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John Kennedy, +353 (0)1 655 6099
Foreshore Section,

Department of Housing, Planning and Local

Government,

Newtown Road,

Wexford.

15" June 2020

Dear John,

RE: FS007049 — FORESHORE LICENCE APPLICATION BY SURE PARTNERS LTD., SITE INVESTIGATION

In our ongoing development of the Arklow Bank Wind Park Phase 2, Sure Partners Limited (SPL), a
subsidiary of SSE Plc, submitted a Foreshore Licence Application last November in respect of site
investigation activities to inform the engineering and design of this offshore wind farm. As part of the
application process, a consultation phase ran from November 2019 until January 2020. In response to
observations received during the consultation phase SPL provided supplementary environmental
information in support of the application. As a result of the supplementary environmental information a
further consultation phase has been opened to ensure all stakeholders were fully informed on the totality
of the environmental studies related to the planned site investigation works.

SPL are grateful to the prescribed bodies for their review of the Foreshore Licence Application and
welcome the observations made during the initial consultation and the more recent re-consultation
phase. SPL acknowledges receipt of the observations from the following consultees:

Wicklow County Council

1. Merlin Ovington of Wicklow County Council confirmed receipt of the application and responded
on the 25th November 2019 confirming that Wicklow County Council has no objection to this
licence application. Wicklow County Council would appreciate if the licence could include a
condition whereby the applicant / licensee:
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e Notifies Wicklow County Council’s Marine Officer prior to the commencement of each
stage of the site investigations;

e Liaises with County Council’s Marine Officer with regard to the publication of a local
marine notice. The local marine notice should give a general description of operations
and dates of commencement and planned completion.

2. Siobhan O’Brien of Wicklow County Council also confirmed receipt of the application and
responded on the 21 Oct 2019 with a nil response.

3. Christine Flood of Wicklow County Council, who works as a Senior Executive Officer for the
Enterprise and Corporate Services Division, confirmed receipt of the application and responded
on the 16™ Dec 2019 to indicate the support of the group for the development of an offshore
windfarm at Arklow Bank. They believe it will be very beneficial for the local economy from an
investment, employment and training and development perspective.

SPL were advised by the Foreshore Section of Department of Housing, Planning and Local Government on
the 12™ June 2020 that following review of the supplementary environmental information Merlin
Ovington of Wicklow County Council advised they had no objection to the licence application and their
comments were unchanged from those submitted on 25" November 2019 last.

SPL have already started consultation with Wicklow County Council and have had close engagement with
Wicklow County Council’s Marine Officer, Paul Ivory. SPL confirm that our engagement will continue
throughout the project. SPL will notify Wicklow County Council’s Marine Officer prior to the
commencement of each stage of the site investigations and will arrange the publication of a Notice to
Mariners giving a general description of operations and dates of commencement and planned completion,
in advance of any site investigation activities.

Marine Institute

The Marine Institute confirmed receipt of the application and responded on the 23rd Nov 2019 stating
that they are satisfied that the site investigations as proposed will not have a significant impact on the
marine environment in the survey area, will not have a significant impact on other legitimate uses/users
of the area and therefore had no objections to a licence being granted. The Marine Institute
recommended that the following specific conditions should be attached to any licence issued.

e The Licensee shall use that part of the Foreshore the subject matter of this licence for the
purposes as outlined in the application and for no other purposes whatsoever.

Sure Partners Limited is part of the SSE Group

The Registered Office of Sure Partners Limited is Red Oak South, South County Business Park, Leopardstown, Dublin 18, Ireland

Registered in the Republic of Ireland No. 291493

sserenewables.com

Directors: Barry Kilcline, Barry O’Regan, Stephen Wheeler 2



Sse For a better
Renewables | world of energy

e The Licensee shall ensure that the works are carried out and completed in accordance with the
plans and particulars lodged with the application.

e The Licensee shall appoint a Fisheries Liaison Officer who shall consult with the SFPA, relevant
fishermen’s groups and charter boat skippers in order that appropriate actions can be taken to
avoid or minimise any interactions with ongoing fishing / angling activities in the area during the
course of the investigations.

