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DECIBEL - Main Result
Calculation: Ceislein Only

Noise propagation model:
1SO 9613-2 United Kingdom

Wind speed:
4.0 m/s - 12.0 m/s, step 1.0 m/s a
Ground attenuation: i ‘H -
General, Ground factor: 0.5 A
Type of demand in calculation:
WTG noise is compared to ambient noise plus 5dB margin with the option
of a floor setting (e.g. 35dB) AF A
Noise values in calculation: M.
All noise values are 90% exeedence values (L90) designed to show .2
compliance with ETSU-R-97 limits A 2
Pure tones: A5 4
Pure and Impulse tone penalty are added to WTG source noise 6
Calculation height above ground level:
4.0m :
i IDECEEY e
Octave band data required :
Scale 1:125,000
A New WTG & Noise sensitive area
WTGs
British TM-OSGB36/Airy (GB/IE) WTG type Noise data
East North Z Row Valid Manufact. Type-generator Power, Rotor Hub  Creator Name First LwaRef Last LwaRef Pure
data/Description rated  diameter height wind wind tones
speed speed
[m] [kw]  [m] [m] [m/s] [dB(A)] [m/s] [dB(A)]

1 258,105 872,027 284.2 Ceislein T1 Yes SENVION 3.4M104-3,310 3,310 104.0 73.0 USER Level 0 - Guaranteed +2dB Uncertainty - open mode - 01-2014 4.0 98.4 120 106.8 0dB g
2 258,290 871,667 323.2 Ceislein T2 Yes SENVION 3.4M104-3,310 3,310 104.0 73.0 USER Level 0 - Guaranteed +2dB Uncertainty - open mode - 01-2014 4.0 98.4 120 106.8 0dB g
3 258,507 871,331 342.3 Ceislein T3 Yes SENVION 3.4M104-3,310 3,310 104.0 73.0 USER Level 0 - Guaranteed +2dB Uncertainty - open mode - 01-2014 4.0 984 120 106.8 0dB g
4 258,203 870,838 331.1 Ceislein T4 Yes SENVION 3.4M104-3,310 3,310 104.0 73.0 USER Level 0 - Guaranteed +2dB Uncertainty - open mode - 01-2014 4.0 984 120 106.8 0dB g
5 257,717 870,798 274.6 Ceislein TS5 Yes SENVION 3.4M104-3,310 3,310 104.0 73.0 USER Level 0 - Guaranteed +2dB Uncertainty - open mode - 01-2014 4.0 984 120 106.8 0dB g
6 257,825 870,373 289.7 Ceislein T6 Yes SENVION 3.4M104-3,310 3,310 104.0 73.0 USER Level 0 - Guaranteed +2dB Uncertainty - open mode - 01-2014 4.0 98.4 120 106.8 0dB g

h) Generic octave distribution used
g) Data calculated from data for other wind speed (uncertain)

Calculation Results

Sound Level
Noise sensitive area British TM-OSGB36/Airy (GB/IE) Demands Sound Level Demands fulfilled ?
No. Name East North z Imission Max Noise Max From Max Distance to Noise
height  demand WTGs exceedence noise
demand
[m] [m] [dB(A)] [dB(A)] [dB(A)] [m]
A Wester Lealty 260,443 873,060 225.3 4.0 35.0 28.4 0.0 1,199 Yes
B Tighnacraig 255,728 869,056 229.0 4.0 35.0 27.8 0.0 1,298 Yes
C Caravan, Old Dance Hall 254,994 868,869 206.3 4.0 35.0 25.3 0.0 2,012 Yes
D Eileanach Lodge 254,524 868,923 204.5 4.0 35.0 24.1 0.0 2,394 Yes
E West End 256,309 868,881 228.4 4.0 35.0 29.1 0.0 981 Yes
F Culzie Lodge 251,631 871,815 237.1 4.0 35.0 18.2 0.0 4,895 Yes
G Glaick Croft 256,850 873,790 215.0 4.0 35.0 28.8 0.0 1,055 Yes
H Easter Ballone 258,009 873,461 210.6 4.0 35.0 325 0.0 342 Yes
| Boath Schoolhouse 259,068 873,637 221.2 4.0 35.0 30.4 0.0 716 Yes

