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SUMMARY 

The Red House Farm wind cluster at Gedney Marsh has 6 x 2MW wind turbines, which have 
been operating since spring 2006. Breeding bird surveys were carried out during April – 
August 2009 to satisfy a Planning Condition that formed part of the Red House Farm wind 
cluster planning approval. This included a breeding bird survey, a specific survey for marsh 
harriers, vantage point surveys to quantify bird over-flying rates and monitoring of collision 
victims. These surveys aimed to establish how the birds that breed in the area and those 
that over-fly the wind cluster site have been affected by the wind cluster. 

The breeding bird community within the main study area in 2009 was very similar to that 
from 2007 and 2008 and the pre-construction baseline from 2001, with no evidence of any 
significant impacts of the wind cluster. Birds that had been present in close proximity to the 
wind turbine locations in the baseline year generally at least maintained their populations 
there after the turbines had been constructed (even within 100m of the turbines). There 
were some minor differences between the years but nothing that suggested there had been 
any significant displacement of breeding birds from around the wind turbines at all. 

Marsh harrier flight activity was reduced over the study area as a whole, but the magnitude 
of the reduction was greater in proximity to (within 200m) the wind turbines. There was a 
statistically significantly greater separation from the wind turbines in 2007, 2008 and 2009 
than in the 2001 baseline year, consistent with a displacement effect to a distance of 200m 
from the turbines. This avoidance of flying close to the wind turbines has substantially 
reduced the collision risk to these birds. 

A small number of dead birds were found and it is likely that at least some of them were 
collision victims. These included kestrel, pheasant, woodpigeon, skylark and corn bunting. 
None of this mortality was of a scale that might be significant. 
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INTRODUCTION 

1. Bird surveys were commissioned by Fenland Windfarms Ltd. to satisfy a Planning 
Condition that formed part of the Red House Farm wind cluster planning approval. 
These surveys aim to establish how the birds that breed in the area and those that 
over-fly the wind cluster site have been affected by the wind cluster. The first season’s 
post-construction surveys were carried out in 2007 (Percival et al. 2007) and the second 
in 2008 (Percival et al. 2009). This report covers the third and final season’s post-
construction surveys. 

2. The specific objectives of this work were to: 

• Undertake surveys of the breeding bird populations in and around the wind cluster 
site; 

• Undertake vantage point observations to quantify the rates of bird movement across 
the wind cluster site and its surrounds, particularly of marsh harriers; 

• Undertake collision monitoring to determine the numbers of birds that collided with 
the wind turbines. 

3. The main part of the analysis was to determine if the wind cluster had any 
displacement effect on the local bird populations. If so, one would expect bird densities 
to be reduced closer to the turbines. Therefore bird densities have been compared (a) 
in relation to the distance from the wind turbines, and (b) in relation to their baseline 
distribution. 

4. The marsh harrier data were analysed to determine if the birds’ flight patterns and use 
of the study area have changed following construction of the wind cluster, and if they 
preferentially use areas at greater distance from the wind turbines once they have been 
constructed. Analysis of the flight data has enabled their avoidance behaviour to be 
quantified and their risk of collision to be determined. 
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THE STUDY AREA 

5. The Red House Farm wind cluster at Gedney Marsh has 6 x 2MW wind turbines, which 
have been operating since spring 2006. It is located on predominantly arable farmland, 
6km north-east of Holbeach, in south Lincolnshire. 

6. The main study area (all of which was covered during the baseline surveys) includes the 
wind cluster itself and a 300m buffer around it (300m being the greatest distance at 
which breeding birds have been shown to be affected by existing wind farms (Percival 
2005)), plus an additional area adjacent that functions as a reference area to compare 
changes in bird densities and distribution patterns (see Figure 1). The main breeding 
bird study area covered a total area of 3.0km2. This area is dominated by arable crops 
(including winter-sown cereals, potatoes, lettuce and leeks), set-aside and bulb-growing 
(particularly daffodils). The field boundaries include typical marginal vegetation, 
numerous wet ditches, a few small copses, scattered bushes, trees and hedgerow 
remnants. Most of the ditches are cleared regularly for drainage purposes. The Fleet 
Haven runs immediately to the west of the wind cluster. 
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Breeding Bird Survey 

Survey Methods 

Breeding Bird Surveys 

7. The main breeding bird survey was carried out using a standardised timed method, 
essentially a walkover survey following the methodology of the Common Birds Census 
(Gilbert et al. 1998). In order to keep the survey methodology consistent with the pre-
construction surveys two survey visits were made, the first on 21 April and the second 
on 18 June 2009. All bird locations and behaviour were mapped 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 half-kilometre square areas. Birds were recorded 
systematically for 20-25 minutes in each of these areas, standardising the search effort 
per unit area. The surveys were carried out between 08:30 and 18:00 hours, avoiding 
strong winds, heavy rain, fog and low cloud. Birds were located by walking, listening 
and scanning by eye and with binoculars. 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. 

