.93, 0.94 & 0.95 are 9.69%, 10.72%, 11.75%, 12.79%, 13.82% and 14.85%. Thus,
the annual rate of population growth is over 50% greater if the adult annual survival rate
changes from 0.90 to 0.95. This is only a 5.6% increase in the adult annual survival rate but the
effectis large enough to change the impact of additional wind farm mortality from significant
to insignificant. Annual adult survival rates are not known with this level of precision for any
UK raptor.

If survival rates are held constant at 0.4 and 0.9 but productivity is varied from 0.6 to 0.66
(10% increase) the estimated annual growth rate changes from 9.69% to 11.34%. This 17%
increase in the growth is a much smaller change for a larger proportional change in the
productivity parameter value. This emphasizes the importance of survival rates compared
with productivity.

Counterfactual models

77.

Counterfactual models_gnore density dependence and

compare population trajectories with and without additional wind farm mortality. This
approach, as used in these models, has merit if the modelled population is not close to the
potential carrying capacity for the modelled region. Irrespective of the species, all habitats
have maximum sustainable population sizes — the carrying capacities. These can be difficult
to identify with certainty but there are values which are clearly too small or too large. In the
event that a population approaches its carrying capacity there will be biological
consequences, which are usually a combination of reduced productivity (fewer young
produced per breeding attempt) and reduced survival, resulting from direct intra-specific



78.

79.

80.

81.

82.

effects, such as the killing of one bird by another, or insufficient prey resources. These are
density dependent processes because the intensity of the effect is determined by the number
of individuals in the modelled region.

The only problem with a density dependent modelis identifying a realistic carrying capacity.
Using one that is too low underestimates the magnitude of impact of additional deaths and
vice versa. Therefore, it is good practice to overestimate the carrying capacity. It is impossible
to believe there would be no density dependence operating if there were over 1,000 white-
tailed eagles in Argyll.

It has been argued, for example by RSPB, that counterfactual models are appropriate for
assessing wind farm impacts because they are relatively insensitive to uncertainties around
the magnitude, variability and trends of demographic rates in the model (driven by legitimate
concerns about offshore wind farms). As the same uncertainties apply to both null and wind
farm deaths scenarios it might be a more robust approach

odelled population sizes, with no density dependence, could never
be accepted as realistic for an expanding species or one thought to be at, or near, its carrying
capacity during the simulated population growth.

Using a counterfactual model, with no density dependence, means replacing a plausible
model, which has a cautious carrying capacity, with a comparison of two modelled
population trajectories which have no basis in reality. This is not robust.

Even if the counterfactual approach is accepted, an assessment of the magnitude of the
impact is subjective. The longer models run, the more unrealistic scenarios become, and the
larger the impact becomes as the gap between the null model and the collision model
inevitably widens. There is no guidance, based on any objective scientific criteria, on how, or
at what time, two population trajectories should be compared. It is an approach which, in the
face of even tiny mortality, must result in a divergence of the model trajectories. So, if run long
enough the difference must inevitably become large.

A counterfactual approach might be reasonable if there was informed guidance about the
time the models should stopped and compared, and how different population trajectories
have to be at that time to be significant. In the absence of such guidance, it is easy to choose
a duration and a significance level demonstrating either no significant impact or a very
significant impact.






Date VP Start End WS1 WS2 WS3 WDirl WDir2 WDir3 Rainl Rain2 Rain3 CCoverl CCover2 CCover3 Clhtl Clht2 Clht3 Visl Vis2 Vis3 Frostl Frost2 Frost3 Snowl Snow2 Snow3 Notes

