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Introduction 

This work was commissioned by Renewable Energy Systems Ltd (RES) to provide information on 
the ornithological interest of the Kelburn wind farm site and its surrounds during the fifth year 
of operation of the development. The work had three key aims: 

 To determine the numbers and location of the breeding birds within the potential zone 
of influence of the wind farm and its associated infrastructure during the fifth year after 
construction was completed; 

 To evaluate the conservation importance of these bird populations; 

 To compare the breeding bird populations with those present during the pre-
construction baseline to determine the effects of the wind farm on those populations. 

The survey area was predominantly upland moorland habitat, comprising mainly blanket bog, 
acid grassland and rush pasture, currently used mainly for grazing sheep, and small patches of 
conifer woodland. It covered an area of 14.0km2 (the same area as covered in the 2011, 2012, 
2013 and 2014 surveys, i.e. the area covered during the 2010 pre-construction surveys plus an 
additional 0.5km2 of predominantly woodland on the eastern edge of the survey area). Its extent 
is shown in Figures 1-11. The small extra area of woodland was added to provide additional 
information on woodland birds adjacent where the woodland was to be felled as part of the 
habitat management plan to provide a reference area for that. The surveys during 2016 were 
undertaken by Stuart Piner, Keith Langdon and Tom Lowe. 

Construction started with initial enabling works in June 2010, though the main construction 
commenced after the 2010 breeding bird surveys had been completed. Construction of the site 
infrastructure was completed in July 2011. The wind turbines were delivered to the site in 
September 2011 and turbine erection was completed in December 2011, with commissioning 
and hand-over of the wind farm taking place in March 2012. Habitat management works 
undertaken during this period included the following: 

 Removal of conifer plantation and native woodland replanting - August -September 
2011; 

 Fencing and other enhancement works - March - May 2012; 

 Drain blocking - April 2012. 

The wind farm was operational through all of the 2016 breeding season surveys. 

 

Ornithological Survey Methods 

Breeding Bird Survey 

Breeding bird surveys were carried out during 2016, following the standard JNCC method 
devised by Brown and Shepherd (1993) for open upland habitats but with an additional third 
survey visit (following SNH guidance, Whitfield et al. 2010). As in previous years, three survey 
visits were made, on 16-18 April, 15-16 May and 13-14 June 2016. 
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The Brown and Shepherd survey involved mapping all bird locations and behaviour to 1:10,000 
scale, using the standard Common Birds Census notation. Supplementary behavioural 
observations and notes were made to determine breeding locations as accurately as possible. 
The area was subdivided into 0.25km2 areas. Birds were recorded systematically for 20-30 
minutes in each of these areas, standardising the search effort per unit area. A route was chosen 
to ensure that all parts of the study area were covered to within 100m of the observer. The 
surveys were carried out avoiding strong winds, heavy rain, fog and low cloud. Birds were 
located by walking, listening and scanning by eye and with binoculars. Particular attention was 
given to ridges, pools, flushes and other topographical and vegetation features. Birds were 
considered to be breeding if singing, displaying, carrying nest material, nests or young found, 
repetitively alarmed adults, disturbance displaying, carrying food or in territorial dispute. 

The survey data were used to obtain population estimates for all of the bird species breeding on 
the site. Maps were produced of the breeding pairs recorded during each visit and these were 
combined to produce an estimate of the overall breeding population for each species. Duplicate 
registrations were removed, using the criteria given by Brown and Shepherd (1993). 

 

Species-specific surveys 

Specific surveys were also undertaken for hen harrier, short-eared owl, merlin and black grouse, 
following standard survey methodologies (Gilbert et al. 1998, Whitfield et al. 2010, Hardey et al. 
2009), covering the development site plus at least a 1km buffer (a worst-case maximum possible 
disturbance zone during construction) where there was potentially suitable nesting habitat. 

 

Vantage Point Surveys 

Vantage point surveys were not required in 2016 under the terms of the Habitat Management 
Plan, as there had been no evidence of hen harrier, merlin or short-eared owl breeding within 
the potential impact zone of the wind farm or the Habitat Management Plan area. The presence 
of a pair of short-eared owls triggered a programme of VP surveys in 2014, but that did not 
occur in 2016. There was no evidence of any of these species breeding within the survey area in 
2016, so no VP surveys were carried out 

 

Conservation Evaluation 

The evaluation of the conservation importance of the ecological populations at the site has been 
undertaken with reference to Percival (2007). The conservation importance in numeric terms 
was assessed by reference to Table 3 and by using the standard 1% criterion method (Frost et al. 
2016); >1% national population = nationally important, >1% international population = 
internationally important. The national breeding bird populations were taken from Musgrove et 
al. (2013). 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 list of the ‘Birds of Conservation Concern’ (Eaton et al. 2015) that did not reach 
national or regional importance at the site. 