Distances (m)

WTG
1 2 3 4 5 6

2555 2564 2595 3154 3541 3750
3804 3657 3591 3049 2643 2476
4432 4323 4289 3765 3337 3205
4738 4659 4653 4147 3702 3605
3621 3417 3290 2722 2378 2126
6476 6659 6892 6643 6169 6358
2164 2565 2965 3247 3112 3550
1437 1816 2187 2630 2679 3093
1876 2118 2373 2929 3144 3492

zZ
[
>

—_IOTMMUO®mW>»

WindPRO is developed by EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk



Project:

Ceislein

DECIBEL - Detailed results
Calculation: Ceislein OnlyNoise calculation model: ISO 9613-2 United Kingdom

WindPRO version 2.9.285 Sep 2014

Printed/Page

31/07/2015 10:05 / 2

Licensed user:

The Energy Workshop Limited

The Media Centre, 7 Northumberland Road, Huddersfield
GB-WEST YORKSHIRE, HD1 1RL

+441484 483108
Jonathan Harper / jonny@theenergyworkshop.co.uk

Calculated:

31/07/2015 10:04/2.9.285

Wester Lealty (A)

Demands Sound Level
36 Wind speed Ambient Margin Demands WTG noise Demands fulfilled
2] noise ?
] [m/s] [dB(A)] [dB(A)] [dB(A)] [dB(A)]

327 4.0 -1.0 5.0 35.0 19.2 Yes
5 ; 5.0 -1.0 5.0 35.0 22.6 Yes
& 30 6.0 -1.0 5.0 35.0 26.4 Yes
%ZQ: . 7.0 -1.0 5.0 350 281 Yes
o ] 8.0 -1.0 5.0 35.0 28.4 Yes
S 26 A 9.0 -1.0 5.0 35.0 27.9 Yes

] 10.0 -1.0 5.0 35.0 27.6 Yes

: / 11.0 -1.0 5.0 35.0 27.6 Yes
227 A 12.0 -1.0 5.0 35.0 27.6 Yes
20— Tt ——i

3 4 5 6 7 8 9 10 1 12 13

Wind speed [m/s]
- Ambient noise=== Demands -4 WTG noise |
Tighnacraig (B)
Demands Sound Level

36 Wind speed Ambient Margin Demands WTG noise Demands fulfilled

s noise ?

] [m/s] [dB(A)] [dB(A)] [dB(A)] [dB(A)]

227 4.0 -1.0 5.0 35.0 18.6 Yes
§ ] 5.0 -1.0 5.0 35.0 22.0 Yes
& 30 6.0 -1.0 5.0 35.0 25.8 Yes
E.w: 7.0 -1.0 5.0 35.0 27.5 Yes
27 /r"\.\ 8.0 -0 5.0 350 278 Yes
2 %] 9.0 -1.0 5.0 350 273 Yes

] 10.0 -1.0 5.0 35.0 27.0 Yes

&= 11.0 1.0 5.0 350 270 Yes

2] 12.0 -1.0 5.0 350 27.0 Yes

20— T —i

3 4 5 6 7 8 9 10 11 12 13

Wind speed [m/s]
& Ambient noise=== Demands -4 WTG noise
Caravan, Old Dance Hall (C)
Demands Sound Level

36 Wind speed Ambient Margin Demands WTG noise Demands fulfilled

s noise ?