SPL were advised by the Foreshore Section of Department of Housing, Planning and Local Government on
the 11™" May 2020 that following review of the supplementary environmental information the Marine
Institute’s comments were unchanged from those submitted on 23rd November 2019 last.

SPL can confirm that they will use the section of Foreshore outlined in the Foreshore Licence Map for the
purposes mentioned in the application only unless separately permitted by the existing Foreshore Lease.
SPL also confirm that the works will be carried out and completed in accordance with the plans and
particulars lodged with the application. A Fisheries Liaison Officer (FLO) has already been appointed and
has been actively engaging with the fishing community. Our FLO will have further engagement with
relevant fisheries stakeholders and will ensure that they are notified through a Notice to Mariners at least
2 weeks prior to the start of any proposed site investigation survey works.

Development Application Units — Department of Culture, Heritage and the Gaeltacht

1. Underwater Archaeology

Simon Dolan of the Department of Culture, Heritage and the Gaeltacht, confirmed receipt of the
application and responded on the 29th Nov 2019 stating that given the location of the proposed site and
the nature of the works it is possible that underwater archaeology may be impacted by these operations.
It is therefore recommended that an Underwater Archaeological Impact Assessment (UAIA), as described
below, shall be undertaken to assess the impact of the development on known or potential archaeology
prior to any works proceeding at the site. These conditions should be included as a condition in the
granting of any foreshore licence. It should be borne in mind, that if significant archaeological remains are
found, refusal might still be recommended, and/or further monitoring or excavation required.
Underwater Archaeological Impact Assessment shall be compiled as follows:

e The applicant is required to engage the services of a suitably qualified archaeologist to
carry out an archaeological assessment of the potential impacts of the
development/proposed works.
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e The assessment shall comprise of a detailed desktop study, with the archaeologist
carrying out any relevant documentary research including consulting with the Wreck
Inventory of Ireland, the Record of Monuments and Places all of which are held by this
Department. The Topographical Files held by the National Museum of Ireland should also
be consulted. The assessment should also include a detailed archaeological impact
statement including a detailed description of the proposed works and the impact they
will have on known and/or potential archaeology.

e The archaeologist shall carry out a geophysical survey (sidescan and magnetometer) of all
areas to be impacted both directly and indirectly by the proposed works. The geophysical
survey should be licenced under sections 2 & 3 of the National Monuments Act 1987.

e Having completed the work, the archaeologist shall submit a written report to this
Department for review. The site investigation works should not take place until the
archaeological assessment has been reviewed by this Department.

e Where archaeological material/features are shown to be present, preservation in situ,
avoidance, preservation by record (archaeological excavation) or archaeological
monitoring may be required. The applicant shall be prepared to be advised by the
Department of Culture, Heritage and the Gaeltacht in this regard.

SPL will implement and comply with the suggested conditions above and engage with the Department
accordingly. A detailed geophysical survey (sidescan and magnetometer) of the site was completed in
August 2019. SPL have commissioned the services of a qualified marine archaeologist to review the
geophysical survey data and undertake an Underwater Archaeological Impact Assessment (UAIA) of the
proposed works. The marine archaeologist has undertaken a desktop review in the area and has identified
areas of archaeological interest (e.g. Historical wrecks). The strategy for this site investigation covered in
the foreshore licence will be to avoid the known areas of archaeological concerns and known historical
wrecks. Once the UAIA is completed this will be submitted to the Department of Culture, Heritage and
the Gaeltacht for review as requested.

In relation to the proposed licence conditions, it is recommended that the following changes (in bold text)
are made which have been agreed directly with Karl Brady of the UAU.

