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1 INTRODUCTION 

1.1 OVERVIEW 

1.1.1.1 Spiorad na Mara Limited, hereafter referred to as the ‘Applicant’, is proposing the development of 

the Spiorad na Mara Offshore Wind Farm (OWF), (the ‘Project’). The Project comprises both the 

onshore and offshore components required to generate and transmit renewable electricity from 

the OWF to the Scottish and Southern Electricity Networks (SSEN) Alternating Current (AC) 

Substation and High-Voltage Direct Current (HVDC) Converter Station (referred to as the SSEN 

Lewis Hub), which is to be built on the Isle of Lewis. 

1.1.1.2 The onshore components of the Project (the 'Onshore Project') are located on the Isle of Lewis 

/ Eilean Leòdhais in the Western Isles / Na h-Eileanan Siar, Scotland / Alba. The offshore 

components of the Project (the 'Offshore Project') are located off the northwest coast of the Isle of 

Lewis / Eilean Leòdhais in the Western Isles / Na h-Eileanan Siar, Scotland / Alba.  

1.1.1.3 The SSEN Lewis Hub itself is not part of this application and is to be built as part of the separate 

upgraded Western Isles HVDC Link between the Isle of Lewis and mainland Scotland. The boundary 

for the Whole Project and proposed location for the SSEN Lewis Hub is shown in Figure 1.1 

Project Location, Volume 3.  

1.1.1.4 This Appendix of the Environmental Impact Assessment Report (EIAR) presents the operational 

phase noise assessment of the proposed Spiorad na Mara Onshore Transmission Works (OTW) 

(hereafter referred to as the Onshore Project) with respect to airborne noise and vibration. This 

Appendix accompanies Chapter 15: Airborne Noise and Vibration, Volume 2 of the EIAR.   

1.1.1.5 This Appendix should be read in conjunction with the project description provided in Chapter 3: 

Project Description, Volume 2 and the relevant parts of the following chapter and appendices:  

• Chapter 15: Airborne Noise and Vibration, Volume 2; 

• Appendix A15.1: Legislation, Policies, Plans and Guidance, Volume 4; 

• Appendix A15.2: Baseline Noise Survey, Volume 4; 

• Appendix A15.3: Construction Noise Assessment, Volume 4; 

• Appendix A15.4: Construction Traffic Noise Assessment, Volume 4.  

1.1.1.6 The Onshore Project consists of the onshore components of the Project landward of Mean Low 

Water Spring (MLWS) and is referred to as the ‘Onshore Project’ throughout this EIAR (also referred 

to as the Onshore Transmission Works (OTW)). The Offshore Project, comprising of the offshore 

components of the Project seaward of Mean High Water Spring (MHWS) is referred to as the 

‘Offshore Project’ and is assessed within the Spiorad na Mara Offshore Wind Farm Environmental 

Impact Assessment Report (‘Offshore Project EIAR’). 
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1.1.1.7 A full description of the Project is provided in Chapter 3: Project Description, Volume 2. The 

boundary for the Onshore Project is shown in Figure 1.2 Onshore Project Location, Volume 3. 

1.2 PURPOSE OF THIS APPENDIX 

1.2.1.1 This Appendix describes the following: 

• Noise modelling undertaken to predict the noise levels generated by the Landfall Substation 

and Grid Substation during operation;  

• Noise model configurations, source data and assumptions; 

• Identification of assessment locations;  

• The background sound levels utilised for the noise assessment; 

• Detailed assessments of noise impact from each substation at each of the identified 

assessment locations;  

• Proposed mitigation to control operational noise. 

1.2.1.2 The Appendix is supported by the following figures:  

• Figure 15.1a: Baseline Noise Monitoring Locations – Landfall Substation, Volume 3; 

• Figure 15.1b: Baseline Noise Monitoring Locations – Grid Substation, Volume 3; 

• Figure 15.2a: Airborne Noise Sensitive Receptors - Landfall Substation, Volume 3; 

• Figure 15.2b: Airborne Noise Sensitive Receptors - Grid Substation, Volume 3; 

• Figure 15.3a: Predicted Operational Sound Levels – Landfall Substation, Volume 3; 

• Figure 15.3b: Predicted Operational Sound Levels – Grid Substation, Volume 3. 

1.2.1.3 The scope of this Appendix relates to human receptors only.  
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2 NOISE MODELLING 

2.1.1 MODEL CONFIGURATION AND SOURCE DATA 

2.1.1.1 Operational noise sources associated with the Landfall Substation and Grid Substation were 

modelled within DataKustik Cadna-A (Version 2025 MR1 (64 Bit)). The noise model configuration is 

detailed below with noise source data provided in Table 2-1. 

• Propagation was undertaken using the ISO 9613-2:2024 calculation methodology; 

• Orders of reflection: 3; 

• Buildings are reflective (with absorption coefficient of 0.1); 

• Heights of existing buildings assumed to be 7.5 m high; 

• Ground absorption: 0.5 (mixed ground cover); 

• Topographical data: Open-source DTM (Digital Terrain Model) data at 2 m spatial resolution; 

• Receptor height is assumed to be 4 m (equivalent to a first-floor window). 

