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BALGRAY PROPOSED WIND FARM: AUTUMN BIRD SURVEYS
2023

Introduction

1. This report describes further autumn bird survey work carried out for a proposed wind farm at
Balgray, Dumfries and Galloway. It provides two additional months’ baseline data on the bird
populations, activity and flight paths within the vicinity of the wind farm site to inform
subsequent ornithological impact assessment, to fill the gap in data collection during the 2022-
23 season and hence complete two full years of baseline.

2. The surveys have been designed with reference to current NatureScot survey guidance on bird
surveys for wind farms (SNH 2017). The surveys were undertaken by Stuart Piner, a highly
experienced bird surveyor.

Study Area

3. The site is located about 7 km north-east of Lockerbie in Dumfries and Galloway. The wintering
bird survey areas were chosen to include all areas within the possible zone of ornithological
influence of the wind farm (Figure 1). This included the wind farm site, plus a 500 m buffer for
the main winter walkover surveys (the core survey area, following NatureScot guidance, SNH
2017) and a 2 km buffer for the wider wintering waterfowl surveys (the wider survey area),
where access/viewing was possible and where there was potentially suitable habitat (Figure 1).
The main core survey area covered a total area of 15.1 km? and the wider survey area 44.3
km?2. It comprised predominantly upland moorland habitat, currently used mainly for grazing
sheep, surrounded by commercial conifer plantation and agriculturally improved grassland.

Autumn Bird Survey Methods

4, The aim of the autumn field survey work was to obtain data on the ornithological importance
of the wind farm site and its surrounds at that time of year, and on the flight lines of key target
species. It included walkover surveys of the site and vantage point surveys of bird flight
activity. The surveys were undertaken during September and October 2023.

Autumn Walkover Surveys

5. Walkover mapping surveys of the wintering birds within the site and a 500 m buffer took place
in accordance with NatureScot guidance (SNH 2017). The survey focused on key target species
which included all EU Birds Directive Annex 1 species, Wildlife & Countryside Act (1981)
Schedule 1 species and Red-listed birds of Conservation Concern (Stanbury et al. 2021), as per
NatureScot (SNH 2017).

6. As well as counting and mapping each species, the behaviour of each flock was also recorded,
e.g. feeding/roosting. The surveys included work at dawn and dusk to check the area
specifically for roosting hen harriers and other important raptors. Four surveys were
undertaken at approximately fortnightly intervals during September and October 2023.
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Goose Feeding Distribution Surveys

7.

Additional surveys were undertaken twice-monthly of all possible habitats that could be used
by wintering waterfowl (including pink-footed geese, greylag geese and whooper swans) as
feeding/roosting sites within 2 km of the site (to give contextual information about where
goose feeding flocks were located, and provide further information on possible linkage to
SPAs). The site lies within the potential SPA connectivity distance from the Castle Loch SPA (for
which pink-footed geese are a qualifying feature) and within a known goose feeding area
(Mitchell 2012, SNH 2013),

Vantage Point Surveys

8.

10.

11.

12.

Vantage Point surveys were carried out to determine bird flight activity within the wind farm
site to assess collision risk. The surveys quantified the bird numbers that could potentially be at
risk of collision (including roost flight observations at dawn/dusk). All flight lines of target
species were mapped, and the flight height of each flock recorded. Target species were the
same as those set out above for the walkover surveys.

The specific aim of the VP surveys was to collect data on key target species flight activity to
enable estimates of:

=  The time spent flying over the survey area
= The relative use made of different parts of the survey area
= The proportion of flying time spent at different elevations above the ground.

Two vantage points were used to cover the wind farm site. The computer-generated
viewsheds (using Global Mapper v21) are shown in Figure 1. For each VP, a total of 24 hours of
VP surveys were carried out during the autumn from each VP (as set out in NatureScot
guidance, SNH 2017). As the site lies within the potential SPA connectivity distance from the
Castle Loch SPA (for which pink-footed geese are a qualifying feature) and within a known
goose feeding area (Mitchell 2012, SNH 2013), additional surveys were carried out to provide
extra coverage in the goose migration season.

All key target species flights (and any other species of specific nature conservation interest)
were recorded, irrespective of their distance from the vantage point. Observations were
carried out throughout daylight hours but not in periods of severely reduced visibility (<3km).

During the VP surveys, all key target species flights were mapped and cross-referenced to a
standard recording form using a numbering system, and the flight height of each was recorded.
To estimate flight height as accurately as possible available reference structures (e.g. pylon
lines) were used. Heights were estimated as accurately as possible and recorded as a raw
estimate rather than being summarised into height classes. Below 10 m estimates were made
to 1 m, between 10 and 20 m to 2 m, between 20 m and 50 m to 5 m, and above 50 m to 10 m.
When birds were observed over an extended period, estimates of flight height were recorded
every 30 seconds. The activity during each flight was also recorded. Particular attention was
paid to any observations of birds at rotor height.

Autumn Bird Survey 2023 Results

Autumn Walkover Survey Results

13.

Table 1 summarises the bird populations found within the survey area during each of the
monthly walkover surveys. It shows the total numbers recorded during each survey and the
overall peak counts. Overall, only low numbers of birds were recorded using the site during
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these surveys, as in the previous winter survey, though the larger lochs did support a range of

wintering waterfowl.

Table 1. Autumn bird populations recorded in the Balgray survey area during the September-
October 2023 walkover surveys, and comparison with previous autumn/winter peaks.