, the archaeologist shall carry out a geophysical survey (sidescan and magnetometer) of all areas
to be impacted both directly and indirectly by the proposed works. The geophysical survey should be
licenced under sections 2 & 3 of the National Monuments Act 1987.”
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2. National Parks and Wildlife Service
Simon Dolan of the Department of Culture, Heritage and the Gaeltacht, confirmed receipt of the
application and responded on the 29th Nov 2019 stating that the DAU concur with the conclusion of the
Natura Impact Statement document and request that mitigation outlined in Section 6 of the supporting
document is implemented in full.

Dr David Lyons of the Department of Culture, Heritage and the Gaeltacht responded on the 4™ June 2020
and confirmed that he has no further comments on the supplementary environmental information
provided for the Arklow Bank Site Investigation licence application.

SPL confirm that the mitigation measures detailed in the Natura Impact Statement will be implemented.

Department of Agriculture, Food and the Marine

Louise Tokay of the Department of Agriculture, Food and the Marine confirmed receipt of the application
and responded on the 27th Nov 2019 stating that: on the basis of the information provided the
Department recommends the following conditions:

e The Licensee shall use that part of the Foreshore the subject matter of this licence for the
purposes as outlined in the application and for no other purposes whatsoever.

e The Licensee shall ensure that the works are carried out and completed in accordance
with the plans and particulars lodged with the application.

e The Licensee shall appoint a Fisheries Liaison Officer who shall consult with the SFPA,
relevant fishermen’s groups and charter boat skippers in order that appropriate actions
can be taken to avoid or minimize any interactions with ongoing fishing / angling activities
in the area during the course of the investigations.

SPL were advised by the Foreshore Section of Department of Housing, Planning and Local Government on
the 11th May 2020 that Grace O’Callaghan of the Department of Agriculture, Food and the Marine
provided the following update:

e The Marine Engineering Division comments are unchanged from those submitted in
December 2019;

e SFPMD agree with the comments the Marine Institute made in their original submission
on the inclusion of a Fisheries Liaison Office;

e Marine Institute comments are unchanged from those submitted in October 2019 last.
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SPL confirm that they will use the section of Foreshore outlined in the Foreshore Licence Map for the
purposes mentioned in the application only unless separately permitted by the existing Foreshore Lease.
SPL also confirm that the works will be carried out and completed in accordance with the plans and
particulars lodged with the application. A Fisheries Liaison Officer (FLO) has already been appointed and
has been actively engaging with the fishing community. Our FLO will have early engagement with relevant
fisheries stakeholders and will ensure that they are notified through a Notice to Mariners at least 2 weeks
prior to the start of any proposed site investigation survey works.

Marine Survey Office

The Marine Survey Office confirmed receipt of the application and responded on the 17" Oct 2019
confirming the office raises no objections to the granting of the licence.

SPL were advised by the Foreshore Section of Department of Housing, Planning and Local Government on
the 21° April 2020 that the Marine Survey Office had no additional comments to add.

Water and Marine Advisory Service of the Department of Housing, Planning and Local Government

Mr. Edwin Mooney from the Marine Water Advisor Unit in the Department of Housing, Planning and Local
Government confirmed receipt of the application and responded on the 12" Dec 2019 stating that the
unit has no objections to the granting of a licence subject to the following conditions:

e The Applicant should notify this Department of the date of commencement of the Site
Investigation/Survey operations at least 2 weeks prior to commencement.

e All works must be completed in accordance with the drawings and documents submitted
in support of the application.

e During the course of the Site Investigation/Survey operations the Applicants shall ensure
that;

a) All necessary precautions are put in place to protect the publicin accordance with
relevant Health and Safety Legislation;

b) Existing public access arrangements to the general foreshore area are not
impeded by any vessels, plant or materials used in connection with the site
investigations/surveys, and where relevant this access should be made safe and
guaranteed by the provision of appropriate signage/notices/barriers etc. to the
satisfaction of the Department of Housing Planning and Local Government;
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c) Procedures are adopted to ensure that the site investigations/survey operations
are not injurious to fishing, navigation, adjacent lands or the public interest.

e All vessels/floating plant shall have appropriate certification from the Marine Survey
Office.

