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 INTRODUCTION 

1. A bird monitoring programme is being implemented for the Goole Fields Wind Farm, to 
compare the bird distribution and abundance during the baseline studies (reported in the ES 
and 2006-07 Update Report, Percival et al. 2007) with that during and following construction 
of the wind farm. This involves repeating the surveys undertaken to establish the pre-
construction baseline, and an additional programme of collision monitoring. Surveys during 
the bird breeding season comprise: 

 Breeding Bird Surveys - Common Birds Census walkover mapping and species-specific 
nightjar and marsh harrier surveys, of the site plus a 500m buffer; 

 Vantage point surveys – to quantify bird flight activity through and around the wind farm 
site to determine how the wind farm has affected local bird flight routes and activity; 
and 

 Collision monitoring – to compare the predicted collision mortality with that which 
actually occurs. 

2. This report presents the results of the third year of breeding bird surveys that have been 
undertaken during the post-construction phase, in 2017. Post-construction surveys 
undertaken during the 2015-16, 2016-17 and 2017-18 autumn/winter are reported separately 
(Percival et al. 2016; Percival et al. 2017; Percival et al. 2018). Construction phase survey 
results were reported previously (Percival et al. 2014a and 2014b). 

3. Construction works at the site commenced in January 2012 and the site infrastructure was 
completed in June 2013. No construction works took place on the southern row of turbines 
during May to August inclusive in order to avoid any possible effects on nightjars. De-snagging 
the electrical and civil works continued through to September 2013. Two of the 16 wind 
turbines (turbines #3 and #8) were erected in early August 2013 and were operational in early 
September 2013. The other 14 wind turbines were installed during March-June 2014 and 
reinstatement of the site was complete by August 2014, when the wind farm became fully 
operational, with further turbine testing and commissioning following that during the 2014-15 
winter. 

4. Additionally, construction works for the Goole Fields II wind farm commenced in August 2015. 
No works were undertaken on the southern array between 1st May and 31st August, to 
reduce potential effects on breeding nightjars. The 17 wind turbines were installed during 
September-December 2016. De-snagging the electrical and civil works continued through to 
May 2017. Reinstatement of the site was complete by May 2017, when the wind farm became 
fully operational. 

Breeding Bird Survey Methods 2017 

Breeding Bird Survey 

5. The breeding bird survey method followed the standard principles of the Common Birds 
Census; a walkover survey mapping all of the birds encountered (to 1:10,000 scale), recording 
their behaviour and location using the standard Common Birds Census notation. All species 
were recorded. As in previous years, three survey visits were made, the first on 12/13 April, 
the second on 11/12 May and the last visit on 13/14 June 2017. The surveys were carried out 
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throughout daylight hours, avoiding strong winds, heavy rain, fog and low cloud. Birds were 
located by walking, listening and scanning by eye and with binoculars. 

Marsh Harrier Survey 

6. Pre-construction breeding surveys did not find any evidence of marsh harriers breeding in the 
survey area, nor any other evidence that the site was important for this species. It was 
considered possible though that the survey area could be used by breeding marsh harriers 
linked to the Humber Estuary SPA (particularly as they are increasing in the region; Holling et 
al. 2013, 2014 and 2015), so specific surveys for this species were undertaken, following the 
standard marsh harrier survey methodology (Gilbert et al. 1998, Hardey et al. 2009). In 
addition, a programme of vantage point surveys was undertaken to quantify their flight 
activity over the survey area. 

Vantage Point Surveys 

7. Vantage point surveys were carried out during April–August 2017 to quantify the numbers at 
that time of year that may be at risk of collision with the wind turbines, or that may be 
disrupted by the presence of the wind farm. The same vantage point (at SE 755 183) was used 
as for the previous surveys. The survey methodology followed the same standard SNH-
recommended survey method (Madders, in Whitfield et al. 2010 and SNH 2014), as used in 
the pre-construction surveys. That methodology was refined to record flight height estimates 
as accurately as possible rather than just summarising them to height classes.  Target species 
for these surveys comprised marsh harrier, all other raptors, and waterfowl but any other 
species of conservation importance were also recorded. All target species flight lines were 
mapped, and the flight height of each flock recorded. When birds were observed over an 
extended period, estimates of flight height were recorded every minute. The activity during 
each flight (e.g. flying to roost, foraging) was also recorded. Overall a total of 45 hours of 
vantage point surveys were carried out from the single vantage point during this period (9 
hours per month). 

Nightjar Survey 

8. The nightjar surveys followed the standard nightjar survey technique, at dawn and dusk to 
identify the location of churring males (Gilbert et al. 1998), but with additional survey effort. 
The surveys focussed on the suitable nightjar habitat (i.e. the fringe of the moors on the 
southern edge of the survey area) and extended up to 2km from the wind turbines. 

9. A total of eight surveys were carried out from late May through to early August. All records of 
nightjars made during the surveys were noted and where flying birds were seen their flight 
height estimated. All nightjars encountered were mapped and their behaviour noted as per 
the standard BTO Common Birds Census activity codes. Surveys were undertaken in good 
surveying conditions, i.e. as calm as possible and without any rain. 

10. In addition, specific surveys were undertaken to investigate nightjar use of the wind farm site, 
looking at both their feeding behaviour and flight paths. This was achieved through vantage 
point surveys carried out at dawn and dusk during May-August, using an image-intensifier to 
assist viewing in darkness (as undertaken during the baseline surveys) for a total of 30 hours 
surveys, (exceeding the 24 hours coverage recommended in SNH guidance (Whitfield et al. 
2010, SNH 2014) for this species). 
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Habitat/crop mapping 

11. Mapping of the habitats and crop types available in the survey area was carried out during the 
first (April) and last (August) survey visits, so that habitat availability could be determined and 
any changes during the study period taken into account. 

Collision searching 

12. The collision monitoring methodology followed that developed in the USA for bird collision 
monitoring at wind farms (Morrison 1998) and that adopted by SNH (2009). A core area of 
100m radius around each turbine was carefully searched on foot. The 100m distance has been 
set conservatively as bird fatalities have rarely been documented over 70m from turbines at 
other wind farms (Johnson et al. 2000). Sectors around the turbine were searched slowly, 
taking particular care to search any taller clumps of vegetation, and openings of animal 
burrows. In addition, a further area 250m around each turbine was checked for larger bird 
carcasses by scanning the ground with binoculars. The precise location of any dead birds 
found was recorded and mapped (by reference to the distance and direction to the nearest 
wind turbine, and using a GPS). Searches were carried out weekly through the April - August 
2017 survey period (20 surveys in total), with all turbines checked on all surveys. All carcasses 
were photographed, and their details recorded as follows; species, sex, age, date and time 
collected, location, distance and direction (degrees) to nearest turbine, condition, and any 
comments regarding possible causes of death. The condition of each carcass found was 
recorded using the following condition categories: 

 Intact - carcass that is completely intact, is not badly decomposed, and shows no sign of 
being fed upon by a predator or scavenger. 