The value of the overall breeding bird assemblage was evaluated using the standard JNCC (1995) 
scheme. Each species listed for this habitat was scored according to the order of magnitude of 
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its British population and these scores were summed to give a total for the site. This overall 
score was then compared with the threshold for consideration as a SSSI for this habitat category 
(upland moorland and grassland without water bodies), as a reference for judging its 
importance. If it reached the SSSI threshold then it would be considered to be nationally 
important, and if it reached 50% of that threshold then it would be considered to be regionally 
important. 

 

Results 

Breeding Bird Populations: Numbers and Densities 

Table 1 summarises the number of breeding bird pairs found during the 2016 post-construction 
surveys, together with those found in 2010 prior to construction commencing, in the 2011 
construction phase and in the 2012, 2013 and 2014 post-construction surveys for comparison. 
Table 2 gives the breeding densities (number of pairs per km2) over the same period. 

 

Table 1. Breeding bird populations in the Kelburn survey area during the 2010 pre-
construction baseline in 2010, the 2011 construction phase and the four years post-
construction (2012, 2013, 2014 and 2016). Species in red recorded breeding for the 
first time since 2010 in 2016. 

Species 2010 2011 2012 2013 2014 2016 

Canada Goose 0 0 0 0 0 1 

Mallard 1 2 0 0 4 1 

Red Grouse 3 19 17 11 28 9 

Black Grouse 0 0 0 0 1 0 

Pheasant 7 19 23 34 31 24 

Grey Heron 0 1 0 0 0 0 

Sparrowhawk 0 2 0 0 0 0 

Buzzard 4 8 3 3 4 2 

Kestrel 1 6 2 0 2 1 

Oystercatcher 1 1 1 1 0 0 

Lapwing 0 0 0 0 0 2 

Snipe 2 4 2 4 9 7 

Curlew 7 6 6 6 3 4 

Common Gull 2 0 0 0 0 0 

Stock Dove 0 0 1 0 0 0 

Woodpigeon 1 14 9 6 13 7 

Cuckoo 1 3 0 1 1 3 

Short-eared Owl 0 1 0 0 1 0 

Great Spotted Woodpecker 0 1 0 0 0 0 

Skylark 295 227 205 179 292 210 

Swallow 0 5 5 3 3 3 

Meadow Pipit 380 992 991 1194 1379 950 

Grey Wagtail 1 0 0 0 2 0 

Pied Wagtail 1 11 3 0 3 7 
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Species 2010 2011 2012 2013 2014 2016 