Species Sep 08 Sep 20 Oct 05 Oct 19 Peak Peak
2023 2023 2023 2023 2021-22 2022-23
Mute Swan 9 11 8 8 11 7
Whooper Swan 0 0 0 4 6 8
Pink-footed Goose 0 0 0 0 96 91
Greylag Goose 0 0 0 0 1 4
Canada Goose 0 0 0 0 4 6
Wigeon 0 0 15 21 2 2
Teal 1 0 4 40 60 170
Mallard 47 16 75 42 37 62
Pintail 0 0 0 4 0 0
Tufted Duck 3 5 1 0 9 5
Goldeneye 0 0 0 0 1 2
Goosander 0 0 0 0 2 4
Red Grouse 0 0 0 0 0 1
Little Grebe 5 0 2 2 3 4
Cormorant 0 0 0 0 2 0
Grey Heron 1 0 0 0 2 1
Red Kite 1 5 4 0 13 10
Marsh Harrier 0 0 0 1 0 0
Hen Harrier 0 0 0 0 1 1
Goshawk 0 0 0 0 1 1
Sparrowhawk 0 0 0 0 1 1
Buzzard 7 13 11 3 16 16
Golden Eagle 0 0 0 0 1 0
Osprey 0 0 0 0 1 0
Kestrel 5 5 4 4 4 3
Merlin 0 0 0 0 1 1
Peregrine 0 0 0 0 2 1
Moorhen 0 0 0 0 0 4
Oystercatcher 0 0 0 0 2 2
Golden Plover 0 0 0 0 20 13
Lapwing 0 0 0 0 13 74
Jack Snipe 0 0 0 0 1 0
Snipe 0 0 9 8 14 4
Woodcock 0 0 0 0 1 1
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Species Sep 08 Sep 20 Oct 05 Oct 19 Peak Peak
2023 2023 2023 2023 2021-22 2022-23
Curlew 0 0 0 0 1 1
Green Sandpiper 0 0 0 0 2 0
Redshank 0 0 0 0 1 0
Common Gull 0 0 0 0 0 15
Lesser Black-backed Gull 0 0 0 0 47 0
Herring Gull 0 0 0 0 6 1
Great Black-backed Gull 0 0 0 0 2 1
Barn Owl 0 0 0 0 0 2
Short-eared Owl 0 0 0 0 2 2
Raven 0 0 0 0 1 4
Common Crossbill 2 0 0 1 6 11

Autumn Wider Area Goose Feeding Distribution Survey Results

14.  Table 2 summarises the bird populations found within the survey area during each of the
fortnightly goose distribution surveys. It shows the total numbers recorded during each survey
and the overall peak counts (with those from 2021-22 and 2022-23 also given for comparison).
Like 2021-22 and 2022-23, there were no records of any geese feeding within the survey area.

Table 2. Autumn bird populations recorded in the wider (2km buffer) Balgray survey area during
the September-October 2023 goose feeding distribution surveys (survey totals).
Species Sep 08 Sep 20 Oct 05 Oct 19 Peak Peak
2023 2023 2023 2023 2021-22 2022-23
Greylag Goose 0 0 0 0 0 2
Teal 0 6 0 0 0 5
Mallard 0 0 0 3 24 4
Goldeneye 0 0 0 0 0 1
Grey Heron 0 0 0 1 4 4
Red Kite 5 12 15 7 23 10
Buzzard 7 22 17 23 25 3
Peregrine 0 1 0 0 0 1
Oystercatcher 0 0 0 0 2 2
Lapwing 0 0 0 0 0 2
Curlew 0 0 0 0 1 1
Common Gull 0 0 0 0 0 15
Herring Gull 0 0 0 0 6 1
Great Black-backed Gull 0 0 0 0 2 1




ECOLOGY CONSULTING
January 2024

Balgray Wind Farm
AUTUMN BIRD SURVEYS 2023

Vantage Point Survey Results: Autumn 2023

15.  The rates of bird flight movement observed across the survey area during the vantage point
surveys are summarised in Table 3. This gives the flight rate per hour recorded each month and
the total number of flights recorded. Flight rates over the survey area were generally low, as
they had been in the previous winters (Tables 4 and 5), though the site continued to be
regularly used by red kites. There were also occasional records of several other key raptors
(marsh harrier, hen harrier, goshawk, and hobby), whooper swan and pink-footed geese.

16. Table 3 also gives the percentage of flights of each species recorded at rotor height (taking
rotor height conservatively as between 21m and 200m above ground level).

Table 3. Bird flight rates recorded over the Balgray survey area during the September-October

2023 vantage point surveys. N = 24 hours total observation from each of the two VPs.
Species Sep 2023 Oct 2023 Total number % flights at
of birds rotor height
overflying
Mute Swan 0.13 - 3 0%
Whooper Swan - 0.17 4 100%
Pink-footed Goose 11.33 - 272 57%
Teal 0.08 - 2 0%
Mallard 0.50 2.67 76 25%
Red Kite 2.04 1.38 82 45%
Marsh Harrier - 0.08 50%
Hen Harrier 0.08 0.04 67%
Goshawk 0.25 0.04 50%
Sparrowhawk 0.25 0.04 83%
Buzzard 3.08 2.83 142 78%
Kestrel 1.46 1.04 60 19%
Hobby - 0.04 0%
Snipe - 0.17 0%
Lesser Black-backed Gull 0.04 0.29 8 100%

Table 4. Bird flight rates recorded over the Balgray survey area during the November 2022 -
March 2023 vantage point surveys. N = 48 hours total observation from each of the two
VPs.
Species Nov 2022 | Dec2022 | Jan 2023 | Feb2023 | Mar 2023 Total % flights
number of | atrotor
birds height
overflying
Mute Swan - - - - 0.1 2 100%
Whooper Swan 0.2 0.2 0.5 0.5 0.6 41 89%
Pink-footed 2.7 - 15.9 1.1 4.9 399 100%
Goose
Greylag Goose 0.1 - 0.3 0.3 - 14 100%
Canada Goose - - - - 0.2 4 100%
Teal 13 5.5 3.8 - 0.8 156 50%
Mallard 0.2 - 2.8 0.2 0.3 49 57%
Tufted Duck - - 0.4 - - 100%
Goldeneye - - - 0.1 - 100%
Goosander - 0.4 - - - 100%
Red Kite 0.6 0.6 0.9 1.3 1.5 98 56%
Hen Harrier - 0.1 0.3 0.2 - 10 0%
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Species Nov 2022 | Dec 2022 | Jan 2023 Feb 2023 Mar 2023 Total % flights
number of | atrotor
birds height
overflying

Goshawk - 0.1 0.1 0.2 0.2 13 77%
Sparrowhawk - - 0.1 0.2 0.1 9 38%
Buzzard 0.8 0.3 1.1 1.6 0.3 78 67%
Kestrel 0.9 0.8 0.9 0.8 0.5 70 19%
Merlin - - - - - 2 50%
Peregrine - - - 0.1 - 4 100%
Oystercatcher - - - 0.1 - 3 100%
Golden Plover 0.5 - - - 0.3 20 100%
Lapwing 0.1 2.2 - 5.4 0.3 165 92%
Snipe - 0.4 0.2 - 0.3 13 67%
Woodcock - - - - - 1 0%
Curlew - - - 0.1 - 2 100%
Common Gull 1.2 1.6 - - - 46 100%
Great Black- 0.1 - - 0.3 - 8 67%
backed Gull

Short-eared Owl - - - - 0.1 3 0%

Table 5. Bird flight rates recorded over the Balgray survey area during the September 2021 -
March 2022 vantage point surveys. N = 72 hours total observation from each of the two

VPs.