 Scavenged - entire carcass that shows signs of being fed upon by a predator or 
scavenger or a portion(s) of a carcass in one location (e.g., wings, skeletal remains, legs, 
pieces of skin, etc.). 

 Feather Spot - 10 or more feathers at one location indicating predation or scavenging. 

13. Carcasses were left in situ in order to provide further information on decay rates and 
detectability. 

Sampling validation – search efficiency and scavenger removal 

14. As there were relatively few dead birds found during the collision searches, these were 
supplemented by a sample of birds shot by a gamekeeper (plus a small number of incidental 
passerines found dead off-site) to study the rate of carcass removal and to test observer 
search efficiency. A trial was started on 15/3/17, with 39 carcasses (18 rooks, 9 woodpigeons, 
4 robins, 2 blackbirds, 2 dunnocks, a collared dove, a chiffchaff, a jackdaw and a bullfinch) put 
out and recorded as part of the corpse monitoring through the 2017 breeding season. All of 
these were intact whole carcasses. 
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Analysis Methods: Effects of the Wind Farm on Breeding Birds 

Breeding Populations 

15. An initial analysis was carried out to compare the breeding bird numbers within the 300m and 
500m potential disturbance zones during the pre-construction (2001 and 2007/8), 
construction phase (2013 and 2014) and post-construction (2015, 2016 and 2017) surveys. 

16. Further analysis was undertaken to examine the spatial distribution of key species (for which 
there were sufficient numbers breeding in the survey area for that analysis to be meaningful) 
in relation to proximity to the wind turbines. This further analysis took the form of a gradient 
analysis to determine whether bird density was related to distance from the development (as 
well as taking into account other factors including crop and other habitat features). 

17. A 200 x 200m grid was overlaid onto all of the breeding bird records, to determine the number 
of records of each species in each square, and this value was used as the response variable in 
the further analysis. This was then analysed in relation to the following explanatory variables: 

 Crop type (the predominant one within the grid square); 

 Length of ditch (from OS Open Data Vector Map); 

 Distance of field (central point) to nearest of the operational wind turbines. 

18. The easting and northing of the central point of each grid square were also included as 
explanatory variables in order to take into account any spatial auto-correlation in the data. 

19. Generalised least squares (GLS) modelling (Zuur et al. 2009) was carried out to test whether 
each species’ abundance statistically significantly related to these explanatory variables in 
each of the two construction years. 

Marsh Harrier Flight Activity 

20. A separate analysis was undertaken to determine whether marsh harrier flight activity was 
related to distance from the wind turbines in all three post-construction yeas (2015, 2016 and 
2017). The flight lines recorded during the VP surveys were analysed using GIS (ArcGIS 10.4) to 
determine the length of flights in 100m bands from the turbines and hence flight density 
(length of track recorded per unit area), for flights within 2km of the vantage point (the SNH-
recommended viewing distance, SNH 2014). Insufficient breeding season pre-construction 
data were available on marsh harrier flight activity to enable any before/after comparisons to 
be made, as there was much less activity of this species in the area prior to construction. 

Breeding Bird Survey 2017 Results 

Breeding Bird Survey 

21. The 2017 survey data were used to obtain population estimates for all of the bird species 
breeding within the main survey area (Table 1). 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. Pairs were considered separate from each other if 
greater than 1km (waterfowl and raptors), 500m (pigeons, gamebirds and crows) or 200m (all 
other species) apart, with this distance reflecting the relative distance that birds might move 
between survey visits. A record in potentially suitable breeding habitat on a single visit was 
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considered sufficient to indicate a potential breeding attempt. Results are also given for 2001, 
2007, 2013, 2014, 2015 and 2016 for comparison. The 2007 survey did not cover the full 
survey area but data were available from 2008 for the missing area (to the west of the wind 
farm site) to cover this data gap (and have been incorporated into the results presented here). 

Table 1. Breeding bird population estimates in the Goole Fields survey area, 2001, 2007, 2013, 
2014, 2015, 2016 and 2017. 

Species Estimated number of breeding pairs 
2001 2007/08 2013 2014 2015 2016 2017 

Greylag Goose 0 1 3 13 8 4 0 
Shelduck 0 1 0 0 0 1 0 
Teal 0 0 0 0 0 4 0 
Mallard 3 11 19 21 13 12 12 
Shoveler 0 0 0 3 0 1 0 
Tufted Duck 0 0 1 3 1 1 0 
Goosander 0 0 1 0 0 0 0 
Red-legged Partridge 1 1 1 5 0 0 2 
Grey Partridge 2 4 6 6 3 4 6 
Quail 0 0 2 0 0 0 0 
Pheasant 13 17 31 40 36 36 35 
Little Grebe 0 0 0 0 1 0 1 
Sparrowhawk 0 0 1 0 0 0 0 
Buzzard 0 0 3 3 2 3 3 
Kestrel 1 0 5 2 3 2 4 
Hobby 0 0 0 0 0 0 1 
Moorhen 0 2 2 2 2 1 1 
Lapwing 0 3 10 1 10 14 10 
Snipe 0 0 1 0 0 0 2 
Redshank 0 0 0 0 0 6 0 
Stock Dove 3 7 26 13 9 7 10 
Woodpigeon 38 25 255 93 103 78 125 
Collared Dove 0 0 0 1 0 0 0 
Cuckoo 0 0 2 0 0 0 3 
Barn Owl 0 0 1 0 0 1 2 
Little Owl 0 0 1 1 2 1 0 
Tawny Owl 0 1 0 0 0 0 0 
Nightjar 1 0 0 0 0 0 0 
Skylark 92 195 163 203 168 156 176 
Swallow 0 0 8 5 1 9 5 
Tree Pipit 0 0 0 0 1 0 0 
Meadow Pipit 40 87 52 69 51 70 75 
Yellow Wagtail 16 59 84 94 101 105 90 
Pied Wagtail 1 4 12 13 10 22 12 
Wren 9 15 16 16 20 24 28 
Dunnock 2 5 3 3 4 6 6 
Robin 0 5 5 9 17 12 14 
Stonechat 0 0 0 0 0 1 0 
Blackbird 2 5 7 7 9 6 11 
Song Thrush 0 2 2 0 0 0 5 
Mistle Thrush 2 0 0 0 0 1 1 
Grasshopper Warbler 0 1 0 0 0 1 0 
Sedge Warbler 3 19 4 5 11 6 26 
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Species Estimated number of breeding pairs 
2001 2007/08 2013 2014 2015 2016 2017 

