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Purpose

This document has been prepared in response to the Kangaroo Island Plantation and Timber
(KIPT) Addendum to the Smith Bay Wharf draft Environmental Impact Statement (EIS), dated
October (2019).

This document seeks to remedy inaccurate and/or misleading statements presented in the
Addendum through a scientific and evidence-based assessment of the impact of the proposed
development, based both on first-hand observations and the best-available science.

This document was prepared by the Australian Ocean Lab (AusOcean). AusOcean is a South
Australian-based non-profit organisation, registered on the Commonwealth’'s Register of
Environmental Organisations (REO) and with the Australian Charities and Not-for-profits
Commission (ACNC). AusOcean receives no public funding. AusOcean’s ABN is 34617043722.

AusOcean Report No. 2019.3 4





I

1.0 Introduction

Kangaroo Island Plantation Timber (KIPT) released the Addendum to the Smith Bay Wharf Draft
Environmental impact statement (EIS) in October 2019. In response, AusOcean returned to
Smith Bay in November 2019 to conduct further marine ecological surveys'. In previous
assessments undertaken in December of 2018 and February of 2019 sites were selected to
encompass both the eastern and western sides of the bay and deeper waters located more
centrally (see Larkin, 2019). In doing so, a variety of locations were surveyed to assess the
heterogeneity of habitats and species throughout the bay.

Sites surveyed in November were strategically selected to assess the potential implications of
the revised design features put forward by KIPT on the marine ecology of Smith Bay (Table 1).
Notably, the construction of a suspended deck jetty, connecting to a floating wharf
approximately 650m offshore. Locations at the berthing area, approach, exit and jetty were
subject to additional surveys to assess the potential consequences on marine communities by
construction, as well as direct and indirect impacts from vessel movements. Of particular
interest was a site identified by SEA Pty Ltd as an area of topographical interest located in the
vessel approach trajectory identified in the Addendum as site S31 (Appendix C2). This site
however, was only surveyed using camera drops, therefore it was included in our surveys to

assess its ecological importance.

Smith Bay and indeed, the entire north cost of Kangaroo Island forms part of the wider Great
Southern Reef (GSR) spanning the entire southern coastline of the Australian continent. Many
of the species found within Smith Bay and the wider GSR utilise temperate reef habitat and
adjoining inter-reef habitats such as seagrass meadows and sponge ‘gardens’. These
intermediary habitats facilitate connectivity among reefs and act as important nursery grounds
for many species. Unfortunately, local stressors such as intense coastal developments are
having profound effects on the health and resilience of habitats throughout the GSR.

Smith Bay’s marine environment exhibits high species richness and endemism supporting an
abundance of emblematic and threatened species with high conservation value. Six protected

! For detailed surveying methodologies see Smith Bay Marine Ecology Report prepared by AusOcean
https://www.ausocean.org/s/doc/2019 AusOcean_Smith_Bay Marine Ecology Report.pdf.
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species from the Syngnathidae family have been noted in Smith Bay. Including both the Weedy
sea dragons (Phyllopteryx taeniolatus) and Leafy sea dragons (Phycodurus eques) which were
noted at a site located within the vessel approach. These species are susceptible to major
sediment disturbance from propeller wash and the consequent increase in turbidity.
Furthermore, two species of temperate coral namely, Coscinaraea mcneilli and Plesiastrea
versipora were sited in numerous locations throughout the bay. These corals are rare in South
Australian waters, with their relatively widespread presence on the island likely due to the
undeveloped coastline which provides a refuge from threats such as water pollution.

This document describes how the proposed development would undeniably damage the marine
environment of Smith Bay. Numerous evidence-based studies that demonstrate why species
may lack the ability to simply ‘move away’ from a perceived threat, such as noise and/or
turbidity, have been provided and analysed throughout the document. Hence, potential damage
to marine fauna is likely, particularly for benthic invertebrates that are unable to move and
species more susceptible to environmental perturbations, such as those from the Syngnathidae
family. Anthropogenic noise generated during construction and ongoing port use is not only a
threat to individuals but may have implications on the health and service functions of the entire
ecosystem. We suggest that any potential damaging impacts to Smith Bay’s ecosystem both
ecologically and biologically should be assessed in its entirety and be encompassing of all
resident species.

Furthermore, we raise numerous new concerns in relation to the water quality impacts
assessment, in particular, the sediment sampling and operational propwash modelling of the
revised design. Firstly, baseless assumptions that old sampling data would be sufficient to
describe the new location, secondly, an overestimated median grain diameter to describe
sediment over the entire location, thirdly, invalid justification for use of a large median grain
diameter, and finally selected vessel characteristics used in modelling that are not conservative.

All of this considered, we retain our earlier recommendation that Smith Bay is an inappropriate
place for the KIPT, or any, port.
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2.0 Marine Ecology

Smith Bay and indeed, the entire north coast of Kangaroo Island forms part of the wider Great
Southern Reef (GSR) spanning the entire southern coastline of the Australian continent
(Bennett et al. 2015). The GSR is one of the most pristine and unique temperate reefs in the
world and has been recognised as Mission Blue’s newest Hope Spot in recognition of the reef's
exquisite, raw beauty and immensely rich biodiversity (Mission Blue, 2019). Many of the species
found on the GSR utilise temperate reef habitat and adjoining inter-reef habitats such as
seagrass meadows and sponge ‘gardens’ (Bennett et al. 2015). These intermediary habitats
facilitate connectivity among reefs (Vanderklift & Wernberg 2008) and act as important nursery
grounds for many species (Jenkins & Wheatley 1998). Unfortunately, local stressors are having
profound effects on the health and resilience of the GSR. For example, kelp forests have
undergone widespread decline and loss adjacent to intense coastal developments as a result of
localised pollution (Bennett et al. 2015). These losses are likely to continue over the next
century with local declines accumulating to eventually coalesce as regional impacts (Bennett et
al. 2015). The high diversity and endemism of the GSR make it globally unique.

According to the State of the Environment Report (EPA 2018) the South Australian marine
environment is subject to a diverse range of anthropogenic influences. Human pressures,
include, but are not limited to, coastal pollution, habitat modification, disturbance of native
species and incursions of pests and diseases. These impacts coupled with the effects of climate
change are exacerbating the pressures imposed on these fragile systems. Current population
trends for coastal and marine native fauna are worsening with declines in parts of the state with

the highest population and development (EPA 2018).

Smith Bay’s marine environment exhibits high species richness and endemism supporting an
abundance of emblematic and threatened species with high conservation value. This is due in
part to the heterogeneous ecology that provides complex habitat for a myriad of species
including fishes, sponges, bryozoans, echinoderms and molluscs. Over the course of our
surveys, 60 species of fish and 35 species of invertebrates were noted within surveys,
comprising 1778 individuals (1460 fish and 318 invertebrates) an additional 11 species of fish
and 9 species of invertebrates were sited outside surveyed transects (see Appendix A for entire
species inventory). Of these, five species noted by AusOcean and one by SEA Pty Ltd. are
protected under the Australian Commonwealth Environmental Protection and Biodiversity
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Conservation (EPBC) Act (1999). In addition, several species of conservation concern were
noted as described by the Conservation Council, Reef Watch Feral or Imperil program (Reef
watch 2019).

Due to the recent changes in wharf design, habitats of particular interest are those that will be
either directly or indirectly impacted by jetty construction and ongoing wharf use located now
650m offshore. Therefore, sites surveyed in November 2019 were selected to reflect the
amendments made to project design (Table 1). Of particular interest is the presence of reef
habitat located in the vessel approach that is home to several species of protected
Syngnathidae including Weedy sea dragons (Phyllopteryx taeniolatus) and Leafy sea dragons
(Phycodurus eques). This site was identified by SEA Pty Ltd as an area of ‘topographical
interest’, however, was assessed using camera drops, as opposed to scuba surveys. We
therefore included it in our surveys to assess its ecological importance. These unique pockets of
varied reef topography provide necessary habitat and shelter for a myriad of fish and
invertebrate species, including those that are protected (Figure 1). These species will be
affected both during wharf construction and ongoing wharf use as a result of shipping
movements. The full extent of this reef is unknown however we can confirm its presence in

numerous locations (Figure 2).

Figure 1: Reef habitat located at site 4 (left) and site 16 (right).
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Table 1: Sites, coordinates and number of transects for November 2019 dives sites.

Site
no.

11

12

13

14

15

16

Site

Exit

Berthing Area
West (BAW)

Jetty

Berthing Area
East (BAE)

Approach

S31

Lat (deg)

-35.58423

-35.58525

-35.58653

-35.58529

-35.58385

-35.58478

Lng (deg)

137.424

137.42563

137.4261

137.42772

137.4294

137.43122

Figure 2: Map of survey locations.
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2.1 Protected Species

Six protected species from the Syngnathidae family have been noted in Smith Bay. Namely,
Wide bodied pipefish (Stigmatopora nigra), Spotted pipefish (Stigmatopora argus), Mother of
pearl pipefish (Vanacampus margaritifer), Ringed back pipefish (Stipecampus cristatus), Weedy
sea dragon (Phyllopteryx taeniolatus) and Leafy sea dragon (Phycodurus eques). These
species are protected under the Australian Commonwealth Environmental Protection and
Biodiversity Conservation (EPBC) Act (1999).

Smith Bay has the potential to be a Syngnathid hotspot for numerous reasons:

1. Six species have already been recorded which suggests that further taxa are likely to be
present.

2. Habitat within Smith Bay is highly heterogeneous providing a range of seagrass, reef
and sponge habitat which supports a diverse assemblage of fish species. Additionally,
Smith Bay is located in close proximity to other known hotspots such as Pelican Lagoon.

3. Further species await discovery and a location such as Smith Bay which has never been
trawled is a place where rare and potentially new species may have survived (D
Muirhead, personal communication, 18 December).

Protected species of Smith Bay will be exposed to a myriad of risks stemming from the
construction and ongoing use of the wharf, namely noise, turbidity and turbulence. These are
discussed in further detail throughout the report. It is important to note the impacts addressed
throughout this report are by no means exhaustive. There are a plethora of associated risks
likely to impact these vulnerable species and surrounding environs, both known and unknown.

Figure 3: Leafy sea dragon (Phyllopteryx taeniolatus) (left) and Weedy sea dragon

(Phyllopteryx taeniolatus) (right) noted at site 16.
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2.2 Temperate Coral

Throughout AusOcean’s surveys two species of colony forming corals, namely Coscinaraea
mcneilli, and Plesiastrea versipora were sighted at several locations throughout Smith Bay,
including site 16 of the most recent surveys by AusOcean (Figure 4). Numerous sightings
suggest there may be additional colonies yet to be discovered within the bay.

Baker et al. (2013) has described the temperate coral Plesiastrea versipora as a species of
conservation interest on northern Kangaroo Island. Although this species is not currently
considered threatened on a global scale, there may be localised threats for populations residing
in shallow water systems due to sedimentation of reefs, nutrient enrichment due to coastal
developments and physical damage caused by destructive fishing practices (Baker et al. 2013).
It has been suggested by Baker et al. (2013) that the undeveloped coastline of northern
Kangaroo Island (as opposed to eastern coast of Gulf St. Vincent for example) provides a
refuge for these species from threats such as water pollution. Hard corals such as P. versipora
are very slow growing in temperate waters with rates of less than 1cm per year (Burgess et al.
2009). For example, research by Burgess et al. (2004) has dated the base of a 24cm
P.versipora core in the Spencer Gulf to 151 years. Furthermore, an additional 6 colonies of coral
in the South Australian gulfs with age estimates ranging from 90-320 years were dated using
various methods of ageing (Burgess et al. 2004). Baker et al. (2013) suggest that large old
colonies of P. versipora are rare and it is considered likely that such colonies below 10m deep

have been removed in the gulfs region by trawling, which has occurred since the 1960’s.

e s

Figure 4: rh corI'V(PA/lési:aétr‘ééhvérs;ipbr eft) noted at site 4 ad McNeill’s coral (Cosc}'naraea

mcneilli) (right) noted at site 16.
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3.0 Environmental Issues

This section raises direct concerns with the following statements contained within the
Addendum to the Smith Bay Wharf Draft EIS.

3.1 Noise

1. As noted in the Draft EIS, damage to the hearing of marine fauna would be considered
unlikely as the normal behavioural response to loud noise would be to move away.
Behavioural changes in response to noise are expected to be temporary and
ecologically inconsequential as Smith Bay is not known to provide important feeding or
breeding habitat.

2. The Draft EIS assessment concluded that without mitigation, the overall risk of adverse

noise effects on the relevant marine species is low.

According to the World Health Organisation (2011) human induced (anthropogenic) noise is
recognised as a global pollutant and is characterised as one of the most harmful forms.
Research surrounding the effects of noise pollution has primarily centered around marine
mammals. In recent times however, the implications on fish and invertebrates are being
increasingly recognised (Weilgart 2018). This is an important consideration because fishes and
invertebrates underpin the food web for marine mammals, reptiles, seabirds and humans
(Hawkins & Popper 2016). According to Slabberkoon et al. (2010) all fish studied to date are
able to hear sounds and that increasing numbers of invertebrates are able to detect sound
and/or vibration and respond to acoustic cues (Simpson et al. 2011). It has been suggested that
fish and invertebrates use sound in numerous ways, comparable to marine mammals and
terrestrial vertebrates (Hawkins & Popper 2017). This includes communication with conspecifics,
avoiding predators, seeking prey, locating appropriate habitats, and orientating with respect to
environmental features (Hawkins & popper 2017).