e On completion of the Site Investigation/Surveys the Applicants should ensure that all
equipment and materials are removed and the foreshore is reinstated to its original
condition, to the satisfaction of the Department of Housing, Planning and Local
Government.

e Marine notice, lighting and markings are to be carried out in consultation with the
Maritime Safety Directorate, Department of Transport, Leeson Lane, Dublin 2.

e All relevant Site Investigations and Marine Surveys to comply with the NPWS (2014)
“Guidance to Manage the risk Marine Mammals from Man-made Sound sources in Irish
Waters” including the employment of a Marine Mammal Observer as appropriate.

SPL confirm that the works will be carried out and completed in accordance with the conditions outlined
above.

Inland Fisheries Ireland

Feedback was received from Inland Fisheries Ireland on the 22" March and again on the 30" April 2020
stating that the following:

Inland Fisheries Ireland’s (IFl) brief includes conservation of relevant fish species. Of relevance in the
present case are marine sport fish species, such as tope and smoothound, (both members of the shark
family and caught via off-shore deep water leisure angling), and migratory species traversing the coastline
and entering into the Avoca river — including Atlantic salmon, sea trout, sea- and river lamprey.

In terms of time windows, the following are relevant in regard to planning of the geotechnical
investigations (see Table 1):

. summer inward migration of 1-sea winter salmon or grilse into the Avoca

o migration of adult river lamprey into the Avoca system from late summer through autumn and
winter

o spring (March — May) downstream migration of salmon smolts moving out to sea.
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These migratory species, as well as sea trout, would be passing through the proposed foreshore
application area. The windows of fish migration are particularly relevant in regard to proposed survey
works in the confined area in Arklow town.

The sea trout is a migratory form of the brown trout and sea trout are known to run many of the smaller,
as well as larger, rivers along the Wicklow coast. The smolt stages of the sea trout are known to descend
from the river into estuarine and inshore waters and to congregate there for a period of weeks annually
in the May-June period. Sea trout can range widely at sea in any year to feed before returning to
freshwater.

Table 1. Generalised timing of life stages of relevant migratory fish species using Avoca estuary

Fish species EU Status Life stage Estuary transit
Atlantic salmon Habitats - Annex | Adult upstream All times of year: ‘spring’
Il migration fish; grilse run in June -
July

Smolt downstream run | March - June

Sea trout all Smolt run in May-June

River lamprey Habitats - Annex | Upstream Adult Autumn - winter
Il spawning migration

Seaward migration of Autumn - winter
young adults

Eel EU Eel Action Upstream migration of
Plan elvers

Downstream of adult Autumn
fish

In a marine context, the timings should be examined in regard to the spawning time and spawning area
of commercially-important fish species and input of Sea Fisheries Protection Authority (SFPA) should be
sought here.
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The sound-generating surveys proposed here are not of the geophysical type procedures that generate
sound pressure levels (SPL) of 200 dB or greater directly into the water column and that lead to
propagation of sound widely throughout the water column. The proposed surveys in this application will
be focussed into specific borehole locations and sound transmission will be both into the water column
and also into the bed material being drilled. No information is provided on the sound levels (dB) associated
with the proposed instruments and drilling gear.

Mitigation measures in regard to the timing of works and also in regard to levels and duration of noise
generation and potential for adverse impact on fish species should be agreed with Foreshore Divn DHPCLG
and form part of any foreshore licence. IFl would point out that the mitigation measures and guidance of
NPWS in regard to sound /noise and their impact on marine mammals are not transferrable to fish species.
The fish remain invisible to any shore- or boat-based observer. Mitigation measures should aim to reduce
the sound generated, in intensity and duration. Seasonality of the sampling and a short sampling window
may also provide some mitigation. The comments of IFl in this regard relate to fish species of conservation
significance and of leisure angling significance all of which constitute part of IFI’s brief.

