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Background

During preparation of a Tiree Community Development Plan (TDP 2005), community consultation identified wind energy as a possible source of income for the island. The Tiree Wind Energy Feasibility Study identified a site on the Ruaig sliabh as suitable for a single community wind turbine. This report quantifies the potential impacts on birds caused by the construction and operation of a single Vestas-52 wind turbine located at grid reference NM 07668 48317, and forms part of the planning application process.

The key impacts of wind energy projects on birds are:

· Displacement of birds through direct habitat loss, i.e. permanent destruction of habitat

· Displacement of birds through indirect habitat loss, i.e. disturbance

· Mortality due to collisions

· The significance of the impact, which is dependent on the conservation status of the species, the magnitude of the impact, and the likelihood of the impact occurring

· Whether the potential impacts can be reduced through mitigating measures

Following standard methodology for assessing the impact of wind farms on bird populations in Scotland, 216 hours of vantage point surveys, and three breeding and three wintering surveys, were conducted between September 2005 and June 2006, within a 500m radius of the location of the proposed turbine. The theoretical risk of birds colliding with the turbine’s blades was evaluated using accepted standard methods for proposed wind farms recommended by Scottish Natural Heritage: the number of birds likely to pass through the rotor per year was multiplied by the probability of them being struck and the proportion of the year that the turbine will be operational.

Over the entire study, a total of 63 bird species was recorded in or flying through the study area. Of these, eight (13%) were of high conservation concern and 35 (56%) were of medium conservation concern.

Displacement of breeding birds

Twenty-nine bird species nested or held territories within the study area. Nineteen (65%) of these were of high to medium conservation importance. A gull colony comprising 20 pairs of common gulls, four pairs of herring gulls, three pairs of lesser black-backed gulls and one pair of great black-backed gulls, was situated 240m west of the proposed turbine site. Turbine construction works are likely to result in the direct and permanent loss of breeding habitat for up to one pair of eiders, two pairs of oystercatchers and one pair of skylarks. An additional 75 pairs of 12 species of high-medium conservation concern may be temporarily displaced from within 300m of the turbine site for one season, due to disturbance during construction, if construction occurs during the breeding season.

Displacement of wintering birds

Twenty-two bird species were recorded on the ground during the wintering bird surveys. Twelve (54%) of these were of high to medium conservation concern. In addition to regular flocks of up to 33 Greenland white-fronted geese, up to 500 barnacle geese regularly fed in the fields on the eastern and south-eastern edges of the study area. Small numbers of migrating whooper swans also spent occasional periods of one to three days on the lochans. Turbine construction work is unlikely to result in the direct loss of significant areas of winter feeding habitat, although up to 500 barnacle geese may be displaced from a feeding site to the south of the turbine, and small numbers of eight other species may be temporarily displaced due to disturbance during construction, if construction occurs during the winter.

Once construction is complete and the turbine operational, it is likely that most species will become habituated to the turbine and its infrastructure, and will return to nest and feed close by.

Collision risk

Most flights occurred at below rotor collision height. Only eight species (14%) of medium (AMBER) and low (GREEN) conservation concern were recorded flying through the rotor sweep area of the turbine (Table 1), with the majority of these (89%) occurring during spring and autumn migration. No species of high (RED) conservation concern were recorded flying through the rotor sweep area.

No Greenland barnacle geese were recorded passing through the rotor collision area. Most flights of this height were concentrated over the lower-lying land to the north, west and south-west of the study area, as birds moved between feeding and roost sites. Only one diurnal flock of Greenland white-fronted geese was recorded passing through the rotor collision area. The majority of flights occurred at lower levels and were concentrated on the north side of the road where white-fronted geese regularly fed. Only one flock of whooper swans flew at rotor collision height, and this was across the extreme north of the study area away from the turbine site. Most gull movements to and from a nearby gull colony were below rotor collision height with only three herring gulls and four great black-backed gulls recorded flying through the rotor collision risk area. Other species that were recorded flying at rotor collision height in large numbers, i.e. starling, greylag goose, lapwing, snipe, herring gull and golden plover were generally either on migration, involved in territorial disputes and/or moving between feeding sites away from the turbine. 

The theoretical annual collision risk model assumes that birds do not take any avoiding action. In reality, most birds do take some avoiding action when faced with obstacles, however their ability to do so and their reaction depends on many factors such as the bird’s size, manoeuvrability, seasonal behaviour, wind speed, visibility and disturbance. Ninety-five per cent of all birds are thought to take avoiding action when faced with a wind turbine, with only 5% colliding with the turbine. Applying this avoidance factor, the theoretical annual collision rates for birds at Ruaig decrease to less than one per year for all species, except for Arctic tern (6.4) and golden plover (1.9) (Table 1).

Table 1. Calculated theoretical annual collision risk for bird species of medium (AMBER) and low (GREEN) conservation concern recorded flying through the rotor of the proposed community wind turbine at Ruaig, Isle of Tiree. In descending order of conservation concern1. 