As outlined in the EIS (Appendix N p.34) fish with swim bladders (most teleost fish) are much
more susceptible to trauma, compared to those without (chondrichthyes). However, underwater
noise predictions and threshold distances were not included for either fish with swim bladders or
invertebrates. Underwater pile driving and its impact on fish and invertebrates are adequately
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discussed in an assessment made by McAuley & Kent (2008) in response to a proposed wharf
development. It therefore remains unclear as to why these assessments have not been included
in either the EIS or Addendum. Although there are discussions surrounding the usefulness of
behavioural audiograms in only a select number of fish species, these effects and risks should
be adequately addressed. Even though many of the fishes and invertebrates present in a
system may not be afforded special conservation designation as a species, they may be
especially important components of local ecosystems (Hawkins & popper 2017). Any potentially
damaging impacts to Smith Bay’s ecosystem both ecologically and biologically should be
assessed in its entirety and be encompassing of all residing species. Of particular importance
are individuals that may be especially vulnerable to noise exposure and those that play an
important ecological role within local biological communities (Hawkins & Popper 2017).

Noise is known to have wide ranging, adverse effects on an individuals behaviour, anatomy,
physiology and development (Weilgart 2018). An organism's response to sound is dependent on
a variety of factors such as tolerance, distance, degree of exposure and the nature of the source
(Hawkins & Popper 2017). Figure 5 details a number of possible responses to sound.
Furthermore, a detailed outline of the potential effects of anthropogenic noise is outlined in
Table 2, as derived from Hawkins & Popper (2017).

Sound
level no
longer
results in

Phesical & Plvsslologpical EHecta anmy
response

Relative Distance from Source Location Crbos i Fopuere, 1L

Figure 5: Potential effects of sound at different distances from a source (Hawkins & Popper 2017).
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Table 2: Potential effects of anthropogenic sound on animals. From Hawkins & Popper (2017).

Physiological Effects

Death Either immediate mortality or tissue and/or physiological damage
that is sufficiently severe that death occurs some time later due to
decreased fithess. Mortality has a direct effect upon animal
populations, especially if it affects individuals close to maturity.

Physical and/or | Tissue and other physical damage or physiological effects, that are

recoverable but which may place animals at lower levels of fitness,
may render them more open to predation, impaired feeding and
growth, or lack of breeding success, until recovery takes place.

Impaired Hearing

Short - or long-term changes in hearing sensitivity (temporary
threshold shift - TTS or permanent threshold shift - PTS) may, or
may not, reduce fithess and survival. Impairment of hearing may
affect the ability of animals to capture prey and avoid predators, and
also cause deterioration in communication between individuals;
affecting growth, survival, and reproductive success.

Masking

The presence of man-made sounds may make it difficult to detect
biologically significant sounds against the noise background.
Masking of sounds made by prey organisms may result in reduced
feeding with effects on growth. Masking of sounds from predators
may result in reduced survival. Masking of spawning signals may
reduce spawning success and affect recruitment. Masking of sounds
used for orientation and navigation may affect the ability of fish to
find preferred habitats including spawning areas, affecting
recruitment, growth, survival and reproduction.

Behavioural
Responses

Changes in behaviour may take place in a large proportion of the
animals exposed to the sound, as such responses may occur at
relatively low sound levels. Some of these behavioural responses
may have adverse effects. Displacement from preferred habitats
may affect feeding, growth, predation, survival and reproductive
success. Changes in movement patterns may affect energy
budgets, diverting energy away from egg production and other vital
functions. Migrations to spawning or feeding grounds may be
delayed or prevented, with detrimental effects upon growth, survival
and reproductive success. Prevention of recruitment and settlement
in preferred habitats may affect colonization and population size in
any area exposed to high levels of noise.
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Kunc et al. (2016) showed that noise impacts on behaviour at the individual level such as
compromised communication, feeding, orientation, parental care, prey detection and increased
aggression can have implications at the community level through less group cohesion,
avoidance of important habitat, fewer offspring and higher death rates (Figure 6). Similarly,
noise impacts on physiology can cause poor growth rates, low reproductive rates and
decreased immunity (Weilgart 2018). While some individuals may recover from physiological or
behavioral impacts, other serious injuries such as changes to DNA or genetic material or injury
to vital organs are irreversible (Kight & Swaddle 2011). These collective impacts, reversible or
not, can have broad ramifications on ecosystem functioning, potentially altering the population
biology (the health and resilience of various populations) and ecology (the interaction and
coexistence of multiple species) (Kunc et al. 2016). Williams et al. (2015) suggest that non
injurious effects can still accumulate to have population level impacts mediated by a range of
factors including physiological. This is supported by Peng et al. (2015) who conclude that noise
pollution is not only a threat to individuals, but may also have implications on the health and
service functions of entire ecosystems.

affects

Figure 6: The effects of anthropogenic noise on individuals’ anatomy, physiology and/or behaviour,

resulting in effects at the ecological level (Kunc et al. 2017).
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Often, the effects of noise have been oversimplified by suggesting that species are either
sensitive and will abandon an area or are not and will remain (Francis & Barber 2013).
Researchers advise that it should not be automatically assumed fish will leave a noisy area and
thus avoid harmful exposures for several reasons (Aguilar de Soto 2016). It is not uncommon to
observe a typical “fright” response or to freeze in place (Popper 2003), or individuals may not be
able to escape because they are disoriented from the noise effects on their sensory systems
(Aguilar de Soto 2016). Furthermore, some species are territorial and others have small home
range sizes and cannot move quickly enough. For example, species from the Syngnathidae
family (pipefish, seadragons and seahorses) have life history traits that make them particularly
susceptible to decline (Foster & Vincent 2004; Martin-Smith & Vincent 2006). Studies show that
most individuals in common with leafy seadragons, have limited home range sizes of <1 ha
(Sanchez-Camara & Booth 2004). This may make it difficult to move away from a perceived
threat, particularly if they are residing in areas of fragmented habitat. Furthermore, damage to
hearing structures can worsen over time, even after the noise has ceased, sometimes becoming
most pronounced after 96 hours post-noise exposure with temporary hearing loss lasting
months (Weilgart 2018).

Human activities that involve direct contact with the sea bed such as pile driving, which
produces radiating particle motion waves, can impact bottom dwelling animals (Roberts et al.
2015). Studies have shown ecological services such as water filtration, mixing sediment layers
and bioirrigation (fundamental nutrient cycling processes on the seabed) can be negatively
affected. Researchers utilised a semi-open field experiment to examine the effect of impact pile
driving on clearance rates in mussels. Clearance rate, the rate at which filter feeders sift out
suspended particles from the water, is a reliable indicator of feeding activity in mussels (Weilgart
2018). Hence, observed increased feeding rates may be a sign of mussels coping with stress
and the higher metabolic demand this requires (Spiga et al. 2016). In addition Roberts et al.
(2015) found clear behavioural changes in mussels, mainly valve closure. The results indicate
that vibration through activities such as pile driving is likely to impact the overall fithess of
individuals and mussel beds due to disruptions in valve periodicity which can have ecosystem
and commercial implications.

In addition to sounds of relatively short exposure, such as those produced during pile driving,
more moderate noises that occur over longer durations such as those produced by vessels
have the potential to impact much larger areas and therefore have wider implications on
inhabiting marine fauna (Slabberkoon et al. 2010). Studies that investigated boat noise and its
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effect on local fish species found that by raising ambient noise by 40dB, detection distance of
other fish sounds can be reduced by 100-fold depending on the species (Codarin et al. 2009).
Other effects include antipredator behaviour (La manna et al. 2016; Simpson et al. 2016;
McCormick et al. 2018; Wale et al. 2013), foraging and feeding (Magnhagen et al. 2017;
Bracciali et al. 2012; McLaughlin & Kunc 2015; Payne et al. 2014), attention (Purser & Radford
2011; Chan et al. 2010; Voellmy et al. 2014), schooling behaviour (Sara et al. 2007;
Mueller-Blenkle et al. 2010) and perhaps the most serious impact, survival and reproduction,
which can have consequences at the population level (Nedelec et al. 2017; de Jong et al. 2018;
Krahforst 2017). Wale et al. (2016) demonstrated the effects ship noise playbacks can have on
mussels. Results showed significantly higher breaks in the DNA in cells of noise exposed
mussels. Algal clearance rates were also lower and oxygen-consumption rates higher,
indicating stress. These impacts can cause reduced growth, immune response and
reproduction. Lower algal clearance rates imply that important ecological services such as water
filtration could not be performed (Wales et al. 2016). Further research by André et al. (2011)
found that experimental exposure to low sound frequencies of two species of squid, one species
of cuttlefish, and one species of octopus resulted in massive acoustic trauma.

To oversimplify the ramifications of noise pollution and suggest that species have the ability to
simply ‘move away’ is inadequate. We provide numerous evidenced-based studies that
demonstrate why species may lack this ability. For this reason, potential damage to marine
fauna is likely, particularly to benthic invertebrates that are unable to move. Moreover,
proposing that noise-based behavioural changes are expected to be temporary and ecologically
inconsequential contradicts relevant research. Numerous studies clearly outline the potential
behavioural changes and significant implications at the population level.

3.2 Turbidity

Turbidity is the relative measure of clarity caused by suspended particles in the water column. It
is known to affect key evolutionary processes related to visual stimuli and olfactory cues in
many species of fish (Higham et al. 2015). Site 16, an ecologically diverse location containing
species of high conservation significance, lies directly beneath the proposed trajectory of ships
approaching the wharf. At a depth of 15m, the site is susceptible to major sediment disturbance
from propeller wash (see section 3.5) and a consequent increase in turbidity.
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5 species of Syngnathids, all of which are protected (EPBC Act 1999), have been sighted within
Smith Bay. They are a family of highly visually oriented fish and as such their sexual selection is
largely determined by visual cues (Rosenqvist and Berglund 2011). Adaptive mate choice
requires these cues to be communicated clearly by both receiver and sender. Those organisms
that rely solely on visual stimuli for mate choice can face decreased levels of fithess for both
sexes, as a consequence of impaired signal transmission (Sundin et al. 2010). This in turn, can
negatively affect population viability. Sundin et al. (2010) noted the effects of turbidity in a sex
role-reversed broad-nosed pipefish, Syngnathus typhle, where male mate choice was indeed
altered by turbid water. As with most species of fish, colours and markings are factors in mate
choice, as is body size, an important trait in sexual selection which directly relates to fitness
(Sundin et al. 2010). S. typhle males always chose larger females in clear water, however
turbidity hindered their vision resulting in decreased time assessing potential mates and no
preference in relation to quality/size of the females. Furthermore the pipefish did not appear to
use olfactory cues for mate choice, making visual incentive the sole motivator for sexual
selection. Similar results in other species of fish have been found (Moyaho et al. 2004; Heubel
and Schlupp 2006; Engstrom-Ost and Candolin 2007).

The feeding behaviour of fish is another key process susceptible to change in turbid water
(Kellog and Leipzig-Scott 2017). For many species of teleost fish, there is a strong correlation
between visual predation and illuminance of the immediate underwater environment (Felicio et
al. 2006). The majority of syngnathids are diurnal feeders, with only two species of seahorse
and one species of pipefish recorded as feeding nocturnally (Manning et al. 2019). Such a direct
relationship between feeding and light availability suggests a drastic change in turbidity will
result in drastically disturbed feeding regimes. While it is true some fish are able to use both
visual and olfactory cues in their foraging efforts, this is not the case for the syngnathids, which
are highly adapted visual hunters (Manning et al. 2019). Their specialised eyes are evolved to
seek out live, mobile prey, rich in carotenoids (Collin and Collin 1999). Coupling the impacts of
disturbed feeding regimes with reduced visibility for predation could have detrimental effects on

survival and reproduction.

Two species of temperate coral identified in Smith Bay (see section 2.2) have the potential to be
negatively affected by turbid water and resuspension of benthic sediment. Turbidity and
suspended sediment concentrations (SCC) are known to limit ambient light availability, thereby
hindering photosynthesis of the coral’'s endosymbiotic algae (Pollock et al. 2014; Macdonald

2015). Being heterotrophic feeders, excess sedimentation can clog feeding apparatus, inhibiting
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feeding efficiency and further contributing to a decrease in overall energy intake (Bessel-Browne
et al. 2017). Furthermore there is evidence that suggests sediment and turbidity are directly
related to disease prevalence in corals. Pathogens such as silt-associated bacteria can be
carried by disturbed sediment onto nearby corals, contributing to necrosis and other health
issues (Pollock et al. 2014). Temperate coral colonies are rare and of ecological interest. Those
located within the vicinity of wharf construction and underlying vessel movements will be
particularly susceptible to damage or destruction.

3.3 Turbulence

Panamax vessels with a draft of up to 11.75m can cause significant turbulence in the water
column. Those organisms and surrounding habitat which are not immediately destroyed via
contact with vessels and propellers, have the potential to become severely displaced or
experience alterations in feeding and behavioural mechanisms (Higham et al. 2015)

Syngnathids are particularly susceptible to turbulence issues. Compared to most species of
teleost fish, syngnathids are weak swimmers. They move delicately and stealthily through rapid
oscillations of the pectoral and dorsal fins, rather than thrusting through water using muscular
caudal fins (Consi et al. 2001; Ashley-Ross 2002; Neutens et al. 2017). It is a likely scenario
that any syngnathid caught in turbulence from propeller wash will be destroyed due to their
inabilityto swim away. Those syngnathids that are able to escape physically unscathed, still face
danger from disorientation due to their limited home ranges (Sanchez-Camara and Booth 2004).
Furthermore, bony fish have sensitive swim bladders that, when under stress, are susceptible to
damage. Improperly functioning swim bladders fail to adequately maintain buoyancy, resulting in
the eventual death of the fish.

