Walker IW (Ian)

From:
Sent:
To:
Cc:

Subject:

Thank you for your detailed response to the advice we submitted to you in July in connection with the above issue.
| havé discussed this with colleagues in our Coastal and Marine Unit who were involved in drafting our advice and
we believe that, prior to submitting anything additional, it would be beneficial if we could take up your offer to
meet, in order to ensure that any further evidence we provide meets your requirements.

mill be in touch with you shortly to agree a suitable date, most probably in the new year. We would be
appy to host the meeting at our Battleby office or can travel to Victoria Quay as you prefer,

f hope this is an acceptable way forward for now but please don’t hesitate to get back to me if you have any
concerns.

Yours sincerely,

Hea Policy & Advice
Scottish Natural Heritage
Great Glen House
Inverness

V3 S8NW

From: SRS
Sent: 01 November 2017 14:10

Subject: RE: Impact of Acoustic Deterrent Device {ADD} Use on Cetaceans

Good afternoor-

Thank you for your email, | confirm receipt. We will get back to you with a fuller response once we have considered
the issues you have raised.

Kind regards,

- ochalf of NS
“ Policy & Advice Directorate Support




Scottish Natural Heritage | Great Glen House | Leachkin Road | Inverness | IV3 8NW | : 01463 725256

Ui Piease consider the environment before printing this e-mail.

Subject: Impact of Acoustic

Dear

I refer to your letter of 28 July 2017 enclosing advice on the above issue.

Device (ADD) Use on Cetaceans

We have now considered your advice but feel that it only provides a partial response to our
request. We feel that more information on ADD use and its potential impacts on cetaceans is
required if future management options are to be considered.

We accept that there is some evidence to show that some ADDs can cause disturbance or.. ., ...
displacement in certain circumstances but do not feel that your advice explored this issue in
sufficient detail. We appreciate that not all of the information that might be required to fill this gap
is available but feef that particular pieces of work have not been included in the advice that may
be useful in enabling us to make progress on this matter.

We agree that further assessment is required before the potential for hearing damage, stress and
masking can be demonstrated and consider that this should be part of the further assessment
process. £ g

We consider that there still remains significant work to be done before it can be demonst
there is a case for managing ADD deployment and use. :

In particular, there is a need for further research and assessment of:-

the wide range of ADDs currently available and their potential for impact on cetac n
example, in your advice you consider four main devices that are used in the aguagtil dustry:
and provide details on their potential lmpact on cetaceans It would be helpful for 'ou o consider®

the evidence of impacts related to displacement effects for the majority of the devisesiref
in your advice was limited to certain species and, in s
would thereforgghe;helpful to. consider;these. findings;:db Meikeswid
impacts, in moving forward, ' G

%
a greater consideration of the merits and shortfalls of “cetacean friendly” devices (e.g.,
Genuswave) which may offer the best future option in this area. When considering this point, it

would be helpful to hghlight particular ADDs that are not considered a cause for concern for

cetaceans.

. § g«g 1»@
the different possibilities for how ADDs could be used (i.e. contlnuous manually trlggered
automatically triggered) to reduce their potential impact.

2




the context in which ADDs are used (i.e. open seas, enclosed sea lochs orggstrict
especially in relation to any use of these same areas by cetaceans. The overlap betwe
higher than average concentrations of harbour porpoise in the SAC and ADD distribution would
appear to argue against a negative impact.

the possible impact of ADD noise in the context of other noise in the local marine environment.
We are aware that future work proposed by SAMS, as well as the new COMPASS project may
assist in providing some of this information.

the identification of areas where there is specific concern about the potential cumulative impact of
ADD noise. For example, in your advice you discuss the cumulative effects of ADD use in
restricted areas such as straits and sounds, which could be a particular issue. More information on
specific areas where you deem this to be a particular concern would be helpful.

the level of sound from ADDs that may evoke a behavioural response in cetaceans (although you
note this may be a difficult issue due to the lack of information).

This is the kind of work that we feel is essential to provide the necessary scientific evidence
required to consider potential future management measures in this area. We need first to explore
the above issues in order to be in a position to consider if effective practical management
measures are necessary and, if so, what the options might be.

Furthermore, since ADDs are often known to be used continuously at some sites without evidence
of their efficacy in deterring seals from the area, it would be helpful if SNH could consider the
practicalities of developing best practice guidance in partnership with the industry on ADD use,
aithough we do appreciate that further research and assessment (as highlighted above) would be
required to maximise the full potential of such guidance.

We appreciate that it might take time to resolve some of these issues and that some may prove
intractable. We consider, however, that it is important to establish as many facts as possible to
ensure that the basis for any potential future management measures is, as far as possible, sound
science.

