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Introduction

This Technical Appendix describes the baseline noise survey measurements and results used to derive
the operational and cumulative operational noise limits for the noise assessment of the Proposed
Development, which forms Chapter 10 of the EIA Report Volume 2 .

Baseline noise measurements were carried out at five locations in line with ETSU-R-97? and the Institute
of Acoustics (IOA) Good Practice Guide? (GPG). Measured noise levels have been correlated with hub
height wind speeds (standardised to 10 m) measured using a LIDAR situated within the Site.

Noise limits have been derived according to ETSU-R-97, as well as The Highland Council's (THC)
Onshore Wind Energy Supplementary Guidance?.

Policy and Guidance

Baseline noise measurements were carried out in accordance with the methodology prescribed by
ETSU-R-97 and the IOA GPG. These guidance documents are discussed below.

The Assessment and Rating of Noise from Wind Farms: ETSU  -R-97

ETSU-R-97 presents the recommendations of the Working Group on Noise from Wind Turbines, set up
in 1993 by the Department of Trade and Industry (DTI) as a result of difficulties experienced in applying
the noise guidelines at the time to wind farm noise assessments. The group comprised independent
experts on wind turbine noise, wind farm developers, DTI personnel and local authority Environmental
Health Officers. In September 1996 the Working Group published its findings by way of report
ETSU-R-97. This document describes a framework for the measurement of wind farm noise and specifies
noise limits, which were derived with reference to existing standards and guidance relating to noise
emission from various sources.

ETSU-R-97 recommends that, although noise limits should be set relative to existing background and
should reflect the variation of both turbine and background noise with wind speed; this can imply very
low noise limits in particularly quiet areas, in which case, “it is necessary to use a margin above
background in such low-noise environments. This would be unduly restrictive on developments which
are recognised as having wider global benefits. Such low limits are, in any event, not necessary in order
to offer a reasonable degree of protection to the wind farm neighbour”.

For daytime periods, the noise limit is 35-40 dB Lago or 5 dB(A) above the ‘quiet daytime hours’ prevailing
background noise, whichever is the greater. The actual value within the 35-40 dB(A) range depends on
the number of dwellings in the vicinity; the impact of the limit on the number of MWh generated; and the
duration and level of exposure. The quiet daytime periods are defined as evenings from 18:00-23:00
hours, plus Saturday 13:00-18:00, and Sunday 07:00-18:00.

For night-time periods (23:00-07:00 hours) the noise limit is 43 dB Lago or 5 dB(A) above the prevailing
night-time hours background noise, whichever is the greater. The 43 dB (A) lower limit is based on an
internal sleep disturbance criteria of 35 dB (A) with an allowance of 10 dB(A) for attenuation through an
open window and 2 dB(A) subtracted to account for the use of the Lago rather than the Laeq noise
measurement index.

At properties that are occupied by residents with a direct financial benefit from the wind farm, the daytime
and night-time lower limiting values are increased to 45 dB Lago.

It is stated that the Laoo,10min NOise descriptor should be adopted for both background and wind farm noise
levels and that, for the wind farm noise, this is likely to be between 1.5 and 2.5 dB less than the Laeq
measured over the same period. The Laeqtis the equivalent continuous ‘A’ weighted sound pressure
level occurring over the measurement period ‘t. It is often used as a description of the average ambient
noise level. Use of the Lago descriptor for wind farm noise allows reliable measurements to be made
without corruption from relatively loud, transitory noise events from other sources.

With regard to multiple wind farms in a given area, ETSU-R-97 specifies that the absolute noise limits
and margins above background should relate to the cumulative impact of all wind turbines in the area
contributing to the noise received at the properties in question. Existing wind farms should therefore be
included in cumulative predictions of noise levels for proposed wind turbines and not considered as part
of the prevailing background noise.

