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[bookmark: _Toc2814798][bookmark: _Toc2814799][bookmark: _Toc1061595][bookmark: _Toc2814801]Introduction
0. On 1 June 2018 Horizon Nuclear Power Wylfa Limited (Horizon) applied for a Development Consent Order (DCO) for the Wylfa Newydd Project (the ‘Project’) from the Secretary of State for Business, Energy and Industrial Strategy, and made applications for the following from the Ministers of the Welsh Assembly (with licensing delegated to Natural Resources Wales (NRW)):
A Marine Licence for the marine construction works and for dredging and dredged material disposal (two licence applications were made, with a single Marine Licence to be issued).
An Environmental Permit under Schedule 21 of the Environmental Permitting (England and Wales) Regulations 2016 (EPR16) for water discharge activities that would occur during the construction phase of the Project.
Horizon’s Shadow Habitats Regulations Assessment (HRA) accompanied the above applications. The assessment concluded that an adverse effect on the integrity of the European Designated Sites with marine mammal qualifying interest features, due to the underwater noise associated with the construction of the Project, would not arise.
The purpose of this draft Marine Mammal Mitigation Plan (MMMP) for construction activities is to outline the proposed mitigation procedures to be applied during the construction phase and to provide details of contingency arrangements required to respond to and minimise the impacts of the construction activities. 
This draft MMMP sets out the proposed mitigation measures to reduce the likelihood of injury to marine mammals, including European Protected Species (EPS; all cetaceans), as a result of underwater noise during construction activities, such as rock breaking.
The final MMMP will be developed in the pre-construction period and based upon best available information, methodologies, industry best practice, latest scientific understanding, current guidance and detailed project design.  The MMMP will be developed in consultation with NRW and will detail the mitigation measures proposed to reduce the risk of any physical or permanent auditory injury (PTS) to marine mammals during underwater construction activities.   
The current Joint Nature Conservation Committee (JNCC) guidance for “minimising the risk of injury to marine mammal from piling noise” (JNCC, 2010 [RD1]) has been consulted in the process of developing this draft MMMP to determine the best approach for mitigation and to ensure best practice measures are followed (JNCC, 2010 [RD1]). 
[bookmark: _Hlk1293580]The mitigation procedures outlined in this draft MMMP include:
Establishing a mitigation zone around the construction site.
Pre–marine construction activity searches for marine mammals in the mitigation zone:
Visual monitoring by Marine Mammal Observer(s) (MMOs) during the hours of daylight and good visibility.
[bookmark: _Hlk2594351]Passive Acoustic Monitoring (PAM) in addition to MMOs and during periods out with daylight hours and in poor visibility.
[bookmark: _GoBack]Delay in starting if marine mammals are detected within the mitigation zone during the pre-construction activity searches.
Pre–construction activity searches to be repeated before construction activity recommences, if construction activity operations pause for a period of greater than 10 minutes.
Reports of the details of the construction activity and marine mammal mitigation, the ‘MMO and PAM reports’, to be sent to NRW after the end of the construction activity.
[bookmark: _Toc1061597][bookmark: _Toc2814802]Assessment of effects
Potential noise sources from the construction of the Project include drilling (table 2-1), dredging (table 2-2), rock cutting (table 2-3) and rock breaking (table 2-5).
The Shadow HRA concludes that there would be no adverse effect on the integrity of any European Designated Site (in relation to marine mammals) during the construction and operation of the Project.  However, the underwater noise modelling that was undertaken for the construction activities indicates that there could be the potential for permanent auditory injury (or Permanent Threshold Shift (PTS)) for harbour porpoise (Phocoena phocoena), dolphin species, such as bottlenose dolphin (Tursiops truncatus), minke whale (Balaenoptera acutorostrata) and grey seal (Halichoerus grypus).
[bookmark: _Hlk1065733]The construction activity that has been assessed to have the potential to create the largest potential impact range is rock breaking or peckering.  The modelling indicates that the maximum PTS effect occur up to a distance of 380m for harbour porpoise, 10m for bottlenose dolphin, 790m for minke whale and 250m for grey seal, based on the National Marine Fisheries Service (NMFS, 2018) impulsive criteria for the weighted cumulative Sound Exposure Level (SELcum) (Table 2-5).  
The modelling indicates that the risk of PTS based on NMFS (2018) impulsive criteria for the unweighted peak Sound Pressure Level (SPLpeak) due to underwater noise during rock breaking in harbour porpoise, bottlenose dolphin, minke whale and grey seal has the potential to occur up to a range of 4m, 1m, 1m and 1m respectively (Table 2-4). 
In summary, the largest ranges at which PTS (SELcum) may occur is up to 790m for minke whale and 380m for harbour porpoise for 24 hours of exposure to rock breaking, and these are the ranges that would require mitigation to ensure no marine mammals are at risk of PTS onset.  
[bookmark: _Hlk4403707]For the other activities and potential noise sources, the risk of any permanent auditory injury (PTS) is very low and highly unlikely. For example, minke whale would have to remain with 210m of two percussive drilling rigs for 24 hours (Table 2-1) and harbour porpoise within 10m of the dredging activity for 24 hours (Table 2-2) for PTS to occur.  The predicted impact ranges for concurrent noise sources (Table 2-6) using the NMFS (2018) non-impulsive criteria and assuming that the rotary drilling (570 kW), percussive drilling, cutter-suction dredging and rock breaking operations happen concurrently, indicates that minke whale would have to remain within 180m and harbour porpoise within 30m of all concurrent noise sources for 24 hours to be at risk of PTS.  It should be noted that this uses the non-impulsive criteria.  Rock breaking is the only impulsive source and, as such, the ranges in Table 2-4 and Table 2-5 are applicable.
This draft MMMP has been based on the maximum predicted impact ranges for PTS.  However, it is proposed that underwater noise monitoring is undertaken during the works to determine if the noise levels are as high as the predicted noise source levels used in the underwater noise modelling, and if the predicted impact ranges and mitigation zone need to be revised.