Reed Warbler 0 1 0 0 0 1 0 
Blackcap 2 3 6 11 11 9 7 
Garden Warbler 0 1 6 2 6 1 1 
Whitethroat 17 48 33 39 41 47 59 
Chiffchaff 0 2 3 2 6 5 3 
Willow Warbler 2 8 15 12 16 11 24 
Long-tailed Tit 0 2 1 2 2 1 1 
Blue Tit 1 2 5 4 5 0 1 
Great Tit 1 2 8 3 4 6 6 
Treecreeper 0 0 3 0 3 0 1 
Jay 0 0 0 1 0 0 0 
Magpie 1 2 2 1 3 2 4 
Carrion Crow 16 12 18 19 14 16 17 
House Sparrow 0 1 0 0 0 0 0 
Tree Sparrow 0 0 1 1 0 0 2 
Chaffinch 5 8 12 17 20 20 23 
Greenfinch 1 0 0 2 0 0 0 
Goldfinch 0 3 8 8 6 11 11 
Siskin 0 0 0 1 0 0 0 
Linnet 10 32 38 64 49 32 43 
Lesser Redpoll 0 0 1 2 0 1 0 
Bullfinch 0 0 1 0 0 0 0 
Yellowhammer 3 3 4 4 3 4 3 
Reed Bunting 15 54 51 38 51 63 75 
Corn Bunting 12 25 16 17 13 14 14 

 

22. The only notable decline recorded in 2014 (a drop from 10 pairs of lapwing in the survey area 
in 2013 to only a single one in 2014) had been reversed in 2015, with numbers back to the 
same level as 2013 (10 pairs). This trend continued in 2016, with a further increase to 14 pairs 
(the peak recorded over all of the surveys) and 10 pairs were recorded in 2017. 

23. The more abundant open farmland species have continued to generally maintain their 
populations at pre-construction levels though the construction period and in the first year of 
operation, including skylark, meadow pipit, yellow wagtail, whitethroat, linnet and reed 
bunting, though corn bunting showed a slight decline since the completion of the wind farm, 
mainly within/adjacent to the wind farm site. 

24. Other species recorded over-flying/using the survey area in 2017 but not breeding there 
included shelduck, teal, little egret, grey heron, marsh harrier, peregrine, common gull, 
herring gull, lesser black-backed gull, black-headed gull, swift, sand martin and wheatear. 

25. The distributions of the breeding birds within the survey area in 2017 are shown on Figures 1 
to 11. The more abundant species (i.e. 10 or more breeding pairs) of conservation interest 
have been presented separately for clarity. Distribution patterns were generally similar to 
those found in previous years. 

 Mallard (Figure 1) were widely scattered over most of the survey area, though in lower 
numbers than in recent years. 
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 Lapwing (Figure 2) were found mainly in the southern part of the survey area, on the 
fields bordering the edge of the moors, as they had been in previous years. 

 Skylark (Figure 3) was the most abundant species, being found throughout the survey 
area. 

 Meadow pipit (Figure 4) was not as numerous as skylark but had a similar widespread 
distribution. 

 Yellow wagtail (Figure 5) was another widely distributed species over all of the survey 
area. 

 Whitethroat (Figure 6) were widely scattered over most of the survey area, associated 
mainly with hedge/scrub habitats, including along the northern fringe of the moors on 
the southern edge of the survey area. 

 Willow warblers (Figure 7) were largely restricted to the more wooded habitat along the 
moor edge in the southern part of the survey area, as in previous years. 

 Linnet (Figure 8) were scattered across most of the survey area. 

 Reed buntings (Figure 9) were abundant over most of the survey area, though were again 
more frequent in the central/eastern part (apart from one rape field on the western 
edge of the survey area). 

 Corn buntings (Figure 10) were found mostly in the northern part of the survey area, with 
few within the wind farm site (as they had been in 2015 and 2016 but in contrast to the 
previous two years when they had been found more widely scattered). Though this 
concentration was found outside the Goole Fields wind farm, it was within/in close 
proximity to the Goole Fields II wind farm, which was fully operational in 2017, 
contradicting any suggestion that this was a move away from the wind turbines. 

26. Of the less abundant species (Figure 11), most were mainly located on the moor edge and 
around farm buildings. Overall there were no notable concentrations of breeding birds seen 
anywhere within the survey area and particularly within the farmland, as was found in the 
previous surveys. Details of the nesting locations of species specially protected under 
Schedule 1 of the 1981 Wildlife and Countryside Act need to be kept confidential, so these are 
reported in a separate confidential appendix. 

Marsh harriers 

27. No marsh harriers were found breeding within the main survey area but there were 8-9 pairs 
nesting around that area in 2017 (4 had been recorded there in 2014, 6 in 2015 and 6-8 in 
2016). Details of their nesting locations need to be kept confidential as they are specially 
protected under Schedule 1 of the 1981 Wildlife and Countryside Act, so these are reported in 
a separate confidential appendix. 

28. As in the three previous four breeding seasons, there were regular records of marsh harriers 
seen over-flying the wind farm site and its surrounds. The total harrier observation time was 
9.6 hours in 45 hours’ vantage point surveys during April-August 2017. This is equivalent to a 
survey area occupancy rate of 21% (i.e. marsh harriers were observed for 21% of the total 
observation time, a major increase over the 0.6% occupancy recorded in 2007 but similar that 
that observed in 2013 (17%), 2014 (15%), 2015 (23%) and 2016 (21%). These flights were 
distributed widely over all of the survey area (Figure 12), including through the wind farm site, 
as in the previous surveys. 
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Nightjars 

29. Nightjar was identified in the ES as the breeding species of greatest conservation importance 
in the survey area. It is one of the qualifying features for the Thorne and Hatfield Moors SPA. 
Three pairs were found on Goole Moors along the southern edge of the survey area in 2001, 
nine pairs there in 2008 and in 2013, ten in 2014, eight in 2015 and ten in 2016. 

30. A total of 12 churring1 nightjar territories were identified on the southern edge of the survey 
area in 2017 (see Figure 13). The closest record was 410m from the nearest wind turbine (the 
closest in 2013 had been 640m, 630m in 2014, 630m in 2015 and 540m in 2016). As in the 
previous years’ surveys, no nightjars were observed over-flying the wind farm site or its 
surrounds during any of the surveys. 

