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The U.K.'s Joint Nature Conservation Committee 1998 guidelines for minimising acoustic impacts from seismic
surveys on marine mammals were the first of their kind. Covering both planning and operations, they included
various measures for reducing the potential for damaging hearing — an appropriate focus at the time. Since
introduction, the guidelines have been criticised for, among other things: the arbitrarily-sized safety zones; the
lack of shut-down provisions; the use of mitigation measures that introduce more noise into the environment
(e.g., soft-starts); inadequate observer training; and the lack of standardised data collection protocols. Despite
the concerns, the guidelines have remained largely unchanged. Moreover, increasing scientific recognition of
the scope and magnitude of non-injurious impacts of sound on marine life has become much more widespread
since the last revisions in 2010. Accordingly, here we present feasible and realistic recommendations for such

Impact improvements, in light of the current state of knowledge.
Noise © 2015 Elsevier Ltd. All rights reserved.
1. Introduction surveys that may persist for months and extend over huge areas (e.g.

Man-made noise has the potential to impact marine mammals and
other species by disrupting essential behaviours, such as communica-
tion and foraging (e.g., Hildebrand, 2005; Jasny et al., 2005; Nowacek
et al., 2007; NRC, 1994, 2000, 2003, 2005; Richardson et al., 1995;
Southall et al., 2007; U.S. Marine Mammal Commission, MMC, 2007;
Weilgart, 2007). One of the most regulated sources of noise is the seis-
mic survey conducted by the oil and gas industry and (to a much lesser
extent) geological surveys (see Simmonds et al., 2014). These surveys
employ airguns that produce sharp, loud sounds that cannot be precise-
ly controlled and include energy at frequencies as high as 22 kHz,
(e.g., Goold and Coates, 2006; Goold and Fish, 1998; Hermannsen
et al,, 2015). The majority of the noise energy, however, is at frequencies
below 100 or 200 Hz (Goold and Fish, 1998; Hermannsen et al., 2015)
that may propagate over distances as large as 4,000 km (e.g., Nieukirk
et al,, 2004, 2012) and are used heavily by baleen whales in their own
sounds (e.g., Nieukirk et al., 2004; Stafford et al., 1999). While lower fre-
quencies are functional for the surveys (e.g., below 200Hz; OGP and
IAGC, 2008), the noise at higher frequencies is unnecessary.

As of 2013 there were 142 seismic survey vessels worldwide, with
increases likely in numbers and capacity-per-vessel (Kliewer, 2013). A
large proportion of these vessels will be simultaneously active on
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35,000-70,000 sq. km; Clark and Gagnon, 2006). As a result, these typi-
cally coastal surveys can be detected above natural background noise
levels on 80-95 % of days at some locations on the Mid-Atlantic Ridge
(Nieukirk et al., 2012). The cumulative exposure of these surveys for
marine life collectively is enormous.

Exposure to seismic survey sounds can lead to avoidance, startle re-
sponses, vocalisation changes, and the alteration of dive and respiration
patterns (e.g., Gordon et al., 2004). However, airgun exposures can also
lead directly to temporary or permanent threshold shift (TTS or PTS; see
Southall et al,, 2007). PTS has often, but perhaps not appropriately, been
used to define the onset of ‘injury’ by managers (see Southall et al., 2007
and Tougaard et al., 2014).

To address these issues, the Joint Nature Conservation Committee
(JNCC) became the first regulatory body in the world to issue guidelines
for minimising impacts of noise from seismic surveys on marine mam-
mals (JNCC, 1998). However, the “mitigation measures recommended
in the existing guidelines are more relevant to the prevention of injury
rather than disturbance” (JNCC, 2010). This focus ran contrary to the
fact that the guidelines are titled, “Guidelines for Minimising Acoustic
Disturbance to Marine Mammals from Seismic Surveys” (emphasis
added). Nevertheless, these guidelines, which became statutory in the
UK in 2001, filled a policy vacuum and have since been adopted, in
whole or in part, by several other management agencies around the
world (e.g., Brazil, Aruba, Suriname: Compton et al.,, 2008; Mama CoCo
SEA Project, 2015; also voluntarily used by industry in areas without
guidelines; Weir and Dolman, 2007). Any company that wishes to
conduct seismic surveys in UK continental shelf (UKCS) waters must
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apply for consent from the Department of Energy and Climate Change
(DECC), with adherence to the guidelines being a standard condition.

Mitigation measures required by the 1998 JNCC guidelines were lim-
ited and, despite refinements, remain largely unchanged (JNCC, 2010).
For example, the training required of visual observers has become
formalised into a JNCC-approved course; and more in-depth discussions
of PAM and ramp-ups were included. However, the most notable
addition was the recognition that visual observers need to be fresh to
be effective, with advice that “two marine mammal observers should
be used when daylight hours exceed approximately 12 hours per
day...or the survey is in an area considered particularly important
for marine mammals.” However, despite wide acknowledgement
of the limitations of the JNCC guidelines and mitigation measures
(e.g., Barlow and Gisiner, 2006; Lubchenco, 2010; Nowacek et al.,
2013; Parente and de Aratjo, 2011; Parsons et al., 2009; U.K.
Department of Trade and Industry, DTI, 2002; Weir and Dolman,
2007), there is still no requirement to cease operations (or ‘shutdown’)
should marine mammals be detected within the mitigation zone during
operation (JNCC, 2010). Here we re-assess the merits of the JNCC guide-
lines in light of the current state of knowledge.

2. Planning stages

Adequate planning is critical to reduce or eliminate the impact on
marine mammals. Environmental considerations throughout the
lifecycle of the project should be included in the planning process as
early as possible to facilitate informed decision-making about the best
locations for seismic activities (e.g., Nowacek et al., 2013). Avoidance
of areas where marine mammals are known to occur should be
prioritised, but if it is ultimately not possible, efforts should be made
to avoid surveys at times of particular importance, such as breeding
periods. Identifying hotspots of marine mammal abundance and those
periods when animals are particularly sensitive, however, requires
‘baseline’ data. Both abundance and habitat use are subject to inter-
annual variability, thus a pre-activity record of three or more years in
length is preferable. Additionally, planning should be made for a gradual
phase-in of an activity in situations or locations when the impacts
are especially uncertain, which would inform management prior to
escalation at each step.

While the JNCC guidelines have always referred to the need for
adequate planning, they have typically fallen short of these goals.
For example, the 1998 version (JNCC, 1998) simply stated that seis-
mic surveys projects should, at the planning stages: discuss the
merits of the design of any monitoring programs; plan the timing
of their surveys to reduce the likelihood of encounters with marine
mammals; seek to reduce the unnecessary high frequency noise;
and, in areas of importance to marine mammals (as was to be deter-
mined “in consultation with the JNCC”) seek to provide the most
appropriately qualified and experienced personnel to act as marine
mammal observers (MMOs) on board the seismic survey vessel
(preferably experienced cetacean biologists, but at a minimum it was
“recommended that observers should have attended an appropriate
training course”).

The 2010 version of these guidelines (JNCC, 2010) added to the
planning stages a requirement to use the lowest practicable power
levels necessary to achieve the survey objectives. However, even
here there is no specific mention of complete avoidance of particu-
larly important areas, although it could be argued that this might
be covered by the additional precautions that JNCC can impose on
a case-by-case basis. (It should also be noted, however, that advice
regarding wider risk assessments are present in the joint JNCC,
Natural England and Countryside Council for Wales guidelines for
the Protection of Marine European Protected Species from Injury
and Disturbance, although these seemingly remain in draft form:
JNCC et al., 2010).

3. Mitigation measures

The JNCC guidelines include a number of mitigation measures
designed to reduce the impact of seismic surveys on marine mammals.
However, they essentially condense down to two basic elements: main-
tenance of a pre-survey safety zone and mitigation sources.

3.1. Safety zones: size and function

While many guidelines around the world have implemented a safety
zone throughout the duration of a seismic survey (e.g., Kyhn et al.,
2011), the JNCC guidelines only require the maintenance of a pre-
survey mitigation zone (JNCC, 2010). An area of 500m radius from the
centre of the airgun array must be scanned for 30 min before the
commencement of the soft-start and determined to be clear of marine
mammals (see below). In waters deeper than 200 m the duration of
the pre-survey visual scan is extended to 60 minutes to account for
long, deep diving species (JNCC, 2010). If any marine mammal is detected
the soft-start is to be delayed until 20 min following the last sighting
(JNCC, 2010).

One major issue with these requirements is immediately apparent in
cases where the airgun array is quite large, resulting in the mitigation
zone being mostly, if not entirely, within the array. As a consequence,
an animal that is 500m away from the centre of the array can, in fact,
be only few metres away from the nearest airgun, potentially suffering
irreversible hearing damage.

This highlights the fact that the arbitrary size of the JNCC exclusion
zone gives little consideration to the actual source levels or the sensitiv-
ity of the species involved (Weir and Dolman, 2007). Elsewhere, only
California and Russia (around Sakhalin Island) are known to select an
operation-based, site-specific safety zone (Compton et al., 2008;
Nowacek et al., 2013; Weir and Dolman, 2007). To be effective,
exclusion zones should be based on scientific evidence and consider
the species that are likely to occur in the area, as some species are
more sensitive to noise than others (e.g., McCarthy et al., 2011; Miller,
2011; Miller et al., 2012; Moretti et al., 2010; Pirotta et al., 2012;
Popov et al.,, 2011a; Tyack et al,., 2011). For operational simplicity,
zone size should be appropriate for the most sensitive species. This is
further reinforced by the discovery that longer noise exposures require
longer periods of hearing recovery following a temporal threshold shift
(TTS) (e.g., Popov et al., 2011Db).

The next concern is that the JNCC exclusion zone is only in place
prior to the commencement of the survey, which in itself precludes
the use of shut downs (JNCC, 2010). The utility of this relies entirely
on the assumptions that an animal exposed to the approaching source
will experience gradually increasing sound levels, in the same manner
as a soft-start, and that the animal will react appropriately by moving
away. However, sound levels do not gradually rise with increasing
distance from a source and animals may not react logically (see Pre-
survey mitigation sources: Soft-starts). As a consequence, there are no
guarantees that an animal will not come close enough to be exposed
at dangerous levels. Accordingly, many other countries mandate
shutdowns, thus also requiring the maintenance of the safety zone
during operations (e.g., Australia, Brazil, Colombia, Greenland, New
Zealand; DOC, 2013; Kyhn et al,, 2011; MaMa CoCo SEA Project., 2015).

Finally, the JNCC does not even actually mandate the pre-survey
scans. Instead, operations should “whenever possible” begin producing
noise during hours of daylight, so that a pre-activity visual survey can be
completed with the greatest level of confidence (JNCC, 2010).

3.2. Safety zones: Marine Mammal Observers (MMOs)

Marine mammal observers (MMOSs) are trained individuals whose
main role under JNCC guidelines (2010) is to search for marine
mammals within a mitigation zone before seismic activity starts. The
role of an MMO is “purely advisory,” as they can only recommend a
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delay in the commencement of the seismic activity if marine mammals
are detected (JNCC, 2010). Additionally, MMOs “advise the crew on the
procedures set out in the JNCC guidelines and provide advice to ensure
that the survey programme is undertaken in accordance with the guide-
lines” as crew members are not obliged to have knowledge of the guide-
lines, and it is not required that a copy be available onboard (JNCC,
2010). Consequently, compliance with the guidelines has its foundation
in the presentation and the MMOs' judgement calls (e.g., distance to a
sighted cetacean) during the survey. This effectively makes them re-
sponsible for compliance as well as monitoring, but without the
power to enforce the provisions of the guidelines in real time.

One of the main problems for MMOs with regard to monitoring a
safety zone is determining the distance between the animal(s) and
the centre of the airgun array. JNCC guidelines recommend the use of
a “range finding stick” and an equation to estimate where 500 m is
(JNCC, 2010). The most obvious issue with this method is that the
MMO is not placed in the centre of the array. Also, the MMO must
discard the binoculars they use to search for marine mammals before
finding the animal(s) again with the naked eye to use the stick. The con-
sequences of this flawed system are not trivial. Detecting a marine
mammal at sea is in itself a difficult task (see below) and this method
introduces unnecessary errors and associated non-compliance. Using
graduated binoculars would improve the situation, although MMOs
are still not situated in the centre of the array. Thus, the mitigation
zone boundary is subjective and imprecise.

Further issues arise when the required distances are beyond the
visual range of the observers, when weather, darkness or sea states
compromise their ability to spot marine mammals (e.g., Barlow and
Gisner, 2006; Harwood and Joynt, 2009; Parente and de Aratjo, 2011;
Teilmann, 2003), or when observers have been on duty for too long,
reducing their effectiveness (e.g., Gill et al., 2012; Harwood and Joynt,
2009). Additionally, as MMOs are required to provide their own equip-
ment, magnification and binocular quality will vary, as will detection
distances and rates.

The level of experience for observers is critical to their ability to de-
tect marine mammals (e.g., Barlow et al., 2006). Even with experienced,
fresh observers and perfect conditions visual surveys are imperfect as
marine mammals spend most of their time underwater and it is thus en-
tirely possible to miss an animal that is on the survey line (e.g., Thomsen
et al., 2005). Despite this, JNCC-approved MMO training course only
lasts between one and three days, and attendees are not required to
have even seen a marine mammal previously. Training to identify and
monitor marine mammals consists of visual aids (e.g., slide presenta-
tions and drawings: Pers. Obs.) and a field trip is not always included.
In some deference to this, these inexperienced MMOs are not allowed
to work in hotspot areas in the UK, however, they can be hired to
work where marine mammals are less abundant, to become ‘experi-
enced’ MMOs (JNCC, 2010).

The U.S. Navy are conducting Lookout Effectiveness (LOE) studies, to
compare the relative merits of trained and experienced MMOs against
Navy personnel that have gone through the Navy training program
(see Alexander, 2009). Raw data from one region (Watwood et al.,
2012) suggest that the Navy personnel are not nearly as effective as
more experienced MMOs. Elsewhere the U.S. Navy themselves note
that, “Results are preliminary, but indicate that the U.S. Navy LOs are
not completely effective, and that additional data are needed for more
in-depth evaluation” (U.S. Department of the Navy, DoN, 2013).

In short, it is likely that many marine mammals (especially those
species with low-profile surfacings and small or absent blows) may
stray unseen into the safety zone. This has implications for the level of
protection offered by the JNCC pre-operation safety zone, although it
becomes a much bigger issue for safety zones maintained throughout
operation. Finally, it must be acknowledged that reaching high levels
of compliance does not necessarily mean achieving conservation goals.
Undetected animals and those judged to be further away from the
source than they actually are will suffer the various consequences of

exposure to high/dangerous noise levels in much the same way as if
the guidelines had not been implemented at all (i.e., the same effects
as non-compliance).

3.3. Safety zones: Passive Acoustic Monitoring (PAM)

The JNCC guidelines have always encouraged the use of PAM to sup-
plement visual surveys in maintaining the safety zone (JNCC, 1998,
2010). Incoming sounds are typically assessed by human operators with
the assistance of one of several software products, but automated detec-
tion is becoming increasingly viable, at least for certain, regularly acoustic
species (e.g., Erbe, 2013). While PAM does solve the issue of detecting
marine mammals that are underwater, it also suffers from a number of
drawbacks (see Bingham, 2011; Gill et al., 2012). Obviously, the system
only works when marine mammals are vocalising and, even then, only
if they are close enough to the hydrophones and using known vocalisation
types. Furthermore, it is not possible to set up software to display the
sounds of all species at once in real time: optimal settings for one species
may reduce the chance of detecting other animals using different frequen-
cies. As with visual observers, operator experience and exhaustion also
come into play (e.g., Barlow and Gisiner, 2006). In contrast, automated
detections are susceptible to variations in the sounds produced by marine
mammals between one population and another, as well as noise, scatter-
ing, spreading and other factors that alter the received sounds.

Distance estimations are needed to determine if an animal is within
the safety zone. The orientation of the sound-producing animal in
relation to the PAM system influences the levels received and thus
also the estimation of distance to the animal. Using multiple hydro-
phones can address this problem to some extent; however, marine
mammals produce sounds at variable levels.

Consequently, PAM suffers from many of the same issues as visual
surveys (e.g., undetected animals, errors in distance estimations, reli-
ance upon experienced, fresh operators), as well as additional problems
of its own (Bingham, 2011; Gill et al., 2012). However, the technology is
still relatively young and rapidly developing in terms of efficiency as a
mitigation tool.

3.4. Pre-survey mitigation sources: Soft-starts

Soft-starts (also known as ‘ramp-ups’) involve slowly building
source levels of the airguns to operational levels before the survey,
over a period of 20 minutes, “to give adequate time for marine
mammals to leave the area” before being exposed to dangerously high
levels (JNCC, 2010). Once up and running, sound levels will essentially
be continually ramping-up as animals approach the source, or vice
versa. Soft-starts are a long-standing cornerstone of operational guide-
lines for seismic surveys and are increasingly common practice in
sonar exercises and pile driving. However, we are only just beginning
to look into their effectiveness.

Crucially, there are several fundamental assumptions that remain
untested. For example, the procedure relies on the idea that animals
will move away from the source in a logical manner; however, ‘illogical’
responses have been observed. Nowacek et al. (2004) found that right
whales responded to some novel sounds by moving near the surface,
placing them at greatest risk of being stuck by ships. Likewise, manatees
(Trichechus manatus) have been observed responding to boat noise ex-
posure by moving into deep waters, which were typically boat channels
and thus increasing their risks of both higher exposures and being
struck (Miksis-Olds et al., 2007). The ‘logical reaction’ assumption also
relies on the further supposition that animals can, and are willing to,
move away from the disturbance. Again, neither may be true. For exam-
ple, coastal and ice-edge areas may ‘trap’ animals too close to a source,
or force them into geographical features (e.g., coastlines or sea ice)
that they may be unable to subsequently escape from, with potentially
fatal consequences (e.g., Heide-Jargensen et al., 2013; Southall et al.,
2013). Similarly, animals may remain in important areas, such as with
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a rich food source, until exposure levels become ‘dangerous’. Alterna-
tively, animals that do leave may be excluded from rich foraging, also
to their detriment.

There are other problems with soft-starts, especially with regard to
moving sources, including: the introduction of additional noise into
the environment; the complications raised by ‘shadow zones’ where
levels of noise may be greatly reduced at certain points closer to a source
than would be expected (either as a consequence of propagation related
mostly to oceanographic features or the topography of the area, espe-
cially around coastlines and islands); and the need to carefully consider
the relative speeds of moving sources and marine mammals likely to be
exposed. All of the above have been discussed in greater detail else-
where (e.g., Parsons et al., 2009; Weir and Dolman, 2007); however,
the JNCC (2010) guidelines appear to only be concerned over the addi-
tional noise soft-starts introduce, accordingly setting upper limits on
their maximum duration.

Field studies into the effectiveness of soft-starts are only now being
conducted with seismic surveys and humpback whales in Australia
(e.g., Cato et al., 2012, 2013; Noad et al., 2013). Unfortunately, the avail-
able results are still too few and preliminary to draw any firm conclusions.
Some assessments have also been made using computer simulations
(e.g., Hannay et al., 2010; von Benda-Beckmann et al., 2014). However
these are, by their very nature, simplifications that are also based on a
number of unsupported suppositions relating to sound propagation (see
Madsen et al., 2006) and, more importantly, the reactions of the animals
(for a discussion of the importance of this, see Wensveen, 2012).

Soft-starts focus primarily on injury, despite the many other potential
impacts of noise on marine mammals. Thus, it seems inappropriate that a
model result where “no instances were found in which the threshold
levels for hearing injury for cetaceans were reached during the initial
stages of the soft-start sequence” could be used to conclude that,
“animals are not at significantly greater risk of harm when a soft-start
is initiated in low visibility conditions” (International Association of Oil
and Gas producers, OGP, 2011). In fact, those responsible for the model-
ling contained within the OGP report (2011) noted that animals would
have time to move away from the source only provided those early expo-
sures were “sensed as disagreeable” (Hannay et al., 2010). Again, these
models do not address the suppositions mentioned above regarding
sound propagation and the behavioural responses of the animals.

While it seems likely that soft starts will reduce the total number of
high-sound level marine mammal exposures to some degree, their
effectiveness remains entirely unknown. The technique is probably
ineffective at eliminating all high-level exposures and may exacerbate
other impacts, such as habitat exclusion (e.g., Culik et al., 2001; Franse,
2005; Gonener and Bilgin, 2009; Haelters and Camphuysen, 2009).
Furthermore, logic holds that if soft-starts were completely effective,
there would never be cause to implement a shutdown, as required in
other parts of the world. In any case, soft-starts must induce potentially
problematic avoidance responses to reduce ‘injury’ from dangerously
high-level exposures.

3.5. Other Mitigation Sources

Mitigation sources are based on the same logic as soft-starts and
thus suffer from many of the same limitations. For example, the ]NCC
allows airgun shooting to continue during short breaks in operations
to avoid a full soft-start (e.g., JNCC, 2010). Many mitigation sources
are lower-level sounds (e.g., Kyhn et al., 2011), however the JNCC only
requires that the duty cycle be reduced under certain conditions (as
seems also to be the case for soft-starts, e.g., Figure 3.3., Stone 2015b),
which may actually provide animals enough time to approach close
enough to receive hearing-dangerous exposures, even if all the underly-
ing suppositions are shown to be correct (von Benda-Beckmann et al.,
2014). However, there is little or no scientific information to assess
effectiveness and it must be acknowledged that mitigation sources
also introduce additional noise.

4. Beyond Injury
4.1. Behavioural responses

As mentioned above, much mitigation of impacts from seismic
surveys (under the JNCC guidelines and elsewhere) seeks to avoid ‘inju-
ry’ by inciting behavioural responses, particularly avoidance. However,
there is evidence that behavioural responses to low noise levels may
have greater effects than expected. For example, some strandings of
beaked whales found dead or dying are likely to have resulted from
behavioural reactions to sonar exposures at relatively low noise levels
(e.g., Cox et al., 2006; Hildebrand, 2005; Rommel et al., 2006; Tyack
et al., 2006). In another example, over 1,000 narwhals died in Canada
and Northwest Greenland due to ice entrapments that may have been
the result of seismic survey noise disrupting their normal migration
(Heide-Jorgensen et al., 2013). Other behavioural responses, such as
cessation of singing and the alteration of dive and respiration patterns
(e.g., Gordon et al., 2004) are also likely to occur. The ultimate conse-
quences of these are unknown, but may (at least in some cases) lead
to energetic burdens on the animals (e.g., Williams et al., 2006).

It is thus clear that notable impacts at sub-injurious exposure levels
can arise from behavioural responses. However, such responses are
highly context-dependent. For example, the specific response may
depend on the activity of the animal at the time of exposure, or any
prior experience that the animal may have (e.g., Andersen et al., 2012;
Robertson et al., 2013). They may also vary depending upon the type
(Melcon et al.,, 2012) or extent of the disturbance (e.g., La Manna
et al., 2013). This adds further doubts on the general effectiveness of
soft-starts and other mitigation measures.