8. 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. Pairs were considered separate from each other if greater 
than 1km (waterfowl), 500m (woodpigeon, gamebirds, carrion crow and cuckoo) or 
200m (all other species) apart, with this distance reflecting the relative distance that 
birds might move between survey visits. 

Vantage Point Surveys 

9. The baseline studies showed that the area is important for foraging and breeding marsh 
harriers. Therefore specific monitoring of the effect of the wind cluster on this species 
is being undertaken. This follows the same general methodology as the baseline study, 
but with an increased observation effort. The timing of the surveys ensured that the 
methodology also followed the standard for marsh harriers (Underhill-Day 1998 and 
Gilbert et al. 1998). The surveys comprised detailed flight observations carried out 
during spring/summer (April-August) to quantify flight activity over the wind cluster 
site. Observations were made from a single vantage point at TF424289, which gave a 
view over the whole wind cluster. The main focus of these surveys was the wind cluster 
plus a 1km buffer, which enabled both the wind cluster collision risk zone and the 
surrounding area to be investigated. Observation periods were divided into 30-minute 
sampling periods, with a total of 72 of these obtained (36 hours). All harrier flights and 
other species of conservation interest were mapped and the flight height of each 
recorded. Particular attention was paid to any observations of birds at rotor height 
crossing the wind cluster site. 
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10. It had been planned to install a remote video monitoring system to gain more 
information about how the harriers behave in and around the wind cluster, but it was 
not possible to achieve this in 2009. However, as in 2007 and 2009, the number of 
hours of vantage point observations were doubled in comparison to that previously 
agreed to provide more baseline information about harrier flights in the area. 

Collision Monitoring 

11. Collision monitoring was carried out during the spring and summer (April-August), using 
the standard methodology developed in the United States for this purpose (Anderson 
et al. 1999). Weekly visits were determined to be a suitable frequency. The collision 
monitoring methodology followed that developed in the USA for bird collision 
monitoring at wind farms (Morrison 1998). A core area of 100m radius around each 
turbine was carefully searched on foot. The 100m distance was chosen conservatively 
as bird fatalities have rarely been documented over 70 m from turbines at other wind 
farms (Johnson et al. 2000). Sectors around the turbine were searched slowly and 
systematically, taking particular care to search any taller clumps of vegetation, and 
openings of any 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). All carcasses, 
feather spots (e.g., a group of feathers attached to skin) and body parts were 
photographed as found. Following identification and determination of cause of death in 
the field, the carcasses/remains were left in the same location as they were found to 
enable corpse removal rate and search efficiency to be determined. For all casualties 
found, data recorded included (where they could be determined): species, sex, age, 
date and time found, location, distance and direction (degrees) to nearest turbine, 
condition, and any comments regarding possible cause 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. 

12. Conditions on the ground around the turbines were relatively good in 2009 compared 
with 2008 and similar to those in 2007, with most of the fields around the wind 
turbines open tilled ground at the start of the season and the crops only reducing bird 
detectability in part of the site later in the summer. 
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Survey Results 

Breeding Bird Surveys 

13. The breeding bird population estimates within the study area are given in Table 1. The 
Table also gives the results from the previous 2001 survey (before the wind cluster was 
constructed). Numbers are given for the whole study area, the area within 300m of the 
turbines (the distance used for the worst-case disturbance assessment in the 
Environmental Statement) and the area more than 300m from the turbines. 

Table 1. Breeding bird population estimates at Red House Farm, 2007, 2008 and 2009, with 
those for the same area for 2001 (prior to construction of the wind cluster) given 
for comparison. 

 
Study 
Area   

 <300m
wind 

turbin
e   

 >300m 
wind 

turbin
e   

 