1 ETSU-R-97 (1996). The Assessment and Rating of Noise from Wind Farms. MM for the DTI
2 Institute of Acoustics (2013). A Good Practice Guide to the Application of ETSU-R-97 for the Assessment and Rating of Wind Turbine Noise. IOA
2 The Highland Council (2022). Onshore Wind Energy Supplementary Guidance. THC
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2.3 A Good Practice Guide to the Application of ETSU  -R-97 for the
Assessment and Rating of Wind Turbine  Noise

2.3.1 The GPG includes section on Context; Background Data Collection; Data Analysis and Noise Limit
Derivation; Noise Predictions; Cumulative Issues; Reporting; and Other Matters including Planning
Conditions, Amplitude Modulation, Post Completion Measurements and Supplementary Guidance
Notes. The Context section states that the guide “presents current good practice in the application of the
ETSU-R-97 assessment methodology for all wind turbine development above 50 kW, reflecting the
original principles within ETSU-R-97, and the results of research carried out and experience gained since
ETSU-R-97 was published”. It adds that “the noise limits in ETSU-R-97 have not been examined as
these are a matter for Government”.

3. Consulation with The Highland Council

311 THC were consulted regarding baseline noise monitoring locations and appropriate noise limits (see
Annex A). In April 2024, document 3737_L01_EXTO02 ( Annex A ), was sent to THC environmental health
department to suggest an initial proposed noise assessment methodology to obtain noise measurement
data at four locations, as set out in Table 3.1. It was proposed these measurement locations would
supplement the data using previously derived background noise levels from the Strath Oykel wind farm
application (see Table 3.2).

Table 3.1 — Initial Proposed Measurement Locations

Location ID | Description Easting, Northing
M1 Langwell Lodge or The Cottage, Langwell, IV27 4HE 241482, 895426
M2 Amat Cottage or Keepers Cottage, Oykel Bridge Road, V27 4BH 239068, 900004
M3 Lubachoinnich, Croik Manse Road, 1V24 3BS 241645, 901012
M4 Upper Doune, Doune, IV24 3DP 243459, 900707
Table 3.2 — Background noise level against wind speed at Inveroykel Lodge (L A90)
Measurement Time Standardised 10 m height wind speeds
Location Period 4 5 6 7 ) 9 10 11 12
Inveroykel Daytime | 28.0 28.6 29.4 30.4 31.8 334 35.3 375 40.1
Lodge Night-time | 28.2 28.4 28.9 29.7 30.9 325 34.6 37.0 39.9

3.1.2 THC’s environmental health officer responded confirming the use of the THC noise guidance and
associated noise limit derivation. The use of previous background noise monitoring to derive limits and
supplementing with additional locations was agreed.

3.13 Further consultation was held with the THC environmental health department regarding noise limits and
assessment methodology in April 2025 (see Annex A ). Alongside details of the cumulative developments
and receptors to include within the assessment, it was proposed that a higher noise limit was adopted
for the purposes of the cumulative noise assessment, on the basis that the Strath Oykel wind farm had
been consented with noise limits above the normal THC target noise limits of 35 dB. It was agreed that
a lower limiting value of 37 dB would be adopted for the purposes of the daytime cumulative assessment
only, with standard noise limits applicable at night and for financially involved properties.

4. Baseline Noise Measurements
Survey Planning

41.1 Following consultation with THC, subsequent discussions with the stakeholders identified the potential
merits of undertaking additional measurements at a fifth location. The final measurement locations
adopted for the survey are shown in Table 4.1.

Table 4.1 — Adopted Measurement Locations

Location ID Address Easting, Northing
M1 The Cottage, Langwell, Lairg, IV27 4HE 241582, 901064
M2 4 Oykel Terrace, Oykel Bridge Road, Rosehall, IV27 4BH 238909, 900391
M3 Lubachoinnich, Croik Manse Road, Ardgay, IV24 3 BS 241481, 895426
M4 Carn Mholloch, Strathoykel, Ardgay, 1IV24 3DP 245118, 900739
M5 Langwell Beag, Scree Road, Ardgay, 1V24 3DP 243459, 900708
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4.1.2

4.1.3

4.1.4

4.1.5

4.1.6

4.1.7

4.1.8

Baseline noise measurements were carried out to characterise the existing noise environment at noise-
sensitive receptor locations and to allow for appropriate noise limits to be derived for the Proposed
Development in line with the methodology submitted to THC.

As set out in the submitted methodology, it was considered unlikely that background noise
measurements would be significantly affected by existing wind turbine developments. This was
confirmed through the site visits and review of predicted operational noise levels from existing
developments. No correction has therefore been applied to measured noise levels to account for noise
from existing wind farm developments.