Table 2-1  Data Included in Noise Model for Landfall Substation and Grid Substation Plant 

Item Sound Power Level (dB re: 10-12 W), at Octave Band Centre frequency, Hz 
dBA 

63 125 250 500 1,000 2,000 4,000 8,000 

Landfall Substation(1) 

GT1 (grid 

transformer) 

- 100 98 97 - - - - 95 

GT2 (grid 

transformer)  

- 100 98 97 - - - - 95 

SR1 (shunt reactor) - 98 96 95 - - - - 93 

SR2 (shunt reactor) - 98 96 95 - - - - 93 

138 kV GIS building 

(main) 

80 81 78 76 74 74 69 65 80(2) 

275 kV GIS building 

(main) 

80 81 78 76 74 74 69 65 80(2) 

Grid Substation(3) 

400kV SR1 (shunt 

reactor) 

- 98 96 95 - - - - 93 

400kV SR2 (shunt 

reactor) 

- 98 96 95 - - - - 93 

SGT1 400/275kV 

(super grid 

transformer)  

- 100 98 97 - - - - 95 

SGT2 400/275kV 

(super grid 

transformer)  

- 100 98 97 - - - - 95 
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Item Sound Power Level (dB re: 10-12 W), at Octave Band Centre frequency, Hz 
dBA 

63 125 250 500 1,000 2,000 4,000 8,000 

400kV GIS building 

(main) 

80 81 78 76 74 74 69 65 80(2) 

275kV GIS building 

(main) 

80 81 78 76 74 74 69 65 80(2) 

400kV HF1 

(harmonic filter) 

101 103 89 92 50 19 - - 91 

400kV HF2 

(harmonic filter) 

101 103 89 92 50 19 - - 91 

Statcom - 98 96 95 - - - - 93 

Statcom - 98 96 95 - - - - 93 

275kV Variable shunt 

reactor 1 

- 102 100 99 - - - - 97 

275kV Variable shunt 

reactor 2 

- 102 100 99 - - - - 97 

275kV HF1 

(harmonic filter) 

101 103 89 92 50 19 - - 91 

275kV HF2 

(harmonic filter) 

101 103 89 92 50 19 - - 91 

DRC-1 Statcom 

transformer 

100 104 94 83 79 73 65 - 91 

DRC-2 Statcom 

transformer 

100 104 94 83 79 73 65 - 91 

Notes 

(1) Landfall Substation boundary identified in Figure 15.2a, Volume 3 

(2) Assumed reverberant sound pressure level within GIS building 

(3) Grid Substation boundary identified in Figure 15.2b, Volume 3 

 

 

2.1.2 MODELLING ASSUMPTIONS 

Landfall Substation  

2.1.2.1 Each of the grid transformers and shunt reactors were modelled as parallelepipeds (5-sided boxes) 

located within the substation boundary identified in Figure 15.2a, Volume 3 and were assumed to 

radiate noise equally from all faces.  

2.1.2.2 Each of the GIS buildings were modelled on the assumption that the internal reverberant sound 

pressure level would not exceed 80 dB LAeq,T which is equivalent to the lower exposure action value 

stated within the Control of Noise at Work Regulations 2005 (CoNaWR). Noise breakout via the 

building facades, roof, doors and roller shutter doors were accounted for within the model. 
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2.1.2.3 The following Sound Reduction Indices (SRIs) were assumed for the noise emitting elements of 

each GIS building: 

Table 2-2  Assumed Sound Reductions Indices of Building Envelope: Landfall Substation 

Item Sound Reduction Index, R, dB, at Octave Band Centre frequency, Hz 
Rw 

63 125 250 500 1,000 2,000 4,000 8,000 

Walls: steel AWP 

(architectural wall 

panel) without liner 

sheet internally(1) 

15 16 19 23 26 22 39 39 24 

Roofs: profiled metal 

roof without liner 

sheet internally(2) 

12 17 20 23 23 23 41 41 24 

Doors: solid core, no 

seals  

13 19 22 26 24 23 20 20 25 

Roller shutter doors: 

single bank(3) 

17 18 21 19 17 20 21 23 19 

Notes 

(1) An example construction would be Kingspan AWP60 with no lining 

(2) An example construction would be Kingspan KS1000/RW30 with no lining 

(3) Roller doors assumed to be closed  

 

Grid Substation  

2.1.2.4 Each of the grid transformers, shunt reactors and statcom transformers were assumed to be 

located within acoustic enclosures which were modelled as parallelepipeds (5-sided boxes) located 

within the substation boundary identified in Figure 15.2b, Volume 3 and were assumed to radiate 

noise equally from all faces. The internal surfaces of the acoustic enclosure were assumed to be 

acoustically reflective. 

2.1.2.5 Each of the GIS buildings were modelled on the assumption that the internal reverberant sound 

pressure level would not exceed 80 dB LAeq,T which is equivalent to the lower exposure action value 

stated within the Control of Noise at Work Regulations 2005 (CoNaWR). Noise breakout via the 

building facades, roof, doors and roller shutter doors were accounted for within the model. 

2.1.2.6 Each of the harmonic filter (HF) buildings and statcom buildings were assumed to contain a single 

unit with the sound power levels stated in Table 2-1 and radiating sound freely into the building, 

which was assumed to be acoustically reflective internally. Noise breakout via the building facades, 

roof, doors and roller shutter doors (as applicable) were accounted for within the model. 