Species 2001 2007 2008 2009 2001 2007 2008 2009 2001 2007 2008 2009 
Shelduck 6 1 2 2 6 1 2 1 0 0 0 1 
Mallard 11 8 10 5 6 6 3 3 5 2 7 2 
Kestrel 0 1 0 0 0 1 0 0 0 0 0 0 
Red-legged Partridge 9 10 4 8 3 4 3 5 6 6 1 3 
Grey Partridge 0 2 0 0 0 1 0 0 0 1 0 0 
Pheasant 25 20 18 12 8 5 5 5 17 15 13 7 
Moorhen 1 1 0 0 0 0 0 0 1 1 0 0 
Oystercatcher 2 3 1 2 0 0 1 2 2 3 0 0 
Little Ringed Plover 0 0 1 0 0 0 0 0 0 0 1 0 
Lapwing 1 0 0 0 1 0 0 0 0 0 0 0 
Curlew 0 1 0 0 0 0 0 0 0 1 0 0 
Redshank 0 0 0 1 0 0 0 1 0 0 0 0 
Stock Dove 7 16 13 7 2 2 3 5 5 14 10 2 
Woodpigeon 142 64 213 97 76 24 59 24 66 40 154 73 
Collared Dove 3 2 4 3 0 0 0 0 3 2 4 3 
Cuckoo 0 0 1 0 0 0 0 0 0 0 1 0 
Great Sp. Woodpecker 0 1 1 1 0 0 0 0 0 1 1 1 
Skylark 27 59 40 42 15 36 25 26 12 23 15 16 
Swallow 3 2 4 4 0 2 1 2 3 0 3 2 
House Martin 0 3 1 0 0 0 0 0 0 3 1 0 
Meadow Pipit 12 31 25 27 9 23 17 16 3 8 8 11 
Yellow Wagtail 9 23 8 15 8 13 6 9 1 10 2 6 
Pied Wagtail 2 6 5 5 1 4 3 1 1 2 2 4 
Wren 4 12 8 10 0 0 0 0 4 12 8 10 
Dunnock 1 4 2 3 0 0 1 1 1 4 1 2 
Robin 4 6 8 7 0 0 0 0 4 6 8 7 
Blackbird 7 10 8 8 0 0 1 1 7 10 7 7 
Song Thrush 1 4 3 1 0 0 0 0 1 4 3 1 
Mistle Thrush 2 1 1 4 1 0 0 3 1 1 1 1 
Sedge Warbler 0 1 0 0 0 0 0 0 0 1 0 0 
Reed Warbler 1 0 0 0 0 0 0 0 1 0 0 0 
Lesser Whitethroat 0 0 0 1 0 0 0 1 0 0 0 0 
Whitethroat 2 3 1 10 0 0 0 3 2 3 1 7 
Blackcap 0 2 1 4 0 0 0 0 0 2 1 4 
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Study 
Area   

 <300m
wind 

turbin
e   

 >300m 
wind 

turbin
e   

 

Species 2001 2007 2008 2009 2001 2007 2008 2009 2001 2007 2008 2009 
Chiffchaff 1 0 0 1 0 0 0 0 1 0 0 1 
Goldcrest 0 1 2 0 0 0 0 0 0 1 2 0 
Long-tailed Tit 0 1 2 2 0 0 0 0 0 1 2 2 
Blue Tit 4 2 5 8 0 0 0 0 4 2 5 8 
Great Tit 2 2 5 2 0 0 0 0 2 2 5 2 
Treecreeper 0 0 0 1 0 0 0 0 0 0 0 1 
Jay 0 1 0 0 0 0 0 0 0 1 0 0 
Magpie 0 0 0 1 0 0 0 0 0 0 0 1 
Jackdaw 0 0 0 1 0 0 0 0 0 0 0 1 
Carrion Crow 3 3 1 1 1 1 0 0 2 2 1 1 
Starling 5 1 0 1 1 0 0 0 4 1 0 1 
House Sparrow 5 4 5 5 0 0 0 0 5 4 5 5 
Tree Sparrow 1 0 0 1 0 0 0 0 1 0 0 1 
Chaffinch 9 14 9 12 0 0 1 1 9 14 8 11 
Greenfinch 7 3 1 2 0 0 0 0 7 3 1 2 
Goldfinch 5 12 17 6 3 4 8 3 2 8 9 3 
Linnet 18 15 27 21 4 10 20 6 14 5 7 15 
Crossbill 0 0 0 1 0 0 0 0 0 0 0 1 
Yellowhammer 0 0 0 1 0 0 0 0 0 0 0 1 
Reed Bunting 1 5 4 1 1 3 3 1 0 2 1 0 
Corn Bunting 2 4 2 5 2 1 2 4 0 3 0 1 

Note: the small discrepancies with previous surveys in the 300m zone resulted from the previous 
analysis being carried out on the ES turbine locations rather than those as built (which were micro-
sited, for example, further from main drains). 

14. The breeding bird populations within the study area were broadly similar in all of the 
survey years. Four species were recorded breeding in 2009 that had not been seen 
previously; redshank, treecreeper, crossbill and yellowhammer (single pairs of each). 
The area within 300m of the wind turbines has continued to support a similar breeding 
bird community to that which it held prior to construction. The distributions of the 
breeding birds within the study area are shown in Figures 1 to 13, with the maps for the 
pre-construction and post-construction years presented side by side for comparison. 
The more abundant species (those with more than 10 pairs in any one year) have been 
presented separately for clarity. 