The applicant provides a broad timeline, with work proposed for summer 2020. The series of boreholes
(n=39) would constitute the major source of sound or noise. IFI assumes that borehole drilling will take
place on a one-at-a-time basis. IFl would also wish to understand if all borehole drilling is scheduled for
2020 or if the drilling is to be spaced out over the 3-year period indicated in the licence application. Both
of these items

. One-at-a-time drilling
o Phased drilling over 3 years

Would provide mitigation in regard to noise dispersal and should be considered by the applicant and
DHPLG Foreshore Divn.

IFl notes the suite of mitigation measures proposed in regard to waste material generated as a result of
the drilling operations and considers that these mitigations should be included as conditions in the
foreshore licence.

The IFI comments above do not cover commercial marine fish and the advice of SFPA should be sought in
regard to impacts on the eggs/larvae and adult life stages of commercially-important fish species in the
area of proposed works.

The amended document has a detailed section on the cumulative effects of existing projects in the area
and we note that the applicants propose to mitigate any overlap with the few projects that might be
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carried out simultaneously with this application. However, in Section 5.3 there is no outline of how they
propose to mitigate the concurrent works carried out by multiple organisations.

IFI considers that this potential for cumulative impacts is one that requires consideration by Foreshore
Divn. of the Department.

SPL acknowledge the comprehensive feedback provided by Inland Fisheries Ireland on the 11*" February
and the 30" April 2020 and would like to provide evidence to demonstrate that the impacts arising from
the geotechnical investigations (Gl) would be extremely localised and therefore represent a low risk to
fish species. Furthermore, SPL has provided specific responses with respect to the points raised.

The key impact of the Gl survey, and as highlighted by the IFl consultation response, is the potential for
subsea noise to lead to effects on ecological receptors. As the IFl correctly notes, the activities requested
under this license application are not of the high intensity geophysical noise sources that generate sound
pressure levels (SPL) of 200 dB re 1 pPa or greater directly into the water column and that lead to
propagation of sound widely throughout the water column. The proposed activities are significantly less
acoustically intrusive. A subsea noise modelling assessment has been undertaken based on recommended
published thresholds (Popper et al.,, 20141) in support of the planned Gl investigations. The results
demonstrate the localised nature of the impacts and are presented in the Technical Note, (Assessment of
Subsea Noise on Fish Receptors), appended to this letter.

In summary, the subsea noise modelling assessment demonstrated that the potential for injury or
impairment to sensitive fish receptors, including migratory fish species as highlighted by the IFl, is low and
would be very localised. For continuous noise sources, including vessel noise, borehole drilling and
vibrocore, recoverable injury in the most sensitive fish hearing group (e.g. herring) may occur out to 8 m
from the source, whilst a temporary hearing impairment (reversible) may occur out to 32 m from the
source. There were no published quantitative thresholds for migratory fish species, but salmonids and
lamprey have less sensitive hearing than herring and therefore it is anticipated that the effect ranges will
be smaller. These distances demonstrate that the noise is extremely localised to the immediate area
surrounding the survey vessel.

For the seismic CPT, a conservative assumption was made for the impulsive noise source level, which
demonstrated that for all fish hearing groups the ranges of effect would be very localised with both

" Popper, A. N., Hawkins, A. D., Fay, R. R., Mann, D., Bartol, S., Carlson, Th., Coombs, S., Ellison, W. T., Gentry, R., Hal vorsen, M.
B., Lokkeborg, S., Rogers, P., Southall, B. L., Zeddies, D. G. and Tavolga, W. N. (2014) ASA S3/SC1.4 TR-2014 Sound Exposure
Guidelines for Fishes and Sea Turtles: A Technical Report prepared by ANSI-Accredited Standards Committee S3/SC1 and
registered with ANSI. Springer and ASA Press, Cham, Switzerland.
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mortality and recoverable injury predicted over 4 m for lamprey and 8 m for salmonids. A temporary
hearing impairment (reversible) may be anticipated to occur over no more than a few tens of metres since
the source level for the seismic CPT would be only marginally higher than the published threshold at which
this impairment could occur.

