
Telford, Stevenson, MacColl Wind Farms 
and associated Transmission Infrastructure
Environmental Statement

Environmental Statement

Technical Appendix 7.3 F - Noise Propagation and SAFESIMM model
outputs for marine mammal risk assessment

moray offshore renewables ltd

EDPR APP Covers  07/07/2012  17:13  Page 69



Moray Offshore Renewables Limited - Environmental Statement  

Telford, Stevenson and MacColl Offshore Wind Farms and Transmission Infrastructure 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

This page has been intentionally left blank. 

 

 

 

 

 

 

EDPR APP Covers  07/07/2012  17:13  Page 70



Moray Offshore Renewables Limited - Environmental Statement 

Telford, Stevenson and MacColl Offshore Wind Farms and Transmission Infrastructure 

  
 

Technical Appendix 7.3 F – Noise Prop and SAFESIM                                                                                                                                        

 

 

 
moray offshore renewables 
limited 
 

 
4th Floor 
40 Princes Street 
Edinburgh 
EH2 2BY 
 
Tel: +44 (0)131 556 7602

This document was produced by Natural Power  on behalf of Moray Offshore 
Renewables Ltd 

                                                                                     

Document Owner Nancy McLean 

Document Status Draft 

File Name  

Revision Date Description 
Originated 

By 
Checked 

By 
Approved 

By 

A1 May 2012 For review SJC/LG SJC NM 

A2 May 2012 Final SJC/LG SJC NM 

      

      

      

      
A

PP
EN

D
IX

7.
3 

F



Moray Offshore Renewables Limited - Environmental Statement  

Telford, Stevenson and MacColl Offshore Wind Farms and Transmission Infrastructure 

This page has been intentionally left blank. 



Moray Offshore Renewables Limited - Environmental Statement 

Telford, Stevenson and MacColl Offshore Wind Farms and Transmission Infrastructure 

  
 

Technical Appendix 7.3 F – Noise Prop and SAFESIM                                                                                                                                      1     

 

 

The figures below represent outputs from the noise propagation and 
SAFESIMM outputs used in the modelling process to access impacts of 
piling noise on marine mammals. 
Figure 01 illustrates the piling locations on which the noise propagation 
was based around. 

Figure number Figure Legend 

01 Location of piling events used in modelling scenarios 

Scenario 1: Two piling vessels within the MacCall wind farm (secondary assessment 
assuming no construction activities within other sites). Modelling based on installation 
of a 2.5 m pile at locations 1 and 2. Construction duration = 2 years. 

A1 Noise propagation: harbour porpoise dBht 

A2 Noise propagation: bottlenose dolphin dBht 

A3 Noise propagation: minke whale dBht 

A4 Noise propagation: harbour seal dBht 

A5 Noise propagation: high frequency cetaceans SEL 

A6 Noise propagation: mid frequency cetaceans SEL 

A7 Noise propagation: low frequency cetaceans SEL 

A8 Noise propagation: pinnipeds SEL 

A9 SAFESIMM model: harbour porpoise 198 dB 

A10 SAFESIMM model: bottlenose dolphin 198 dB 

A11 SAFESIMM model: minke whale 198 dB 

A12 SAFESIMM model: harbour seal 186 dB 

A13 SAFESIMM model: harbour seal 198 dB 

A14 SAFESIMM model: grey seal 186 dB 

A15 SAFESIMM model: grey seal 198 dB 

Scenario 2: Two piling vessels within the Stevenson wind farm (secondary assessment 
assuming no construction activities within other sites). Modelling based on installation 
of a 2.5 m pile at locations 4 and 6. Construction duration = 2 years. 

A16 Noise propagation: harbour porpoise dBht 
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A17 Noise propagation: bottlenose dolphin dBht 

A18 Noise propagation: minke whale dBht 

A19 Noise propagation: harbour seal dBht 

A20 Noise propagation: high frequency cetaceans SEL 

A21 Noise propagation: mid frequency cetaceans SEL 

A22 Noise propagation: low frequency cetaceans SEL 

A23 Noise propagation: pinnipeds SEL 

A24 SAFESIMM model: harbour porpoise 198 dB 

A25 SAFESIMM model: bottlenose dolphin 198 dB 

A26 SAFESIMM model: minke whale 198 dB 

A27 SAFESIMM model: harbour seal 186 dB 

A28 SAFESIMM model: harbour seal 198 dB 

A29 SAFESIMM model: grey seal 186 dB 

A30 SAFESIMM model: grey seal 198 dB 

Scenario 3: Two piling vessels within the Telford wind farm (secondary assessment 
assuming no construction activities within other sites). Modelling based on installation 
of a 2.5 m pile at locations 3a and 5a. Construction duration = 2 years. 