Vantage Point Survey Results 

31. The bird flight rates recorded over the wind farm site are summarised in Table 2, which gives 
the mean over-flying rate per hour during the April-August 2017 survey period. This includes 
all the observations of birds (of the species noted in the methods section above) flying over 
the wind farm site and its surrounds. Data from 2007 (pre-construction), 2013, 2014 
(construction), 2015 and 2016 (post-construction) are also given for comparison (breeding 
season VP surveys were not carried out in 2001). 

32. The Table also gives the percentage of flights of each species that were recorded at rotor 
height (taken conservatively as 21-150m above ground level to allow for errors in flight 
height estimation and maintain consistency with the pre-construction baseline; the actual 
rotor height is 33-125m). 

 

Table 2. Bird flight rates recorded over the Goole Fields breeding bird survey area during April-
August 2017 vantage point surveys. N = 45 hours total observation from the single 
vantage point. 

Species Flight 
rate 

(no/hr) 
2007 

Flight 
rate 

(no/hr) 
2013 

Flight 
rate 

(no/hr) 
2014 

Flight 
rate 

(no/hr) 
2015 

Flight 
rate 

(no/hr) 
2016 

Flight 
rate 

(no/hr) 
2017 

Total no. 
of flights 
recorded 

2017 

% flocks 
at rotor 

height 
2017 

Mute Swan 0.06 0.04 0.04 0.02 0.04 0.18 8 50% 
Greylag Goose 0.36 3.00 1.80 10.98 4.80 7.09 319 26% 
Canada Goose 0.11 0.27 1.49 0.96 1.00 2.78 125 50% 
Shelduck 0.44 0.04 0.11 0.16 0.11 0.09 4 50% 
Gadwall 0.11 0 0 0 0 0 0 - 
Teal 0 0 0 0 0 0.04 2 0% 
Mallard 5.58 4.96 6.64 4.18 19.67 12.33 555 0% 
Shoveler 0 0 0.04 0 0 0 0 - 
Pochard 0 0 0.11 0 0 0 0 - 
Tufted Duck 0.06 0.02 0 0.04 0 0 0 - 
Cormorant 0.11 0.04 0.13 0.20 0.02 0.02 1 100% 
Little Egret 0.06 0 0 0 0 0.04 2 0% 
Great White Egret 0 0 0 0.04 0 0 0 - 
Grey Heron 0.58 0.38 0.20 0.31 0.58 0.16 7 43% 
Marsh Harrier 0.17 1.51 1.62 2.47 1.89 2.13 96 38% 
Hen Harrier 0 0 0.04 0 0 0 0 - 

                                                           
1 ‘Churring’ is the low repetitive display song made by male nightjars. 
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Species Flight 
rate 

(no/hr) 
2007 

Flight 
rate 

(no/hr) 
2013 

Flight 
rate 

(no/hr) 
2014 

Flight 
rate 

(no/hr) 
2015 

Flight 
rate 

(no/hr) 
2016 

Flight 
rate 

(no/hr) 
2017 

Total no. 
of flights 
recorded 

2017 

% flocks 
at rotor 

height 
2017 

Sparrowhawk 1.33 0.02 0.13 0.07 0.02 0.04 2 0% 
Buzzard 0 0.51 1.24 1.78 1.18 1.44 65 55% 
Kestrel 0.81 0.73 1.00 0.93 1.16 1.49 67 5% 
Merlin 0 0.02 0 0 0.02 0 0 - 
Hobby 0.03 0.47 0.44 0.98 0.60 0.73 33 46% 
Peregrine 0.28 0 0.04 0 0 0.20 9 44% 
Common Crane 0 0.44 0.16 0.67 0.33 0.36 16 0% 
Oystercatcher 0.06 0 0 0 0 0 0 - 
Golden Plover 1.69 6.27 3.93 1.27 3.56 0.40 18 100% 
Lapwing 8.61 0.98 0.84 3.91 9.36 2.56 115 21% 
Snipe 0.03 0.02 0 0 0 0 0 - 
Black-tailed 
Godwit 0 0 0 0 1.22 0 0 - 
Whimbrel 0 0.02 0 0 0 0 0 - 
Curlew 0.03 0.51 0 0 0 0.04 2 100% 
Green Sandpiper 0 0.02 0 0 0 0 0 - 
Redshank 0.03 0 0 0 0.04 0 0 - 
Mediterranean 
Gull 0 0 0 0 0.02 0 0 - 
Common Gull 0.03 3.09 0.22 1.04 14.82 1.98 89 29% 
Lesser Black-
backed Gull 0.08 4.33 9.33 19.89 1.40 18.91 851 61% 
Yellow-legged Gull 0 0.04 0.24 0.31 0 0.87 39 9% 
Herring Gull 0.11 1.09 0.24 0.58 0.22 0.76 34 44% 
Great Black-
backed Gull 0 0.76 0.16 0.53 0.40 0 0 - 
Black-headed Gull 2.19 18.6 3.64 10.42 96.44 26.38 1187 20% 
Common Tern 0 0.09 0 0 0 0 0 - 
Barn Owl 0.03 0 0 0.02 0.04 0.07 3 33% 

 

33. Flight activity recorded in the 2017 breeding season was generally at a similarly low level to 
that recorded in 2013, 2014, 2015 and 2016, but again included a higher level of activity of 
marsh harriers, common cranes and gulls than had been seen in the pre-construction 
surveys. 

 

Conservation Evaluation of Breeding Bird Populations 

34. The conservation value of the breeding bird populations was determined using the criteria 
specified in Table 3 (from Percival 2007). This includes the criteria adopted by Natural England 
in Guidelines for Selection of Biological SSSIs (JNCC 1995), using 1% of the resource to define 
international and national importance (Frost et al. 2018). 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 
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‘Birds of Conservation Concern’ (Eaton et al. 2015) that did not reach national or regional 
importance at the development site. National (GB) baseline populations have been taken from 
Musgrove et al. (2013). In addition, listing on Annex 1 of the EU Birds Directive, Schedule 1 of 
the Wildlife and Countryside, UK Biodiversity Action Plan [BAP] priority species and local BAP 
species were all considered in the evaluation process. 

Table 3. Definition of terms relating to the conservation value (sensitivity) of the ornithological 
components of the site. 

Sensitivity Definition 
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. Local BAP species (if not covered above). 

 

35. The conservation importance of the bird populations using the survey area during the 
breeding season is summarised in Table 4. This Table includes all the species noted during 
the surveys that have low or greater sensitivity. Additional species that were only observed 
over-flying the survey area, or that could potentially breed there, have also been included. 