Turbidity as a consequence of turbulence is well documented, however the effects of turbulence
on the fitness of organisms through altered zooplanktonic interactions at the trophic level is less
known (lversen et al. 2009). Boat generated turbulence has a myriad of effects on copepods
(Bickel et al. 2011), small crustaceans of extreme importance in many aspects of marine
ecology, such as the food web. They are one of the key primary food sources for many species
of fish, including seadragons and pipefish (Collin and Collin 1999). Bickel et al. (2011) describe
changes in behaviour, physiology and most notably, the high mortality rates of copepods
attributed to boat generated turbulence. Disruptions at any trophic level can lead to drastic
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alterations in the food chain, many of which are catastrophic or have largely unknown effects.
As noted by KIPT in the addendum, up to 10 vessels per day may enter Smith Bay during
construction, with the possibility of creating frequently turbulent conditions. The potential for
negative impacts, either direct or indirect, affecting organisms and the ecosystem as a whole
raises cause for concern.

3.5 Sediment Mobilisation and Seafloor Scour

From the Addendum to the Smith Bay Wharf Draft EIS, a comment is made based upon BMT’s
water quality impacts assessment of the revised design: “The results also confirm that ship
movements would result in only very minor effects on water quality in Smith Bay that would be
confined to the immediate vicinity of the pontoon.” (Environmental Projects 2018, pg 15); it could
be argued however that BMT’s updated water quality assessment does not adequately adjust
for the new design. BMT states that the “operational propwash modelling assessment
undertaken for the Draft EIS (BMT 2018a) was updated for the revised Kl Seaport design” (BMT
2019, pg4), however, there is no indication that new sediment samples have been collected to
parameterize the updated location. It can only be assumed that the revised model has re-used
sediment characteristics found from the original sampling sites.

Figure 7 outlines the sediment sampling locations relative to the old and new designs. It is clear
that the original sampling sites do not extend adequately northward to describe the revised
berthing and approach/departure locations. The assumption that sediment characteristics are
consistent across the old and new areas is unfounded; suggested by Figure 8, showing median
sediment diameters to be heterogeneous across sampling sites. Assuming this heterogeneity
continues northward, it is possible that there are locations of particular susceptibility to
suspension and mobilisation that have not been accounted for in modelling; one such location
being Site 16, a site of ecological significance (see section 2.1).
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Figure 7: Comparison of old and new wharf design from

(Environmental Projects 2019) with an overlay of approximate dredge
area and sediment sample locations.

Not only do the original sampling sites fail to describe sediment characteristics of the new wharf
area, it is also questionable as to how well the original model accounts for the clear diversity in
sediment diameters as to be necessarily conservative within the analysis. While
parameterisation of shipping to be involved is cautious i.e. adopting characteristics of Panamax
Class (largest vessel to be used at the Wharf), full power over acceleration/deceleration and
large acceleration/deceleration segments, the choice of median grain size and justification is
unusual. BMT states that “A median grain size Dy, = 0.5mm was applied, corresponding to the
maximum value from the geotechnical assessment (COOE, 2017) which maximises the friction
coefficient.” (BMT 2019, pg83), but according to the analysis documents made available from
COOE (2018), the maximum grain size was not 0.5mm, as some diameters reported were up to
19mm. In any case, the justification provided is unusual. It's unclear why a maximum grain size
was chosen in the first place; susceptibility to resuspension and transport is negatively
correlated to grain size regardless of increased frictional coefficient, as demonstrated by
equation 1 from Van Rijn (2013) giving critical suspension velocity.

Ucr,susp = 5-7510g(61%z))\/(ecr,susp(s o l)gDSO (1)
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This equation provides critical suspension velocity (bed velocity at which particles become
suspended) as a function of grain diameter, assuming relative density and water depth are
constant. If this relationship is plotted, it is clear that the critical velocity decreases with a
decrease in grain diameter, as shown by figure 9. Put simply, the smaller sediment grain size,
the more readily it is suspended by bed velocities. It is therefore unexpected that a maximum
grain size was chosen as a median if the intention was to be conservative.

Site Median Site Median
Grain (mmj) Grain (mm)

S81 0.464 S810 0.823
582 0.14 sBL1 7
SE3 [ sBl2 0.146
S84 [ rx | 0.195
585 0.118 Zia 0.285
SB6 0.129 L5 0.257
SBY 0.162 LI6 0.265
SB8 0.376 ZIT 0.314
5B ? Z78 0.279

Figure 8: Sediment sampling locations with median particle size (mm) indicated (COOE 2017).

Median grain diameters for each site have been extracted from the ALS (2017-2018) analysis
results, summarised and overlaid on the site map in Figure 8. Information on sites however is
deficient, as the analysis results for 4 sites, namely, SB3, SB4, SB9 and SB11 have not been
included in the COOE (2019) report. No explanation for their absence has been provided.
Nonetheless, it is still obvious that median grain diameter varies significantly from site to site,
and for the most part is much smaller than 0.5mm, with the minimum median diameter in the
included data being .118mm (ALS 2017). A conservative analysis would have adopted the
smallest found median diameter, or used the median sediment diameter over all sites, and then
applied some factor of safety. Adopting a median grain diameter larger than the actual median
would result in an analysis that would undoubtedly underestimate sediment mobilisation and
transport.
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Figure 9: Plot of equation 1 (see Appendix B for plotting code).

A concern besides the aforementioned assumptions on sediment grain size is the chosen set of
vessel characteristics used for modelling; the main factor in determining resulting bed velocities
besides water depth. Table 3 summarises vessel characteristics from the BMT (2019)
hydrodynamic analysis, for which no origin or justification of these values is provided.
Interestingly, they do not align well with typical vessel characteristics provided by MAN Diesel &
Turbo (2013) visible in Table 3; SMCR power for vessels of similar size is considerably larger
than the adopted value. For the BMT analysis to be conservative, a vessel resulting in maximum
bed velocity while satisfying the imposed dimensional limits should have been chosen, but the
analysis performed (Appendix C) shows that this is not the case. Two typical panamax vessels
satisfying the dimensional constraints have been found to impose higher maximum bed
velocities than the vessel adopted by the BMT modelling. This indicates that the BMT modelling
has not been sufficiently conservative; there are clearly other vessels that could be used with
this wharf that will have a greater influence on sediment mobilisation. Proponents of the EIS
may argue that vessels with greater SMCR power than that of the selected will not be used at
the wharf, but the EIS clearly states that the wharf will accommodate “Panamax vessel of up to
60,000 deadweight tonnes (DWT) and a draft of up to 11.756 metres.” (Environmental Projects
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2019, pg51). Either the BMT analysis has not been sufficiently conservative, or statements
regarding vessel limits are misleading.

Table 3: Vessel characteristics and resulting max seabed velocity at
Depth 15m corresponding to Site 16 for vessels from BMT and
AusOcean analysis’ (vessel characteristics for AusOcean analysis
are typical for vessels in this class (MAN 2013)).

Vessel 1, BMT 2, AusOcean 3, AusOcean
Class Panamax Panamax Panamax
DWT (tonne) 63,000 38,100 30,800
Draft (m) 11.6 11.3 10.7
LOA (m) 200 246 211
Breadth (m) 323 322 322
SMCR Power (kW) 8,990 31,300 25,000
Cruise Speed (kts) 232 23.5 22.5
Prop Diameter (m) 6.5 8.48 8.03
Prop Speed (Hz) 2.05 1.75 1.74
Max Seabed 8.94 11.12 9.63
Velocity (m/s)

Not only does the BMT modelling appear flawed in itself, it also only addresses effects of
sediment suspension and transport on general water quality throughout Smith Bay, and in
particular the impact this may have on Yumbah'’s water intake, however, it does not address the
extent of direct damage operational propwash may have on sites located in the berthing area
and the approach/departure zones. Although substrate in the berthing area is rubbly, and less
prone to resuspension, sites such as site 16 were observed to possess fine sandy substrate. It
is said in the original BMT (2018, pg 83) modelling report: “The approach and departure
patterns of the vessel are operator influenced and subject to high variability.”. Based on
previous marine surveys, there is in all likelihood, sites of similar ecological significance to Site
16. Any such site will be subject to detrimental effects, both direct and indirect, as a
consequence of these highly variable vessel approach/exit trajectories. Calculated maximum
seabed velocity (stationary to thrust required for cruise) of the BMT modelled vessel is 22 times

2 Cruise velocity for vessel from BMT analysis has been estimated to that of similarly sized vessels.
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the critical suspension velocity of grains with .5mm size at 15m depth; the same depth of site
16. There is no doubt substrate, vegetation and organisms would be ripped apart with velocities
of this magnitude. There is clear evidence that turbulence and turbidity have detrimental effects
on organisms, as explored by Sections 3.3 and 3.2 respectively.

To summarise, the revised BMT hydrodynamic analysis is problematic on multiple fronts:

e The assumption that the original sampling sites are sufficient to model the revised area
is unfounded, as indicated by the sheer heterogeneity in substrate observed.

e The selected median grain diameter for modelling is far larger than the medians of the
investigated sites and is therefore not conservative.

e The justification of use of large grain diameter for maximisation of friction coefficient is
invalid as susceptibility to suspension is negatively correlated to grain size.

e Finally, the selected vessel characteristics do not result in maximum theoretical seabed
velocity, as other vessels under the dimensional limits of the wharf were found to result
in higher seabed velocities, with concomitant damage much higher.
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Appendices

Appendix A: Species Inventory

*Total and FOO includes North Central and North where no formal survey transects were

undertaken.
Feb 2018/Jan 2019 survey sites November 2019 survey sites Transect
Species Commen name 1 2 3 4 5 6 7 8 9 10 1] 12 | 13| 14|15 | 16 Total FOO | Total* | FOO*
Atule mate Yellowtail scad 30 166 166 1 196 2
Pseudocaranx dentex Silver trevally 156 156 1 156 1
Enoplosus armatus Old wife 3 144 144 1] 147 2
Austrolabrus maculatus Blackspotted wrasse 10 11 3| 15| 80 2 [ 15 13 317 7 135 9
Trachinops noarlungoe Yellow-headed hula fish 4| 30| 100 60| 2 96| 4 196 5
Notolabrus tetricus Bluethroat wrasse 5 4 25 4 26| 2 2 5 73 8 73 8
Girella zebra Zebra fish 2| 60 2 62 2 64 3
Parequula melbournensis Silverbelly 50 ] 51 2| 51 2
Pictilabrus laticiavius Senator wrasse 1 4 3 1 4 5 3 5 26, 8 26 8
Notolabrus parilus Brownspotted wrasse 3 1. 5 T 13 23 5 23 5
Omegophora armilla Ringed toadfish 1 1) 1 1 3 4 2 1 3 17| 9 17 9
Cheilodactylus nigripes Magpie perch 1 3 3 il 1 9 15 5 18 6
Parapercis haackei Wavy grubfish 5 1] 21 1 a3 3 18 4
Siphonognathus beddomei Pencil weed whiting 4 1. 5 2 24 1 ] 12| 6 16 7
Dotalabrus aurantiacus Castlenau wrasse 3 1 3 2| 3 1 11 5 13 6
Dactylophora nigricans Dusky morwong 2 1 2 1 5 1 2 11 5 14 7
Heteroscarus acroplilus Rainbow cale 5 3 8 2 g 2
Parma victorige Scalyfin 2 3 3 8 3 8 3
Scorpis aequipinnis Seasweep 4 2] 2] 8 3 8 3
Upeneichthys viamingii Blue spotted goatfish 2 1 7 4| 4 1 8| 4 19 6
Haletta semifasciota Blue weed whiting 1] 1 6 8| 3 g 3
Tilodon sexfasciatus Moonlighter 3 1 1 5 3 5 3
Nesogobius greeni Twinbar goby 2| 2| 4 2| 4 2
Siphonognathus attenuatus Slender weed whiting 1) 2| 2| 4 2| 5 3
Kyphosus sydneyanus Silver drummer 1 2| 3 2| 3 2
Pempheris kiunzingeri Rough bullseye 3 1 3 1 4 2
Hypoplectrodes nigroruber Banded seaperch 2| 1 3 2| 3 2
Siphonognathus caninis Sharp-nosed weed whiting 2| 1 3 2| 3 2
Dinolestes lewini Longfin pike 100 3 3 1] 103 2
Phyllopteryx taeniolatus Weedy seadragon 6 3 3 1 9 2
Brochaluteres jocksonianus Southern pygmy leatherjacket 1 1 1 3 3 3 3
Acanthaluteres brownii Spiny tailed leatherjacket 2| 2| 1 2 1
Achoerodus gouldii Western blue groper 2| 2| 1] 2 1
Helcogramma decurrens Blackthroat threefin ] 1 2| 2| 2 2|
Meuschenia hippocrepis Horseshoe leatherjacket 2| 2| 1] 2 1
Pempheris multiradiata Common bullseye 2| 2| 1 2 1
Pentaceropsis recurvirostris Longsnout boarfish 3 1 1] 2| 2| 5 3
Sphyraena novaehollandiae Snook 2| 2] 1 i 1
Diodon nicthemerus Globefish 1 1 2 2 2 2
Chelmonops curiosus Western talma 3 3 2 2| T 8 3
Heteroclinus perspicillatus Common weedfish 1 1] 1] 1 1
Olisthops cyanomelas Herring cale 1] 1] T 1 1
Siphonognathus tanyourus Longtail weed whiting 1 1] 1] 1 1
Aracana aurita Shaw's cowfish 1 1 1 i 1
Cochleoceps bicolor Western cleaner clingfish 1] ik 1] 1] 2 2
Neosebastes pandus Big head gunard perch 1 1] 1] 1 i 2|
Phycodurus eques Leafy seadragon 1 1] 1] 1 1
Scobinichthys granulatus Rough leatherjacket 1 1] 1 ik 1
Anoplocapros lenticularis Humpback boxfish 1 0| 0| 1 1
Aracana ornata Ornate cowfish 2] 0| 0| Z 1
Caesioperca lepidoptera Butterfly perch 1 0| 0| 1 1
Caesioperca rasor Barber perch 4 0| 0) 4 1
Centroberyx gerrardi Bight redfish 2 0| 0| 2 1
Meuschenia freycineti Sixspine leatherjacket 2 0| 0 i 1
Paraplesiops meleagris Southern blue devil 2 0| 0| 2 1
Parapriacanthus elongatus Elongate Bullseye 20| 0| 0 20 1
Paristiopterus gallipave Brownspotted boarfish 1 0| 0| 1 1
Pempheris ornata Orangelined bullseye 30| 0| 0 30 1
Stigmatopora nigra Wide-bodied pipefish 1 0| 0| 1 1
Vanacampus margaritifer Mother-of-pearl pipefish 1 0| 0 ik 1
Total Fish 23| 31| 191 342| 21| 26| 167 53 20, 28 5 7 4 7 2| 533 1097 1460
| Total Fish Species 9 9] 17 23 8| 9] 16[ 14 7| 7 3 4 3 5 2l 21 37 60
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‘ Feb 2018/Jan 2019 survey sites | November 2019 survey sites ‘ Transect
Species Common name faJ2]z2]als]e[7]e s 10 11][12]13[2a[15[16] Total | FOO | Total* | FOO*
Invertebrates