A31 Noise propagation: harbour porpoise dBht 

A32 Noise propagation: bottlenose dolphin dBht 

A33 Noise propagation: minke whale dBht 

A34 Noise propagation: harbour seal dBht 

A35 Noise propagation: high frequency cetaceans SEL 

A36 Noise propagation: mid frequency cetaceans SEL 

A37 Noise propagation: low frequency cetaceans SEL 

A38 Noise propagation: pinnipeds SEL 

A39 SAFESIMM model: harbour porpoise 198 dB 

A40 SAFESIMM model: bottlenose dolphin 198 dB 
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A17 Noise propagation: bottlenose dolphin dBht 

A18 Noise propagation: minke whale dBht 

A19 Noise propagation: harbour seal dBht 

A20 Noise propagation: high frequency cetaceans SEL 

A21 Noise propagation: mid frequency cetaceans SEL 

A22 Noise propagation: low frequency cetaceans SEL 

A23 Noise propagation: pinnipeds SEL 

A24 SAFESIMM model: harbour porpoise 198 dB 

A25 SAFESIMM model: bottlenose dolphin 198 dB 

A26 SAFESIMM model: minke whale 198 dB 

A27 SAFESIMM model: harbour seal 186 dB 

A28 SAFESIMM model: harbour seal 198 dB 

A29 SAFESIMM model: grey seal 186 dB 

A30 SAFESIMM model: grey seal 198 dB 

Scenario 3: Two piling vessels within the Telford wind farm (secondary assessment 
assuming no construction activities within other sites). Modelling based on installation 
of a 2.5 m pile at locations 3a and 5a. Construction duration = 2 years. 

A31 Noise propagation: harbour porpoise dBht 

A32 Noise propagation: bottlenose dolphin dBht 

A33 Noise propagation: minke whale dBht 

A34 Noise propagation: harbour seal dBht 

A35 Noise propagation: high frequency cetaceans SEL 

A36 Noise propagation: mid frequency cetaceans SEL 

A37 Noise propagation: low frequency cetaceans SEL 

A38 Noise propagation: pinnipeds SEL 

A39 SAFESIMM model: harbour porpoise 198 dB 

A40 SAFESIMM model: bottlenose dolphin 198 dB 
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A41 SAFESIMM model: minke whale 198 dB 

A42 SAFESIMM model: harbour seal 186 dB 

A43 SAFESIMM model: harbour seal 198 dB 

A44 SAFESIMM model: grey seal 186 dB 

A45 SAFESIMM model: grey seal 198 dB 

Scenario 4: OFTI. Modelling based on the installation of a 3 m pile at location 2. 

B1 Noise propagation: harbour porpoise dBht 

B2 Noise propagation: bottlenose dolphin dBht 

B3 Noise propagation: minke whale dBht 

B4 Noise propagation: harbour seal dBht 

B5 Noise propagation: high frequency cetaceans SEL 

B6 Noise propagation: mid frequency cetaceans SEL 

B7 Noise propagation: low frequency cetaceans SEL 

B8 Noise propagation: pinnipeds SEL 

B9 SAFESIMM model: harbour porpoise 198 dB 

B10 SAFESIMM model: bottlenose dolphin 198 dB 

B11 SAFESIMM model: minke whale 198 dB 

B12 SAFESIMM model: harbour seal 186 dB 

B13 SAFESIMM model: harbour seal 198 dB 

B14 SAFESIMM model: grey seal 186 dB 

B15 SAFESIMM model: grey seal 198 dB 

Scenario 5: Meteorological Mast. Modelling based on the installation of a 4.5 m 
monopole within the Stevenson wind farm. 