 

Table 4. Conservation evaluation of the breeding bird populations at Goole Fields, 2001-2017. 
Species in red found in survey area in 2016 but not in 2001, 2007, 2013, 2014 or 2015. 

Species Breeding pairs within 300m 
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Breeding species: 2001 2007 2013 2014 2015 2016 2017       
Greylag Goose 0 0 2 0 1 2 0       A   Low 
Shelduck 0 0 0 0 0 0 0       A   Low 
Teal 0 0 0 0 0 0 0    A  Medium 
Mallard 1 5 3 8 2 3 3       A   Low 
Shoveler 0 0 0 0 0 0 0       A   Low 
Hobby 0 0 0 0 0 0 0         High 
Kestrel 0 0 0 1 0 1 1       A   Low 
Quail 0 0 2 0 0 0 0     A   High 
Grey Partridge 1 2 2 3 0 1 4       R  Medium 
Lapwing 0 2 2 0 1 0 1       R   Low 
Snipe 0 0 0 0 0 0 0       A   Low 
Redshank 0 0 0 0 0 1 0    A  Low 
Nightjar 0 0 0 0 0 0 0    A  Very high 
Stock Dove 2 4 9 3 0 2 4       A   Low 
Cuckoo 0 0 0 0 0 0 0       R  Medium 
Barn owl 0 0 0 0 0 0 0          High 
Skylark 44 82 63 69 54 60 63       R  Medium 
Yellow Wagtail 5 24 27 31 41 33 38       R   Low 
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Tree Pipit 0 0 0 0 0 0 0       R  Medium 
Meadow Pipit 16 47 19 21 15 25 31       A   Low 
Dunnock 0 1 0 0 0 0 0       A   Low 
Song Thrush 0 0 0 0 0 0 0       R  Medium 
Mistle Thrush 0 0 0 0 0 0 0       R   Low 
Grasshopper 
Warbler 0 0 0 0 0 0 0       R  Medium 

Willow Warbler 0 0 0 0 0 0 0       A   Low 
House sparrow 0 1 0 0 0 0 0       R   Low 
Tree Sparrow 0 0 0 0 0 0 0       R  Medium 
Linnet 6 7 18 23 22 16 17       R  Medium 
Lesser Redpoll 0 0 0 0 0 0 0       R  Medium 
Bullfinch 0 0 0 0 0 0 0       A  Medium 
Yellowhammer 5 24 27 31 0 0 0       R   Low 
Reed Bunting 4 30 19 16 16 24 30       A  Medium 
Corn Bunting 5 11 6 9 2 3 2       R  Medium 
Additional non-
breeding species                         

Pochard                   R   Very high 
Little Egret             High 
Red Kite             High 
Marsh harrier                A   Very high 
Hen harrier                R   Very high 
Merlin                  R   High 
Peregrine                    High 
Common Crane                 A   High 
Golden Plover                      Very high 
Black-tailed 
Godwit           R  High 

Whimbrel                  R   Very high 
Curlew                   R  Very high 
Green Sandpiper                   A   Low 
Mediterranean 
Gull           A  High 

Common gull                   A   Low 
Lesser black-
backed gull                   A   Low 

Yellow-legged 
Gull                   A   Low 

Herring Gull                   R  Medium 
Great Black-
backed Gull                   A   Low 

Black-headed Gull                   A   Low 
Common Tern                  A   High 

 

36. Overall the breeding bird community was similar in 2017 in its composition to that recorded 
in the previous surveys. 

37. There has been a continuing increase in scarce breeding species in the wider area around 
the main survey, with 8-9 breeding pairs of marsh harrier and increasing common crane 
activity. Three pairs of the latter species were recorded in 2017, which were birds from the 
small breeding population that has recently become established on Thorne and Hatfield 
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Moors (Stanbury et al. 2011, Stanbury and Sills 2012, Holling et al. 2017). Further details on 
this species are given in the Confidential Appendix. 

 

Collision Monitoring Results 

38. The dead birds recorded during the collision victim searches between April and August 2017 
are detailed in Table 5. This comprised 17 individuals of 9 bird species, plus a pipistrelle bat. 
No Humber Estuary or Thorne and Hatfield Moors SPA species were found dead. 

39. The most frequently recorded species found dead in 2017 was woodpigeon (10 of the 19 
individuals), with 2 swifts and single mallard, buzzard, kestrel, skylark, swallow, starling and 
reed bunting. A precautionary approach has been adopted with regard to attributing cause of 
death, assuming that all birds found could potentially have been collision victims. A single 
dead bat was found in 2017 (2 had been found in 2015 but none in 2016). 

 

Table 5. Dead birds found during the collision victim monitoring surveys, April-August 2017. 

Date first found Species/ID Condition on finding Turbine 
number 

Distance from 
turbine (m) 

04/04/17 Skylark [1] intact 101 45 

11/04/17 Swallow [2] feather spot 303 37 

11/04/17 Woodpigeon [3] feather spot 106 7 

12/04/17 Woodpigeon [4] feather spot 303 154 

12/04/17 Woodpigeon [5] feather spot 201 331 

18/04/17 Reed Bunting [6] decomposing 305 12 

23/05/17 Buzzard [7] head 101 47 

23/05/17 Woodpigeon [8] feather spot 101 81 

23/05/17 Swift [9] intact 103 44 

05/06/17 Mallard [10] feather spot 103 6 

13/06/17 Woodpigeon [11] feather spot 101 31 

13/06/17 Kestrel [12] feather spot 301 28 

13/06/17 Pipistrelle species [13] decomposing 305 27 

21/06/17 Woodpigeon [14] feather spot 103 14 

21/06/17 Woodpigeon [15] feather spot 203 39 

27/06/17 Swift [16] wing and body 301 72 

15/07/17 Woodpigeon [17] scavenged 106 363 

16/08/17 Starling [18] feather spot 302 9 

11/05/17 Woodpigeon [19] feather spot 102 309 

11/05/17 Woodpigeon [20] feather spot 103 64 

 

40. The dates on which each of the dead birds (and bat) were located are summarised in Table 6. 
Longevity of the bird remains was high, with most being located repeatedly over many weeks, 
though others did disappear quickly. Survival analysis (Kaplan-Meier) gave a mean time to 
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disappearance of the corpses of 37 days (+ 7.1 standard error), well in excess of the 7-day 
survey interval, indicating that the chance of a corpse being found was high. Few birds were 
missed during any of the visits either (there were few gaps when a bird was not seen then 
reappeared). The high re-locating rates shows that observer search efficiency was high. A 
similarly high re-locating rate was found in 2015 and 2016 (mean time to disappearance of the 
corpses of 51 days + 9.8 SE and 56 days + 8.0 SE in the two years respectively). 