2.1.2.7 The following Sound Reduction Indices (SRIs) were assumed for the noise emitting elements of 

each of the GIS buildings, HF buildings, statcom buildings and acoustic enclosures: 
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Table 2-3  Assumed Sound Reductions Indices of Building Envelope and Acoustic Enclosures: Grid Substation 

Item Sound Reduction Index, R, dB, at Octave Band Centre frequency, Hz 
Rw 

63 125 250 500 1,000 2,000 4,000 8,000 

Walls: steel AWP 

(architectural wall 

panel), insulated 

with liner sheet 

internally (1) 

13 14 29 38 40 45 55 50 37 

Roofs: profiled metal 

roof, insulated with 

liner tray internally(2) 

13 18 35 50 55 59 60 60 43 

Doors: solid core, no 

seals  

13 19 22 26 24 23 20 20 25 

Roller shutter doors: 

single bank(3) 

17 18 21 19 17 20 21 23 19 

Notes 

(1) An example construction would be Kingspan KS1000RW40 with insulation and liner sheet 

(2) An example construction would be KS1000/RW30 with insulation and liner tray 

(3) Roller doors assumed to be closed  

 

2.1.3 ASSESSMENT LOCATIONS 

2.1.3.1 The locations of the sensitive receptors considered in the operational noise assessment are 

described in Table 2-4 and identified in Figure 15.2a, Volume 3 and Figure 15.2b, Volume 3. 

Table 2-4 Assessment Locations 

Receptor 
Distance to 

Substation Boundary 
Comments 

Co-ordinates (British 

Transverse Mercator) 

X (m) Y(m) 

Landfall Substation  

Barvas/Barabhas 

Cemetery 

590 m Closest noise sensitive 

receptor to the Landfall 

Substation 

135330 951809 

Morven/A' 

Mhorbhairne Gallery 

1.38 km Closest residential receptor 

to the Landfall Substation 
136309 951439 

Grid Substation  

Lochside Arena 

equine facility 

375 m Closest noise sensitive 

receptor to the Grid 

Substation 

139759 931955 

Macaulay Farm 625 m Closest residential receptor 

to the Grid Substation 
140111 932149 
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2.1.3.2 For the purposes of assessment, all receptors are considered to be High sensitivity with the 

exception of Lochside Arena which is Medium sensitivity. Further details on receptor sensitivity are 

provided in Section 15.9 of Chapter 15, Volume 2. 

2.1.4 BACKGROUND SOUND LEVELS 

2.1.4.1 The baseline noise survey has input into the operational noise assessment. The representative 

background sound levels for daytime and night-time periods at each substation location have been 

determined by reference to histograms of the measured LA90,15mins during the baseline noise survey, 

in line with guidance provided in BS 4142:2014+A1:2019. Note that periods where weather 

conditions were not suitable for the measurement of environmental noise (i.e. wind speeds >5 m/s 

and/or during periods of rain) were excluded from the dataset when determining the 

representative background sound level. 

Landfall Substation  

2.1.4.2 Measurement LT5 is representative of residential receptors close to the Landfall Substation. The 

representative background sound levels were: 

• Daytime: 38 dB LA90,15mins 

• Night-time: 38 dB LA90,15mins 

Grid Substation  

2.1.4.3 Measurement LT7 is representative of residential receptors close to the Grid Substation.  The 

representative background sound levels were: 

• Daytime: 38 dB LA90,15mins 

• Night-time: 36 dB LA90,15mins 

2.1.4.4 It is acknowledged that the night-time background sound level measured at location LT7 is higher 

than that reported within the Environmental Statement for the SSEN Lewis Hub at a similar location 

(BGN4), where a level of 25 dB LA90 was adopted. Whilst the SSEN noise survey data could not be 

scrutinised in detail, the following observations were made: 

• The LT7 measurement location adopted by WSP was 8m from the A859 and was consistent 

with the front façade of the nearest dwelling at Macaulay Farm to the substation site. 

• The BGN4 measurement location adopted by SSEN was 30m from the A859 and consistent 

with the rear façade of the nearest dwelling to the Lewis Hub substation site. 

• Wind data from the ERA5 Reanalysis dataset suggests that SSEN monitored during a period 

(23 April – 10 May 2023) where non-prevailing easterly winds were present and therefore 



 

Spiorad na Mara Onshore Transmission Works EIA Appendix A15.5: Operational Noise Assessment, Volume 4 Page 2-6 

May 2026 

may not be representative of the long-term wind condition. However, wind speeds were 

low. 

• By contrast, winds during the WSP survey (18 – 23 October 2024) were generally from the 

south-southwest and therefore more representative of the long-term condition. Wind 

speeds during this survey period were higher than those measured during the SSEN survey. 

2.1.4.5 It is considered that the above factors are likely to have led to the differences in the background 

sound levels measured by SSEN and WSP. The WSP results are considered to be representative of 

the background sound levels at the facades of the nearest properties to the Grid Substation.  

2.1.4.6 BS 4142 states that “where background sound levels and rating levels are low, absolute levels 

might be as, or more relevant than the margin by which the rating level exceeds the background. 

This is especially true at night”. The current version of BS 4142 does not define ‘low’, but the 

previous version (from 1997) stated that “background noise levels below about 30 dB and rating 

levels below about 35 dB are considered to be very low.”  The SSEN background sound levels at 

night would, therefore, be defined as ‘very low’ in this context. 

2.1.4.7 It is not uncommon for sites with very low background sound levels to adopt a lower cap on rating 

levels, to avoid unnecessarily onerous noise limits which are difficult to achieve and do not 

significantly enhance the protection from noise for residents.  

2.1.4.8 During the night, the primary concern is the potential disturbance of residents who could be 

sleeping with bedroom windows open. BS 4142 “is not intended to be applied to the assessment of 

indoor sound levels” (Subclause 1.3). BS 4142 states that other guidance, such as BS 8233:2014 

‘Guidance on sound insulation and noise reduction for buildings’ (BS 8233) might also be 

applicable. 