[bookmark: _Hlk1040882]Maximum predicted effect ranges for PTS in marine mammals based on the weighted SEL NMFS (2018) non-impulsive criteria for rotary drilling (570kW), percussive drilling and concurrent drilling noise for continuous 24 hours exposure
	NMFS (2018)
	Rotary drilling [570 kW]
	Percussive drilling
	2 rotary drilling rigs 
[570 kW]
	2 percussive drilling rigs

	Range to PTS in High Frequency Cetaceans (harbour porpoise)
173 dB re 1 µPa2s Weighted SELcum
	<1m
	9m
	<1m
	10m

	Range to PTS in Mid Frequency Cetaceans (dolphin species)
198 dB re 1 µPa2s Weighted SELcum
	<1m
	<1m
	<1m
	1m

	Range to PTS in Low Frequency Cetaceans (minke whale)
199 dB re 1 µPa2s Weighted SELcum
	4m
	120m
	6m
	210m

	Range to PTS in Phocid Pinnipeds (seals)
201 dB re 1 µPa2s Weighted SELcum
	<1m
	9m
	<1m
	10m



Maximum predicted effect ranges for PTS in marine mammals based on the weighted SEL NMFS (2018) non-impulsive criteria for cutter-suction dredging
	NMFS (2018)
	Cutter-suction dredging

	Range to PTS in High Frequency Cetaceans (harbour porpoise)
173 dB re 1 µPa2s Weighted SELcum
	10m

	Range to PTS in Mid Frequency Cetaceans (dolphin species)
198 dB re 1 µPa2s Weighted SELcum
	1m

	Range to PTS in Low Frequency Cetaceans (minke whale)
199 dB re 1 µPa2s Weighted SELcum
	10m