 

Table 6. Dates on which dead birds located, April-August 2017. 

Species/ ID no. 
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Skylark [1] +                                       
Swallow [2]  + + + + + + +             
Woodpigeon [3]  + + + + + + + + + + + + + + + + + + + 
Woodpigeon [4]  + + +                 
Woodpigeon [5]  +                   
Reed Bunting [6]   + + + +               
Buzzard [7]        + + + + + + + + + +    
Woodpigeon [8]        + + + + + + + + + + +   
Swift [9]        +             
Mallard [10]         + + + + + + + + + + + + 
Woodpigeon [11]          + + +         
Kestrel [12]          + + + + + +      
Pipistrelle species 
[13]          +           
Woodpigeon [14]           + + + + +      
Woodpigeon [15]           + + + +       
Swift [16]            + + + + + +    
Woodpigeon [17]              + +      
Starling [18]                  + + + 
Woodpigeon [19]      + + +             
Woodpigeon [20]      + + + + + + + +        

 

Scavenger/Observer Efficiency Trial 

41. The dates on which each of the scavenging trial birds were located are summarised in Table 7. 
Longevity of the trial birds was very similar to that for the non-trial birds in 2017 (though 
lower in the previous two years), with two of the 23 corpses disappearing within 24 hours and 
a further two after a week. Survival analysis (Kaplan-Meier) gave a mean time to 
disappearance of the corpses of 31 days (+ 7.1 standard error) for the trial birds overall, still 
well in excess of the weekly survey interval. Similar trials in 2015 and 2016 gave a mean time 
to disappearance of 31 days (+ 8.5 SE) and 27 days (+ 2.8 SE) respectively. Few birds were 
missed during any of the visits (there were few gaps when a bird was not seen then 
reappeared), providing further evidence that observer search efficiency was high. However, 
there was a high disappearance rate early after placement. As a result, caution must be 
applied to the results of the collision searches, and the possibility of birds colliding but then 
being removed by scavengers before being located by the surveyor cannot be excluded. This 
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was further quantified to derive overall estimates of the actual collision rates. Pooling all three 
years’ data from the non-trial birds gave an overall mean time to disappearance of 48 days (+ 
4.9 SE), equivalent to a daily removal rate of 2.1%. Given that, on average, a corpse would 
need to be present for 4 days to be detected, this would mean that 8.1% of collisions would 
be missed as they had occurred and disappeared between the weekly searches. Using the trial 
data gave an overall mean time to disappearance of 45 days (+ 7.0 SE), equivalent to a daily 
removal rate of 2.2%, giving an estimate of 8.6% of collisions missed. Combining these two 
results gives an overall mean chance of missing birds of 8.4%. 

42. This trial was undertaken blind, with a different observer putting the birds out, to test the 
initial finding rate. A total of 22 out of 30 were found searching later on the same day, giving 
an initial finding rate of 73%. 

 

Table 7. Dates on which trial corpse birds re-located, April-August 2017. 

Species/ ID 
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Rook [T1] + + + + + + + +            + +   
Rook [T2] +                       
Rook [T3] +                       
Rook [T4] + + + + + + + + +               
Rook [T5] +                       
Rook [T6] +   + + + + +                
Rook [T7] +   + + + + + + + + + + + + + + + + + +   
Rook [T8] +                       
Rook [T9] + + +                     
Rook [T10] + + +                     
Rook [T11] + + +                     
Rook [T12] + + +                     
Rook [T13] +                       
Rook [T14] + +                      
Rook [T15] +                       
Rook [T16] + +                      
Rook [T17] +                       
Jackdaw 
[T18] +                       
Rook [T19] + + +                     
Blackbird 
[T20] + +                      
Robin [T21] + +                      
Dunnock 
[T22] + + +                     
Chiffchaff 
[T23] + +                      
Woodpigeon 
[T24] + + + + + + +  + +              
Robin [T25] +                       
Collared 
Dove [T26] + +                      
Blackbird 
[T27] +                       
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Woodpigeon 
[T28] +                       
Robin [T29] + +                      
Robin [T30] +                       
Bullfinch 
[T31] + +                      
Woodpigeon 
[T32] + + + + + + +                 
Woodpigeon 
[T33] + + + + + + + + + + + + +           
Woodpigeon 
[T34] + + + + + + + + +               
Woodpigeon 
[T35] + + + + + + + + + + + + +  + + + + + + +  + 
Woodpigeon 
[T36] + + + + + + + + + + + + +           
Dunnock 
[T37] +                       
Woodpigeon 
[T38] + +                      
Woodpigeon 
[T39] +                       

 

Assessment of the Ornithological Effects of the Construction and Operation of 
the Wind Farm on Breeding Birds 

Changes in Breeding Bird Numbers 

43. The ES and assessment update (Percival et al. 2007) identified two key bird species using the 
survey area in the breeding season, nightjar and marsh harrier. Specific design and mitigation 
measures were implemented for nightjars to avoid the possibility of any likely significant 
effect on the Thorne and Hatfield Moors SPA population, with no turbines located within 
400m of the SPA and no construction activity on the southern row of turbines (closest to the 
SPA) during the May-August nightjar breeding season. Construction phase surveys have shown 
that these measures have been effective, with the nightjar population during the construction 
being the same as that in the 2008 pre-construction surveys in 2013 (9 pairs) and a pair higher 
in 2014 (10 pairs), and higher in both construction years than that recorded in 2001 (3 pairs). 
There was no evidence of any adverse effect of the construction works on this species. 

44. The results from all three post-construction years suggest that both nightjar and marsh harrier 
populations have not been significantly affected by the presence of the wind farm post-
construction. The nightjar population in 2015, 2016 and 2017 was similar to that in the later 
pre-construction and construction phase surveys (8, 10 and 12 pairs in each year respectively), 
and the local marsh harrier population, though not breeding within the wind farm site, has 
increased to a current estimated 8-9 pairs around the site. 

45. With regard to the wider breeding bird community, the assessment of the effects of the wind 
farm on the breeding bird populations in the ES used precautionary zones of 300m and 500m 
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around the wind turbines, so those same zones have been used in the analysis presented 
here. Figures 15-24 show the breeding densities (pairs/km2) within 300m of the wind turbines, 
the zone 301-500m from the turbines and in the wider area more than 500m from the wind 
turbine locations, in each of the seven survey years (during the baseline, construction and 
operational phases), for each of the species for which there are sufficient data to make a 
meaningful comparison across the zones; mallard, lapwing, skylark, meadow pipit, yellow 
wagtail, whitethroat, willow warbler, linnet, reed bunting and corn bunting. 