] [m/s] [dB(A)] [dB(A)] [dB(A)] [dB(A)]

32 4.0 -1.0 5.0 35.0 16.1 Yes
§ ; 5.0 -1.0 5.0 35.0 19.5 Yes
& 30 6.0 -1.0 5.0 35.0 23.3 Yes
;. 7.0 -1.0 5.0 35.0 25.0 Yes
3 8.0 -1.0 5.0 350 253 Yes
§ 26 9.0 -1.0 5.0 35.0 24.8 Yes

= " 10.0 -1.0 5.0 35.0 245 Yes

23 // e 11.0 10 50 350 245 Yes

2] / 12.0 -1.0 5.0 35.0 245 Yes

20— T —i

3 4 5 6 7 8 9 10 11 12 13
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Eileanach Lodge (D)

Demands Sound Level
36 Wind speed Ambient Margin Demands WTG noise Demands fulfilled
2] noise ?
] [m/s] [dB(A)] [dB(A)] [dB(A)] [dB(A)]

22 4.0 -1.0 5.0 35.0 14.9 Yes
5 ; 5.0 -1.0 5.0 35.0 18.3 Yes
a ¥ 6.0 -1.0 5.0 350 221 Yes
%ZQ: 7.0 -1.0 5.0 350 238 Yes
o 8.0 -1.0 5.0 35.0 241 Yes
S 26 9.0 -1.0 5.0 35.0 23.6 Yes

] 10.0 -1.0 5.0 35.0 23.3 Yes

E = 1 11.0 -1.0 5.0 35.0 23.3 Yes
2] 12.0 -1.0 5.0 350 233 Yes
20— it ——i

3 4 5 6 7 8 9 10 11 12 13

Wind speed [m/s]
- Ambient noisee=== Demands -4 WTG noise
West End (E)
Demands Sound Level

36 Wind speed Ambient Margin Demands WTG noise Demands fulfilled

s noise ?

] [m/s] [dB(A)] [dB(A)] [dB(A)] [dB(A)]

207 4.0 -1.0 5.0 35.0 19.9 Yes
§ ] 5.0 -1.0 5.0 35.0 23.3 Yes
& 30 6.0 -1.0 5.0 35.0 27.1 Yes
o1 AT T 7.0 -1.0 5.0 350 288 Yes
87 - 8.0 -1.0 5.0 35.0 29.1 Yes
2 %] / 9.0 -1.0 5.0 350 286 Yes

] 10.0 -1.0 5.0 350 283 Yes

&= 7 11.0 1.0 5.0 350 283 Yes

2] / 12.0 -1.0 5.0 350 283 Yes

L T —i

3 4 5 6 7 8 9 10 11 12 13

Wind speed [m/s]
- Ambient noise=== Demands -4 WTG noise
Culzie Lodge (F)
Demands Sound Level

36 Wind speed Ambient Margin Demands WTG noise Demands fulfilled

s noise ?

] [m/s] [dB(A)] [dB(A)] [dB(A)] [dB(A)]

321 4.0 -1.0 5.0 35.0 9.0 Yes
§ ; 5.0 -1.0 5.0 35.0 12.4 Yes
& 30 6.0 -1.0 5.0 35.0 16.2 Yes
2 ] 7.0 -1.0 5.0 35.0 17.9 Yes
3 8.0 -1.0 5.0 350 182 Yes
§ 26 9.0 -1.0 5.0 35.0 17.7 Yes

] 10.0 -1.0 5.0 35.0 17.4 Yes

&= 11.0 .10 5.0 350 174 Yes

2] 12.0 -1.0 5.0 350 174 Yes

20— T —i
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Glaick Croft (G)

Demands Sound Level
36 Wind speed Ambient Margin Demands WTG noise Demands fulfilled
2] noise ?
] [m/s] [dB(A)] [dB(A)] [dB(A)] [dB(A)]

327 4.0 -1.0 5.0 35.0 19.6 Yes
5 ; 5.0 -1.0 5.0 35.0 23.0 Yes
& 30 6.0 -1.0 5.0 35.0 26.8 Yes
% 2] e — 7.0 -1.0 5.0 35.0 28.5 Yes
o ] / 8.0 -1.0 5.0 35.0 28.8 Yes
S 26 / 9.0 -1.0 5.0 35.0 28.3 Yes

] 10.0 -1.0 5.0 35.0 28.0 Yes

- 4 11.0 -1.0 5.0 35.0 28.0 Yes
] /] 12.0 10 50 350 280 Yes
W ——i

3 4 5 6 7 8 9 10 1 12 13

Wind speed [m/s]
- Ambient noisee=== Demands -4 WTG noise
Easter Ballone (H)
Demands Sound Level

36 Wind speed Ambient Margin Demands WTG noise Demands fulfilled

1 noise ?