Dipper 0 0 0 1 2 1 

Wren 4 12 18 27 36 25 

Dunnock 2 6 6 9 4 4 

Robin 9 16 9 10 12 13 

Whinchat 0 2 0 2 2 1 

Stonechat 0 0 0 4 11 10 

Wheatear 10 10 26 17 27 4 

Blackbird 7 5 9 9 8 3 

Song Thrush 0 2 1 2 1 3 

Mistle Thrush 6 4 6 4 5 3 

Grasshopper Warbler 14 4 1 3 3 4 

Sedge Warbler 2 2 2 2 3 0 

Blackcap 1 0 1 0 0 0 

Garden Warbler 2 0 0 0 0 0 

Whitethroat 0 0 0 0 0 1 

Chiffchaff 0 0 0 0 1 0 

Willow Warbler 26 30 17 16 27 23 

Goldcrest 1 5 6 7 9 14 

Spotted Flycatcher 1 0 0 1 0 0 

Long-tailed Tit 0 0 1 0 0 0 

Blue Tit 0 3 0 3 1 1 

Great Tit 0 0 1 2 1 1 

Coal Tit 0 16 5 5 3 9 

Treecreeper 0 0 0 1 0 0 

Jay 0 1 0 0 0 0 

Magpie 1 5 2 1 0 0 

Jackdaw 0 3 0 0 0 1 

Carrion Crow 9 14 14 16 17 18 

Hooded Crow 0 0 0 1 0 0 

Raven 5 1 1 1 1 2 

Starling 0 0 0 1 0 0 

Chaffinch 25 69 52 42 38 44 

Greenfinch 0 0 1 0 0 0 

Goldfinch 1 4 7 3 2 0 

Siskin 5 12 9 9 6 6 

Lesser Redpoll 7 16 12 0 3 8 

Reed Bunting 4 6 4 3 12 5 
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Table 2. Breeding bird densities (pairs per km2). in the Kelburn survey area during the 2010 
pre-construction baseline in 2010, the 2011 construction phase and the four years 
post-construction (2012, 2013, 2014 and 2016). Species in red recorded breeding for 
the first time since 2010 in 2016. 

Species 2010 2011 2012 2013 2014 2016 

Canada Goose 0 0 0 0 0 0.1 

Mallard 0.1 0.1 0 0 0.3 0.1 

Red Grouse 0.2 1.4 1.2 0.8 2.0 0.6 

Black Grouse 0 0 0 0 0.1 0 

Pheasant 0.5 1.4 1.6 2.4 2.2 1.7 

Grey Heron 0 0.1 0 0 0 0 

Sparrowhawk 0 0.1 0 0 0 0 

Buzzard 0.3 0.6 0.2 0.2 0.3 0.1 

Kestrel 0.1 0.4 0.1 0 0.1 0.1 

Oystercatcher 0.1 0.1 0.1 0.1 0 0 

Lapwing 0 0 0 0 0 0.1 

Snipe 0.1 0.3 0.1 0.3 0.6 0.5 

Curlew 0.5 0.4 0.4 0.4 0.2 0.3 

Common Gull 0.1 0 0 0 0 0 

Stock Dove 0 0 0.1 0 0 0 

Woodpigeon 0.1 1.0 0.6 0.4 0.9 0.5 

Cuckoo 0.1 0.2 0 0.1 0.1 0.2 

Short-eared Owl 0 0.1 0 0 0.1 0 

Great Spotted Woodpecker 0 0.1 0 0 0 0 

Skylark 21.9 16.2 14.6 12.8 20.9 15.0 

Swallow 0 0.4 0.4 0.2 0.2 0.2 

Meadow Pipit 28.1 70.9 70.8 85.3 98.5 67.9 

Grey Wagtail 0.1 0 0 0 0.1 0 

Pied Wagtail 0.1 0.8 0.2 0 0.2 0.5 

Dipper 0 0 0 0.1 0.1 0.1 

Wren 0.3 0.9 1.3 1.9 2.6 1.8 

Dunnock 0.1 0.4 0.4 0.6 0.3 0.3 

Robin 0.7 1.1 0.6 0.7 0.9 0.9 

Whinchat 0 0.1 0 0.1 0.1 0.1 

Stonechat 0 0 0 0.3 0.8 0.7 

Wheatear 0.7 0.7 1.9 1.2 1.9 0.3 

Blackbird 0.5 0.4 0.6 0.6 0.6 0.2 

Song Thrush 0 0.1 0.1 0.1 0.1 0.2 

Mistle Thrush 0.4 0.3 0.4 0.3 0.4 0.2 

Grasshopper Warbler 1.0 0.3 0.1 0.2 0.2 0.3 

Sedge Warbler 0.1 0.1 0.1 0.1 0.2 0 

Blackcap 0.1 0 0.1 0 0 0 

Garden Warbler 0.1 0 0 0 0 0 

Whitethroat 0 0 0 0 0 0.1 

Chiffchaff 0 0 0 0 0.1 0 

Willow Warbler 1.9 2.1 1.2 1.1 1.9 1.6 
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Species 2010 2011 2012 2013 2014 2016 

Goldcrest 0.1 0.4 0.4 0.5 0.6 1.0 

Spotted Flycatcher 0.1 0 0 0.1 0 0 

Long-tailed Tit 0 0 0.1 0 0 0 

Blue Tit 0 0.2 0 0.2 0.1 0.1 

Great Tit 0 0 0.1 0.1 0.1 0.1 

Coal Tit 0 1.1 0.4 0.4 0.2 0.6 

Treecreeper 0 0 0 0.1 0 0 

Jay 0 0.1 0 0 0 0 

Magpie 0.1 0.4 0.1 0.1 0 0 

Jackdaw 0 0.2 0 0 0 0.1 

Carrion Crow 0.7 1.0 1.0 1.1 1.2 1.3 

Hooded Crow 0 0 0 0.1 0 0 

Raven 0.4 0.1 0.1 0.1 0.1 0.1 

Starling 0 0 0 0.1 0 0 

Chaffinch 1.9 4.9 3.7 3.0 2.7 3.1 

Greenfinch 0 0 0.1 0 0 0 

Goldfinch 0.1 0.3 0.5 0.2 0.1 0 

Siskin 0.4 0.9 0.6 0.6 0.4 0.4 

Lesser Redpoll 0.5 1.1 0.9 0 0.2 0.6 

Reed Bunting 0.3 0.4 0.3 0.2 0.9 0.4 

 