4.2. Beyond behavioural responses

Injury and behavioural harassment criteria “do not determine the
overall level of impact [as] physiological stress and other factors also
need to be considered” (Fitch et al., 2011). One of these more subtle
factors is the potential for seismic surveys to mask sounds of interest
to marine species. Masking may be a huge issue for mysticetes, which
produce low-frequency signals that may once have allowed them to
communicate over vast distances of hundreds, and possibly thousands,
of kilometres (e.g., Clark et al., 2009; Mghl, 1980, 1981). However, the
effects of masking depend upon many variables, including the frequen-
cies of the sound and the noise, as well as the locations of sources and
receiver.

Masking may also compromise foraging efforts in ways that we do
not yet understand. For example, the emerging understanding of how
odontocetes hear and discriminate between outgoing and incoming
clicks (Li et al., 2011; Linnenschmidt and Beedholm, 2012) has implica-
tions for how sound could interfere with the interpretation of these
signals (Linnenschmidt and Beedholm, 2012). Noise likely also limits
the ability of marine mammals to sense their environment through
sound. Accordingly, when a whale’s ‘communication space’ is reduced
through masking (Clark et al., 2009; Hatch et al., 2012) there may be se-
rious repercussions for breeding, foraging and navigation. The potential
for impacts arising from masking in terrestrial species has also been
noted with Francis et al. (2011) even suggesting that acoustic masking
by anthropogenic noise may be a strong selective force shaping the
ecology of birds worldwide.

Animals may use various compensatory mechanisms to counteract
masking, including producing louder sounds or shifting frequencies so
their sounds do not clash with the noise (e.g., Holt et al., 2011). Howev-
er, these mechanisms cannot be applied to sounds of interest produced
by other sources (e.g., prey), may be of variable use depending upon call
type, and likely carry costs to the animal (e.g., Holt et al., 2011, 2015).
These costs may be in terms of energy expenditure or in the form of
reproductive strategy trade-offs, as demonstrated for at least one
singing bird species, the great tit (Halfwerk et al., 2011).
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Other non-behavioural responses include increased stress responses
and the potential for chronic stress (see the extensive review by Wright
and Highfill, 2007). There are indications, for example, that ship noise
may increase levels of the stress hormone cortisol in North Atlantic
right whales (Rolland et al., 2012). Even in the absence of a consistent
cortisol response, chronic stress has been associated with serious issues
in other species, including a suppression of both the immune system
and reproduction, disruption of learning and other cognitive functions,
and increased mortality rates (see review by Clark and Stansfeld,
2007). It is reasonable to assume that the constant presence of airgun
noise in some areas could lead to similar effects.

Another related issue is that of attention and distraction. Following
theoretical work by Dukas (2004 ), data have demonstrated that noise
or disturbance can distract animals from the presence of prey or preda-
tors. Such changes of focus have been observed in Caribbean hermit
crabs (Coenobita clypeatus: Chan et al.,, 2010), three-spined sticklebacks
(Gasterosteus aculeatus: Purser and Radford, 2011), the shore crab
(Carcinus maenas: Wale et al., 2013), and possibly also greater mouse-
eared bats (Myotis myotis: Siemers and Schaub, 2011). With regard to
cetaceans, Dudok van Heel (1966) proposed that distraction could
potentially lead directly to strandings and recent work suggests that
distraction might also raise mortality indirectly, such as by increasing
bycatch risks in harbour porpoises (e.g., Nielsen et al., 2012; Wright
et al., 2013). With specific regard to seismic surveys, distraction was
one possible mechanism for increased entanglement rates of humpback
whales (Megaptera novaeangliae) in Brazil during a period of intense
exploratory activity (Todd et al., 1996).

All the above-mentioned subtle and cryptic impacts show that re-
ducing the potential for ‘injury’ to individual animals is not sufficient
to prevent detrimental effects to a wider population.

5. JNCC data collection, analysis and reports

While the main role of MMOs on board seismic vessels is to conduct
pre-shooting searches, they are also encouraged to collect data at all
times, provided that such effort is not detrimental to their ability “dur-
ing the crucial time” of pre-survey scanning (JNCC, 2010). As part of
the minimum reporting requirements, at the end of the survey the
MMO report must include specific information about the size of the
airguns, airgun use and species encountered (JNCC, 2010). With this,
the JNCC has produced summarised reports of the data collected
(Stone, 1997, 1998, 2000, 2003a, 2003b, 2003c; 2006; 2015a,b; Stone
and Tasker, 2006). However, given that MMOs are only required to be
active and thus collect data during pre-survey checks, the scope and
coverage of these reviews are limited accordingly.

Comprehensive management plans should outline a standardised
process for collecting (e.g., methodology), recording and reporting
MMO data, as well as include a more extensive complementary research
program (see Brower et al., 2011). This information can then be fed back
into management decisions, and standard procedures adjusted accord-
ingly. The JNCC guidelines fall short of this ideal in various ways. Firstly,
data collection techniques may vary. Next, there is no specified process
of feedback into the guidelines or any other JNCC process. Perhaps more
importantly, however, is that the level of training and experience
required to become an MMO means that detection and identification
of marine mammals is not guaranteed to be accurate. Group size estima-
tions and behavioural data (including any changes) may also suffer.
Consequently, it must be accepted that it is not possible to reliably
conclude from this data that any unreported species or behaviours did
not occur.

These issues are perhaps best highlighted by a sighting of a North
Atlantic right whale (Eubalaena glacialis) reported by a MMO in the
eastern North Atlantic in 2000 (Stone, 2003a). At 200 m distance, the
observer described a great whale lacking a dorsal fin, but did not report
the callosities unique to this species despite recounting a good view of
the head. The North Atlantic right whale is thought to be extirpated in

this area (OSPAR, 2010a). However, if the rest of the MMO’s description
is to be believed, it is possible that it details a bowhead whale (Balaena
mysticetus) that strayed beyond its nearby known range (OSPAR,
2010b). Given the highly endangered status of the North Atlantic right
whale (OSPAR, 2010a) the distinction is a very important one. However,
the classification of this animal will remain uncertain.

6. Discussion

Noise from oil and gas activities is not limited solely to seismic sur-
veys (see Spence et al., 2007). Drilling rigs and drill ships, tankers and
offshore terminals all introduce noise to the environment. However,
none of these have received much focus in terms of noise management
or mitigation, as they are often individually considered to be negligible
sources of noise. This is despite that comprehensive cumulative impact
assessments are required by many countries worldwide. Accordingly, in
consideration of ocean noise, as well as other environmental and
economic factors (e.g., Swift-Hook, 2013), widespread reductions in
the use of (and thus also demand for) oil (and other fossil fuels)
are recommended.

Obviously, this is not going to happen quickly. Thus interim guidance
is needed. Fortunately, despite initially following the JNCC guidelines,
requirements around the world have generally become more compre-
hensive (Compton et al., 2008). One good example is the guidelines of
the New Zealand Department of Conservation (DOC, 2013). Of particu-
lar note, mitigation zones in New Zealand’s water are dependent upon
array size, the species detected and the presence of a calf. Upon breaches
of these mitigations zones, MMOs and PAM operators, who must have
on-the-job experience or be supervised by someone that has, are
obliged to call for operational shut-downs (DOC, 2013).

A second good example can be found in Greenland. The guidelines
set out by the Danish Centre for Environment and Energy (DCE: Kyhn
etal, 2011) include not only descriptions of mitigation measures that
should be used (albeit still constrained to an arbitrary 500 m safety
zone), but also requirements for what should be included in Environ-
mental Impact Assessments of planned seismic surveys. For example,
these guidelines require that noise propagation modelling be included,
that these models must take account of all surveys to be carried out in
the area, and that the models are confirmed by acoustic measurements
in the field (Kyhn et al,, 2011).

The Greenlandic guidelines highlight the fact that operational guide-
lines represent only a small part of the wider management needed for
seismic activities. One alternative approach to addressing this is to set
regulatory limits on the level of sound that can be detected at a given
distance from the source. Based on studies of the sensitivity of harbour
porpoises (Phocoena phocoena) to seismic and pile driving noise
(e.g., Brandt et al.,, 2013; Lucke et al., 2009; Scheidat et al., 2011), the
German Federal Maritime and Hydrographic Agency requires that pile
driving for offshore wind farms target levels of 160 dB (Sound Exposure
Level — SEL) or 190 dB (peak) at a distance of 750 m (Koschinski and
Liidemann, 2013). (Note: reference levels were not provided by
Koschinski and Liidemann, 2013, but we assume the SEL reference
level is 1pPa®-s and the peak reference level is 1yPa.) Initially claimed
to be unachievable, this requirement has driven technological advance-
ments that have since made it possible. Similar restrictions could be
placed on seismic surveys around the world with the same intent.

In fact, certain technical options for reducing noise from seismic
surveys already exist (see Spence et al., 2007; Weilgart, 2010). Further-
more, reducing the proportion of unnecessary sound energy produced
by airguns relative to the amount of useful sound may allow lower
source levels to be used for obtaining the same results (e.g., Ross et al.,
2005). Thus, such standards will not prevent the oil and gas industry
from proceeding with exploration and extraction, or turning profit.
They will, however, drive the innovation needed to address the environ-
mental consequences of the current technology by reducing the noise
introduced by their arrays.
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Therefore, it is clear that the most appropriate way to address
underwater noise in the mid-term is through the establishment of
scientifically-based management objectives and the subsequent
development of mitigation measures that can meet these objectives. Ac-
cordingly, governments and regulators are strongly recommended
to implement technology-forcing, scientifically-based noise limits
for oil and gas activities, including, but not limited to, exploration,
extraction and decommissioning, that can be phased in over a
period of not more than 10 years.

In the short-term, it seems likely that appropriate safety zones in
combination with shutdowns will greatly reduce (but certainly not elim-
inate) the number of marine mammals exposed to high levels of noise,
despite the known limitations. It thus probably remains better to use
pre-operation surveys and safety zones with shutdowns than to proceed
without. However, several factors must be considered to maximise the
effectiveness of these mitigation tools, such as the heavy dependence
of visual surveys upon visibility and the consistent availability of fresh,
experienced observers. While the two recommendations made above
represent new guidance on seismic survey impacts, recent evidence
supports the conclusion of others on the subject of maximising the ef-
fectiveness of current mitigation techniques (e.g., Nowacek et al,,
2013; Parsons et al., 2009; Weir and Dolman, 2007). Thus, if ‘injury’ to
marine mammals (and other species) from seismic survey exposure is
to be avoided to the maximum extent practicable, we reiterate (with re-
finement) the recommendations that management agencies should
include the following requirements in their mitigation guidelines:

Consideration should be given in the planning stages to unintended
and indirect effects on non-target organisms, both as a result of the
seismic activity and the mitigation measures.

Safety zones should be manageable, yet biologically relevant and,
whenever possible, species specific, with a size dependent upon the
sound level of the seismic source and the sound propagation charac-
teristics of the area.

Safety zones should be maintained throughout a seismic survey, with
shutdowns implemented if a marine mammal is detected within the
area.

Pre-shoot watches should be of appropriate length for species likely to
be encountered, being longer if deep divers are likely present or re-
cently observed.

Pre-shoot watches should not be commenced during a period of oper-
ation.

A team of visual observers should be deployed, so that two may be
scanning at any given time, with at least one of those being highly ex-
perienced. They should also be furnished with at least one guide for
identifying local species, in case their expertise was gained elsewhere.
MMOs should have demonstrable experience in observing and/or
studying marine mammals before attending the JNCC approved
MMO training course, which should focus on the legal aspects of the
guidelines.

Visual observers should not scan for more than 2 hours at a time, to
avoid a drop in their efficiency. This requires particular consideration
at high-latitudes with long hours of daylight.

A minimum requirement for search equipment should be set
(e.g., graduated binoculars) and the use of range sticks should be
banned.

PAM should be used to supplement visual scans, but should only
replace the visual scans entirely in rare cases where the species in
question are known to produce sound for the vast majority of the
time, such as sperm whales and porpoises.

PAM operators should be additional, dedicated, well-trained personnel
and not simply off-shift visual observers, and also limited to shifts of
not more than 2 hours to avoid efficiency reductions.

PAM systems should be set up to detect the sounds produced by
species that are expected to be in the area, which may require multiple
displays and operators.

« Surveys should not be commenced during periods of restricted visibil-
ity, such as at night or in adverse weather conditions, and should only
continue into these conditions if conditions for using PAM without
visual observers are met.

Given all the above-mentioned limitations, even well-implemented
safety zones are unlikely to protect all marine mammals from danger-
ous exposures. Accordingly, supplementary or alternative impact
reduction efforts (such as new technologies) may be required. In the
meantime, despite the huge uncertainties regarding their effectiveness,
we recommend the continuation of the use of well-designed soft-starts
as a precautionary measure. Soft-starts likely help reduce the total num-
ber of dangerous exposures; however, research is immediately needed
to determine their effectiveness under real world conditions at reducing
these high-level exposures to marine mammals, as well as to assess
their optimal duration.

There is also a pressing need for assessments of the long-term conse-
quences of exposure to seismic surveys and other oil and gas activity on
marine mammals and the ultimate individual and population-level
consequences of the numerous emerging noise-related issues. This is
due to the plethora of non-injurious impacts that will all, to some
extent, be occurring beyond the boundaries of the safety zone. Carefully
designed, long-term studies will be needed that governments should
fund with due haste. While it is not unreasonable to pass on the
costs of this work to the oil and gas industry, independence should be
maintained between the industry and the researchers to retain public
confidence in the results.
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Harbour porpoise SACs noise management
Stakeholder workshop

Report

1. Introduction
This report provides a summary of the one-day stakeholder workshop organised by the Joint
Nature Conservation Committee and held in Edinburgh on February 27t, 2016.

The workshop was an important stage in the process of developing management approaches
for the SACs (“Special Areas of Conservation”) that have been identified and designated for
the protection of the harbour porpoise.

This workshop was concerned with the management of underwater noise within the SACs,
the expectations of key stakeholders, and the material impact on marine industries. It was
aimed at furthering the discussions and contributing to the development of advice for the
regulatory authorities that will need to make consenting and licensing decisions on industry
plan and project applications. In doing so they will look to their statutory nature
conservation bodies (SNCBs)s for advice on matters to do with harbour porpoise
conservation within the SACs. The SNCBs will wish to have practical and preferably well
understood & supported guidance in place for regulatory authorities to use in the context of
SACs.

This report summarises the workshop outputs; in particular, three themed discussion sessions
that took place.

2. The participants

A full list of participants is given in Annex 1. The attendees were selected to be broadly
representative of the key sectors and included a range of stakeholders. There were
representatives from regulatory authorities (BEIS, OPRED, MMO), industry (mainly the
renewable energy industry given the workshop’s focus), statutory nature conservation bodies
(JNCC, Natural England, Natural Resources Wales, Scottish Natural Heritage, Department of
the Environment Northern Ireland), and environmental NGOs (Whale & Dolphin
Conservation, The Wildlife Trusts, Marine Conservation Society, Client Earth).

A range of stakeholders was critical to the success of the event, since the intention was to
understand their views and concerns and to ensure that all participants had an equal
opportunity to be involved in exploring the options and solutions. All participants had
received a discussion paper setting out the SNCB proposed approach to noise assessment and
management and a set of three introductory briefing papers to stimulate discussion on
themed topics in three breakout groups — see Annexes 2 & 3.
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3. The workshop structure

3.1 The morning session was structured around presentations from the range of
stakeholder interests present:

e Dominic Pattinson of Defra presented a brief overview of the policy context.

o Noise management in harbour porpoise SACs — a joint presentation by Kelly
Macleod (JNCC), Caroline Carter (SNH — Scottish Natural Heritage), and Tom Stringell
(NRW — Natural Resources Wales)

¢ Industry activities in harbour porpoise SACs - an NGO perspective - Alec Taylor
(WWF Worldwide Fund for Nature)

e Planning related aspects of offshore wind farm development Pete Gaches (GoBe
consultants) Rebecca Sherwood (Innogy); Gillian Sutherland (Scottish Power
Renewables)

e Experiences from offshore windfarm construction and deployment of noise
mitigation technologies Eva Philipp (Vattenfall).

o The regulatory perspective- renewables, oil, and gas Siobhan Browne and Julie
Cook, (BEIS)

3.2 The second session after lunch was structured around three parallel group
sessions, and each ran three times, ensuring that all participants had the opportunity to
discuss each issue. These covered:

1. Threshold justification
2. Implementation of a threshold approach
3. Alternative/complementary approaches for management

A summary of discussions is presented in section 4.

3.3  The final session of the day was a plenary discussion at which each group reported on
key issues arising.
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4, Breakout group reports

This section summarises the discussions and the key issues arising from the breakout
groups. Where there was significant overlap across all the groups on some issues; key
points have been grouped together.

4.1. Threshold justification

The breakout session developed some areas of broad agreement:

e An ‘area of habitat’ based approach is probably better than a numbers-based
approach given the spatial and temporal variability in distribution/density of harbour
porpoise

e Adaily threshold is not useful / achievable

e Aseasonal average will be more achievable

e Thereis a stronger logic to the 20% limit than the 10%

There were also areas of disagreement

e Thresholds were not precautionary enough v thresholds were too precautionary

e Maximum daily 20% not needed and may not be manageable because of the daily
time scale. Disagreement as to whether a maximum was needed at all.

e The ecological justification for the thresholds; some thought it was weak

e The need for a set threshold; why not have a range with an upper/lower threshold
which would allow greater flexibility within planning schedules

e Effective Deterrent Radius of 26km — over/under precautionary. Some preferred
modelling the EDR on a case-by-case basis, using noise propagation principles and
then monitor in the field to corroborate predictions.

It was questioned whether a threshold approach may prolong the piling period and site
installation which could prove worse for harbour porpoise population and the site’s
contribution to Favourable Conservation Status (FCS). Is there a “get on with it and get it
over” view —is there any / adequate evidence on the pros and cons to support either
approach?

There were unresolved issues about how to monitor noise disturbance to keep it within the
thresholds. It was agreed that there needs to be some certainty on the management
approach as a first step.

4.2. Implementation

This session focused on the practicalities of operation and regulation of a possible area
based thresholds approach. Several areas of uncertainty were discussed.

e Regulation

There are several regulators covering a range of industry sectors and geographic areas and
there is no mechanism for joint decision making — this was identified as a problem. It is not
clear who has the full overview, nor where responsibility and accountability would rest for a
cross-sectoral thresholds approach.
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There is a need for the regulators to work together to develop clear assessment processes.
One suggestion was that a new ‘hypothetical’ regulator is needed for the thresholds
approach to work, because it will be reliant on understanding activities across sectors for
full cumulative assessment. This could involve the development of ‘noise quota’ systems
which might be managed centrally.

At present, there is no existing mechanism for developers and regulators to coordinate
overlapping activities. Does this point towards some form of noise ‘emissions trading
scheme’? Without a clear system, there would be the risk of a ‘first come, first served’ /
‘land grab’ situation.

There are hard questions to be asked that will need to be resolved, given a wide range of
commercial interests operating in a competitive environment and varying levels of
engagement.

e The Daily limit

A daily limit on noise maxima is a component of the proposed approach. It was widely felt
that this is simply impractical. Operational requirements at sea, including availability of
vessels and the need to exploit weather windows, make it clear that to limit work on a daily
basis could be very expensive and very challenging to plan and enforce. Questions were
raised over concurrent piling.

A longer-term limit system may be feasible: further work needed on what a ‘longer term’ is
(e.g. a season, multiple seasons or an average over several years). Industry raised the
concern that delays in piling one wind farm could result in overlap with the construction of
another project or a seismic survey which could mean the thresholds were exceeded
causing further delays which can seriously impact projects.

e The Planning Process

There are significant issues to be addressed about how impacts on porpoise SACs are
assessed and at what stage in the process. The two key stages are the main application for
consent and then finalisation of operational plans for construction (e.g. monitoring and
mitigation plans). At the first stage the build envelope is too broad to make a realistic
assessment, at the last stage it is too late to make an assessment. A step in between to
undertake an assessment on a realistic build scenario would be beneficial. The Contract for
Difference (CfD) process also creates complications. The main issue is having confidence in a
realistic build scenario — some adaptability will be needed, especially if there was to be a
guota system as proposed in the threshold approach. Some industry reps felt that a quota
system would be very challenging for industry.

OPRED is finalising its strategic Habitats Regulations Assessment (HRA) for the oil & gas
industry; It was felt by some that it was important to bring together the oil & gas HRA with a

Renewable energy HRA, particularly with regards to noise disturbance assessment.

It was suggested that the thresholds approach could work for assessment purposes but not
for management given the challenges of implementation.
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The fixed 26km radius of piling noise disturbance (effective deterrent radius — EDR) was
raised, and to what extent this would vary depending upon site conditions. The use of noise
reduction technologies could reduce the radius of disturbance, but there are considerable
technological and logistical challenges to its deployment. In addition, not all technology
types are proven and none have yet been operated in the deeper waters where UK wind
farm projects are currently planned.

The use of acoustic deterrent devices (ADD’s) could add to overall noise levels and
disturbance.

If porpoises are not in favourable conservation status (FCS) (although current UK and
Marine Atlantic Regional Level Article 17 assessments suggest they are!) then thresholds
should be set with this in mind. It was suggested that PCBs contaminants may emerge as an
issue in future FCS assessments.

4.3. Alternative/complementary approaches

In this session, alternative and complementary approaches to the proposed area thresholds
approaches were discussed. In addition, the discussion briefly touched on the potential application of
the IROPI provision in Article 6.4 of the Habitats Directive, in the event of an adverse effect on site
integrity and no satisfactory alternatives.

e Noise at source mitigation and alternative foundations

Noise mitigation was raised on several occasions in the presentations. There is plenty of
work on mitigation at source and monitoring of effectiveness. Key points include:

e There seem to be significant benefits from modest noise reduction.

e There is uncertainty of effectiveness- based on modelling in reducing displacement.

e What incentives are there for industry to reduce noise? This is an issue for the
regulators to consider.

e There needs to be more exploration of the different sound frequencies generated by pile
driving and how these propagate and then how might mitigation work in buffering
different frequencies and any influence on the extent and magnitude of disturbance.

e Concerns exist about the commercial viability of mitigation, relating in part to the supply
chain and size of project.

e There is some baseline disturbance on sites, with decades of oil and gas exploration for
example in the southern North Sea candidate SAC and yet the area displayed persistent
high densities.

e You cannot only ask one industry to employ mitigation. The oil and gas industry should
also have to mitigate for noise.

e There are variations in mitigation approaches and effectiveness, and an adaptive
approach (‘learn as you try’) will help show what works.

1

http://artl7.eionet.europa.eu/articlel7/reports2012/species/summary/?period=3&group=Mammals&su
bject=Phocoena+phocoena&region=MATL
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There was a concern that there might be little incentive to use mitigation in a
threshold/quota type approach as that would just be giving more noise ‘quota’ to others.
There could be other impacts from alternative approaches e.g. large footprint of gravity
base.

e We will need a timeframe to enable discussions and decisions on management decisions
given constraints on industry.

e Are these alternatives feasible in time for round 3 projects?

e The options for installation relate to site specific conditions (e.g. geology) - there will be
a need to assess what is best for the business case. e.g. suction buckets are only for
sandy substrate sites).

e Seasonal restrictions (according to the seasonality of the Southern North Sea cSAC for example)

There were two key issues discussed:

1) Given high demand and limited vessel availability developers will want to work at full
stretch in the best conditions. Piling work in winter can face serious weather
challenges, and poor weather can cause delays and disrupt programme plans.
Installation work could potentially have to be spread over several years if only able
to install for 6 months of the year. It could work for projects with a smaller
disturbance footprint on the site, particularly in the winter area.