26/03/2019 5 07:25 10:25 4 4 4SW SW SW 1 1 1 8 7 8 2 2 2 2 2 2 0 0 0 0 0 0 AM
26/03/2019 3 09:45 12:45 4 4 4SW SW SW 1 1 1 8 7 8 2 2 2 2 2 2 0 0 0 0 0 0SS
26/03/2019 2 11:05 14:05 4 5 5SW  SwW  SW 1 1 1 8 8 8 2 2 2 2 2 2 0 0 0 0 0 0 AM
26/03/2019 4 13:15 16:15 5 4 4 W w w 0 0 2 8 8 8 2 2 2 2 2 2 0 0 0 0 0 0SS
27/03/2019 1 07:00 10:00 4 4 4 W w w 1 0 0 8 8 8 1 1 1 2 2 2 0 0 0 0 0 0 AM
27/03/2019 4 07:30 10:30 4 5 SW w w 0 2 2 8 8 8 1 2 2 2 2 2 0 0 0 0 0 0SS
27/03/2019 1 10:30 13:30 3 3 3swW Sw  SW 1 1 1 8 8 8 2 1 1 2 2 2 0 0 0 0 0 0 AM
27/03/2019 3 11:.00 14:00 4 3 3W w w 2 2 2 8 8 8 2 2 2 2 2 2 0 0 0 0 0 0SS
28/03/2019 2 08:30 11:30 3 3 4SW SW SW 0 0 0 8 8 8 2 2 2 2 2 2 0 0 0 0 0 0 AM
28/03/2019 5 12:.05 15:05 3 4 4SW SW SW 0 0 0 8 7 7 2 2 2 2 2 2 0 0 0 0 0 0 AM
16/04/2019 3 12:30 15:30 3 3 3E E E 2 2 2 8 8 8 2 2 2 2 2 2 0 0 0 0 0 0SS
16/04/2019 1 12:30 15:30 3 4 4 ENE ENE ENE 1 2 2 8 8 2 2 2 2 2 2 2 0 0 0 0 0 0 AM
16/04/2019 3 16:00 19:00 3 4 4 E E E 2 2 2 8 8 8 2 2 2 2 2 2 0 0 0 0 0 0SS
16/04/2019 1 16:00 19:00 4 4 4 ENE ENE EN 4 2 1 8 8 8 2 2 2 2 2 2 0 0 0 0 0 0 AM
17/04/2019 5 07:50 10:50 4 4 4 E E E 0 0 0 7 7 8 2 2 2 2 2 2 0 0 0 0 0 0SS
17/04/2019 2 08:30 11:30 3 3 4E E E 0 0 0 4 4 3 2 2 2 2 2 2 0 0 0 0 0 0 AM
17/04/2019 5 11:20 14:20 3 3 4 E E E 0 0 0 4 4 3 2 2 2 2 2 2 0 0 0 0 0 0SS
17/04/2019 2 12:20 15:20 3 3 3E E E 0 0 0 2 2 2 2 2 2 2 2 2 0 0 0 0 0 0 AM
18/04/2019 4 07:00 10:00 3 4 4 E E E 0 0 0 6 5 5 2 2 2 2 2 2 0 0 0 0 0 0 AM
18/04/2019 4 10:30 13:30 3 4 4 SE SE SE 0 0 0 4 3 3 2 2 2 2 2 2 0 0 0 0 0 0 AM
21/05/2019 3 04:50 07:50 2 3 3 WNW WNW WNW 0 0 0 7 7 5 2 2 2 2 2 2 0 0 0 0 0 0SS
21/05/2019 1 06:10 09:10 1 1 2W WNW WNW 0 0 0 4 3 3 2 2 2 2 2 2 0 0 0 0 0 0 AM
21/05/2019 3 08:20 11:20 3 3 3 WNW WNW WNW 0 0 0 7 5 3 2 2 2 2 2 2 0 0 0 0 0 0SS
21/05/2019 1 09:40 12:40 2 3 2 WNW WNW WNW 0 0 0 3 3 4 2 2 2 2 2 2 0 0 0 0 0 0 AM
22/05/2019 2 06:45 09:45 4 4 4 W w w 0 0 0 3 5 7 2 2 2 2 2 2 0 0 0 0 0 0SS
22/05/2019 2 10:15 13:15 4 4 3W w w 0 0 0 7 7 7 2 2 2 2 2 2 0 0 0 0 0 0SS
22/05/2019 5 10:40 13:40 3 3 3NW NW NWwW 0 0 0 7 7 6 2 2 2 2 2 2 0 0 0 0 0 0 AM
22/05/2019 5 14:10 17:10 3 3 4NW NW NW 0 0 0 7 7 7 2 2 2 2 2 2 0 0 0 0 0 0 AM
23/05/2019 4 07:30 10:30 2 2 3w w w 0 0 0 8 8 8 2 2 2 2 2 2 0 0 0 0 0 0 AM
23/05/2019 4 11:.00 14:00 2 2 3W w w 0 0 0 8 8 8 2 2 2 2 2 2 0 0 0 0 0 0 AM
18/06/2019 1 05:50 08:50 4 3 35S S SW 0 2 2 8 8 8 2 2 1 2 2 1 0 0 0 0 0 0SS
18/06/2019 3 07:15 10:15 2 2 2 SSW SSW  SSW 2 2 2 8 8 8 1 1 1 1 1 1 0 0 0 0 0 0 AM
18/06/2019 1 09:20 12:20 3 3 3w Sw  SW 2 2 0 8 8 8 2 2 2 2 2 2 0 0 0 0 0 0SS
18/06/2019 4 10:45 13:45 2 2 3SSW SSW  SSW 1 1 1 7 7 7 1 1 1 1 1 2 0 0 0 0 0 0 AM
19/06/2019 3 11:55 14:55 3 3 25W  SwW  SW 2 2 0 7 7 7 2 2 2 2 2 2 0 0 0 0 0 0SS
19/06/2019 4 14:55 17:55 2 2 3SSW SSW  SSW 0 1 0 7 8 8 2 2 2 2 2 2 0 0 0 0 0 0 AM
20/06/2019 5 06:05 09:05 3 3 3swW Sw  SW 0 0 2 5 7 8 2 2 2 2 2 2 0 0 0 0 0 0 AM
20/06/2019 2 06:40 09:40 4 4 4SW SW SW 2 2 2 7 7 7 2 2 2 2 2 2 0 0 0 0 0 0SS
20/06/2019 5 09:35 12:35 2 3 3SW  SwW  WSw 2 2 3 8 7 7 1 1 1 2 2 2 0 0 0 0 0 0 AM
20/06/2019 2 10:10 13:10 4 4 4 W w w 2 2 0 7 7 7 2 2 2 2 2 2 0 0 0 0 0 0SS
16/07/2019 5 11:00 14:00 2 3 3w w w 0 0 0 7 5 7 2 2 2 2 2 2 0 0 0 0 0 0SS
16/07/2019 2 11:10 14:10 2 3 3W w w 0 0 0 6 6 6 2 2 2 2 2 2 0 0 0 0 0 0 AM