3 [m/s]  [dB(A)] [dB(A)] [dBA)]  [dB(A)]

227 4.0 -1.0 5.0 35.0 23.3 Yes
§ ] / 5.0 -1.0 5.0 35.0 26.7 Yes
& 303 4 6.0 1.0 50 350 305 Yes
E.w: 7.0 -1.0 5.0 35.0 32.2 Yes
87 / 8.0 -1.0 5.0 35.0 325 Yes
2 »] Va 9.0 10 50 350 320 Yes

] 10.0 -1.0 5.0 35.0 31.7 Yes

24 4 11.0 -1.0 5.0 350 317 Yes

2] 12.0 -1.0 5.0 350 317 Yes

20— —i

3 4 5 6 7 8 9 10 11 12 13

Wind speed [m/s]
- Ambient noise=== Demands - WTG noise
Boath Schoolhouse (1)
Demands Sound Level

36 Wind speed Ambient Margin Demands WTG noise Demands fulfilled
s noise ?

] [m/s] [dB(A)] [dB(A)] [dB(A)] [dB(A)]

32 4.0 -1.0 5.0 35.0 21.2 Yes
§ ; 5.0 -1.0 5.0 35.0 24.6 Yes
& 307 = 6.0 .10 5.0 350 284 Yes
;. y 7.0 -1.0 5.0 35.0 30.1 Yes
3 8.0 -1.0 5.0 350 304 Yes
§ 26 9.0 -1.0 5.0 35.0 29.9 Yes

s ] // 10.0 -1.0 5.0 35.0 29.6 Yes

E 11.0 -1.0 5.0 35.0 29.6 Yes

2] 12.0 -1.0 5.0 350 296 Yes

] A(
20— —i
3 4 5 6 7 8 9 10 11 12 13
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DECIBEL - Assumptions for noise calculation
Calculation: Ceislein OnlyNoise calculation model: ISO 9613-2 United Kingdom

Noise calculation model:

1SO 9613-2 United Kingdom

Wind speed:

4.0 m/s - 12.0 m/s, step 1.0 m/s

Ground attenuation:

General, Ground factor: 0.5

Meteorological coefficient, CO:

0.0dB

Type of demand in calculation:

3: WTG noise is compared to ambient noise plus margin (UK, AT etc.)
Noise values in calculation:

All noise values are 90% exeedance values (L90)

Pure tones:

Pure and Impulse tone penalty are added to WTG source noise
Height above ground level, when no value in NSA object:

4.0 m Don't allow override of model height with height from NSA object
Deviation from "official* noise demands. Negative is more restrictive, positive is less restrictive.:
0.0 dB(A)

Octave data required
Air absorption

63 125 250 500 1,000 2,000 4,000 8,000
[db/km] [db/km] [db/km] [db/km] [db/km] [db/km] [db/km] [db/km]
0.1 0.4 1.0 1.9 3.7 9.7 32.8 117.0

WTGZ SENVION 3.4M104 3310 104.0 !O!
Noise: Level 0 - Guaranteed +2dB Uncertainty - open mode - 01-2014

Source Source/Date Creator Edited
Senvion SD-3.1-WT.PC.00-B-D-EN  20/01/2014 USER 30/07/2015 15:57
+2dB uncertainty

Octave data

Status Hub height Wind speed LwA,ref Pure tones 63 125 250 500 1000 2000 4000 8000

[m] [m/s] [dB(A)] [dB] [dB] [dB] [dB] [dB] [dB] [dB] [dB]