We are happy to meet to discuss this issue further if it would be helpful,

Marine Scotland

Marine Planning & Policy
Area 1A- South

Victoria Quay i
Edinburgh

EHB 6QQ
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This e-mail (and any files or other attachments transmitted with it) is intended solely for the attention of the
addressee(s). Unauthorised use, disclosure, storage, copying or distribution of any part of this e-mail is not
permitted. If you are not the intended recipient please destroy the email, remove any copies from your
system and inform the sender immediately by return.

Communications with the Scottish Government may be monitored or recorded in order to secure the
cffective operation of the system and for other lawful purposes. The views or opinions contained within this
e-mail may not necessarily reflect those of the Scottish Government.

Tha am post-d seo (agus faidhle neo ceanglan comhla ris) dhan neach neo luchd-ainmichte a-mhain. Chan
eil e ceadaichte a chleachdadh ann an ddigh sam bith, a’ toirt a-steach coraichean, foillseachadh neo
sgaoileadh, gun chead. Ma ’s e is gun d’fhuair sibh seo gun fhiosd’, bu choir cur as dhan phost-d agus
lethbhreac sam bith air an t-siostam agaibh agus fios a leigeil chun neach a sgaoil am post-d gun dail,
Dh’thaodadh gum bi teachdaireachd sam bith bho Riaghaltas na h-Alba air a chlaradh neo air a sgrudadh
airson dearbhadh gu bheil an siostam ag obair gu h-¢ifeachdach neo airson adhbhar laghail eile.

Dh’thaodadh nach eil beachdan anns a’ phost-d seo co-ionann i beachdan Riaghaltas na h-Alba.
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From: J =

Sent: 23 February 2018 14:40

To: » e

Subject: FW: SNH Advice on ADD use and impacts on cetaceans

Attachments: 2017 07 27 - Impact of ADDs on Cetaceans - Advice to  Marine Scotland.pdf

FW: SNH Advice an ADD use and impacts on cetaceans

Dear R

Please find attached a reformatted version of our advice to yourselves. We noticed that the formatting of our advice
sent to you on Friday had altered when saved as a PDF. We feel this makes a difference in the ease of reading the
tables and therefore worthwhile correcting and resending.

With best wishes,

Policy and Advice Officer - Marine Ecology
Scottish Natural Heritage, Battleby, Redgorton, Perth, PH1 3EW

*I www.snh.gov.uk

Sent: y 14:05

To:
Subject: SNH Advice on ADDUSE g mhpacts on cetaceans

Good afternoon,

Please find attached SNH’s advice on the impact of acoustic deterrent devices on cetaceans.

Kind regards,

-| Policy & Advice Directorate Support

Scoltish Natural Heritage | Great Glen House | Leachkin Road | inverness | V3 8NW | t: 01463 725256

(@ Please consider the environment before printing this e-mail.

This email has been scanned by the Symantec Email Security.cloud service.
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Scollish Natural Heritage
Dualchas Nadair na h-Alba

All of nature for all of Scotland
Madar air fad airson Alba air fad

Marine Scotland — Marine Planning and Policy
Scottish Government

Area 1A South

Victoria Quay

Edinburgh

EHE 6QQ

Dear-

IMPACT OF ACOUSTIC DETERRENT DEVICE (ADD) USE ON CETACEANS

Date: 28 July 2017

In an email to SNH, dated 8 March 2017, you asked that, “"SNH submit formal statutory
advice to Scottish Ministers on the impact of ADD use on cetaceans. This advice should be
based on sound scientific evidence concerning the actual impacts of different ADDs on
cetaceans.” In more recent correspondence (1 June 2017}, you clarified that this advice
should "focus on the scientific evidence regarding potential impacts of ADDs on cetaceans”
rather than discussing possible subsequent regulatory or management approaches.

Our advice is provided as requested and summarised betow. In our view:

1. There is sufficient evidence, both empirical and modelled, to show that ADDs can
cause disturbance and displacement of cetaceans.

2. There is sound, scientific evidence to expect that hearing damage, stress and
masking may also occur but these are difficult to demonstrate empirically and would
require further assessment.

Accordingly, we believe there to be a strong case for managing ADD deployment and use,
and we would welcome further discussions with you on potential approaches to take this
forward.

