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= Alarming

BC = blackcap
BZ = buzzard
CC = chiffchaff

dunnock
= grasshopper warbler

MP = meadow pipit
R. = robin

. = skylark
SC = stonechat
SD = stockdove
ST = song thrush
WP = wood pigeon
WR = wren
WW = willow warbler
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Appendix 3 — collision risk models

Breeding season - Buzzard

COLLISION RISK MODEL Fequired input data iz in orange boes
Calculated output iz in blue bioes
qreen biowes are For information only, to show variables uzed at each stage
alue Unit= Walue Unit= Walue Unit=
Bird data Windfarm data Turbine data
Species name Buzzard Site name HBY Model Yestas 4.2
Eird length L 0.54 m Latitude BO.ZE  degrees Hub height 765 Tm
‘Wingspan W 12 m Mo of turbines T 1 Fator radius R 59 m
Eird flight speed v 12 ms? Width of windfarm w km Mo of blades b 3
Flight type, Flapping or gliding Happing Faotation speed o 15 Tpm
% of flights upwindfdownwind B0 B0z [ax blade width C 4 m
Mocturnal activity ranking 1-5 1 Elade pitch ; 25 degrees
Mocturnal activity Factar — Fau 0 Riisk. height range 18136 m
sormal approack | Set o ‘normal approach’ to use surdey data on bird denszity
Set to 'birds on migration’ bo use 'Migrant collision risk’ sheet in place of Stage 2
Stage A Jan Feb lar Apr lay Jun Jul Aug Sep Ozt Mo D Year avge
Daytime bird density O, birdsfkm? 1] 1] 1] LI 0 i A ) e P 1 ) R V) e PR Y i 1] 1] 1] 00071
Froportion at rator risk, height Gy B84 -
A latitude 50.4 2663 2805 36T 42E 4783 4903 4346 4493 3805 3344 | 2515 44771
4787 3915 37649 307.4 2E6.T 228.7 2494 2a4.2 3395 409.6 147.9 4325 12829
Stage B
Mo of turbines T 1
Fotor radius F o] m
10936
Mocturnal activity Factor— Fau 03
Eird flight speed W 12 msz"t Jan Feb Ilar Apr lay Jun Jul Aug Sep Ozt [ [=11] D year bokal
0.0 0.0 0.0 0.0 2.0 2.1 2.1 14 16 0.0 0.0 0.0 10
Stage C
Mo of blades b 3 Eird length | 054 m
Fotation speed o 15 Tpm ‘Wingspan W 1.2 m
Fiator radius R 59 m Eird flight speed W 1.2 ms?
Ilax blade width [ 4 m Flight type flapping
Fitch h 25 degrees * of Hights upwindfdownwind 1 A0z
Elade profile see Blade profile sheet
12052
B30
9,923
Stage D Jan Feb lar Apr lay Jun Jul Aug Sep Ozt Mo D Year avge
Proportion of time operational G, BE.0 85.0% BE.0 BE.0% BE.0 8.0 BE.0 B5.0% BE.0 BE.0% BE.0 BE.0% BE.0
year bokal
0.00 0.00 0.00 0.00 0.i7 0.13 0.13 .16 0.14 0.00 0.00 0.00 1
Stage E
Allow For large array correction? Mo
‘width of windfarm w 1] km
Jan Feb Mlar Apr lay Jun Jul Aug Sep Ozt [ [=11] D P year
Avoidance rates modelled ™ 95,002 100,003 0.00 0.00 0.00 0.00 ] ] ] 0.0 ] 0.00 0.00 0.00 0.0
92002 100,003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.on 0.00 0.00 0.00 0.00 0.0
93002 100,003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.o0 0.0
93.502 100,005 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0