Three species were recorded during the 2016 breeding surveys that had not been recorded 
breeding previously since 2010; Canada goose, lapwing and whitethroat. Red grouse numbers 
decreased sharply after a peak in 2014 to the lowest number since 2010, though numbers of 
snipe remained relatively high. Meadow pipit and skylark populations were also reduced on 
recent years but similar to those from earlier surveys. Wheatear numbers were the lowest 
recorded over all of the surveys. Woodland species were generally found in lower numbers than 
in 2011 following the felling that formed part of the Habitat Management Plan, as in previous 
years (though goldcrest numbers were higher in 2016 than previously). Other populations 
remained generally similar during the construction phase and the first three years post-
construction in comparison with the pre-construction baseline. 

With regard to the target species for the species-specific surveys, the only records obtained 
during 2016 were as follows: 

 Peregrine – two sightings of adult singles overflying, one on 15/5/16 (over the SW edge of 
the survey area, 300m from the wind turbines at its closest point) and the second on 
14/6/16 (over the northern part of the survey area, 1.5km from the nearest turbine). 

There were no sightings of short-eared owl, black grouse, hen harrier, merlin or any other key 
target species during any of the surveys in 2016. 

Other species observed over-flying and/or using the survey area but not breeding within it 
during the 2016 surveys included (with the peak count in brackets) grey heron (3), golden plover 
(spring migrant flocks of up to 50 in April), jack snipe (two late winter migrants in April), 
whimbrel (two over-flying migrant in April), common gull (8), lesser black-backed gull (193), 
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herring gull (50), great black-backed gull (4), black-headed gull (1), swift (15) and hooded crow 
(1). 

 

Breeding Bird Populations: Distribution 

The locations of the more abundant breeding species and all those of conservation importance 
in the survey area during the construction phase of the wind farm are summarised in Figures 1-
11. Generally the distribution patterns were similar to the previous years’ surveys. The more 
numerous and widespread species have been presented separately for clarity. 

 Red grouse (Figure 1) were found largely in the higher central/southern areas of the survey 
area where heather cover was more extensive, though there was a relative concentration 
within the wind farm site in 2016. 

 Pheasants (Figure 2) were found mostly on the western fringe of the survey area. 

 Skylarks (Figure 3) were common over most of the open ground within the study area, 
though with fewer on the area of higher heather cover on the eastern side of Sheep Hill and 
on the lower wetter ground. 

 Meadow pipits (Figure 4) were abundant over all of the open ground habitats, including the 
felled area that formed part of the habitat management plan, though numbers overall were 
lower than in 2014. 

 Wrens (Figure 5) were found mainly in woodland and along main stream valleys. 

 Stonechat (Figure 6) were widely scattered, with most birds in open stream valleys, 
including in the southern area of forest felling. 

 Willow warblers (Figure 7) were found only in the wooded habitats. Their reduced range in 
2013, 2014 and 2016 reflected the forest felling that took place between the 2011 and 2012 
breeding seasons. 

 Goldcrest (Figure 8) were restricted to coniferous woodland, found mostly in the plantation 
on the SE edge of the survey area (which held a higher density in 2016 than in previous 
years). 

 Carrion crows (Figure 9) were widespread over the whole of the survey area. 

 Chaffinches (Figure 10) were common in woodland habitats. As for willow warbler, their 
reduced range in 2013, 2014 and 2016 reflected the forest felling that took place between 
the 2011 and 2012 breeding seasons. 

Of the less abundant species of conservation importance (Figure 11), most were found on the 
fringes of the survey area. No specific areas held any important bird concentrations. 