2) The contested robustness of the evidence for a consistent seasonal pattern year on
year and the risk that if the seasonal demarcations were wrong, more piling could
happen when higher densities are present in the site, negating benefits of seasonal
restriction. There may also be variation in harbour porpoise sensitivity at different
times of the year. These include breeding cycles and winter blubber thickness. More
detailed information may be needed here. More monitoring is needed on
distribution and research into what is driving that.

e IROPI and compensation
This subject was only briefly discussed and people felt that a workshop focussed on IROPI
would be of value. UK government has preferred not to use this Habitats Directive provision.
There was a discussion on whether there were any satisfactory alternatives to pile driving or
the location of the windfarms. Again, this would be case specific. Some felt it could be
argued that there would be a satisfactory alternative in locating the wind farms outside the
cSACs. Would cost be an acceptable justification for the lack of satisfactory alternative
solutions in the IROPI context?

In terms of compensation, and beyond designating another site which would be difficult
given that the sites chosen were the best per the data analyses, a couple of ideas were
mentioned such as reducing other pressures on site or on the population. Could having
even a fraction of the 15 - 30 million spent on noise mitigation in one German wind farm to
spend on bycatch reduction count as compensation?
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There was a call for monitoring the potential positive benefits of the wind farm structures
once in place — e.g. reef effect — enhancing foraging opportunities in the cSAC which could
potentially compensate the temporary disturbance.

5. Issues arising and next steps — a summary of the key points

Discussion around noise management will need to be clear on the conservation goal to be
achieved. The key objective remains to avoid significant disturbance of harbour porpoise
within the SAC, over space and time. It is important to note that this is not just an issue for
renewables — it also applies to oil and gas and other activities that generate loud noise.

Ways to minimise impacts to acceptable levels appear to include three main options:
- Restrictions in space and time
- Alternative foundations
- Noise mitigation

There are issues with all options and the industry wishes for flexibility in terms of the final
installation set up given industry related constraints such as supply chain, cost and risk
reduction aims, health and safety, operational contingency, finance and technological
developments. Whilst understandable this flexibility poses some challenges from a
cumulative noise assessment and management perspective. There is uncertainty as to
whether noise mitigation technology and alternative non-noisy foundations will be
operational and available for construction of Round 3 projects given that currently these
technologies are mainly just concepts or have been applied with varying levels of success in
shallower water areas closer to the coast. It was also clear that within the consenting
process we need to establish clear timeframes for key decisions to be made on noise
management.

Compensation and IROPI were briefly touched on with the realisation that this discussion
would probably benefit from a separate workshop.

Regulation

It appears that there are several public bodies and government departments that have
some responsibility in regulation. If there is to be an effective and adequate noise
management process, then the senior management of these bodies will need to work
together to develop that process. How this would happen is not clear and may require one
regulator to take a lead. There may be a need for a regulator forum, and possibly a regulator
group for each cSAC, and their work / approach will need to be consistent.

Next steps

While participants were positive about what had been discussed and the opportunities for
better mutual understanding, there were concerns raised on the noise assessment and
management approaches currently in discussion. The various presentations had made it
clear that there are no easy and immediate solutions. Some felt that there was now more
uncertainty on regulation and the requirements on operators.
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In summary, a range of questions need to be answered:

e Which agency will ultimately by responsible for noise management?

e How would regulators prioritise activities if cumulative thresholds are breached?
e How do we ensure the sharing of information from developers?

e How would developers work together in developing cumulative scenarios?

e A review of thresholds / activities is needed

e How could an allocation protocol work — is this something like ‘emissions trading’?

e Thereis still a lot of work to be done to develop a workable system.
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Participant Organisation Briefing Group
Alan Gibson Marine Management Organisation (MMO) 3 1 2
Alec Taylor World Wildlife Fund (WWF) 3 1 2
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Tessa McGarry RPS Group 2 3 1
Tom Stringell Natural Resources Wales (NRW) 2 3 1
Trevor Baker Innogy 1 2 3
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Victoria Crossland Business Energy & Industrial Strategy (BEIS) 3 1
Briefing Group Title Briefing Lead
1 Threshold justification Kelly Macleod
2 Implementation John Goold
3 Alternative / complementary approaches Sonia Mendes
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Annex 2: Themed Discussion Briefing Notes

Briefing note 1: Use of thresholds to assess and manage the effects of noise
on site inteqrity

Background

The designation of harbour porpoise cSACs requires appropriate management to ensure the
conservation objectives of the sites are met. The proposed assessment and management
approach in relation to ‘noisy activities’ which harbour porpoise are susceptible to (e.g. pile
driving and seismic survey operations) is based on the concept of a threshold, both spatially
and temporally. It is a pragmatic approach that aims to balance the need for conservation
measures for the SACs, but recognises the need for renewables in light of climate change.

Introduction
The conservation objectives for the harbour porpoise SACs in England, Wales, Northern
Ireland and offshore waters include:

‘There is no significant disturbance of the species’
And in Scotland:

‘[maintain] the distribution of harbour porpoise throughout the site by avoiding significant
disturbance’

Article 6 of the Habitats Directive requires ‘Any plan or project not directly connected with or
necessary to the management of the site but likely to have a significant effect thereon, either
individually or in combination with other plans or projects, shall be subject to appropriate
assessment of its implications for the site in view of the site’s conservation objectives’. For
assessments, it will need to be determined whether there is disturbance within the cSAC and
whether this is significant. CNCBs have proposed that for the purpose of assessments that
significant disturbance means: ‘the exclusion of harbour porpoise from a significant portion of
the SAC for a period of time’.

This definition had been expanded further to:

Noise disturbance within a SAC from a plan/project individually or in combination will not
exclude harbour porpoises from a maximum of 20% of the relevant area? of the SAC for a
period of 1 day. And,

Over a season, the noise disturbance within a SAC from a plan/project individually or in
combination per day will not exclude harbour porpoises from an average of 10% of the
relevant area of the SAC.

Further details on the proposed approach are set out in the discussion document that has
been circulated in advance of the workshop.

Potential discussion points:
1. Discuss the pros/cons of the ‘area’ versus ‘number’ approach for the porpoise sites. Is
the area approach justified?
2. Assumptions around area/carrying capacity/numbers logical?

2 The relevant area is defined as that part of the SAC that was designated on the basis of higher
persistent densities for that season (summer defined as April to September inclusive, winter as
October to March inclusive).
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3. The ‘thresholds’ have been derived through reference to the ASCOBANS objective.
Does the rationale in the document support the choice of threshold values?

4. s the use of thresholds for disturbance justified and if not, is there an alternative?

5. Would the threshold approach stand up to scrutiny in light of the high bar test set by
the Wadenzee judgement, i.e. a plan or project can only be approved where no
reasonable scientific doubt remains as to the absence of an adverse effect on site
integrity?

Briefing note 2: Implementing the noise thresholds approach in harbour
porpoise SACs

Background

The designation of harbour porpoise SACs requires appropriate management in order to
uphold the conservation objectives of the sites.

The proposed approach in relation to assessment of ‘noisy activities’ which harbour porpoise
are susceptible to (e.g. pile driving and seismic survey operations) is based on the concept of
a threshold, both spatially and temporally. It is a pragmatic approach that aims to balance the
need for conservation measures for the SACs, but recognises the need for renewables in light
of climate change.

It is also worth noting that these activities have not previously been managed within protected
sites at the scale (both spatially and temporally) currently being proposed in UK waters.

Implementing the proposed assessment approach

Initial feedback from stakeholders on the proposed threshold approach included some points
on aspects of implementation as follows:

Coordination among requlators

- Concerns regarding the practical aspects of implementing the approach across
regulators of different industry sectors with differing remits (e.g. OPRED, BEIS and
the MMO). Coordination amongst regulators is nheeded for the thresholds approach
to work as it is applicable to all noisy activities.

- Concerns regarding the practical aspects of implementing the approach, in terms of

tools/ techniques that could be utilised to manage and monitor compliance across
sectors in a timely manner.

Simplicity of threshold approach

- Positive feedback in relation to the simplicity of the thresholds approach in the risk
assessment/ EIA stage. Having quantitative thresholds is an objective way with
which to assess individual developments and would likely help Regulators by
allowing more consistency between assessments and avoid the need for complex
noise/ population numbers models

- There were views that whilst there are challenges in the application of the threshold
approach these are not insurmountable.
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General Operability

There are a number of points to consider here:

- Variability in timelines, practice and regulatory processes between different sector
activities. For example:

o Offshore windfarm piling schedules are generally unknown until an advanced stage
in the post consent process.

o Applications for large scale seismic surveys (e.g. 3D surveys) usually request a
lengthy time period within which to undertake operations (i.e. many months),
whereas active seismic activities may only take place on a much smaller number
of days within the consented time period.

o Planning activities down to specific days is impractical (although reporting this
after the event is feasible). For example, OPRED usually approve a window of
activity for oil & gas operations. If the thresholds approach requires a daily
schedule for cross sectoral assessment, this could be extremely challenging
given contingency for live circumstances, such as weather down-time.

- The mechanism by which regulators will communicate to assess the cumulative impact
of noisy activities, and for spatial and temporal management and compliance.

Compliance and reporting

- The thresholds approach may require quicker compliance reporting and monitoring
across sectors to inform regulatory compliance and site management (and review the
management approach to inform revisions if needed). Practicalities, as well as
resource implications for review of such aspects needs to be considered (across
regulators and their advisors).

Briefing note 3: Alternative approaches to assessment and management with a focus
on offshore wind turbine installation

Background

Whether or not the SNCB proposed threshold approach is adopted to use as the main noise
disturbance assessment and management tool in harbour porpoise SACs there is a need to
explore other options for noise management. This is due to a likelihood that for some plans
and projects it will not be possible to conclude that no reasonable scientific doubt remains®
as to the absence of adverse effects on site integrity. This breakout session will elicit views
from participants on what approaches to noise assessment and management may be
available to allow for both the objectives of the offshore wind industry and the Southern
North Sea cSAC’s conservation objectives to be fulfilled.

Alternative/Complementary approaches

a) Less noisy alternatives (piling with noise mitigation/alternative foundations)

3 This ruling has set the bar high (Case C-127/02 Waddenvereniging and
Vogelbeschermingsvereniging, Waddenzee).
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There are several techniques proven to partially reduce piling noise into the water column
and therefore reducing the disturbance spatial footprint. No method has been found to totally
buffer the noise. Some have already been used in Germany, others are in development. For
example:

- AdBm Noise Abatement System
- Bubble curtains, noise mitigation screens

- Blue piling

Q1: What are the constraints to the application of such measures in offshore wind in
the UK?
Q2: Would their use mean no adverse effect on site integrity?

There are alternative foundations:

- Suction buckets

- Floating
- Gravity base

Q1: What are the constraints to the application of such measures in offshore wind in
the UK?
Q2: Would their use mean no adverse effect on site integrity?

b) IROPI and compensation

The Habitats Directive provides a clear framework and flexible instruments within which
appropriate decisions can be taken, so that the right balance can be struck between
economic development and habitat/species conservation. For example, it makes provision
for adverse effect on site integrity if there are Imperative Reasons of Overriding Public
Interest (IROPI). The relevant Article, 6(4), states that:

“If, in spite of a negative assessment of the implications for the site and in the absence of
alternative solutions, a plan or project must nevertheless be carried out for imperative
reasons of overriding public interest, including those of a social or economic nature, the
Member State shall take all compensatory measures necessary to ensure that the overall
coherence of Natura 2000 is protected. It shall inform the Commission of the compensatory
measures adopted.”

IROPI

‘It is reasonable to consider that the "imperative reasons of overriding public interest,
including those of social and economic nature" refer to situations where plans or projects
envisaged prove to be indispensable:

- within the framework of actions or policies aiming to protect fundamental values for the
citizens' life (health, safety, environment);

- within the framework of fundamental policies for the State and the Society;

- within the framework of carrying out activities of economic or social nature, fulfilling specific
obligations of public service.’

Compensation

‘The compensatory measures constitute measures specific to a project or plan, additional to
the normal practices of implementation of the "Nature" Directives. They aim to offset the
negative impact of a project and to provide compensation corresponding precisely to the
negative effects on the species or habitat concerned. The compensatory measures
constitute the "last resort". They are used only when the other safeguards provided for by
the directive are ineffectual and the decision has been taken to consider, nevertheless, a
project/plan having a negative effect on the Natura 2000 site.’
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Compensation for disturbance of annex Il species is unprecedented, could the following
compensatory measures be acceptable?

- Maintaining or improving species’ prey availability within the site

- Creation of highly protected areas within the cSAC, where no activity is allowed

- Reduction of other threats (e.g. bycatch)

Research, monitoring, or education — should not be considered as compensation. ‘Also,
payment for nature compensation should not be considered as compensation (see ECJ
judgement C-209/04) till the money are used for real compensatory measures.’

Q1: In the absence of satisfactory alternatives and an inability to conclude beyond
reasonable scientific doubt that the plan or project would have no adverse effect on
the site, would the IROPI instrument provided in the Habitats Directive be a realistic
option?

Q2: What would be the advantages / disadvantages and constraints of the IROPI
avenue?

References

Geert Van Hoorick. Compensatory Measures in European Nature Conservation Law. Utrecht
Law Review. http://www.utrechtlawreview.org | Volume 10, Issue 2 (May) 2014 |
URN:NBN:NL:UI:10-1-115820
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/82647/habitat
s-directive-iropi-draft-quidance-20120807.pdf
http://www.ceeweb.org/wp-content/uploads/2012/01/Compensation guidance.pdf
http://ec.europa.eu/environment/nature/natura2000/management/docs/arté/quidance art6 4

en.pdf
http://ec.europa.eu/environment/nature/natura2000/management/opinion en.htm

IROPI example

Commission says imperative reasons of overriding public interest outweigh adverse effects
of extending a DASA group factory on the Miehlenberger Loch in Hamburg

In an opinion delivered today, the Commission has said that the adverse environmental
impact of extending a factory belonging to the DASA group on the Miehlenberger Loch in
Hamburg can be justified on grounds of overriding public interest. The project concerns an
extension of the DASA factory over some 170 ha of an area known as the Miiehlenberger
Loch, to expand production of the Airbus A 3XX jumbo jet.

o Germany says there is nowhere else in the country where the project can be carried out.

e Forreasons of competitiveness and on technical grounds, the factory has to be next to an
existing factory with a skilled workforce and the equipment needed.

e Forfunctional reasons and because of the size of the workshops needed to build the jumbo
jet, the project can only be located at the spot in question.

e The project is of overriding public interest for social reasons: the factory will generate at
least 4000 jobs, and possibly as many as 8000, in the Hamburg region, but also in the
Lander of Schleswig-Holstein and Niedersachsen; for economic and technical reasons:
the project is targeted on a new market. The market for jumbo jets is dominated by a single
manufacturer, and Europe still does not produce any;

o for reasons of Community interest: the scheme is so important and the economic interests
at stake are on such a scale that it is a matter of Community-wide concern. The project
calls for extensive cooperation between various Member States, and it is vital that
Germany works alongside its other partners if the scheme is to be a success.

15 JNCC Harbour porpoise cSAC noise management stakeholder workshop



https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/82647/habitats-directive-iropi-draft-guidance-20120807.pdf

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/82647/habitats-directive-iropi-draft-guidance-20120807.pdf

http://www.ceeweb.org/wp-content/uploads/2012/01/Compensation_guidance.pdf

http://ec.europa.eu/environment/nature/natura2000/management/docs/art6/guidance_art6_4_en.pdf

http://ec.europa.eu/environment/nature/natura2000/management/docs/art6/guidance_art6_4_en.pdf

http://ec.europa.eu/environment/nature/natura2000/management/opinion_en.htm



Annex 3: SNCB Discussion Paper

A potential approach to assessing the significance of
disturbance against conservation objectives of the harbour
porpoise cSACs.

1 Development of approach

A suite of five pSACs for harbour porpoise in Welsh, Northern Ireland, English and offshore
waters were consulted on between January and May 2016. A site in Scottish waters was
consulted on between March and May 2016. The start of public consultation triggers ‘policy
protection’ and pSACs become a material consideration in assessments of plans/projects.
For this reason, guidance on the implementation of Conservation Objectives for the sites is
needed so that CNCBs can fulfil their statutory role of providing advice to Regulators and
stakeholders. All six sites have now been submitted to the European Commission and are
formally candidate SACs (cSACSs).

This document sets out a potential approach to assessing and consequently managing noise
disturbance within harbour porpoise cSACs and has been developed through the Inter-
Agency Marine Mammal Working Group (IAMMWG). The document was developed with a
focus on testing the approach using pile driving in the installation of offshore wind turbine
foundations; an activity known to disturb harbour porpoises, as this has been the most
pressing need with regards to ongoing casework. As such, this approach is driven by
plans/projects that occur within or overlap (if the noise zone overlaps with the cSAC
boundary) with the Southern North Sea cSAC. There are currently no plans or projects to
install offshore wind farms within cSACs off Wales, Northern Ireland or Scotland. However,
the intention is that the approach described would apply to all activities that could potentially
cause similar noise disturbance to porpoise within any cSAC (or outside a cSAC if the noise
zone overlaps with the cSAC), and all activities potentially causing noise disturbance may
need to be assessed cumulatively or in combination using this approach. To demonstrate
the wider application of the approach, a further case study, recently completed by SNH, to
assess disturbance from aquaculture is appended (Appendix |).

2 Purpose of the approach

Harbour porpoises are European Protected Species (EPS) on Annex IV of the EU Habitats
Directive and are strictly protected throughout their EU range. Wider measures, for example
bycatch reduction and monitoring (under Regulation 812/2004), are also in place to protect
the species in EU waters. This species is also on Annex Il, which means SACs need to be
designated in order to complement the wider measures in contributing to the Favourable
Conservation Status of the species.

Supplementary advice is under further development to accompany Conservation Objectives
(COs) for the sites. In particular, this document has been produced to aid the assessment
(and consequently management) of noise generating activities that potentially present a risk
to achievement of the Conservation Objective that relates to disturbance of harbour porpoise
within cSACs. This advice does not explicitly cover the related issue of permanent
displacement of harbour porpoise from habitat within sites, e.g. through permanent
placement of structures.
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The draft COs for the five harbour porpoise cSACs in English, Welsh, Northern Ireland and
offshore waters are:

‘To avoid deterioration of the habitats of the harbour porpoise or significant disturbance to
the harbour porpoise, thus ensuring that the integrity of the site is maintained and the site
makes an appropriate contribution to maintaining Favourable Conservation Status for the UK
harbour porpoise. To ensure for harbour porpoise that, subject to natural change, the
following are maintained or restored in the long term:

1. The species is a viable component of the site;

2. There is no significant disturbance of the species; and

3. The supporting habitats and processes relevant to harbour porpoises and their prey are
maintained.’

In Scotland, the draft COs for the site are:

1. To avoid deterioration of the habitats or significant disturbance of harbour porpoise thus
ensuring that the integrity of the site is maintained and it continues to make an appropriate
contribution to harbour porpoise remaining at favourable conservation status in UK waters.

2. To ensure that, within the context of environmental change, the following are maintained
in the long term:

2a. the relatively high density of harbour porpoise throughout the site compared to other
parts of the continental shelf within the West Scotland Management Unit.

2h. the distribution of harbour porpoise throughout the site by avoiding significant
disturbance

2c. the condition of supporting habitats and processes, and the availability of prey for
harbour porpoise.

Management of disturbance within the SACs should ensure the relevant Conservation
Objective is met.

This document proposes an approach that defines ‘significant disturbance’ for
activities causing noise, in relation to the relevant Conservation Objectives and its
implications for management of an activity affecting a cSAC.

3 Introduction

Harbour porpoise are a European Protected Species (EPS) and are sensitive to noise from
pile driving, which may result in disturbance and, if unmitigated, injury. It is an offence under
the Habitats Directive to deliberately kill, injure or disturb an EPS. Pile driving undertaken for
installation of offshore wind turbines would typically require an EPS licence to avoid
committing an offence and developers undertaking pile driving may be required to minimise
the risk of injury to marine mammals, typically by following the widely accepted JNCC
protocol®. However, the protocol primarily addresses the avoidance of injury in close
proximity to the noise source.

“https://www.gov.uk/government/uploads/system/uploads/attachment data/file/50006/jncc-
pprotocol.pdf
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Current practice (in the absence of SACs), is to assess the effects of disturbance on harbour
porpoise at the population level by using the best available population estimate of the
relevant Management Unit (IAMMWG, 2015). Such assessments are typically carried out as
part of Environmental Impact Assessments and Strategic Environmental Assessments. With
the designation of cSACs for harbour porpoise a draft site specific conservation objective
that relates to disturbance has been introduced. Therefore, the effects of noise disturbance
from plans or projects need to be considered in a Habitats Regulations Assessment (HRA).
Given the immediacy of the site designations, a clear approach to assessing the potential
impacts of noise generating activities within sites is needed and one such approach is
provided here.

4 Developing the approach

The purpose of an HRA is to determine whether a proposed plan or project (occurring within
or outside a SAC) could adversely affect a site’s integrity. The critical consideration in
relation to site integrity is whether any activities having an effect on a site, either individually
or in combination with other plans or projects, affect the site’s ability to achieve its
Conservation Objectives and to contribute to the Favourable Conservation Status of the
species.

The suitability of using abundance of harbour porpoise as a component of the Conservation
Objectives was initially considered because the sites were selected based on the
persistently higher densities of porpoise within sites compared to other areas of the
Management Units (MUs). However, as mobile and wide-ranging species, density of harbour
porpoise within the site varies at any one time; for example, the average density of harbour
porpoise in the Bristol Channel Approaches cSAC is 0.37animals/km?based on the SCANS-
Il estimate from July 2005 but this is double what the estimate from the SCANS survey of
1994 was. It is not, therefore, appropriate or practical to maintain a given harbour porpoise
abundance within a site because of the natural variability in numbers. Any assessment of
changes in the numbers of porpoise using the site would require long term studies
(potentially 10 years or more), and it is acknowledged that these time scales would be
unachievable for any short term assessment. As long as the abundance within the MU is
maintained and the site conservation objectives are met, Favourable Conservation Status of
the species will be maintained. The conservation status of harbour porpoise will be re-
assessed and reported on in the next Habitats Directive Article 17 reporting round covering
the period 2013 -2018.

The Habitats Directive (Article 3(1)) states that the Natura 2000 network comprises sites
hosting habitats for the species on Annex IlI; such a network will ensure that the habitats of
the species’ concerned should be maintained. The sites for harbour porpoises have been
identified on the basis of habitat models which show areas that persistently have higher
densities of harbour porpoise, presumably because they offer good foraging opportunities or
support other stages of the harbour porpoise life cycle. It is therefore important that harbour
porpoise can access and utilise the habitats within the site. Taking piling as an example, it is
well known that pile driving will exclude harbour porpoise from an area of habitat for the
duration of pile driving and for a period of time after pile driving has ceased. The length of
time it takes for porpoises to return after the cessation of pile driving varies, generally
between a few hours (less than a day - Tougaard et al. 2009; Brandt et al. 2012; Dahne et
al. 2013) and up to 3 days (Diederichs et al. 2009; Brandt et al. 2011). The extent of
displacement and length of the response may be driven by the sound characteristics of the
noise propagating away from the pile driving and/or of the habitat and value to the porpoise
or behavioural context. There is a single case where harbour porpoise did not return to a
wind-farm, even 10 years’ post- construction (Teilmann and Carstensen 2012); however, in
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this case, the wind farm was on the periphery of the harbour porpoise range and the value of
the area pre-construction to the harbour porpoise may have been low.