Pentagonaster duebeni Vermillion biscuit star 2 7 3 1 1 1 1 4 9 27| 8 29 9
Phyllacanthus irregularis Western slatepencil urchin [ 2| 4 3 8 1 2 4 2 25 7 32 g
Phasianello australis Painted lady 2 1 2 8 4 1 18| 6 13 6
Tosio australis Biscuit star 2 1 2 4 2l 6 2 16| 6 18 7
Austrolaria australasio Australian Horse Conch 1 1 3 4 6 15 5 15 5
Jasus edwardsi Southern rock lobster 5 4 2 11 3 11 3
Scallop spp. Unidentified scallop * 4 6| i 10 2| 10 2|
Echinaster glomeratus Orange reef star 1 1] 2| 2 2| 1] 9 6| 9 6
Paguroidea spp. Unidentified hermit crab 4 4] 8| 2| 8 2|
Australostichopus mollis Australasian brown sea cucumber 2 2 4 8| 3 8 3
Australostichopus mollis Southern sea cucumber 2| 1] 1 2| 2 6| 4 8 5
Plectaster decanus Mosaic seastar 1 1 1 1 2 6 5 6 5
Coscinasterias muricata Eleven armed seastar 1 1 2 2 6 4 6 4
Pinna bicolor Pinna 200 17 1 1 2 1 1 6 5 43 7
Heliocidaris erythrogramma Purple urchin 6 6| 1] 6 1
Doris chrysaderma Lemon lolly doris 1] 4 1] 5 2] 6 3
Leptomithrax gaimardii Great spider crab 1 2| 2| 5 3 5 3
Haliotis spp. Abalone 4 4 1] 4 1
Uniophora granifera Granular seastar 1 3 4 2| 4 2|
Pleuroploca australasia Tulip shell 3 1 1 1 1 4 4 7 5
Ceto cuvieria Curviers sea cucumber 10| 2 4 4 1 16 2
Luidia australige Southern sandstar 3 1 4 2 4 2
Echinaster arcystatus Pale mosaic sea star 1| 1 1] 3 3 3 3
Lunella undulata Periwinkle 2 1 3 2 3 2
Nectria wilsoni Wilsons Seastar 2 1 3 2 3 2
Anthaster valvulatus Mottled seastar 1 2 2 1 3 2
Fusinus australis Southern spindle 1) 1) 2| 2 2 2
Paguristes frontalis Southern hermit crab 1 1) 2| 2| 2 2
Nectria pedicelligera Multi spined seastar 1 1 2| 2 2 2
Goniocidaris tubaria Stumpy pencil urchin 1 1] 1 1) 2 2
Astroboo ernoe Basketstar 5 1 1 1 6 2
Meridiastra gunnii Gunn's six armed seastar 2| 1 1 1 3 2
Stichopus Ludwigi Ludwig's sea cucumber 1 1 1 ik 1
Ophiarachnella ramsayi Brittle star 1 1 1 1 1
Thylacodes sipho Worm snail 1 0| 0| ik 1
Austrofromia polypora Many-spotted sea star 1] 0| 0 1 1
Conocladus australis Southern basketstar 3 0 0 3 1
Holothuriid spp. Sea cucumber i 2 0| 1] 3 2
Cassis fimbriata Snail 1 0| 0| il 1
Neclria saoria Saori's seastar 2 0| 0 2 1
Petricia vernicing Cushion seastar 1 0| 0| ik 1
Phasianotrochus eximius Snail 1 0 0 1 1
Smilasterias irregularis Seastar 1 0| 0| il 1
Turbo torguatus Turban shell 0| 0 ] 0

Total invertebrates 7| 9| 11| 51| 26| 18| 21] 12| 25 30 7 10 11| 21| 15 31 254 305

Total Invertebrate Species 4 a4 6 12 5 6 8 6 11 11| ?' 6| 11 13 |l 231 29 35

Total Count of fish and invertebrates 30| 40| 202| 393| 47| 44| 188 65| 45 58| 12) 17| 15[ 28 17| 564 1351 1765

Total number of fish and invertebrate

species 13 13| 23] 35 13| 15| 24| 20| 18 18 10/ 10| 14| 18 9 52 66 95

Fish sited outside transects

Invertebrates sited outside transects

Scobinichthys granulatus

Rough leather Jacket

Goniocidaris tubaria

Stumpy pencil urchin

Neosebastes pandus

Big head gunard perch

Octopus spp.

Unidentified octopus

Anoplocapros lenticularis

Humpback boxfish

Nectria saoria

Saori's seastar

Pempheris ornata

Orangelined Bullseye

Phasianotrochus eximius

Snail

Parapriacanthus

Elongate Bullseye

Austrofromia polypora

Many-spotted sea star

Acanthaluteres briwnii

Spinytail Leatherjacket

Smilasterias irreqularis

Seastar

Nemadactylus valenciennesi |Blue Morwong Bulla quoyii Bubble shell
Latropiscis purpurissatus Sergeant Baker Meridiastra calear Carpet seastar
Siphonognathus caninis Sharpnose weed whiting  |Bellastraea Aurea Shell

Lepidotrigla papilio

Spiny Gurnard

Upeneichthys viamingii

Blue spotted goatfish
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Appendix B: Plotting Code

The following code was used to create the plot of equation 1 i.e. critical suspension velocity vs
grain diameter.

# Clean up environment.
clear all

close all

clc

# Define some const parameters.

h= # Water depth (m).

g= # Acceleration due to gravity (m/s/s).

rho_w = # Water density (kg/m”3).

rho_s = # Sediment (sand) density (kg/m”3).

v = 1.3*(10"-6) # Water kinematic viscosity coefficient (10degC) (m*2/s).
d= : : ; # Range of diameter values (m).

# Relative density
s =rho_s/rho_w

# Dimensionless sediment
d_star = d.*(((s-1).(g/(v."2))).*(1/3));

# Critical dimensionless shear stress
theta_cr = .3./(1+d_star)+.1.*(1-exp(-.05.*d_star));

# Critical suspension velocity (m/s)
v_cr= x ((12.*h)./(6*d)).*((theta_cr.*(s-1).*g.*d).».5);

# Create plot.

plot(d,v_cr)

title("Critical Suspension Velocity vs Grain Diameter")
xlabel("Median Grain Diameter, D_{50} (m)")
ylabel("Critical Suspension Velocity, U_{cr,susp} (m/s)")
grid minor on
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Appendix C: Bed Velocity Analysis

The following analysis provides a comparison of seabed velocities as a result of shipping
propwash for 3 sets of vessel characteristics. The first set of characteristics is that of the vessel
used in the BMT (2019) modelling and the second and third set of characteristics are from
typical shipping vessels that still satisfy the dimensional limits of the proposed wharf. Seabed
velocities will be estimated for prop rotational frequencies equivalent to cruise speed, further,
thrust coefficients will align with the scenario that the vessel is at rest, and is subjected to a
sudden burst of thrust. Regardless, the comparison will reflect differences in magnitudes of
these bed velocities between analysed vessels.

Nominal continuous rating is at 75% SMCR (MAN 2018) i.e. the design speed of the vessel,
therefore operating engine power may be expressed as,

Pengine - ’75PSMCR (1)

Thrust power can be expressed as a function of engine power assuming reduction by a total
propulsive efficiency,

PT - T]P engine (2)
Substituting (1) into (2), an expression for net vessel power in terms of SMCR power results,
P,=TMPgycr )
Vessel thrust can be expressed as a function of thrust power and vessel velocity,
P
T=% 4

Substituting (3) into (4), gives a function of SMCR power for thrust,

T = '75n1:/SMCR (5)
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Thrust coefficient is expressed as follows (MIT 2006),

ky = —L (6)

pn2D*
Substituting (5) into (6),

__5nP
ky = Dl (7)

Advance ratio is given by (MIT 2006),

J=5

Using the plot of typical torque and thrust coefficients in Figure 1, an approximate linear function

for thrust coefficient can be derived,

K, = 03647 +04 (9)

1 [
1.0 0.10
0.8 - 0.08
I 0.6 10.06 K
Mo 0.4 0.04
0.2 1 0.02
0.0 0.00

Figure 1: Typical thrust and torque coefficients (MIT 2004).

Substituting (7) and (8) into (9),

INPgyer
p;—D ——0.3645 +04 (10)
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Equation (10) can be solved for n, the propeller frequency. The vessel modelled in the BMT
hydrodynamic simulations has a SMCR power of P g,z = 8990 kW and prop diameter of

D = 6.5m (2019). The total propulsive efficiency can be estimated at n = 0.77 (Valentine 2012)

and design velocity is assumed to be approximate to other vessels of similar size,
V =23 knots = 11.8 m/s (MAN 2013). Substituting in values and solving,

0.75(0.77)(8990x10%) _ 118
(1000)(11.8)(6.5)*n? 0.364¢5, +0.4

= n=197Hz=118.2 rpm
Efflux velocity is expressed as follows (Fuehrer and Rémisch 1977, cited in Hamill et al. 2015),
Vo=159DA\k, (11)

Resultant maximal bed velocity from propwash can be estimated as (Fuehrer and Rémisch
1987, cited in Stoschek et al. 2014),

hy
Vb,max - VOE([TP) : (12)

Substituting (11) into (12) gives an equation from which we can use to calculate potential bed

velocities at a given depth,
— h -1
V pmar = 1.590Dk, E(2)" (13)

For maximum thrust coefficient, it is assumed the vessel is powered suddenly from rest to
cruise, therefore, advance coefficientis J =0, and from figure 1, thrust coefficient is kt = 4.

It's also assumed the vessel rudder is in central position, which results in £ = 0.71 (Stoschek et

al. 2014). As an arbitrary depth, let’s use 15m; the same depth at the ecologically significant site
16 on the approach/departure trajectory. Using draft from the modelled vessel, vertical distance

from prop axis to seabed may be calculated,
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(C
_ prop diameter _ 6.5 _
h, = depth — draft + ———— =15-11.6 + % = 6.65m
Substituting discussed values into (13), the maximum bed velocity results,

V pmax = 1.59(1.97)(6.5VA (71)(&L) ' = 8.94 ms

For comparative purposes, maximum bed velocity will now be calculated for a vessel
possessing a higher SMCR, but still satisfying the dimensional limits of the wharf, as described
in table 1. Propeller diameter is not provided, but can be estimated from vessel draught using an
upper limit of diameter to draft ratio of 0.75 (MAN Energy Solutions, 2018). Considering the
preference towards a higher efficiency and lower fuel consumption, a larger propeller diameter
is generally chosen (MAN Energy Solutions, 2018). Therefore, it is reasonable to use the upper
limit of the diameter to draft ratio for calculation of a diameter,

D =0.75T ;= 0.75(11.3) = 8.48 m

Using equation (10) and solving, we can now find propeller frequency for the new vessel. All
parameters besides SMCR power, propeller diameter and speed are consistent,

T5(77)(31300x10°) (12.09)
(1000)(12.09)r*(8.48)* 0.364 n(8.48)

= n=1.72 Hz=103.2 rpm

Calculating vertical distance from prop axis to seabed,

+0.4

h, = depth —draft + Z2EICT — 15113+ 88 =794

Using equation (13) to calculate maximum bed velocity,
V pmae = 1.59(1.72)(8.48)V.A (7T1)(22) ™" = 11.12 m/s

Interestingly, this value is higher than the calculated bed velocity for the vessel modelled in the
BMT hydrodynamic analysis, indicating either that simulations will have underestimated
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sediment mobilization, or statements suggesting the wharf can be used for vessel up to 11.75 m
is misleading.

Table 1: Characteristics of a typical panamax vessel from MAN Diesel & Turbo (2013).

Container ship class Panamax Length between pp (m) 232
Ship size (TEU) 3500 Breadth (m) 32.2
Scantling draught (m) 12.7 Sea margin (%) 15
Deadweight (scantling) 46700 Engine margin (%) 10
(dwt)
Design draught (m) 11.3 Average design ship speed 235
(kts)
Deadweight (dwt) 38100 SMCR Power (kW) 31,300
Length overall (m) 246 Engine Options 6K90ME9/ME-C9
7K90MC-C6/ME-C6
7K80OME-C9
9K80MC-C6/ME-C6

It could be argued that the chosen prop diameter is too large, as such, maximum bed velocities
have been calculated for varying prop diameters, and still, right down to 6m (below the prop
diameter of the BMT modelled vessel) we still see higher maximum bed velocities.