Species Flight rate (birds/hour) Total %
number flights

Sep Oct Nov Dec Jan Feb Mar of birds at
2021 2021 2021 2021 2022 2022 2022 overflying rotor
height
Mute Swan - - - - 0.5 0.1 0.1 25 0%

Pink-footed

Goose - 63.3 - 1.4 0.4 0.4 1.5 3237 54%
Canada Goose - 0.1 - - - - - 7 50%
Mallard 0.2 - - - - - 0.1 17 17%
Goosander - 0.1 - - - - - 4 0%
Cormorant - 0.1 - - - - - 6 0%
Grey Heron - - - - - - - 7 40%
Red Kite 0.6 0.6 2.1 1.2 1.5 1.9 0.2 323 85%
Hen Harrier 0.1 0.1 - - - 0.1 0.1 21 29%
Goshawk 0.1 0.1 0.1 - - 0.1 - 16 44%
Sparrowhawk 0.1 0.1 - - - - - 7 57%
Buzzard 1.0 1.0 0.9 0.8 0.6 1.7 1.8 336 61%
Golden Eagle - - - 0.2 - - - 5 40%
Osprey - - - - - - - 1 100%
Kestrel 0.7 0.7 0.5 0.3 0.4 0.1 - 112 48%
Merlin 0.1 - - - - - - 4 50%
Peregrine - - - - - - - 3 100%
Oystercatcher - - - - - - - 1 0%
Golden Plover 0.1 0.6 - - - - 0.6 61 33%
Lapwing 0.5 - - - - - - 27 50%
Snipe 0.1 - - - - - 0.1 14 50%
Woodcock - - - - - - - 2 0%
Redshank - - - - - - - 1 100%
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Species Flight rate (birds/hour) Total %
number flights
Sep Oct Nov Dec Jan Feb Mar of birds at
2021 2021 2021 2021 2022 2022 2022 | overflying | rotor
height
Lesser Black-
backed Gull 0.1 0.1 - - - - 1.4 84 77%
Herring Gull - - - - 0.3 - - 11 75%
Great Black-
backed Gull - - - 0.3 - 0.1 - 14 86%
Short-eared Owl - - - - - 0.1 - 7 20%

Conservation Evaluation of Wintering Bird Populations

17.  The conservation value of the wintering bird populations was determined using the criteria
specified in Table 6 (from Percival 2007) and is summarised in Table 7. This includes the criteria
adopted by NatureScot in Guidelines for Selection of Biological SSSIs (Drewitt et al. 2020),
using 1% of the resource to define international and national importance (Austin et al. 2023).
An additional category of regional importance was assigned for species approaching the
threshold for national importance and those for which the survey area held a notable
concentration in a county context. A further category of ‘local importance’ was used for
species that did not reach regional importance but were still of some ecological value. This
included all species on the red or amber lists of the ‘Birds of Conservation Concern’ (Stanbury
et al. 2021) that did not reach national or regional importance at the development site.
National (GB) and international wintering waterfowl baseline populations have been taken
from the most recently published population figures (Austin et al. 2023) from the national
Wetland Birds Survey and other species from Woodward et al. (2020). In addition, listing on
Annex 1 of the EU Birds Directive, Schedule 1 of the Wildlife and Countryside Act 1981, UK BAP
priority species and Scottish BAP species were all considered in the evaluation process.

Table 6. Definition of terms relating to the sensitivity of the ornithological receptors at the site.

Conservation Definition
Value
VERY HIGH Cited interest of SPAs, SACs and SSSIs. Cited means mentioned in the citation text for the site

as a species for which the site is designated (SPAs/SACs) or notified (SSSIs).

HIGH Other species that contribute to the integrity of an SPA or SSSI.
A local population of more than 1% of the national population of a species.

EU Birds Directive Annex 1, EU Habitats Directive priority habitat/species and/or W&C Act
Schedule 1 species.

Ecologically sensitive species, e.g. large birds of prey or rare birds (<300 breeding pairs in the
UK).

MEDIUM Regionally important population of a species, either because of population size or
distributional context.

UK BAP priority species (if not covered above).

LOW Any other species of conservation interest, e.g. species listed on the Birds of Conservation
Concern not covered above. Scottish BAP species (if not covered above).

NEGLIGIBLE Green-listed species (Stanbury et al. 2021) of favourable conservation status
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18.  The conservation value of the wintering bird populations observed in the Balgray survey area
during the wintering bird surveys has been summarised in Table 7 below. This included one
very high sensitivity species (pink-footed goose — the birds seen could be ecologically linked to
the Castle Loch SPA), 15 high-sensitivity species (whooper swan, goldeneye, osprey, red kite,
golden eagle, marsh harrier, hen harrier, goshawk, peregrine, merlin, hobby, golden plover,
green sandpiper, short-eared owl and common crossbill) that are EU Birds Directive Annex
1/Wildlife and Countryside Act Schedule 1 species, three medium sensitivity species (UK BAP
priority/red-listed species of conservation concern; lapwing, curlew and herring gull), and 12
low sensitivity species.

