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1.1.1.1

1.1.1.2

1.1.2.1

1.1.2.2

1.1.23

This appendix of the Environmental Impact Assessment Report (EIAR) presents a comparison of the
background noise curves (polynomial lines of best fit) for Turbine Layout Option 1 (hub height of
175.8 m) compared to Option 2 (hub height of 198.4 m). The background noise curves are used to
determine operational wind turbine generator (WTG) site-specific noise limits. The information
contained within this appendix is relevant to the assessment of offshore airborne noise of the
proposed Spiorad na Mara Offshore Wind Farm (hereafter referred to as ‘the Offshore Project’).
This appendix accompanies Chapter 19: Offshore Airborne Noise, Volume 2a of the EIAR.

This appendix should be read in conjunction with the project description provided in Chapter 3:
Project Description, Volume 1a and the relevant parts of the following chapters and appendices:

e Chapter 19, Volume 2a;

e Appendix 19.1: Policy, Guidance and Legislative Context, Volume 2c;

¢ Appendix 19.2: Noise Modelling and Prediction, Volume 2c;

e Appendix 19.3: Baseline Noise Survey, Volume 2c;

e Appendix 19.4: Wind Shear Correction, Volume 2c;

e Appendix 19.5: Baseline Noise Conditions - All Wind Directions, Volume 2c;
e Appendix 19.7: Baseline Noise Conditions - Directional Split, Volume 2c;
e Appendix 19.8: Existing Wind Turbine Contribution Check, Volume 2c;

e Appendix 19.9: Modelled Receptor Noise Levels, Volume 2c;

e Appendix 19.10: Noise Limits, Volume 2c;

¢ Appendix 19.11: Cumulative Wind Turbine Noise Assessment, Volume 2c.

Spiorad na Mara Limited (hereafter referred to as ‘the Applicant’) is proposing to develop the
Project. The Project is an offshore wind farm (OWF) that will consist of up to 60 fixed-bottom
WTGs.

The Project will include both offshore and onshore infrastructure. This EIAR supports the
application for the offshore components of the Project as outlined in Chapter 1: Introduction,
Volume 1a. The offshore components of the Project (the Offshore Project) includes all
infrastructure and activities located seaward of Mean High Water Springs (MHWS) within the Array
Area and Offshore Cable Area of Search (OCAS) (Figure 1.2: Offshore Project Location, Volume
1b). Further detailed information is provided in Chapter 3, Volume 1a.

The Offshore Project is situated off the northwest coast of Isle of Lewis/Eilean Leodhais and the
Array Area is located approximately 5-13 km offshore and is approximately 161 km? in size. It will
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comprise WTGs, foundations, Offshore Cables, Offshore Substation Platform (OSP) (if required),
and Landfall. The Array Area combined with the OCAS is defined as the Offshore Project Boundary.
The water depths across the Turbine Area range from 37 m-67 m with the southwest corner of the
Array Area reaching 72 m. The proposed WTGs and fixed foundations will be located within a
Turbine Area of approximately 140 km?, within the Array Area.

1.2.1.1  This appendix describes the following:

e Comparison of background noise curves (polynomial lines of best fit) determined for Option 1
(hub height 175.8 m) and Option 2 (hub height 198.4 m);

e Comparisons are made for each measurement location and for quiet daytime and night-time
periods;

e A minimal difference has been identified between the background noise curves of Option 1
and Option 2;

e The similarity between noise curves is attributable to the marginal variation in wind shear
between 175.8 m and 198.4 m, as measured above sea level;

e Given the close similarity between the background noise curves for Option 1 and Option 2, the
following assessments adopt the Option 2 (higher hub height) background noise curves.
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2 ALL DATA ANALYSIS

2.1 MEASUREMENT LOCATION LT1

Plate 2-1: LT1 Quiet Daytime Background Curves: Option 1 (175.8 m hub) vs. Option 2 (198.4 m hub) for Baseline Noise Analysis Comparison

——LT1 Option 1: Quiet daytime background curve (y =-0.004760x3 + 0.202314x2 - 0.983484x + 37.236993)
===LT1 Option 2: Quiet daytime background curve (y = -0.004956x3 + 0.206768x2 - 1.010697x + 37.265412)
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Plate 2-2: LT1 Night-time Background Curves: Option 1 (175.8 m hub) vs. Option 2 (198.4 m hub) for Baseline Noise Analysis Comparison

——LT1 Option 1: Night-time background curve (y = -0.005153x3 + 0.216896x2 - 1.126305x + 37.575298)
---LT1 Option 2: Night-time background curve (y = -0.005279x3 + 0.219169x2 - 1.136625x + 37.588764)
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2.2 MEASUREMENT LOCATION LT2

Plate 2-3: LT2 Quiet Daytime Background Curves: Option 1 (175.8 m hub) vs. Option 2 (198.4 m hub) for Baseline Noise Analysis Comparison

——LT2 Option 1: Quiet daytime background curve (y =-0.003377x3 + 0.168034x2 - 0.513295x + 39.359644)
===LT2 Option 2: Quiet daytime background curve (y = -0.003747x3 + 0.178411x2 - 0.607906x + 39.632624)
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Plate 2-4: LT2 Night-time Background Curves: Option 1 (175.8 m hub) vs. Option 2 (198.4 m hub) for Baseline Noise Analysis Comparison