Table 2: Resultant maximum bed velocity for varying prop diameters.

Prop Diameter (m) n (Hz) Maximum Bed Velocity (m/s)
8.48 1.72 11.12
8 1.87 11.10
7.5 2.05 11.05
7 2.26 10.98
6.5 2.53 10.98
6 2.85 10.93

A third and final analysis will be performed on a smaller panamax vessel still with SMCR power
higher than that of the BMT modelled vessel. Characteristics of this vessel are described in
Table 3.
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Again using the prop diameter to draft ratio from MAN Energy Solutions (2018), we can find the
upper limit prop diameter for this vessel,

D =0.75T ;= 0.75(10.7) = 8.03 m

Using equation (10) and solving, we can now find propeller frequency for the new vessel. All
parameters besides SMCR power, propeller diameter and vessel velocity are consistent,

75(.77)(25000x10%)
(1000)(11.58)1%(8.03)*

= n=1.74 Hz = 104.4 rpm

(11.58)
0.3645553 +0.4

Calculating vertical distance from prop axis to seabed,
h, = depth — draft + IM =15-10.7+ % =8.32m
Using equation (13) to calculate maximum bed velocity,
V pmax = 1.59(1.74)(8.03)V.4 (.71)(£32) ™" = 9.63 m/s

Again, the calculated value of maximum seabed velocity is higher than that of the vessel used in
modelling.

Table 3: Characteristics of a typical panamax vessel with 2800 TEU from MAN Diesel & Turbo

(2013).

Container ship class Panamax | Length between pp 196
(m)

Ship size (TEU) 2800 Breadth (m) 32.2

Scantling draught (m) 12.0 Sea margin (%) 15

Deadweight (scantling) 38,500 Engine margin (%) 10

(dwt)

Design draught (m) 10.7 Average design ship 22.5
speed (kts)
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Deadweight (design) (dwt)

30,800

SMCR Power (kW)

25,000

Length overall (m)

211

Engine Options

6K80ME-C9
7K80MC-C6/ME-C6
8L70MC-C8/ME-C8
8S70MC-C8/ME-C8
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Purpose

This document has been prepared in response to the Kangaroo Island Plantation and Timber
(KIPT) Addendum to the Smith Bay Wharf draft Environmental Impact Statement (EIS), dated
October (2019).

This document seeks to remedy inaccurate and/or misleading statements presented in the
Addendum through a scientific and evidence-based assessment of the impact of the proposed
development, based both on first-hand observations and the best-available science.

This document was prepared by the Australian Ocean Lab (AusOcean). AusOcean is a South
Australian-based non-profit organisation, registered on the Commonwealth’'s Register of
Environmental Organisations (REO) and with the Australian Charities and Not-for-profits
Commission (ACNC). AusOcean receives no public funding. AusOcean’s ABN is 34617043722.
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1.0 Introduction

Kangaroo Island Plantation Timber (KIPT) released the Addendum to the Smith Bay Wharf Draft
Environmental impact statement (EIS) in October 2019. In response, AusOcean returned to
Smith Bay in November 2019 to conduct further marine ecological surveys'. In previous
assessments undertaken in December of 2018 and February of 2019 sites were selected to
encompass both the eastern and western sides of the bay and deeper waters located more
centrally (see Larkin, 2019). In doing so, a variety of locations were surveyed to assess the
heterogeneity of habitats and species throughout the bay.

Sites surveyed in November were strategically selected to assess the potential implications of
the revised design features put forward by KIPT on the marine ecology of Smith Bay (Table 1).
Notably, the construction of a suspended deck jetty, connecting to a floating wharf
approximately 650m offshore. Locations at the berthing area, approach, exit and jetty were
subject to additional surveys to assess the potential consequences on marine communities by
construction, as well as direct and indirect impacts from vessel movements. Of particular
interest was a site identified by SEA Pty Ltd as an area of topographical interest located in the
vessel approach trajectory identified in the Addendum as site S31 (Appendix C2). This site
however, was only surveyed using camera drops, therefore it was included in our surveys to

assess its ecological importance.

Smith Bay and indeed, the entire north cost of Kangaroo Island forms part of the wider Great
Southern Reef (GSR) spanning the entire southern coastline of the Australian continent. Many
of the species found within Smith Bay and the wider GSR utilise temperate reef habitat and
adjoining inter-reef habitats such as seagrass meadows and sponge ‘gardens’. These
intermediary habitats facilitate connectivity among reefs and act as important nursery grounds
for many species. Unfortunately, local stressors such as intense coastal developments are
having profound effects on the health and resilience of habitats throughout the GSR.

Smith Bay’s marine environment exhibits high species richness and endemism supporting an
abundance of emblematic and threatened species with high conservation value. Six protected

! For detailed surveying methodologies see Smith Bay Marine Ecology Report prepared by AusOcean
https://www.ausocean.org/s/doc/2019 AusOcean_Smith_Bay Marine Ecology Report.pdf.
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species from the Syngnathidae family have been noted in Smith Bay. Including both the Weedy
sea dragons (Phyllopteryx taeniolatus) and Leafy sea dragons (Phycodurus eques) which were
noted at a site located within the vessel approach. These species are susceptible to major
sediment disturbance from propeller wash and the consequent increase in turbidity.
Furthermore, two species of temperate coral namely, Coscinaraea mcneilli and Plesiastrea
versipora were sited in numerous locations throughout the bay. These corals are rare in South
Australian waters, with their relatively widespread presence on the island likely due to the
undeveloped coastline which provides a refuge from threats such as water pollution.

This document describes how the proposed development would undeniably damage the marine
environment of Smith Bay. Numerous evidence-based studies that demonstrate why species
may lack the ability to simply ‘move away’ from a perceived threat, such as noise and/or
turbidity, have been provided and analysed throughout the document. Hence, potential damage
to marine fauna is likely, particularly for benthic invertebrates that are unable to move and
species more susceptible to environmental perturbations, such as those from the Syngnathidae
family. Anthropogenic noise generated during construction and ongoing port use is not only a
threat to individuals but may have implications on the health and service functions of the entire
ecosystem. We suggest that any potential damaging impacts to Smith Bay’s ecosystem both
ecologically and biologically should be assessed in its entirety and be encompassing of all
resident species.

Furthermore, we raise numerous new concerns in relation to the water quality impacts
assessment, in particular, the sediment sampling and operational propwash modelling of the
revised design. Firstly, baseless assumptions that old sampling data would be sufficient to
describe the new location, secondly, an overestimated median grain diameter to describe
sediment over the entire location, thirdly, invalid justification for use of a large median grain
diameter, and finally selected vessel characteristics used in modelling that are not conservative.

All of this considered, we retain our earlier recommendation that Smith Bay is an inappropriate
place for the KIPT, or any, port.
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2.0 Marine Ecology

Smith Bay and indeed, the entire north coast of Kangaroo Island forms part of the wider Great
Southern Reef (GSR) spanning the entire southern coastline of the Australian continent
(Bennett et al. 2015). The GSR is one of the most pristine and unique temperate reefs in the
world and has been recognised as Mission Blue’s newest Hope Spot in recognition of the reef's
exquisite, raw beauty and immensely rich biodiversity (Mission Blue, 2019). Many of the species
found on the GSR utilise temperate reef habitat and adjoining inter-reef habitats such as
seagrass meadows and sponge ‘gardens’ (Bennett et al. 2015). These intermediary habitats
facilitate connectivity among reefs (Vanderklift & Wernberg 2008) and act as important nursery
grounds for many species (Jenkins & Wheatley 1998). Unfortunately, local stressors are having
profound effects on the health and resilience of the GSR. For example, kelp forests have
undergone widespread decline and loss adjacent to intense coastal developments as a result of
localised pollution (Bennett et al. 2015). These losses are likely to continue over the next
century with local declines accumulating to eventually coalesce as regional impacts (Bennett et
al. 2015). The high diversity and endemism of the GSR make it globally unique.

According to the State of the Environment Report (EPA 2018) the South Australian marine
environment is subject to a diverse range of anthropogenic influences. Human pressures,
include, but are not limited to, coastal pollution, habitat modification, disturbance of native
species and incursions of pests and diseases. These impacts coupled with the effects of climate
change are exacerbating the pressures imposed on these fragile systems. Current population
trends for coastal and marine native fauna are worsening with declines in parts of the state with

the highest population and development (EPA 2018).

Smith Bay’s marine environment exhibits high species richness and endemism supporting an
abundance of emblematic and threatened species with high conservation value. This is due in
part to the heterogeneous ecology that provides complex habitat for a myriad of species
including fishes, sponges, bryozoans, echinoderms and molluscs. Over the course of our
surveys, 60 species of fish and 35 species of invertebrates were noted within surveys,
comprising 1778 individuals (1460 fish and 318 invertebrates) an additional 11 species of fish
and 9 species of invertebrates were sited outside surveyed transects (see Appendix A for entire
species inventory). Of these, five species noted by AusOcean and one by SEA Pty Ltd. are
protected under the Australian Commonwealth Environmental Protection and Biodiversity
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Conservation (EPBC) Act (1999). In addition, several species of conservation concern were
noted as described by the Conservation Council, Reef Watch Feral or Imperil program (Reef
watch 2019).

Due to the recent changes in wharf design, habitats of particular interest are those that will be
either directly or indirectly impacted by jetty construction and ongoing wharf use located now
650m offshore. Therefore, sites surveyed in November 2019 were selected to reflect the
amendments made to project design (Table 1). Of particular interest is the presence of reef
habitat located in the vessel approach that is home to several species of protected
Syngnathidae including Weedy sea dragons (Phyllopteryx taeniolatus) and Leafy sea dragons
(Phycodurus eques). This site was identified by SEA Pty Ltd as an area of ‘topographical
interest’, however, was assessed using camera drops, as opposed to scuba surveys. We
therefore included it in our surveys to assess its ecological importance. These unique pockets of
varied reef topography provide necessary habitat and shelter for a myriad of fish and
invertebrate species, including those that are protected (Figure 1). These species will be
affected both during wharf construction and ongoing wharf use as a result of shipping
movements. The full extent of this reef is unknown however we can confirm its presence in

numerous locations (Figure 2).

Figure 1: Reef habitat located at site 4 (left) and site 16 (right).
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Table 1: Sites, coordinates and number of transects for November 2019 dives sites.

Site
no.

11

12

13

14

15

16

Site

Exit

Berthing Area
West (BAW)

Jetty

Berthing Area
East (BAE)

Approach

S31

Lat (deg)

-35.58423

-35.58525

-35.58653

-35.58529

-35.58385

-35.58478

Lng (deg)

137.424

137.42563

137.4261

137.42772

137.4294

137.43122

Figure 2: Map of survey locations.
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2.1 Protected Species

Six protected species from the Syngnathidae family have been noted in Smith Bay. Namely,
Wide bodied pipefish (Stigmatopora nigra), Spotted pipefish (Stigmatopora argus), Mother of
pearl pipefish (Vanacampus margaritifer), Ringed back pipefish (Stipecampus cristatus), Weedy
sea dragon (Phyllopteryx taeniolatus) and Leafy sea dragon (Phycodurus eques). These
species are protected under the Australian Commonwealth Environmental Protection and
Biodiversity Conservation (EPBC) Act (1999).

Smith Bay has the potential to be a Syngnathid hotspot for numerous reasons:

1. Six species have already been recorded which suggests that further taxa are likely to be
present.

2. Habitat within Smith Bay is highly heterogeneous providing a range of seagrass, reef
and sponge habitat which supports a diverse assemblage of fish species. Additionally,
Smith Bay is located in close proximity to other known hotspots such as Pelican Lagoon.

3. Further species await discovery and a location such as Smith Bay which has never been
trawled is a place where rare and potentially new species may have survived (D
Muirhead, personal communication, 18 December).

Protected species of Smith Bay will be exposed to a myriad of risks stemming from the
construction and ongoing use of the wharf, namely noise, turbidity and turbulence. These are
discussed in further detail throughout the report. It is important to note the impacts addressed
throughout this report are by no means exhaustive. There are a plethora of associated risks
likely to impact these vulnerable species and surrounding environs, both known and unknown.

Figure 3: Leafy sea dragon (Phyllopteryx taeniolatus) (left) and Weedy sea dragon
(Phyllopteryx taeniolatus) (right) noted at site 16.
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2.2 Temperate Coral

Throughout AusOcean’s surveys two species of colony forming corals, namely Coscinaraea
mcneilli, and Plesiastrea versipora were sighted at several locations throughout Smith Bay,
including site 16 of the most recent surveys by AusOcean (Figure 4). Numerous sightings
suggest there may be additional colonies yet to be discovered within the bay.