46. Comparison of the breeding populations recorded during the post-construction period with 
those from earlier surveys, summarised in Figures 15-24, generally suggests that there has 
been little effect from the operation of the wind farm over this period.  Most breeding 
populations were maintained during construction and operation in comparison with the pre-
construction baseline, even in close proximity to the wind farm. The only exception to this was 
corn bunting, densities of which were lower within 500m of the turbines in all three post-
construction years, whilst increased beyond this, consistent with a displacement effect. 
However, it should also be noted that the main area used by this species in 2017 in the 
northern corner of the Goole Fields survey area (see Figure 10) is in close proximity to the new 
Goole Fields II wind farm (and no effect of the wind turbines on this species’ breeding 
distribution was detected at that site in its first year of post-construction monitoring, Percival 
et al. 2018). 

47. The more detailed gradient analysis also found little evidence of displacement attributable to 
the presence of the operational wind turbines in 2017 (as in the two previous post-
construction years). This was carried out for the eight species of conservation importance for 
which there were sufficient data; corn bunting, linnet, mallard, meadow pipit, skylark, reed 
bunting, whitethroat and yellow wagtail. There was no statistically significant relationship 
between breeding bird numbers and distance from the wind farm in any of these eight species 
(p>0.05 in the GLS analysis), as found in 2016. There had been a statistically significant 
negative relationship for corn bunting in 2015, suggesting some displacement of corn bunting 
from the wind farm site in that year, but no statistically significant effects in either of the 
other years or on any other of these species. The results of these analyses are summarised in 
Table 8. 

 

Table 8. Generalised Least Squares Modelling (GLS) results of the factors affecting bird grid square 
occupancy, during the construction (2013 and 2014) and post-construction (2015, 2016 
and 2017) breeding bird surveys. 

Species Statistically significant predictors of breeding bird numbers in grid squares 
Construction (2013 and 2014) Post-construction (2015, 2016 and 2017) 

Mallard Spring barley (+++ 2013), Ditch length (++ 
2014) 

None 

Skylark 
Rape (+++ 2014) Rape (++ 2016, +++ 2017), Peas (- 2015), 

Potatoes (- 2015), Sugar beet (- 2016) 
Meadow Pipit None None 
Yellow Wagtail None Beans (+, 2016) 
Whitethroat None Rape (+ 2015, +++ 2017), Plough (+ 2015), 

Sugar beet (+ 2017), Ditch length (+ 2015) 
Linnet Plough (+ 2014) Sugar beet (- 2015) 
Reed Bunting Rape (+++ 2013) Rape (+++ 2015), Plough (+ 2015) 

Corn Bunting 
None Turbine distance (- - 2015), Sugar beet (+ 

2017) 

+/- indicates statistically significant positive/negative relationship, +++/- - - = p<0.001, ++/- - = p<0.01, +/- = 
p<0.05. 
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Changes in Marsh Harrier Flight Activity 

48. Marsh harrier flight activity had increased in the 2013 and 2014 construction phase surveys in 
comparison with the pre-construction baseline, with that increase in use in line with an 
increasing regional population (Holling et al. 2015). That increase in flight activity continued 
further in 2015 and 2016, with an increase too in the local breeding population (from 4 to 6-8 
pairs, though all were still outside the main breeding bird survey area). 

49. In 2014 (when only two turbines were operational) marsh harrier flight activity in the breeding 
season showed no indication of any depression in flight activity in proximity to the wind 
turbines (Percival et al. 2014b). The results from 2015, when all 16 turbines were operational, 
suggested that marsh harrier flight activity was slightly reduced, but only within 100m of the 
wind turbines and only by about 29% in comparison with the activity in the 500m-1km zones. 
In 2016 a similar result to that in 2015 was observed, with a reduction of 40% within 100m of 
the wind turbines in comparison with the activity in the 500m-1km zones (Figure 14). In 2017 
the flight activity within 100m of the wind turbines was actually higher than in the 500m-1km 
zone, suggesting no apparent displacement in that year, though the activity was higher in the 
100-400m zones than within 100m. Overall the zone of reduced flight activity around the 
turbines during the breeding season post-construction surveys was smaller than that recorded 
in the winter, when marsh harrier flight activity was reduced up to 400m from the turbines 
(Percival et al. 2016). It may be that diversionary behaviour flying further from the turbines in 
the winter was less in the breeding season, perhaps because breeding birds were under more 
energetic stress to deliver sufficient food to young in the nest (and to their mates). 

Collision Risk 

50. Field trials have shown observer search efficiency to be high, with 78% of test birds found 
later the same day in the 2016 breeding season, and 73% in 2017, giving a combined 76% 
finding rate overall. 

51. Scavenger trials showed that some trial corpses were removed rapidly without any signs 
remaining. Overall it was estimated that 8% of corpses were removed by scavengers before 
finding, giving a 92% finding rate. 

52. It was not possible to reliably cover all parts of the turbine search zone on all visits (as a result 
of vegetation cover when crops grew higher), so this too needs to be taken into account in 
estimating the actual number of collisions that have occurred. The extent of the survey 
coverage of each wind turbine was estimated in the field on monthly basis. This gave a mean 
coverage 33% and 42% in 2016 and 2017 respectively during April-August, giving an overall 
mean of 38% of the area effectively covered. 

53. The number of collisions of each species recorded over each of the three breeding seasons of 
post-construction monitoring are given in Table 9, together with the mean number recorded 
over those three seasons and the estimated numbers of annual collisions incorporating the 
observer efficiency, scavenger removal and survey effective coverage. 
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Table 9. Numbers of dead birds found during the collision victim monitoring surveys, April-August 
2015, 2016 and 2017, and estimated numbers of actual collisions (incorporating observer 
efficiency, scavenger removal and survey effective coverage). 