The interpretation of ‘significant disturbance’, without using porpoise abundance, can
therefore be split into two components: disturbance in time and in space. Thus, the
disturbance Conservation Objective can be further developed and defined to ensure that
‘disturbance does not lead to the exclusion of harbour porpoise from a significant
portion of the SAC for a period of time’.

4.1 Definition of significant portion

It is not immediately clear how disturbance leading to displacement manifests itself as
changes in populations. Complex models (PCAD; iPCoD and DEPONS) provide conceptual
frameworks of how the process might work but empirical knowledge needed to parameterise
these is lacking. An alternative approach could be to quantify areas of habitat from which
harbour porpoise have been disturbed and displaced, i.e. ‘gaps’, due to anthropogenic
activity. These ‘gaps’ can be translated into effects on species distribution and population
viability (Tougaard et al. 2013). In other words, displacement of harbour porpoise from their
habitat may result in the carrying capacity® (K) of the wider area being reduced. A definition
of ‘significant portion’ at the site level can, therefore, be based on the effects of the ‘loss’ of
habitat available to harbour porpoise and its reduction in the carrying capacity of the site,
since this will reduce the ability of the site to make a full contribution to maintaining the
population. Long-term, permanent reduction in K may manifest in population declines. The
assumption is, therefore, that disturbance of harbour porpoise by pile driving noise will result
in their exclusion from the habitat and consequently impact the carrying capacity of the site.
This approach makes it possible to consider possible impacts of habitat exclusion as a result
of pile driving and other noisy activities and can be used to inform management decisions.
The impact is mediated through the effects of disturbance driven habitat exclusion on the
vital rates of the population.

European Signatory States to ASCOBANSS® defined and agreed the Conservation Objective
that would enable the aims of the Agreement to be realised as ‘to allow populations to
recover to and/or maintain 80% of carrying capacity in the long term’. ASCOBANS arrived at
this objective having considered work undertaken within the International Whaling
Commission (IWC) in developing their Revised Management Procedure. The IWC adopted
an approach that would lead to whale stocks being restored to and maintained at 72% of
carrying capacity; the rationale underpinning this was in ensuring management of whale
stocks allowed maximum yields. In the USA, the Marine Mammal Protection Act led to the
development of an approach that would allow populations of cetaceans to recover (after
exploitation) to 60% of carrying capacity after 100years. ASCOBANS, with its conservation
focus, agreed that a more precautionary approach was required and accepted that recovery
to and/or maintaining 80% of carrying capacity in the long term would be the objective.

In the absence of other data/metrics to inform what would be a significant reduction in
habitat, the SNCBs have chosen to use this objective to provide guidance on what
magnitude of temporary ‘habitat loss’ might be considered significant. Whilst the
ASCOBANS objective was not developed to meet the requirements of the Habitats Directive,
it was developed as a precautionary standard to assess a significant reduction in the wider
harbour porpoise population. For current purposes, we assume a directly proportional

5 The carrying capacity of a biological species in an environment is the maximum population size of
the species that the environment can sustain indefinitely, given the food, habitat, water, and other
necessities available in the environment.

6 http://www.ascobans.org/
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relationship between loss of access to habitat and carrying capacity (as per Tougaard et al.
2013) and for simplicity that the distribution of porpoise density is approximately uniform
within the site’. Therefore, application of this objective to the maintenance of carrying
capacity implies that 80% of harbour porpoise habitat (and hence carrying capacity) within a
site needs to be accessible in the long-term or conversely, no more than 20% of the habitat
should be inaccessible without adversely affecting carrying capacity. However, as the
ASCOBANS obijective is intended for the population (or Management Units) then the SNCBs
concluded that the loss of access to habitat within a cSAC should be less than the 20% that
the objective implies, especially as it is known that the density of harbour porpoises within
the cSACs is on average higher than elsewhere. Therefore, the SNCBs have determined
that an average loss of access to 10% or more of the cSAC would be considered significant,
recognising that the cSAC habitats supports elevated densities of porpoises compared to the
rest of the MU (assume density within the site is, on average, twice that outside the site?).
The need to maintain site integrity also requires that the loss of access to habitats by
harbour porpoise cannot be permanent and there should be no lasting harm on the site.
Maintenance of the site’s carrying capacity in the long term through management of
temporary habitat ‘loss’ to below the defined thresholds would ensure that it continues to
contribute to the maintenance of the UK’s harbour porpoise population at Favourable
Conservation Status.

Some SACs have seasonal areas or are designated entirely for their summer (April —
September) or winter (October — March) elevated densities of harbour porpoise. The
definition of seasons is based on the modelling outputs of Heinédnen and Skov (2015) which
predicted persistent, seasonal high density areas of harbour porpoise based on 18 years of
data (1994-2011); this is the evidence underpinning the identification of the cSACs. The
seasonality of proposed plans or projects should be taken into account when considering
whether it will adversely affect the integrity of the site. Plans or projects occurring within the
boundary of a SAC but operating outside of the season for which the SAC was designated,
will not contribute to a ‘significant portion’; instead such activities will be considered through
the regular channels for EPS.

4.2 Definition of adverse effects on site integrity

For the purposes of developing this approach, site integrity will be affected by a loss of
carrying capacity mediated through loss of access to an area of cSAC habitat over a period
of time. This will define the threshold for ‘adverse effect on integrity (AEQI)’ for the purposes
of an Appropriate Assessment (AA: part of an HRA).

5 The proposed approach
1. Ultimately, the purpose of the cSACs is to contribute to maintaining FCS for harbour

porpoise and in order to do this, the site’s integrity needs to be maintained in line with the
site’s Conservation Objectives.

7 The variation in porpoise density within the sites is not well understood because of a lack of
information on how they use the site.

8 Based on the SCANS-II (Hammond et al. 2013) the average density in the Southern North Sea
cSAC using the overlapping block estimates (B and U) is 0.46animals/km2.The average density in the
wholly North Sea blocks with no cSAC overlap (T and V) is 0.22 animals/km?.

20 JNCC Harbour porpoise cSAC noise management stakeholder workshop





2. Noise disturbance within a cSAC from a plan/project individually or in combination will not
exclude harbour porpoises from a maximum of 20% of the relevant area® of the cSAC for
a period of 1 day. And,

3. Over a season, the noise disturbance within a cSAC from a plan/project individually or in
combination per day will not exclude harbour porpoises from an average of 10% of the
relevant area of the cSAC.

4. This approach would suggest that plans or projects individually or in combination that
breach points 2 or 3 would be deemed to have an adverse effect on site integrity, and
mitigation beyond routine EPS measures would be required.

5. Advice with regard to impact monitoring will be considered with consents and review of
consents. A strategic approach that carefully considers the scale and nature of monitoring
required and coordination in conjunction with SNCBs may better enable the success of
the implementation of this approach to be reviewed and updated where needed.

5.1 Example application to pile driving in the Southern North Sea cSAC

Significant noise disturbance cannot take place within the cSAC indefinitely. Taking piling as
an example of a noisy activity, the installation of a single pile generally requires a few hours
(<6) of pile driving within a 24 — 48 -hour time period. Installations of piles are often
punctuated by days/weeks of no piling due to poor weather or other factors. For successful
implementation of this approach, an approximate daily and realistic schedule of pile driving
will be needed for assessments. Seismic operations, UXO detonations etc will also be
required as and when projects undertake an HRA.

For assessment purposes, the effective deterrent radius (EDR) of a single monopile is taken
to be 26 km (Tougaard et al. 2013) and the area of harbour porpoise exclusion approximates
2,100 km? during a single pile driving event. For other activities, such as seismic surveys,
the effective deterrent radius will be different. Field measurements of the distance over
which harbour porpoise respond to pile driving may be expected to vary with pile diameter.
However, piles used at Alpha Ventus were 2.5m (500kj hammer energy) compared with the
larger 4m piles used at the Horns Reef | and Il (900kj hammer energy) and reaction
distances were broadly similar: 15-25km (Diederichs et al. 2009; Dahne et al. 2013) and 18-
21km (Brandt et al., 2011; Tougaard et al. 2009) respectively. The proposed effective
deterrent radius of 26km is based on a ‘typical’ monopile of 60-70m in length, 4-6.5 m wide
and with a wall thickness of a few centimetres (Tougaard et al. 2013). The effective deterrent
distance was based on the displacement function from Dahne et al. (2013). There will be
periodic consideration of the suitability of this EDR in light of accumulating scientific
knowledge should this approach be taken forward.

The distribution of wind farm areas in relation to the Southern North Sea cSAC is shown in
Figure 1. Based on the 26km effective deterrent distance, two to three (‘actual’ area
equivalent is 2.5 pile driving events) geographically separated pile driving events wholly
within the summer Southern North Sea cSAC area in one day would approach the maximum
of 20% disturbance.

In the winter area, one to two (‘actual’ area equivalent is 1.3) pile driving events wholly within
the winter area of the cSAC would approach the daily maximum of 20% disturbance. On a
daily basis, the 20% must not be exceeded and for a conclusion of no effect on site integrity

9 The relevant area is defined as that part of the SAC that was designated on the basis of higher
persistent densities for that season (summer defined as April to September inclusive, winter as
October to March inclusive).
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to be reached, the planned piling must not exceed an average of 10% over the relevant
season.

Pile driving events planned in close proximity to each other would reduce the spatial footprint
and potentially enable additional events.

Similarly, events at the edge (or in some cases beyond the edge) of the SAC will contribute
less to the allowable spatial footprint within the cSAC.

However, other noisy activities would need to be assessed in the same way and thereby
these thresholds may be less than indicated above.
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Figure 1: Southern North Sea cSAC for harbour porpoise and location of wind farm areas. Seasonal
components of the pSAC are shown; areas and seasons when density of harbour porpoise is highest.
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5.2 Management options when conditions are exceeded

Where developments collectively within a cSAC exceed the significance thresholds, a
number of options for reducing impacts will need to be considered for consent to be granted:

1. Schedule activities so that limits are not exceeded. Careful planning and phasing of
noisy activities could be undertaken so as to ensure site integrity is not affected.

2. Use of alternative foundations that do not require pile driving (e.g. suction buckets),
noting that these may in some cases have other impacts.

3. Use of alternative methods of piling (e.g. vibropiling) to reduce the noise footprint.
4. Use of technology to reduce the sound at source, to reduce the noise footprint.
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Appendix |: Application of approach to assessing noise disturbance as a result of the
aquaculture industry within the Inner Hebrides and Minches cSAC

Background

For this example of application, we focus on the potential noise disturbance from the use of
acoustic deterrent devices (ADDs) by aguaculture within the Inner Hebrides and Minches
cSAC. This is located on the west coast of Scotland (Fig 1) and encompasses an area of
approximately 13,802km?.

ADDs are used in aquaculture as part of the industries’ predator control methodology. The
availability of different ADD systems means that the acoustic output can vary from site to site
depending on the devices used. Currently, on the west coast there are mainly three types of
device used: Airmar'®, Terecos and Ace Aquatec.

Standard ADD types emit sound in the hearing range of both cetaceans and seals, and there
is a body of evidence (see ORJIP for a review) to show that these ADDs can elicit a
disturbance/ deterrence effect, potentially over significant distances.

It is challenging to determine exactly the number and locations of fish farm ADD use, as
there is currently no requirement for this to be registered centrally. In addition, their use is
likely to vary from year to year and, potentially within the year. It is also not clear as to how
the individual fish farms deploy the ADDs (continuous, triggered, as and when necessary) as
this seems to depend on the preference of each site manager and this is not necessarily
logged in detail.

ADD disturbance radii
The distance from source that harbour porpoise may be disturbed is not well understood,
and depends on many variables, notably;

e the acoustic characteristics of the ADD
¢ the sound propagation of the site
¢ the animals’ behavioural response to the received sound

Sound propagation can be modelled; however, the degree of ‘accuracy’ of the modelling
predictions often depends on the complexity of the model, and preferably requires ground
truthing measurements. There is a wide range of modelling techniques and it is possible to
obtain very different predictions depending on the model selected. Simple models do not
account for site specific environmental variables, whereas more sophisticated models can
but are far more computationally complex.

10 Airmar transducer is now used within newer products that use different management systems.
11 Offshore Renewables Joint Industry Program — Project 4 — ADD efficacy
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Fish farm locations are usually in relatively sheltered locations, sheltered by the mainland or
by islands nearby. This topography as well as bathymetry and seabed type will have an
effect on how the sound will propagate. Land/islands will form an acoustic barrier, so if an
ADD is placed in front of an island, the island will shadow the noise output beyond the
island. Some noise will diffract around the land, but will lose intensity in doing so.

Rather than model the complexity of the cSAC, it was decided to gain a broad brush
indication of the degree of disturbance that we might expect from ADDs. We therefore
modelled propagation loss using the semi-empirical expressions of Marsh and Schulkin
(M&S) (Urick, 1983). These equations incorporate parameters for the depth of the water
column, sound absorption, shallow water attenuation and near field anomalies, and allow for
sea bed type (mud or sand) and sea state (same parameters used site wide). Disturbance
radii estimated for different devices ranged from <100m (Terecos) to about 2.5 km (Airmar
type). Comparison of estimated transmission loss, with the transmission loss estimated in
Lepper et al (2014) suggests that the M&S model as we used it may not be as conservative
as the more complex model Lepper used. Coram et al (2014) presented a disturbance radius
of 3.5 km based on a literature review. Brandt et al (2013) found a disturbance effect at 7.5
km from a Lofitech ADD. It is clear that there could be a significant uncertainty in the
estimation of disturbance from ADDs in the cSAC both temporally and spatially.

For this example, we have used the disturbance radius of 3 km, as a compromise between
our results and Coram et al (2014).

Active finfish farms & estimation of area disturbed

Figure 1 details the active and inactive fin fish farms as at March 2016. This is a snapshot as
we are aware that the number of active finfish farms is likely to be variable due to the
industry using different sites at different times.
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Figure 1 - Finfish aquaculture sites in relation to the cSAC.

Assumptions

We consider that the disturbance area can only be seaward of each fish farm group (due to
presence of land); therefore, rather than including the entire area in a circular buffer with the
diameter of 3 km, half this area was used. This may still be conservative as the presence of
other topography and islands may further restrict this zone.

For fish farms that are not contained within the cSAC, it is relevant to consider if any of the 3
km buffer zone extends into the cSAC (e.g. those farms on the outer isles). It is not
proportionate to include the entire 3 km area for these locations, therefore a quarter of the
buffer area was assumed.

Due to the potential variable numbers of active fish farms, different scenarios were used to
consider the potential percentage area of the cSAC that may be disturbed due to ADD use.

The numbers of farms used in this example were;
e within the cSAC boundary (30,35,45, 55)
e outer isles edge (10, 20)

Results

On this basis, it can be seen (Table 1) that noise disturbance from ADD use currently does
not breach the threshold (Section 5, point 3) of excluding harbour porpoises from an average
of 10% of the area of the cSAC for any of these scenarios. Currently we believe that 35
farms may be the best estimate.

26 JNCC Harbour porpoise cSAC noise management stakeholder workshop





Table 1- Percentage area of cSAC potentially disturbed by ADD use for a range of active fin fish farms

Within cSAC % of cSAC disturbed | % of cSAC disturbed | % of cSAC disturbed
plus 10 outer Isles plus 20 outer Isles

30 farms 3.1 3.6 4.1

35 farms 3.6 4.1 4.6

45 farms 4.6 5.1 5.6

55 farms 5.6 6.1 6.7

However, within this site there is potential for noise disturbance to arise from a number of
other activities including: acoustic surveys, construction (ports and harbours, marine
renewable developments), vessels (both commercial and recreational) and MOD activities.
In addition, there is the potential for the aquaculture industry to expand and thus an increase
in use of ADDs may be expected. Discussions are underway with the industry to better
understand the use of ADDs in the area and to promote best practice use which will help to
minimise disturbance from these devices in areas of restricted topography.

Any assessment of disturbance from other plans or projects would need to consider this
baseline of existing potential disturbance from ADDs.
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We are happy to meet to discuss any of these issues further.

Yours faithfully,

Lf('.fr‘é-’f | Q_/"}f.f,.-.r;uﬁ-g

Vicki James.
Policy Officer.
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1.7 Are you satisfied that long-term ecological monitoring during the operational phase of the project is adequately secured in the dDCO?

WDC Response
Whilst there is a commitment in the dDCO to monitoring during the operational phase, there is little detail on the methodology that will be used to
undertake this. Without additional detailed information, it impossible to conclude if this will be adequate.

4.8 In your Written Representations [REP1-123 and REP1-124 respectively], and also TWT at the offshore environmental matters Issue Specific Hearing 2
(ISH2) [EV-009 and EV-010] and in its Post Hearing Submission [REP3-063], you consider that an approach of setting noise limits should be adopted
and that you do not support the current Statutory Nature Conservation Bodies (SNCB) advice in this regard. The ExA notes the two reports that TWT
has cited in [REP3-063] with attached hyperlinks, but please provide any further relevant scientific evidence or justification that you consider casts
doubt on the existing SNCB approach. Also, if you are able to, please provide a copy of the statement that was released on 7 February 2019 that TWT
has referred to in [REP3-063].

WDC Response
Papers sent with this response which highlight the concerns over the SNCB approach. Also the workshop reports where the threshold approach was
proposed and discussed at a joint stakeholder workshop in 2016, and the approach was objected to by both NGOs, industry and regulators.

Additionally in the current Review of Consents, being undertaken by The Department for Business, Energy and Industrial Strategy (BEIS), it is
acknowledged the proposed approach by the SNCBs has not been agreed upon.

49 At the offshore environmental matters Issue Specific Hearing 2 (ISH2) [EV-009 and EV-010] the Applicant stated that other offshore construction
techniques, such as vibration or downward impulses, were being considered. At present Condition 14(f) of Schedules 9 and 10 and Condition 9(f) of
Schedules 11 and 12 of the dDCO only requires the submission of a Marine Mammal Mitigation Protocol (MMMP) in the event that driven or part-
driven piles are proposed to be used. Furthermore, Conditions 14(m) of Schedules 9 and 10 and 9(I) of Schedules 11 and 12 contain similar wording in
relation to the submission of a Site Integrity Plan (SIP). In the event that the Applicant proposed to utilise any other construction techniques, instead of
driven or part-driven piling, do you consider that a MMMP and SIP should still be submitted? Please justify your answer.

WDC Response

Due to the location of Norfolk Vanguard lying directly within the SNS SCI, in both summer and winter habitat for harbour porpoises with Norfolk
Vanguard West overlapping the year round area (JNCC, 2017, 2016), we strongly recommend that both MMMP and SIP will still need to be submitted
to ensure no Adverse Effect on Integrity (AEol) of the site and the harbour porpoise population it supports. All cetaceans are European Protected
Species (EPS), and the requirement to understand and mitigate impacts to ensure strict protection of EPS, including all cetacean species, remains.
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Whilst the impacts from pile driving remain our primary concern, other construction techniques will result in significantly different impacts on
cetaceans and the harbour porpoise population supported by the Southern North Sea SCI (SNS SCI), therefore no matter the construction techniques
used, MMMPs and SIPS will still be required.

410 In your Written Representation [REP1-124] you indicate that you do not wish to see any pile driving, but you also raise concerns about the potential
impact on prey species should gravity-based foundations be used. Which of these construction techniques do you consider would have the more
significant effects in the long term, and overall which would you prefer to see utilised?

WDC Response

The impacts from pile driving are our primary concern. Research has shown the impacts from piling activities during construction to have significant
impacts on harbour porpoise. Less is known about gravity-based foundations, but there are concerns about changes to the sea bed and therefore prey
species. We continue to recommend that foundations requiring pile driving are not used, and would prefer to see gravity foundation instead.

411 A maximum hammer energy of 5,000kJ has now been specified in condition 14(1)(n) of Schedules 9 and 10 of the dDCO [REP2-017]. However, please
comment on whether or not there would be any benefits in having a range of maximum hammer energies being specified in the dDCO, for example the
2,700kJ figure that relates to the worst-case scenario for a 9MW pin pile structure?

WDC Response

WDC can see the benefit of having maximum hammer energies specified in the dDCO, for the different scenarios. This would help ensure that the
worst-case scenarios modelled by the applicant aren’t breached, which would results in greater impacts than predicted. We agree that these maximum
hammer energies should be based on the worst-case scenarios as modelled by the applicant.

23.102 A conclusion of no AEOI on the SNS ¢SAC relies on appropriate mitigation measures being secured in the final Site Integrity Plan and Marine Mammal
Mitigation Protocol. However, these mitigation measures are not yet specified and there remains some doubt over how effective certain measures,
such as soft start piling, actually are. Please comment further on this matter.

WDC Response

Whilst WDC agree with the Site Integrity Plan (SIP) and Marine Mammal Mitigation Protocol (MMMP) in principle, there is currently a lack of guidance,
based on the latest scientific information, on how to undertake these plans, particularly for SIPs which are relatively new. As a result these documents
contain very little detail or assessment and have not included the latest research, they are little more than a commitment to use mitigation methods. As
a result in their current form the plans cannot remove all reasonable scientific doubt as to the effects of the projects on cetaceans or ensure no Adverse
Effect on Integrity (AEol) on the SNS SCI.
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To ensure the SIP and MMMPs are fit-for—purpose there needs to be guidance from SNCBs on what to include. We recommend this should include a
commitment to proven mitigation methods and modelling of likely mitigation measures to be included to ensure that these plans can reduce
uncertainty of the impact of offshore wind farm construction.

There are a number of studies demonstrating the benefits of mitigation measures (Brandt et al., 2018; Dahne et al., 2017; Nehls et al., 2016; WWF,
2016). Current embedded mitigation measures included in JNCC guidelines have not been proven in studies, and have been widely criticised as
arbitrary and with a lack of supportive evidence (Wright and Cosentino, 2015). Additionally the guidelines have not been updated for a number of years
and therefore do not include the latest and increasing body of scientific data of the impacts of noise on marine mammals (Wright and Cosentino,
2015).

We would also recommend that there also needs to be a robust assessment strategy that includes strategic monitoring to ground-truth the modelling
results and verify if the mitigation is successful.
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National Infrastructure Planning
Temple Quay House

2 The Square

Bristol,

BS1 6PN

By Email: NorfolkVanguard@pins.gsi.gov.uk

PINS Reference: ENO10079
Our Reference: 20011285

11™ March 2019
Dear Sir/ Madam,

Norfolk Vanguard Offshore Wind Farm. WDC’s Response to The Examining Authority’s Second Written
Questions and Requests for Information.

The table below sets out WDCs responses to the Examining Authority’s First Written Questions and
Requests for Information, issued 27™ February 2019, for Norfolk Vanguard offshore wind farm.

We are happy to meet to discuss any of these issues further.

Yours faithfully,

Vicki James.
Policy Officer.
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1.7 Are you satisfied that long-term ecological monitoring during the operational phase of the project is adequately secured in the dDCO?

WDC Response
Whilst there is a commitment in the dDCO to monitoring during the operational phase, there is little detail on the methodology that will be used to
undertake this. Without additional detailed information, it impossible to conclude if this will be adequate.