Baker et al. (2013) has described the temperate coral Plesiastrea versipora as a species of
conservation interest on northern Kangaroo Island. Although this species is not currently
considered threatened on a global scale, there may be localised threats for populations residing
in shallow water systems due to sedimentation of reefs, nutrient enrichment due to coastal
developments and physical damage caused by destructive fishing practices (Baker et al. 2013).
It has been suggested by Baker et al. (2013) that the undeveloped coastline of northern
Kangaroo Island (as opposed to eastern coast of Gulf St. Vincent for example) provides a
refuge for these species from threats such as water pollution. Hard corals such as P. versipora
are very slow growing in temperate waters with rates of less than 1cm per year (Burgess et al.
2009). For example, research by Burgess et al. (2004) has dated the base of a 24cm
P.versipora core in the Spencer Gulf to 151 years. Furthermore, an additional 6 colonies of coral
in the South Australian gulfs with age estimates ranging from 90-320 years were dated using
various methods of ageing (Burgess et al. 2004). Baker et al. (2013) suggest that large old
colonies of P. versipora are rare and it is considered likely that such colonies below 10m deep

have been removed in the gulfs region by trawling, which has occurred since the 1960’s.

e s

Q’ (R CTaRat C C
ral (Plesiastrea versipora) (left) noted at site 4 a

Figure 4: Green co nd McNeill's coral (Coscinaraea

mcneilli) (right) noted at site 16.
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3.0 Environmental Issues

This section raises direct concerns with the following statements contained within the
Addendum to the Smith Bay Wharf Draft EIS.

3.1 Noise

1. As noted in the Draft EIS, damage to the hearing of marine fauna would be considered
unlikely as the normal behavioural response to loud noise would be to move away.
Behavioural changes in response to noise are expected to be temporary and
ecologically inconsequential as Smith Bay is not known to provide important feeding or
breeding habitat.

2. The Draft EIS assessment concluded that without mitigation, the overall risk of adverse

noise effects on the relevant marine species is low.

According to the World Health Organisation (2011) human induced (anthropogenic) noise is
recognised as a global pollutant and is characterised as one of the most harmful forms.
Research surrounding the effects of noise pollution has primarily centered around marine
mammals. In recent times however, the implications on fish and invertebrates are being
increasingly recognised (Weilgart 2018). This is an important consideration because fishes and
invertebrates underpin the food web for marine mammals, reptiles, seabirds and humans
(Hawkins & Popper 2016). According to Slabberkoon et al. (2010) all fish studied to date are
able to hear sounds and that increasing numbers of invertebrates are able to detect sound
and/or vibration and respond to acoustic cues (Simpson et al. 2011). It has been suggested that
fish and invertebrates use sound in numerous ways, comparable to marine mammals and
terrestrial vertebrates (Hawkins & Popper 2017). This includes communication with conspecifics,
avoiding predators, seeking prey, locating appropriate habitats, and orientating with respect to
environmental features (Hawkins & popper 2017).

As outlined in the EIS (Appendix N p.34) fish with swim bladders (most teleost fish) are much
more susceptible to trauma, compared to those without (chondrichthyes). However, underwater
noise predictions and threshold distances were not included for either fish with swim bladders or
invertebrates. Underwater pile driving and its impact on fish and invertebrates are adequately
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discussed in an assessment made by McAuley & Kent (2008) in response to a proposed wharf
development. It therefore remains unclear as to why these assessments have not been included
in either the EIS or Addendum. Although there are discussions surrounding the usefulness of
behavioural audiograms in only a select number of fish species, these effects and risks should
be adequately addressed. Even though many of the fishes and invertebrates present in a
system may not be afforded special conservation designation as a species, they may be
especially important components of local ecosystems (Hawkins & popper 2017). Any potentially
damaging impacts to Smith Bay’s ecosystem both ecologically and biologically should be
assessed in its entirety and be encompassing of all residing species. Of particular importance
are individuals that may be especially vulnerable to noise exposure and those that play an
important ecological role within local biological communities (Hawkins & Popper 2017).

Noise is known to have wide ranging, adverse effects on an individuals behaviour, anatomy,
physiology and development (Weilgart 2018). An organism's response to sound is dependent on
a variety of factors such as tolerance, distance, degree of exposure and the nature of the source
(Hawkins & Popper 2017). Figure 5 details a number of possible responses to sound.
Furthermore, a detailed outline of the potential effects of anthropogenic noise is outlined in
Table 2, as derived from Hawkins & Popper (2017).

Sound
level no
longer
results in
any
response

rheetical & Physiologios] EMect

Relative Distance from Source Location Crbos i Fopuere, 1L

Figure 5: Potential effects of sound at different distances from a source (Hawkins & Popper 2017).
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Table 2: Potential effects of anthropogenic sound on animals. From Hawkins & Popper (2017).

Physiological Effects

Death Either immediate mortality or tissue and/or physiological damage
that is sufficiently severe that death occurs some time later due to
decreased fithess. Mortality has a direct effect upon animal
populations, especially if it affects individuals close to maturity.

Physical and/or | Tissue and other physical damage or physiological effects, that are

recoverable but which may place animals at lower levels of fitness,
may render them more open to predation, impaired feeding and
growth, or lack of breeding success, until recovery takes place.

Impaired Hearing

Short - or long-term changes in hearing sensitivity (temporary
threshold shift - TTS or permanent threshold shift - PTS) may, or
may not, reduce fithess and survival. Impairment of hearing may
affect the ability of animals to capture prey and avoid predators, and
also cause deterioration in communication between individuals;
affecting growth, survival, and reproductive success.

Masking

The presence of man-made sounds may make it difficult to detect
biologically significant sounds against the noise background.
Masking of sounds made by prey organisms may result in reduced
feeding with effects on growth. Masking of sounds from predators
may result in reduced survival. Masking of spawning signals may
reduce spawning success and affect recruitment. Masking of sounds
used for orientation and navigation may affect the ability of fish to
find preferred habitats including spawning areas, affecting
recruitment, growth, survival and reproduction.

Behavioural
Responses

Changes in behaviour may take place in a large proportion of the
animals exposed to the sound, as such responses may occur at
relatively low sound levels. Some of these behavioural responses
may have adverse effects. Displacement from preferred habitats
may affect feeding, growth, predation, survival and reproductive
success. Changes in movement patterns may affect energy
budgets, diverting energy away from egg production and other vital
functions. Migrations to spawning or feeding grounds may be
delayed or prevented, with detrimental effects upon growth, survival
and reproductive success. Prevention of recruitment and settlement
in preferred habitats may affect colonization and population size in
any area exposed to high levels of noise.
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Kunc et al. (2016) showed that noise impacts on behaviour at the individual level such as
compromised communication, feeding, orientation, parental care, prey detection and increased
aggression can have implications at the community level through less group cohesion,
avoidance of important habitat, fewer offspring and higher death rates (Figure 6). Similarly,
noise impacts on physiology can cause poor growth rates, low reproductive rates and
decreased immunity (Weilgart 2018). While some individuals may recover from physiological or
behavioral impacts, other serious injuries such as changes to DNA or genetic material or injury
to vital organs are irreversible (Kight & Swaddle 2011). These collective impacts, reversible or
not, can have broad ramifications on ecosystem functioning, potentially altering the population
biology (the health and resilience of various populations) and ecology (the interaction and
coexistence of multiple species) (Kunc et al. 2016). Williams et al. (2015) suggest that non
injurious effects can still accumulate to have population level impacts mediated by a range of
factors including physiological. This is supported by Peng et al. (2015) who conclude that noise
pollution is not only a threat to individuals, but may also have implications on the health and
service functions of entire ecosystems.

affects

Figure 6: The effects of anthropogenic noise on individuals’ anatomy, physiology and/or behaviour,

resulting in effects at the ecological level (Kunc et al. 2017).
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Often, the effects of noise have been oversimplified by suggesting that species are either
sensitive and will abandon an area or are not and will remain (Francis & Barber 2013).
Researchers advise that it should not be automatically assumed fish will leave a noisy area and
thus avoid harmful exposures for several reasons (Aguilar de Soto 2016). It is not uncommon to
observe a typical “fright” response or to freeze in place (Popper 2003), or individuals may not be
able to escape because they are disoriented from the noise effects on their sensory systems
(Aguilar de Soto 2016). Furthermore, some species are territorial and others have small home
range sizes and cannot move quickly enough. For example, species from the Syngnathidae
family (pipefish, seadragons and seahorses) have life history traits that make them particularly
susceptible to decline (Foster & Vincent 2004; Martin-Smith & Vincent 2006). Studies show that
most individuals in common with leafy seadragons, have limited home range sizes of <1 ha
(Sanchez-Camara & Booth 2004). This may make it difficult to move away from a perceived
threat, particularly if they are residing in areas of fragmented habitat. Furthermore, damage to
hearing structures can worsen over time, even after the noise has ceased, sometimes becoming
most pronounced after 96 hours post-noise exposure with temporary hearing loss lasting
months (Weilgart 2018).

Human activities that involve direct contact with the sea bed such as pile driving, which
produces radiating particle motion waves, can impact bottom dwelling animals (Roberts et al.
2015). Studies have shown ecological services such as water filtration, mixing sediment layers
and bioirrigation (fundamental nutrient cycling processes on the seabed) can be negatively
affected. Researchers utilised a semi-open field experiment to examine the effect of impact pile
driving on clearance rates in mussels. Clearance rate, the rate at which filter feeders sift out
suspended particles from the water, is a reliable indicator of feeding activity in mussels (Weilgart
2018). Hence, observed increased feeding rates may be a sign of mussels coping with stress
and the higher metabolic demand this requires (Spiga et al. 2016). In addition Roberts et al.
(2015) found clear behavioural changes in mussels, mainly valve closure. The results indicate
that vibration through activities such as pile driving is likely to impact the overall fithess of
individuals and mussel beds due to disruptions in valve periodicity which can have ecosystem
and commercial implications.

In addition to sounds of relatively short exposure, such as those produced during pile driving,
more moderate noises that occur over longer durations such as those produced by vessels
have the potential to impact much larger areas and therefore have wider implications on
inhabiting marine fauna (Slabberkoon et al. 2010). Studies that investigated boat noise and its

AusOcean Report No. 2019.3 16



I

effect on local fish species found that by raising ambient noise by 40dB, detection distance of
other fish sounds can be reduced by 100-fold depending on the species (Codarin et al. 2009).
Other effects include antipredator behaviour (La manna et al. 2016; Simpson et al. 2016;
McCormick et al. 2018; Wale et al. 2013), foraging and feeding (Magnhagen et al. 2017;
Bracciali et al. 2012; McLaughlin & Kunc 2015; Payne et al. 2014), attention (Purser & Radford
2011; Chan et al. 2010; Voellmy et al. 2014), schooling behaviour (Sara et al. 2007;
Mueller-Blenkle et al. 2010) and perhaps the most serious impact, survival and reproduction,
which can have consequences at the population level (Nedelec et al. 2017; de Jong et al. 2018;
Krahforst 2017). Wale et al. (2016) demonstrated the effects ship noise playbacks can have on
mussels. Results showed significantly higher breaks in the DNA in cells of noise exposed
mussels. Algal clearance rates were also lower and oxygen-consumption rates higher,
indicating stress. These impacts can cause reduced growth, immune response and
reproduction. Lower algal clearance rates imply that important ecological services such as water
filtration could not be performed (Wales et al. 2016). Further research by André et al. (2011)
found that experimental exposure to low sound frequencies of two species of squid, one species
of cuttlefish, and one species of octopus resulted in massive acoustic trauma.

To oversimplify the ramifications of noise pollution and suggest that species have the ability to
simply ‘move away’ is inadequate. We provide numerous evidenced-based studies that
demonstrate why species may lack this ability. For this reason, potential damage to marine
fauna is likely, particularly to benthic invertebrates that are unable to move. Moreover,
proposing that noise-based behavioural changes are expected to be temporary and ecologically
inconsequential contradicts relevant research. Numerous studies clearly outline the potential
behavioural changes and significant implications at the population level.

3.2 Turbidity

Turbidity is the relative measure of clarity caused by suspended particles in the water column. It
is known to affect key evolutionary processes related to visual stimuli and olfactory cues in
many species of fish (Higham et al. 2015). Site 16, an ecologically diverse location containing
species of high conservation significance, lies directly beneath the proposed trajectory of ships
approaching the wharf. At a depth of 15m, the site is susceptible to major sediment disturbance
from propeller wash (see section 3.5) and a consequent increase in turbidity.
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5 species of Syngnathids, all of which are protected (EPBC Act 1999), have been sighted within
Smith Bay. They are a family of highly visually oriented fish and as such their sexual selection is
largely determined by visual cues (Rosenqvist and Berglund 2011). Adaptive mate choice
requires these cues to be communicated clearly by both receiver and sender. Those organisms
that rely solely on visual stimuli for mate choice can face decreased levels of fithess for both
sexes, as a consequence of impaired signal transmission (Sundin et al. 2010). This in turn, can
negatively affect population viability. Sundin et al. (2010) noted the effects of turbidity in a sex
role-reversed broad-nosed pipefish, Syngnathus typhle, where male mate choice was indeed
altered by turbid water. As with most species of fish, colours and markings are factors in mate
choice, as is body size, an important trait in sexual selection which directly relates to fitness
(Sundin et al. 2010). S. typhle males always chose larger females in clear water, however
turbidity hindered their vision resulting in decreased time assessing potential mates and no
preference in relation to quality/size of the females. Furthermore the pipefish did not appear to
use olfactory cues for mate choice, making visual incentive the sole motivator for sexual
selection. Similar results in other species of fish have been found (Moyaho et al. 2004; Heubel
and Schlupp 2006; Engstrom-Ost and Candolin 2007).

The feeding behaviour of fish is another key process susceptible to change in turbid water
(Kellog and Leipzig-Scott 2017). For many species of teleost fish, there is a strong correlation
between visual predation and illuminance of the immediate underwater environment (Felicio et
al. 2006). The majority of syngnathids are diurnal feeders, with only two species of seahorse
and one species of pipefish recorded as feeding nocturnally (Manning et al. 2019). Such a direct
relationship between feeding and light availability suggests a drastic change in turbidity will
result in drastically disturbed feeding regimes. While it is true some fish are able to use both
visual and olfactory cues in their foraging efforts, this is not the case for the syngnathids, which
are highly adapted visual hunters (Manning et al. 2019). Their specialised eyes are evolved to
seek out live, mobile prey, rich in carotenoids (Collin and Collin 1999). Coupling the impacts of
disturbed feeding regimes with reduced visibility for predation could have detrimental effects on

survival and reproduction.