Breeding season — Greater black-backed gull

COLLISION RISK MODEL Fequired input data iz in orange boes
Calculated output iz in blue boes
qreen bioies are For information only, to show variables used at each stage
alue Unit= alue Unit= alue Unit=
Bird data Windfarm data Turbine data
Species name GEB Site name HBEY Model ¥Yestas 117
Bird length L vz m Latitude B0.36  degrees Hub height TEH "m
Wingspan W 156 m Mo of turbines T 1 Fotor radius R 59 m
Eird flight zpeed v 13.7 ms? Width of windfarm. w km Mo of blades b 3
Flight type, flapping or gliding Happing Faotation speed o 15 Tpm
% of flights upwind! downwind B0 B0z Ilax blade width C 4 m
Mocturnal activity ranking 1-5 2 Elade pitch i) 25 degrees
Mocturnal activity Factor — Fuu 20 Riisk height range 18136 m
sormal approack | Set bo ‘normal approach’ to use survey data on bird density
Set to 'birds on migration’ bo use "Migrant collizion risk’ sheet in place of Stage A
Stage A Jan Feb lar Apr lay Jun Jul Aug S Ozt Mo Dl Year avge
Diaytime bird density O bird=fkm? o] o] o] 0 000213 000213 000213 IZI.IZIIZIE13| IZI.IZIIZIE13.I o] o] o] 0.0003
Froportion at rotor risk, height Glag HE.413
AL latitude 504 2663 2805 36T 42E 4783 430.3 4346 443.8 3805 3344 27zl 2515 44771
4787 3915 3769 3074 2E6.T 2297 249.4 2342 3395 409.6 4473 4325 42829
Stage B
Mo of turbines T 1
Fotorradivs R o] m
10936
Mocturnal activity Factor— Fuu 20
Eird flight zpeed W 13.7 ms? Jan Feb Ilar Apr lay Jun Jul Aug Sep Ozt Mo Dl year bokal
0.0 0.0 0.0 0.0 A1 A1 5.2 1.3 4.4 0.0 0.0 0.0 25
Stage C
Mo of blades b 3 Eird length | 072 m
Fotation speed 0 15 Tpm ‘Wingspan w 166 m
Fotorradius R 59 m Eird flight speed W 127 ms?
Max blade width 4 m Flight type flapping
Fitch h 25 degrees % of Flights upwindfdowrwind A0z A0z
Elade profile zee Blade profile sheet
12052
B30
9,923
Stage D Jan Feb lar Apr lay Jun Jul Aug Sep Ozt Mo Dl Year avge
Proportion of time operational G, BE.0 BE.0 B6.0% BE.0 BE.0 BE.0 BE.0 BE.0 BE.0 BE.0 BE.0% BE.0 BE.0
year bokal
0.00 0.00 0.00 0.00 0.43 0.43 0.44 0.41 0.37 0.00 0.00 0.00 2
Stage E
Allow For large array correction? Mo
‘width of windfarm w 1] km
Jan Feb Mlar Apr lay Jun Jul Aug Sep Ozt Mo D P year
Avoidance rates modelled ™ 95,005 100,003 0.00 0.00 0.00 0.00 0.0z 0.0z 0.0z 0.0z 0.0z 0.00 0.00 0.00 01
98,005 100,003 0.00 0.00 0.00 0.00 ] ] ] ] ] 0.00 0.00 0.00 0.0
99,005 100,003 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0
39.505 100002 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0,00 0.00 0,00 0.0