Considering the conservative approach to the modelling as detailed in the appended Technical Note and
the vast nature of the offshore environment in which the sampling activities will be taking place (the wind
farm lease area alone covers an area 27.2km in length and 2.5km in breadth and is 8 to 12km from the
east coast of Ireland), the impacts of the Gl survey on fish species will be extremely localised and therefore
low risk. It is also worth noting that the sources of noise from these activities will be of a similar character
and level as the many commercial vessels operating throughout the region day to day and therefore
animals will be acclimatised to a large extent.

Mitigation and Project Designed-in Measures

Noise mitigation measures proposed for the Gl survey is primarily focussed on marine mammal receptors
and will follow NPWS guidance (2014)%. We note IFI's comment that the use of MMOs is not transferrable
to reducing any risk on fish receptors and although there are no specific mitigation requirements for fish,
(due to the very small magnitude of effects), a number of designed-in measures will be implemented to
reduce the risk of any effects occurring on fish receptors.

1. In response to the IFI’s point regarding the potential for species to congregate in the mouth of
the Avoca and in the estuary, SPL commit that the majority of survey work will be concentrated
on the Arklow Bank area and not in the mouth of the estuary.

2. Inrelation to the duration and extent of the works, we highlight that not all of the specified survey
activities within the license application shall be undertaken in 2020 or in any given year and that
the total GI works for the ABWP project will be spread out and phased over multiple years to
reduce the impacts on fishing activity.

3. Furthermore, we also wish to note that the proposed borehole activity will not be undertaken in
parallel and that at most two boreholes will be undertaken at the same time to minimise the
impacts from the proposed scope of work.

Response to IFl questions

A number of specific points were raised by IFl for which we have provided a response below:

2NPWS., (2014). Guidance to minimise the risk to marine mammals from man-made sound sources in Irish waters. Guidance
Document by the National Parks and Wildlife Service of the Department of Arts, Heritage and Gaeltacht, Dublin.
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e In relation to the timing of the survey activities, the IFl provides a range of different migratory
windows for different species traversing the Avoca estuary which depending on the specific
species covers most of the year. As a result, it is not possible to completely avoid all of the
migratory windows, however, it is likely that there will be periods of inactivity over the survey
period, with gaps being left between different campaigns with no boreholes or sampling being
undertaken.

e In relation to the potential for cumulative impacts, we would like to highlight that SPL have
considered these impacts both with respect to noise and dispersion of suspended sediments. In
relation to noise, the levels are sufficiently low and isolated from any given borehole not to
interact with any other potential wind farm surveys outside of the site boundary. In relation to
sediment, the potential maximum sediment volume that will be generated from all of the
boreholes is a very small fraction of the sediment that is naturally transported around the site on
a daily basis due to natural sediment dynamic processes and as such the impact of the boreholes
is negligible in this regard (for the specific characteristics of the Arklow Bank site).

e We would also like to note that SPL will engage with the SFPA in advance of these activities
commencing, which is in agreement with the suggestions from IFI.

e IFl notes the suite of mitigation measures proposed in regard to waste material generated as a
result of the drilling operations and considers that these mitigations should be included as
conditions in the foreshore licence. SPL confirm that these mitigations will be followed by the
Contractor undertaking the works.

We hope that the information provided above satisfies your queries and we would be happy to discuss
any items further with you if required.

Yours sincerely,

(Jobn O S 00

John O’Sullivan

for and on behalf of Sure Partners Limited.

Attached: LF100034-MIP-GT-SUR-TCN-001_Asseessment of Subsea Noise on Fish Receptors
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Background

The impact considered here, and as highlighted by the IFI consultation response, is the potential for subsea
noise arising from the Gl survey. The surveys outlined in the license application will involve the following:

e  Composite borehole drilling at up to 39 locations within the Foreshore Licence application
area; boreholes will extend to up to 70m depth and shall be typically 100-150mm diameter;

e Enhanced Cone Penetration Testing (CPT) and seismic CPT at up to 56 locations within the
array area, along with additional CPT every 500 m along the three cable route options (up to
80 locations in total);

e  Shallow geotechnical sampling, comprising grab samples or shallow vibrocores with sample
taken every 500m along the three cable route options; The maximum expected depth of a
vibrocore sample is 6-8m and the nominal diameter is typically 50-150mm.