	Range to PTS in Phocid Pinnipeds (seals)
201 dB re 1 µPa2s Weighted SELcum
	9m


[bookmark: _Hlk4403290]
Maximum predicted effect ranges for PTS in marine mammals based on the weighted SEL NMFS (2018) non-impulsive criteria for rock cutting
	NMFS (2018)
	Rock cutting

	Range to PTS in High Frequency Cetaceans (harbour porpoise)
173 dB re 1 µPa2s Weighted SELcum
	7m

	Range to PTS in Mid Frequency Cetaceans (dolphin species)
198 dB re 1 µPa2s Weighted SELcum
	<1m

	Range to PTS in Low Frequency Cetaceans (minke whale)
199 dB re 1 µPa2s Weighted SELcum
	8m

	Range to PTS in Phocid Pinnipeds (seals)
201 dB re 1 µPa2s Weighted SELcum
	4m



Maximum predicted effect ranges for PTS in marine mammals based on the unweighted SPL NMFS (2018) impulsive criteria for rock breaking 
	NMFS (2018)
	Rock breaking

	Range to PTS in High Frequency Cetaceans (harbour porpoise)
202 dB re 1 µPa Unweighted SPLpeak
	4m

	Range to PTS is Mid Frequency Cetaceans (dolphin species)
230 dB re 1 µPa Unweighted SPLpeak
	<1m

	Range to PTS is Low Frequency Cetaceans (minke whale)
219 dB re 1 µPa Unweighted SPLpeak
	<1m

	Range to PTS in Phocid Pinnipeds (seals)
218 dB re 1 µPa Unweighted SPLpeak
	<1m



Maximum predicted effect ranges for PTS in marine mammals based on the weighted SEL NMFS (2018) impulsive criteria for rock breaking 
	NMFS (2018)
	Rock breaking

	Range to PTS in High Frequency Cetaceans (harbour porpoise)
155 dB re 1 µPa2s Weighted SELcum
	380m

	Range to PTS in Mid Frequency Cetaceans (dolphin species)
185 dB re 1 µPa2s Weighted SELcum
	10m

	Range to PTS is Low Frequency Cetaceans (minke whale)
183 dB re 1 µPa2s Weighted SELcum
	790m

	Range to PTS in Phocid Pinnipeds (seals)
185 dB re 1 µPa2s Weighted SELcum
	250m



Maximum predicted effect ranges for PTS in marine mammals based on the weighted SEL NMFS (2018) non-impulsive criteria for concurrent noise sources
	NMFS (2018)
	Concurrent noise sources

	Range to PTS in High Frequency Cetaceans (harbour porpoise)
173 dB re 1 µPa2s Weighted SELcum
	30m

	Range to PTS in Mid Frequency Cetaceans (dolphin species)
198 dB re 1 µPa2s Weighted SELcum
	3m

	Range to PTS in Low Frequency Cetaceans (minke whale)
199 dB re 1 µPa2s Weighted SELcum
	180m