4.8 In your Written Representations [REP1-123 and REP1-124 respectively], and also TWT at the offshore environmental matters Issue Specific Hearing 2
(ISH2) [EV-009 and EV-010] and in its Post Hearing Submission [REP3-063], you consider that an approach of setting noise limits should be adopted
and that you do not support the current Statutory Nature Conservation Bodies (SNCB) advice in this regard. The ExA notes the two reports that TWT
has cited in [REP3-063] with attached hyperlinks, but please provide any further relevant scientific evidence or justification that you consider casts
doubt on the existing SNCB approach. Also, if you are able to, please provide a copy of the statement that was released on 7 February 2019 that TWT
has referred to in [REP3-063].

WDC Response
Papers sent with this response which highlight the concerns over the SNCB approach. Also the workshop reports where the threshold approach was
proposed and discussed at a joint stakeholder workshop in 2016, and the approach was objected to by both NGOs, industry and regulators.

Additionally in the current Review of Consents, being undertaken by The Department for Business, Energy and Industrial Strategy (BEIS), it is
acknowledged the proposed approach by the SNCBs has not been agreed upon.

49 At the offshore environmental matters Issue Specific Hearing 2 (ISH2) [EV-009 and EV-010] the Applicant stated that other offshore construction
techniques, such as vibration or downward impulses, were being considered. At present Condition 14(f) of Schedules 9 and 10 and Condition 9(f) of
Schedules 11 and 12 of the dDCO only requires the submission of a Marine Mammal Mitigation Protocol (MMMP) in the event that driven or part-
driven piles are proposed to be used. Furthermore, Conditions 14(m) of Schedules 9 and 10 and 9(I) of Schedules 11 and 12 contain similar wording in
relation to the submission of a Site Integrity Plan (SIP). In the event that the Applicant proposed to utilise any other construction techniques, instead of
driven or part-driven piling, do you consider that a MMMP and SIP should still be submitted? Please justify your answer.

WDC Response

Due to the location of Norfolk Vanguard lying directly within the SNS SCI, in both summer and winter habitat for harbour porpoises with Norfolk
Vanguard West overlapping the year round area (JNCC, 2017, 2016), we strongly recommend that both MMMP and SIP will still need to be submitted
to ensure no Adverse Effect on Integrity (AEol) of the site and the harbour porpoise population it supports. All cetaceans are European Protected
Species (EPS), and the requirement to understand and mitigate impacts to ensure strict protection of EPS, including all cetacean species, remains.
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Whilst the impacts from pile driving remain our primary concern, other construction techniques will result in significantly different impacts on
cetaceans and the harbour porpoise population supported by the Southern North Sea SCI (SNS SCI), therefore no matter the construction techniques
used, MMMPs and SIPS will still be required.

410 In your Written Representation [REP1-124] you indicate that you do not wish to see any pile driving, but you also raise concerns about the potential
impact on prey species should gravity-based foundations be used. Which of these construction techniques do you consider would have the more
significant effects in the long term, and overall which would you prefer to see utilised?

WDC Response

The impacts from pile driving are our primary concern. Research has shown the impacts from piling activities during construction to have significant
impacts on harbour porpoise. Less is known about gravity-based foundations, but there are concerns about changes to the sea bed and therefore prey
species. We continue to recommend that foundations requiring pile driving are not used, and would prefer to see gravity foundation instead.

411 A maximum hammer energy of 5,000kJ has now been specified in condition 14(1)(n) of Schedules 9 and 10 of the dDCO [REP2-017]. However, please
comment on whether or not there would be any benefits in having a range of maximum hammer energies being specified in the dDCO, for example the
2,700kJ figure that relates to the worst-case scenario for a 9MW pin pile structure?

WDC Response

WDC can see the benefit of having maximum hammer energies specified in the dDCO, for the different scenarios. This would help ensure that the
worst-case scenarios modelled by the applicant aren’t breached, which would results in greater impacts than predicted. We agree that these maximum
hammer energies should be based on the worst-case scenarios as modelled by the applicant.

23.102 A conclusion of no AEOI on the SNS ¢SAC relies on appropriate mitigation measures being secured in the final Site Integrity Plan and Marine Mammal
Mitigation Protocol. However, these mitigation measures are not yet specified and there remains some doubt over how effective certain measures,
such as soft start piling, actually are. Please comment further on this matter.

WDC Response

Whilst WDC agree with the Site Integrity Plan (SIP) and Marine Mammal Mitigation Protocol (MMMP) in principle, there is currently a lack of guidance,
based on the latest scientific information, on how to undertake these plans, particularly for SIPs which are relatively new. As a result these documents
contain very little detail or assessment and have not included the latest research, they are little more than a commitment to use mitigation methods. As
a result in their current form the plans cannot remove all reasonable scientific doubt as to the effects of the projects on cetaceans or ensure no Adverse
Effect on Integrity (AEol) on the SNS SCI.
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To ensure the SIP and MMMPs are fit-for—purpose there needs to be guidance from SNCBs on what to include. We recommend this should include a
commitment to proven mitigation methods and modelling of likely mitigation measures to be included to ensure that these plans can reduce
uncertainty of the impact of offshore wind farm construction.

There are a number of studies demonstrating the benefits of mitigation measures (Brandt et al., 2018; Dahne et al., 2017; Nehls et al., 2016; WWF,
2016). Current embedded mitigation measures included in JNCC guidelines have not been proven in studies, and have been widely criticised as
arbitrary and with a lack of supportive evidence (Wright and Cosentino, 2015). Additionally the guidelines have not been updated for a number of years
and therefore do not include the latest and increasing body of scientific data of the impacts of noise on marine mammals (Wright and Cosentino,
2015).

We would also recommend that there also needs to be a robust assessment strategy that includes strategic monitoring to ground-truth the modelling
results and verify if the mitigation is successful.
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The U.K.'s Joint Nature Conservation Committee 1998 guidelines for minimising acoustic impacts from seismic
surveys on marine mammals were the first of their kind. Covering both planning and operations, they included
various measures for reducing the potential for damaging hearing — an appropriate focus at the time. Since
introduction, the guidelines have been criticised for, among other things: the arbitrarily-sized safety zones; the
lack of shut-down provisions; the use of mitigation measures that introduce more noise into the environment
(e.g., soft-starts); inadequate observer training; and the lack of standardised data collection protocols. Despite
the concerns, the guidelines have remained largely unchanged. Moreover, increasing scientific recognition of
the scope and magnitude of non-injurious impacts of sound on marine life has become much more widespread
since the last revisions in 2010. Accordingly, here we present feasible and realistic recommendations for such

Impact improvements, in light of the current state of knowledge.
Noise © 2015 Elsevier Ltd. All rights reserved.
1. Introduction surveys that may persist for months and extend over huge areas (e.g.

Man-made noise has the potential to impact marine mammals and
other species by disrupting essential behaviours, such as communica-
tion and foraging (e.g., Hildebrand, 2005; Jasny et al., 2005; Nowacek
et al., 2007; NRC, 1994, 2000, 2003, 2005; Richardson et al., 1995;
Southall et al., 2007; U.S. Marine Mammal Commission, MMC, 2007;
Weilgart, 2007). One of the most regulated sources of noise is the seis-
mic survey conducted by the oil and gas industry and (to a much lesser
extent) geological surveys (see Simmonds et al., 2014). These surveys
employ airguns that produce sharp, loud sounds that cannot be precise-
ly controlled and include energy at frequencies as high as 22 kHz,
(e.g., Goold and Coates, 2006; Goold and Fish, 1998; Hermannsen
et al,, 2015). The majority of the noise energy, however, is at frequencies
below 100 or 200 Hz (Goold and Fish, 1998; Hermannsen et al., 2015)
that may propagate over distances as large as 4,000 km (e.g., Nieukirk
et al,, 2004, 2012) and are used heavily by baleen whales in their own
sounds (e.g., Nieukirk et al., 2004; Stafford et al., 1999). While lower fre-
quencies are functional for the surveys (e.g., below 200Hz; OGP and
IAGC, 2008), the noise at higher frequencies is unnecessary.

As of 2013 there were 142 seismic survey vessels worldwide, with
increases likely in numbers and capacity-per-vessel (Kliewer, 2013). A
large proportion of these vessels will be simultaneously active on
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35,000-70,000 sq. km; Clark and Gagnon, 2006). As a result, these typi-
cally coastal surveys can be detected above natural background noise
levels on 80-95 % of days at some locations on the Mid-Atlantic Ridge
(Nieukirk et al., 2012). The cumulative exposure of these surveys for
marine life collectively is enormous.

Exposure to seismic survey sounds can lead to avoidance, startle re-
sponses, vocalisation changes, and the alteration of dive and respiration
patterns (e.g., Gordon et al., 2004). However, airgun exposures can also
lead directly to temporary or permanent threshold shift (TTS or PTS; see
Southall et al,, 2007). PTS has often, but perhaps not appropriately, been
used to define the onset of ‘injury’ by managers (see Southall et al., 2007
and Tougaard et al., 2014).

To address these issues, the Joint Nature Conservation Committee
(JNCC) became the first regulatory body in the world to issue guidelines
for minimising impacts of noise from seismic surveys on marine mam-
mals (JNCC, 1998). However, the “mitigation measures recommended
in the existing guidelines are more relevant to the prevention of injury
rather than disturbance” (JNCC, 2010). This focus ran contrary to the
fact that the guidelines are titled, “Guidelines for Minimising Acoustic
Disturbance to Marine Mammals from Seismic Surveys” (emphasis
added). Nevertheless, these guidelines, which became statutory in the
UK in 2001, filled a policy vacuum and have since been adopted, in
whole or in part, by several other management agencies around the
world (e.g., Brazil, Aruba, Suriname: Compton et al.,, 2008; Mama CoCo
SEA Project, 2015; also voluntarily used by industry in areas without
guidelines; Weir and Dolman, 2007). Any company that wishes to
conduct seismic surveys in UK continental shelf (UKCS) waters must

Please cite this article as: Wright, A]J., Cosentino, A.M., JNCC guidelines for minimising the risk of injury and disturbance to marine mammals from
seismic surveys: We can do better, Marine Pollution Bulletin (2015), http://dx.doi.org/10.1016/j.marpolbul.2015.08.045
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apply for consent from the Department of Energy and Climate Change
(DECC), with adherence to the guidelines being a standard condition.

Mitigation measures required by the 1998 JNCC guidelines were lim-
ited and, despite refinements, remain largely unchanged (JNCC, 2010).
For example, the training required of visual observers has become
formalised into a JNCC-approved course; and more in-depth discussions
of PAM and ramp-ups were included. However, the most notable
addition was the recognition that visual observers need to be fresh to
be effective, with advice that “two marine mammal observers should
be used when daylight hours exceed approximately 12 hours per
day...or the survey is in an area considered particularly important
for marine mammals.” However, despite wide acknowledgement
of the limitations of the JNCC guidelines and mitigation measures
(e.g., Barlow and Gisiner, 2006; Lubchenco, 2010; Nowacek et al.,
2013; Parente and de Aratjo, 2011; Parsons et al., 2009; U.K.
Department of Trade and Industry, DTI, 2002; Weir and Dolman,
2007), there is still no requirement to cease operations (or ‘shutdown’)
should marine mammals be detected within the mitigation zone during
operation (JNCC, 2010). Here we re-assess the merits of the JNCC guide-
lines in light of the current state of knowledge.

2. Planning stages

Adequate planning is critical to reduce or eliminate the impact on
marine mammals. Environmental considerations throughout the
lifecycle of the project should be included in the planning process as
early as possible to facilitate informed decision-making about the best
locations for seismic activities (e.g., Nowacek et al., 2013). Avoidance
of areas where marine mammals are known to occur should be
prioritised, but if it is ultimately not possible, efforts should be made
to avoid surveys at times of particular importance, such as breeding
periods. Identifying hotspots of marine mammal abundance and those
periods when animals are particularly sensitive, however, requires
‘baseline’ data. Both abundance and habitat use are subject to inter-
annual variability, thus a pre-activity record of three or more years in
length is preferable. Additionally, planning should be made for a gradual
phase-in of an activity in situations or locations when the impacts
are especially uncertain, which would inform management prior to
escalation at each step.

While the JNCC guidelines have always referred to the need for
adequate planning, they have typically fallen short of these goals.
For example, the 1998 version (JNCC, 1998) simply stated that seis-
mic surveys projects should, at the planning stages: discuss the
merits of the design of any monitoring programs; plan the timing
of their surveys to reduce the likelihood of encounters with marine
mammals; seek to reduce the unnecessary high frequency noise;
and, in areas of importance to marine mammals (as was to be deter-
mined “in consultation with the JNCC”) seek to provide the most
appropriately qualified and experienced personnel to act as marine
mammal observers (MMOs) on board the seismic survey vessel
(preferably experienced cetacean biologists, but at a minimum it was
“recommended that observers should have attended an appropriate
training course”).

The 2010 version of these guidelines (JNCC, 2010) added to the
planning stages a requirement to use the lowest practicable power
levels necessary to achieve the survey objectives. However, even
here there is no specific mention of complete avoidance of particu-
larly important areas, although it could be argued that this might
be covered by the additional precautions that JNCC can impose on
a case-by-case basis. (It should also be noted, however, that advice
regarding wider risk assessments are present in the joint JNCC,
Natural England and Countryside Council for Wales guidelines for
the Protection of Marine European Protected Species from Injury
and Disturbance, although these seemingly remain in draft form:
JNCC et al., 2010).

3. Mitigation measures

The JNCC guidelines include a number of mitigation measures
designed to reduce the impact of seismic surveys on marine mammals.
However, they essentially condense down to two basic elements: main-
tenance of a pre-survey safety zone and mitigation sources.

3.1. Safety zones: size and function

While many guidelines around the world have implemented a safety
zone throughout the duration of a seismic survey (e.g., Kyhn et al.,
2011), the JNCC guidelines only require the maintenance of a pre-
survey mitigation zone (JNCC, 2010). An area of 500m radius from the
centre of the airgun array must be scanned for 30 min before the
commencement of the soft-start and determined to be clear of marine
mammals (see below). In waters deeper than 200 m the duration of
the pre-survey visual scan is extended to 60 minutes to account for
long, deep diving species (JNCC, 2010). If any marine mammal is detected
the soft-start is to be delayed until 20 min following the last sighting
(JNCC, 2010).

One major issue with these requirements is immediately apparent in
cases where the airgun array is quite large, resulting in the mitigation
zone being mostly, if not entirely, within the array. As a consequence,
an animal that is 500m away from the centre of the array can, in fact,
be only few metres away from the nearest airgun, potentially suffering
irreversible hearing damage.

This highlights the fact that the arbitrary size of the JNCC exclusion
zone gives little consideration to the actual source levels or the sensitiv-
ity of the species involved (Weir and Dolman, 2007). Elsewhere, only
California and Russia (around Sakhalin Island) are known to select an
operation-based, site-specific safety zone (Compton et al., 2008;
Nowacek et al., 2013; Weir and Dolman, 2007). To be effective,
exclusion zones should be based on scientific evidence and consider
the species that are likely to occur in the area, as some species are
more sensitive to noise than others (e.g., McCarthy et al., 2011; Miller,
2011; Miller et al., 2012; Moretti et al., 2010; Pirotta et al., 2012;
Popov et al.,, 2011a; Tyack et al,., 2011). For operational simplicity,
zone size should be appropriate for the most sensitive species. This is
further reinforced by the discovery that longer noise exposures require
longer periods of hearing recovery following a temporal threshold shift
(TTS) (e.g., Popov et al., 2011Db).

The next concern is that the JNCC exclusion zone is only in place
prior to the commencement of the survey, which in itself precludes
the use of shut downs (JNCC, 2010). The utility of this relies entirely
on the assumptions that an animal exposed to the approaching source
will experience gradually increasing sound levels, in the same manner
as a soft-start, and that the animal will react appropriately by moving
away. However, sound levels do not gradually rise with increasing
distance from a source and animals may not react logically (see Pre-
survey mitigation sources: Soft-starts). As a consequence, there are no
guarantees that an animal will not come close enough to be exposed
at dangerous levels. Accordingly, many other countries mandate
shutdowns, thus also requiring the maintenance of the safety zone
during operations (e.g., Australia, Brazil, Colombia, Greenland, New
Zealand; DOC, 2013; Kyhn et al,, 2011; MaMa CoCo SEA Project., 2015).

Finally, the JNCC does not even actually mandate the pre-survey
scans. Instead, operations should “whenever possible” begin producing
noise during hours of daylight, so that a pre-activity visual survey can be
completed with the greatest level of confidence (JNCC, 2010).

3.2. Safety zones: Marine Mammal Observers (MMOs)

Marine mammal observers (MMOSs) are trained individuals whose
main role under JNCC guidelines (2010) is to search for marine
mammals within a mitigation zone before seismic activity starts. The
role of an MMO is “purely advisory,” as they can only recommend a
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delay in the commencement of the seismic activity if marine mammals
are detected (JNCC, 2010). Additionally, MMOs “advise the crew on the
procedures set out in the JNCC guidelines and provide advice to ensure
that the survey programme is undertaken in accordance with the guide-
lines” as crew members are not obliged to have knowledge of the guide-
lines, and it is not required that a copy be available onboard (JNCC,
2010). Consequently, compliance with the guidelines has its foundation
in the presentation and the MMOs' judgement calls (e.g., distance to a
sighted cetacean) during the survey. This effectively makes them re-
sponsible for compliance as well as monitoring, but without the
power to enforce the provisions of the guidelines in real time.

One of the main problems for MMOs with regard to monitoring a
safety zone is determining the distance between the animal(s) and
the centre of the airgun array. JNCC guidelines recommend the use of
a “range finding stick” and an equation to estimate where 500 m is
(JNCC, 2010). The most obvious issue with this method is that the
MMO is not placed in the centre of the array. Also, the MMO must
discard the binoculars they use to search for marine mammals before
finding the animal(s) again with the naked eye to use the stick. The con-
sequences of this flawed system are not trivial. Detecting a marine
mammal at sea is in itself a difficult task (see below) and this method
introduces unnecessary errors and associated non-compliance. Using
graduated binoculars would improve the situation, although MMOs
are still not situated in the centre of the array. Thus, the mitigation
zone boundary is subjective and imprecise.

Further issues arise when the required distances are beyond the
visual range of the observers, when weather, darkness or sea states
compromise their ability to spot marine mammals (e.g., Barlow and
Gisner, 2006; Harwood and Joynt, 2009; Parente and de Aratjo, 2011;
Teilmann, 2003), or when observers have been on duty for too long,
reducing their effectiveness (e.g., Gill et al., 2012; Harwood and Joynt,
2009). Additionally, as MMOs are required to provide their own equip-
ment, magnification and binocular quality will vary, as will detection
distances and rates.

The level of experience for observers is critical to their ability to de-
tect marine mammals (e.g., Barlow et al., 2006). Even with experienced,
fresh observers and perfect conditions visual surveys are imperfect as
marine mammals spend most of their time underwater and it is thus en-
tirely possible to miss an animal that is on the survey line (e.g., Thomsen
et al., 2005). Despite this, JNCC-approved MMO training course only
lasts between one and three days, and attendees are not required to
have even seen a marine mammal previously. Training to identify and
monitor marine mammals consists of visual aids (e.g., slide presenta-
tions and drawings: Pers. Obs.) and a field trip is not always included.
In some deference to this, these inexperienced MMOs are not allowed
to work in hotspot areas in the UK, however, they can be hired to
work where marine mammals are less abundant, to become ‘experi-
enced’ MMOs (JNCC, 2010).

The U.S. Navy are conducting Lookout Effectiveness (LOE) studies, to
compare the relative merits of trained and experienced MMOs against
Navy personnel that have gone through the Navy training program
(see Alexander, 2009). Raw data from one region (Watwood et al.,
2012) suggest that the Navy personnel are not nearly as effective as
more experienced MMOs. Elsewhere the U.S. Navy themselves note
that, “Results are preliminary, but indicate that the U.S. Navy LOs are
not completely effective, and that additional data are needed for more
in-depth evaluation” (U.S. Department of the Navy, DoN, 2013).

In short, it is likely that many marine mammals (especially those
species with low-profile surfacings and small or absent blows) may
stray unseen into the safety zone. This has implications for the level of
protection offered by the JNCC pre-operation safety zone, although it
becomes a much bigger issue for safety zones maintained throughout
operation. Finally, it must be acknowledged that reaching high levels
of compliance does not necessarily mean achieving conservation goals.
Undetected animals and those judged to be further away from the
source than they actually are will suffer the various consequences of

exposure to high/dangerous noise levels in much the same way as if
the guidelines had not been implemented at all (i.e., the same effects
as non-compliance).

3.3. Safety zones: Passive Acoustic Monitoring (PAM)

The JNCC guidelines have always encouraged the use of PAM to sup-
plement visual surveys in maintaining the safety zone (JNCC, 1998,
2010). Incoming sounds are typically assessed by human operators with
the assistance of one of several software products, but automated detec-
tion is becoming increasingly viable, at least for certain, regularly acoustic
species (e.g., Erbe, 2013). While PAM does solve the issue of detecting
marine mammals that are underwater, it also suffers from a number of
drawbacks (see Bingham, 2011; Gill et al., 2012). Obviously, the system
only works when marine mammals are vocalising and, even then, only
if they are close enough to the hydrophones and using known vocalisation
types. Furthermore, it is not possible to set up software to display the
sounds of all species at once in real time: optimal settings for one species
may reduce the chance of detecting other animals using different frequen-
cies. As with visual observers, operator experience and exhaustion also
come into play (e.g., Barlow and Gisiner, 2006). In contrast, automated
detections are susceptible to variations in the sounds produced by marine
mammals between one population and another, as well as noise, scatter-
ing, spreading and other factors that alter the received sounds.

Distance estimations are needed to determine if an animal is within
the safety zone. The orientation of the sound-producing animal in
relation to the PAM system influences the levels received and thus
also the estimation of distance to the animal. Using multiple hydro-
phones can address this problem to some extent; however, marine
mammals produce sounds at variable levels.

Consequently, PAM suffers from many of the same issues as visual
surveys (e.g., undetected animals, errors in distance estimations, reli-
ance upon experienced, fresh operators), as well as additional problems
of its own (Bingham, 2011; Gill et al., 2012). However, the technology is
still relatively young and rapidly developing in terms of efficiency as a
mitigation tool.

3.4. Pre-survey mitigation sources: Soft-starts

Soft-starts (also known as ‘ramp-ups’) involve slowly building
source levels of the airguns to operational levels before the survey,
over a period of 20 minutes, “to give adequate time for marine
mammals to leave the area” before being exposed to dangerously high
levels (JNCC, 2010). Once up and running, sound levels will essentially
be continually ramping-up as animals approach the source, or vice
versa. Soft-starts are a long-standing cornerstone of operational guide-
lines for seismic surveys and are increasingly common practice in
sonar exercises and pile driving. However, we are only just beginning
to look into their effectiveness.