Table 7. Conservation evaluation of the wintering bird populations in the Balgray survey area,
September 2021 — March 2022, November 2022 — March 2023 and September — October

2023.
cie::t c[:)euarln(t E.U Birds W and C R:;E:y l:rlfoe;‘?tz Scottish Conservation

Species T (wider) DirAnn1 | ActSch1 [A] List - BAP sp Value
Mute Swan 11 7 Negligible
Whooper Swan 6 8 v v A v High
Pink-footed 96 91 A
Goose Very high
Greylag Goose 1 4 A Low
Canada Goose 4 6 Negligible
Wigeon 21 2 A Low
Teal 60 170 A Medium
Mallard 75 62 A Low
Tufted Duck 9 5 Negligible
Goldeneye 1 2 v R High
Goosander 2 4 Negligible
Red Grouse 0 1 v Medium
Little Grebe 5 4 High
Cormorant 2 0 Negligible
Grey Heron 2 1 Negligible
Red Kite 13 23 v v v High
Marsh Harrier 1 0 v v A v High
Hen Harrier 1 1 v v R v High
Goshawk 1 1 v High
Sparrowhawk 1 1 A Low
Buzzard 16 25 Negligible
Golden Eagle 1 0 v v v High
Osprey 1 0 v v A v High
Kestrel 5 3 A v Low
Hobby 1 0 v v High
Merlin 1 1 v v R v High
Peregrine 2 1 v v v High
Moorhen 0 4 A Low
Oystercatcher 2 2 A Low
Golden Plover 20 13 v’ v’ High
Lapwing 13 74 R v v Medium
Jack Snipe 1 0 Negligible
Snipe 14 4 A Low
Woodcock 1 1 R v Low
Curlew 1 1 R v v Medium
Green 2 0 v A v
Sandpiper High
Redshank 1 0 A Low
Common Gull 0 15 A Low
Lesser Black- 47 0 A
backed Gull Low

10
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cze:r:(t c':)euar:(t E}.l Birds W and C R:r:IEo:]r/ g:::ﬁ: Scottish Conservation

ol i i DirAnn1 | ActSch1 [A] List - BAP sp Value
Herring Gull 6 1 R v v Medium
Great Black- 2 1 A
backed Gull Low
Barn Owl 0 2 v 1 High
Short-eared Owl 2 2 v A 1 High
Raven 1 4 Negligible
Common 6 11 v
Crosshill High

Note: species in italics seen over-flying only.

19.  The key autumn/wintering birds recorded were as follows:

= Pink-footed Goose — a total of 3,237 flights were observed during the 2021-22 VP surveys,
but 96% of those occurred during 6-8 October 2021. Fewer (399 flights) were recorded in
2022-23 (though that did not include the main October migration period), and only 272 in
autumn 2023. Apart from this brief period of activity in October 2021, the only other
records were of small numbers of migrant flocks over-flying the survey area. Their flight
lines are shown in Figure 2. There were no records of any feeding flocks within the survey
area in either winter. There was no evidence of any clear link to the Castle Loch SPA, with
flights occurring in all directions across the site. As the wind farm site is clearly not within
an important goose feeding area, the only impact of the development on this species
would be collision risk, which, given the numbers observed, would be unlikely to be
significant.

= Teal —regionally important numbers were recorded in 2022-23 (peak 170), though there
had been fewer in the previous winter (peak 60) and only 40 in autumn 2023. Most
records were from Hallhills Loch in the northern part of the site, with a smaller number of
records from the smaller loch just outside the south-eastern corner of the site.

=  Other wintering wildfowl — the core walkover survey area was used by a range of other
wintering waterfowl species but only in low (locally important) numbers. This included
whooper swan, wigeon, mallard and goldeneye. Most records were from Hallhills Loch in
the northern part of the site, with a smaller number of records from the smaller loch just
outside the south-eastern corner of the site.

=  Red Kite — this species was observed regularly hunting and over-flying the site, with a total
of 323 flights recorded in 2021-22, 98 in 2022-23 and 82 in autumn 2023 (Figure 3). The
site is clearly important for this species at this time of year.

= Golden Eagle — none were recorded during the autumn 2023 surveys (as in 2022-23).
However, five flights were observed during the 2021-22 VP surveys, all of the same
juvenile bird and all between 10-16 December 2021. It is likely, given the location of the
site, that this was a bird from the South Scotland Golden Eagle Project release scheme.
Given the habitat present and the fact that it did not stay in the area, this would suggest
that this area is not important for this species.

= Hen harrier — this species was regularly seen hunting over the site through the winter,
with 21 flights in total in 2021-22, 10 in 2022-23 and three in autumn 2023 (see Figure 4).
No evidence was found of any night roost in the survey area in either winter, and most
flights seen were below rotor height (so collision risk would be low).

=  Goshawk — this species was observed regularly during the winter VP surveys, with 16
flights in total in 2021-22, 13 in 2022-23 and 7 in autumn 2023 (Figure 5). It was seen
mostly over the forestry rather than the open ground of the site itself.

= Other scarce raptors and owls — osprey, marsh harrier, peregrine, merlin, hobby, barn owl
and short-eared owl were all recorded during the winter surveys, but only infrequently in

11
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low numbers. Figure 6 shows the flight lines from the VP surveys in autumn 2023 for the
two of these species that were recorded during these surveys (marsh harrier and hobby).
There was no indication that the survey area was important to any of these species at this
time of year.

Conclusions

20.  The 2021-22, 2022-23 and autumn 2023 bird surveys found a range of wintering bird
populations of conservation importance but generally (apart from red kite) only low numbers
within/in proximity to the wind farm site in numerical terms and/or in the context of their
regional (NHZ) populations.

21.  Pink-footed geese had been initially considered a potentially important species in the area
given the proximity to the Castle Loch SPA (within its SPA connectivity range, SNH 2017) and
the potential feeding habitat (agricultural grassland and arable land) around the site. However,
the goose feeding distribution surveys did not record any pink-footed geese at all feeding
within 2 km of the site. There were some flocks seen over-flying the site, though most of these
were seen during a short period in early October 2021 and there was no evidence of any clear
link to the Castle Loch SPA.

22.  Red kites were seen in regionally important numbers using the site and were recorded
regularly during all the surveys. Flight activity overall was considerably higher than recorded in
the summer (Percival et al. 2021 and Percival et al. 2022). Given their use of the site, further
analysis was undertaken to more clearly define the areas of importance to inform the site
design. Figure 7 shows a heatmap of red kite flight density across the VP survey area for the
2021-22, 2022-23 and autumn 2023 data combined. The core area (holding 50% of the survey
records) is shown. Overall, the main area of red kite flight activity was in the central and south-
western edge of the wind farm site, particularly over the slopes of Shielstead Hill, to the south
of Hallhills Loch.