Noise Survey Methodology and Instrumentation

Rion NL-52 sound level meters corresponding to the Class 1 standard in BS EN 616724, were used for
the noise measurements. The calibration certificates for the sound level meters and the two Bruel and
Kjeer 4231 Class 1 sound level calibrators (serial numbers 2699280 and 3022368) used for the surveys
are given in Annex B .

The microphones were fitted with double skin windshields based on the recommended design in ETSU
and mounted on a tripod at a height of 1.2-1.5 m. Wind speeds and noise measurements were averaged
for successive 10-minute measurement intervals.

Wind speeds were measured at a number of heights between 38 and 239 m using a LiDAR within the
Site at a location designated as M6. To monitor rainfall over the duration of the noise measurements,
rain gauges were installed at two of the baseline measurement locations.

The noise survey covered the period from 24" September to 5" November 2024.
Noise Survey Measurement Locations

The measurement locations are shown at Figure 1, which also shows the location of the Proposed
Development turbines. The measurement positions and equipment used at each location are described
at Table 4.2, including at M6, where no sound measurement equipment was installed.

@ Proposed Development Turbines
o Receptor Locations

‘ Measurement Locations

Background Mapping from OS 1:50,000 Scale Colour Raster Tiles
© Crown copyright 2025 OS AC0000869406

Figure 1 Baseline Measurements and Receptor Locations

4 British Standards Institution (2013). Electroacoustics. Sound level meters — Specifications BS EN 61672-1:2013. BSI
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Table 4.2 — Baseline Measurement Details

Location Easting, Sound Level Meter Date of Previous Calibration Notes

ID Northing Serial Number (Valid for 24 Months)

M1 241582, 901064 01032422 10/01/2024

M2 238909, 900391 | 01032450 13/06/2024 A rain gauge was aiso installed
at this location

M3 241481, 895426 01032423 10/01/2024

M4 245118, 900739 | 00231708 05/02/2024 A rain gauge was aiso installed
at this location

M5 243459, 900708 01032452 02/07/2024

M6 240808, 898609 | n/a n/a A Triton SoDAR and rain gauge
were installed at this location

4.1.9 The sound level meters were calibrated before and after installation. The GPG states that a calibration

4.1.10

41.11

4.1.12

4.1.13

4.1.14

4.1.15

4.1.16

4.1.17

drift of no greater than 0.5 dB during the survey period is within an acceptable tolerance. No calibration
drift of more than 0.2 dB was present on either of the sound level meters during the survey which is within
the allowable tolerance.

A description of the noise environment at each measurement location is provided at Annex C .
Wind Profile Correction

The measured acoustic data has been correlated with the standardised 10 m height wind speed derived
from the data measured using the on-site LiDAR in order to determine the prevailing background noise
level during the night and quiet daytime periods.

The proposed turbine hub heights on-site 114 m, therefore the wind speeds measured at 110 m were
used to calculate the standardised 10 m height wind speeds, assuming a logarithmic wind shear profile
as described by the following formula:

10
In(3)
Vig = Vj n_hr
In(5-
()

where: his the hub height
V1o is the 10 m wind speed
Vh is the wind speed at hub height
Zo is the ground roughness length, standardised to 0.05 m

Annex D shows the wind speed and direction data measured throughout the night and quiet daytime
periods of the background noise measurements.

Data Filtering and Exclusions

The measured noise data was filtered into the relevant time periods for night-time and quiet daytime
hours, and any period where rainfall was measured at any of the rain gauges was excluded from the
derivation of the average baseline noise levels at all locations.

Data around the dawn periods, as well as periods of elevated noise levels following heavy rainfall were
also excluded, and other individual exclusions were made, where abnormally high sound levels were
observed.

Substantial banding in the data was observed at M4, whereby there are periods of low and high constant
sound levels which appear to be independent of wind speed. Investigation into this occurrence concluded
that the likely cause of this effect is extended periods of water noise from local watercourses, which was
not observed during installation, the interim maintenance visit, or at collection. Ordinarily, it would be
anticipated that elevated watercourse noise may occur close to watercourses for 24-48 hours following
heavy rainfall. However, in this case elevated noise levels were found to occur for up to 7 days, even
following relatively short periods of heavy rain.