Should yougdgave any questions in connection with this advice

please do not hesitate to
contact @

Yours sincerely,

/] e
g;y’;;g{ f::?‘irﬁ
LAt

Mead of Policy and Advice
Scottish Natural Heritage

Scottish Natural Heritage, Great Glen House, Leachkin Road, Inverness, IV3 8NW
Tel: 01463 725000 Fax: 01463 725067
www.snh.gov.uk

Dualchas Nadair na h-Alba, Taigh a’ Ghlinne Mhoir, Rathad na Leacainn, inbhir Nis, IV3 8NW
Fon: 011463 725000 Facs: 01463 725067
www.snh.gov.uk/gaelic




Annex

Infroduction

This paper considers the available evidence for interaction between use of acoustic deterrent
devices (ADDs) by the aquacufture industry and potential impacts on cetaceans. It provides
advice to Scottish Government in considering the need for management or regulation of the
use of ADDs to reduce risk of impacts on cetaceans.

Cetaceans are protected under European legislation ‘Council Direct > on the
conservation of natural habitats and of wild fauna and fiora’ adopted in 1992 and commonly
known as the Habitats Directive. This legislation is transposed into Scottish law by the
‘Conservation (Natural Habitats, &c.) Regulations 1994’ known as the Habitats Regulations.
Bottlenose dolphin and harbour porpoise are both listed on Annex |l of the Habitats Directive
as species of Community interest whose conservation requires the designation of Special
Areas of Conservation (SACs). All whales, dolphins and porpoises are listed on Annex IV of
the Directive as species of Community interest in need of strict protection. Of relevance to
this paper, it is an offence to deliberately or recklessly capture, kill, inj I'@rass or disturb
any whale, dolphin or porpoise.

Acoustic Deterrent Devices (ADDs) used in Aquaculture

The term ADD refers to a variety of acoustic deterrent types that range from lower power
‘pinger’ types that are used for bycatch mitigation in fisheries, to higher power devices used
in aquaculture and offshore wind farm construction. This paper focuses on the higher power
devices commonly used in aquaculture, Different device types have different acoustic
characteristics in terms of source level’, frequency content?, mode of operation® and duty
cycle?, and these differences are likely to have a bearing on both the effectiveness in
deterring seals and the impact on non-target species.

There are three main types of acoustic transducer/system used in Scottish aquacuiture,
namely Airmar (dB+li, Mohn Aqua, Gaelforce, OTAQ), Ace-Aquatec, and Terecos (Table 1).
The Lofitech device is included for completeness; although not typically used in Scotland, it is
marketed for aquaculture and is being used for offshore wind piling mitigation. All of these
devices emit sound well within the hearing ranges of cetaceans (e.g Gétz & Janik, 2013)
(Figure 1) and at levels well above underwater background noise levels at substantial
distances from source (e.g.15-20 km - Calderan et af,, 2007, Findley et al., 2017).

Table 1 - Source fevel and frequency characteristics of the main ADD types in use.

Manufacturer Device - Source level - Frequency
' ' dBretpPa . = :
Mohn Aqua, Airmar dB +lI 192-198 dB (rms) 10 kHz (tonal with harmonics)

Gaelforce, OTA

Ace-Aquatec® U83 195 dB (rms) 10-20 kHz

Low frequency 190 dB (rms) 1-4 kHz

variant
Terecos DSMS-4 179 dB(rms) 2-70 kHz (broadband)
Lofitech Universal Scarer 193 dB (rms) 14 kHz (ton

! Level of sound at source {in dB re 1pPa referred to 1m)

? Component frequencies used within the sound output in Hertz (Hz or kHz}
* E.g. on continuously

* The fraction of the period that the device is on in which the signal is active {e.g. a 60% duty cycle means the
signal Is active for 60% of the time, and 40% quiet)

® www.aceaquatec.com {US3 Spec) Web page accessed 07/06/2017
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Figure 1 - Hearing thresholds for selected fish {blue dashed lines), pinnipeds (red dotted lines) and cetacean species
{black salid lines) from Gtz & Janik(2013). Suffixes 1-3, for Harbour seal, refer to data sources cited in Gtz & Janik
{ibid).

Acoustic deterrents have been used for predator control at fin-fish farms in Scotland since
the mid-1980s (Coram ef al., 2014). During this time there have been many studies that have
highlighted the potential unintended impact on cetaceans (Reviewed in - Gordon &
Northridge, 2002; Gordon ef al., 2007; Northridge ef af., 2010, Goétz & Janik, 2013, Coram et
al., 2014; Lepper et al., 2014).

The acoustic signal from ADDs, particularly on the west coast of Scotland, is pervasive
(Findley et al., 2017). The area ensonified by ADDs has increased over time (ibid.) and is
likely to continue to do so if recent trends persist. It is clear that the commonly used ADDs
are well within the hearing range of cetaceans, and therefore there is overlap between this
pressure and cetacean distribution, not least harbour porpeise within the Inner Hebrides and
the Minches cSAC.