Breeding season — Herring gull

COLLISION RISK MODEL Fequired input data iz in orange boes
Calculated cutput iz in blue bioes
qreen bioes are For information only, ko show variables used at each stage
Walue Units Walue Unit= Walue Unit=
Bird data Windfarm data Turbine data
Species name Herring qull Site name HBY Model ¥estas 4.2
Eird length 0.E m Latitude B0.36  degrees Hub height TEH "m
wingspan 14 m Mo of turbines T 1 Riator radius R 59 m
Bird flight speed 12.8 ms? Width of windfarm w km Mo of blades b 3
Flight type, Flapping or gliding Happing Fotation speed o 15 Tpm
% of flights upwindfdowrnwind B0 1 [ax blade width C 4 m
Mlocturnal activity ranking 1-5 3 Elade pitch 1 25 degrees
Mocturnal activity Factor A0z Riisk height range 18136 m
mormal approack Set ta 'normal approach’ to use survey data on bird density
Setto ‘birds on migration’ to use ‘Migrant collizion risk’ sheet in place of Stage &
Stage A Jan Feb lar Apr [EET Jun Jul Aug Sep Ozt Mo Dl Year avge
Dlaytime bird density birdsfkm? ] ] ] 1] 0.0 0.0 0.0 0.0 0.0 0 1] 1] 00333
Froportion at rotor risk height T
Ak latitude 50.4 BB 2805 36T H2E 4rad 4403 LEL Y 4498 3805 L) 2rzd 2616 7T
LY N 2915 ATEA a07.4 ZEA.Y 2207 249.4 2042 3305 4049.6 4474 4925 12829
Stage B
Mo of turbines 1
Ratar radius o] m
10936
Mlacturnal activity Factor a0
Eird flight speed W 12.8 ms? Jan Feb Mlar Apr [GET Jun Jul Aug Sep izt [ [=11] Dl year tokal
0.0 0.0 0.0 0.0 1631 1615 1662 1693 1465 0.0 0.0 0.0 196
Stage C
Mo of blades b 3 Eird length | 0E m
Fatation speed 15 Tpm ‘wWingspan W 14 m
Rotor radius 59 m Eird flight speed W 128 ms?
Flas blade width 4 m Flight type flapping
Fitch 25 degrees % of flights upwindfdowrwind A0z A0z
Elade profile see Blade profile sheet
12.08%
E.00%
9923
Stage D Jan Feb lar Apr [EET Jun Jul Aug Sep Ozt Mo Dl Year avge
Froportion of time operational 86,05 86,05 86,05 86,05 8605 8605 8605 8605 8605 8605 5.0 5.0 85.0
year tokal
0.00 0.00 0.00 0.00 13.7E 13.62 12.94 13.44 1234 0.00 0.oo 0.oo &7
Stage E
Allow For large array correction? Mo
‘wWidth of windfarm 1] km
Jan Feb lar Bpr Ilay Jun Jul Aug Sep izt [ [=11] D per year
Auoidance rabes modelled AR.00% 0000 n.on n.on n.on n.on 063 0.Ez oo 0EY 0EzZ n.oo n.on n.on 34
5003 0000 n.on n.on n.on n.on n.zs nzy n.zs nzy 025 n.oo n.on n.on 13
99.00% 0000 n.on n.on n.on n.on 014 014 014 IR K] 01z n.oo n.on n.on 0.7
H9.60% 100,00 0.00 0.00 0.00 0.00 0.0y 0.0y 0.0y 0.0y [.0F 0.00 0.oo 0.oo 0.3




Breeding season — Kestrel

Fequired input data is in

COLLISION RISK MODEL orange bones
Caleulated cutput isin blue biowes
green biowes are For information only, to show wariables used at each stage
Walue Units Walue Units Walue LUnits
Bird data Windfarm data Turbine data
Species name Kestrel Site name HBY Model Yestas 4.2
Bird length L 034 m Latitude 04 degrees Hub height 765 "m
Wingspan W 076 m Mo of turbines T 1 Rotor radius F k] m
Bird flight speed u 10.1 mst width of windfarm W km Mo of blade=s b 3
Flight type, Flapping or gliding Hlapping Faotation speed 0 15 Tpm
= of flights upwindfdownwind B0 B0 Max blade width [ 4 m
Mocturnal activity ranking 1-5 1 Elade pitch i 25 degrees
Macturnal activity factar — Fuiau 0z Fiisk. hizight range 18136 m
sormal approack | Set to 'normal approach’ to use survey data on bird density
Set b 'birds on migration’ ko use Migrant collision risk’ sheet in place of Stage &
Stage A Jan Feb Far Apr [SET Jun Jul Aug Sep Ot =11 Dlec year avge
Dlaytime bird density Oy bird=stkm? 1] 1] 0 0 0023 003 0oizd4 001z3d 0ozad ] ] 1] 0.0051
I Froportion at rotor risk height Gy B2.49% .
A latitude G0.4 el s 36T HIE 4733 4302 1346 4498 3305 it X 2721 2815 44771
4787 3915 3764 3074 ZEG.T 2297 2494 2942 33495 4096 1479 14925 42829
Stage B
Mo of turbines T 1
Fiotaor radius 2] 59 m
10936
Mocturnal activity factor— Fuiu 0z
Eird flight speed W 0.1 mst Jan Feb Mar Spr M1ay Jun Jul Aug Sep Ot =11} DClec year bokal
0.0 1] 0.0 0.0 104 0.7 0.8 3.3 5.3 0.0 0.0 0.0 50
Stage C
Mo of blades b 3 Eird length | 034 m
FRotation speed o 15 Tpm ‘wWingspan W 076 m
FRotorradiuvs R k] m Bird flight speed u 0.1 mst
Mlak blade width 4 m Flight type flapping
Fitizh h 25 degrees = of flight= upwindidownwind B0 A0z
Elade profile zee Blade profile sheeat
1208
B30
.92
Stage D Jan Feb [SE Apr [GET Jun Jul Aug Sep Ot Mo Diec Year auge
Proportion of time operational G, 850 8B0% 860 860 860%  BROx 880w 850x  BEOx 850% 860 850k 86.0%
year bokal
0.00 0,00 0.00 0.00 .38 0.90 0.31 0.33 0.70 0.00 0.00 0.00 4
Stage E
Allow For large array correction? (11 [e]
‘width of windfarm W 1} km
Jan Feb Ilar Apr 1ay Jun Jul Aug Sep Ot Mow Dec per year
Awoidance rates modelled 7 A6.002 fo0.00; 0.0 o0 0an 0.on 0.04 0.05 0.05 0.04 o4 0.0 0.on 0.0a 0.2
E.002 fo0.00; 0.0 o0 0an 0.on 0.0z 0.0z ooz 0.z ] 0.0 0.on 0.0a o1
99.00% 100.00%; 0.00 000 0.00 0.00 o.m 0. o.m om oo 0.00 0.00 0.0a LN
9.502 10000 0.00 0,00 0.00 0.00 .00 0.00 0.00 0.00 0,00 0.00 0.00 0.00 0.0