Species 
Number of 
collisions 

found in 2015 

Number of 
collisions 

found in 2016 

Number of 
collisions 

found in 2017 

Annual mean 
number 

collisions 
found 

Annual mean 
number 

estimated 
collisions 

Mallard 0 0 1 0.3 1.3 

Buzzard 0 0 1 0.3 1.3 

Kestrel 0 1 1 0.7 2.5 

Pheasant 1 4 0 1.7 6.3 

Black-headed Gull 1 2 0 1.0 3.8 

Unidentified gull species 1 0 0 0.3 1.3 

Woodpigeon 9 3 10 7.3 27.6 

Swift 0 0 2 0.7 2.5 

Swallow 0 0 1 0.3 1.3 

Skylark 0 0 1 0.3 1.3 

Blackbird 0 2 0 0.7 2.5 

Chiffchaff 0 1 0 0.3 1.3 

Carrion Crow 2 0 0 0.7 2.5 

Rook 0 3 0 1.0 3.8 

Starling  0 1 1 0.7 2.5 

Greenfinch 1 0 0 0.3 1.3 

Reed Bunting 0 1 1 0.7 2.5 

Bats (pipistrelle species) 2 0 1 1.0 3.8 

 

54. Though there has been increased flight activity of some key species in line with regional 
population increase, notably marsh harrier and common crane, no collisions of these species 
have been recorded during the first three years of post-construction monitoring. Collision risk 
to these and other key species will be addressed further in the 2017-18 winter bird monitoring 
report, including comparison with the ES predicted risks (collision risk modelling was only 
undertaken for wintering species in the ES), and the calculation of actual avoidance rates.  
Collision risk to breeding birds was not identified as a potentially significant issue in the ES or 
2007 update report, given the very low levels of flight activity recorded during baseline 
surveys, so no specific collision risk modelling of breeding birds was undertaken. 

 

Conclusions 

55. The analysis of the third year of the post-construction phase breeding bird surveys carried out 
during 2017 has shown that the operational effects of the Goole Fields wind farm on the local 
bird breeding populations have been generally minor, as in the two previous post-construction 
surveys. 
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56. It is clear that the breeding populations of two key species, nightjar and marsh harrier, have 
not been significantly affected by the presence of the wind farm. The nightjar population has 
been maintained during the operational phase and even increased in 2017 above the baseline 
levels, and the local marsh harrier population, though not breeding within the wind farm, has 
increased around the site. 

57. The results show that the worst-case disturbance zones used in the ES assessment (300m and 
500m) to assess potential effects on breeding bird populations were over-precautionary, with 
little evidence that bird populations have changed within these zones as a result of the 
presence of the wind turbines. Most breeding populations were maintained during 2015-17 in 
comparison with the pre-construction baseline, even in close proximity to the wind farm. One 
exception to this was corn bunting. Numbers of this species declined within 500m of the 
turbines, but increased beyond this, consistent with a displacement effect. However, the main 
area used by this species in 2017 was in close proximity to the new Goole Fields II wind farm 
(and no effect of the wind turbines on this species’ breeding distribution was detected at that 
site in its first year of post-construction monitoring, Percival et al. 2018). 

58. Flight densities of marsh harrier were reduced in 2015 and 2016 in proximity to the wind 
turbines in comparison with more distant (500m-1km) flight densities, though that reduction 
was less clear in 2017. Overall, over the three years of post-construction monitoring, marsh 
harrier use of the area within 100m of the turbines was 23% lower than the zone 500m-1km 
from the turbines, but no effect was apparent beyond that distance (in contrast to the winter 
period when a reduced use of a wider zone, up to 400m from the turbines, was apparent). 

59. The collision searches found a small number of birds in each of the three post-construction 
monitoring years that are likely to have collided with the wind turbines. These have been 
predominantly woodpigeons and pheasants, with occasional gulls, buzzard, kestrel and 
passerines making up the other species, as well as a very small number of pipistrelle bat 
species. Measurements of observer efficiency, scavenger removal and search coverage have 
enabled these values to be converted into more precise estimates of the actual number of 
collisions. Collision rates have been well below levels at which they could possibly be 
biologically significant. Though there has been increased flight activity of some key species in 
line with regional population increase, notably marsh harrier and common crane, no collisions 
of these species have been recorded during the first three years of post-construction 
monitoring. 

60. The Goole Fields bird monitoring programme specifically set out that the results would be 
reviewed after the third year of post-construction monitoring to determine whether any 
further collision monitoring would be needed. Given the increased use of the survey area by 
marsh harrier and common crane over the baseline surveys, and the successful development 
of quantitative measures to take into account observer efficiency, scavenger removal and 
search coverage, it is recommended that collision monitoring should be continued during the 
year 5 post-construction breeding season surveys (scheduled for 2019). 
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Figure 14. Marsh Harrier flight density at Goole Fields during April-August 2015, 2016 and 2017 in relation to distance from the wind turbines 

 

 
Note: dashed line indicates mean flight activity index 500m - 1km from turbines in each year. 

 

  



 

 

Figure 15. Mallard breeding density at Goole Fields, during the pre-construction (2001 and 
2007/8), construction (2013 and 2014) and post-construction (2015, 2016 and 2017) phases 
in relation to distance from the wind turbines 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 16. Lapwing breeding density at Goole Fields, during the pre-construction (2001 
and 2007/8), construction (2013 and 2014) and post-construction (2015, 2016 and 2017) 

phases in relation to distance from the wind turbines 

 

 

 

 

 

 

 

 

 

 



 

 

Figure 17. Skylark breeding density at Goole Fields, during the pre-construction (2001 and 
2007/8), construction (2013 and 2014) and post-construction (2015, 2016 and 2017) phases 
in relation to distance from the wind turbines 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 18. Meadow Pipit breeding density at Goole Fields, during the pre-construction 
(2001 and 2007/8), construction (2013 and 2014) and post-construction (2015, 2016 and 

2017) phases in relation to distance from the wind turbines 

 

 

 

 

 

 

 

 

 

 



 

 

Figure 19. Yellow Wagtail breeding density at Goole Fields, during the pre-construction (2001 
and 2007/8), construction (2013 and 2014) and post-construction (2015, 2016 and 2017) 
phases in relation to distance from the wind turbines 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 20. Whitethroat breeding density at Goole Fields, during the pre-construction 
(2001 and 2007/8), construction (2013 and 2014) and post-construction (2015, 2016 and 

2017) phases in relation to distance from the wind turbines 

 

 

 

 

 

 

 

 

 

 



 

 

Figure 21. Willow Warbler breeding density at Goole Fields, during the pre-construction (2001 
and 2007/8), construction (2013 and 2014) and post-construction (2015, 2016 and 2017) 
phases in relation to distance from the wind turbines 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 22. Linnet breeding density at Goole Fields, during the pre-construction (2001 and 
2007/8), construction (2013 and 2014) and post-construction (2015, 2016 and 2017) 

phases in relation to distance from the wind turbines 

 

 

 

 

 

 

 

 

 

 



 

 

Figure 23. Reed Bunting breeding density at Goole Fields, during the pre-construction (2001 
and 2007/8), construction (2013 and 2014) and post-construction (2015, 2016 and 2017) 
phases in relation to distance from the wind turbines 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 24. Corn Bunting breeding density at Goole Fields, during the pre-construction 
(2001 and 2007/8), construction (2013 and 2014) and post-construction (2015, 2016 and 

2017) phases in relation to distance from the wind turbines 
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