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1. INTRODUCTION

1.1 This appendix provides details of the updated inputs and calculations for the Revised
Proposed Development. The underlying assessment methodology, including
propagation modelling, background noise analysis and derivation of noise limits, is
unchanged from that described in EIA Report Chapter 13 and Appendix 13.2 and is not
repeated here.

2. OPERATIONAL NOISE PREDICTIONS
Revised Proposed Development Details
Overview

2.1 The noise modelling for the Revised Proposed Development has been undertaken using
the updated turbine layout and turbine parameters as described in Chapter 2: The

Revised Proposed Development.

2.2 The Revised Proposed Development comprises a reduction in turbine numbers and
reductions in turbine tip heights compared to those assessed in EIA Report Chapter 13.
These changes have been incorporated into the noise model through updated turbine

coordinates and hub heights.
2.3 The noise modelling incorporates the following inputs:

3 Updated turbine layout and hub heights for the Revised Proposed Development;
. The same noise-sensitive receptor set as defined in EIA Report Chapter 13; and

. The same calculation methodology (ISO 9613-2:2024), ground conditions,
atmospheric conditions and propagation assumptions as previously adopted.

2.4 No changes have been made to:

. background noise data;

o noise limits;

o propagation methodology; or
. barrier assumptions.

2.5 The calculations have therefore been undertaken on a consistent basis with those

reported in EIA Report Chapter 13, allowing direct comparison of predicted noise levels.
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Turbine Coordinates and Dimensions

2.6 The turbine coordinates and hub heights adopted for the Revised Proposed

Development are presented in Table 1.

Table 1 — Revised Proposed Development Turbine Co-ordinates

Turbine ID Easting Northing Hub Height (m)
T1 261444 897263 112

T2 262051 897323 132

T3 262356 897142 132

T4 261155 897038 112

T5 261455 896833 81.9

T6 262067 896903 81.9

T7 Removed for Al

T7 (previously T8) 261752 ‘ 897080 81.9

Turbine Specification and Sound Power Levels

2.7 The turbine model adopted for the Revised Proposed Development remains consistent

with that assessed in EIA Report Chapter 13. Sound power levels have been derived on

the same basis as previously reported, including correction to standardised 10 m height

wind speeds and the application of appropriate uncertainty allowances.

2.8 No changes have been made to the assumed turbine sound power data, other than

those arising from updated hub heights where applicable.

2.9 The sound power level data used in the calculations are consistent with those presented

in Appendix 13.2 and are set out in Table 2 to Table 4.

Table 2 — Vestas 136-4.5 MW — 81.9 m Hub Turbine Octave Band Sound Power Level (dB

Lwa)
Standardised Octave band centre frequency (Hz)
10 m height wind Broadband
speed, ms™' 63 125 250 500 1000 | 2000 | 4000 | 8000
3 72.8 80.9 86.2 88.5 87.9 84.3 77.7 68.2 93.4
4 76.3 84.5 89.7 91.9 91.0 87.1 80.2 70.2 96.7
5 80.9 89.2 94.4 96.7 95.9 92.1 85.4 75.6 101.5
6 84.6 92.9 98.2 | 1004 | 99.6 95.8 89.1 79.2 105.3
7 85.2 93.5 98.7 | 101.0 | 100.3 | 96.5 89.8 80.0 105.9
8 85.0 93.2 98.4 | 100.9 | 1004 | 97.0 90.7 81.5 105.9
9 84.3 924 97.8 | 100.5 | 100.5 | 97.8 924 84.2 105.9
10 83.4 91.5 97.0 | 100.1 | 100.6 | 98.6 94.2 87.1 105.9
11 82.5 90.6 96.2 99.6 | 100.6 | 99.2 95.4 89.3 105.9
12 81.6 89.7 95.5 99.1 100.5 | 99.5 96.4 91.0 105.9
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2.10 Sound power levels for the Vestas V136 are taken from Vestas documents 0067
7055.V01 and DMS 0101 0973_01, recalculated for a 81.9 m hub height, plus a 2 dB

uncertainty factor.