C1 Noise propagation: harbour porpoise dBht 

C2 Noise propagation: bottlenose dolphin dBht 

C3 Noise propagation: minke whale dBht 

C4 Noise propagation: harbour seal dBht 
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C5 Noise propagation: high frequency cetaceans SEL 

C6 Noise propagation: mid frequency cetaceans SEL 

C7 Noise propagation: low frequency cetaceans SEL 

C8 Noise propagation: pinnipeds SEL 

Scenario A: Cumulative piling within the EDA. Single piling vessel building all three win 
farms. Model based on the installation of a 2.5 m pile at location 1. Construction 
duration = 5 years. 

D1 Noise propagation: harbour porpoise dBht 

D2 Noise propagation: bottlenose dolphin dBht 

D3 Noise propagation: minke whale dBht 

D4 Noise propagation: harbour seal dBht 

D5 Noise propagation: high frequency cetaceans SEL 

D6 Noise propagation: mid frequency cetaceans SEL 

D7 Noise propagation: low frequency cetaceans SEL 

D8 Noise propagation: pinnipeds SEL 

D9 SAFESIMM model: harbour porpoise 198 dB 

D10 SAFESIMM model: bottlenose dolphin 198 dB 

D11 SAFESIMM model: minke whale 198 dB 

D12 SAFESIMM model: harbour seal 186 dB 

D13 SAFESIMM model: harbour seal 198 dB 

D14 SAFESIMM model: grey seal 186 dB 

D15 SAFESIMM model: grey seal 198 dB 

Scenario B: Cumulative piling within the EDA. Two piling vessels to build all three wind 
farms. Model based on the installation of a 2.5 m pile at locations 1 and 5. 
Construction duration = 3 years. 

D16 Noise propagation: harbour porpoise dBht 

D17 Noise propagation: bottlenose dolphin dBht 

D18 Noise propagation: minke whale dBht 
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C5 Noise propagation: high frequency cetaceans SEL 

C6 Noise propagation: mid frequency cetaceans SEL 

C7 Noise propagation: low frequency cetaceans SEL 

C8 Noise propagation: pinnipeds SEL 

Scenario A: Cumulative piling within the EDA. Single piling vessel building all three win 
farms. Model based on the installation of a 2.5 m pile at location 1. Construction 
duration = 5 years. 

D1 Noise propagation: harbour porpoise dBht 

D2 Noise propagation: bottlenose dolphin dBht 

D3 Noise propagation: minke whale dBht 

D4 Noise propagation: harbour seal dBht 

D5 Noise propagation: high frequency cetaceans SEL 

D6 Noise propagation: mid frequency cetaceans SEL 

D7 Noise propagation: low frequency cetaceans SEL 

D8 Noise propagation: pinnipeds SEL 

D9 SAFESIMM model: harbour porpoise 198 dB 

D10 SAFESIMM model: bottlenose dolphin 198 dB 

D11 SAFESIMM model: minke whale 198 dB 

D12 SAFESIMM model: harbour seal 186 dB 

D13 SAFESIMM model: harbour seal 198 dB 

D14 SAFESIMM model: grey seal 186 dB 

D15 SAFESIMM model: grey seal 198 dB 

Scenario B: Cumulative piling within the EDA. Two piling vessels to build all three wind 
farms. Model based on the installation of a 2.5 m pile at locations 1 and 5. 
Construction duration = 3 years. 

D16 Noise propagation: harbour porpoise dBht 

D17 Noise propagation: bottlenose dolphin dBht 

D18 Noise propagation: minke whale dBht 
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D19 Noise propagation: harbour seal dBht 

D20 Noise propagation: high frequency cetaceans SEL 

D21 Noise propagation: mid frequency cetaceans SEL 

D22 Noise propagation: low frequency cetaceans SEL 

D23 Noise propagation: pinnipeds SEL 

D24 SAFESIMM model: harbour porpoise 198 dB 

D25 SAFESIMM model: bottlenose dolphin 198 dB 

D26 SAFESIMM model: minke whale 198 dB 

D27 SAFESIMM model: harbour seal 186 dB 

D28 SAFESIMM model: harbour seal 198 dB 

D29 SAFESIMM model: grey seal 186 dB 

D30 SAFESIMM model: grey seal 198 dB 

Scenario C: Cumulative piling within the EDA. Six piling vessels to build all three wind 
farms. Model based on the installation of a 2.5 m pile at locations 1, 2, 3, 4, 5 and 6. 
Construction duration = 2 years. 