2.1.4.9 BS 8233 guidance recommends that sound levels should not normally exceed 30 dB LAeq,8h in 

bedrooms at night-time. BS 8233 also advises on sound insulation of building elements, and states 

that a partially open window provides approximately 15 dB reduction. Designing plant to meet a 

rating level lower than 35 dB LAr,Tr outside would be of minimal benefit to residents considering that 

internal sound levels would already be above 30 dB LAeq,8h inside bedrooms, due to the residual 

sound levels experienced at the property. 

2.1.4.10 It would, therefore, be reasonable to adopt a design criterion during the night of 35 dB LAr,Tr in 

situations where the background sound level is 35 dB LA90 or below. When the background sound 

level is above 35 dB LA90, a design criterion equivalent to the background sound level would be 

appropriate. Since the night-time background level measured by WSP at LT7 was 36 dB LA90, a 

design criterion of 36 dB LAr,Tr would apply. 

2.1.4.11 In recognition of the lower background sound levels measured during the SSEN survey, it is 

proposed that a cautionary approach is adopted and therefore a design criterion of 35 dB LAr,Tr is 

proposed.
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3 OPERATIONAL NOISE ASSESSMENT  

3.1 LANDFALL SUBSTATION  

3.1.1 BS 4142 NOISE ASSESSMENT 

3.1.1.1 The operational specific sound level contours are shown in Figure 15.3a: Predicted Operational 

Sound Levels – Landfall Substation, Volume 3. 

3.1.1.2 A summary of the daytime and night-time operational noise assessment is provided in Table 3-1. 

Detailed BS 4142 assessments are provided in Table 3-2 to Table 3-4. 

Table 3-1 Operational Noise Assessment – Landfall Substation  

Assessment 

location 

Specific 

sound 

level, dB 

LAeq,T 

Acoustic 

feature 

correction, 

dB 

Rating 

level, 

dB LAr,Tr 

Daytime 

background 

sound level, 

dB LA90 

Excess of 

daytime 

background 

sound level, 

dB 

Night-time 

background 

sound level, 

dB LA90 

Night-

time 

design 

criterion, 

dB LAr,Tr 

Excess of 

night-time 

design 

criterion, dB 

Barvas/Bar

abhas 

Cemetery 

30 +4(1) 34 38 -4 N/A(2) N/A(2) N/A(2) 

Morven/A' 

Mhorbhair

ne Gallery 

28 +2(3) 30 38 -8 38 38(4) -8 

Notes 

(1) Due to the nature of substation sound, an audible tone is likely around 100 Hz. As a result of the relatively large 

distance between the substation and the receptor and considering that the residual sound is likely to mask sound from 

the substation, a correction of +4 dB for a ‘clearly perceptible’ tone at the receptor is considered reasonable on a 

precautionary basis and has therefore been adopted in accordance with BS 4142:2014+A1:2019. 

(2) It is considered unlikely that the cemetery would be visited at night and therefore a night-time assessment has been 

excluded. 

(3) Due to the nature of substation sound, an audible tone is likely around 100 Hz. However, as a result of the large 

distance between the substation and the nearest receptor and considering that the residual sound is likely to mask 

sound from the substation, a correction of +2 dB has been adopted to account for a ‘just perceptible’ tone at the 

receptor, in accordance with BS 4142:2014+A1:2019. 

(4) Night-time design criterion of LAr,Tr equal to background sound level adopted, as described in Section 2.1.4. 
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Table 3-2 BS 4142 Assessment: Barvas/Barabhas Cemetery - Daytime 

Result Relevant Clauses of 

BS 4142:2014 + 

A1:2019 

Commentary 

Predicted Specific 

Sound Level 

LAeq,T = 30 dB 7.3.6 Predicted by CadnaA model using ISO 

9613-2:2024 calculation. 

Background Sound 

Level 

38 8.1.2 Representative dB LA90,15min sound level at 

measurement location LT5 

Assessment made during the daytime, 

so the reference interval is 1 hour 

7.2 N/A 

Acoustic features 

correction 

+4 dB 9.2 A correction of +4 dB has, on a 

precautionary basis, been included to 

account for a ‘clearly perceptible’ tone at 

the receptor 

Rating Level (30 + 4) = 34 

dB 

N/A N/A 

Excess of Rating 

Level over 

Background Sound 

Level 

(34 - 38) = -4 

dB 

N/A N/A 

Assessment of impact: very low impact 

likely, depending on the context 

11 N/A 

Context N/A 11 

8.2 

The assessment relates to a new noise 

source in an area where the existing 

acoustic environment is rural in nature 

and influenced by sound associated with 

its coastal location. The residual noise 

level is relatively high which would 

provide a degree of masking of the 

noise. The absolute level of noise from 

the substation is low. The sensitivity to 

noise at this receptor is considered low. 

Uncertainty of the 

assessment 

N/A 10 The background sound level 

measurements were made using a Class 

1 sound level meter with current 

calibration certification, thus reducing 

uncertainty in the measurement 

equipment. The representative 

background sound value was determined 

from a large dataset (approx. 6 weeks of 

data in total), thereby reducing 

uncertainty relating to the background d 

sound level adopted for the assessment. 

Calculations within the noise model were 
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Result Relevant Clauses of 

BS 4142:2014 + 

A1:2019 

Commentary 

made using a recognised standard for 

industrial noise propagation (ISO 9613-

2:2024) which also reduces calculation 

uncertainty.  