	Range to PTS in Phocid Pinnipeds (seals)
201 dB re 1 µPa2s Weighted SELcum
	20m




[bookmark: _Toc1061598][bookmark: _Toc535504888][bookmark: _Toc2814803]Construction activity mitigation procedures
[bookmark: _Toc1061599][bookmark: _Toc535504889][bookmark: _Toc2814804]Mitigation zone
The mitigation zone is the area in which a pre-construction activity search is required to be undertaken by MMOs and/or PAM (see section 3.2) to ensure that there are no marine mammals in the mitigation zone area prior to commencement of the construction activity (i.e. rock breaking).  
[bookmark: _Hlk2593754]During the summer when there is the potential for minke whale to be in the vicinity of the site, the mitigation zone for minke whale will be 800m measured out from the construction activity site with a 360° coverage of the marine area.  
For all other species, the mitigation zone will be 500m measured out from the construction activity site with a 360° coverage of the marine area.
[bookmark: _Toc1061600][bookmark: _Toc535504890][bookmark: _Toc2814805]Pre-construction activity search
The pre-construction activity search will be conducted to determine that no marine mammals are present within the mitigation zone (800m radius during summer for minke whale and 500m for all other species) prior to the commencement of the construction activity. 
The pre-construction activity search will commence at least 30-minutes prior to the construction activity, using MMOs (during the hours of daylight and in periods of good visibility, good weather conditions and sea states of 3 or less) or PAM (during periods out with daylight hours and poor visibility).  
It is proposed that at least two dedicated and trained MMOs observe the mitigation zone prior to the construction activity commencing.  This will ensure that the entire mitigation zone can be monitored at all times.  The MMOs will be in close contact with each other and the wider team to ensure any sighting of a marine mammal within the mitigation zone is communicated.  As above, MMO surveys will be conducted during the hours of daylight and in periods of good visibility (good weather conditions and sea states of 3 or less).
PAM will be used as an additional measure to monitor the mitigation zone in periods out with daylight hours and during periods of poor visibility.  The PAM hydrophones will be located as close as possible to the construction activity site; for example, deployed from the construction vessels already located at the site if possible.  The PAM operator will determine the range of the individual/s detected and whether it is within the mitigation zone.  If the PAM operator is unsure of whether an individual/s is within the mitigation zone or not, a precautionary approach will be applied.
A pre-construction activity search will commence prior to all construction activities and after any break in these activities (of more than 10 minutes).  The visual watch by MMOs and/or acoustic watch by PAM will commence at least 30-minutes prior to the construction activity starting, and across the entire mitigation zone using the methods outlined above.  This will continue until 30-minutes has passed and no marine mammals have been detected within the mitigation zone; the MMO/PAM will then advise that construction can commence. 
If a marine mammal is detected within the mitigation zone during the pre-construction activity search, then the commencement of the activity will need to be delayed.  Once a marine mammal has been sighted within the mitigation zone, it will be monitored and tracked until it is clear of the mitigation zone.  It must be clear of the mitigation zone for at least 20-minutes before the underwater construction activity can commence (see below). 
[bookmark: _Hlk2597875]If the marine mammal(s) remains clear of the mitigation zone for at least 20-minutes, and the 30-minute pre-construction search has also been completed, then the underwater construction activity can commence.  A precautionary approach should always be used, and if the MMO/PAM cannot be sure whether the individual is within the zone or not, then the construction activity should be delayed accordingly until the MMO/PAM is sure that there are no marine mammals present within the mitigation zone.
[bookmark: _Toc2814810][bookmark: _Toc1061602][bookmark: _Toc535504892][bookmark: _Toc2814811]Reporting
Reports will be completed detailing the marine mammal mitigation activities and timings, and any detections, and submitted to NRW after the construction activity has been completed.  These reports should include information on the relevant construction activities, date and location, details on the construction activity, start times and durations of activities, start and end of pre- and post-detonation watches (MMOs) and acoustic monitoring (PAM), and details of any issues encountered, including any non-compliance. 
Marine Mammal Recording Forms can be found on www.jncc.gov.uk/page-1534 and all parts should be completed (including the cover page, operations sheet, effort sheet and sightings sheet).  Deckforms can be used if preferred, with the information transferred to the spreadsheet at the end of the watch.  
In the event of a marine mammal sighting and/or detection, the MMOs and/or PAM operative will report the following information:
species, number of individuals, age, sex and size (e.g. juvenile or adult);
