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2 PROJECT DESCRIPTION 

6. The key components and infrastructure of the Proposed Offshore Development are detailed 
in the EIAR Maximum Design Scenario of the marine mammals and other megafauna chapter 
(see Volume 2, Chapter 10: Marine Mammals and other Megafauna). Further details can 
also be found in the Project Description chapter of the EIAR (Volume 1, Chapter 4: Project 
Description). 

3 MARINE MAMMAL AND OTHER MEGAFAUNA SPECIES 

7. Mitigation measures will be applied to all marine mammal and other megafauna species 
regardless of whether they have been assessed quantitively or qualitatively in Volume 2, 
Chapter 10: Marine Mammals and other Megafauna. These include cetaceans (whales, 
dolphins, porpoises), seals, basking sharks and marine turtles. 

4 EMBEDDED MITIGATION COMMITMENTS 

8. As part of the Proposed Offshore Development design process, several designed-in 
(embedded) mitigation measures have been proposed to reduce the potential for impacts 
on receptors. Those relevant to this proposed MMMP are summarised in Table 4-1. 

Table 4-1 Embedded Mitigation 
Reference Embedded Mitigation Measure Justification 
EM10 Adoption of JNCC guidelines for 

minimising the risk of injury to marine 
mammals from geophysical surveys (JNCC, 
2017), piling noise (JNCC, 2010), and UXO 
clearance if and where required (JNCC, 
2025) 

Use of these guidelines is considered to 
represent best practice. Measures 
outlined in the unexploded ordnance 
clearance joint position statement 
(DEFRA et al., 2025) will also be 
adopted. 

EM11 Development of and adherence to a 
MMMP (this document) 

The MMMP will outline the additional 
mitigation to be implemented for 
percussive piling, UXO clearance and the 
use of survey and positioning 
equipment. 

EM12 Development of and adherence to a Piling 
Strategy (PS) (or equivalent, after 
consultation with stakeholders) 

The PS will set out the mitigation 
measures for impact piling including 
soft-start and ramp-up measures.  

EM13 Use of low order deflagration (where 
possible) should UXO clearance be 
required 

Measures outlined in the unexploded 
ordnance clearance joint position 
statement (DEFRA et al., 2025) will be 
adopted. 

 

 

5 ACTIVITIES REQUIRING MITIGATION 

9. The activities which will be conducted during the construction, operation and maintenance 
and decommissioning phases of the Proposed Offshore Development which may impact 
marine mammals and other megafauna and are likely to require mitigation via this proposed 
MMMP are as follows: 
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Clearance 
type 

Noise Abatement 
Required 

UXO charge 
weight (kg) 

Visual and PAM pre-work 
search (mins) Total mitigation 

time (mins) Pre ADD 
use search 

Period of 
ADD use 

145 30 35 65 
165 30 37 67 
176 30 38 68 
213 30 42 72 
220 30 42 72 
227 30 43 73 
254 30 45 75 
260 30 45 75 
321 30 45 75 
364 30 50 80 

 

5.2.4 Reporting 

43. Post-survey reports and a log of all ADD deployments will be provided by the MMO, PAM 
and ADD operators following the JNCC guidelines for reporting for UXO clearance (JNCC, 
2023; JNCC, 2025).  

5.3 PILE DRIVING 

5.3.1 Overview 

44. Underwater noise from pile driving has the potential to induce the onset of auditory injury 
(PTS) and behavioural responses. Piling noise generated during the construction period of 
the Proposed Offshore Development will be intermittent. Evidence suggests that some 
animals will continue to use the area during construction (e.g., Graham et al., 2017; 
Benhemma-Le Gall et al., 2021; Fernandez-Betelu et al., 2021) while animals which may have 
been displaced during noisy activities including pile driving will return to the area either 
immediately following departure of the vessel (decommissioning of an oil and gas platform 
in the Moray Firth; Fernandez-Betelu et al., 2024), quickly once activities cease (pile driving 
in the Solway Firth; Vallejo et al., 2017), or within a few hours (commercial two-dimensional 
seismic survey in the Moray Firth; Thompson et al., 2013). 