15. The distributions of the more abundant breeding birds (those with a sufficient 
population size to give a meaningful results) in relation to the wind turbines were 
investigated further by analysing the distance from each breeding pair location to the 
nearest turbine location in the four years. If any of these birds were avoiding the 
turbines, then one would expect a greater distance from the turbines in 2007, 2008 and 
2009 after they had been constructed. The results of these analyses are summarised in 
Table 2, which gives the median distance to the nearest turbines for each species for 
the four years. The Table also gives the results of the statistical (Kruskall-Wallis non-
parametric one-way analysis of variance) analysis of these data, with a null hypothesis 
of no difference between the years. The H-statistic from the Kruskall-Wallis test, the 
sample sizes in each year and the probability associated with the test are given. A 
probability of less than 0.05 would be required to reject the null hypothesis. This was 
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not achieved for any of these species, indicating that there was no statistically 
significant difference in the mean distance to the nearest turbine in the four years for 
any species. In 2009 the median distance for yellow wagtail was slightly higher than 
previously and that for blackbird and chaffinch slightly lower but of these differences 
only the results for chaffinch were statistically significant (i.e. the birds were 
significantly closer to the wind turbine sin 2008 and 2009 than previously (though the 
magnitude of this difference was small and not ecologically significant). The higher 
mean distances for blackbird and chaffinch in comparison with the other species all 
four years reflected the distribution of their preferred hedgerow/woodland habitat – 
most was located on the edge of the study area, away from the area where the wind 
turbines were located (though in 2008 and 2009 single pairs of each did move within 
300m of the turbines). 

Table 2. Breeding bird population estimates at Red House Farm, 2007, 2008 and 2009, with 
those for the same area for 2001 (prior to construction of the wind cluster) given 
for comparison. 

 
Median distance to nearest turbine 

(m) 
H-

statistic 
Sample sizes 
in each year 

Probability 

Species 2001 2007 2008 2009    
Mallard 201 173 370 243 3.9 10,7,10,5 0.27 
Red-legged Partridge 371 318 140 173 3.5 9,10,4,8 0.32 
Pheasant 380 492 486 478 0.7 25,16,17,11 0.88 
Woodpigeon 596 600 680 553 3.6 11,28,26,20 0.31 
Skylark 241 231 198 255 1.5 27,59,40,42 0.68 
Meadow Pipit 215 150 214 228 1.8 12,31,23,27 0.62 
Yellow Wagtail 104 188 123 206 2.9 9, 23,7,15 0.41 
Blackbird 757 696 637 636 6.0 7,10,8,8 0.11 
Chaffinch 705 745 651 641 8.7 9,14,9,12 0.03 

 

16. The distributions of the three more abundant open ground species, skylark, meadow 
pipit and yellow wagtail in relation to the distance from the wind turbines are 
summarised in Figures 14 to 16 respectively. There were some differences in 2009 to 
the previous distributions as observed in previous post-construction years, but these 
were generally minor and not significant. 

17. No evidence has been found from the 2007, 2008 and the 2009 survey data of any 
statistically significant effects of the wind turbines on the distributions of the local 
breeding bird populations. There has not been any major change in the breeding bird 
community, and no significant population reduction through displacement. Indeed 
several species were more abundant after the construction of the wind turbines. The 
results of all three years’ post-construction monitoring indicate that the local breeding 
bird community has been largely unaffected by the wind turbines. It is certainly very 
clear that the worst-case assumption made in the ES, that birds would be displaced to 
300m from the turbines was not a reasonable worst-case for any of these species. 
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Marsh Harriers and Vantage Point Surveys 

Summary of Baseline Conditions in 2001 

18. Surveys carried out during spring/summer 2001 found no evidence of any harriers 
breeding within 1km of the proposed wind turbine locations, and none were reported 
breeding in this area by the RSPB, but 1-2 birds were quite frequently noted over-flying 
the site. The observed flight lines from 2001 are shown in Figure 17. 

Marsh Harrier Survey Results 2009 

19. In 2001, 2007 and 2008, no marsh harriers were found breeding within 1km of the wind 
cluster. In 2009, however, there was much more marsh harrier activity within the study 
area, indicative of a pair breeding just to the west of the study area (approximately 
600m from the nearest wind turbine), though the specific nest site was not located. 