physical description of individuals features if they cannot be identified to species level;
behaviour when first sighted (e.g. travelling, foraging, resting);
bearing and distance;
time, vessel position, vessel speed, vessel activity;
water depth (if known), sea state, visibility, glare; and,
any other vessels in the area.
[bookmark: _Toc1061603][bookmark: _Toc535504893][bookmark: _Toc2814812]Roles and responsibilities
[bookmark: _Toc1061604][bookmark: _Toc2814813]Introduction
Two MMOs and one PAM operative are proposed to implement this MMMP for construction activities.  Further information on the specific responsibilities of MMOs and PAM operatives are outlined below, including information on the level of experience required.
[bookmark: _Toc1061605][bookmark: _Toc535504894][bookmark: _Toc2814814]Marine Mammal Observers
Dedicated and JNCC-accredited MMOs will need to be present and on-watch for the pre-construction search and, where possible, will continue during construction activity and to cover any breaks.  ‘Dedicated’ means that this should be the person’s sole responsibility.  Two MMOs will be required to cover the entire mitigation zone, with good viewing platforms to allow for 360° coverage.  The MMOs must be able to determine the extent of the mitigation zone from their location, unless poor visibility does not allow this.
The MMOs will need to be equipped with binoculars, a ranging stick and the JNCC reporting forms.  The MMOs should scan the mitigation zone with the unaided eye and use binoculars when needed to determine detail (such as to look further at the area where a possible sighting has been made).  Binoculars should not be used continually as they restrict peripheral vision and views close to the vessel. 
Clear communication channels between the MMOs, the PAM operative and the contact within the construction team (who should be named prior to any activity commencing) are required, and the communication procedures should be established and agreed prior to any construction activity with regard to the communication of any detection within the mitigation zone, and when the mitigation zone is clear for construction to commence.  The MMOs and PAM operative should be notified of a construction activity due to take place 24 hours beforehand and should be on site at minimum 1.5 hours prior to commencement of that activity. 
The MMOs specific responsibilities are:
To commence a pre-construction activity search at least 30-minutes before construction starts to ensure no marine mammal/s are within the mitigation zone.
In the event that marine mammals are detected within the mitigation zone during the pre-construction activity search, to communicate to the named construction team member, and to ensure no activity commences until at least 20-minutes have passed since the detection within the mitigation zone and the 30-minute pre-construction search has been completed.
To notify the named member of the construction team once the marine mammal has left the mitigation zone and, again, once the mitigation zone is clear for commencement of the construction activity (i.e. there have been no marine mammals within the mitigation zone for 20-minutes and the 30-minute pre-construction activity search has been completed).
[bookmark: _Toc1061606][bookmark: _Toc535504895][bookmark: _Toc2814815]Passive Acoustic Monitoring operator
PAM is able to detect the vocalizations of marine mammals and works best for echolocating species that are near-continually vocalizing, such as harbour porpoise and dolphin species.  PAM will be required to complement the monitoring by the MMOs.  
PAM operatives should be experienced and trained in PAM hardware and software (preferably with experience in using PAMGuard as the proposed software), as they will be required to determine the range of a detected marine mammal to the hydrophone location if the PAM software is unable to, and to interpret the detected sounds. 
The PAM operatives’ responsibilities will be the same as those for the MMO outlined above, as well as being responsible for the deployment, maintenance and operation of the PAM hydrophone, including any spares (for safety reasons this may need to be undertaken by a member of the construction team, but the PAM operative should be present at all times of deployment and retrieval of the PAM hydrophones).  Spare working hydrophones should be present at all times.
[bookmark: _Toc1061607][bookmark: _Toc535504896][bookmark: _Toc2814816]Outline mitigation procedure
The outline mitigation procedure is summarised in the diagram provided on the following page.

2

Pre-construction activity search
Marine mammal detected in the mitigation zone during the pre-construction search?
Monitor and track marine mammal 
30 minutes before the commencement of the construction activity, begin pre-construction search with 2 MMOs & 1 PAM Operative

No marine mammals within mitigation zone for 30 minutes
Marine mammal/s clear of the mitigation zone for 20 minutes and pre-construction search has been completed 
MMOs / PAM Operative to complete all reporting and submit to JNCC
NO
YES
Construction activity commences
MMOs / PAM Operative gives the construction team all clear to commence



When possible, MMOs / PAM Operative to continue during construction activity and to cover any breaks

[bookmark: _Toc1061608][bookmark: _Toc535504897][bookmark: _Toc2814817]References
[bookmark: _Toc2594643]
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