——LT2 Option 1: Night-time background curve (y = 0.000038x3 + 0.056213x2 + 0.596682x + 35.772227)
- --LT2 Option 2: Night-time background curve (y = -0.000096x3 + 0.058695x2 + 0.575953x + 35.871312)
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2.3 MEASUREMENT LOCATION LT3

Plate 2-5: LT3 Quiet Daytime Background Curves: Option 1 (175.8 m hub) vs. Option 2 (198.4 m hub) for Baseline Noise Analysis Comparison

——LT3 Option 1: Quiet daytime background curve (y = 0.000895x3 + 0.033564x2 + 0.269537x + 39.614950)
= ==LT3 Option 2: Quiet daytime background curve (y = -0.000160x3 + 0.061141x2 + 0.052337x + 40.134715)
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Plate 2-6: LT3 Night-time Background Curves: Option 1(175.8 m hub) vs. Option 2 (198.4 m hub) for Baseline Noise Analysis Comparison

——LT3 Option 1: Night-time background curve (y = -0.012120x3 + 0.400232x2 - 2.770186x + 46.961228)
---LT3 Option 2: Night-time background curve (y =-0.012227x3 + 0.401811x2 - 2.775189x + 46.989264)
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24 MEASUREMENT LOCATION LT4

Plate 2-7: LT4 Quiet Daytime Background Curves: Option 1 (175.8 m hub) vs. Option 2 (198.4 m hub) for Baseline Noise Analysis Comparison

——LT4 Option 1: Quiet daytime background curve (y =-0.001806x3 + 0.087716x2 - 0.086405x + 37.963875)
= ==LT4 Option 2: Quiet daytime background curve (y = -0.002224x3 + 0.098396x2 - 0.172888x + 38.192245)
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Plate 2-8: LT4 Night-time Background Curves: Option 1 (175.8 m hub) vs. Option 2 (198.4 m hub) for Baseline Noise Analysis Comparison

——LT4 Option 1: Night-time background curve (y = -0.005704x3 + 0.199513x2 - 1.150465x + 41.065665)
---LT4 Option 2: Night-time background curve (y = -0.005528x3 + 0.193203x2 - 1.096533x + 40.993911)
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2.5 MEASUREMENT LOCATION LT5
Plate 2-9: LT5 Quiet Daytime Background Curves: Option 1 (175.8 m hub) vs. Option 2 (198.4 m hub) for Baseline Noise Analysis Comparison

——LT5 Option 1: Quiet daytime background curve (y = 0.007790x3 - 0.174797x2 + 1.919173x + 35.098152)
= ==LT5 Option 2: Quiet daytime background curve (y = 0.006544x3 - 0.143398x2 + 1.677095x + 35.701684)
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Plate 2-10: LT5 Night-time Background Curves: Option 1 (175.8 m hub) vs. Option 2 (198.4 m hub) for Baseline Noise Analysis Comparison

——LT5 Option 1: Night-time background curve (y = -0.008005x3 + 0.291370x2 - 2.326221x + 47.163820)
---LT5 Option 2: Night-time background curve (y = -0.008230x3 + 0.295906x2 - 2.363822x + 47.353377)
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2.6 MEASUREMENT LOCATION LT6

Plate 2-11: LT6 Quiet Daytime Background Curves: Option 1 (175.8 m hub) vs. Option 2 (198.4 m hub) for Baseline Noise Analysis Comparison

——LT6 Option 1: Quiet daytime background curve (y = 0.002553x3 - 0.048731x2 + 1.094664x + 33.304222)
= ==LT6 Option 2: Quiet daytime background curve (y = 0.001914x3 - 0.034552x2 + 1.004184x + 33.491273)
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Plate 2-12: LT6 Night-time Background Curves: Option 1 (175.8 m hub) vs. Option 2 (198.4 m hub) for Baseline Noise Analysis Comparison

——LT6 Option 1: Night-time background curve (y = -0.013482x3 + 0.434531x2 - 3.394167x + 45.645991)
---LT6 Option 2: Night-time background curve (y = -0.013282x3 + 0.428420x2 - 3.354207x + 45.673540)
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3 GLOSSARY OF TERMS AND ABBREVIATIONS

3.1.1.1  Alist of key terms and acronyms used in this appendix are provided in Table 3-1 and Table 3-2.

Table 3-1 Acronyms and abbreviations

Term Definition

dB Decibel

dB(A) A-weighted decibel

EIAR Environmental Impact Assessment Report
m metres

m/s metres per second

MHWS Mean High Water Springs
OCAS Offshore Cable Area of Search
OSP Offshore Substation Platform
OWF Offshore Wind Farm

WTG Wind turbine generator

Table 3-2 Glossary

Term Meaning

A-weighting Frequency weighted sound level, weighted according to the A-scale, which takes into
account the increased sensitivity of the human ear at some frequencies.

Lago, A statistical noise index defined as the level that is exceeded for 90% of the time over
the measurement time period T. The ‘A’ denotes that the level is determined with ‘A-
weighting’ applied.

U1o Wind speed at standardised 10 m height
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