Bird Flight Rates over the Wind Cluster Site 

20. The observed bird flight rates over the wind cluster site after construction in 2009 are 
summarised in Table 3, which gives the mean over-flying rate per hour and the total 
bird flight time recorded over the April-August 2009 study period. This includes all the 
observations of target species flying over the wind cluster site and its surrounds. Those 
for 2007 and 2008 are given for comparison. The Table also gives the percentage of 
flights of each species that were recorded at rotor height. 

Table 3. Bird flight rates recorded over the Red House Farm study area during April – 
August 2007, 2008 and 2009 vantage point surveys. N = 36 hours total observation 
from the one vantage point in each year 

Species Flight 
rate 

(no/hr) 
 
 
 
 

2007 

 
 
 
 
 
 
 

2008 

 
 
 
 
 
 
 

2009 

Total 
bird 

flight 
time 

recorded 
(bird-
mins) 
2007 

 
 
 
 
 
 
 

2008 

 
 
 
 
 
 
 

2009 

% at 
rotor 

height 
 
 
 
 

2007 

 
 
 
 
 
 
 

2008 

 
 
 
 
 
 
 

2009 
Cormorant 0 0.03 0.03 0 1 1 - 100% 100% 
Grey Heron 0.03 0.2 0.06 2 10 2 100% 25% 0% 
Little Egret 0 0.03 0.03 0 1 1 - 0% 0% 
Greylag Goose 0 0.3 0 0 10 0 - 100% - 
Shelduck 1.1 0.8 0. 6 32 24 18 0% 6% 20% 
Mallard 0.8 3.2 1.0 19 86 29 38% 6% 24% 
Tufted Duck 0.3 0.1 0.2 5 6 17 28% 0% 67% 
Marsh Harrier 1 0.6 4.7 80 57 506 16% 18% 33% 
Montagu's 
Harrier 0 0 0.03 0 0 7 - - 100% 

Hen Harrier 0.03 0 0 2 0 0 0% - - 
Buzzard 0 0 0.3 0 0 43 - - 89% 
Sparrowhawk 0.03 0 0.06 1 0 1 0% - 0% 
Hobby 0 0 0.3 0 0 24 - - 40% 
Kestrel 0.3 0.5 0.1 21 17 10 26% 5% 40% 
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Species Flight 
rate 

(no/hr) 
 
 
 
 

2007 

 
 
 
 
 
 
 

2008 

 
 
 
 
 
 
 

2009 

Total 
bird 

flight 
time 

recorded 
(bird-
mins) 
2007 

 
 
 
 
 
 
 

2008 

 
 
 
 
 
 
 

2009 

% at 
rotor 

height 
 
 
 
 

2007 

 
 
 
 
 
 
 

2008 

 
 
 
 
 
 
 

2009 
Oystercatcher 0.5 0.8 0.5 33 21 14 4% 0% 7% 
Ringed Plover 0 0 0.06 0 0 1 - - 0% 
Golden Plover 0.1 20.5 0.08 3 1829 5 64% 100% 100% 
Grey Plover 0 0.1 0 0 5 0 - 100% - 
Lapwing 4.4 1.5 0.06 217 68 6 100% 33% 100% 
Curlew 0.7 0.7 0.1 20 20 4 58% 27% 33% 
Black-headed 
Gull 40.1 144.7 54.5 5682 4289 2638 3% 8% 24% 

Common Gull 1.9 7.2 2.9 984 196 127 0% 17% 6% 
Lesser Black-
backed Gull 3.2 7 3.6 179 320 209 67% 47% 74% 

Herring Gull 0.4 3.7 0.2 17 116 13 93% 67% 100% 
Great Black-
backed Gull 0 0.3 0.06 0 22 4 - 88% 100% 

Barn Owl 0 0.1 0.2 0 2 13 - 0% 0% 

 

21. Flight rates observed in 2009 were generally similar to those in 2007 and 2008 for the 
species other than raptors. Raptor activity was considerably higher in 2009, with large 
increases in marsh harrier activity in particularly but also buzzard and hobby (which had 
not been recorded previously). The 2009 surveys also recorded the first sightings of 
Montagu’s harrier and ringed plover over-flying for the post-construction survey period 
(Montagu’s harriers had been occasionally observed during the pre-construction 
surveys). 

22. The only flight activity data recorded during the pre-construction period were for marsh 
harrier, with a flight time of 56 minutes flying time logged within 500m of the proposed 
turbine locations in 13.5 hours observations, equivalent to an occupancy rate of 6.9% 
(i.e. for 6.9% of the observation time there were marsh harriers flying within this zone). 
The equivalent values from 2007 were 53 minutes flying logged in 36 hours’ 
observations, equivalent to an occupancy rate of 2.5%, from 2008 32 minutes flying in 
36 hours’ observations giving an occupancy rate in that year of 1.5% and from 2009 506 
minutes flying time logged in 36 hours’ observations, equivalent to an occupancy rate 
of 23.4%. 