While there are many small watercourses in the vicinity and many receptor locations could experience a
similar sound environment, noise data from M4 was notably higher than at other locations, and a reliable
relationship between wind speed and background noise levels was not able to be determined for this
location. The noise data at M4 was therefore considered not to be sufficiently representative of all
locations in the surrounding area. Tabulated data for M4 are therefore not presented. However, Annex E
shows the measured background noise data over the survey.
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Baseline Results

4.1.18 Annex E shows the measured background noise level over a range of wind speeds for each
measurement location during the quiet daytime hours and night-time periods, correlated with the
standardised 10 m height wind speed. Where applicable, a 3™ order polynomial regression line has been
plotted through the average measured noise data to derive the prevailing background noise levels.

4.1.19 The resulting derived prevailing background noise levels at each location are summarised in Table 4.3.

Table 4.3 — Calculated Background Noise Levels by Wind Speeds

Measurement | Time Standardised 10 m height wind speeds

Location Period 3 7 5 3 7 8 9 10 11 1
Daytime 25.6 26.6 27.9 29.6 315 33.6 35.9 38.3 40.9 435

M1 Night-time | 27 3 27.8 28.5 29.6 31.3 33.6 36.7 40.6 45.6 51.7

M2 Daytime 27.3 28.3 29.7 31.4 33.2 35.2 37.2 39.3 41.2 43.0
Night-time | 278 | 28.7 30.1 31.9 33.9 36.1 38.1 399 | 413 | 422

M3 Daytime 29.0 29.8 313 333 35.7 38.2 40.7 43.0 44.8 46.0

Night-time | 292 | 296 | 307 |324 |344 |367 |391 |414 |435 | 453
M4 Daytime

Night-ime No wind speed-dependent noise profile could be reliably derived.

M5 Daytime 24.7 25.2 26.0 27.0 28.1 29.4 30.8 32.3 33.9 35.5

Night-time | 245 25.5 26.5 27.8 29.1 30.7 32.4 34.2 36.2 38.2

5. Derivation of Noise Limits

5.1.1 The night and daytime noise limits are derived from the prevailing background noise levels in line with
ETSU-R-97, the IOA GPG, and THC's scoping response and subsequent consultation, which sets out
the following wind farm noise limits:

x For receptors that are not financially involved in the development (non-Fl), noise limits should be set
at 35 dB Laogo,10min for daytime hours and 38 dB Lago,10min for night-time hours, or the ETSU-derived
limits of background noise level plus 5 dB (whichever is greater);

x For the daytime cumulative noise assessment, for non-Fl receptors, noise limits should be set at
37 dB Lago,10min for daytime hours, or the ETSU-derived limits of background noise level plus 5 dB
(whichever is greater); and

x For receptors that are financially involved in the development (Fl), noise limits should be set at
45 dB Lago,10min for both daytime and night-time hours or ETSU-derived limits of background noise
level plus 5 dB (whichever is greater).

5.1.2 The resultant noise limits are shown below in Table 5.1. For the purposes of the noise assessment,
receptor locations can be separately categorised into being best represented by one of the measurement
locations detailed herein, or by the Strath Oykel wind farm measurement at Inveroykel Lodge, and by
being financially involved (FI) in the Proposed Development or not. The respective noise limits for each
scenario are shown.
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Table 5.1 — Derived Noise Limits for each Receptor Scenario, dBL  ag0