From other hub height 73.0 4.0 98.4 No Generic data 80.0 87.0 90.4 93.0 928 89.9 851 756
From other hub height 73.0 50 1018 No Generic data 83.4 90.4 93.8 96.4 96.2 93.3 88.5 79.0
From other hub height 73.0 6.0 105.6 No Generic data 87.2 94.2 97.6 100.2 100.0 97.1 92.3 82.8
From other hub height 73.0 7.0 107.3 No Generic data 88.9 95.9 99.3 101.9 101.7 98.8 94.0 845
From other hub height 73.0 8.0 107.6 No Generic data 89.2 96.2 99.6 102.2 102.0 99.1 94.3 8438
From other hub height 73.0 9.0 107.1 No Generic data 88.7 95.7 99.1 101.7 101.5 98.6 93.8 84.3
From other hub height 73.0 10.0 106.8 No Generic data 88.4 95.4 98.8 101.4 101.2 98.3 93.5 84.0
Interpolated 73.0 11.0 106.8 No Generic data 88.4 95.4 98.8 101.4 101.2 98.3 93.5 84.0
Interpolated 73.0 12.0 106.8 No Generic data 88.4 95.4 98.8 101.4 101.2 98.3 93.5 84.0

NSA: Wester Lealty-A
Predefined calculation standard: British
Imission height(a.g.l.): Use standard value from calculation model

Ambient noise:

40[m/s] 5.0[m/s] 6.0[m/s] 7.0[m/s] 8.0[m/s] 9.0[m/s] 10.0 [m/s] 11.0 [m/s] 12.0 [m/s]
0.0 dB(A) 0.0dB(A) 0.0dB(A) 0.0dB(A) 0.0dB(A) 0.0dB(A) 0.0dB(A) 0.0dB(A) 0.0dB(A)

Margin or Allowed additional exposure: 5.0 dB(A)
Sound level always accepted: 35.0 dB(A)
Distance demand:

NSA: Tighnacraig-B
Predefined calculation standard: British
Imission height(a.g.l.): Use standard value from calculation model

Ambient noise:

40[m/s] 5.0[m/s] 6.0[m/s] 7.0[m/s] 8.0[m/s] 9.0[m/s] 10.0 [m/s] 11.0 [m/s] 12.0 [m/s]
0.0 dB(A) 0.0 dB(A) 0.0 dB(A) 0.0 dB(A) 0.0 dB(A) 0.0dB(A) 0.0dB(A) 0.0dB(A) 0.0 dB(A)
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Margin or Allowed additional exposure: 5.0 dB(A)
Sound level always accepted: 35.0 dB(A)
Distance demand:

NSA: Caravan, Old Dance Hall-C
Predefined calculation standard: British
Imission height(a.g.l.): Use standard value from calculation model

Ambient noise:

40[m/s] 5.0[m/s] 6.0[m/s] 7.0[m/s] 8.0[m/s] 9.0[m/s] 10.0[m/s] 11.0 [m/s] 12.0 [m/s]
0.0 dB(A) 0.0dB(A) 0.0 dB(A) 0.0 dB(A) 0.0 dB(A) 0.0 dB(A) 0.0dB(A) 0.0 dB(A) 0.0 dB(A)

Margin or Allowed additional exposure: 5.0 dB(A)
Sound level always accepted: 35.0 dB(A)
Distance demand:

NSA: Eileanach Lodge-D
Predefined calculation standard: British
Imission height(a.g.l.): Use standard value from calculation model

Ambient noise:

40[m/s] 5.0[m/s] 6.0[m/s] 7.0[m/s] 8.0[m/s] 9.0[m/s] 10.0 [m/s] 11.0 [m/s] 12.0 [m/s]
0.0dB(A) 0.0dB(A) 0.0 dB(A) 0.0dB(A) 0.0 dB(A) 0.0dB(A) 0.0dB(A) 0.0dB(A) 0.0dB(A)

Margin or Allowed additional exposure: 5.0 dB(A)
Sound level always accepted: 35.0 dB(A)
Distance demand:

NSA: West End-E
Predefined calculation standard: British
Imission height(a.g.l.): Use standard value from calculation model