16/07/2019 5 14:30 17:30 3 3 3w w w 0 0 0 5 5 5 2 2 2 2 2 2 0 0 0 0 0 0SS
16/07/2019 2 14:40 17:40 3 3 4SW SW SW 0 0 0 6 6 5 2 2 2 2 2 2 0 0 0 0 0 0 AM
17/07/2019 3 05:50 08:50 3 3 3w w w 2 2 2 8 8 8 1 2 2 2 2 2 0 0 0 0 0 0SS
17/07/2019 3 10:00 13:00 3 3 28W SW  SW 2 2 2 8 8 8 2 2 2 2 2 2 0 0 0 0 0 0 AM
18/07/2019 4 05:55 08:55 2 3 3swW  Sw  SW 2 2 2 8 8 8 1 2 2 2 2 2 0 0 0 0 0 0SS
18/07/2019 1 07:00 10:00 2 3 3SW  SwW  SwW 0 0 2 7 8 7 1 1 1 1 1 1 0 0 0 0 0 0 AM
18/07/2019 4 10:35 13:35 2 2 3w Sw  SW 1 2 2 7 7 7 1 1 1 1 2 2 0 0 0 0 0 0 AM
18/07/2019 1 12:55 15:55 3 4 4SW SW SW 2 2 2 7 7 7 2 2 2 2 2 2 0 0 0 0 0 0SS
20/08/2019 5 07:10 10:10 3 3 3sW  Sw  SW 0 2 2 7 7 7 2 2 2 2 2 2 0 0 0 0 0 0SS
20/08/2019 2 07:20 10:20 3 3 3SW  SwW  SwW 1 0 2 8 6 8 1 2 2 1 2 2 0 0 0 0 0 S AM
20/08/2019 5 10:40 13:40 3 4 3swW  Sw  SW 2 0 0 7 7 7 2 2 2 2 2 2 0 0 0 0 0 0SS
20/08/2019 2 10:50 13:50 3 4 4SW SW SW 0 0 0 7 6 4 2 2 2 2 2 2 0 0 0 0 0 0 AM
21/08/2019 D 05:40 08:40 2 3 3swW  Sw  SW 0 0 0 7 7 8 1 2 2 1 2 2 0 0 0 0 0 0SS
21/08/2019 1 08:05 11:05 3 3 3SW  SwW  SwW 0 0 0 7 8 8 1 1 2 1 1 2 0 0 0 0 0 0 AM
21/08/2019 6 09:15 12:15 4 4 3w Sw  SW 0 0 0 8 8 8 2 2 2 2 2 2 0 0 0 0 0 0SS
21/08/2019 1 11:35 14:35 3 3 38 S S 0 0 3 8 8 8 2 2 1 2 2 2 0 0 0 0 0 0 AM
21/08/2019 6 12:45 1545 3 4 4SW S S 0 2 3 8 8 8 2 2 1 2 2 2 0 0 0 0 0 0SS
22/08/2019 4 06:35 09:35 2 2 2 SSW SSW  SSW 0 0 0 8 7 7 1 2 2 2 2 2 0 0 0 0 0 0 AM
22/08/2019 4 10:05 13:05 3 3 2 SSW SSW  SSw 0 0 1 6 8 8 1 1 2 2 2 2 0 0 0 0 0 0 AM
22/08/2019 3 12:45 15:45 3 3 4 SSW SSW  SW 2 2 2 8 8 8 2 2 1 2 2 2 0 0 0 0 0 0SS
22/08/2019 3 16:15 19:15 3 3 3sW Sw  SW 2 2 2 8 8 8 2 2 1 2 2 2 0 0 0 0 0 0SS
23/08/2019 D 06:40 09:40 3 3 3SW  SwW  SwW 0 0 0 8 8 8 1 2 2 2 2 2 0 0 0 0 0 0SS
23/08/2019 D2 06:55 09:55 3 3 3w Sw  SW 0 0 0 8 8 8 1 1 2 1 1 2 0 0 0 0 0 0 AM
17/09/2019 4 06:10 09:10 2 2 3NW  NW NW 0 0 0 3 3 5 2 2 2 2 2 2 0 0 0 0 0 0SS
17/09/2019 2 07:05 10:05 4 3 4NW NW NW 0 0 0 2 2 2 2 2 2 2 2 2 0 0 0 0 0 0 AM
17/09/2019 4 09:40 12:40 3 3 3NW  NW NW 0 0 0 5 5 8 2 2 2 2 2 2 0 0 0 0 0 0SS
17/09/2019 2 10:35 13:35 4 4 SNW NwW NwW 0 0 0 2 3 3 2 2 2 2 2 2 0 0 0 0 0 0 AM
17/09/2019 3 13:10 16:10 3 3 3NW  NW NW 0 0 0 5 5 5 2 2 2 2 2 2 0 0 0 0 0 0SS
17/09/2019 5 15:05 18:05 3 4 3 WNW WNW WNW 0 0 0 6 6 5 2 2 2 2 2 2 0 0 0 0 0 0 AM
18/09/2019 5 06:40 09:40 2 2 2NW  NW  NW 1 1 2 8 8 8 2 1 1 1 1 1 0 0 0 0 0 0SS
18/09/2019 3 06:55 09:55 1 1 INW  NW  NW 1 1 1 8 8 8 2 1 1 1 1 1 0 0 0 0 0 0 AM
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72 20/08/2019 5RH 2 48 1047 3 3 2 1
73 20/08/2019 S5 RH 1 70 1303 3 3 3 3 3 3
74 20/08/2019 2 RH 1 104 1145 3 3 3 3 3 3 3 3
75 20/08/2019 2 EA 1 5 1221 1
76 20/08/2019 2 EA 1 66 1230 1 1 1 1 1
77 20/08/2019 2 RH 1 168 1247 3 3 3 3 3 3 3 3 3 3 3 3
78 21/08/2019D RH 1 40 0752 3 3 3 3
79 21/08/2019 1RH 1 115 0845 1 1 1 1 2 2 2 2
80 21/08/2019 10P 1 152 10029 1 1 2 2 2 2 2 2 2 2 2
81 21/08/2019 6 EA 1 167 12247 2 2 3 3 3 3 3 3 3 3 3 3
82 22/08/2019 4 BK 2 38 0904 1 1 1
83 23/08/2019D RH 1 63 0719 3 3 3 3 3
84 23/08/2019D RH 2 50 0830 4 4 4 3
85 23/08/2019D RH 1 58 0928 4 4 4 4 4
86 23/08/2019 D2 RH 2 66 0757 2 2 2 2 2
87 23/08/2019 D2 RH 1 72 0836 2 2 1 1 1 1
88 23/08/2019 D2 RH 1 171 0913 11 1 1 2 2 2 2 2 2 2 2