Potential negative ecological impacts on cetaceans from ADDs include: disturbance (leading
to avoidance and habitat exclusion); hearing damage; masking of biclogically significant
sounds: and detrimental physiological changes (e.g increased stress)(Gotz & Janik, 2013).

Disturbance
Avoidance responses to ADDs have been well studied for harbour porpoise and to a lesser
extent on other cetacean species. Available studies are reviewed in a number of reports, for
example:

¢ Coram et al (2014) Marine Scotland commissioned report — section 4.4.4 page 77,

section 7.3 page 105
o Lepper ef af (2014) SNH commissioned report — Section 3 page 42
o Gotz & Janik (2013) review in Marine Ecology Progress Series — page 293
o Gordon et al (2007) COWRIE commissioned report — Section 5.4.1.3 page 30

These reviews all draw on the same primary literature and so are not explicitly re-reviewed
here; however, key points are drawn out and detailed in Table 2, It is worth highlighting that
behavioural reactions to a noise cue are highly context driven. Any response (or lack of) will
depend on various factors, for example, the animal's age and previous experience of the
noise, its activity when exposed to the noise and the biological value of the location to the
individual.




Table 2 details some variability in terms of response distances; however, the general
conclusion can be drawn that there is a zone of exclusion within a few hundred metres and a
wider zone of disturbance up to several kilometres within which numbers of individuals
decrease. The information also seems to suggest that different devices may stimulate
different levels of response (or lack of) and this is most likely due to differing acoustic

characteristics of the devices.

Table 2 - Sumimary of studies that have investigated disturbance effect of ADDs.

Device . Species of Results Source
. interest in
study
Airmar Harbour When switched on abundance of HP in area Olesiuk ef al,,
porpoise {measured out to 3.5km) was less than 10% of 2002
abundance in control sessions.
HP completely excluded from 400m.
Airmar Harbour HP excluded from 650-9%1m Johnston, 2002
porpoise HP observed to move out of the area when
ADD switched on.
Lofitech Harbour HP density reduced to 1% of pre exposure Brandt ef af., 2013
porpoise within a 1km area.
Avoidance responses within 1.9km
Lofitech Harbour Clear evidence of a reduction in detections, Brandt et al., 2012
porpoise measured out to 7.5km and no indication that
this was the maximum range of effect
Brand not Kiiler whale Considerable decrease in numbers on ADD Morton &
specified activation. Recovery of sighting once Symonds, 2002
deactivated.
Study over 15 yrs — no habituation observed.
Brand not White sided Abundance decreased. Morton, 2000
specified dolphin
Airmar Harbour Decreased abundance measured out to 2.8km.  Kyhn et al, 2015
porpoise
Lofitech Minke whale Clear movement away from ADD deployment  ORJIP phase 2
site project 4 —
unpublished draft
2017°
Ace-Aquatec  Harbour Model indicates deterrence of HP at ranges Kastelein ef al.,
porpoise out to 1.2km, in absence of competing source 2010
of attraction
Terecos Harbour Possible reduction in acoustic behaviour up to  Northridge et al,
porpoise Tkm 2010
Terecos Harbour No significant effect Northridge ef al,,
porpoise 2013
Genuswave’ Harbour At frequencies tested (peak frequency at 1 Gétz & Janik,
porpoise kHz, source level 180 dB re 1pPa) - no 2014

response from HP

® When published will be added to https://www.carbontrust.com/dlient-services/programmes/offshore-
wind/offshore-renewables-joint-industry-programme-orjip/
’ New device under development using frequencies that harbour porpoise are less sensitive to.




The available literature does not provide evidence that cetaceans habituate to acoustic
deterrents (Gotz & Janik, 2013). However, Northridge et al (2010) found that harbour
porpoise were more likely to react to new ADDs than those in areas where there has been
ADD use previously. They also found that animals returned fo the area once the ADD was
de-activated.

It is often mentioned by the Aquaculture Industry that cetaceans are observed in the vicinity
of fish farms using active ADDs. However, there is a behavioural context involved in any
reaction. The variety of ADD acoustic characteristics, as well as the biological value of the
location to the individual(s) concerned, means that the response to these devices is complex
and site specific.

Consideration of evidence — We believe there is sufficient evidence to conclude that
cetaceans can be disturbed and displaced by certain types of ADDs. The same evidence
pool has been used to support the use of acoustic deterrents as pre-piling mitigation
(European offshore wind construction, and more recently for BOWL offshore wind farm) with
the intention of disturbing marine mammals out of a potential injury zone.