Magnitude of impact Slight 

Sensitivity of 

receptor 

High 

Significance of effect Negligible 

 

Table 3-3 BS 4142 Assessment: Morven/A' Mhorbhairne Gallery - Daytime 

Result Relevant Clauses of 

BS 4142:2014 + 

A1:2019 

Commentary 

Predicted Specific 

Sound Level 

LAeq,T = 28 dB 7.3.6 Predicted by CadnaA model using ISO 

9613-2:2024 calculation. 

Background Sound 

Level 

38 8.1.2 Representative dB LA90,15min sound level at 

measurement location LT5 

Assessment made during the daytime, 

so the reference interval is 1 hour 

7.2  

Acoustic features 

correction 

+2 dB 9.2 A correction of +2 dB has been included 

to account for a ‘just perceptible’ tone at 

the receptor 

Rating Level (28 + 2) = 30 

dB 

N/A N/A 

Excess of Rating 

Level over 

Background Sound 

Level 

(30 - 38) = -8 

dB 

N/A N/A 

Assessment of impact: very low impact 

likely, depending on the context 

11 N/A 

Context N/A 11 

8.2 

The assessment relates to a new noise 

source in an area where the existing 

acoustic environment is rural in nature 

and influenced by sound associated with 

its coastal location. The residual noise 

level is relatively high which would 

provide a degree of masking of the 

noise. The absolute level of noise from 

the substation is low. The sensitivity to 

noise at this receptor is considered high. 
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Result Relevant Clauses of 

BS 4142:2014 + 

A1:2019 

Commentary 

Uncertainty of the 

assessment 

N/A 10 The background sound level 

measurements were made using a Class 

1 sound level meter with current 

calibration certification, thus reducing 

uncertainty in the measurement 

equipment. The representative 

background sound value was determined 

from a large dataset (approx. 6 weeks of 

data in total), thereby reducing 

uncertainty relating to the background d 

sound level adopted for the assessment. 

Calculations within the noise model were 

made using a recognised standard for 

industrial noise propagation (ISO 9613-

2:2024) which also reduces calculation 

uncertainty.  

Magnitude of impact Slight 

Sensitivity of 

receptor 

High 

Significance of effect Negligible 

 

Table 3-4 BS 4142 Assessment: Morven/A' Mhorbhairne Gallery – Night-Time 

Result Relevant Clauses of 

BS 4142:2014 + 

A1:2019 

Commentary 

Predicted Specific 

Sound Level 

LAeq,T = 28 dB 7.3.6 Predicted by CadnaA model using ISO 

9613-2:2024 calculation. 

Background Sound 

Level 

38 8.1.2 Representative dB LA90,15min sound level at 

measurement location LT5 

Assessment made during the night-

time, so the reference interval is 15 

minutes 

7.2 N/A 

Acoustic features 

correction 

+2 dB 9.2 A correction of +2 dB has been included 

to account for a ‘just perceptible’ tone at 

the receptor 

Rating Level (28 + 2) = 30 

dB 

N/A N/A 

Excess of Rating 

Level over 

(30 - 38) = -8 

dB 

N/A N/A 
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Result Relevant Clauses of 

BS 4142:2014 + 

A1:2019 

Commentary 

Background Sound 

Level 

Assessment of impact: very low impact 

likely, depending on the context 

11 N/A 

Context N/A 11 

8.2 

The assessment relates to a new noise 

source in an area where the existing 

acoustic environment is rural in nature 

and influenced by sound associated with 

its coastal location. The residual noise 

level is relatively high which would 

provide a degree of masking of the 

noise. The absolute level of noise from 

the substation is low. The sensitivity to 

noise at this receptor is considered high. 

Uncertainty of the 

assessment 

N/A 10 The background sound level 

measurements were made using a Class 

1 sound level meter with current 

calibration certification, thus reducing 

uncertainty in the measurement 

equipment. The representative 

background sound value was determined 

from a large dataset (approx. 6 weeks of 

data in total), thereby reducing 

uncertainty relating to the background d 

sound level adopted for the assessment. 

Calculations within the noise model were 

made using a recognised standard for 

industrial noise propagation (ISO 9613-

2:2024) which also reduces calculation 

uncertainty.  

Magnitude of impact Slight 

Sensitivity of 

receptor 

High 

Significance of effect Negligible 

 

3.1.2 DETERMINATION OF SIGNIFICANCE 

3.1.2.1 At Barvas/Barabhas Cemetery, the magnitude of impact during the day was Slight and the receptor 

sensitivity was high resulting in a Negligible effect which is Not Significant. 
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3.1.2.2 At Morven/A' Mhorbhairne Gallery, the magnitude of impact during the day was Slight and the 

receptor sensitivity was high resulting in a Negligible effect which is Not Significant. During the 

night, the magnitude of impact was Slight resulting in a Negligible effect which is Not 

Significant. 

3.2 MITIGATION 

3.2.1.1 Other than achieving the minimum SRIs for the components of the GIS building envelopes stated in 

Section 2, no additional mitigation is considered necessary. 

3.3 GRID SUBSTATION  

3.3.1 BS 4142 NOISE ASSESSMENT 

3.3.1.1 The operational specific sound level contours are shown in Figure 15.3b: Predicted Operational 

Sound Levels – Grid Substation, Volume 3. 

3.3.1.2 A summary of the daytime and night-time operational noise assessment is provided in Table 3-5. 

Detailed BS 4142 assessments are provided in Table 3-6 to Table 3-8. 