23. The observed flight lines from 2007 are shown in Figure 18, from 2008 in Figure 19 and 
from 2009 in Figure 20. 

24. Marsh harriers were recorded much more frequently in 2009 than in any of the 
previous years, mainly resulting from a breeding site being located closer to the wind 
turbines than previously. The overall distribution of marsh harrier flight activity in 
relation to the wind turbines was however broadly similar to that observed in 2007 and 
2008, with relatively few flights in close proximity (within 200m) to the wind turbines. 
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25. Further analysis has been undertaken to examine the distribution of marsh harrier 
flight activity within 1km of the wind turbines, to determine whether the wind turbines 
might have contributed to the decrease in flight activity observed, and if so over what 
distance. The flight occupancy rates in each 100m zone around the wind turbines (up to 
1km) are shown in Figure 20, for each of the four years. Occupancy rates in 2009 were 
much higher than previously as the harriers were breeding closer to the study area in 
that year. However use of the zone within 200m of the wind turbines was still lower 
than had been observed in the 2001 pre-construction surveys. 

26. Figure 21 shows the proportionate distribution (standardising for the differences in 
flight activity between years), where the percentage of flights in each year in each 
100m band have been plotted. In 2007, 2008 and 2009 the harriers were making much 
less relative use of the area within 200m of the turbines, and correspondingly more use 
of the 400-700m zone, consistent with a conclusion that harrier flight activity had been 
largely displaced from the 100m zone around the wind turbines and there had been a 
substantial reduction within 200m. The proportionate use of the zone within 100m of 
the wind turbines was on average only 12% of the proportionate use of that zone 
observed in the pre-construction surveys, and the use of the 100-200m zone only 23% 
of the pre-construction value. Beyond 200m the proportionate use increased post-
construction, indicating that any displacement effect did not extend further than this 
distance from the wind turbines. 

27. There was also a statistically significant difference in the distance between the marsh 
harrier sightings and the wind turbines in the four years (non-parametric Kruskall-Wallis  
ANOVA, H3 = 23.9 p<0.001), with that difference being significant between each of the 
post-construction years and the pre-construction baseline but not between the two 
post-construction years. The median distance of harrier sightings from the turbines was 
355m in 2001, 498m in 2007, 472m in 2008 and 518m in 2009. Harriers within the study 
area were, therefore, on average, seen about 150m further from the turbines during 
the post-construction period. 

28. In conclusion therefore with regard to marsh harriers, overall levels of flight activity in 
2007 and 2008 were reduced but were much higher in 2009, reflecting the local 
breeding distribution/activity in that year. In the two years of lower flight activity (2007 
and 2008) the decrease in flight activity was much greater in proximity to the wind 
turbines, with use of the area within 200m much reduced, indicative of a displacement 
effect over this distance. In 2009 though overall use of the study area by marsh harriers 
was higher, the proportionate use of the zone within 200m of the turbine was lower 
than in the 2001 pre-construction surveys. 

Collision Monitoring 

29. The dead birds recorded during the collision victim searches in 2009 are detailed in 
Table 4. This comprised 11 individuals of 6 species. No evidence was found of any 
marsh harrier collisions. No incidental records of any dead bats were found. No 
passerines were found in 2009. 
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Table 4. Dead birds found during the collision victim monitoring surveys, April-August 
2009. 

Date Species/ID Condition Turbine 
number 

Distance 
from 

turbine 
(m) 

Notes 

14/04/2009 Mallard [1] 

Wings and 
feathers 
only 5 4 Female 

21/04/2009 

Great Black-
backed Gull 
[2] intact 2 18 

One wing appeared broken, 
probable collision 

07/05/2009 Pheasant [3] scavenged 1 5 Male 

13/05/2009 
Red-legged 
Partridge [4] intact 3 3 

Some decomposition and 
maggots 

13/05/2009 Pheasant [5] intact 2 2 Fresh 

08/06/2009 
Red-legged 
Partridge [6] 

lightly 
scavenged 4 1  

15/06/2009 

Black-
headed Gull 
[7] 

lightly 
scavenged 1 35  

13/07/2009 

Black-
headed Gull 
[8] 

heavily 
scavenged 3 26  

30/07/2009 Mallard [9] intact 4 4.5 Female, probably a strike 

13/08/2009 
Woodpigeon 
[10] intact 2 39.5 

Very fresh corpse, no sign of 
being shot/predated 

31/08/2009 

Black-
headed Gull 
[11] 

slightly 
decomposed 2 76  

 

30. The dates on which each of the dead birds was located during the main collision 
searches are summarised in Table 5. Longevity of the corpses remained generally high, 
with most being located repeatedly over many weeks. Survival analysis (Kaplan-Meier) 
gave a mean time to disappearance of the corpses of 50 days, 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 (i.e. there were few gaps when birds 
were not seen then reappeared); overall 96% of the known extant carcasses were 
recorded on each search visit. 