Measurement Time Standardised 10 m height wind speeds
Location Period 3 7 3 6 - 3 9 10 11 2
) ) Non-FI 38.0 38.0 38.0 38.0 38.0 38.6 41.7 45.6 50.6 56.7
M1 Night-time
FI 45.0 45.0 45.0 45.0 45.0 45.0 45.0 45.6 50.6 56.7
Non-FlI 35.0 35.0 35.0 35.0 36.5 38.6 40.9 43.3 45.9 48.5
M1 Daytime Cumulative 37.0 37.0 37.0 37.0 37.0 38.6 40.9 43.3 45.9 48.5
FI 45.0 45.0 45.0 45.0 45.0 45.0 45.0 45.0 45.9 48.5
Non-FI 38.0 38.0 38.0 38.0 38.9 41.1 43.1 44.9 46.3 47.2
M2 Night-time
FI 45.0 45.0 45.0 45.0 45.0 45.0 45.0 45.0 46.3 47.2
Non-FI 35.0 35.0 35.0 36.4 38.2 40.2 42.2 44.3 46.2 48.0
M2 Daytime Cumulative 37.0 37.0 37.0 37.0 38.2 40.2 42.2 44.3 46.2 48.0
FI 45.0 45.0 45.0 45.0 45.0 45.0 45.0 45.0 46.2 48.0
Non-FI 38.0 38.0 38.0 38.0 39.4 41.7 441 46.4 48.5 50.3
M3 Night-time
FI 45.0 45.0 45.0 45.0 45.0 45.0 45.0 46.4 48.5 50.3
Non-FlI 35.0 35.0 36.3 38.3 40.7 43.2 45.7 48.0 49.8 51.0
M3 Daytime Cumulative 37.0 37.0 37.0 38.3 40.7 43.2 45.7 48.0 49.8 51.0
FI 45.0 45.0 45.0 45.0 45.0 45.0 45.7 48.0 49.8 51.0
Non-FlI 38.0 38.0 38.0 38.0 38.0 38.0 38.0 39.2 41.2 43.2
M5 Night-time
FI 45.0 45.0 45.0 45.0 45.0 45.0 45.0 45.0 45.0 45.0
Non-FI 35.0 35.0 35.0 35.0 35.0 35.0 35.8 37.3 38.9 40.5
M5 Daytime Cumulative 37.0 37.0 37.0 37.0 37.0 37.0 37.0 37.3 38.9 40.5
FI 45.0 45.0 45.0 45.0 45.0 45.0 45.0 45.0 45.0 45.0
Inveroykel Lodge Non-FI 380 |380 [380 |380 |380 |[380 |380 |39.6 |420 |449
Night-time Fl 450 | 450 | 450 | 450 | 450 | 450 | 450 | 450 | 450 | 45.0
Non-FI 35.0 35.0 35.0 35.0 354 36.8 38.4 40.3 42.5 45.1
'[;‘;’)‘ftrﬁ’é‘e' Lodge  ["cymulative | 370 | 37.0 | 370 | 370 | 370 | 370 |384 |403 |425 | 451
FI 45.0 45.0 45.0 45.0 45.0 45.0 45.0 45.0 45.0 45.1
6. Conclusions
6.1.1 Baseline noise measurements were undertaken at five residential receptor locations in the vicinity of the
Site.
6.1.2 At one location, the data were not considered to be suitable for deriving background noise levels with
respect to wind speeds.
6.1.3 For the remaining four locations, and for background noise data obtained from the Strath Oykel 2022

survey, the results of the baseline noise measurements were used to derive appropriate noise limits in
line with ETSU-R-97, the IOA GPG, and THC's consultation responses and their Onshore Wind Energy
Supplementary Guidance.
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Annex A — EHO Correspondence
Email Exchange between Conor Tickner and Robin Fraser April 2024
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Annex B — Calibration Certificates




COILLE BEITH WIND FARM EIAR VOLUME 4
EIA REPORT TECHNICAL APPENDIX 10.3: BASELINE NOISE SURVEY




COILLE BEITH WIND FARM EIAR VOLUME 4
EIA REPORT TECHNICAL APPENDIX 10.3: BASELINE NOISE SURVEY




COILLE BEITH WIND FARM EIAR VOLUME 4
EIA REPORT TECHNICAL APPENDIX 10.3: BASELINE NOISE SURVEY




COILLE BEITH WIND FARM EIAR VOLUME 4
EIA REPORT TECHNICAL APPENDIX 10.3: BASELINE NOISE SURVEY




COILLE BEITH WIND FARM EIAR VOLUME 4
EIA REPORT TECHNICAL APPENDIX 10.3: BASELINE NOISE SURVEY




COILLE BEITH WIND FARM EIAR VOLUME 4
EIA REPORT TECHNICAL APPENDIX 10.3: BASELINE NOISE SURVEY


























































	Coille Beith Wind Farm
	Technical Appendix 10.3: Baseline Noise Survey