Table 3-5 Operational Noise Assessment, Grid  

Assessment 

location 

Specific 

sound 

level, dB 

LAeq,T 

Acoustic 

feature 

correction, 

dB 

Rating 

level, 

dB 

LAr,Tr 

Daytime 

background 

sound level, 

dB LA90 

Excess of 

daytime 

background 

sound level, 

dB 

Night-time 

background 

sound level, 

dB LA90 

Night-

time 

design 

criterion, 

dB LAr,Tr 

Excess of 

night-

time 

design 

criterion, 

dB 

Lochside 

Arena 

equine 

facility 

27 +4(1) 31 38 -7 N/A(2) N/A(2) N/A(2) 

Macaulay 

Farm  

22 +4(1) 26 38 -12 36(3) 35(4) -9 

Notes 

(1) Due to the nature of substation sound, an audible tone is likely around 100 Hz. However, since all the key items of plant 

will be located either within a building or an acoustic enclosure, the tonal component of the sound will likely be reduced 

compared with the unmitigated sound. Nevertheless, a correction of +4 dB for a ‘clearly perceptible’ tone at the 

receptor, is considered reasonable on a precautionary basis and has therefore been adopted in accordance with BS 

4142:2014+A1:2019. 

(2) It is considered unlikely that the equine facility would be visited at night and therefore a night-time assessment has 

been excluded. 

(3) The night-time background sound level measured by WSP at location LT7 has been adopted.  

(4) Design criterion of 35 dB LAr,Tr adopted, as described in Section 2.1.4. 
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Table 3-6 BS 4142 Assessment: Lochside Arena Equine Facility - Daytime 

Result Relevant Clauses of 

BS 4142:2014 + 

A1:2019 

Commentary 

Predicted Specific 

Sound Level 

LAeq,T = 27 dB 7.3.6 Predicted by CadnaA model using ISO 

9613-2:2024 calculation. 

Background Sound 

Level 

38 8.1.2 Representative dB LA90,15min sound level at 

measurement location LT7. 

Assessment made during the daytime, 

so the reference interval is 1 hour 

7.2 N/A 

Acoustic features 

correction 

+4 dB 9.2 A correction of +4 dB has been included 

to account for a ‘clearly perceptible’ tone 

at the receptor 

Rating Level (27 + 4) = 31 

dB 

N/A N/A 

Excess of Rating 

Level over 

Background Sound 

Level 

(31 - 38) = -7 

dB 

N/A N/A 

Assessment of impact: very low impact 

likely, depending on the context 

11 N/A 

Context N/A 11 

8.2 

The assessment relates to a new noise 

source in an area where the existing 

acoustic environment is rural in nature 

and influenced by sound associated with 

its coastal location. The residual noise 

level is relatively high which would 

provide a degree of masking of the 

noise. The absolute level of noise from 

the substation is low. The sensitivity to 

noise at this receptor is considered high. 

Uncertainty of the 

assessment 

N/A 10 The background sound level 

measurements were made using a Class 

1 sound level meter with current 

calibration certification, thus reducing 

uncertainty in the measurement 

equipment. The representative 

background sound value was determined 

from a dataset of approx. 5 days, thereby 

reducing uncertainty relating to the 

background sound level adopted for the 

assessment. Calculations within the noise 

model were made using a recognised 

standard for industrial noise propagation 
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Result Relevant Clauses of 

BS 4142:2014 + 

A1:2019 

Commentary 

(ISO 9613-2:2024) which also reduces 

calculation uncertainty.  

Magnitude of impact Slight 

Sensitivity of 

receptor 

Medium 

Significance of effect Negligible 

 

Table 3-7 BS 4142 Assessment: Macaulay Farm - Daytime 

Result Relevant Clauses of 

BS 4142:2014 + 

A1:2019 

Commentary 

Predicted Specific 

Sound Level 

LAeq,T = 22 dB 7.3.6 Predicted by CadnaA model using ISO 

9613-2:2024 calculation. 

Background Sound 

Level 

38 8.1.2 Representative dB LA90,15min sound level at 

measurement location LT7. 

Assessment made during the daytime, 

so the reference interval is 1 hour 

7.2  

Acoustic features 

correction 

+4 dB 9.2 A correction of +4 dB has been included 

to account for a ‘clearly perceptible’ tone 

at the receptor 

Rating Level (22 + 4) = 26 

dB 

N/A N/A 

Excess of Rating 

Level over 

Background Sound 

Level 

(26 - 38) = -12 

dB 

N/A N/A 

Assessment of impact: very low impact 

likely, depending on the context 

11 N/A 

Context N/A 11 

8.2 

The assessment relates to a new noise 

source in an area where the existing 

acoustic environment is rural in nature 

and influenced by sound associated with 

its coastal location. The residual noise 

level is relatively high which would 

provide a degree of masking of the 

noise. The absolute level of noise from 

the substation is low. The sensitivity to 

noise at this receptor is considered high. 

Uncertainty of the 

assessment 

N/A 10 The background sound level 

measurements were made using a Class 
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Result Relevant Clauses of 

BS 4142:2014 + 

A1:2019 

Commentary 

1 sound level meter with current 

calibration certification, thus reducing 

uncertainty in the measurement 

equipment. The representative 

background sound value was determined 

from a dataset of approx. 5 days, thereby 

reducing uncertainty relating to the 

background sound level adopted for the 

assessment. Calculations within the noise 

model were made using a recognised 

standard for industrial noise propagation 

(ISO 9613-2:2024) which also reduces 

calculation uncertainty.  