Table 3 gives the estimated breeding bird populations within the core survey area that has been 
surveyed in 2002, 2005, 2010 (pre-construction), 2011 (construction) and 2012, 2013, 2014 and 
2016 (post-construction). This area covered the ground within 500m of the original proposed 
site layout for a possible 19-turbine wind farm (five turbines were subsequently deleted from 
the scheme). This area has been surveyed over all seven of these years so enables direct 
comparison to be made over a longer time period. It should be noted though that the 2002 
survey involved only two rather than three survey visits and that a small part of the south-
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eastern edge of survey area was not covered in that year (though the numbers in that area have 
been estimated for that area based on the density recorded elsewhere). 

 

Table 3. Breeding bird populations in the core Kelburn survey area within 500m of the wind 
farm during construction in 2011 and post-construction in 2012, 2013, 2014 and 
2016, and during the pre-construction baseline in 2002, 2005 and 2010. 

Species Pre-construction Construction Post-construction 

2002 2005 2010 2011 2012 2013 2014 2016 

Mallard 0 1 0 1 0 0 3 0 

Red Grouse 1 9 2 13 11 7 20 7 

Black Grouse 1 1 0 0 0 0 0 0 

Pheasant 0 5 0 0 0 0 1 1 

Buzzard 0 0 1 2 2 0 0 1 

Kestrel 1 2 0 2 1 0 0 0 

Golden Plover 1 1 0 0 0 0 0 0 

Snipe 0 0 0 0 1 0 4 3 

Woodcock 0 2 0 0 0 0 0 0 

Curlew 5 1 2 0 1 0 0 0 

Woodpigeon 0 1 0 5 1 0 1 3 

Cuckoo 0 1 1 2 0 0 0 1 

Short-eared Owl 0 1 0 0 0 0 0 0 

Skylark 92 120 152 116 104 93 140 88 

Meadow Pipit 92 180 150 469 430 524 672 425 

Grey Wagtail 0 1 0 0 0 0 0 0 

Pied Wagtail 0 0 0 5 2 0 0 0 

Dipper 0 1 0 0 0 0 1 0 

Wren 0 28 0 4 5 7 8 7 

Dunnock 0 8 0 4 5 2 2 0 

Robin 0 10 2 4 2 1 0 0 

Stonechat 1 5 0 0 0 1 4 4 

Wheatear 0 3 0 5 5 7 7 1 

Blackbird 0 0 3 1 0 0 0 0 

Song Thrush 0 3 0 0 0 0 0 0 

Mistle Thrush 1 1 1 1 1 0 0 0 

Willow Warbler 0 18 13 12 3 1 2 5 

Goldcrest 0 1 0 3 1 0 0 1 

Coal Tit 0 3 0 8 1 0 0 0 

Magpie 0 0 0 2 0 0 0 0 

Carrion Crow 3 4 4 5 3 4 5 7 

Raven 0 0 0 0 0 0 0 1 

Chaffinch 0 11 11 38 22 10 5 8 

Goldfinch 0 0 0 0 1 1 0 0 

Siskin 0 0 0 5 1 0 0 0 

Linnet 0 1 0 0 0 0 0 0 

Lesser Redpoll 0 4 3 9 6 0 0 4 
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Species Pre-construction Construction Post-construction 

2002 2005 2010 2011 2012 2013 2014 2016 

Reed Bunting 0 0 1 0 1 1 3 1 

 

Red grouse numbers in this zone reduced in 2016 to levels more typical of the period before 
their 2014 peak. Snipe numbers remained relatively high, but numbers of skylark and meadow 
pipit both dropped. There were no records of curlew at all in this zone in 2016, as had been the 
case in 2014. Reduced numbers of several woodland species since 2012 reflected the felling that 
formed part of the Habitat Management Plan. 

 

Conservation Importance of Breeding Bird Populations 

The criteria used for the determination of the sensitivity of the bird populations present in the 
study area are summarised in Table 4 (which is based on the Percival, 2007, assessment 
methodology). 

Table 4. Definition of terms relating to the sensitivity of the ornithological components of the 
site. 

Sensitivity Definition 

VERY HIGH A 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. 

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

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

Species listed on EU Birds Directive Annex 1, EU Habitats Directive priority 
habitat/species and/or W&C Act Schedule 1 species (if not covered above). 

UK Biodiversity Action Plan (BAP) priority species (if not covered above). 

LOW Any other species of conservation interest, e.g. species listed on the Birds of 
Conservation Concern (Eaton et al. 2015) not covered above. 