89 23/08/2019 D2 RH 2 398 0939 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
90 17/09/2019 2EA 1 157 1314 4 4 4 4 4 4 4 4 4 4 4
91 17/09/2019 2EA 11180 1321 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
92 17/09/2019 2PG 300 105 1335 4 4 4 4 4 4 4 4
93 17/09/2019 3 EA 1 713 1324 3 3 3 3 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
94 15/10/2019 2EA 1 600 1412 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 2 2 2 1 1 1 2 2 2 2 3 3 3 3 4 4 4 4 4
95 15/10/2019 4 EA 2 155 0938 3 3 3 3 3 3 3 3 3 3 3
96 16/10/2019 6 GD 1 136 1659 2 2 2 2 2 2 2 2 2 2 female
97 19/11/2019 2EA 1 78 0948 1 1 1 1 1
98 19/11/2019 2EA 1126 0951 1 1 1 1 1 2 2 2 2 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4continued4
99 19/11/2019 2EA 1 29 1004 11 1 2 2 2 2 2 2 2 3 3 3 3 3 3 3 383 3 3 3
100 19/11/2019 4 WE 2 162 0919 2 2 3 3 3 3 3 3 3 3 4 4
101 19/11/2019 4 EA 1 197 0931 3 3 3 3 3 3 3 3 3 3 3 3 2 2
102 19/11/2019 2 EA 1 55 1112 11 1 1 1
103 19/12/2019 S5 EA 2 230 1055 2 2 2 2 2 2 1 1 2 2 2 2 2 2 2 2 AD, SUB-AD
104 19/12/2019 5EA 1 47 11.09 2 2 2 2 SUB-AD
105 19/12/2019 3 BK 5 25 1016 1 1 1 5 MALES
106 19/12/2019 3 EA 2 39 1043 1 1 1 1
107 19/12/2019 3 EA 1 20 1044 1 1 1 female
108 19/12/2019 3 EA 1 20 1044 1 1 1 MALE SAT TAG
109 19/12/2019 3 EA 1 121 1059 2 2 2 1 1 1 1 1 1 MALE
110 19/12/2019 3 BK 1 25 1059 1 1 MALE
111 19/12/2019 6 GD 1 9 1524 1 1 1 2 1 1 1
112 11/02/2020 5 WE 1 110 0920 3 3 2 2 2 2 2 2 SUB-AD
113 11/02/2020 3 WE 1 518 0849 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3 3
114 26/03/2020 2 RH 1 346 0847 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3
115 27/03/2020 6 RH 1 40 0739 3 3 3 3
116 27/03/2020 6 RH 1 62 0821 3 3 3 3 3
117 17/04/2020 6 EA 1 47 0825 1 1 1 1
118 17/04/2020 6 EA 1 74 0858 2 2 2 2 2 1
119 17/04/2020 6 EA 1 9 0921 4 4 3 3 3 2 2
120 17/04/2020 5BV 1 68 1007 1 1 1 1 1 1 1 1
121 17/04/2020 5 WE 1 57 1120 3 3 3 3 3 3 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
122 17/04/2020 6 EA 1 29 1211 2 2 2
123 21/04/2020 6 EA 1 79 11119 2 2 2 2 2 1
124 21/04/2020 6 HH 1 5 17230 2 2 2 2 1
125 21/04/2020 6 EA 1 116 1740 3 3 3 3 3 3 2 2 2
126 21/04/2020 3 MA 2 37 0827 1 1 1 1
127 21/04/2020 3 RH 2 170 08% 3 3 3 3 3 3 3 3 3 3 3 3
128 22/04/2020 D RH 1 71 1619 3 3 3 2 1
129 23/04/2020 2 RH 1 19 1302 121 1 1 1 2 2 2 2 3 3 3 3 3
130 23/04/2020 2 EA 1 20 1528 1 1 1
131 23/04/2020 2 EA 1 15 1532 1 1
132 05/05/2020 6 EA 1 84 13314 1 1 1 2 2 1 1
133 05/05/2020 6 EA 1 13 1336 1 1
134 05/05/2020 6 EA 1 786 1350 1 1 1 1 2 2 3 3 3 3 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
135 05/05/2020 6 EA 1 745 1355 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
136 05/05/2020 6 EA 1 187 1606 4 4 4 4 4 4 4 4 4 4 4 3 3 3
146 05/05/2020 6 EA 1 256 1628 3 3 3 3 3 4 4 4 4 4 4 4 4 4 4 4 4
147 05/05/2020 6 EA 1 344 1745 3 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4
148 06/05/2020 2 RH 2 271 0912 11 1 1 2 2 2 2 3 3 3 3 38 3 3 3 3 3 3
149 07/05/2020 D SN 1 210 0846 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
150 07/05/2020 D RH 2 92 09122 2 2 2 2 2 2 2 2
151 07/05/2020 1 SN 1 43 1257 2 2 2 2
152 07/05/2020 1SN 1 394 1313 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
153 02/06/2020 5 BV 1 138 1314 1 1 1 1 1 2 2 2 2 2
154 02/06/2020 6 OP 1 54 1416 3 3 3 3 3