Table 5. Dates on which dead birds located, April-August 2009. 

Species/ID no. 
 

14
/0

4/
20

09
 

21
/0

4/
20

09
 

07
/0

5/
20

09
 

13
/0

5/
20

09
 

22
/0

5/
20

09
 

31
/0

5/
20

09
 

08
/0

6/
20

09
 

15
/0

6/
20

09
 

18
/0

6/
20

09
 

29
/0

6/
20

09
 

03
/0

7/
20

09
 

13
/0

7/
20

09
 

16
/0

7/
20

09
 

30
/0

7/
20

09
 

04
/0

8/
20

09
 

13
/0

8/
20

09
 

25
/0

8/
20

09
 

31
/0

8/
20

09
 

Mallard [1]                   
Great Black-backed 
Gull [2]                    
Pheasant [3]                    
Red-legged Partridge 
[4]                    
Pheasant [5]                    
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Species/ID no. 
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/0
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/0

5/
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/0

6/
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09
 

15
/0

6/
20

09
 

18
/0

6/
20

09
 

29
/0

6/
20

09
 

03
/0

7/
20

09
 

13
/0

7/
20

09
 

16
/0

7/
20

09
 

30
/0

7/
20

09
 

04
/0

8/
20

09
 

13
/0

8/
20

09
 

25
/0

8/
20

09
 

31
/0

8/
20

09
 

Red-legged Partridge 
[6]                    
Black-headed Gull [7]                    
Black-headed Gull [8]                    
Mallard [9]                    
Woodpigeon [10]                    
Black-headed Gull [11]                    

 

31. As in 2007 and 2008, the high re-locating rates would suggest that observer search 
efficiency was high. This was tested further in July and August 2009 through the 
provisions of trial woodpigeon carcasses. The results of the provision of trial 
woodpigeon carcasses are summarised in Table 6. As for the main collision searches, 
longevity of the birds was high, with a mean time to disappearance exceeding that of 
the main collisions searches (108 days), and a similarly high search efficiency (overall 
94% of the known extant carcasses were recorded on each search visit). 

 

Table 6. Dates on which trial woodpigeon carcasses were located, July-August 2009. 

ID no. 
 

03
/0

7/
20

09
 

13
/0

7/
20

09
 

16
/0

7/
20

09
 

30
/0

7/
20

09
 

04
/0

8/
20

09
 

13
/0

8/
20

09
 

25
/0

8/
20

09
 

31
/0

8/
20

09
 

WP-1         
WP-2         
WP-3         
WP-4         
WP-5         
WP-6         
WP-7         
WP-8         
WP-9         
WP-10         
WP-11         
WP-12         
WP-13         
WP-14         
WP-15         
WP-16         
 

32. There are issues with any corpse searching programme, but the field evidence at this 
site would suggest that it is unlikely that either observed efficiency or scavenger activity 
could have materially affected the overall results. 



 
16 

Conclusions 

33. In all three of the post-construction surveys (in 2007, 2008 and 2009), no statistically 
significant effects of the wind turbines on the breeding bird populations (in comparison 
with those from the 2001 pre-construction baseline) were found. Birds that had been 
present in close proximity to the wind turbine locations in the baseline year generally at 
least maintained their populations there after the turbines had been constructed (even 
within 100m of the turbines). There were some minor differences between the years 
but nothing that suggested there had been any significant displacement of breeding 
birds from around the wind turbines at all. 

34. Marsh harrier flight activity in 2009 was much increased over all of the previous surveys 
years (including the pre-construction baseline). There was still, however, a 
proportionate reduction in use of area in proximity to (within 200m) the wind turbines. 
As in 2007 and 2008, there was a statistically significantly greater separation from the 
wind turbines in 2009 than in the 2001 baseline year, consistent with a displacement 
effect to a distance of 200m from the turbines. 