23.  Other raptor species, including golden eagle, marsh harrier, hen harrier, goshawk, osprey,
peregrine, merlin, hobby, barn owl and short-eared owl, were recorded in lower numbers and
less frequently.

References

Austin, G. E., Calbrade, N.A., Birtles, G.A., Peck, K., Wotton, S.R., Shaw, J.M., Dawn E. Balmer, D.E. and Frost, T.M.
2023. Waterbirds in the UK 2021/22: The Wetland Bird Survey and Goose & Swan Monitoring Programme. BTO,
RSPB, JNCC and NatureScot. British Trust for Ornithology, Thetford.

Drewitt, A. L., Whitehead, S. and Cohen, S. 2020. Guidelines for the Selection of Biological SSSls. Part 2: Detailed
Guidelines for Habitats and Species Groups. Chapter 17: Birds (Version 1.1). Peterborough: Joint Nature
Conservation Committee.

Gilbert, G., D. W. Gibbons, and J. Evans. 1998. Bird Monitoring Methods: a manual of techniques for key UK
species. RSPB /BTO/WWT/JNCC/ITE/The Seabird Group.

Mitchell, C. 2012. Mapping the distribution of feeding Pink-footed and Iceland Greylag Geese in Scotland. pp.
108. Slimbridge: Wildfowl & Wetlands Trust / Scottish Natural Heritage Report.

Percival, S.M. 2007. Predicting the effects of wind farms on birds in the UK: the development of an objective
assessment methodology. Birds and Wind Farms: risk assessment and mitigation (ed. M. de Lucas, Janss, G.F.E.
and Ferrer, M.). Quercus, Madrid.

12



Balgray Wind Farm ECOLOGY CONSULTING
AUTUMN BIRD SURVEYS 2023 January 2024

Percival, S.M., Percival, T., Lowe, T. and Piner, S. 2021. Balgray Wind Farm: Breeding Bird Survey 2021. Ecology
Consulting report to Fred Olsen Renewables Ltd.

Percival, S.M., Percival, T., Lowe, T. and Piner, S. 2022. Balgray Wind Farm: Wintering Bird Survey 2021-22.
Ecology Consulting report to Fred Olsen Renewables Ltd.

Scottish Natural Heritage. 2013. Assessing connectivity with Special Protection Areas (SPAs). Guidance. pp. 3pp.

Scottish Natural Heritage. 2017. Recommended bird survey methods to inform impact assessment of onshore
wind farms. SNH Guidance.

Stanbury, A., M. Eaton, N. Aebischer, D. Balmer, A. Brown, A. Douse, P. Lindley, N. McCulloch, D. Noble, and I.
Win. 2021. The status of our bird populations: the fifth Birds of Conservation Concern in the United Kingdom,
Channel Islands and Isle of Man and second IUCN Red List assessment of extinction risk for Great Britain. British
Birds 114:723-747.

Woodward, I., N. Aebischer, D. Burnell, M. Eaton, T. Frost, C. Hall, D. Stroud, and D. Noble. 2020. Population
estimates of birds in Great Britain and the United Kingdom. British Birds 113:69-104.

13



)
bigging ), 191+ Blindhillbush Hill (/ Jethaggititton
\ Barnsdale/Scar
¢ 7 - i Heitbatnagk NI Fred.Olsen Renewables
] 27 =R
g ® ) = i |
/ b § ¢ Dryfe=water 240" Corse Hil
[ ’/
\ . Balgray Proposed
\ . Wind Farm
/
& ,'I
4 g FIGURE 1
\ “ :
i
Eastlodge i N\ L Core Winter Walkover
i - A and VP Survey Areas
/ ba %
il f / J S
Y
Belcathill 4 ' .
“———Cleugh / i \ KEY:
' \
/ E '.‘ |:] Site Boundary
Sibbaldbieside \Y A '.I \____ Core 500m buffer survey area
i
- S ' u Proposed turbines
| |
[ A @ Vantage points
Al = LA
// ,' . VP2 viewshed
N _S " / )
adstHIl e e V173 Kirkcroft Hill | VE3iiewshed
T Cleuch 3 \
\
Sibbaldbie / / 227" Hogg Hil
| A \
| :
\ |
/ % !
/ = y !
| B —F l, ”
Y |/
'
/ ) .
\ ,
/ i
S : -
)
Balgray H
e /s / Home Farm_¢ H N
- '
' Bow = A
! - né Burf
' Hill
3 N Contains Ordnance Survey OpenData
7 ' Balgray) © Crown Copyright 2024,
A Top Cottages I. « Ley Hill m— —
| Balgray ' 233~ - CYiEN N N/A I N/A
1 H % A cnmine nuntn
"Garage ouse \ 3 . F02023-1
‘ N o T t o
) N ,«' - Ay W‘Cumslone SCALE - 1:15,000 @ A3
q — Balgray g o > b/
—Eo i I ¢ A AUTUMN BIRD SURVEY
Mary'S'Cleuch N s et N cumst REPORT 2023
Cleughfoot N O aElm Gillenbé Hope Cottage \\ THIS DRAWING IS THE PROPERTY OF ECOLOGY
L A CONSULTING AND NO REPRODUCTION MAY BE
South N N MADE IN WHOLE OR IN PART WITHOUT PERMISSION