Crucially, there are several fundamental assumptions that remain
untested. For example, the procedure relies on the idea that animals
will move away from the source in a logical manner; however, ‘illogical’
responses have been observed. Nowacek et al. (2004) found that right
whales responded to some novel sounds by moving near the surface,
placing them at greatest risk of being stuck by ships. Likewise, manatees
(Trichechus manatus) have been observed responding to boat noise ex-
posure by moving into deep waters, which were typically boat channels
and thus increasing their risks of both higher exposures and being
struck (Miksis-Olds et al., 2007). The ‘logical reaction’ assumption also
relies on the further supposition that animals can, and are willing to,
move away from the disturbance. Again, neither may be true. For exam-
ple, coastal and ice-edge areas may ‘trap’ animals too close to a source,
or force them into geographical features (e.g., coastlines or sea ice)
that they may be unable to subsequently escape from, with potentially
fatal consequences (e.g., Heide-Jargensen et al., 2013; Southall et al.,
2013). Similarly, animals may remain in important areas, such as with
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a rich food source, until exposure levels become ‘dangerous’. Alterna-
tively, animals that do leave may be excluded from rich foraging, also
to their detriment.

There are other problems with soft-starts, especially with regard to
moving sources, including: the introduction of additional noise into
the environment; the complications raised by ‘shadow zones’ where
levels of noise may be greatly reduced at certain points closer to a source
than would be expected (either as a consequence of propagation related
mostly to oceanographic features or the topography of the area, espe-
cially around coastlines and islands); and the need to carefully consider
the relative speeds of moving sources and marine mammals likely to be
exposed. All of the above have been discussed in greater detail else-
where (e.g., Parsons et al., 2009; Weir and Dolman, 2007); however,
the JNCC (2010) guidelines appear to only be concerned over the addi-
tional noise soft-starts introduce, accordingly setting upper limits on
their maximum duration.

Field studies into the effectiveness of soft-starts are only now being
conducted with seismic surveys and humpback whales in Australia
(e.g., Cato et al., 2012, 2013; Noad et al., 2013). Unfortunately, the avail-
able results are still too few and preliminary to draw any firm conclusions.
Some assessments have also been made using computer simulations
(e.g., Hannay et al., 2010; von Benda-Beckmann et al., 2014). However
these are, by their very nature, simplifications that are also based on a
number of unsupported suppositions relating to sound propagation (see
Madsen et al., 2006) and, more importantly, the reactions of the animals
(for a discussion of the importance of this, see Wensveen, 2012).

Soft-starts focus primarily on injury, despite the many other potential
impacts of noise on marine mammals. Thus, it seems inappropriate that a
model result where “no instances were found in which the threshold
levels for hearing injury for cetaceans were reached during the initial
stages of the soft-start sequence” could be used to conclude that,
“animals are not at significantly greater risk of harm when a soft-start
is initiated in low visibility conditions” (International Association of Oil
and Gas producers, OGP, 2011). In fact, those responsible for the model-
ling contained within the OGP report (2011) noted that animals would
have time to move away from the source only provided those early expo-
sures were “sensed as disagreeable” (Hannay et al., 2010). Again, these
models do not address the suppositions mentioned above regarding
sound propagation and the behavioural responses of the animals.

While it seems likely that soft starts will reduce the total number of
high-sound level marine mammal exposures to some degree, their
effectiveness remains entirely unknown. The technique is probably
ineffective at eliminating all high-level exposures and may exacerbate
other impacts, such as habitat exclusion (e.g., Culik et al., 2001; Franse,
2005; Gonener and Bilgin, 2009; Haelters and Camphuysen, 2009).
Furthermore, logic holds that if soft-starts were completely effective,
there would never be cause to implement a shutdown, as required in
other parts of the world. In any case, soft-starts must induce potentially
problematic avoidance responses to reduce ‘injury’ from dangerously
high-level exposures.

3.5. Other Mitigation Sources

Mitigation sources are based on the same logic as soft-starts and
thus suffer from many of the same limitations. For example, the ]NCC
allows airgun shooting to continue during short breaks in operations
to avoid a full soft-start (e.g., JNCC, 2010). Many mitigation sources
are lower-level sounds (e.g., Kyhn et al., 2011), however the JNCC only
requires that the duty cycle be reduced under certain conditions (as
seems also to be the case for soft-starts, e.g., Figure 3.3., Stone 2015b),
which may actually provide animals enough time to approach close
enough to receive hearing-dangerous exposures, even if all the underly-
ing suppositions are shown to be correct (von Benda-Beckmann et al.,
2014). However, there is little or no scientific information to assess
effectiveness and it must be acknowledged that mitigation sources
also introduce additional noise.

4. Beyond Injury
4.1. Behavioural responses

As mentioned above, much mitigation of impacts from seismic
surveys (under the JNCC guidelines and elsewhere) seeks to avoid ‘inju-
ry’ by inciting behavioural responses, particularly avoidance. However,
there is evidence that behavioural responses to low noise levels may
have greater effects than expected. For example, some strandings of
beaked whales found dead or dying are likely to have resulted from
behavioural reactions to sonar exposures at relatively low noise levels
(e.g., Cox et al., 2006; Hildebrand, 2005; Rommel et al., 2006; Tyack
et al., 2006). In another example, over 1,000 narwhals died in Canada
and Northwest Greenland due to ice entrapments that may have been
the result of seismic survey noise disrupting their normal migration
(Heide-Jorgensen et al., 2013). Other behavioural responses, such as
cessation of singing and the alteration of dive and respiration patterns
(e.g., Gordon et al., 2004) are also likely to occur. The ultimate conse-
quences of these are unknown, but may (at least in some cases) lead
to energetic burdens on the animals (e.g., Williams et al., 2006).

It is thus clear that notable impacts at sub-injurious exposure levels
can arise from behavioural responses. However, such responses are
highly context-dependent. For example, the specific response may
depend on the activity of the animal at the time of exposure, or any
prior experience that the animal may have (e.g., Andersen et al., 2012;
Robertson et al., 2013). They may also vary depending upon the type
(Melcon et al.,, 2012) or extent of the disturbance (e.g., La Manna
et al., 2013). This adds further doubts on the general effectiveness of
soft-starts and other mitigation measures.

4.2. Beyond behavioural responses

Injury and behavioural harassment criteria “do not determine the
overall level of impact [as] physiological stress and other factors also
need to be considered” (Fitch et al., 2011). One of these more subtle
factors is the potential for seismic surveys to mask sounds of interest
to marine species. Masking may be a huge issue for mysticetes, which
produce low-frequency signals that may once have allowed them to
communicate over vast distances of hundreds, and possibly thousands,
of kilometres (e.g., Clark et al., 2009; Mghl, 1980, 1981). However, the
effects of masking depend upon many variables, including the frequen-
cies of the sound and the noise, as well as the locations of sources and
receiver.

Masking may also compromise foraging efforts in ways that we do
not yet understand. For example, the emerging understanding of how
odontocetes hear and discriminate between outgoing and incoming
clicks (Li et al., 2011; Linnenschmidt and Beedholm, 2012) has implica-
tions for how sound could interfere with the interpretation of these
signals (Linnenschmidt and Beedholm, 2012). Noise likely also limits
the ability of marine mammals to sense their environment through
sound. Accordingly, when a whale’s ‘communication space’ is reduced
through masking (Clark et al., 2009; Hatch et al., 2012) there may be se-
rious repercussions for breeding, foraging and navigation. The potential
for impacts arising from masking in terrestrial species has also been
noted with Francis et al. (2011) even suggesting that acoustic masking
by anthropogenic noise may be a strong selective force shaping the
ecology of birds worldwide.

Animals may use various compensatory mechanisms to counteract
masking, including producing louder sounds or shifting frequencies so
their sounds do not clash with the noise (e.g., Holt et al., 2011). Howev-
er, these mechanisms cannot be applied to sounds of interest produced
by other sources (e.g., prey), may be of variable use depending upon call
type, and likely carry costs to the animal (e.g., Holt et al., 2011, 2015).
These costs may be in terms of energy expenditure or in the form of
reproductive strategy trade-offs, as demonstrated for at least one
singing bird species, the great tit (Halfwerk et al., 2011).
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Other non-behavioural responses include increased stress responses
and the potential for chronic stress (see the extensive review by Wright
and Highfill, 2007). There are indications, for example, that ship noise
may increase levels of the stress hormone cortisol in North Atlantic
right whales (Rolland et al., 2012). Even in the absence of a consistent
cortisol response, chronic stress has been associated with serious issues
in other species, including a suppression of both the immune system
and reproduction, disruption of learning and other cognitive functions,
and increased mortality rates (see review by Clark and Stansfeld,
2007). It is reasonable to assume that the constant presence of airgun
noise in some areas could lead to similar effects.

Another related issue is that of attention and distraction. Following
theoretical work by Dukas (2004 ), data have demonstrated that noise
or disturbance can distract animals from the presence of prey or preda-
tors. Such changes of focus have been observed in Caribbean hermit
crabs (Coenobita clypeatus: Chan et al.,, 2010), three-spined sticklebacks
(Gasterosteus aculeatus: Purser and Radford, 2011), the shore crab
(Carcinus maenas: Wale et al., 2013), and possibly also greater mouse-
eared bats (Myotis myotis: Siemers and Schaub, 2011). With regard to
cetaceans, Dudok van Heel (1966) proposed that distraction could
potentially lead directly to strandings and recent work suggests that
distraction might also raise mortality indirectly, such as by increasing
bycatch risks in harbour porpoises (e.g., Nielsen et al., 2012; Wright
et al., 2013). With specific regard to seismic surveys, distraction was
one possible mechanism for increased entanglement rates of humpback
whales (Megaptera novaeangliae) in Brazil during a period of intense
exploratory activity (Todd et al., 1996).

All the above-mentioned subtle and cryptic impacts show that re-
ducing the potential for ‘injury’ to individual animals is not sufficient
to prevent detrimental effects to a wider population.

5. JNCC data collection, analysis and reports

While the main role of MMOs on board seismic vessels is to conduct
pre-shooting searches, they are also encouraged to collect data at all
times, provided that such effort is not detrimental to their ability “dur-
ing the crucial time” of pre-survey scanning (JNCC, 2010). As part of
the minimum reporting requirements, at the end of the survey the
MMO report must include specific information about the size of the
airguns, airgun use and species encountered (JNCC, 2010). With this,
the JNCC has produced summarised reports of the data collected
(Stone, 1997, 1998, 2000, 2003a, 2003b, 2003c; 2006; 2015a,b; Stone
and Tasker, 2006). However, given that MMOs are only required to be
active and thus collect data during pre-survey checks, the scope and
coverage of these reviews are limited accordingly.

Comprehensive management plans should outline a standardised
process for collecting (e.g., methodology), recording and reporting
MMO data, as well as include a more extensive complementary research
program (see Brower et al., 2011). This information can then be fed back
into management decisions, and standard procedures adjusted accord-
ingly. The JNCC guidelines fall short of this ideal in various ways. Firstly,
data collection techniques may vary. Next, there is no specified process
of feedback into the guidelines or any other JNCC process. Perhaps more
importantly, however, is that the level of training and experience
required to become an MMO means that detection and identification
of marine mammals is not guaranteed to be accurate. Group size estima-
tions and behavioural data (including any changes) may also suffer.
Consequently, it must be accepted that it is not possible to reliably
conclude from this data that any unreported species or behaviours did
not occur.

These issues are perhaps best highlighted by a sighting of a North
Atlantic right whale (Eubalaena glacialis) reported by a MMO in the
eastern North Atlantic in 2000 (Stone, 2003a). At 200 m distance, the
observer described a great whale lacking a dorsal fin, but did not report
the callosities unique to this species despite recounting a good view of
the head. The North Atlantic right whale is thought to be extirpated in

this area (OSPAR, 2010a). However, if the rest of the MMO’s description
is to be believed, it is possible that it details a bowhead whale (Balaena
mysticetus) that strayed beyond its nearby known range (OSPAR,
2010b). Given the highly endangered status of the North Atlantic right
whale (OSPAR, 2010a) the distinction is a very important one. However,
the classification of this animal will remain uncertain.

6. Discussion

Noise from oil and gas activities is not limited solely to seismic sur-
veys (see Spence et al., 2007). Drilling rigs and drill ships, tankers and
offshore terminals all introduce noise to the environment. However,
none of these have received much focus in terms of noise management
or mitigation, as they are often individually considered to be negligible
sources of noise. This is despite that comprehensive cumulative impact
assessments are required by many countries worldwide. Accordingly, in
consideration of ocean noise, as well as other environmental and
economic factors (e.g., Swift-Hook, 2013), widespread reductions in
the use of (and thus also demand for) oil (and other fossil fuels)
are recommended.

Obviously, this is not going to happen quickly. Thus interim guidance
is needed. Fortunately, despite initially following the JNCC guidelines,
requirements around the world have generally become more compre-
hensive (Compton et al., 2008). One good example is the guidelines of
the New Zealand Department of Conservation (DOC, 2013). Of particu-
lar note, mitigation zones in New Zealand’s water are dependent upon
array size, the species detected and the presence of a calf. Upon breaches
of these mitigations zones, MMOs and PAM operators, who must have
on-the-job experience or be supervised by someone that has, are
obliged to call for operational shut-downs (DOC, 2013).

A second good example can be found in Greenland. The guidelines
set out by the Danish Centre for Environment and Energy (DCE: Kyhn
etal, 2011) include not only descriptions of mitigation measures that
should be used (albeit still constrained to an arbitrary 500 m safety
zone), but also requirements for what should be included in Environ-
mental Impact Assessments of planned seismic surveys. For example,
these guidelines require that noise propagation modelling be included,
that these models must take account of all surveys to be carried out in
the area, and that the models are confirmed by acoustic measurements
in the field (Kyhn et al,, 2011).

The Greenlandic guidelines highlight the fact that operational guide-
lines represent only a small part of the wider management needed for
seismic activities. One alternative approach to addressing this is to set
regulatory limits on the level of sound that can be detected at a given
distance from the source. Based on studies of the sensitivity of harbour
porpoises (Phocoena phocoena) to seismic and pile driving noise
(e.g., Brandt et al.,, 2013; Lucke et al., 2009; Scheidat et al., 2011), the
German Federal Maritime and Hydrographic Agency requires that pile
driving for offshore wind farms target levels of 160 dB (Sound Exposure
Level — SEL) or 190 dB (peak) at a distance of 750 m (Koschinski and
Liidemann, 2013). (Note: reference levels were not provided by
Koschinski and Liidemann, 2013, but we assume the SEL reference
level is 1pPa®-s and the peak reference level is 1yPa.) Initially claimed
to be unachievable, this requirement has driven technological advance-
ments that have since made it possible. Similar restrictions could be
placed on seismic surveys around the world with the same intent.

In fact, certain technical options for reducing noise from seismic
surveys already exist (see Spence et al., 2007; Weilgart, 2010). Further-
more, reducing the proportion of unnecessary sound energy produced
by airguns relative to the amount of useful sound may allow lower
source levels to be used for obtaining the same results (e.g., Ross et al.,
2005). Thus, such standards will not prevent the oil and gas industry
from proceeding with exploration and extraction, or turning profit.
They will, however, drive the innovation needed to address the environ-
mental consequences of the current technology by reducing the noise
introduced by their arrays.
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Therefore, it is clear that the most appropriate way to address
underwater noise in the mid-term is through the establishment of
scientifically-based management objectives and the subsequent
development of mitigation measures that can meet these objectives. Ac-
cordingly, governments and regulators are strongly recommended
to implement technology-forcing, scientifically-based noise limits
for oil and gas activities, including, but not limited to, exploration,
extraction and decommissioning, that can be phased in over a
period of not more than 10 years.

In the short-term, it seems likely that appropriate safety zones in
combination with shutdowns will greatly reduce (but certainly not elim-
inate) the number of marine mammals exposed to high levels of noise,
despite the known limitations. It thus probably remains better to use
pre-operation surveys and safety zones with shutdowns than to proceed
without. However, several factors must be considered to maximise the
effectiveness of these mitigation tools, such as the heavy dependence
of visual surveys upon visibility and the consistent availability of fresh,
experienced observers. While the two recommendations made above
represent new guidance on seismic survey impacts, recent evidence
supports the conclusion of others on the subject of maximising the ef-
fectiveness of current mitigation techniques (e.g., Nowacek et al,,
2013; Parsons et al., 2009; Weir and Dolman, 2007). Thus, if ‘injury’ to
marine mammals (and other species) from seismic survey exposure is
to be avoided to the maximum extent practicable, we reiterate (with re-
finement) the recommendations that management agencies should
include the following requirements in their mitigation guidelines:

Consideration should be given in the planning stages to unintended
and indirect effects on non-target organisms, both as a result of the
seismic activity and the mitigation measures.

Safety zones should be manageable, yet biologically relevant and,
whenever possible, species specific, with a size dependent upon the
sound level of the seismic source and the sound propagation charac-
teristics of the area.

Safety zones should be maintained throughout a seismic survey, with
shutdowns implemented if a marine mammal is detected within the
area.

Pre-shoot watches should be of appropriate length for species likely to
be encountered, being longer if deep divers are likely present or re-
cently observed.

Pre-shoot watches should not be commenced during a period of oper-
ation.

A team of visual observers should be deployed, so that two may be
scanning at any given time, with at least one of those being highly ex-
perienced. They should also be furnished with at least one guide for
identifying local species, in case their expertise was gained elsewhere.
MMOs should have demonstrable experience in observing and/or
studying marine mammals before attending the JNCC approved
MMO training course, which should focus on the legal aspects of the
guidelines.

Visual observers should not scan for more than 2 hours at a time, to
avoid a drop in their efficiency. This requires particular consideration
at high-latitudes with long hours of daylight.

A minimum requirement for search equipment should be set
(e.g., graduated binoculars) and the use of range sticks should be
banned.

PAM should be used to supplement visual scans, but should only
replace the visual scans entirely in rare cases where the species in
question are known to produce sound for the vast majority of the
time, such as sperm whales and porpoises.

PAM operators should be additional, dedicated, well-trained personnel
and not simply off-shift visual observers, and also limited to shifts of
not more than 2 hours to avoid efficiency reductions.

PAM systems should be set up to detect the sounds produced by
species that are expected to be in the area, which may require multiple
displays and operators.

« Surveys should not be commenced during periods of restricted visibil-
ity, such as at night or in adverse weather conditions, and should only
continue into these conditions if conditions for using PAM without
visual observers are met.

Given all the above-mentioned limitations, even well-implemented
safety zones are unlikely to protect all marine mammals from danger-
ous exposures. Accordingly, supplementary or alternative impact
reduction efforts (such as new technologies) may be required. In the
meantime, despite the huge uncertainties regarding their effectiveness,
we recommend the continuation of the use of well-designed soft-starts
as a precautionary measure. Soft-starts likely help reduce the total num-
ber of dangerous exposures; however, research is immediately needed
to determine their effectiveness under real world conditions at reducing
these high-level exposures to marine mammals, as well as to assess
their optimal duration.

There is also a pressing need for assessments of the long-term conse-
quences of exposure to seismic surveys and other oil and gas activity on
marine mammals and the ultimate individual and population-level
consequences of the numerous emerging noise-related issues. This is
due to the plethora of non-injurious impacts that will all, to some
extent, be occurring beyond the boundaries of the safety zone. Carefully
designed, long-term studies will be needed that governments should
fund with due haste. While it is not unreasonable to pass on the
costs of this work to the oil and gas industry, independence should be
maintained between the industry and the researchers to retain public
confidence in the results.
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Harbour porpoise SACs noise management
Stakeholder workshop

Report

1. Introduction
This report provides a summary of the one-day stakeholder workshop organised by the Joint
Nature Conservation Committee and held in Edinburgh on February 27t, 2016.

The workshop was an important stage in the process of developing management approaches
for the SACs (“Special Areas of Conservation”) that have been identified and designated for
the protection of the harbour porpoise.

This workshop was concerned with the management of underwater noise within the SACs,
the expectations of key stakeholders, and the material impact on marine industries. It was
aimed at furthering the discussions and contributing to the development of advice for the
regulatory authorities that will need to make consenting and licensing decisions on industry
plan and project applications. In doing so they will look to their statutory nature
conservation bodies (SNCBs)s for advice on matters to do with harbour porpoise
conservation within the SACs. The SNCBs will wish to have practical and preferably well
understood & supported guidance in place for regulatory authorities to use in the context of
SACs.

This report summarises the workshop outputs; in particular, three themed discussion sessions
that took place.

2. The participants

A full list of participants is given in Annex 1. The attendees were selected to be broadly
representative of the key sectors and included a range of stakeholders. There were
representatives from regulatory authorities (BEIS, OPRED, MMO), industry (mainly the
renewable energy industry given the workshop’s focus), statutory nature conservation bodies
(JNCC, Natural England, Natural Resources Wales, Scottish Natural Heritage, Department of
the Environment Northern Ireland), and environmental NGOs (Whale & Dolphin
Conservation, The Wildlife Trusts, Marine Conservation Society, Client Earth).

A range of stakeholders was critical to the success of the event, since the intention was to
understand their views and concerns and to ensure that all participants had an equal
opportunity to be involved in exploring the options and solutions. All participants had
received a discussion paper setting out the SNCB proposed approach to noise assessment and
management and a set of three introductory briefing papers to stimulate discussion on
themed topics in three breakout groups — see Annexes 2 & 3.
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3. The workshop structure

3.1 The morning session was structured around presentations from the range of
stakeholder interests present:

e Dominic Pattinson of Defra presented a brief overview of the policy context.

o Noise management in harbour porpoise SACs — a joint presentation by Kelly
Macleod (JNCC), Caroline Carter (SNH — Scottish Natural Heritage), and Tom Stringell
(NRW — Natural Resources Wales)

¢ Industry activities in harbour porpoise SACs - an NGO perspective - Alec Taylor
(WWF Worldwide Fund for Nature)

e Planning related aspects of offshore wind farm development Pete Gaches (GoBe
consultants) Rebecca Sherwood (Innogy); Gillian Sutherland (Scottish Power
Renewables)

e Experiences from offshore windfarm construction and deployment of noise
mitigation technologies Eva Philipp (Vattenfall).

o The regulatory perspective- renewables, oil, and gas Siobhan Browne and Julie
Cook, (BEIS)

3.2 The second session after lunch was structured around three parallel group
sessions, and each ran three times, ensuring that all participants had the opportunity to
discuss each issue. These covered:

1. Threshold justification
2. Implementation of a threshold approach
3. Alternative/complementary approaches for management

A summary of discussions is presented in section 4.

3.3  The final session of the day was a plenary discussion at which each group reported on
key issues arising.
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4, Breakout group reports

This section summarises the discussions and the key issues arising from the breakout
groups. Where there was significant overlap across all the groups on some issues; key
points have been grouped together.

4.1. Threshold justification

The breakout session developed some areas of broad agreement:

e An ‘area of habitat’ based approach is probably better than a numbers-based
approach given the spatial and temporal variability in distribution/density of harbour
porpoise

e Adaily threshold is not useful / achievable

e Aseasonal average will be more achievable

e Thereis a stronger logic to the 20% limit than the 10%

There were also areas of disagreement

e Thresholds were not precautionary enough v thresholds were too precautionary

e Maximum daily 20% not needed and may not be manageable because of the daily
time scale. Disagreement as to whether a maximum was needed at all.

e The ecological justification for the thresholds; some thought it was weak

e The need for a set threshold; why not have a range with an upper/lower threshold
which would allow greater flexibility within planning schedules

e Effective Deterrent Radius of 26km — over/under precautionary. Some preferred
modelling the EDR on a case-by-case basis, using noise propagation principles and
then monitor in the field to corroborate predictions.

It was questioned whether a threshold approach may prolong the piling period and site
installation which could prove worse for harbour porpoise population and the site’s
contribution to Favourable Conservation Status (FCS). Is there a “get on with it and get it
over” view —is there any / adequate evidence on the pros and cons to support either
approach?