Breeding season — Sparrowhawk

COLLISION RISK MODEL Fequired input data iz in orange boes
Calculated output iz in blue bioes
green biokes are Far information only, bo show variables used at each stage
alue Units alue Units Walue Unit=
Bird data Windfarm data Turbine data
Species name Sparrowhawk Site name HBEY Model Yestas 117
Eird length L 033 m Latitude A0.36  degrees Hub height TEH "m
Wingspan W o m Mo of turbines T 1 Fiotor radius F o] m
Eird flight zpeed v 13 mszt Width of windfarm w km Mo of blades b 3
Flight type, flapping ar gliding Happing Faotation speed o 15 Tpm
* of Flights upwindfdownwind B0 1 [ax blade width C 4 m
Mocturnal activity ranking 1-5 1 Elade pitch 13 25 degrees
Mocturnal activity Factar — Fau 0 Riizk height range 18-136 m
sormal approack | Set to 'normal approach’ ko use survey data on bird density
Set bo 'birds on migration’ ko use ‘Migrant collision risk’ sheet in place of Stage &
Stage A Jan Feb Ilar Apr lay Jun Jul Aug Sep Ozt [S=] Dl year avge
Daytime bird density O, birdstkm? 1] 1] 1] 0 000254 000254 000254 000254 0.00254 1] o 1] 0,001
Froportion at rator risk, height Gy, 5869
A latitude 504 2653 2805 3671 2B 4783 430.3 4346 4493 3805 3344 2red 2515 44771
4787 3915 37EA 3074 2E6.T 2297 2494 2a4.2 3395 404.6 4479 4325 12829
Stage B
Mo of turbines T 1
Fotorradinvs R o] m
10936
Mocturnal activity Factar — Fau 03
Eird flight zpeed W 1.3 ms? Jan Feb lar Apr lay Jun Jul Aug Sep Ozt Mo Dl year bokal
0.0 0.0 0.0 0.0 2.7 ] ] 25 2.1 0.0 0.0 0.0 13
Stage C
Mo of blades b 3 Eird length | 033 m
Fotation speed o 15 Tpm wingspan W 073 m
Fotor radius R 59 m Eird flight zpeed W 1z ms?
Max blade width 4 m Flight type flapping
Fitch h 25 degrees * of Hights upwindfdownwind A0z A0z
Elade profile see Blade profile sheet
12052
B30
9,923
Stage D Jan Feb Ilar Apr lay Jun Jul Aug Sep Ozt [S=] Dl year avge
Proportion of time operational G, BE.0 BE.0 8.0 BE.0 BE.0 BE.0 BE.0 B5.0% BE.0 BE.0 BE.05 BE.0 BE.0
year bokal
0.00 0.00 0.00 0.00 0.23 0.23 0.23 0.21 0.13 0.00 0.00 0.00 1
Stage E
Allow For large array correction? Mo
‘wWidth of windfarm w 1] km
Jan Feb lar Apr lay Jun Jul Aug Sep Ozt [ [=I] D per year
Avgidance rates modelled 7 95,002 100002 0.00 0.00 0.00 0.00 ] ] ] 0.0 ] 0.00 0.00 0.00 01
E.002 0000z 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0
93,002 100002 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.on 0.00 0.00 0.00 0.00 0.0
93.502 100,002 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.0