Croftfoot




RN ) Croftfoot /] 9 Hutton Lodge
bigging <3 191 * Blindhillbush Hill / ¥ RetherHiunonyss /)
\ / Barnsdalé/Scar s e - [
¢ G Vi T = ~Heithatpark | | XX Fred.Olsen Renewables
{ A" [t [ ‘ \
/ \ ) 4 Dry,fe'Wa;e’( ; Ssol _— 240" COrse Hill
~ ; Balgray Proposed
)
: Wind Farm
/"
L4 .
o /.
) K 2 FIGURE 2
) /
C !
\ 4 h
I
Jou Y / i -
| _East Lodgj/_\/ S s, | Pink-footed Goose
0 7 “Loch s Flight Lines Sep-Oct 2023
{ ’ :
il / a -+ Mid Hill g
7 & 221
\ I \
S Belcathill |\ / : .
~——Cleugh ; | ¥ KEY:
‘ \
3 H — Flight Lines Autumn 2023
i \
) ' i
Sibbaldbieside \ : 120" Shielstead Hifl ' :| Site Boundary
| ) BF i
~ B g :
v ,'_/‘ Kirkcroft —
N o~ Burn\_ PR
H \ /
‘ : Y 1
ads Hill \ Gowka Burn ) 1173 * Kirkeroft Hill . ".
T Cleuch / % 190 * Cassey Hil \
) 13 S\ Stobohil
Sibbaldbie /' / < 2271Hogg H‘I” Buin~,_
~ \ '
\ 1
\ |
> | :
L ’ '
/ ;
\ , ;
~ L ,,’
oV 7 N 208 * Rogkhillflat
) o {
X Rockhillflat
S By @0 A — S N N LA S| e \ —
\ Oh, CEETREEEEEET oo R (1 S SO (I~ [ A ([t N
y W = S | (A T 07 R S | L \
! N \ “
\ ! e e IS
I Balgray '
e /s / Home Farm_©1, A \
/ NG !
/ ," 249" BI-‘|)|\|I|V Cu:r\'(m‘s" Burn
- = L2\ v' X Contains Ordnance Survey OpenData
y ) N Balgray © Crown Copyright 2024.
7 Top Cottages & = . i ot ot owe TN,
7 Balgray Z l- 233 Ley Hill \ 3 N/A I N/A
f |Garage House \ s o am
I | e B . F02023-1
\ 8 R 3 "_—’ \\ Hg_‘
| . \\ % - & Cumstone SCALE - 1:15,000 @ A3
// 4\ i Balgray ‘s ,"
T~ Cleuchheads S i S AUTUMN BIRD SURVEY
Ss " C
4 Mary's'Cleuch =g VORI e n® ‘\ Cumstone REPORT 2023
4 | Cleughfoot k \ z Gillenbie Hope Cottage \\ THIS DRAWING IS THE PROPERTY OF ECOLOGY
/ S h f CONSULTING AND NO REPRODUCTION MAY BE
out | MADE IN WHOLE OR IN PART WITHOUT PERMISSION

15



RN ) Croftfoot /] Hutton Lodge
bigging <3 191+ Blindhillbush Hill  p (/ Nether Hutton S\
) Barnsdale/Scar , fo : .
4 . 0 S ... D - ~Heithatpark NI Fred.Olsen Renewables
/\ { & \ ( L= G| > - )
S S = | A i / 4
/ \ ) 4 Dry,fe'Wa;e’( o 240" COrse Hill
/ o=
Balgray Proposed
Wind Farm
; o
s FIGURE 3
:‘ /.
Red Kite Flight
= 9 .
| S Lines Sep-Oct 2023
il L\ 7
5 Belcathil___ || .
“———Cleugh ~f KEY:
— Flight Lines Autumn 2023
Sibbaldbieside :l Site Boundary
= \____i Core 500m buffer survey area
!
ads Hill |\ Gowka Burn
Cleuch
4 Stobohil
Sibbaldbie /// Buin_
) —
°
) 1 - =75 0 L
Rockhillflat S
L i A - - i ) | R 55 T (I, . - A \. -
\ T (e U ] | e \ N
‘ - \ 2
A : - ' NN 4
iy Balgray ' ]
e /s / Home Farm_©1, A \ { N
2\ ! '
/ I" :' 249" BI-?l‘I’IV Cu:r\'(m‘s" Burn A
¢ 5 ' '
o L2\ N i Contains Ordnance Survey OpenData
7 ) \ |' ¥ © Crown Copyright 2024,
PR | Top Cottages » | = g oo oy
VY . \ ’
77 (]l salgray : 233" Ley Hill j NA | N/A
f |Garage House ' Ny . e FO2023-1
h \ Nty i 1 &
W \\‘ e ’_—’ R P Hg_‘
" . I O~ etts - A Cumstone SCALE - 1:15000 @ A3
// i\ — Balgray ‘s ,"
. Cleuchheads - o ‘} AUTUMN BIRD SURVEY
4 Mary's'Cleuch N s e \ Cumstom REPORT 2023
4 | Cleughfoot \ z Gillenbie Hope Cottage \\ THIS DRAWING IS THE PROPERTY OF ECOLOGY
/ CONSULTING AND NO REPRODUCTION MAY BE
South MADE IN WHOLE OR IN PART WITHOUT PERMISSION

16



RN ) Croftfoot /] a9 Hutton Lodge
. . RIi : : |/ Nether Hutton ~ PN = A
bigging ! 191+ Blindhillbush Hill / [/ \ YA ’
N / Barnsdale’Scar Z B : [
| ¥ zZ / ___ Heithatpark /
\ [ e il Y Corsehill ™ {
/\/ < 7" TaEalatty, O § »
S / Q. = | T L - f i )
/ \ / Dryfe=Water~~_ . 5 _— 240" Corse Hill
/ \f { s 5 ’ . | g
4 ,'l \‘\" i< —
Ve 4 \\ 4
{ ~
0 N
. 8
. .
' 196 /
'
7 o
= Né’/ .
7/ ’
y > .
7 - '
/ ’
& ' & /
\ S 5%
. S
East Lodge i 2 S . I
| 1S g//.\/ \T//\ - Hewke|Burn ”‘E‘“"“'\ =8
: s NS TR 4 :
/ ; .
, N
ill / /| - Mid Hill s, 7
7 & PRl edall
\ '
o Belcathill____|| 4 :
———Cleugh \ ' \ -
' .
' \
e { ; \
ShEsiCis S )  Shielstead Hill :
3 . 229 '
- o y '
/ J . '
g bo | Kirkcroft —{
/WI o~ Burn\_ PR
! (L 7
\ ' . + -
ads Hill |\ ¢ o Burn ) 1173 * Kirkeroft Hill . 5
JEEN T 2 \
Cleuch = / % 190 * Cassey Hill \
)/ % e Stobohil
Sibbaldbie / / 5 227" Hogg Hill Buin™
o A > .
\ '
\ '
\ '
r \ 3
L ’ '
\{ ’ v
l’ ll
= | b
- [} ' b
~ ' . .
oV N/ 208 * Rogkhillflat Hill 1
19 P o
R Rockfilifiat : N
\\\ B'u m | N \ N
} Ui o | S (0 [ §
'
' L “
I By i Wy NN
I Balgray '
e /s / Home Farm_©1, ] \
s '
' Bow 2
Y/ . Cumstoné Burn
/ i 249 i \
& ; K Hill )
= — ' N
. A\ e - h
) A\l Balgrayhill | :
/ | | g
P/ Top Cottages » = - i »
2/ > = ill ,
il Balgray ' 233" LeyH R
f |Garage House ' % 2
n ‘\ N D 1
| . ey 7 ’_—’ B p Hg_‘
| Is i e & N\ Cumstone
- - \
// 4\ — Balgray ‘% ," (
M : Cleuchheads S o> \
Y o c
4 Mary's'Cleuch A B e e \\ Cumstone
/" Cleughfoot ; \ 7 Gillenbie Hope Cottage \\
South