Effects on hearing

Hearing damage has been widely speculated® both for seals and cetaceans that are
frequently exposed to acoustic signals (Gordon & Northridge, 2002; Coram et al., 2014,
Lepper ot al., 2014). Hearing is considered to be damaged at the onset of permanent hearing
threshold shift (PTS) i.e. a permanent reduction in hearing ability. Exposure to noise c¢an also
result in a temporary reduction in hearing ability (TTS) which could lead to permanent
damage if it occurs repeatedly. Potentially, hearing damage could affect biological fithess
and/ or survival. The reduction of an individual's ability fo distinguish certain sound signals
could result in reduced foraging success, reduced ability to perceive predators and reduced
ability o communicate.

Lepper et al., 2014 considered the risk of hearing damage and concluded that the risk should
not be discounted. They also concluded (based on the modelling work conducted) that
hearing could be damaged if an individual (seal or cetacean) was within a few hundred
metres for a few hours, and that the more ADDs deployed in one location the shorter the
time-span needed before the injury threshold is breached. A cumulative dose may be
received if there are a number of fish farms in the same area or along a transit route,
particularly in areas that are restricted (e.g. straits, sounds)(also see Gotz & Janik, 2013).

Given the output noise levels of ADDs used in aquaculture, it is unlikely that hearing will be
damaged by instant exposure; it is more probable that the risk of hearing damage is from
cumulative exposure (Gotz & Janik, 2013; Coram et al,, 2014, Lepper et al., 2014),

Consideration of evidence — Based on the available evidence, we consider that hearing
damage via instant or short-term exposure is a relatively low risk. However there may be risk
of damage with repeated exposure. We therefore consider there to be a risk of cumulative
exposure in restricted areas (e.g. straits, sounds) where there are multiple ADD sources.

iMasking and stress

Masking occurs when the detection of one sound signal (e.g. communication between
marine mammails) is hidden by a second sound signal {e.g. an ADD). This will only occur if
the frequencies of the fwo sound signals are similar. Although cetaceans have exceilent
discrimination of different sounds the potential of masking remains, which would result in
missed opportunities to react to relevant noise cues. There have not been any direct studies
to our knowledge, but there has been work conducted indicating a likely reduction of
communication space due to vessel noise (baleen whales — Clark ef al., 2009; delphinids —
Erbe, 2002; Jensen ot al., 2009). Some ADDs generate noise within a similar frequency
range to small boats highlighting the potential for a similar impact (Gotz & Janik, 2013).

® It is not possibie to test hearing damage on cetaceans directly. Itis inferred based on understanding of
temporary hearing loss (see Southall et i, 2007).




There is limited abiiity to study stress effects on marine mammals in the marine environment.
One opportunistic study, (Rolland et al., 2012) found the reduction of noise related to a
temporary cessation of shipping traffic was associated with a reduction in stress hormones in
right whales. We understand from terrestrial studies that individuals living in a noisy
environment suffer with stress related conditions, ultimately affecting the individual's health
(EU 2015). In addition there is the awareness that a lack of obvious response does not
necessarily mean there is no effect.

Consideration of evidence — We consider that the possibility of masking and stress is real, .
but is difficult to demonstrate empirically and complicated by other noise sources in the same
region (e.g. vessel noise). Further work would be needed to ascertain the significance of any
impacts.

Conclusions

The balance of scientific evidence indicates that ADDs emit frequencies within the hearing
range of cetaceans; can cause disturbance and displacement; and have the potential to
cause injury, masking and stress (though these latter aspects are difficult to demonstrate
empirically).

The consensus in academic opinion is that ADDs can deter animals from an area® which
implies a risk of habitat exclusion arising from persistent ADD use. This is particularly
relevant in restricted environments (e.g. straits or narrows), where cumulative ADD use could
present a barrier to passage by cetaceans. The extent of any habitat exclusion may well be
site and context specific, and any resulting impacts on individual foraging success or
population level consequences are not yet well understood. However current legislative
protection requires a precautionary approach where a risk cannot be discounted beyond
scientific doubt.

There is currently little formal regulation or monitoring of ADD use in aquaculture and as
such it is difficult to understand the actual level of anthropogenic noise being contributed to
the environment from this source. Given the increase in the marine area ensonified by ADD
use and growing attention fo the potential impacts of underwater noise (e.9. MSFD- Indicator
11) we consider that management of persistent noise sources such as ADD use by
aquaculture is necessary.

In summary, ADDs used in aquaculture are of the frequency range and level that has
been shown to disturb and displace cetacean species in various scientific studies.
SNH advises that the potential for these impacts is real and therefore the requirements
for protection conferred upon these species through the Habitats Regulations need to
be considered.
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