35. This avoidance of flying close to the wind turbines has substantially reduced the 
collision risk to these birds. No marsh harrier collision victims were found, though 
unlikely in previous years several flights at rotor height were observed through the 
collision risk zone (taken as per SNH guidance as the wind cluster plus a 200m buffer, 
Whitfield et al. 2005, 2010). Marsh harrier flight activity in the collision risk zone was 
95%, 93% and 52% less in 2007, 2008 and 2009 respectively than that observed in the 
baseline year (with the higher value in 2009 reflecting the higher overall use of the 
study area by this species in that year). It is clear that the use of avoidance rates based 
only on observations at existing wind farms with no pre-construction baseline data on 
flight activity are likely to substantially over-estimate the collision risk to this species, as 
they would not take this change in behaviour into account. 

36. Applying current SNH guidance (Whitfield et al. 2005, 2010), using a 99% avoidance 
rate (as recommended for harriers by SNH, Urquhart 2010) and the 2001 baseline data 
(i.e. assuming a worst-case avoidance rate and that the pre-construction flight activity 
will be the same post-construction), the predicted collision risk to marsh harrier would 
have been 0.96 harrier collisions per year. Carrying out the same calculations but using 
the 2007 flight activity data would give a collision risk prediction of 0.02 harriers per 
year. Using the 2008 flight activity data would reduce the collision risk prediction to 
0.04 harriers per year. The 2009 data would give a collision risk of 0.53 harriers per 
year. From the post-construction data, marsh harrier flight activity within the potential 
collision risk zone (within 200m of the wind turbines) at rotor height averaged 81% less 
than that recorded prior to construction. 

37. A small number of dead birds were found over the three years of post-construction 
monitoring, and it is likely that at least some of them were collision victims. These 
included (over all three years of the post-construction monitoring programme) 3 
mallard, 1 kestrel, 2 red-legged partridge, 7 pheasant, 4 black-headed gull, 1 great 
black-backed gull, 5 woodpigeon, 1 skylark, 1 yellow wagtail and 3 corn bunting. None 
of this mortality was of a scale that might be significant. The results indicated that it 
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was is unlikely that either observed efficiency or scavenger activity could have 
materially affected the overall results. 
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Figure 1. Mallard distribution 
pre-construction (2001), 
and post-construction (2007 
[black], 2008 [red] and 2009 
[blue])



Figure 2. Red-legged 
partridge distribution pre-
construction (2001), and 
post-construction (2007 
[black], 2008 [red] and 2009 
[blue])



Figure 3. Pheasant 
distribution pre-construction 
(2001), and post-
construction (2007 [black], 
2008 [red] and 2009 [blue])



Figure 4. Woodpigeon 
distribution pre-construction 
(2001), and post-
construction (2007 [black], 
2008 [red] and 2009 [blue])



Figure 5. Skylark distribution 
pre-construction (2001), 
and post-construction (2007 
[black], 2008 [red] and 2009 
[blue])



Figure 6. Yellow wagtail 
distribution pre-construction 
(2001), and post-
construction (2007 [black], 
2008 [red] and 2009 [blue])



Figure 7. Meadow 
pipit distribution 2pre-
construction (2001), and 
post-construction (2007 
[black], 2008 [red] and 2009 
[blue])



Figure 8. Wren distribution 
pre-construction (2001), 
and post-construction (2007 
[black], 2008 [red] and 2009 
[blue])



Figure 9. Blackbird 
distribution pre-construction 
(2001), and post-
construction (2007 [black], 
2008 [red] and 2009 [blue])



Figure 10. Chaffinch 
distribution pre-construction 
(2001), and post-
construction (2007 [black], 
2008 [red] and 2009 [blue])



Figure 11. Goldfinch 
distribution pre-construction 
(2001), and post-
construction (2007 [black], 
2008 [red] and 2009 [blue])



Figure 12. Linnet distribution 
pre-construction (2001), 
and post-construction (2007 
[black], 2008 [red] and 2009 
[blue])



Figure 13a. Other species 
distribution pre-construction 
(2001), and post-
construction (2007)



Figure 13b. Other 
species distribution post-
construction (2008 and 
2009)
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Figure 14. Skylark distribution in relation to wind turbines Figure 16. Yellow wagtail distribution in relation to wind turbines

Figure 15. Meadow pipit distribution in relation to wind turbines



Figure 17. Marsh harrier 
flights observed in 2001 
(pre-construction baseline)



Figure 18. Marsh harrier 
flights observed in 2007 
(post-construction year 1)



Figure 19. Marsh harrier 
flights observed in 2008 
(post-construction year 2)



Figure 20. Marsh harrier 
flights observed in 2009 
(post-construction year 3)
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Figure 21. Marsh harrier 
flight time in relation to 
proximity to the wind turbine 
locations: occupancy rates 
in each zone

Figure 22. Marsh harrier 
flight time in relation to 
proximity to the wind turbine 
locations: % of total flight 
time in each zone
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