 

Table 5 summarises the conservation importance of each of the species found within the survey 
area in 2016. No species listed on Schedule 1 of the 1981 Wildlife and Countryside Act, or Annex 
1 of the EU Birds Directive, was recorded breeding within the survey area in 2016. No species 
was found breeding in the survey area in nationally or regionally important numbers. Ten 
medium sensitivity species were found breeding within the survey area in 2014; red grouse, 
lapwing, curlew, cuckoo, skylark, dunnock, song thrush, grasshopper warbler, lesser redpoll and 
reed bunting. All are UK Biodiversity Action Plan priority species. 
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Eight of the breeding species were determined to be low sensitivity (see Table 5). All are listed 
on the RSPB et al’s Birds of Conservation Concern amber list (Eaton et al. 2015). 

Three 2016 non-breeding species, peregrine, golden plover and whimbrel, were classed as high 
sensitivity (all are EU Birds Directive Annex 1 and/or Wildlife and Countryside Act Schedule 1 
species), one medium sensitivity (herring gull – a UK BAP priority species) and five low sensitivity 
(common gull, lesser black-backed gull, great black-backed gull, black-headed gull and swift – all 
these are amber-listed Birds of Conservation Concern). 

 

Table 5. Conservation importance of the breeding bird populations in the Kelburn survey area 
during the fifth year of operation in 2016. 

Species Number of 
breeding 
pairs in 

2016 

EU Birds 
Directive Annex 

1 species 

UK BAP priority 
species 

Red[R]/Amber[
A] listed species 

Sensitivity 

Canada Goose 1    Nil 

Mallard 1   A Low 

Red Grouse 1 9   A Medium 

Pheasant 24    Nil 

Buzzard 3 2    Nil 

Kestrel 1   A Low 

Lapwing 2   R Medium 

Snipe 2 7   A Low 

Curlew 2 4   R Medium 

Woodpigeon 7    Nil 

Cuckoo 3   R Medium 

Skylark 210   R Medium 

Swallow 3    Nil 

Meadow Pipit 950   A Low 

Pied Wagtail 7    Nil 

Dipper 1   A Low 

Wren 25    Nil 

Dunnock 4   A Medium 

Robin 13    Nil 

Whinchat 2 1   R Low 

Stonechat 2 10    Nil 

Wheatear 2 4    Nil 

Blackbird 3    Nil 

Song Thrush 3   R Medium 

Mistle Thrush 3   R Low 

Grasshopper 
Warbler 4   R Medium 

Whitethroat 1    Nil 

Willow Warbler 23   A Low 
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Species Number of 
breeding 
pairs in 

2016 

EU Birds 
Directive Annex 

1 species 

UK BAP priority 
species 

Red[R]/Amber[
A] listed species 

Sensitivity 

Goldcrest 14    Nil 

Blue Tit 1    Nil 

Great Tit 1    Nil 

Coal Tit 9    Nil 

Jackdaw 1    Nil 

Carrion Crow 18    Nil 

Raven 3 3    Nil 

Chaffinch 44    Nil 

Siskin 6    Nil 

Lesser Redpoll 8   R Medium 

Reed Bunting 5   A Medium 

Note: superscripts indicate contribution to the JNCC breeding bird assemblage score for the main habitat within the 

survey area, ‘Upland moorland and grassland without waterbodies’. 

 

One additional species of conservation importance was recorded breeding during the 2016 
surveys that had not been recorded previously, lapwing (classed as medium sensitivity as a 
result of its UK BAP priority species listing). 

The overall conservation value of the breeding bird community, measured from the survey data 
as the breeding bird assemblage score, was 24 in 2002, 22 in 2005 and 16 in 2010 during the 
pre-construction surveys, 20 in 2011 during construction, 15 in 2012 in the first post-
construction year, 20 in 2013, 23 in 2014 and 17 in 2016. These are all below the threshold for 
national importance (28) but above the threshold for regional importance (14) for the main 
habitat within the survey area, upland moorland and grassland without water bodies (JNCC 
1995). The survey area has therefore continued to support a regionally important breeding bird 
community during construction of the wind farm and in the first, second, third and fifth years of 
operation. 