Magnitude of impact Slight 

Sensitivity of 

receptor 

High 

Significance of effect Negligible 

 

Table 3-8 BS 4142 Assessment: Macaulay Farm– Night-Time 

Result Relevant Clauses of 

BS 4142:2014 + 

A1:2019 

Commentary 

Predicted Specific 

Sound Level 

LAeq,T = 22 dB 7.3.6 Predicted by CadnaA model using ISO 

9613-2:2024 calculation. 

Background Sound 

Level 

36 (design 

criterion of 35 

dB LAr,Tr 

adopted) 

8.1.2 Representative 36 dB LA90,15min sound 

level at measurement location LT7 but 

design criterion of 35 dB LAr,Tr adopted as 

a precaution, as described in Section 

2.1.4. 

Assessment made during the night-

time, so the reference interval is 15 

minutes 

7.2 N/A 

Acoustic features 

correction 

+4 dB 9.2 A correction of +4 dB has been included 

to account for a ‘clearly perceptible’ tone 

at the receptor 

Rating Level (22 + 4) = 26 

dB 

N/A N/A 

Excess of Rating 

Level over Night-

(26 - 35) = -9 

dB 

N/A N/A 
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Result Relevant Clauses of 

BS 4142:2014 + 

A1:2019 

Commentary 

time Design 

Criterion 

Assessment of impact: potentially 

adverse, depending on the context 

11 N/A 

Context N/A 11 

8.2 

The assessment relates to a new noise 

source in an area where the existing 

acoustic environment is rural in nature 

and influenced by sound associated with 

its coastal location. The residual noise 

level is relatively high which would 

provide a degree of masking of the 

noise. The absolute level of noise from 

the substation is low. The sensitivity to 

noise at this receptor is considered high. 

Uncertainty of the 

assessment 

N/A 10 The background sound level 

measurements were made using a Class 

1 sound level meter with current 

calibration certification, thus reducing 

uncertainty in the measurement 

equipment. The representative 

background sound value was determined 

from a dataset of approx. 5 days, thereby 

reducing uncertainty relating to the 

background sound level adopted for the 

assessment. Calculations within the noise 

model were made using a recognised 

standard for industrial noise propagation 

(ISO 9613-2:2024) which also reduces 

calculation uncertainty.  

Magnitude of impact Slight 

Sensitivity of 

receptor 

High 

Significance of effect Negligible 

 

3.3.2 DETERMINATION OF SIGNIFICANCE 

3.3.2.1 At Lochside Arena equine facility, the magnitude of impact during the day was Slight and the 

receptor sensitivity was high resulting in a Negligible effect which is Not Significant. 
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3.3.2.2 At Macaulay Farm, the magnitude of impact during the day was Slight and the receptor sensitivity 

was high resulting in a Negligible effect which is Not Significant. During the night, the magnitude 

of impact was Slight resulting in a Negligible effect which is Not Significant. 

3.3.3 GRID SUBSTATION IN COMBINATION WITH SSEN LEWIS HUB 

3.3.3.1 Noise from the proposed SSEN Lewis Hub has the potential to result in an in-combination impact 

at Lochs Road receptors. To determine the potential impact, the predicted specific sound levels 

from the SSEN Lewis Hub were obtained from the Environmental Statement Noise Chapter for this 

development and combined with those from the Grid Substation to enable an in-combination 

assessment to be undertaken. 

3.3.3.2 A summary of the daytime and night-time in-combination operational noise assessment is 

provided in Table 3-9. 

Table 3-9 In-combination Operational Noise Assessment - Grid Substation and SSEN Lewis Hub 

Assessment 

location 

Specific 

sound level 

from Grid 

Substation, 

dB LAeq,T 

Specific 

sound 

level 

from 

SSEN 

Lewis 

Hub, dB 

LAeq,T 

Combined 

specific 

sound 

level, dB 

LAeq,T
(1) 

Acoustic 

feature 

correction

, dB 

Rating 

level, 

dB LAr,Tr 

Daytime 

background 

sound level, 

dB LA90 

Excess 

of 

daytime 

back-

ground 

sound 

level, 

dB 

Night-

time 

back-

ground 

sound 

level, 

dB LA90 

Night-

time 

design 

criterion, 

dB LAr,Tr 

Excess of 

night-

time 

design 

criterion, 

dB 

Lochside 

Arena 

equine 

facility 

27 22 28 +4(2) 32 38 -6 N/A(3) N/A(3) N/A(3) 

Macaula

y Farm  

22 25 27 +4(2) 31 38 -7 36(4) 35(5) -4 

Notes 

(1) Specific sound levels combined logarithmically. 

(2) Due to the nature of substation sound, an audible tone is likely around 100 Hz. However, since all the key items of plant will 

be located either within a building or an acoustic enclosure, the tonal component of the sound will likely be reduced 

compared with the unmitigated sound. Nevertheless, a correction of +4 dB for a ‘clearly perceptible’ tone at the receptor, is 

considered reasonable on a precautionary basis and has therefore been adopted in accordance with BS 

4142:2014+A1:2019. 

(3) It is considered unlikely that the equine facility would be visited at night and therefore a night-time assessment has been 

excluded. 

(4) The night-time background sound level measured by WSP at location LT7 has been adopted.  

(5) Design criterion of 35 dB LAr,Tr adopted, as described in Section 2.1.4. 