N\ Fred.Olsen Renewables

Balgray Proposed
Wind Farm

FIGURE 4

Hen Harrier Flight
Lines Sep-Oct 2023

KEY:

— Flight Lines Autumn 2023

:l Site Boundary

Contains Ordnance Survey OpenData
© Crown Copyright 2024,

ot (VA quwlm NA

FO2023-1

SCALE - 1:15,000 @ A3

AUTUMN BIRD SURVEY
REPORT 2023

THIS DRAWING IS THE PROPERTY OF ECOLOGY
CONSULTING AND NO REPRODUCTION MAY BE

MADE IN WHOLE OR IN PART WITHOUT PERMISSION

17



28 ) Croftfoot /] a® Hutton Lodge
a5 <; 191 Blindhillbush Hill e ¥ Nether Hutton™ > 4 /N
\ Barnsdale/Scar % . [ =
¢ i\ Vi AR a— ~Heithatpark | | XX Fred.Olsen Renewables
/\/ . :‘\ ( g e iy, < RNEE ) P y \
R A, -~ Pl s / : ‘
/ \ ) 4 Dry,fe'Wa;e’( Ssol _— 240" COrse Hill
/ > ‘
- ’ T
K Balgray Proposed
' i
'
; 5 / Wind Farm
—/ -
| 7 ’
¢ y FIGURE 5
[ rl,> I’
N\ 4 ' ~ /
\ '
'
East Lodge S - I X Goshawk Flight
| IS g//_\/ ' N Hewke|Burn Hallhills_ =8 E : <
: : " 1B SR : Lines Sep-Oct 2023
/ o o
ill / /| e iS
/ ’ 221 * Mid Hill \‘
! ‘ 7 \
o Belcathill |\ S 3 ¢ .
“———Cleugh ¥ = KEY:
\
Y — Flight Lines Autumn 2023
\
i iesi \ . . \ Site Boundar
Sibbaldbieside Toas Shielstead Hill ' ;.l ¥
- LA - L \____i Core 500m buffer survey area
[ | { 3
bo | Kirkcroft e
A . Bura_ PR
! (L /!
V
: F\\\Ss RS i « Firtree Hill '
ads Hill \ Gowka Burn 1)) \i73 * Kirkeroft Hill : 250 |
T Cleuch = 7 % 190 * Cassey Hill | "
/, 13 . Stobohil
Sibbaldbie /' / < 227°* Hogg H‘I” Buin~,_
Y, \ i
v '
\ - ! &
r “ 'l ~
L ’ '
\, ’ .
' ,
2 9 1 : Ill
oV / '.' 208 * Rockhillflat Hill V!
[ v, N e 0 {
\ Rockhillflat S
LS Bumd 1 N N | se-=SEEe ) \ =
\ || N 200" S| (| \ N
: ‘ - |
N o . X N
L : I } s
Balgray ' ]
e /s / Home Farm A A 5 { )
/ A\ A 1
/ I,’ ',' 249° BI-?l‘I’IV Cu:r\'(m‘s" Burn
< 5 ' ' $
e B LI\ N _— i Contains Ordnance Survey OpenData
) A |’ Balgray) |I! \ ,' © Crown Copyright 2024,
p Top Cottages 2 = . | 2 oo oy
vy £} Balgray ' 233 Ley Hill . NA I NA
f |Garage House ' ~ . e FO2023-1
h Y Rl - L =
| _ Is Treelao-- ? \ Cumstone SCALE- 1:15000 @ A3
i — Balgray °g
B Cletchheads o S AUTUMN BIRD SURVEY
4 Mary'S'Cleuch B | % ‘\ Cumston REPORT 2023
/| Cleughfoot Gillenbié Hope Cottage \\ THIS DRAWING IS THE PROPERTY OF ECOLOGY
/ [/ CONSULTING AND NO REPRODUCTION MAY BE
South | MADE IN WHOLE OR IN PART WITHOUT PERMISSION

18



N

bigging

Y44 AT

/"\
/

“——Cleugh

Sibbaldbieside

ads Hill \ Gowka Burn
| Cleuch

| Belcathil___ |\

191+ Blindhillbush Hill

\

7
LY
a~7

S

East Lodgj/\/
S '
f ,
) .
// 'l'
‘
/ !

/ V/ /

) 4 Dryfe*Wa;ef T N

Croftfoot 0 ) Hutton Lodge

|/ Nether Hutton — — 7 "\ . A
/ / / (\ /

Barnsdale/Scar Z
¥ zZ / ___ Heithatpark |

Corsehill

240° Corse Hill

N\ Fred.Olsen Renewables

9l

Balgray Proposed
Wind Farm

FIGURE 6

Other Key Species
Flight Lines Sep-Oct 2023

221* Mid Hill

229" Shielstead Hill

¥
hoil [, Kirkcroft
AN T Burn\ PR
'
! A 7
H
\ ? ) ) e .
) u7a’ Kirkcroft Hill 3 250 Firtree Hill |
z \
/ % 190 * Cassey Hill ' e
)¢ . Stobohil
227" Hogg Hill BuFmS.