45. Full details of the underwater noise modelling undertaken by Subacoustech Environmental 
using INSPIRE v5.3 can be found in Volume 3, Appendix 8.1: Underwater Noise Modelling 
Assessment. 

5.3.2 Scenarios Considered 

46. Underwater noise modelling was undertaken at five representative locations covering the 
extents of the Array Area and one covering the IRC (Table 5-4). The five locations cover 
potential WTG, OSP and IRC locations, giving a spread of various water depths, distances to 
shore and into deeper water to the north and east of the Array Area. 

Table 5-4 Underwater Noise Modelling Locations 
Modelling location Latitude (°N) Longitude (°W) Water depth (m) 

NE corner 58.5446 001.0636 108.4 
SE corner 58.2415 001.2473 88.6 
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Modelling location Latitude (°N) Longitude (°W) Water depth (m) 
W corner 58.4516 001.3500 100.1 
Centre (OSP) 58.4063 001.2330 98.8 
IRC 57.9112 001.4419 119.4 

 

47. Two single location scenarios were modelled for the WTG anchors (Table 5-5; Table 5-6). 
One concurrent scenario (i.e., three piling vessels) was also modelled (eight sequentially 
installed anchor piles at the NE, SE and W corners of the Array Area) which follows Scenario 
1 but includes an additional slow start period of 10 minutes (Table 5-7). One single location 
scenario was modelled for the OSP piles (Table 5-8) and one for the IRC piles (Table 5-9). 

Table 5-5 Soft Start and Ramp Up Parameters Used for WTG Anchor Scenario 1 (Single Location, 
Eight Piles Per Day) 
% energy (kJ) 10% (180 kJ) 30% (540 kJ) 50% (900 kJ) 100% (1,800 kJ) 
No. of strikes 200 400 400 1,600 
Duration (min) 20 10 10 40 
Strike rate (blows per min) 10 40 40 40 
Piles per day (24 hours): 8 i.e., 10.667 hours of piling per day 

 

 

Table 5-6 Soft Start and Ramp Up Parameters Used for WTG Anchor Scenario 2 (Single Location, One 
Pile Per Day) 
% energy (kJ) 10% (180 kJ) 30% (540 kJ) 50% (900 kJ) 100% (1,800 kJ) 
No. of strikes 200 400 400 8,400 
Duration (min) 20 10 10 210 
Strike rate (blows per min) 10 40 40 40 
Piles per day (24 hours): 1 i.e., 4.167 hours of piling per day 

 

Table 5-7 Soft Start and Ramp Up Parameters Used For Concurrent WTG Anchor Piling (Three 
Locations, Eight Piles Per Day At Each Location). Modifications to the Scenario 1 Parameters Are 
Shown in Italics 
% energy (kJ) 10% (180 kJ) 30% (540 kJ) 50% (900 kJ) 100% (1,800 kJ) 
No. of strikes 5 100 400 400 1,600 
Duration (min) 10 10 10 10 40 
Strike rate (blows per min) 0.5 10 40 40 40 
Piles per day (24 hours): 24 i.e., 10.667 hours of piling at each of the three locations per day 

 

Table 5-8 Soft Start and Ramp Up Parameters Used For The OSP 
% energy (kJ) 10% (440 kJ) 30% (1,320 kJ) 50% (2,200 kJ) 100% (4,400 kJ) 
No. of strikes 200 400 400 8,400 
Duration (min) 20 10 10 210 
Strike rate (blows per min) 10 40 40 40 
Piles per day (24 hours): 4 i.e., 16.667 hours of piling per day 
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minimising the risk of injury to marine mammals from piling noise (JNCC, 2010) and the 
development of and adherence to a PS post-consent (which will further refine the mitigation 
protocols outlined here). 

53. The proposed mitigation measures (ADD use, soft start and ramp up, procedure following 
breaks in piling activity) have been designed to negate the potential for auditory injury 
(instantaneous PTS) in the marine mammal and other megafauna species present in or in the 
vicinity of the Proposed Offshore Development Site as a result of noise from pile driving. It is 
anticipated that these measures may be refined post-consent during consultation with the 
Regulator and SNCBs as the MMMP (and PS or equivalent) is developed. 