D31 Noise propagation: harbour porpoise dBht 

D32 Noise propagation: bottlenose dolphin dBht 

D33 Noise propagation: minke whale dBht 

D34 Noise propagation: harbour seal dBht 

D35 Noise propagation: high frequency cetaceans SEL 

D36 Noise propagation: mid frequency cetaceans SEL 

D37 Noise propagation: low frequency cetaceans SEL 

D38 Noise propagation: pinnipeds SEL 

D39 SAFESIMM model: harbour porpoise 198 dB 

D40 SAFESIMM model: bottlenose dolphin 198 dB 

D41 SAFESIMM model: minke whale 198 dB 

D42 SAFESIMM model: harbour seal 186 dB 
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D43 SAFESIMM model: harbour seal 198 dB 

D44 SAFESIMM model: grey seal 186 dB 

D45 SAFESIMM model: grey seal 198 dB 

In order to obtain the required construction combinations for the cumulative impact assessment, the 
modelling of perceived noise propagations and associated behavioural displacement, along with 
SAFESIMM modelling to predict potential PTS exposure, were undertaken in yearly stages. This 
presents a difference from the modelling undertaken for the Generating Station and the OfTI works, in 
which disturbance and potential for PTS onset were modelled for the first year of construction, and 
then equal levels of disturbance and PTS onset assumed for all subsequent years of the construction 
phase . 
The yearly noise modelling outputs presented here were then used to calculate the maximum number of 
animals potentially displaced and to suffer PTS onset (through SAFESIMM) over the course of the full 
construction phases of both projects.  

Scenario D: Cumulative piling within the Moray Firth. Two vessels piling within the 
BOWL site for two years (2014-2015) immediately followed by two vessels piling within 
the MORL site for three years (2016-2018).  Modelling based on piling occurring at 
locations A and B within the BOWL site and locations 1 and 5 within the MORL EDA. 

The noise propagation outputs detailed below are for piling at locations A and B 
within the BOWL site. These were used in combination with the outputs from Scenario 
B for the population modelling. 

E1 Noise propagation: harbour porpoise dBht 

E2 Noise propagation: bottlenose dolphin dBht 

E3 Noise propagation: minke whale dBht 

E4 Noise propagation: harbour seal dBht 

E5 Noise propagation: high frequency cetaceans SEL 

E6 Noise propagation: mid frequency cetaceans SEL 

E7 Noise propagation: low frequency cetaceans SEL 

E8 Noise propagation: pinnipeds SEL 

E9 SAFESIMM model: harbour porpoise 198 dB 

E10 SAFESIMM model: bottlenose dolphin 198 dB 

E11 SAFESIMM model: minke whale 198 dB 

E12 SAFESIMM model: harbour seal 186 dB 

E13 SAFESIMM model: harbour seal 198 dB 

E14 SAFESIMM model: grey seal 186 dB 
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D43 SAFESIMM model: harbour seal 198 dB 

D44 SAFESIMM model: grey seal 186 dB 

D45 SAFESIMM model: grey seal 198 dB 

In order to obtain the required construction combinations for the cumulative impact assessment, the 
modelling of perceived noise propagations and associated behavioural displacement, along with 
SAFESIMM modelling to predict potential PTS exposure, were undertaken in yearly stages. This 
presents a difference from the modelling undertaken for the Generating Station and the OfTI works, in 
which disturbance and potential for PTS onset were modelled for the first year of construction, and 
then equal levels of disturbance and PTS onset assumed for all subsequent years of the construction 
phase . 
The yearly noise modelling outputs presented here were then used to calculate the maximum number of 
animals potentially displaced and to suffer PTS onset (through SAFESIMM) over the course of the full 
construction phases of both projects.  

Scenario D: Cumulative piling within the Moray Firth. Two vessels piling within the 
BOWL site for two years (2014-2015) immediately followed by two vessels piling within 
the MORL site for three years (2016-2018).  Modelling based on piling occurring at 
locations A and B within the BOWL site and locations 1 and 5 within the MORL EDA. 

The noise propagation outputs detailed below are for piling at locations A and B 
within the BOWL site. These were used in combination with the outputs from Scenario 
B for the population modelling. 