Table 3 — Vestas 136-4.5 MW — 112 m Hub Turbine Octave Band Sound Power Level (dB
Lwa)

Standardised Octave band centre frequency (Hz)

10 m height wind Broadband
speed, ms™' 63 125 250 500 1000 | 2000 | 4000 | 8000

3 73.2 81.3 86.5 88.8 88.1 84.5 77.9 68.2 93.8
4 77.0 85.2 90.4 92.6 91.8 87.9 81.0 71.0 97.5
5 81.9 90.1 95.4 97.6 96.9 93.1 86.4 76.6 102.5
6 85.0 93.3 98.5 | 100.8 | 100.0 | 96.1 89.3 79.3 105.6
7 85.2 93.4 98.7 | 101.0 | 100.3 | 96.6 90.0 80.4 105.9
8 84.8 93.0 98.3 | 100.8 | 100.5 | 97.2 91.2 82.3 105.9
9 83.9 92.0 97.5 | 100.4 | 100.6 | 98.2 93.1 85.5 105.9
10 83.0 91.1 96.7 99.9 | 100.6 | 98.9 94.7 88.1 105.9
11 82.1 90.2 95.9 99.4 | 100.5 | 994 95.9 90.1 105.9
12 81.1 89.3 95.1 98.9 | 1004 | 99.7 96.8 91.7 105.9

2.11 Sound power levels for the Vestas V136 are taken from Vestas documents 0067
7055.V01 and DMS 0101 0973_01, recalculated for a 112 m hub height, plus a 2 dB

uncertainty factor.

Table 4 — Vestas 136-4.5 MW — 132 m Hub Turbine Octave Band Sound Power Level (dB
Lwa)

Standardised Octave band centre frequency (Hz)

10 m height wind Broadband
speed, ms™' 63 125 250 500 1000 | 2000 | 4000 | 8000

3 73.4 81.5 86.7 89.0 88.3 84.6 77.9 68.2 93.9
4 77.3 85.6 90.8 93.0 92.2 88.3 81.4 71.4 97.8
5 82.4 90.6 95.9 98.1 97.4 93.6 86.9 771 103.0
6 85.2 93.5 98.7 | 101.0 | 100.2 | 96.3 89.4 79.4 105.8
7 85.1 93.4 98.6 | 101.0 | 100.3 | 96.7 90.2 80.6 105.9
8 84.7 92.8 98.2 | 100.7 | 100.5 | 97.4 91.5 82.7 105.9
9 83.7 91.9 97.3 | 100.3 | 100.6 | 98.3 93.5 86.0 105.9
10 82.8 90.9 96.5 99.8 | 100.6 | 99.0 95.0 88.6 105.9
11 81.9 90.0 95.7 99.3 | 100.5 | 994 96.1 90.5 105.9
12 80.9 89.0 95.0 98.8 | 100.4 | 99.8 97.0 92.1 105.9

2.12 Sound power levels for the Vestas V136 are taken from Vestas documents 0067
7055.V01 and DMS 0101 0973_01, recalculated for a 132 m hub height, plus a 2 dB

uncertainty factor.
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Ground Profile and Barrier Corrections

2.13 The updated predictions result in two instances, between T6 and R4 and T7 (previous
T8) and R4 (see Figure 13.1 of the EIA Report), where the condition was met. However,
upon review, it was concluded that the effect of the ground profile was unlikely to notably
elevate noise levels. This was based on the absolute distance of over 1.5 km between
the turbines and receptor, and a lack of line-of-sight between the receiver point and much
of the valley (including the valley floor), suggesting that substantial ground absorption
effects were likely to have occurred, and that multiple reflections paths were unlikely to
contribute to noise levels at the receiver. No adjustment has therefore been applied in

this case. The ground profiles and barrier corrections are given in Table 5 and are

shown, for reference, in Figure 1 and Figure 2.

Table 5 — Ground Profile and Barrier Corrections for the Revised Proposed Development

Correction Factor by Noise-Sensitive Receptor, dB(A)
Turbine
R1 R2 R3 R4 R5 R6 R7 R8 R9 R10
T1 0 0 0 0 0 0 -2 0 -2 0
T2 0 0 0 0 0 0 -2 0 -2 0
T3 0 0 0 0 0 0 -2 0 -2 0
T4 0 0 0 0 0 0 0 0 -2 0
T5 0 0 0 0 0 0 0 -2 0
T6 0 0 0 0* 0 0 0 0 -2 0
T7
(previously 0 0 0 0* 0 0 -2% 0 -2 0
T8)
*Criteria met for +3 dB correction but manual review determined no correction is applicable
**Changed from previous predictions
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Figure 1 Ground Profile between T6 and R4 Reidbreac
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Absolute

Ground Profile between R4 - Reidbreac and T7 (Balblair)
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Figure 2 Ground Profile between T7 (previously T8) and R4 Reidbreac

Overview

Cumulative Developments

2.14 The cumulative operational noise assessment includes wind farm developments that are

operational, consented or in planning, consistent with the approach set out in EIA Report
Chapter 13.

2.15 The cumulative baseline has been updated to reflect the current planning status of

developments. In particular, Garvary Wind Farm is now treated as a consented

development and has been modelled using its latest consented layout.

2.16 All other cumulative developments remain as defined in EIA Report Chapter 13, with no

changes to turbine specifications, layouts or assumptions.