Subsea noise assessment

Approach

A noise modelling assessment was undertaken for a representative suite of the site investigation activities, to
assess the potential for injury and disturbance to sensitive fish receptors arising from these activities.
Thresholds for injury and disturbance were applied based on the latest guidelines (Popper et al., 2014)’
widely accepted for the offshore wind farm industry in the UK and Republic of Ireland. Fish are typically
grouped into the following hearing categories based on their anatomy:

e  Group 1 fish: fishes with no swim bladder or other gas chamber (e.g. elasmobranchs and
flatfish). These species are less susceptible to barotrauma and are only sensitive to particle
motion, not sound pressure.

e  Group 2 fish: fishes with swim bladders but the swim bladder does not play a role in hearing
(e.g. salmonids). These species are susceptible to barotrauma, although hearing only
involves particle motion, not sound pressure.

e  Group 3 fish: Fish in which hearing involves a swim bladder or other gas volume (e.g. Atlantic
cod, herring and relatives). These species are susceptible to barotrauma and detect sound
pressure as well as particle motion.

e Fish eggs and larvae.

Subsea noise arising from the activities can be defined as continuous noise (vessels, borehole drilling and
vibrocore) and impulsive noise (seismic CPT). Enhanced CPT would not result in any discernible noise level.
The noise source levels for activities producing continuous noise are within the range of noise produced by
the construction vessels themselves and therefore the noise modelling, conservatively, assumed that the
vessel with the highest source level would predict the maximum range of effect for borehole drilling and
vibrocore?. Similarly, the noise modelling assessment took a precautionary approach and, in the absence of
source level data for the planned seismic CPT, applied a source level from a larger seismic CPT for which
data was available to determine effect ranges on sensitive fish species.

" Popper, A. N., Hawkins, A. D., Fay, R. R., Mann, D., Bartol, S., Carlson, Th., Coombs, S., Ellison, W. T., Gentry, R., Hal vorsen, M. B.,
Lokkeborg, S., Rogers, P., Southall, B. L., Zeddies, D. G. and Tavolga, W. N. (2014) ASA S3/SC1.4 TR-2014 Sound Exposure
Guidelines for Fishes and Sea Turtles: A Technical Report prepared by ANSI-Accredited Standards Committee S3/SC1 and registered
with ANSI. Springer and ASA Press, Cham, Switzerland.
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Results: continuous noise

For continuous noise the quantitative thresholds were only available for the most sensitive hearing group:
group 3 fishes. The recommended threshold from Popper et al. 2014 for group 3 fishes was 170 dB re 1 pPa
(rms) for recoverable injury based on a highly precautionary assumption of an animal remaining within the
range of effect for a period of 48 hours. For a temporary hearing impairment (known as a Temporary
Threshold Shift or TTS) the threshold was 158 dB re 1 pPa (rms), again with a very precautionary
assumption of an animal remaining within the range of effect for 12 hours. The highest source levels
modelled were for a hopper suction dredger using dynamic positioning (DP) and were as follows:

e  Peak Sound Pressure Level (SPL)-191dBre 1y @ 1 m
e  Sound Exposure Level (SEL) (unweighted) over 24 hours — 237 dB re 1uPa?s @ 1 m
e  Root Mean Square (RMS) - 188 dBre 1y @ 1 m?