155 02/06/2020 6 HH 1 40 1605 1 1 1 1 IMM MALE
169 02/06/2020 6 WE 1 5 1829 2 2 2 2 1

156 03/06/2020 1 RH 1 48 0811 4 4 4 4

157 03/06/2020 2 OP 1 493 12247 2 2 2 1 1 1 2 2 =2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2

168 04/06/2020 7 WE 1 265 1408 3 3 3 3 4 4 4 4 4 4 4 4 4 4 4 4 4 4

158 05/06/2020 3 WE 1 78 0929 1 1 1 1 1 IMM

159 05/06/2020 3 WE 1 3 1018 1 1 1 IMM

160 05/06/2020 3 OP 1 165 1048 2 2 2 2 2 1 1 1 1 1 1 1

167 05/06/2020 3 WE 1 187 1049 2 2 2 2 2 2 2 3 3 3 3 3 3 3 IMM

161 23/06/2020 6 EA 2 216 1301 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4

162 23/06/2020 6 EA 1 38 1318 3 3 3 4 4

163 23/06/2020 6 EA 1 435 1416 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3

164 23/06/2020 6 EA 1 239 1443 4 4 4 4 4 4 3 3 3 3 2 2 2 2 2 3 3

165 30/06/2020 D RH 1 5 11:141 3 3 3 3 1

166 30/06/2020 D RH 1 50 1212 3 3 3 1

170 01/07/2020 5 RH 1 40 0906 4 4 4 4

171 01/07/2020 D RH 1 38 095 1 1 1 1

172 01/07/2020 D RH 1 8 10222 1 1 1 1 1 1 1

173 01/07/2020 7 HH 1 75 1542 1 1 1 1 1 1 ADULT FEMALE
174 03/07/2020 6 RH 1 25 095 3 3 3

175 03/07/2020 6 RH 1 32 1018 4 4 4

176 03/07/2020 6 RH 1 40 1310 4 4 4 3

177 17/07/2020 D RH 1 55 0653 3 3 3 4 4

178 17/07/2020 D RH 1 40 0818 4 4 3 3

179 17/07/2020 D RH 1 49 0830 3 3 3 3

180 17/07/2020 D RH 1 10 0844 1 1

181 17/07/2020 D RH 1 39 0852 1 1 1

182 17/07/2020 D RH 1 602 0943 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4

183 21/07/2020 6 EA 1 110 0731 4 4 4 4 4 4 4 4

184 21/07/2020 6 EA 1 574 1128 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 3 3 3 3 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4

185 23/07/2020 D RH 2 101 0623 3 3 3 3 3 4 4 4

186 23/07/2020 D RH 1 55 0724 4 4 3 3 2

187 23/07/2020 D RH 1 69 0742 2 2 2 3 3 3

188 23/07/2020 D RH 1 70 0957 4 4 4 4 3 2

189 23/07/2020 D RH 2 117 1225 4 4 4 3 3 3 3 3 3

190 23/07/2020 D RH 1 87 1310 2 2 3 3 3 4 4

192 18/08/2020 5 OP 1 46 11:139 3 3 3 2

193 18/08/2020 5 OP 1 71 1145 2 2 2 2 2 2

194 18/08/2020 5 HH 2 3% 1200 11 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

195 18/08/2020 1 OP 2 38 1047 33 3 3 3 3 3.3 3 8 3 3 838 3 3 3 3 3 3 3 383 3 3 38 3 3 3

196 18/08/2020 1 OP 1 498 1100 2 2 2 2 2 2 3 3 3 3 3 3 3 38 3 3 3 3 4 4 4 4 4 4 4 4 4 4 4 3 3 3 3 3

197 18/08/2020 1 OP 1 241 1104 3 3 3 3 3 3 3 3 3 3 3 38 3 3 3 3 3

198 18/08/2020 1 OP 1 137 1430 2 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3

199 18/08/2020 1 OP 1 122 1432 3 3 3 3 3 3 3 3 3

200 19/08/2020 2 WE 1 97 o132 11 1 1 2 2 2 IMM

201 19/08/2020 4 WE 1 209 16144 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 IMM

202 20/08/2020 3 GP 2 140 1022 2 2 2 2 2 2 2 2 2 2

203 20/08/2020 3 OP 1 331 1131 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

204 09/09/2020 4 EA 2 238% 1416 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 ADPRStayedat4d
205 09/09/2020 4 EA 1 55 1509 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4 Sat tag AD M
206 09/09/2020 4 EA 1 165 1541 2 2 2 2 2 2 2 2 2 2 2 2 ADF

207 09/09/2020 4 EA 2 915 1615 3 3 3 3 3 3 383 3 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3 2 2 2 2 2 2 2 2 2 2 2ADPRMtagged
208 09/09/2020 4 WE 1 70 1639 3 3 3 3 3 3 3 3 3 3 3 3 3 3 383 3 3 3 3 38 3 3 3 3 3 2 2 2 2 2 2 2 3 3 3 3 4 4 4 4 4 4 4 4 4 4 4 4 A4AD

209 10/09/2020 6 HH 1 46 12211 1 1 1 1 AD M hunting
210 10/09/2020 6 HH 1 77 1220 11 1 1 1 1 AD M hunting
211 06/10/2020 1 WS 9 84 11:29 4 4 4 4 4 4

212 06/10/2020 6 EA 1 104 1313 3 3 3 3 3 2 2

213 06/10/2020 6 WE 1 35 1359 1 1 1 1

214 07/10/2020 3 EA 2 264 0907 11 1 1 1 1 1 1 1 1 2 2 2 2 1 1 1 1 1 SAT TAG M & AF
215 07/10/2020 4 EA 1 3% 110117 2 2 2 2 1 1 1 2 2 2 2 =2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 SAT TAG AM
216 07/10/2020 4 EA 1 205 11125 2 2 2 3 3 3 4 4 4 4 4 4 3 3 MOBBED BY RN
217 07/10/2020 4 EA 1 101 1145 2 2 2 1 1 1 1 AF

218 07/10/2020 4 EA 1 35 1212 2 2 2 2 2 2 1 1 1 1 1 1 1 1 2 2 2 2 2 3 3 2 2 1 SAT TAG AM
219 07/10/2020 4 EA 1 198 1222 2 2 2 2 2 2 2 2 2 2 2 2 2 2 AF