There were unresolved issues about how to monitor noise disturbance to keep it within the
thresholds. It was agreed that there needs to be some certainty on the management
approach as a first step.

4.2. Implementation

This session focused on the practicalities of operation and regulation of a possible area
based thresholds approach. Several areas of uncertainty were discussed.

e Regulation

There are several regulators covering a range of industry sectors and geographic areas and
there is no mechanism for joint decision making — this was identified as a problem. It is not
clear who has the full overview, nor where responsibility and accountability would rest for a
cross-sectoral thresholds approach.
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There is a need for the regulators to work together to develop clear assessment processes.
One suggestion was that a new ‘hypothetical’ regulator is needed for the thresholds
approach to work, because it will be reliant on understanding activities across sectors for
full cumulative assessment. This could involve the development of ‘noise quota’ systems
which might be managed centrally.

At present, there is no existing mechanism for developers and regulators to coordinate
overlapping activities. Does this point towards some form of noise ‘emissions trading
scheme’? Without a clear system, there would be the risk of a ‘first come, first served’ /
‘land grab’ situation.

There are hard questions to be asked that will need to be resolved, given a wide range of
commercial interests operating in a competitive environment and varying levels of
engagement.

e The Daily limit

A daily limit on noise maxima is a component of the proposed approach. It was widely felt
that this is simply impractical. Operational requirements at sea, including availability of
vessels and the need to exploit weather windows, make it clear that to limit work on a daily
basis could be very expensive and very challenging to plan and enforce. Questions were
raised over concurrent piling.

A longer-term limit system may be feasible: further work needed on what a ‘longer term’ is
(e.g. a season, multiple seasons or an average over several years). Industry raised the
concern that delays in piling one wind farm could result in overlap with the construction of
another project or a seismic survey which could mean the thresholds were exceeded
causing further delays which can seriously impact projects.

e The Planning Process

There are significant issues to be addressed about how impacts on porpoise SACs are
assessed and at what stage in the process. The two key stages are the main application for
consent and then finalisation of operational plans for construction (e.g. monitoring and
mitigation plans). At the first stage the build envelope is too broad to make a realistic
assessment, at the last stage it is too late to make an assessment. A step in between to
undertake an assessment on a realistic build scenario would be beneficial. The Contract for
Difference (CfD) process also creates complications. The main issue is having confidence in a
realistic build scenario — some adaptability will be needed, especially if there was to be a
guota system as proposed in the threshold approach. Some industry reps felt that a quota
system would be very challenging for industry.

OPRED is finalising its strategic Habitats Regulations Assessment (HRA) for the oil & gas
industry; It was felt by some that it was important to bring together the oil & gas HRA with a

Renewable energy HRA, particularly with regards to noise disturbance assessment.

It was suggested that the thresholds approach could work for assessment purposes but not
for management given the challenges of implementation.
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The fixed 26km radius of piling noise disturbance (effective deterrent radius — EDR) was
raised, and to what extent this would vary depending upon site conditions. The use of noise
reduction technologies could reduce the radius of disturbance, but there are considerable
technological and logistical challenges to its deployment. In addition, not all technology
types are proven and none have yet been operated in the deeper waters where UK wind
farm projects are currently planned.

The use of acoustic deterrent devices (ADD’s) could add to overall noise levels and
disturbance.

If porpoises are not in favourable conservation status (FCS) (although current UK and
Marine Atlantic Regional Level Article 17 assessments suggest they are!) then thresholds
should be set with this in mind. It was suggested that PCBs contaminants may emerge as an
issue in future FCS assessments.

4.3. Alternative/complementary approaches

In this session, alternative and complementary approaches to the proposed area thresholds
approaches were discussed. In addition, the discussion briefly touched on the potential application of
the IROPI provision in Article 6.4 of the Habitats Directive, in the event of an adverse effect on site
integrity and no satisfactory alternatives.

e Noise at source mitigation and alternative foundations

Noise mitigation was raised on several occasions in the presentations. There is plenty of
work on mitigation at source and monitoring of effectiveness. Key points include:

e There seem to be significant benefits from modest noise reduction.

e There is uncertainty of effectiveness- based on modelling in reducing displacement.

e What incentives are there for industry to reduce noise? This is an issue for the
regulators to consider.

e There needs to be more exploration of the different sound frequencies generated by pile
driving and how these propagate and then how might mitigation work in buffering
different frequencies and any influence on the extent and magnitude of disturbance.

e Concerns exist about the commercial viability of mitigation, relating in part to the supply
chain and size of project.

e There is some baseline disturbance on sites, with decades of oil and gas exploration for
example in the southern North Sea candidate SAC and yet the area displayed persistent
high densities.

e You cannot only ask one industry to employ mitigation. The oil and gas industry should
also have to mitigate for noise.

e There are variations in mitigation approaches and effectiveness, and an adaptive
approach (‘learn as you try’) will help show what works.

1

http://artl7.eionet.europa.eu/articlel7/reports2012/species/summary/?period=3&group=Mammals&su
bject=Phocoena+phocoena&region=MATL
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There was a concern that there might be little incentive to use mitigation in a
threshold/quota type approach as that would just be giving more noise ‘quota’ to others.
There could be other impacts from alternative approaches e.g. large footprint of gravity
base.

e We will need a timeframe to enable discussions and decisions on management decisions
given constraints on industry.

e Are these alternatives feasible in time for round 3 projects?

e The options for installation relate to site specific conditions (e.g. geology) - there will be
a need to assess what is best for the business case. e.g. suction buckets are only for
sandy substrate sites).

e Seasonal restrictions (according to the seasonality of the Southern North Sea cSAC for example)

There were two key issues discussed:

1) Given high demand and limited vessel availability developers will want to work at full
stretch in the best conditions. Piling work in winter can face serious weather
challenges, and poor weather can cause delays and disrupt programme plans.
Installation work could potentially have to be spread over several years if only able
to install for 6 months of the year. It could work for projects with a smaller
disturbance footprint on the site, particularly in the winter area.

2) The contested robustness of the evidence for a consistent seasonal pattern year on
year and the risk that if the seasonal demarcations were wrong, more piling could
happen when higher densities are present in the site, negating benefits of seasonal
restriction. There may also be variation in harbour porpoise sensitivity at different
times of the year. These include breeding cycles and winter blubber thickness. More
detailed information may be needed here. More monitoring is needed on
distribution and research into what is driving that.

e IROPI and compensation
This subject was only briefly discussed and people felt that a workshop focussed on IROPI
would be of value. UK government has preferred not to use this Habitats Directive provision.
There was a discussion on whether there were any satisfactory alternatives to pile driving or
the location of the windfarms. Again, this would be case specific. Some felt it could be
argued that there would be a satisfactory alternative in locating the wind farms outside the
cSACs. Would cost be an acceptable justification for the lack of satisfactory alternative
solutions in the IROPI context?

In terms of compensation, and beyond designating another site which would be difficult
given that the sites chosen were the best per the data analyses, a couple of ideas were
mentioned such as reducing other pressures on site or on the population. Could having
even a fraction of the 15 - 30 million spent on noise mitigation in one German wind farm to
spend on bycatch reduction count as compensation?
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There was a call for monitoring the potential positive benefits of the wind farm structures
once in place — e.g. reef effect — enhancing foraging opportunities in the cSAC which could
potentially compensate the temporary disturbance.

5. Issues arising and next steps — a summary of the key points

Discussion around noise management will need to be clear on the conservation goal to be
achieved. The key objective remains to avoid significant disturbance of harbour porpoise
within the SAC, over space and time. It is important to note that this is not just an issue for
renewables — it also applies to oil and gas and other activities that generate loud noise.

Ways to minimise impacts to acceptable levels appear to include three main options:
- Restrictions in space and time
- Alternative foundations
- Noise mitigation

There are issues with all options and the industry wishes for flexibility in terms of the final
installation set up given industry related constraints such as supply chain, cost and risk
reduction aims, health and safety, operational contingency, finance and technological
developments. Whilst understandable this flexibility poses some challenges from a
cumulative noise assessment and management perspective. There is uncertainty as to
whether noise mitigation technology and alternative non-noisy foundations will be
operational and available for construction of Round 3 projects given that currently these
technologies are mainly just concepts or have been applied with varying levels of success in
shallower water areas closer to the coast. It was also clear that within the consenting
process we need to establish clear timeframes for key decisions to be made on noise
management.

Compensation and IROPI were briefly touched on with the realisation that this discussion
would probably benefit from a separate workshop.

Regulation

It appears that there are several public bodies and government departments that have
some responsibility in regulation. If there is to be an effective and adequate noise
management process, then the senior management of these bodies will need to work
together to develop that process. How this would happen is not clear and may require one
regulator to take a lead. There may be a need for a regulator forum, and possibly a regulator
group for each cSAC, and their work / approach will need to be consistent.

Next steps

While participants were positive about what had been discussed and the opportunities for
better mutual understanding, there were concerns raised on the noise assessment and
management approaches currently in discussion. The various presentations had made it
clear that there are no easy and immediate solutions. Some felt that there was now more
uncertainty on regulation and the requirements on operators.
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In summary, a range of questions need to be answered:

e Which agency will ultimately by responsible for noise management?

e How would regulators prioritise activities if cumulative thresholds are breached?
e How do we ensure the sharing of information from developers?

e How would developers work together in developing cumulative scenarios?

e A review of thresholds / activities is needed

e How could an allocation protocol work — is this something like ‘emissions trading’?

e Thereis still a lot of work to be done to develop a workable system.
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Annex 1: Participant List

Participant Organisation Briefing Group
Alan Gibson Marine Management Organisation (MMO) 3 1 2
Alec Taylor World Wildlife Fund (WWF) 3 1 2
Alice Puritz Client Earth 2 3

. . Department for Environment Food & Rural
Alison Elliot Affairs (Defra) 1 2 3
Caroline Carter Scottish Natural Heritage (SNH) 2 3
Carol Sparling SMRU Consulting 3 1
Chris Church Oxford Facilitation Services Facilitator
Claire Ludgate Natural England (NE) 2 3 1
Colin McAllister Innogy 3 1 2
David Still Business Energy & Industrial Strategy (BEIS) 2 3 1
Dominic Pattinson Depértment for Environment Food & Rural 3 1 5

Affairs (Defra)

Eva Philipp Vattenfall 1 2 3
Filippo Locatelli Renewable UK 2 3 1
Francesca Marubini | Hartley Anderson 3 1 2
Gareth Lewis RenewablesCG 1 2 3
Gillian Sutherland Scottish Power 3 1 2
lan Davies Marine Scotland 2 3 1
Jennifer Learmonth | Royal-Haskoning 3 1 2
Jennifer Brack Dong Energy 2 3 1
Jesper Kyed-Larsen | Vattenfall 3 1 2
Jessica Campbell Crown Estate 2 3 1
John Goold Joint Nature Conservation Committee (JNCC) Briefing Lead (2)
Jonathan Wilson SSE Renewables 2 3 1
Julie Cook Business Energy & Industrial Strategy (BEIS) 1 2 3
Karen Hall Scottish Natural Heritage (SNH) 3 1 2
Kate Brookes Marine Scotland 1 2 3
Kelly Macleod Joint Nature Conservation Committee (JNCC) Briefing Lead (1)
Nancy McLean Natural Power Consultants 3 1 2
Nick Brockie SSE Renewables 3 1 2
Pete Gaches GoBe Consultants 1 2 3
Peter Evans Sea Watch Foundation 3 1 2
Philip Bloor Pelagica 1 2 3
Rachel Furlong Scottish Power 2 3 1
Rebecca Sherwood | Triton Knoll 2 3 1
Rebecca Walker Natural England (NE) 1 2 3
Richard Green Marine Management Organisation (MMO) 2 3 1
Ross Hodson Marine Management Organisation (MMO) 1 2 3
Sarah Canning Joint Nature Conservation Committee (JNCC)
Sarah Dolman Whale and Dolphin Conservation (WDC) 1 3
Siobhan Browne Business Energy & Industrial Strategy (BEIS) 3 1 2

Sonia Mendes

Joint Nature Conservation Committee (JNCC)

Briefing Lead (3)

Stephen Foster

Department of Agriculture, Environment and
Rural Affairs (DAERA)

3

1

2

Tania Davey

Wildlife Trusts

2

3

1
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Tessa McGarry RPS Group 2 3 1
Tom Stringell Natural Resources Wales (NRW) 2 3 1
Trevor Baker Innogy 1 2 3

2

Victoria Crossland Business Energy & Industrial Strategy (BEIS) 3 1
Briefing Group Title Briefing Lead
1 Threshold justification Kelly Macleod
2 Implementation John Goold
3 Alternative / complementary approaches Sonia Mendes
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Annex 2: Themed Discussion Briefing Notes

Briefing note 1: Use of thresholds to assess and manage the effects of noise
on site inteqrity

Background

The designation of harbour porpoise cSACs requires appropriate management to ensure the
conservation objectives of the sites are met. The proposed assessment and management
approach in relation to ‘noisy activities’ which harbour porpoise are susceptible to (e.g. pile
driving and seismic survey operations) is based on the concept of a threshold, both spatially
and temporally. It is a pragmatic approach that aims to balance the need for conservation
measures for the SACs, but recognises the need for renewables in light of climate change.

Introduction
The conservation objectives for the harbour porpoise SACs in England, Wales, Northern
Ireland and offshore waters include:

‘There is no significant disturbance of the species’
And in Scotland:

‘[maintain] the distribution of harbour porpoise throughout the site by avoiding significant
disturbance’

Article 6 of the Habitats Directive requires ‘Any plan or project not directly connected with or
necessary to the management of the site but likely to have a significant effect thereon, either
individually or in combination with other plans or projects, shall be subject to appropriate
assessment of its implications for the site in view of the site’s conservation objectives’. For
assessments, it will need to be determined whether there is disturbance within the cSAC and
whether this is significant. CNCBs have proposed that for the purpose of assessments that
significant disturbance means: ‘the exclusion of harbour porpoise from a significant portion of
the SAC for a period of time’.

This definition had been expanded further to:

Noise disturbance within a SAC from a plan/project individually or in combination will not
exclude harbour porpoises from a maximum of 20% of the relevant area? of the SAC for a
period of 1 day. And,

Over a season, the noise disturbance within a SAC from a plan/project individually or in
combination per day will not exclude harbour porpoises from an average of 10% of the
relevant area of the SAC.

Further details on the proposed approach are set out in the discussion document that has
been circulated in advance of the workshop.

Potential discussion points:
1. Discuss the pros/cons of the ‘area’ versus ‘number’ approach for the porpoise sites. Is
the area approach justified?
2. Assumptions around area/carrying capacity/numbers logical?

2 The relevant area is defined as that part of the SAC that was designated on the basis of higher
persistent densities for that season (summer defined as April to September inclusive, winter as
October to March inclusive).
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3. The ‘thresholds’ have been derived through reference to the ASCOBANS objective.
Does the rationale in the document support the choice of threshold values?

4. s the use of thresholds for disturbance justified and if not, is there an alternative?

5. Would the threshold approach stand up to scrutiny in light of the high bar test set by
the Wadenzee judgement, i.e. a plan or project can only be approved where no
reasonable scientific doubt remains as to the absence of an adverse effect on site
integrity?

Briefing note 2: Implementing the noise thresholds approach in harbour
porpoise SACs

Background

The designation of harbour porpoise SACs requires appropriate management in order to
uphold the conservation objectives of the sites.

The proposed approach in relation to assessment of ‘noisy activities’ which harbour porpoise
are susceptible to (e.g. pile driving and seismic survey operations) is based on the concept of
a threshold, both spatially and temporally. It is a pragmatic approach that aims to balance the
need for conservation measures for the SACs, but recognises the need for renewables in light
of climate change.

It is also worth noting that these activities have not previously been managed within protected
sites at the scale (both spatially and temporally) currently being proposed in UK waters.

Implementing the proposed assessment approach

Initial feedback from stakeholders on the proposed threshold approach included some points
on aspects of implementation as follows:

Coordination among requlators

- Concerns regarding the practical aspects of implementing the approach across
regulators of different industry sectors with differing remits (e.g. OPRED, BEIS and
the MMO). Coordination amongst regulators is nheeded for the thresholds approach
to work as it is applicable to all noisy activities.

- Concerns regarding the practical aspects of implementing the approach, in terms of

tools/ techniques that could be utilised to manage and monitor compliance across
sectors in a timely manner.

Simplicity of threshold approach

- Positive feedback in relation to the simplicity of the thresholds approach in the risk
assessment/ EIA stage. Having quantitative thresholds is an objective way with
which to assess individual developments and would likely help Regulators by
allowing more consistency between assessments and avoid the need for complex
noise/ population numbers models

- There were views that whilst there are challenges in the application of the threshold
approach these are not insurmountable.
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General Operability

There are a number of points to consider here:

- Variability in timelines, practice and regulatory processes between different sector
activities. For example:

o Offshore windfarm piling schedules are generally unknown until an advanced stage
in the post consent process.

o Applications for large scale seismic surveys (e.g. 3D surveys) usually request a
lengthy time period within which to undertake operations (i.e. many months),
whereas active seismic activities may only take place on a much smaller number
of days within the consented time period.

o Planning activities down to specific days is impractical (although reporting this
after the event is feasible). For example, OPRED usually approve a window of
activity for oil & gas operations. If the thresholds approach requires a daily
schedule for cross sectoral assessment, this could be extremely challenging
given contingency for live circumstances, such as weather down-time.

- The mechanism by which regulators will communicate to assess the cumulative impact
of noisy activities, and for spatial and temporal management and compliance.

Compliance and reporting

- The thresholds approach may require quicker compliance reporting and monitoring
across sectors to inform regulatory compliance and site management (and review the
management approach to inform revisions if needed). Practicalities, as well as
resource implications for review of such aspects needs to be considered (across
regulators and their advisors).

Briefing note 3: Alternative approaches to assessment and management with a focus
on offshore wind turbine installation

Background

Whether or not the SNCB proposed threshold approach is adopted to use as the main noise
disturbance assessment and management tool in harbour porpoise SACs there is a need to
explore other options for noise management. This is due to a likelihood that for some plans
and projects it will not be possible to conclude that no reasonable scientific doubt remains®
as to the absence of adverse effects on site integrity. This breakout session will elicit views
from participants on what approaches to noise assessment and management may be
available to allow for both the objectives of the offshore wind industry and the Southern
North Sea cSAC’s conservation objectives to be fulfilled.

Alternative/Complementary approaches

a) Less noisy alternatives (piling with noise mitigation/alternative foundations)

3 This ruling has set the bar high (Case C-127/02 Waddenvereniging and
Vogelbeschermingsvereniging, Waddenzee).
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There are several techniques proven to partially reduce piling noise into the water column
and therefore reducing the disturbance spatial footprint. No method has been found to totally
buffer the noise. Some have already been used in Germany, others are in development. For
example:

- AdBm Noise Abatement System
- Bubble curtains, noise mitigation screens

- Blue piling

Q1: What are the constraints to the application of such measures in offshore wind in
the UK?
Q2: Would their use mean no adverse effect on site integrity?

There are alternative foundations:

- Suction buckets

- Floating
- Gravity base

Q1: What are the constraints to the application of such measures in offshore wind in
the UK?
Q2: Would their use mean no adverse effect on site integrity?

b) IROPI and compensation

The Habitats Directive provides a clear framework and flexible instruments within which
appropriate decisions can be taken, so that the right balance can be struck between
economic development and habitat/species conservation. For example, it makes provision
for adverse effect on site integrity if there are Imperative Reasons of Overriding Public
Interest (IROPI). The relevant Article, 6(4), states that:

“If, in spite of a negative assessment of the implications for the site and in the absence of
alternative solutions, a plan or project must nevertheless be carried out for imperative
reasons of overriding public interest, including those of a social or economic nature, the
Member State shall take all compensatory measures necessary to ensure that the overall
coherence of Natura 2000 is protected. It shall inform the Commission of the compensatory
measures adopted.”

IROPI

‘It is reasonable to consider that the "imperative reasons of overriding public interest,
including those of social and economic nature" refer to situations where plans or projects
envisaged prove to be indispensable:

- within the framework of actions or policies aiming to protect fundamental values for the
citizens' life (health, safety, environment);

- within the framework of fundamental policies for the State and the Society;

- within the framework of carrying out activities of economic or social nature, fulfilling specific
obligations of public service.’

Compensation

‘The compensatory measures constitute measures specific to a project or plan, additional to
the normal practices of implementation of the "Nature" Directives. They aim to offset the
negative impact of a project and to provide compensation corresponding precisely to the
negative effects on the species or habitat concerned. The compensatory measures
constitute the "last resort". They are used only when the other safeguards provided for by
the directive are ineffectual and the decision has been taken to consider, nevertheless, a
project/plan having a negative effect on the Natura 2000 site.’
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Compensation for disturbance of annex Il species is unprecedented, could the following
compensatory measures be acceptable?

- Maintaining or improving species’ prey availability within the site

- Creation of highly protected areas within the cSAC, where no activity is allowed

- Reduction of other threats (e.g. bycatch)

Research, monitoring, or education — should not be considered as compensation. ‘Also,
payment for nature compensation should not be considered as compensation (see ECJ
judgement C-209/04) till the money are used for real compensatory measures.’

Q1: In the absence of satisfactory alternatives and an inability to conclude beyond
reasonable scientific doubt that the plan or project would have no adverse effect on
the site, would the IROPI instrument provided in the Habitats Directive be a realistic
option?

Q2: What would be the advantages / disadvantages and constraints of the IROPI
avenue?

References
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IROPI example

Commission says imperative reasons of overriding public interest outweigh adverse effects
of extending a DASA group factory on the Miehlenberger Loch in Hamburg

In an opinion delivered today, the Commission has said that the adverse environmental
impact of extending a factory belonging to the DASA group on the Miehlenberger Loch in
Hamburg can be justified on grounds of overriding public interest. The project concerns an
extension of the DASA factory over some 170 ha of an area known as the Miiehlenberger
Loch, to expand production of the Airbus A 3XX jumbo jet.

o Germany says there is nowhere else in the country where the project can be carried out.

e Forreasons of competitiveness and on technical grounds, the factory has to be next to an
existing factory with a skilled workforce and the equipment needed.

e Forfunctional reasons and because of the size of the workshops needed to build the jumbo
jet, the project can only be located at the spot in question.

e The project is of overriding public interest for social reasons: the factory will generate at
least 4000 jobs, and possibly as many as 8000, in the Hamburg region, but also in the
Lander of Schleswig-Holstein and Niedersachsen; for economic and technical reasons:
the project is targeted on a new market. The market for jumbo jets is dominated by a single
manufacturer, and Europe still does not produce any;

o for reasons of Community interest: the scheme is so important and the economic interests
at stake are on such a scale that it is a matter of Community-wide concern. The project
calls for extensive cooperation between various Member States, and it is vital that
Germany works alongside its other partners if the scheme is to be a success.
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Annex 3: SNCB Discussion Paper

A potential approach to assessing the significance of
disturbance against conservation objectives of the harbour
porpoise cSACs.