E1 Noise propagation: harbour porpoise dBht 

E2 Noise propagation: bottlenose dolphin dBht 

E3 Noise propagation: minke whale dBht 

E4 Noise propagation: harbour seal dBht 

E5 Noise propagation: high frequency cetaceans SEL 

E6 Noise propagation: mid frequency cetaceans SEL 

E7 Noise propagation: low frequency cetaceans SEL 

E8 Noise propagation: pinnipeds SEL 

E9 SAFESIMM model: harbour porpoise 198 dB 

E10 SAFESIMM model: bottlenose dolphin 198 dB 

E11 SAFESIMM model: minke whale 198 dB 

E12 SAFESIMM model: harbour seal 186 dB 

E13 SAFESIMM model: harbour seal 198 dB 

E14 SAFESIMM model: grey seal 186 dB 
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E15 SAFESIMM model: grey seal 198 dB 

Scenario E: Cumulative piling within the Moray Firth. One vessel piling within the BOWL 
site for three years (2014-2016), overlapping with a single vessel piling within the MORL 
site during 2016 followed by four years of a single vessel on MORL only. Modelling 
based on piling occurring at location A within the BOWL site and location 1 within the 
MORL EDA. 

Figures E16-30 represents modelling outputs based on piling at location A within the 
BOWL site. Figures E31-45 represent model outputs for piling occurring at location A 
within the BOLW site and location 1 within the MORL EDS simultaneously. These were 
used in combination with the outputs from Scenario 3 for the population modelling. 

E16 Noise propagation: harbour porpoise dBht 

E17 Noise propagation: bottlenose dolphin dBht 

E18 Noise propagation: minke whale dBht 

E19 Noise propagation: harbour seal dBht 

E20 Noise propagation: high frequency cetaceans SEL 

E21 Noise propagation: mid frequency cetaceans SEL 

E22 Noise propagation: low frequency cetaceans SEL 

E23 Noise propagation: pinnipeds SEL 

E24 SAFESIMM model: harbour porpoise 198 dB 

E25 SAFESIMM model: bottlenose dolphin 198 dB 

E26 SAFESIMM model: minke whale 198 dB 

E27 SAFESIMM model: harbour seal 186 dB 

E28 SAFESIMM model: harbour seal 198 dB 

E29 SAFESIMM model: grey seal 186 dB 

E30 SAFESIMM model: grey seal 198 dB 

E31 Noise propagation: harbour porpoise dBht 

E32 Noise propagation: bottlenose dolphin dBht 

E33 Noise propagation: minke whale dBht 

E34 Noise propagation: harbour seal dBht 

E35 Noise propagation: high frequency cetaceans SEL 
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E36 Noise propagation: mid frequency cetaceans SEL 

E37 Noise propagation: low frequency cetaceans SEL 

E38 Noise propagation: pinnipeds SEL 

E39 SAFESIMM model: harbour porpoise 198 dB 

E40 SAFESIMM model: bottlenose dolphin 198 dB 

E41 SAFESIMM model: minke whale 198 dB 

E42 SAFESIMM model: harbour seal 186 dB 

E43 SAFESIMM model: harbour seal 198 dB 

E44 SAFESIMM model: grey seal 186 dB 

E45 SAFESIMM model: grey seal 198 dB 

Scenario F: Cumulative piling within the Moray Firth. Eight piling vessels to be working 
simultaneously, two within the BOWL wind farm and six within the MORL EDA. 
Modelling based on installation of 2.4 m piles at locations A and B within the BOWL site 
and of 2.5 m piles at locations 1, 2, 3, 4, 5, 6 within the MORL sites.  

This scenario was derived by adding the outputs of Scenario C and Scenario D. As a 
result there are no noise propagation outputs based on piling occurring at eight 
simultaneous locations. Instead, a composite map was created based on the outputs 
from Scenario’s C and D, which are shown below. As a result, these figures do not 
have contour lines.  

This is considered an over-estimation as it derived from simply adding the individuals 
with predicted PTS from BOWL with those from MORL, while in reality these individuals 
are common to both sets of figures and so the figure unlikely to be double that 
expected.  

E46 Noise propagation: harbour porpoise dBht 

E47 Noise propagation: bottlenose dolphin dBht 

E48 Noise propagation: minke whale dBht 

E49 Noise propagation: harbour seal dBht 
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