 

Breeding Bird Populations: Distribution in relation to wind farm construction and 
operation 

Meadow Pipit and Skylark 

The comparison of bird numbers before and during construction, and with the first, second, 
third and fifth years of operation, has suggested that most of the breeding populations were 
largely unaffected by the construction works and by the presence of the operational wind farm. 
Several species (particularly red grouse and meadow pipit) actually increased in numbers during 
the construction and operational periods, though there may have been some displacement of 
curlew. Further analysis was undertaken to investigate this further, comparing the distributions 
of the two most numerous species, skylark and meadow pipit before, during and post-
construction, to see if bird densities were related to distance from the development. There were 
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insufficient numbers recorded of any other species to undertake a full quantitative gradient 
analysis. For each of these two species the breeding densities in 100m bands away from the 
turbines and from the site tracks were calculated before, during and after construction, to test 
the null hypothesis that their distribution was uniform across these zones and unaffected by the 
development. 

The breeding densities of meadow pipits in each 100m band from the wind turbine locations are 
shown in Figure 12 for the third and fifth years of operation (2014 and 2016). In previous years 
no significant difference in the numbers recorded in each zone from a uniform distribution had 
been found for this species. In 2014 there was a significant difference in the distribution of 
meadow pipits in relation to distance from the wind turbines (χ2 = 18.6, p=0.02, with 8 degrees 
of freedom) but, as can be seen from Figure 12, this was attributable to higher densities being 
recorded in closer proximity (within 400m) to the wind turbines rather than a reduction in 
density in that area (probably as a result of the Habitat Management Plan creating more open 
habitat for this species through forest felling). In 2016 there was no significant difference in the 
distribution of meadow pipits in relation to distance from the wind turbines (χ2 = 7.9, p=0.44, 
with 8 degrees of freedom). 

There was no evidence of any displacement from the wind turbines apparent for skylarks (Figure 
13), with no significant difference in the numbers recorded in each zone from a uniform 
distribution in both 2014 and 2016 (2014: χ2 = 8.8, p=0.36; 2016: χ2 = 9.7, p=0.29, with 8 degrees 
of freedom in both years). 

With regard to the site tracks, breeding densities of meadow pipits in each 100m band from 
those are shown in Figure 14 for the third and fifth years of operation in 2014 and 2016. There 
was no evidence of any displacement apparent (the same result as found in both the 2011 
construction year and the 2012 and 2013 post-construction surveys), with no significant 
difference in the numbers recorded in each zone from a uniform distribution (2014: χ2 = 10.0, 
p=0.27; 2016: χ2 = 10.9, p=0.21, with 8 degrees of freedom in both years). Similarly there was no 
evidence of any displacement apparent for skylarks from the site tracks (Figure 15). Again there 
was no significant difference in the numbers recorded in each zone from a uniform distribution 
(2014: χ2 = 7.3, p=0.51; 2016:  χ2 = 14.1, p=0.08, with 8 degrees of freedom in both years). 

 

Curlew 

Though the numbers of curlew recorded in the survey area were too low for a full gradient 
analysis, some further analysis was possible. Population estimates from the main survey area for 
2002, 2010, 2011, 2012, 2013, 2014 and 2016 are shown in Table 6. The 2005 survey did not 
cover a large part of this area so have not been included here. Table 6 shows a drop from nine to 
seven pairs between the two pre-construction surveys, and a further loss of a single pair during 
the construction phase (to six pairs). The numbers in closer proximity to the wind farm appeared 
to drop more markedly (Table 2). Numbers dropped further to only three pairs within the survey 
area in 2014 and four pairs in 2016 (with none within 500m of the wind farm in either of those 
two years). Further evidence to test for any displacement effect was obtained by examining the 
changes in the distances of the curlew territory centres from the two main parts of the 
development, the wind turbine locations and the site tracks. This set out to test the null 
hypothesis that there was no change in the distribution of curlew in relation to turbines and 
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access tracks during construction/operation in comparison with the pre-construction baseline, 
i.e. no difference in the distances from curlew territory centres to turbines/site tracks. 

The locations of the curlew territory centres over each of the survey years are shown in Figure 
16. This Figure includes the data from 2005 but as stated above there was only partial coverage 
of the  survey area in that year so those data have not been included in the main analysis. 

 

Table 6. Mean distances of curlew territory centres from the Kelburn wind turbines and site 
tracks during the pre-construction baseline, the construction phase and the first year 
of operation. 