1 Development of approach

A suite of five pSACs for harbour porpoise in Welsh, Northern Ireland, English and offshore
waters were consulted on between January and May 2016. A site in Scottish waters was
consulted on between March and May 2016. The start of public consultation triggers ‘policy
protection’ and pSACs become a material consideration in assessments of plans/projects.
For this reason, guidance on the implementation of Conservation Objectives for the sites is
needed so that CNCBs can fulfil their statutory role of providing advice to Regulators and
stakeholders. All six sites have now been submitted to the European Commission and are
formally candidate SACs (cSACSs).

This document sets out a potential approach to assessing and consequently managing noise
disturbance within harbour porpoise cSACs and has been developed through the Inter-
Agency Marine Mammal Working Group (IAMMWG). The document was developed with a
focus on testing the approach using pile driving in the installation of offshore wind turbine
foundations; an activity known to disturb harbour porpoises, as this has been the most
pressing need with regards to ongoing casework. As such, this approach is driven by
plans/projects that occur within or overlap (if the noise zone overlaps with the cSAC
boundary) with the Southern North Sea cSAC. There are currently no plans or projects to
install offshore wind farms within cSACs off Wales, Northern Ireland or Scotland. However,
the intention is that the approach described would apply to all activities that could potentially
cause similar noise disturbance to porpoise within any cSAC (or outside a cSAC if the noise
zone overlaps with the cSAC), and all activities potentially causing noise disturbance may
need to be assessed cumulatively or in combination using this approach. To demonstrate
the wider application of the approach, a further case study, recently completed by SNH, to
assess disturbance from aquaculture is appended (Appendix |).

2 Purpose of the approach

Harbour porpoises are European Protected Species (EPS) on Annex IV of the EU Habitats
Directive and are strictly protected throughout their EU range. Wider measures, for example
bycatch reduction and monitoring (under Regulation 812/2004), are also in place to protect
the species in EU waters. This species is also on Annex Il, which means SACs need to be
designated in order to complement the wider measures in contributing to the Favourable
Conservation Status of the species.

Supplementary advice is under further development to accompany Conservation Objectives
(COs) for the sites. In particular, this document has been produced to aid the assessment
(and consequently management) of noise generating activities that potentially present a risk
to achievement of the Conservation Objective that relates to disturbance of harbour porpoise
within cSACs. This advice does not explicitly cover the related issue of permanent
displacement of harbour porpoise from habitat within sites, e.g. through permanent
placement of structures.
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The draft COs for the five harbour porpoise cSACs in English, Welsh, Northern Ireland and
offshore waters are:

‘To avoid deterioration of the habitats of the harbour porpoise or significant disturbance to
the harbour porpoise, thus ensuring that the integrity of the site is maintained and the site
makes an appropriate contribution to maintaining Favourable Conservation Status for the UK
harbour porpoise. To ensure for harbour porpoise that, subject to natural change, the
following are maintained or restored in the long term:

1. The species is a viable component of the site;

2. There is no significant disturbance of the species; and

3. The supporting habitats and processes relevant to harbour porpoises and their prey are
maintained.’

In Scotland, the draft COs for the site are:

1. To avoid deterioration of the habitats or significant disturbance of harbour porpoise thus
ensuring that the integrity of the site is maintained and it continues to make an appropriate
contribution to harbour porpoise remaining at favourable conservation status in UK waters.

2. To ensure that, within the context of environmental change, the following are maintained
in the long term:

2a. the relatively high density of harbour porpoise throughout the site compared to other
parts of the continental shelf within the West Scotland Management Unit.

2h. the distribution of harbour porpoise throughout the site by avoiding significant
disturbance

2c. the condition of supporting habitats and processes, and the availability of prey for
harbour porpoise.

Management of disturbance within the SACs should ensure the relevant Conservation
Objective is met.

This document proposes an approach that defines ‘significant disturbance’ for
activities causing noise, in relation to the relevant Conservation Objectives and its
implications for management of an activity affecting a cSAC.

3 Introduction

Harbour porpoise are a European Protected Species (EPS) and are sensitive to noise from
pile driving, which may result in disturbance and, if unmitigated, injury. It is an offence under
the Habitats Directive to deliberately kill, injure or disturb an EPS. Pile driving undertaken for
installation of offshore wind turbines would typically require an EPS licence to avoid
committing an offence and developers undertaking pile driving may be required to minimise
the risk of injury to marine mammals, typically by following the widely accepted JNCC
protocol®. However, the protocol primarily addresses the avoidance of injury in close
proximity to the noise source.

“https://www.gov.uk/government/uploads/system/uploads/attachment data/file/50006/jncc-
pprotocol.pdf
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Current practice (in the absence of SACs), is to assess the effects of disturbance on harbour
porpoise at the population level by using the best available population estimate of the
relevant Management Unit (IAMMWG, 2015). Such assessments are typically carried out as
part of Environmental Impact Assessments and Strategic Environmental Assessments. With
the designation of cSACs for harbour porpoise a draft site specific conservation objective
that relates to disturbance has been introduced. Therefore, the effects of noise disturbance
from plans or projects need to be considered in a Habitats Regulations Assessment (HRA).
Given the immediacy of the site designations, a clear approach to assessing the potential
impacts of noise generating activities within sites is needed and one such approach is
provided here.

4 Developing the approach

The purpose of an HRA is to determine whether a proposed plan or project (occurring within
or outside a SAC) could adversely affect a site’s integrity. The critical consideration in
relation to site integrity is whether any activities having an effect on a site, either individually
or in combination with other plans or projects, affect the site’s ability to achieve its
Conservation Objectives and to contribute to the Favourable Conservation Status of the
species.

The suitability of using abundance of harbour porpoise as a component of the Conservation
Objectives was initially considered because the sites were selected based on the
persistently higher densities of porpoise within sites compared to other areas of the
Management Units (MUs). However, as mobile and wide-ranging species, density of harbour
porpoise within the site varies at any one time; for example, the average density of harbour
porpoise in the Bristol Channel Approaches cSAC is 0.37animals/km?based on the SCANS-
Il estimate from July 2005 but this is double what the estimate from the SCANS survey of
1994 was. It is not, therefore, appropriate or practical to maintain a given harbour porpoise
abundance within a site because of the natural variability in numbers. Any assessment of
changes in the numbers of porpoise using the site would require long term studies
(potentially 10 years or more), and it is acknowledged that these time scales would be
unachievable for any short term assessment. As long as the abundance within the MU is
maintained and the site conservation objectives are met, Favourable Conservation Status of
the species will be maintained. The conservation status of harbour porpoise will be re-
assessed and reported on in the next Habitats Directive Article 17 reporting round covering
the period 2013 -2018.

The Habitats Directive (Article 3(1)) states that the Natura 2000 network comprises sites
hosting habitats for the species on Annex IlI; such a network will ensure that the habitats of
the species’ concerned should be maintained. The sites for harbour porpoises have been
identified on the basis of habitat models which show areas that persistently have higher
densities of harbour porpoise, presumably because they offer good foraging opportunities or
support other stages of the harbour porpoise life cycle. It is therefore important that harbour
porpoise can access and utilise the habitats within the site. Taking piling as an example, it is
well known that pile driving will exclude harbour porpoise from an area of habitat for the
duration of pile driving and for a period of time after pile driving has ceased. The length of
time it takes for porpoises to return after the cessation of pile driving varies, generally
between a few hours (less than a day - Tougaard et al. 2009; Brandt et al. 2012; Dahne et
al. 2013) and up to 3 days (Diederichs et al. 2009; Brandt et al. 2011). The extent of
displacement and length of the response may be driven by the sound characteristics of the
noise propagating away from the pile driving and/or of the habitat and value to the porpoise
or behavioural context. There is a single case where harbour porpoise did not return to a
wind-farm, even 10 years’ post- construction (Teilmann and Carstensen 2012); however, in
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this case, the wind farm was on the periphery of the harbour porpoise range and the value of
the area pre-construction to the harbour porpoise may have been low.

The interpretation of ‘significant disturbance’, without using porpoise abundance, can
therefore be split into two components: disturbance in time and in space. Thus, the
disturbance Conservation Objective can be further developed and defined to ensure that
‘disturbance does not lead to the exclusion of harbour porpoise from a significant
portion of the SAC for a period of time’.

4.1 Definition of significant portion

It is not immediately clear how disturbance leading to displacement manifests itself as
changes in populations. Complex models (PCAD; iPCoD and DEPONS) provide conceptual
frameworks of how the process might work but empirical knowledge needed to parameterise
these is lacking. An alternative approach could be to quantify areas of habitat from which
harbour porpoise have been disturbed and displaced, i.e. ‘gaps’, due to anthropogenic
activity. These ‘gaps’ can be translated into effects on species distribution and population
viability (Tougaard et al. 2013). In other words, displacement of harbour porpoise from their
habitat may result in the carrying capacity® (K) of the wider area being reduced. A definition
of ‘significant portion’ at the site level can, therefore, be based on the effects of the ‘loss’ of
habitat available to harbour porpoise and its reduction in the carrying capacity of the site,
since this will reduce the ability of the site to make a full contribution to maintaining the
population. Long-term, permanent reduction in K may manifest in population declines. The
assumption is, therefore, that disturbance of harbour porpoise by pile driving noise will result
in their exclusion from the habitat and consequently impact the carrying capacity of the site.
This approach makes it possible to consider possible impacts of habitat exclusion as a result
of pile driving and other noisy activities and can be used to inform management decisions.
The impact is mediated through the effects of disturbance driven habitat exclusion on the
vital rates of the population.

European Signatory States to ASCOBANSS® defined and agreed the Conservation Objective
that would enable the aims of the Agreement to be realised as ‘to allow populations to
recover to and/or maintain 80% of carrying capacity in the long term’. ASCOBANS arrived at
this objective having considered work undertaken within the International Whaling
Commission (IWC) in developing their Revised Management Procedure. The IWC adopted
an approach that would lead to whale stocks being restored to and maintained at 72% of
carrying capacity; the rationale underpinning this was in ensuring management of whale
stocks allowed maximum yields. In the USA, the Marine Mammal Protection Act led to the
development of an approach that would allow populations of cetaceans to recover (after
exploitation) to 60% of carrying capacity after 100years. ASCOBANS, with its conservation
focus, agreed that a more precautionary approach was required and accepted that recovery
to and/or maintaining 80% of carrying capacity in the long term would be the objective.

In the absence of other data/metrics to inform what would be a significant reduction in
habitat, the SNCBs have chosen to use this objective to provide guidance on what
magnitude of temporary ‘habitat loss’ might be considered significant. Whilst the
ASCOBANS objective was not developed to meet the requirements of the Habitats Directive,
it was developed as a precautionary standard to assess a significant reduction in the wider
harbour porpoise population. For current purposes, we assume a directly proportional

5 The carrying capacity of a biological species in an environment is the maximum population size of
the species that the environment can sustain indefinitely, given the food, habitat, water, and other
necessities available in the environment.

6 http://www.ascobans.org/
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relationship between loss of access to habitat and carrying capacity (as per Tougaard et al.
2013) and for simplicity that the distribution of porpoise density is approximately uniform
within the site’. Therefore, application of this objective to the maintenance of carrying
capacity implies that 80% of harbour porpoise habitat (and hence carrying capacity) within a
site needs to be accessible in the long-term or conversely, no more than 20% of the habitat
should be inaccessible without adversely affecting carrying capacity. However, as the
ASCOBANS obijective is intended for the population (or Management Units) then the SNCBs
concluded that the loss of access to habitat within a cSAC should be less than the 20% that
the objective implies, especially as it is known that the density of harbour porpoises within
the cSACs is on average higher than elsewhere. Therefore, the SNCBs have determined
that an average loss of access to 10% or more of the cSAC would be considered significant,
recognising that the cSAC habitats supports elevated densities of porpoises compared to the
rest of the MU (assume density within the site is, on average, twice that outside the site?).
The need to maintain site integrity also requires that the loss of access to habitats by
harbour porpoise cannot be permanent and there should be no lasting harm on the site.
Maintenance of the site’s carrying capacity in the long term through management of
temporary habitat ‘loss’ to below the defined thresholds would ensure that it continues to
contribute to the maintenance of the UK’s harbour porpoise population at Favourable
Conservation Status.

Some SACs have seasonal areas or are designated entirely for their summer (April —
September) or winter (October — March) elevated densities of harbour porpoise. The
definition of seasons is based on the modelling outputs of Heinédnen and Skov (2015) which
predicted persistent, seasonal high density areas of harbour porpoise based on 18 years of
data (1994-2011); this is the evidence underpinning the identification of the cSACs. The
seasonality of proposed plans or projects should be taken into account when considering
whether it will adversely affect the integrity of the site. Plans or projects occurring within the
boundary of a SAC but operating outside of the season for which the SAC was designated,
will not contribute to a ‘significant portion’; instead such activities will be considered through
the regular channels for EPS.

4.2 Definition of adverse effects on site integrity

For the purposes of developing this approach, site integrity will be affected by a loss of
carrying capacity mediated through loss of access to an area of cSAC habitat over a period
of time. This will define the threshold for ‘adverse effect on integrity (AEQI)’ for the purposes
of an Appropriate Assessment (AA: part of an HRA).

5 The proposed approach
1. Ultimately, the purpose of the cSACs is to contribute to maintaining FCS for harbour

porpoise and in order to do this, the site’s integrity needs to be maintained in line with the
site’s Conservation Objectives.

7 The variation in porpoise density within the sites is not well understood because of a lack of
information on how they use the site.

8 Based on the SCANS-II (Hammond et al. 2013) the average density in the Southern North Sea
cSAC using the overlapping block estimates (B and U) is 0.46animals/km2.The average density in the
wholly North Sea blocks with no cSAC overlap (T and V) is 0.22 animals/km?.
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2. Noise disturbance within a cSAC from a plan/project individually or in combination will not
exclude harbour porpoises from a maximum of 20% of the relevant area® of the cSAC for
a period of 1 day. And,

3. Over a season, the noise disturbance within a cSAC from a plan/project individually or in
combination per day will not exclude harbour porpoises from an average of 10% of the
relevant area of the cSAC.

4. This approach would suggest that plans or projects individually or in combination that
breach points 2 or 3 would be deemed to have an adverse effect on site integrity, and
mitigation beyond routine EPS measures would be required.

5. Advice with regard to impact monitoring will be considered with consents and review of
consents. A strategic approach that carefully considers the scale and nature of monitoring
required and coordination in conjunction with SNCBs may better enable the success of
the implementation of this approach to be reviewed and updated where needed.

5.1 Example application to pile driving in the Southern North Sea cSAC

Significant noise disturbance cannot take place within the cSAC indefinitely. Taking piling as
an example of a noisy activity, the installation of a single pile generally requires a few hours
(<6) of pile driving within a 24 — 48 -hour time period. Installations of piles are often
punctuated by days/weeks of no piling due to poor weather or other factors. For successful
implementation of this approach, an approximate daily and realistic schedule of pile driving
will be needed for assessments. Seismic operations, UXO detonations etc will also be
required as and when projects undertake an HRA.

For assessment purposes, the effective deterrent radius (EDR) of a single monopile is taken
to be 26 km (Tougaard et al. 2013) and the area of harbour porpoise exclusion approximates
2,100 km? during a single pile driving event. For other activities, such as seismic surveys,
the effective deterrent radius will be different. Field measurements of the distance over
which harbour porpoise respond to pile driving may be expected to vary with pile diameter.
However, piles used at Alpha Ventus were 2.5m (500kj hammer energy) compared with the
larger 4m piles used at the Horns Reef | and Il (900kj hammer energy) and reaction
distances were broadly similar: 15-25km (Diederichs et al. 2009; Dahne et al. 2013) and 18-
21km (Brandt et al., 2011; Tougaard et al. 2009) respectively. The proposed effective
deterrent radius of 26km is based on a ‘typical’ monopile of 60-70m in length, 4-6.5 m wide
and with a wall thickness of a few centimetres (Tougaard et al. 2013). The effective deterrent
distance was based on the displacement function from Dahne et al. (2013). There will be
periodic consideration of the suitability of this EDR in light of accumulating scientific
knowledge should this approach be taken forward.

The distribution of wind farm areas in relation to the Southern North Sea cSAC is shown in
Figure 1. Based on the 26km effective deterrent distance, two to three (‘actual’ area
equivalent is 2.5 pile driving events) geographically separated pile driving events wholly
within the summer Southern North Sea cSAC area in one day would approach the maximum
of 20% disturbance.

In the winter area, one to two (‘actual’ area equivalent is 1.3) pile driving events wholly within
the winter area of the cSAC would approach the daily maximum of 20% disturbance. On a
daily basis, the 20% must not be exceeded and for a conclusion of no effect on site integrity

9 The relevant area is defined as that part of the SAC that was designated on the basis of higher
persistent densities for that season (summer defined as April to September inclusive, winter as
October to March inclusive).
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to be reached, the planned piling must not exceed an average of 10% over the relevant
season.

Pile driving events planned in close proximity to each other would reduce the spatial footprint
and potentially enable additional events.

Similarly, events at the edge (or in some cases beyond the edge) of the SAC will contribute
less to the allowable spatial footprint within the cSAC.

However, other noisy activities would need to be assessed in the same way and thereby
these thresholds may be less than indicated above.
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Figure 1: Southern North Sea cSAC for harbour porpoise and location of wind farm areas. Seasonal
components of the pSAC are shown; areas and seasons when density of harbour porpoise is highest.
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5.2 Management options when conditions are exceeded

Where developments collectively within a cSAC exceed the significance thresholds, a
number of options for reducing impacts will need to be considered for consent to be granted:

1. Schedule activities so that limits are not exceeded. Careful planning and phasing of
noisy activities could be undertaken so as to ensure site integrity is not affected.

2. Use of alternative foundations that do not require pile driving (e.g. suction buckets),
noting that these may in some cases have other impacts.

3. Use of alternative methods of piling (e.g. vibropiling) to reduce the noise footprint.
4. Use of technology to reduce the sound at source, to reduce the noise footprint.
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Appendix |: Application of approach to assessing noise disturbance as a result of the
aquaculture industry within the Inner Hebrides and Minches cSAC

Background

For this example of application, we focus on the potential noise disturbance from the use of
acoustic deterrent devices (ADDs) by aguaculture within the Inner Hebrides and Minches
cSAC. This is located on the west coast of Scotland (Fig 1) and encompasses an area of
approximately 13,802km?.

ADDs are used in aquaculture as part of the industries’ predator control methodology. The
availability of different ADD systems means that the acoustic output can vary from site to site
depending on the devices used. Currently, on the west coast there are mainly three types of
device used: Airmar'®, Terecos and Ace Aquatec.

Standard ADD types emit sound in the hearing range of both cetaceans and seals, and there
is a body of evidence (see ORJIP for a review) to show that these ADDs can elicit a
disturbance/ deterrence effect, potentially over significant distances.

It is challenging to determine exactly the number and locations of fish farm ADD use, as
there is currently no requirement for this to be registered centrally. In addition, their use is
likely to vary from year to year and, potentially within the year. It is also not clear as to how
the individual fish farms deploy the ADDs (continuous, triggered, as and when necessary) as
this seems to depend on the preference of each site manager and this is not necessarily
logged in detail.

ADD disturbance radii
The distance from source that harbour porpoise may be disturbed is not well understood,
and depends on many variables, notably;

e the acoustic characteristics of the ADD
¢ the sound propagation of the site
¢ the animals’ behavioural response to the received sound

Sound propagation can be modelled; however, the degree of ‘accuracy’ of the modelling
predictions often depends on the complexity of the model, and preferably requires ground
truthing measurements. There is a wide range of modelling techniques and it is possible to
obtain very different predictions depending on the model selected. Simple models do not
account for site specific environmental variables, whereas more sophisticated models can
but are far more computationally complex.

10 Airmar transducer is now used within newer products that use different management systems.
11 Offshore Renewables Joint Industry Program — Project 4 — ADD efficacy
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Fish farm locations are usually in relatively sheltered locations, sheltered by the mainland or
by islands nearby. This topography as well as bathymetry and seabed type will have an
effect on how the sound will propagate. Land/islands will form an acoustic barrier, so if an
ADD is placed in front of an island, the island will shadow the noise output beyond the
island. Some noise will diffract around the land, but will lose intensity in doing so.

Rather than model the complexity of the cSAC, it was decided to gain a broad brush
indication of the degree of disturbance that we might expect from ADDs. We therefore
modelled propagation loss using the semi-empirical expressions of Marsh and Schulkin
(M&S) (Urick, 1983). These equations incorporate parameters for the depth of the water
column, sound absorption, shallow water attenuation and near field anomalies, and allow for
sea bed type (mud or sand) and sea state (same parameters used site wide). Disturbance
radii estimated for different devices ranged from <100m (Terecos) to about 2.5 km (Airmar
type). Comparison of estimated transmission loss, with the transmission loss estimated in
Lepper et al (2014) suggests that the M&S model as we used it may not be as conservative
as the more complex model Lepper used. Coram et al (2014) presented a disturbance radius
of 3.5 km based on a literature review. Brandt et al (2013) found a disturbance effect at 7.5
km from a Lofitech ADD. It is clear that there could be a significant uncertainty in the
estimation of disturbance from ADDs in the cSAC both temporally and spatially.

For this example, we have used the disturbance radius of 3 km, as a compromise between
our results and Coram et al (2014).

Active finfish farms & estimation of area disturbed

Figure 1 details the active and inactive fin fish farms as at March 2016. This is a snapshot as
we are aware that the number of active finfish farms is likely to be variable due to the
industry using different sites at different times.
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Figure 1 - Finfish aquaculture sites in relation to the cSAC.

Assumptions

We consider that the disturbance area can only be seaward of each fish farm group (due to
presence of land); therefore, rather than including the entire area in a circular buffer with the
diameter of 3 km, half this area was used. This may still be conservative as the presence of
other topography and islands may further restrict this zone.

For fish farms that are not contained within the cSAC, it is relevant to consider if any of the 3
km buffer zone extends into the cSAC (e.g. those farms on the outer isles). It is not
proportionate to include the entire 3 km area for these locations, therefore a quarter of the
buffer area was assumed.

Due to the potential variable numbers of active fish farms, different scenarios were used to
consider the potential percentage area of the cSAC that may be disturbed due to ADD use.

The numbers of farms used in this example were;
e within the cSAC boundary (30,35,45, 55)
e outer isles edge (10, 20)

Results

On this basis, it can be seen (Table 1) that noise disturbance from ADD use currently does
not breach the threshold (Section 5, point 3) of excluding harbour porpoises from an average
of 10% of the area of the cSAC for any of these scenarios. Currently we believe that 35
farms may be the best estimate.
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Table 1- Percentage area of cSAC potentially disturbed by ADD use for a range of active fin fish farms

Within cSAC % of cSAC disturbed | % of cSAC disturbed | % of cSAC disturbed
plus 10 outer Isles plus 20 outer Isles

30 farms 3.1 3.6 4.1

35 farms 3.6 4.1 4.6

45 farms 4.6 5.1 5.6

55 farms 5.6 6.1 6.7

However, within this site there is potential for noise disturbance to arise from a number of
other activities including: acoustic surveys, construction (ports and harbours, marine
renewable developments), vessels (both commercial and recreational) and MOD activities.
In addition, there is the potential for the aquaculture industry to expand and thus an increase
in use of ADDs may be expected. Discussions are underway with the industry to better
understand the use of ADDs in the area and to promote best practice use which will help to
minimise disturbance from these devices in areas of restricted topography.

Any assessment of disturbance from other plans or projects would need to consider this
baseline of existing potential disturbance from ADDs.
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