Two species of temperate coral identified in Smith Bay (see section 2.2) have the potential to be
negatively affected by turbid water and resuspension of benthic sediment. Turbidity and
suspended sediment concentrations (SCC) are known to limit ambient light availability, thereby
hindering photosynthesis of the coral’'s endosymbiotic algae (Pollock et al. 2014; Macdonald

2015). Being heterotrophic feeders, excess sedimentation can clog feeding apparatus, inhibiting
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feeding efficiency and further contributing to a decrease in overall energy intake (Bessel-Browne
et al. 2017). Furthermore there is evidence that suggests sediment and turbidity are directly
related to disease prevalence in corals. Pathogens such as silt-associated bacteria can be
carried by disturbed sediment onto nearby corals, contributing to necrosis and other health
issues (Pollock et al. 2014). Temperate coral colonies are rare and of ecological interest. Those
located within the vicinity of wharf construction and underlying vessel movements will be
particularly susceptible to damage or destruction.

3.3 Turbulence

Panamax vessels with a draft of up to 11.75m can cause significant turbulence in the water
column. Those organisms and surrounding habitat which are not immediately destroyed via
contact with vessels and propellers, have the potential to become severely displaced or
experience alterations in feeding and behavioural mechanisms (Higham et al. 2015)

Syngnathids are particularly susceptible to turbulence issues. Compared to most species of
teleost fish, syngnathids are weak swimmers. They move delicately and stealthily through rapid
oscillations of the pectoral and dorsal fins, rather than thrusting through water using muscular
caudal fins (Consi et al. 2001; Ashley-Ross 2002; Neutens et al. 2017). It is a likely scenario
that any syngnathid caught in turbulence from propeller wash will be destroyed due to their
inabilityto swim away. Those syngnathids that are able to escape physically unscathed, still face
danger from disorientation due to their limited home ranges (Sanchez-Camara and Booth 2004).
Furthermore, bony fish have sensitive swim bladders that, when under stress, are susceptible to
damage. Improperly functioning swim bladders fail to adequately maintain buoyancy, resulting in
the eventual death of the fish.

Turbidity as a consequence of turbulence is well documented, however the effects of turbulence
on the fitness of organisms through altered zooplanktonic interactions at the trophic level is less
known (lversen et al. 2009). Boat generated turbulence has a myriad of effects on copepods
(Bickel et al. 2011), small crustaceans of extreme importance in many aspects of marine
ecology, such as the food web. They are one of the key primary food sources for many species
of fish, including seadragons and pipefish (Collin and Collin 1999). Bickel et al. (2011) describe
changes in behaviour, physiology and most notably, the high mortality rates of copepods
attributed to boat generated turbulence. Disruptions at any trophic level can lead to drastic
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alterations in the food chain, many of which are catastrophic or have largely unknown effects.
As noted by KIPT in the addendum, up to 10 vessels per day may enter Smith Bay during
construction, with the possibility of creating frequently turbulent conditions. The potential for
negative impacts, either direct or indirect, affecting organisms and the ecosystem as a whole
raises cause for concern.

3.5 Sediment Mobilisation and Seafloor Scour

From the Addendum to the Smith Bay Wharf Draft EIS, a comment is made based upon BMT’s
water quality impacts assessment of the revised design: “The results also confirm that ship
movements would result in only very minor effects on water quality in Smith Bay that would be
confined to the immediate vicinity of the pontoon.” (Environmental Projects 2018, pg 15); it could
be argued however that BMT’s updated water quality assessment does not adequately adjust
for the new design. BMT states that the “operational propwash modelling assessment
undertaken for the Draft EIS (BMT 2018a) was updated for the revised Kl Seaport design” (BMT
2019, pg4), however, there is no indication that new sediment samples have been collected to
parameterize the updated location. It can only be assumed that the revised model has re-used
sediment characteristics found from the original sampling sites.

Figure 7 outlines the sediment sampling locations relative to the old and new designs. It is clear
that the original sampling sites do not extend adequately northward to describe the revised
berthing and approach/departure locations. The assumption that sediment characteristics are
consistent across the old and new areas is unfounded; suggested by Figure 8, showing median
sediment diameters to be heterogeneous across sampling sites. Assuming this heterogeneity
continues northward, it is possible that there are locations of particular susceptibility to
suspension and mobilisation that have not been accounted for in modelling; one such location
being Site 16, a site of ecological significance (see section 2.1).
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Figure 7: Comparison of old and new wharf design from
(Environmental Projects 2019) with an overlay of approximate dredge
area and sediment sample locations.

Not only do the original sampling sites fail to describe sediment characteristics of the new wharf
area, it is also questionable as to how well the original model accounts for the clear diversity in
sediment diameters as to be necessarily conservative within the analysis. While
parameterisation of shipping to be involved is cautious i.e. adopting characteristics of Panamax
Class (largest vessel to be used at the Wharf), full power over acceleration/deceleration and
large acceleration/deceleration segments, the choice of median grain size and justification is
unusual. BMT states that “A median grain size D, = 0.5mm was applied, corresponding to the
maximum value from the geotechnical assessment (COOE, 2017) which maximises the friction
coefficient.” (BMT 2019, pg83), but according to the analysis documents made available from
COOE (2018), the maximum grain size was not 0.5mm, as some diameters reported were up to
19mm. In any case, the justification provided is unusual. It's unclear why a maximum grain size
was chosen in the first place; susceptibility to resuspension and transport is negatively
correlated to grain size regardless of increased frictional coefficient, as demonstrated by
equation 1 from Van Rijn (2013) giving critical suspension velocity.

Uersusp = 575108 ()| Ocrusp s~ DgDsg - (1)
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This equation provides critical suspension velocity (bed velocity at which particles become
suspended) as a function of grain diameter, assuming relative density and water depth are
constant. If this relationship is plotted, it is clear that the critical velocity decreases with a
decrease in grain diameter, as shown by figure 9. Put simply, the smaller sediment grain size,
the more readily it is suspended by bed velocities. It is therefore unexpected that a maximum
grain size was chosen as a median if the intention was to be conservative.

Site Median Site Median
Grain (mm) Grain (mm)
sB1 0.464 SB10 0823
S5B2 0.14 SB11 ?
583 ? s812 0.146
SB4 ? 3 0.195
585 0.118 724 0,285
SB6 0.129 70 0.257
SB7 0.162 76 0.265
SB8 0.376 zzv 0.314
5B9 ? 279 0279

Figure 8: Sediment sampling locations with median particle size (mm) indicated (COOE 2017).

Median grain diameters for each site have been extracted from the ALS (2017-2018) analysis
results, summarised and overlaid on the site map in Figure 8. Information on sites however is
deficient, as the analysis results for 4 sites, namely, SB3, SB4, SB9 and SB11 have not been
included in the COOE (2019) report. No explanation for their absence has been provided.
Nonetheless, it is still obvious that median grain diameter varies significantly from site to site,
and for the most part is much smaller than 0.5mm, with the minimum median diameter in the
included data being .118mm (ALS 2017). A conservative analysis would have adopted the
smallest found median diameter, or used the median sediment diameter over all sites, and then
applied some factor of safety. Adopting a median grain diameter larger than the actual median
would result in an analysis that would undoubtedly underestimate sediment mobilisation and
transport.
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Figure 9: Plot of equation 1 (see Appendix B for plotting code).

A concern besides the aforementioned assumptions on sediment grain size is the chosen set of
vessel characteristics used for modelling; the main factor in determining resulting bed velocities
besides water depth. Table 3 summarises vessel characteristics from the BMT (2019)
hydrodynamic analysis, for which no origin or justification of these values is provided.
Interestingly, they do not align well with typical vessel characteristics provided by MAN Diesel &
Turbo (2013) visible in Table 3; SMCR power for vessels of similar size is considerably larger
than the adopted value. For the BMT analysis to be conservative, a vessel resulting in maximum
bed velocity while satisfying the imposed dimensional limits should have been chosen, but the
analysis performed (Appendix C) shows that this is not the case. Two typical panamax vessels
satisfying the dimensional constraints have been found to impose higher maximum bed
velocities than the vessel adopted by the BMT modelling. This indicates that the BMT modelling
has not been sufficiently conservative; there are clearly other vessels that could be used with
this wharf that will have a greater influence on sediment mobilisation. Proponents of the EIS
may argue that vessels with greater SMCR power than that of the selected will not be used at
the wharf, but the EIS clearly states that the wharf will accommodate “Panamax vessel of up to
60,000 deadweight tonnes (DWT) and a draft of up to 11.756 metres.” (Environmental Projects
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2019, pg51). Either the BMT analysis has not been sufficiently conservative, or statements
regarding vessel limits are misleading.

Table 3: Vessel characteristics and resulting max seabed velocity at
Depth 15m corresponding to Site 16 for vessels from BMT and
AusOcean analysis’ (vessel characteristics for AusOcean analysis
are typical for vessels in this class (MAN 2013)).

Vessel 1, BMT 2, AusOcean 3, AusOcean
Class Panamax Panamax Panamax
DWT (tonne) 63,000 38,100 30,800
Draft (m) 11.6 11.3 10.7
LOA (m) 200 246 211
Breadth (m) 323 322 322
SMCR Power (kW) 8,990 31,300 25,000
Cruise Speed (kts) 232 23.5 22.5
Prop Diameter (m) 6.5 8.48 8.03
Prop Speed (Hz) 2.05 1.75 1.74
Max Seabed 8.94 11.12 9.63
Velocity (m/s)

Not only does the BMT modelling appear flawed in itself, it also only addresses effects of
sediment suspension and transport on general water quality throughout Smith Bay, and in
particular the impact this may have on Yumbah'’s water intake, however, it does not address the
extent of direct damage operational propwash may have on sites located in the berthing area
and the approach/departure zones. Although substrate in the berthing area is rubbly, and less
prone to resuspension, sites such as site 16 were observed to possess fine sandy substrate. It
is said in the original BMT (2018, pg 83) modelling report: “The approach and departure
patterns of the vessel are operator influenced and subject to high variability.”. Based on
previous marine surveys, there is in all likelihood, sites of similar ecological significance to Site
16. Any such site will be subject to detrimental effects, both direct and indirect, as a
consequence of these highly variable vessel approach/exit trajectories. Calculated maximum
seabed velocity (stationary to thrust required for cruise) of the BMT modelled vessel is 22 times

2 Cruise velocity for vessel from BMT analysis has been estimated to that of similarly sized vessels.
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the critical suspension velocity of grains with .5mm size at 15m depth; the same depth of site
16. There is no doubt substrate, vegetation and organisms would be ripped apart with velocities
of this magnitude. There is clear evidence that turbulence and turbidity have detrimental effects
on organisms, as explored by Sections 3.3 and 3.2 respectively.

To summarise, the revised BMT hydrodynamic analysis is problematic on multiple fronts:

e The assumption that the original sampling sites are sufficient to model the revised area
is unfounded, as indicated by the sheer heterogeneity in substrate observed.

e The selected median grain diameter for modelling is far larger than the medians of the
investigated sites and is therefore not conservative.

e The justification of use of large grain diameter for maximisation of friction coefficient is
invalid as susceptibility to suspension is negatively correlated to grain size.

e Finally, the selected vessel characteristics do not result in maximum theoretical seabed
velocity, as other vessels under the dimensional limits of the wharf were found to result
in higher seabed velocities, with concomitant damage much higher.
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Appendices

Appendix A: Species Inventory

S

*Total and FOO includes North Central and North where no formal survey transects were