Year Phase No pairs in survey 
area 

Mean distance from 
turbines (m), (+SE) 

Mean distance from 
tracks (m), (+SE) 

2002 ES Baseline 9 1,299 (+308) 412 (+103) 

2010 Pre-construction 7 1,700 (+303) 314 (+86) 

2011 Construction 6 1,872 (+199) 726 (+208) 

2012 Operation 6 1,823 (+297) 237 (+71) 

2013 Operation 6 2,006 (+167) 274 (+113) 

2014 Operation 3 2,088 (+71) 302 (+93) 

2016 Operation 4 1,783 (+228) 465 (+167) 

 

Mean distances of curlew from the wind turbine locations were higher during and after 
construction, but only by a small amount in comparison with the 2010 baseline (though by more 
compared with the 2002 data). The differences between years, however, were not statistically 
significant (χ2 = 4.4, p=0.62) applying a nonparametric Kruskal-Wallis analysis of variance, though 
the sample sizes are small so this result should be treated with caution. 

Mean distances of curlew from the site tracks were higher than the pre-construction baseline 
during construction (2011) but similar when the site was operational (2012-16). The higher 
distances recorded in 2011 suggest that there may have been some displacement in that year, 
but after construction the birds were unaffected by the presence of the tracks. The differences 
between years were not statistically significant (χ2 = 6.5, p=0.37). Again though, the sample sizes 
are small so this result should be treated with caution. 

Overall there was no clear evidence of any statistically or biologically significant shift of breeding 
curlew away from development during the construction phase or during operation, though it 
should be noted that the bulk of the curlew population was found on the lower ground more 
than 1km from the wind turbine locations, so the numbers exposed to potential disturbance 
from the turbines was low. The 2014 and 2016 surveys have shown a decline in curlew numbers 
compared with previous surveys, but these were largely from areas more than 1km from the 
wind turbines and therefore it is unlikely that the presence of the turbines contributed to this 
decline. Post-construction surveys scheduled for years 10 and 15 after construction should 
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provide more information to investigate the possible effects of the wind farm on this species 
further. 

 

Effects of Habitat Management Plan 

There have been some indications of the effects of the Habitat Management Plan, specifically 
the felling of the forestry block to the south-east of the wind farm site (which took place after 
the 2011 breeding season). This has resulted in an increase in the meadow pipit and red grouse 
populations in that area, and reduced numbers of woodland species including chaffinch, willow 
warbler and lesser redpoll. 

 

Conclusions 

The breeding bird surveys during the operational phase of the Kelburn wind farm in 2016 
recorded a typical upland breeding bird community within the survey area, including a range of 
UK BAP priority species, as had been recorded during the previous pre-construction baseline, 
construction phase and operational phase surveys. 

There was no evidence of any breeding activity of any of the key target species in 2016. There 
were only two records of peregrine seen over-flying and no records at all of short-eared owl, 
black grouse, hen harrier, merlin or any other key target species during any of the surveys. This 
was in contrast to 2014, when breeding short-eared owls were recorded and black grouse were 
also seen. 

No major changes to breeding bird community have been recorded, with the survey area still 
supporting a regionally important upland breeding bird community through the construction 
and operational periods. 

No statistically significant effects were apparent on the distribution of the two most abundant 
species, meadow pipit and skylark, in relation to either the wind turbines or the site tracks, both 
during construction, in the first three years and in the fifth year of operation. Areas in proximity 
to both the turbines and the site tracks held breeding densities of both species similar to those 
elsewhere in the survey area (though slightly higher densities of meadow pipit were recorded in 
closer proximity to the wind turbines – within 400m - in 2014). 

There was a reduction in curlew abundance in 2014 and 2016, but no clear evidence of any 
effects of the operation and no statistically significant shift in distribution away from either the 
turbines or the tracks, though numbers in proximity to the wind turbines were low throughout 
(the main population in the survey are was on lower ground more distant from the wind 
turbines). Curlew is a species that Pearce-Higgins et al. (2012) considered to be particularly 
vulnerable to disturbance from wind farm construction. 

The survey area also continued to be used by spring staging flocks of golden plover, though 
there was no indication of any breeding activity (which had been recorded in the 2002 and 2005 
surveys though not in the 2010 pre-construction baseline). 
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Figure 12. Breeding densities of meadow pipits in relation to distance from wind 

turbine locations, 2014 and 2016 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 13. Breeding densities of skylarks in relation to distance from wind turbine 

locations, 2014 and 2016 
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Figure 14. Breeding densities of meadow pipits in relation to distance from wind farm 

tracks, 2014 and 2016 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 15. Breeding densities of skylarks in relation to distance from wind farm tracks, 

2014 and 2016 
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