	Species
	Mean total per year
	Overall collision probability 
	Turbine operational
	Collisions per year

	
	
	
	
	No avoidance
	95% avoidance

	White-fronted Goose
	85.1
	0.141
	0.88
	10.6
	0.5

	Snipe
	63.1
	0.086
	0.88
	4.8
	0.2

	Black-headed Gull
	76.2
	0.097
	0.88
	6.5
	0.3

	Herring Gull
	66.3
	0.128
	0.88
	7.5
	0.4

	Arctic Tern
	1290.9
	0.113
	0.88
	128.4
	6.4

	Golden Plover
	485.9
	0.088
	0.88
	37.6
	1.9

	Arctic Skua
	48.7
	0.123
	0.88
	5.3
	0.3

	Great Black-backed Gull
	88.5
	0.165
	0.88
	12.8
	0.6


1 No species of high (RED) conservation concern were recorded flying through the rotor sweep area.

Significance of potential impacts

The breeding activity of three species of high conservation concern (skylark, starling and twite: all RED listed) may be affected during turbine construction but this is likely to be temporary until either they become habituated to the turbine or they find alternative breeding sites. The impact of a wind turbine at Ruaig on these species is therefore thought to be of low significance (Table 2). Similarly, impacts on RED-listed species during winter (starling, song thrush and skylark) are likely to be lower still, as their choices of feeding sites are not restricted to the immediate area of the turbine. The same principles apply to species of medium and low conservation concern.

Over the 20-year lifespan of the turbine, up to 38 golden plovers could collide with the Ruaig turbine (assuming 95% avoidance). As golden plovers are listed as being of low conservation concern by the RSPB (RSPB 2004), the level of significance of this threat is, therefore, also considered to be low (Table 2). 

Up to 128 Arctic terns could collide with the Ruaig turbine over its 20-year lifespan. However, the calculated number of Arctic terns passing through the turbine site per year is likely to be overestimated (see Section 4.1 in main text), and so too, therefore, is the number of potential collisions per year. The level of significance of the threat of collision to migrating Arctic terns is therefore considered to be low to medium (Table 2).

Of the species of medium conservation concern recorded passing through the rotor sweep area, the white-fronted goose is of the greatest concern to this study, as 4% of the total Greenland population winter on Tiree. Over the 20-year lifespan of the wind turbine, the number of collisions could total 11, or 1% of the Tiree population. Given that this species is currently in decline, a 1% reduction in the population over 20 years is considered to be of medium significance (Table 2).

Table 2. Summary of significance of potential threats of a wind turbine to key bird species at Ruaig, Isle of Tiree. P = Permanent, T = Temporary (during construction).

	Species
	Source of threat
	Significance

	
	Loss of nesting habitat
	Displacement from wintering habitat
	Collision mortality
	

	Skylark
	P
	
	
	Low

	Starling
	T
	T
	
	Low

	Twite
	T
	
	
	Low

	White-fronted Goose
	
	T
	P
	Medium

	Greylag Goose
	
	T
	
	Low

	Barnacle Goose
	
	P?
	
	Low

	Shelduck
	T
	
	
	Low

	Eider Duck
	P
	
	
	Low

	Oystercatcher
	P
	
	
	Low

	Lapwing
	T
	T
	
	Low

	Dunlin
	T
	
	
	Low

	Snipe
	T
	T
	P
	Low

	Redshank
	T
	
	
	Low

	Black-headed Gull
	
	
	P
	Low

	Common Gull
	T
	
	
	Low

	Lesser Black-backed Gull
	T
	
	
	Low

	Herring Gull
	T
	
	P
	Low

	Arctic Tern
	
	
	P
	Low-Medium

	Meadow Pipit
	
	T
	
	Low

	Golden Plover
	
	
	P
	Low

	Arctic Skua
	
	
	P
	Low

	Great Black-backed Gull
	
	
	P
	Low


Conclusions

Displacement of birds caused by the construction and operation of the community wind turbine at Ruaig is of low concern to the implementation of the project, as the few birds that might be affected are likely to be able to find alternative suitable habitat nearby.

Potential fatalities caused by collisions with the rotor are of greater concern, particularly for wintering Greenland white-fronted geese and during spring and autumn migration when Arctic terns and waders (and probably also whooper swans), are known to pass through the area at rotor collision height. 

Mitigation

Recommended measures to mitigate for potential impacts to birds are:

· timing the construction phases to avoid the breeding season 

· returning the habitat to its original state, as far as is possible

· restricting any micrositing of the turbine to within 150m of the existing site, beyond which, there is significantly more Greenland goose and gull traffic at rotor collision height 

· avoiding any illumination of the turbine, which has been shown to attract birds and cause mortalities

· assessing the actual bird impacts once the turbine is operational

· modifying turbine operation should collisions become evident at certain times of year
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