3.3.4 DETERMINATION OF SIGNIFICANCE 

3.3.4.1 At Lochside Arena equine facility, the in-combination magnitude of impact during the day was 

negligible and the receptor sensitivity was high resulting in a Negligible effect which is Not 

Significant. 
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3.3.4.2 At Macaulay Farm, the magnitude of impact during the day was Slight and the receptor sensitivity 

was high resulting in a Negligible effect which is Not Significant. During the night, the magnitude 

of impact was Slight resulting in a Negligible effect which is Not Significant. 

3.4 MITIGATION 

3.4.1.1 Other than achieving the minimum SRIs for the components of the GIS building, harmonic filter 

building and statcom envelopes, in addition to the acoustic enclosures to the grid transformers, 

shunt reactors and statcom transformers stated in Section 2, no additional mitigation is considered 

necessary. 
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4 GLOSSARY OF TERMS AND ABBREVIATIONS 

4.1.1.1 A list of key terms and acronyms used in this appendix are provided in Table 4-1 and Table 4-2. 

Table 4-1 Acronyms and Abbreviations 

Term Definition 

AWP Architectural Wall Panel 

BS British Standard 

BSI British Standard Institute 

BS 4142 British Standard 4142:2014+A1:2019 Methods for rating and assessing 

industrial and commercial sound 

CoNaWR  Control of Noise at Work Regulations 2005  

DTM Digital Terrain Model 

EIAR Environmental Impact Assessment Report  

GIS Gas Insulated Switchgear 

HF Harmonic Filter 

ISO International Standard Organization 

ISO 9613-2:2024 International Standard Organization 9613-2:2024 Acoustics — 

Attenuation of sound during propagation outdoors Part 2: Engineering 

method for the prediction of sound pressure levels outdoors 

SGT Super Grid Transformer 

SR Shunt Reactor 

SRI Sound Reduction Index 

Statcom Static Synchronous Compensator 

Table 4-2 Glossary 

Term Meaning 

Acoustic feature correction A penalty applied to a specific sound at the receptor to account for 

certain acoustic features that make the sound stand out from the 

prevailing acoustic environment. This is relevant to a BS 4142 assessment. 

Acoustic environment Sound from all sources as modified by the environment. 

Ambient sound Totally encompassing sound in a given situation at a given time, usually 

composed of sound from many sources near and far. 

Ambient sound level The LAeq,T, of the totally encompassing sound in a given situation at a 

given time, usually from many sources near and far, at the assessment 

location over a given time interval, T. 

Background sound level The underlying level of sound over a period, T, and is represented by 

LA90,T, the level exceeded for 90% of the measurement interval T. 

dB Decibel. A unit used to measure the intensity of a sound or the power 

level of an electrical signal by comparing it with a given level on a 

logarithmic scale. 

dB(A) A-weighted decibel 
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Term Meaning 

Frequency in Octave Bands A range of frequencies where the upper frequency limit is twice that of 

the lower frequency limit. For example, the 1000 Hertz octave band 

contains acoustic energy at all frequencies from 707 to 1414 Hertz. 

Frequency in One Third 

Octave Bands 

Octave bands that are sub-divided into three parts, equal to 23% of the 

centre frequency. Used when octave analysis does not provide sufficient 

detail. Divides the audio spectrum into 33 or more equal parts where the 

cut-off frequencies have a ratio of 21/3, which is approximately 1.26. For 

example, a 1 kHz third-octave band filter has a centre frequency of 1,000 

Hz with lower and upper frequencies of 891 Hz and 1,112 Hz, 

respectively. 

Hertz (Hz) The number of waves per second. The unit of measurement for frequency 

of a sound wave. 

LA90,T The A-weighted sound pressure level that is exceeded for 90% of a given 

time interval, T. Known as the ‘background sound level’. The ‘A’ denotes 

that the level is determined with ‘A-weighting’ applied. 

LAeq,T The A-weighted equivalent continuous sound level. It is the notional 

continuous level that, over the defined time period, T, contains the same 

sound energy as the actual fluctuating sound that occurred over the 

same time period. The ‘A’ denotes that the level is determined with ‘A-

weighting’ applied. 

LAN,T The level of A-weighted noise exceeded for N% of the measurement time 

T. Note that the time weighting (usually Fast) is sometimes included, 

denoted by ‘F’ (e.g. LAFN,T). The ‘A’ denotes that the level is determined 

with ‘A-weighting’ applied. 

LWA The sound power level of a sound source. The ‘A’ denotes that the level is 

determined with ‘A-weighting’ applied. 

Noise A term used to describe ‘unwanted sound’ or any sound that is undesired 

by the recipient. 

Rating level (LAr,Tr) The specific sound level once penalties have been applied for acoustic 

feature corrections. This is relevant to a BS 4142 assessment. 

Residual sound The equivalent continuous A-weighted sound pressure level in the 

absence of the specific sound source at the assessment location over a 

given reference time interval, Tr. 

Sound A term used to describe airborne waves that can be heard. 

Sound pressure level (Lp) Sound pressure level is the RMS value of the Instantaneous Sound 

Pressures measured over a specified period of time, measured in decibels 

(dB) to a given reference pressure level. 

Sound power level (LWA) The Sound Power Level defines the rate at which sound energy is emitted 

by a source and is expressed in dB.  The ‘A’ denotes that the level is 

determined with ‘A-weighting’ applied. 

Specific sound level An equivalent continuous A-weighted sound pressure level produced by 

the specific sound source at the assessment location over a given 

reference time interval, Tr. 
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Term Meaning 

Weighting network An electronic filter in a SLM, which approximates, under defined 

conditions, the frequency response of the human ear. The A- weighting 

network is most commonly used. 
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