The model developed for the ABWP Gl surveys predicted that the potential for recoverable injury in group 3
fishes would not be exceeded beyond a range of 8 m from the source (Table 1). TTS would not be exceeded
beyond a range of 32 m from the activity in group 3 fishes. For group 2 fishes, which includes Atlantic salmon
and sea trout, and group 1 fishes, which includes lamprey, the range of effects will be smaller than described
for group 3 fishes. Popper et al. (2014) provides a semi-quantitative assessment for these group 1

and 2 fishes with the risk of recoverable injury described as ‘Low’ in the nearfield (tens of metres from the
source). It is also worth noting that the sources of noise from these activities will be of a similar character and
level as the many commercial vessels operating throughout the region day to day and therefore animals will
be acclimatised to a large extent.

Table 1. Qualitative and quantitative assessment of the range of effect from continuous noise on fish
species (Popper et al., 2014). ‘N’ is nearfield (10’s of metres), ‘I’ is intermediate field
(100’s of metres), F is far field (1,000’s of metres).

Mortality Impairment
Recoverable injury TTS

Group 1 fishes N: Low N: Low N: Moderate

I: Low I: Low I: Low

F: Low F: Low F: Low
Group 2 fishes N: Low N: Low N: Moderate

I: Low I: Low I: Low

F: Low F: Low F: Low
Group 3 fishes N: Low 8m 32m

I: Low (170 dB RMS for 48 hrs) (158 dB RMS for 12 hrs)

F: Low

2 Note: measurements of a vibro-core test (Reiser et al., 2011) show underwater sound source pressure levels of approximately 187 dB
re TuPa @1 m (RMS) and therefore potential injury and disturbance ranges are similar to those presented for vessels (Table 1).
Reference: Reiser, C.M, D.W. Funk, R. Rodrigues, and D. Hannay. (eds.) 2011. Marine mammal monitoring and mitigation during
marine geophysical surveys by Shell Offshore, Inc. in the Alaskan Chukchi and Beaufort seas, July—October 2010: 90-day report. LGL
Rep. P1171E-1. Rep. from LGL Alaska Research Associates Inc., Anchorage, AK, and JASCO Applied Sciences, Victoria, BC for
Shell Offshore Inc, Houston, TX, Nat. Mar. Fish. Serv., Silver Spring, MD, and U.S. Fish and Wild. Serv., Anchorage, AK..
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Results: impulsive noise

For impulsive noise, the Popper et al. (2014) criteria for impulsive noise (e.g. pile driving) were adopted in
the noise model for the seismic CPT (see Table 1). Source levels modelled (based on a larger seismic CPT)
were:

e PeakSPL-220dBre1p@1m
e  SEL unweighted over 24 hours — 189 dB re 1yPa’s @ 1 m
e RMS-190dBre1lp@1m

It was not possible to model TTS for the seismic CPT as the threshold for this was cumulative SEL and there
is currently no information available on pulse rates to predict the range of effect. However, the threshold at
which injury could occur from SEL from seismic CPT over 24 hours (=186 dB re 1uPa?s) is only marginally
lower than the source level for this metric (189 dB re 1uPa?s) and therefore the effect range is anticipated to
be in the order of no more than a few tens of metres or less. The source level for cumulative exposure to
SEL from seismic CPT over 24 hours is not exceeded for the mortality and recoverable injury thresholds
(Table 2).

Table 2. Range of effect for fish hearing groups from impulsive noise arising from the seismic CPT.
Thresholds based on Popper et al., (2014).

Type of Metric Mortality and potential mortal

animal injury

Threshold Threshold Range
Group 1 SELcum >219 N/E >216 N/E
fishes SPLpk >213 am >213 am
Group 2 SELcum 210 N/E 203 N/E
fishes SPLpk >20/ gm >20/ 8m
Group 3 SELcum 207 N/E 203 N/E
fishes SPLpk >207 8m >207 8m

The model predicted that the ranges of effect were very small for all hearing groups of fish and would not
exceed 8 m from the source for mortality or recoverable injury.

Conclusion

The assessment has shown that effects on fish receptors are predicted to be very localised from all the
planned site investigation activities. Potential injury or impairment would be in the range of just metres from
the source for both continuous and impulsive noise sources.
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