Sibbaldbie / /

/" | Cleughfoot
South

KEY:

Flight Lines:

—— Hobby
— Marsh Harrier

———» Whooper Swan

[: Site Boundary

1. ___1 Core 500m buffer survey area

Contains Ordnance Survey OpenData
© Crown Copyright 2024,

Cout owe

NA |

FO2023-1

SCALE - 1:15,000 @ A3

AUTUMN BIRD SURVEY
REPORT 2023

THIS DRAWING IS THE PROPERTY OF ECOLOGY
CONSULTING AND NO REPRODUCTION MAY BE

[ \
L ’
8 /
' ,
h ’
n. || 4 b
» o : E
oV N/ 208 * Rogkhillflat Hill
i 0 {
X Rockfilifiat
\ B {1~ ) LS| aeeeee \ =
\\‘ Th G R s [ i
g e 1l - N U mm |em=mee |
'
' \. \
/i \ 3 Nt NN
I Balgray '
e /& / Home Farm_©7, ',‘ \ ” )
: \ 4 Bow 2
Y/ . Cumstoné Burn
/ / 249 Hill |
le. J ‘'
= =4 {
& A\ e - b
) A |' Balgray) |I! | ¥
/ Top Cottages &y —— - L : ’
VW > * Ley Hill .
Vil Balgray £ 233 Af 2
f |Garage House \ e .
n % N . L
4 4 ) e ~ - H'T
. S - S Cumstone
it —- \
/e B = Balgray 0
_’\‘."’\'\‘»\ = Cleuchheads = Tk N
Y o c
Mary's'Cleuch = TR R et \\ Cumstone
= ) 1 illenbie Hope Cottage
2 Gillenbie H

MADE IN WHOLE OR IN PART WITHOUT PERMISSION

19



\

191° Blindhillbush\

Hill

0

he Farm =

Top Cottages

L e
.- -~ 0%

0

a® Hutton Lodge
Nether Hutton ~ /
—4 o

Corsehill

Croftfoot

Barnsdale’Scar

240" Corse Hill

N Fred.Olsen Renewables

Heithatpark

Balgray Proposed
Wind Farm

FIGURE 7

. Bow
249 Hill

Red Kite Flight Activity: All
Autumn/Winter Data Heatmap

Stobohill

KEY:

D Site Boundary

‘: Kite Red Zone (All Autumn/Winter Data)

o _ll Core 500m buffer survey area
4 Proposed turbines

Red Kite Flight Activity Index

s High : 140

. Llow:0

4

Stobohill

Stobohill
Burn’

Sl

—~ /
S
Ecology Consulting N
Contains Ordnance Survey OpenData
© Crown Copyright 2024,
| = NA T A
umstone Burn e
FO2023-1
SCALE - 1:14000 @ A3
AUTUMN BIRD SURVEY
REPORT 2023
% THIS DRAWING IS THE PROPERTY OF ECOLOGY
Cumstone CONSULTING AND NO REPRODUCTION MAY BE

IMADE IN WHOLE OR IN PART WITHOUT PERMISSION

20



APPENDIX 1. VANTAGE POINT SURVEY DATA

Survey Information

Vantage

Date Point No Starttime Finish time Weather Observer

08/09/2023 2 10:00 13:00 2-1/8 cloud, 0-2 SSW wind, excellent, vis, 21 to 24C Stuart Piner
08/09/2023 2 13:30 16:30 0/8 cloud, 1-2 SSW wind, excellent vis, 24 to 25C Stuart Piner
13/09/2023 3 07:20 10:20 0/8 cloud, 2-3 E - ESE wind, excellent vis, 8 to 12C Stuart Piner
13/09/2023 3 10:50 13:50 0-6/8 cloud, 2-3 SE wind, excellent vis, 12 to 14C Stuart Piner
21/09/2023 2 13:15 16:15 2-5/8 cloud, 4-5 SW wind, very good vis Stuart Piner
21/09/2023 2 16:45 19:45 4-6/8 cloud, 4-3 SW wind, very good vis, brief showers Stuart Piner
29/09/2023 3 06:30 09:30 8-5/8 cloud, 4 WSW wind, very good vis, very brief shower Stuart Piner
29/09/2023 3 10:00 13:00 4-6/8 cloud, 4 WSW - W wind, very good vis Stuart Piner
04/10/2023 2 09:00 12:00 8/8 cloud, 4-5 SW wind, very good vis Stuart Piner
04/10/2023 3 12:30 14:00 8/8 cloud, 5 SW wind, very good vis Stuart Piner
04/10/2023 3 16:10 19:10 8/8 cloud, 3-4 SW wind, good - ok vis, long periods of steady but light rain Stuart Piner
05/10/2023 2 06:45 09:45 8/8 cloud, 2 S-SW wind, good - ok vis, (brief period of poor vis), light rain Stuart Piner
13/10/2023 3 12:15 15:15 3-6/8 cloud, 4-5 W wind, very good vis Stuart Piner
19/10/2023 2 09:35 12:35 8/8 cloud, 4-5 E wind, good - very good vis, steady light rain then fine Stuart Piner
19/10/2023 2 13:05 16:05 8/8 cloud, 5-3 E wind, good - very good vis, fine then steady rain then fine  Stuart Piner
20/10/2023 3 07:20 10:20 7-8/8 cloud, 4-6 E wind, very good vis Stuart Piner
20/10/2023 3 10:50 12:20 8/8 cloud, 4-6 E wind, very good vis Stuart Piner
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21 hunt
100
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50
45
30
5
100
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125
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2
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30
225 migrants
200 migrants
25 migrants
9
15
190 migrants

18 hunt

16 hunt
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8 hunt

105

28 migrant
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11 hunt
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juv

adults
until VP end
from VP start

adults

adult male, flew between woods
female, mobbed by corvids

from VP start
juv

female

female

adult male, flew between woods

until VP end

up to 5 on view

until VP end

until VP end
from VP start
juv Hobby

until VP end
until VP end

until VP end

from VP start
1cy

a adults, 2 1cy flew off
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female/juv (distant_
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