220 07/10/2020 4 EA 1 311 12% 1 1 1 1 1 2 2 2 2 3 3 3 4 4 3 3 3 3 3 3 2 2 AF

221 07/10/2020 4 WE 1 69 1308 3 3 3 3 3 3 3 3 38 3 3 8 3 2 2 2 1 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 3 4 4 4 4 4 4 4 4 4 4 4 IMM

222 07/10/2020 4 EA 1 764 1514 2 2 2 1 1 1 1 1 2 2 2 2 2 2 1 1 1 1 2 2 2 2 2 2 2 3 3 2 3 3 3 3 3 3 3 3 3 3 3 4 4 4 4 4 4 4 4 4 4

223 07/10/2020 2 WE 1 231 16110 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 4 IMM

224 08/10/2020 5 GD 2 33 0906 1 1 1 2F/IMM

225 08/10/2020 5 WE 1 15 0916 1 1 AD

226 08/10/2020 5 BK 3 39 0938 1 1 1 2M & 1F
227 08/10/2020 5 WE 1 403 12228 2 2 2 3 3 3 3 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 IMM

228 08/10/2020 5 WE 1 115 1244 2 2 2 3 3 3 3 3

229 08/10/2020 5 WE 2 273 132 2 2 2 2 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 2 MM
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20/01/2021
09/02/2021
09/02/2021
09/02/2021
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15:42
13:46
14:10
16:01
08:34
09:00
10:04
10:10
10:20
11:44
12:01
13:17
11:02
11:28
12:44
13:00
14:45
15:40
15:44
16:14
16:33
16:46
12:10
13:41
11:08
11:32
11:44
11:40
12:14
13:10
13:40
14:36
15:00
15:57
12:00
11:48
12:07
13:35
13:50
09:03
10:10
11:40
12:15
13:47
11:25
12:05
08:20
09:00
10:26
08:30
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RN
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BZ
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450
451
452
453
454
455
456
457
458
459
460
461
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463
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466
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479
480
481
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483
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485
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490
491
492
493
494
495
496
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11/02/2021
11/02/2021
11/02/2021
11/02/2021
16/03/2021
16/03/2021
16/03/2021
16/03/2021
16/03/2021
16/03/2021
16/03/2021
16/03/2021
16/03/2021
16/03/2021
16/03/2021
06/04/2021
06/04/2021
25/05/2021
25/05/2021
25/05/2021
25/05/2021
25/05/2021
25/05/2021
25/05/2021
25/05/2021
25/05/2021
25/05/2021
25/05/2021
25/05/2021
25/05/2021
25/05/2021
25/05/2021
25/05/2021
25/05/2021
25/05/2021
11/06/2021
11/06/2021
11/06/2021
11/06/2021
11/06/2021
11/06/2021
11/06/2021
11/06/2021
11/06/2021
17/06/2021
17/06/2021
19/07/2021
19/07/2021
19/07/2021
19/07/2021
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09:00
09:40
10:10
12:24
09:10
10:25
11:00
12:00
13:15
13:58
16:04
16:41
17:10
15:25
16:05
14:20
15:00
10:14
10:21
10:31
10:37
10:41
10:46
11:28
11:50
11:25
12:47
13:55
16:09
16:30
16:51
17:11
17:55
18:41
19:01
17:59
19:02
15:00
15:55
16:14
17:22
17:39
19:36
20:25
07:14
08:02
09:48
10:23
10:39
11:22
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RN
BZ
BZ
BZ
LB
LB
RN
RN
RN
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RN
BZ
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SH
RN
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BZ
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BZ
BZ
BZ
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RN
BZ
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500
501
502
503
504
505
506
507
508
509
510
511
512
513
514
515
516
517
518
519
520
521
522
523
524
525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549

19/07/2021
19/07/2021
19/07/2021
19/07/2021
19/07/2021
19/07/2021
19/07/2021
19/07/2021
19/07/2021
19/07/2021
19/07/2021
19/07/2021
19/07/2021
19/07/2021
19/07/2021
13/08/2021
13/08/2021
13/08/2021
13/08/2021
13/08/2021
13/08/2021
13/08/2021
13/08/2021
08/09/2021
08/09/2021
08/09/2021
08/09/2021
08/09/2021
08/09/2021
08/09/2021
08/09/2021
08/09/2021
08/09/2021
08/09/2021
06/10/2021
06/10/2021
06/10/2021
06/10/2021
06/10/2021
06/10/2021
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11:43
11:14
12:10
12:35
13:42
13:50
15:14
17:54
14:49
16:31
18:12
18:30
18:55
19:42
20:10
10:19
10:41
11:49
13:10
14:17
14:42
16:10
16:31
09:41
11:07
12:14
10:16
11:02
11:31
12:16
14:40
13:42
14:51
15:18
09:23
10:28
10:36
11:48
09:16
09:25
09:50
10:08
10:49
12:01
12:14
13:36
14:06
14:34
12:58
13:25
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BZ
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BZ
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550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568
569
570
571
572
573
574
575
576
577
578
579
580
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607

06/10/2021
06/10/2021
29/11/2021
29/11/2021
29/11/2021
21/12/2021
21/12/2021
21/12/2021
21/12/2021
19/01/2022
19/01/2022
19/01/2022
19/01/2022
19/01/2022
19/01/2022
22/02/2022
22/02/2022
22/02/2022
22/02/2022
22/02/2022
22/02/2022
22/02/2022
28/03/2022
28/03/2022
28/03/2022
28/03/2022
28/03/2022
28/03/2022
28/03/2022
28/03/2022
28/03/2022
18/03/2025
18/03/2025
19/03/2025
19/03/2025
19/03/2025
19/03/2025
19/03/2025
19/03/2025
19/03/2025
19/03/2025
19/03/2025
19/03/2025
20/03/2025
20/03/2025
20/03/2025
21/03/2025
21/03/2025
21/03/2025
21/03/2025
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14:32
15:11
10:21
11:58
12:19
10:01
14:40
15:20
15:52
10:41
11:23
11:26
14:53
14:22
16:05
13:27
12:10
12:58
13:42
14:08
15:09
16:15
10:53
12:10
12:45
13:10
15:09
15:21
15:34
15:01
15:52
12:15
13:30
08:31
08:41
09:45
11:36
12:02
13:16
15:51
16:00
17:10
17:45
16:01
17:14
17:49
08:41
09:00
07:28
11:03