Cumulative Development Turbines

2.17 The wind farms included in the cumulative operational noise assessment, along with

their assumed turbine models, hub heights and number of turbines, are presented in
Table 6.
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Table 6 — Cumulative Development Turbines

Windfarm Status Turbine Make and Model a2 L] Numb_er il
(m) Turbines
. 81.9 3
Revised Proposed Application | Vestas V136 112 2
Development
132 2
Lairg Existing Nordex N80 60 3
Nordex N133 83.5 3
Lairg Il Consented 115.5 2
Nordex N149
1255 5
Garvary Consented | Vestas V150 105 24
- . ) ) 122.5 6
Acheilidh (formerly Lairg Ill) In Planning | Siemens Gamesa SG155 152.5 p

Sound Power Levels

2.18 The sound power levels adopted for each cumulative development are consistent with

those presented in Appendix 13.2 of the EIA Report and include an uncertainty

allowance in accordance with the IOA Good Practice Guide.

2.19 No changes have been made to the sound power level assumptions for cumulative

developments. Sound power level data are therefore not reproduced in this appendix.

Turbine Co-ordinates

2.20 Garvary Wind Farm has been modelled as a consented development based on the most

up to date available information.

2.21 The layout adopted in the noise modelling is based on the 25-turbine layout presented

in the Garvary Wind Farm Additional Information, with the removal of one turbine to

reflect the consented 24-turbine scheme. The turbine coordinates and hub heights

adopted for Garvary Wind Farm are presented in Table 7.

Table 7 — Garvary Wind Farm Turbine Co-ordinates

Turbine ID Easting Northing Hub Height (m)
Gt 261219 899865 105

G2 261721 899790 105

G3 260867 900170 105

G4 260076 901278 105

G5 262767 899831 105

G6 Removed in consented layout

G7 260063 901686 105

G8 260872 900570 105

G9 261503 900299 105
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Turbine ID Easting Northing Hub Height (m)
G10 262257 899881 105
G11 262180 899471 105
G12 261579 900730 105
G13 261208 901073 105
G14 260956 901407 105
G15 261382 902062 105
G16 261940 902011 105
G17 262294 901853 105
G18 261459 901714 105
G19 261964 901612 105
G20 261647 901284 105
G21 262163 901272 105
G22 262505 901465 105
G23 262304 900944 105
G24 262599 900587 105
G25 262521 900217 105

2.22 The turbine coordinates for other cumulative developments remain unchanged from
those presented in Appendix 13.2 of the EIA Report and are not reproduced here.
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3. CUMULATIVE PREDICTION RESULTS

3.1 Predicted noise levels for Garvary Wind Farm have been updated to reflect the
consented turbine layout and the modelling assumptions described above. These
predictions have been undertaken to inform the cumulative assessment and to identify
the controlling constraints on Garvary Wind Farm in the context of its consented noise

limits.
3.2 The updated Garvary-only predicted noise levels are presented in Table 8.

3.3 Predicted noise levels for all other cumulative developments remain unchanged from
those presented in Appendix 13.2 of the EIA Report and are therefore not reproduced in

this appendix.

Table 8 — Predicted Noise Levels for Garvary Windfarm

Standardised 10 m height wind speed (ms-1)

Turbine

3 4 5 6 7 8 9 10 11 12
R1 Craigton 176 | 21.3 | 256 | 285 | 291 | 299 | 30.0 | 29.8 | 29.7 | 295
R2 Coirshellach 15.1 18.8 | 231 | 26.0 | 265 | 274 | 274 | 273 | 271 | 26.9
R3 Ausdale 16.2 | 199 | 242 | 271 | 27.7 | 28,6 | 28.6 | 285 | 28.3 | 28.1
R4 Reidbreac 175 | 212 | 255 | 284 | 29.0 | 29.9 | 299 | 298 | 296 | 294
R5 Clasbhan 153 | 19.0 | 233 | 26.2 | 26.8 | 276 | 276 | 275 | 273 | 271
R6 Sleasdariadh 148 | 185 | 228 | 257 | 26.2 | 271 | 271 | 27.0 | 268 | 26.6
R7 1 Airdens 1.4 | 151 194 | 223 | 229 | 23.7 | 238 | 23.7 | 234 | 232
R8 Achue Cottage 11.6 | 153 | 19.6 | 225 | 231 | 239 | 240 | 239 | 236 | 234
R9 Loanboadich 10.7 | 144 | 187 | 215 | 221 | 23.0 | 231 | 229 | 227 | 224
R10 13 Airdens 11.0 | 146 | 190 | 21.8 | 224 | 233 | 233 | 232 | 23.0 | 22.7
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