Ambient noise:

4.0[m/s] 5.0[m/s] 6.0[m/s] 7.0[m/s] 8.0[m/s] 9.0[m/s] 10.0[m/s] 11.0 [m/s] 12.0[m/s]
0.0 dB(A) 0.0dB(A) 0.0 dB(A) 0.0dB(A) 0.0dB(A) 0.0dB(A) 0.0dB(A) 0.0dB(A) 0.0 dB(A)

Margin or Allowed additional exposure: 5.0 dB(A)
Sound level always accepted: 35.0 dB(A)
Distance demand:

NSA: Culzie Lodge-F
Predefined calculation standard: British
Imission height(a.g.l.): Use standard value from calculation model

Ambient noise:

40[m/s] 5.0[m/s] 6.0[m/s] 7.0[m/s] 8.0[m/s] 9.0[m/s] 10.0 [m/s] 11.0 [m/s] 12.0 [m/s]
0.0dB(A) 0.0dB(A) 0.0dB(A) 0.0dB(A) 0.0dB(A) 0.0dB(A) 0.0dB(A) 0.0dB(A) 0.0dB(A)

Margin or Allowed additional exposure: 5.0 dB(A)
Sound level always accepted: 35.0 dB(A)
Distance demand:

NSA: Glaick Croft-G
Predefined calculation standard: British
Imission height(a.g.l.): Use standard value from calculation model

Ambient noise:

4.0[m/s] 5.0[m/s] 6.0[m/s] 7.0[m/s] 8.0[m/s] 9.0[m/s] 10.0[m/s] 11.0 [m/s] 12.0 [m/s]
0.0dB(A) 0.0 dB(A) 0.0dB(A) 0.0 dB(A) 0.0dB(A) 0.0dB(A) 0.0dB(A) 0.0dB(A) 0.0 dB(A)

Margin or Allowed additional exposure: 5.0 dB(A)
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Sound level always accepted: 35.0 dB(A)
Distance demand:

NSA: Easter Ballone-H
Predefined calculation standard: British
Imission height(a.g.l.): Use standard value from calculation model

Ambient noise:

40[m/s] 5.0[m/s] 6.0[m/s] 7.0[m/s] 8.0[m/s] 9.0[m/s] 10.0 [m/s] 11.0 [m/s] 12.0 [m/s]
0.0dB(A) 0.0dB(A) 0.0dB(A) 0.0dB(A) 0.0dB(A) 0.0dB(A) 0.0dB(A) 0.0dB(A) 0.0dB(A)

Margin or Allowed additional exposure: 5.0 dB(A)
Sound level always accepted: 35.0 dB(A)
Distance demand:

NSA: Boath Schoolhouse-I
Predefined calculation standard: British
Imission height(a.g.l.): Use standard value from calculation model

Ambient noise:

4.0[m/s] 5.0[m/s] 6.0[m/s] 7.0[m/s] 8.0[m/s] 9.0[m/s] 10.0[m/s] 11.0 [m/s] 12.0 [m/s]
0.0dB(A) 0.0 dB(A) 0.0dB(A) 0.0dB(A) 0.0dB(A) 0.0dB(A) 0.0dB(A) 0.0dB(A) 0.0 dB(A)

Margin or Allowed additional exposure: 5.0 dB(A)

Sound level always accepted: 35.0 dB(A)
Distance demand:

WindPRO is developed by EMD International A/S, Niels Jernesvej 10, DK-9220 Aalborg @, Tel. +45 96 35 44 44, Fax +45 96 35 44 46, e-mail: windpro@emd.dk
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DECIBEL - Map 10.0 m/s
Calculation: Ceislein OnlyNoise calculation model: ISO 9613-2 United Kingdom
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Map: 10k , Print scale 1:75,000, Map center British TM-OSGB36/Airy (GB/IE) East: 256,309 North: 871,200
A New WTG & Noise sensitive area
Noise calculation model: ISO 9613-2 United Kingdom. Wind speed: 10.0 m/s
Height above sea level from active line object
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