RN
BZ
RN
BZ
RN
RG
BZ
RN
RN
RN
BZ
RN
RN
SH
RN
RN
RN
RN
RN
RN
RN
RN
RN
BZ
RN
BZ
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RN
BZ
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RN
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608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634
635
636
637
638
639
640
641
642
643
644
645
646
647
648
649
650
651
652
653
654
655
656
657

21/03/2025
21/03/2025
21/03/2025
08/04/2025
08/04/2025
08/04/2025
08/04/2025
08/04/2025
08/04/2025
08/04/2025
08/04/2025
08/04/2025
08/04/2025
08/04/2025
08/04/2025
08/04/2025
08/04/2025
10/04/2025
10/04/2025
10/04/2025
10/04/2025
10/04/2025
10/04/2025
10/04/2025
10/04/2025
10/04/2025
10/04/2025
10/04/2025
05/05/2025
05/05/2025
05/05/2025
05/05/2025
05/05/2025
05/05/2025
05/05/2025
05/05/2025
06/05/2025
06/05/2025
06/05/2025
06/05/2025
06/05/2025
06/05/2025
07/05/2025
07/05/2025
08/05/2025
08/05/2025
24/06/2025
24/06/2025
24/06/2025
24/06/2025
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12:02
13:22
12:30
09:45
11:41
12:00
12:19
13:15
13:20
14:02
15:13
16:30
17:05
17:33
12:14
13:00
15:15
07:41
08:40
09:22
07:30
07:56
07:58
15:00
16:12
16:57
18:45
11:15
10:11
12:02
12:40
13:16
13:25
15:30
17:59
18:00
11:10
12:12
14:17
16:02
16:58
17:45
08:30
10:15
09:02
09:40
07:17
08:30
14:07
14:30

RN
RN
RN
RN
RN
BZ
BZ
BZ
BZ
BZ
BZ
BZ
BZ
BZ
BZ
BZ
BZ
SH
BZ
RN
RN
RN
RN
BZ
RN
RN
BZ
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658
659
660
661
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663
664
665
666
667
668
669
670
671
672
673
674
675
676
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678
679
680
681
682
683
684
685
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687
688
689
690
691
692
693
694
695
696
697
698
699
700
701
702
703

24/06/2025
25/06/2025
25/06/2025
26/06/2025
26/06/2025
26/06/2025
26/06/2025
26/06/2025
26/06/2025
26/06/2025
27/06/2025
27/06/2025
27/06/2025
27/06/2025
15/07/2025
15/07/2025
15/07/2025
15/07/2025
15/07/2025
15/07/2025
16/07/2025
16/07/2025
17/07/2025
17/07/2025
17/07/2025
17/07/2025
17/07/2025
17/07/2025
17/07/2025
18/07/2025
18/07/2025
18/07/2025
12/08/2025
12/08/2025
12/08/2025
12/08/2025
12/08/2025
12/08/2025
13/08/2025
13/08/2025
13/08/2025
13/08/2025
13/08/2025
13/08/2025
13/08/2025
14/08/2025
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16:00
08:14
09:01
08:14
10:02
11:30
12:01
14:02
16:03
16:10
07:22
08:00
12:41
13:03
13:15
14:21
13:47
15:10
15:40
18:47
16:09
17:41
11:00
11:05
12:08
14:52
13:00
13:42
15:10
07:17
08:00
09:28
11:04
12:02
12:30
15:09
16:36
16:55
10:25
11:40
12:02
14:30
13:10
17:15
16:50
16:45
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SH
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BZ
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Date

26/03/2019 SS
26/03/2019 AM
26/03/2019 SS
27/03/2019 SS
27/03/2019 SS
27/03/2019 AM
28/03/2019 SS
28/03/2019 AM
28/03/2019 SS
28/03/2019 AM
29/03/2019 SS
16/04/2019 SS
16/04/2019 AM
17/04/2019 SS
17/04/2019 AM
17/04/2019 AM
17/04/2019 SS
17/04/2019 AM
17/04/2019 SS
17/04/2019 AM
18/04/2019 SS
18/04/2019 AM
19/04/2019 SS
19/04/2019 SS
19/04/2019 AM
19/04/2019 AM
21/05/2019 SS
21/05/2019 AM
22/05/2019 SS
22/05/2019 AM
22/05/2019 SS
22/05/2019 SS
22/05/2019 AM
23/05/2019 AM
23/05/2019 SS
23/05/2019 AM
23/05/2019 AM
24/05/2019 SS
24/05/2019 AM
24/05/2019 SS
18/06/2019 SS
18/06/2019 AM
18/06/2019 SS
18/06/2019 AM
19/06/2019 AM
19/06/2019 SS
19/06/2019 SS
20/06/2019 AM
20/06/2019 SS
20/06/2019 AM
20/06/2019 SS
21/06/2019 SS
21/06/2019 SS
16/07/2019 SS
16/07/2019 AM
16/07/2019 AM
16/07/2019 SS
17/07/2019 AM
17/07/2019 AM
17/07/2019 SS
17/07/2019 AM
17/07/2019 AM
17/07/2019 SS
18/07/2019 SS
18/07/2019 SS
19/07/2019 SS
19/07/2019 AM
19/07/2019 AM
20/08/2019 SS
20/08/2019 SS
20/08/2019 SS
20/08/2019 AM
20/08/2019 SS
21/08/2019 AM
21/08/2019 SS
21/08/2019 AM
22/08/2019 SS
22/08/2019 AM
22/08/2019 AM
17/09/2019 AM
17/09/2019 AM
17/09/2019 SS
17/09/2019 AM
17/10/2019 SS
17/10/2019 AM
21/11/2019 SS
16/01/2020 SS
16/01/2020 AM
11/02/2020 SS
12/02/2020 AM
24/03/2020 AM
24/03/2020 SS
25/03/2020 SS
26/03/2020 SS
27/03/2020 SS
17/04/2020 SS
17/04/2020 AM
17/04/2020 AM
17/04/2020 SS
22/04/2020 AM
22/04/2020 SS
23/04/2020 SS
23/04/2020 SS
05/05/2020 SS
06/05/2020 SS
06/05/2020 AM
07/05/2020 SS