5.3.4.2 Acoustic Deterrent Device (ADD) Use 

54. An ADD will be activated prior to the commencement of the soft start procedure. 

55. ADDs are now recommended as the most suitable mitigation method to reduce the risk of 
instantaneous auditory injury to marine mammals from piling activities (Thompson et al., 
2020). They have now been used as primary mitigation for piling at several offshore wind 
farms (OWFs) including Moray East OWF and Moray West OWF. There is now an increasing 
evidence base on the effectiveness of ADDs in deterring several different marine mammal 
species from harmful noise sources including piling noise (harbour porpoise: Brandt et al., 
2013 and Graham et al., 2023; minke whale: McGarry et al., 2017; harbour seal: Gordon et 
al., 2019). 

56. The use of ADDs to mitigate potential impacts of underwater noise from piling activity is a 
change in approach from the JNCC guidance for minimising the risk of injury to marine 
mammals from piling noise (JNCC, 2010) which recommends the use of MMOs and PAM. 
However, these guidelines are no longer deemed appropriate following the phased 
mitigation approach taken by Moray East for mitigating the potential effects of piling noise 
(MOWL, 2019).  

ADD Protocol 

57. The ADD will be deployed prior to commencement of the soft start and ramp up procedure. 
The ADD used will be selected based on its effectiveness to adequately deter the marine 
mammal species of concern within the Proposed Offshore Development Site (McGarry et al., 
2020). 

58. The ADD will be deployed and monitored by a trained and dedicated ADD operator. The ADD 
operator will be responsible for testing the ADD before deployment using a dedicated PAM 
system, deploying and activating the ADD, and timing the ADD deployment whilst 
maintaining contact with the relevant installation crew.  

ADD Duration 

59. ADD use duration has been calculated to negate the potential for instantaneous PTS in all 
marine mammal and other megafauna species within the Proposed Offshore Development 
Site. It is concluded that the use of an ADD for a maximum of 5.25 minutes (Table 5-11) will 
be sufficient to ensure that no individuals are located within the zone of potential effect. 
This duration has been calculated using the more representative (increased) flee speed for 
harbour porpoise of 1.97 m/s (see Kastelein et al., 2018; Volume 2, Chapter 10: Marine 
Mammals and Other Megafauna).  
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5.3.5 Reporting 

65. Post-survey reports and a log of all ADD deployments will be provided by the ADD operator 
following the JNCC guidelines for reporting for pile driving (JNCC, 2010). 

6 EPS REQUIREMENTS 

66. Under Annex IV of the Habitats Directive (Council Directive 92/43/EEC), all species of 
cetacean in waters around the UK are considered European Protected Species (EPS). It is an 
offence to deliberately or recklessly capture, injure, kill, harass or disturb any cetacean in 
Scottish territorial waters (inshore waters). The disturbance criteria are slightly less strict in 
offshore waters. 

67. Provided that the three EPS licensing tests are met, an EPS Licence may be granted by the 
Marine Directorate (on behalf of the Scottish Ministers) in order to allow an activity which 
has the potential to cause injury to or disturbance of EPS to go ahead. 

68. EPS Risk Assessments for activities which have the potential to cause injury or disturbance to 
EPS will be undertaken post-consent and any necessary licence applications made should 
they be required following mitigation. 

  



https://www.gov.uk/government/publications/marine-environment-unexploded-ordnance-clearance-joint-position-statement/marine-environment-unexploded-ordnance-clearance-joint-position-statement
https://www.gov.uk/government/publications/marine-environment-unexploded-ordnance-clearance-joint-position-statement/marine-environment-unexploded-ordnance-clearance-joint-position-statement
https://www.gov.uk/government/publications/marine-environment-unexploded-ordnance-clearance-joint-position-statement/marine-environment-unexploded-ordnance-clearance-joint-position-statement
https://hub.jncc.gov.uk/assets/e2a46de5-43d4-43f0-b296-c62134397ce4
https://hub.jncc.gov.uk/assets/e2a46de5-43d4-43f0-b296-c62134397ce4
https://hub.jncc.gov.uk/assets/fb7d345b-ec24-4c60-aba2-894e50375e33
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