SURVE' Survey

Eagle/Raptor
Raptor
Eagle/Raptor
Eagle/Raptor
Eagle/Raptor
Raptor

BK

BK
Eagle/Raptor
Raptor

BK
Eagle/Raptor
Raptor

BK

BK

Raptor

BBS

Raptor

Diver

BK
Eagle/Raptor
Raptor

BBS

BK

Diver

BK
Eagle/Raptor
Raptor

BK

BBS

BBS

Diver

BBS

BK
Eagle/Raptor
Diver

BBS

BK

BK

BBS

Raptor
Raptor

Diver

Diver

Raptor
Eagle/Raptor
Eagle/Raptor
BBS

BBS

Diver

Diver
Eagle/Raptor
BBS

Diver

Diver

BBS

BBS

Raptor

Diver
Eagle/Raptor
Diver

Raptor
Eagle/Raptor
Eagle/Raptor
Eagle/Raptor
Diver

Diver

BBS

Raptor

Diver

Raptor

Diver

Diver

Raptor
Raptor

Diver
Eagle/Raptor
Raptor

Diver

WWO

WWO

WWO

WWO

WWO

WWO

WWO

WWO

WWO

WWO

WWO

BK

BK

BK

BK
Eagle/Raptor
BK

BK

BBS
Eagle/Raptor
Eagle/Raptor
Eagle/Raptor
BBS

Diver
Eagle/Raptor
BK

Raptor

BK

Start
06:20
14:35
16:15
06:15
14:00
14:50
05:10
05:30
07:45
15:10
05:10
06:05
06:30
05:25
06:00
07:30
14:20
15:20
16:40
16:50
06:00
13:30
05:15
08:00
06:00
07:30
11:35
12:40
04:20
05:20
13:15
17:00
17:10
05:00
05:50
06:30
14:00
04:45
05:30
06:15
12:20
13:45
16:00
16:45
11:50
06:20
14:55
12:35
13:10
15:45
16:20
05:10
07:45
05:20
06:30
08:30
08:30
06:30
08:30
08:50
13:20
15:30
15:40
08:55
15:55
04:20
06:30
08:00
06:05
06:40
13:40
13:50
16:45
14:35
15:45
16:35
06:20
13:15
15:15
06:30
13:35
16:25
18:05
06:50
07:30
07:55
09:15
09:40
14:00
14:30
06:00
06:00
05:40
05:25
12:00
05:30
05:30
15:00
14:30
06:50
11:00
12:50
15:50
15:25
06:20
14:50
06:00

End
09:15
18:30
18:40
07:30
18:45
18:30
07:45
08:30
18:00
17:30
08:00
12:15
12:30
07:50
07:30
08:30
16:40
16:50
18:00
18:00
18:20
18:30
08:00
10:00
07:30
10:30
18:35
18:40
06:45
10:30
16:30
18:20
18:10
06:30
18:25
07:30
17:30
06:15
08:30
08:00
15:50
16:45
18:30
17:45
14:50
11:55
18:15
15:35
16:10
18:45
19:20
07:45
09:15
08:20
08:30
11:00
11:00
08:30
10:00
15:20
15:20
18:30
17:40
12:55
18:15
09:30
08:00
09:30
06:35
07:10
16:40
19:00
18:45
16:35
18:30
17:35
12:45
15:15
17:15
07:00
15:05
19:30
18:35
11:00
10:30
11:00
12:10
12:40
16:50
17:30
08:00
08:10
07:45
08:05
15:15
08:00
08:00
17:00
17:25
11:00
14:00
15:50
18:45
19:50
08:40
17:50
08:20

LENGTH WS1 WS2 WS3 WS4 WS5 WS6 WS7 WDirl WDir2 WDir3 WDir4 WDir5 WDir6 WDir7

02:55
03:55
02:25
01:15
04:45
03:40
02:35
03:00
10:15
02:20
02:50
06:10
06:00
02:25
01:30
01:00
02:20
01:30
01:20
01:10
12:20
05:00
02:45
02:00
01:30
03:00
07:00
06:00
02:25
05:10
03:15
01:20
01:00
01:30
12:35
01:00
03:30
01:30
03:00
01:45
03:30
03:00
02:30
01:00
03:00
05:35
03:20
03:00
03:00
03:00
03:00
02:35
01:30
03:00
02:00
02:30
02:30
02:00
01:30
06:30
02:00
03:00
02:00
04:00
02:20
05:10
01:30
01:30
00:30
00:30
03:00
05:10
02:00
02:00
02:45
01:00
06:25
02:00
02:00
00:30
01:30
03:05
00:30
04:10
03:00
03:05
02:55
03:00
02:50
03:00
02:00
02:10
02:05
02:40
03:15
02:30
02:30
02:00
02:55
04:10
03:00
03:00
02:55
04:25
02:20
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