undertaken.
Feb 2018/Jan 2019 survey sites November 2019 survey sites Transect
Species Commen name 1 2 3 4 5 6 7 8 9 10 1] 12 | 13| 14|15 | 16 Total FOO | Total* | FOO*
Atule mate Yellowtail scad 30 166 166 1 196 2
Pseudocaranx dentex Silver trevally 156 156 1 156 1
Enoplosus armatus Old wife 3 144 144 1] 147 2
Austrolabrus maculatus Blackspotted wrasse 10 11 3| 15| 80 2 [ 15 13 317 7 135 9
Trachinops noarlungoe Yellow-headed hula fish 4| 30| 100 60| 2 96| 4 196 5
Notolabrus tetricus Bluethroat wrasse 5 4 25 4 26| 2 2 5 73 8 73 8
Girella zebra Zebra fish 2| 60 2 62 2 64 3
Parequula melbournensis Silverbelly 50 ] 51 2| 51 2
Pictilabrus laticiavius Senator wrasse 1 4 3 1 4 5 3 5 26, 8 26 8
Notolabrus parilus Brownspotted wrasse 3 1. 5 T 13 23 5 23 5
Omegophora armilla Ringed toadfish 1 1) 1 1 3 4 2 1 3 17| 9 17 9
Cheilodactylus nigripes Magpie perch 1 3 3 il 1 9 15 5 18 6
Parapercis haackei Wavy grubfish 5 1] 21 1 a3 3 18 4
Siphonognathus beddomei Pencil weed whiting 4 1. 5 2 24 1 ] 12| 6 16 7
Dotalabrus aurantiacus Castlenau wrasse 3 1 3 2| 3 1 11 5 13 6
Dactylophora nigricans Dusky morwong 2 1 2 1 5 1 2 11 5 14 7
Heteroscarus acroplilus Rainbow cale 5 3 8 2 g 2
Parma victorige Scalyfin 2 3 3 8 3 8 3
Scorpis aequipinnis Seasweep 4 2] 2] 8 3 8 3
Upeneichthys viamingii Blue spotted goatfish 2 1 7 4| 4 1 8| 4 19 6
Haletta semifasciota Blue weed whiting 1] 1 6 8| 3 g 3
Tilodon sexfasciatus Moonlighter 3 1 1 5 3 5 3
Nesogobius greeni Twinbar goby 2| 2| 4 2| 4 2
Siphonognathus attenuatus Slender weed whiting 1) 2| 2| 4 2| 5 3
Kyphosus sydneyanus Silver drummer 1 2| 3 2| 3 2
Pempheris kiunzingeri Rough bullseye 3 1 3 1 4 2
Hypoplectrodes nigroruber Banded seaperch 2| 1 3 2| 3 2
Siphonognathus caninis Sharp-nosed weed whiting 2| 1 3 2| 3 2
Dinolestes lewini Longfin pike 100 3 3 1] 103 2
Phyllopteryx taeniolatus Weedy seadragon 6 3 3 1 9 2
Brochaluteres jocksonianus Southern pygmy leatherjacket 1 1 1 3 3 3 3
Acanthaluteres brownii Spiny tailed leatherjacket 2| 2| 1 2 1
Achoerodus gouldii Western blue groper 2| 2| 1] 2 1
Helcogramma decurrens Blackthroat threefin ] 1 2| 2| 2 2|
Meuschenia hippocrepis Horseshoe leatherjacket 2| 2| 1] 2 1
Pempheris multiradiata Common bullseye 2| 2| 1 2 1
Pentaceropsis recurvirostris Longsnout boarfish 3 1 1] 2| 2| 5 3
Sphyraena novaehollandiae Snook 2| 2] 1 i 1
Diodon nicthemerus Globefish 1 1 2 2 2 2
Chelmonops curiosus Western talma 3 3 2 2| T 8 3
Heteroclinus perspicillatus Common weedfish 1 1] 1] 1 1
Olisthops cyanomelas Herring cale 1] 1] T 1 1
Siphonognathus tanyourus Longtail weed whiting 1 1] 1] 1 1
Aracana aurita Shaw's cowfish 1 1 1 i 1
Cochleoceps bicolor Western cleaner clingfish 1] ik 1] 1] 2 2
Neosebastes pandus Big head gunard perch 1 1] 1] 1 i 2|
Phycodurus eques Leafy seadragon 1 1] 1] 1 1
Scobinichthys granulatus Rough leatherjacket 1 1] 1 ik 1
Anoplocapros lenticularis Humpback boxfish 1 0| 0| 1 1
Aracana ornata Ornate cowfish 2] 0| 0| Z 1
Caesioperca lepidoptera Butterfly perch 1 0| 0| 1 1
Caesioperca rasor Barber perch 4 0| 0) 4 1
Centroberyx gerrardi Bight redfish 2 0| 0| 2 1
Meuschenia freycineti Sixspine leatherjacket 2 0| 0 i 1
Paraplesiops meleagris Southern blue devil 2 0| 0| 2 1
Parapriacanthus elongatus Elongate Bullseye 20| 0| 0 20 1
Paristiopterus gallipave Brownspotted boarfish 1 0| 0| 1 1
Pempheris ornata Orangelined bullseye 30| 0| 0 30 1
Stigmatopora nigra Wide-bodied pipefish 1 0| 0| 1 1
Vanacampus margaritifer Mother-of-pearl pipefish 1 0| 0 ik 1
Total Fish 23| 31| 191 342| 21| 26| 167 53 20, 28 5 7 4 7 2| 533 1097 1460
| Total Fish Species 9 9] 17 23 8| 9] 16[ 14 7| 7 3 4 3 5 2l 21 37 60
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‘ Feb 2018/Jan 2019 survey sites | November 2019 survey sites ‘ Transect
Species Common name faJ2]z2]als]e[7]e s 10 11][12]13[2a[15[16] Total | FOO | Total* | FOO*
Invertebrates

Pentagonaster duebeni Vermillion biscuit star 2 7 3 1 1 1 1 4 9 27| 8 29 9
Phyllacanthus irregularis Western slatepencil urchin [ 2| 4 3 8 1 2 4 2 25 7 32 g
Phasianello australis Painted lady 2 1 2 8 4 1 18| 6 13 6
Tosio australis Biscuit star 2 1 2 4 2l 6 2 16| 6 18 7
Austrolaria australasio Australian Horse Conch 1 1 3 4 6 15 5 15 5
Jasus edwardsi Southern rock lobster 5 4 2 11 3 11 3
Scallop spp. Unidentified scallop * 4 6| i 10 2| 10 2|
Echinaster glomeratus Orange reef star 1 1] 2| 2 2| 1] 9 6| 9 6
Paguroidea spp. Unidentified hermit crab 4 4] 8| 2| 8 2|
Australostichopus mollis Australasian brown sea cucumber 2 2 4 8| 3 8 3
Australostichopus mollis Southern sea cucumber 2| 1] 1 2| 2 6| 4 8 5
Plectaster decanus Mosaic seastar 1 1 1 1 2 6 5 6 5
Coscinasterias muricata Eleven armed seastar 1 1 2 2 6 4 6 4
Pinna bicolor Pinna 200 17 1 1 2 1 1 6 5 43 7
Heliocidaris erythrogramma Purple urchin 6 6| 1] 6 1
Doris chrysaderma Lemon lolly doris 1] 4 1] 5 2] 6 3
Leptomithrax gaimardii Great spider crab 1 2| 2| 5 3 5 3
Haliotis spp. Abalone 4 4 1] 4 1
Uniophora granifera Granular seastar 1 3 4 2| 4 2|
Pleuroploca australasia Tulip shell 3 1 1 1 1 4 4 7 5
Ceto cuvieria Curviers sea cucumber 10| 2 4 4 1 16 2
Luidia australige Southern sandstar 3 1 4 2 4 2
Echinaster arcystatus Pale mosaic sea star 1| 1 1] 3 3 3 3
Lunella undulata Periwinkle 2 1 3 2 3 2
Nectria wilsoni Wilsons Seastar 2 1 3 2 3 2
Anthaster valvulatus Mottled seastar 1 2 2 1 3 2
Fusinus australis Southern spindle 1) 1) 2| 2 2 2
Paguristes frontalis Southern hermit crab 1 1) 2| 2| 2 2
Nectria pedicelligera Multi spined seastar 1 1 2| 2 2 2
Goniocidaris tubaria Stumpy pencil urchin 1 1] 1 1) 2 2
Astroboo ernoe Basketstar 5 1 1 1 6 2
Meridiastra gunnii Gunn's six armed seastar 2| 1 1 1 3 2
Stichopus Ludwigi Ludwig's sea cucumber 1 1 1 ik 1
Ophiarachnella ramsayi Brittle star 1 1 1 1 1
Thylacodes sipho Worm snail 1 0| 0| ik 1
Austrofromia polypora Many-spotted sea star 1] 0| 0 1 1
Conocladus australis Southern basketstar 3 0 0 3 1
Holothuriid spp. Sea cucumber i 2 0| 1] 3 2
Cassis fimbriata Snail 1 0| 0| il 1
Neclria saoria Saori's seastar 2 0| 0 2 1
Petricia vernicing Cushion seastar 1 0| 0| ik 1
Phasianotrochus eximius Snail 1 0 0 1 1
Smilasterias irregularis Seastar 1 0| 0| il 1
Turbo torguatus Turban shell 0| 0 ] 0

Total invertebrates 7| 9| 11| 51| 26| 18| 21] 12| 25 30 7 10 11| 21| 15 31 254 305

Total Invertebrate Species 4 a4 6 12 5 6 8 6 11 11| ?' 6| 11 13 |l 231 29 35

Total Count of fish and invertebrates 30| 40| 202| 393| 47| 44| 188 65| 45 58| 12) 17| 15[ 28 17| 564 1351 1765

Total number of fish and invertebrate

species 13 13| 23] 35 13| 15| 24| 20| 18 18 10/ 10| 14| 18 9 52 66 95

Fish sited outside transects

Invertebrates sited outside transects

Scobinichthys granulatus

Rough leather Jacket

Goniocidaris tubaria

Stumpy pencil urchin

Neosebastes pandus

Big head gunard perch

Octopus spp.

Unidentified octopus

Anoplocapros lenticularis

Humpback boxfish

Nectria saoria

Saori's seastar

Pempheris ornata

Orangelined Bullseye

Phasianotrochus eximius

Snail

Parapriacanthus

Elongate Bullseye

Austrofromia polypora

Many-spotted sea star

Acanthaluteres briwnii

Spinytail Leatherjacket

Smilasterias irreqularis

Seastar

Nemadactylus valenciennesi |Blue Morwong Bulla quoyii Bubble shell
Latropiscis purpurissatus Sergeant Baker Meridiastra calear Carpet seastar
Siphonognathus caninis Sharpnose weed whiting  |Bellastraea Aurea Shell

Lepidotrigla papilio

Spiny Gurnard

Upeneichthys viamingii

Blue spotted goatfish
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Appendix B: Plotting Code

The following code was used to create the plot of equation 1 i.e. critical suspension velocity vs
grain diameter.

# Clean up environment.
clear all

close all

clc

# Define some const parameters.

h= # Water depth (m).

g= # Acceleration due to gravity (m/s/s).

rho_w = # Water density (kg/m”3).

rho_s = # Sediment (sand) density (kg/m”3).

v = 1.3*(10"-6) # Water kinematic viscosity coefficient (10degC) (m*2/s).
d= : : ; # Range of diameter values (m).

# Relative density
s =rho_s/rho_w

# Dimensionless sediment
d_star = d.*(((s-1).(g/(v."2))).*(1/3));

# Critical dimensionless shear stress
theta_cr = .3./(1+d_star)+.1.*(1-exp(-.05.*d_star));

# Critical suspension velocity (m/s)
v_cr= x ((12.*h)./(6*d)).*((theta_cr.*(s-1).*g.*d).».5);

# Create plot.

plot(d,v_cr)

title("Critical Suspension Velocity vs Grain Diameter")
xlabel("Median Grain Diameter, D_{50} (m)")
ylabel("Critical Suspension Velocity, U_{cr,susp} (m/s)")
grid minor on
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Appendix C: Bed Velocity Analysis

The following analysis provides a comparison of seabed velocities as a result of shipping
propwash for 3 sets of vessel characteristics. The first set of characteristics is that of the vessel
used in the BMT (2019) modelling and the second and third set of characteristics are from
typical shipping vessels that still satisfy the dimensional limits of the proposed wharf. Seabed
velocities will be estimated for prop rotational frequencies equivalent to cruise speed, further,
thrust coefficients will align with the scenario that the vessel is at rest, and is subjected to a
sudden burst of thrust. Regardless, the comparison will reflect differences in magnitudes of
these bed velocities between analysed vessels.

Nominal continuous rating is at 75% SMCR (MAN 2018) i.e. the design speed of the vessel,
therefore operating engine power may be expressed as,

Pengine - ’75PSMCR (1)

Thrust power can be expressed as a function of engine power assuming reduction by a total
propulsive efficiency,

PT - T]P engine (2)
Substituting (1) into (2), an expression for net vessel power in terms of SMCR power results,
P,=TMPgycr )
Vessel thrust can be expressed as a function of thrust power and vessel velocity,
P
T=% 4

Substituting (3) into (4), gives a function of SMCR power for thrust,

T = '75n1:/SMCR (5)
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Thrust coefficient is expressed as follows (MIT 2006),

ky = —L (6)

pn2D*
Substituting (5) into (6),

__5nP
ky = Dl (7)

Advance ratio is given by (MIT 2006),

J=5 ®

Using the plot of typical torque and thrust coefficients in Figure 1, an approximate linear function

for thrust coefficient can be derived,

K, = 03647 +04 (9)

1 [
1.0 0.10
0.8 - 0.08
I 0.6 10.06 K
Mo 0.4 0.04
0.2 1 0.02
0.0 0.00

Figure 1: Typical thrust and torque coefficients (MIT 2004).

Substituting (7) and (8) into (9),

INPoyer
p;—D ——0.3645 +04 (10)
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Equation (10) can be solved for n, the propeller frequency. The vessel modelled in the BMT
hydrodynamic simulations has a SMCR power of P g,z = 8990 kW and prop diameter of

D = 6.5m (2019). The total propulsive efficiency can be estimated at n = 0.77 (Valentine 2012)

and design velocity is assumed to be approximate to other vessels of similar size,
V =23 knots = 11.8 m/s (MAN 2013). Substituting in values and solving,

0.75(0.77)(8990x10%) _ 118
(1000)(11.8)(6.5)*n 0.364¢5, +0.4

= n=197Hz=118.2 rpm
Efflux velocity is expressed as follows (Fuehrer and Rémisch 1977, cited in Hamill et al. 2015),
Vo=159DA\k, (11)

Resultant maximal bed velocity from propwash can be estimated as (Fuehrer and Rémisch
1987, cited in Stoschek et al. 2014),

hy -
Vb,max - VOE([TP) : (12)

Substituting (11) into (12) gives an equation from which we can use to calculate potential bed

velocities at a given depth,
— h -1
V pmar = 1.590Dk, E(z)" (13)

For maximum thrust coefficient, it is assumed the vessel is powered suddenly from rest to
cruise, therefore, advance coefficientis J =0, and from figure 1, thrust coefficient is kt = 4.

It's also assumed the vessel rudder is in central position, which results in £ = 0.71 (Stoschek et

al. 2014). As an arbitrary depth, let’s use 15m; the same depth at the ecologically significant site
16 on the approach/departure trajectory. Using draft from the modelled vessel, vertical distance

from prop axis to seabed may be calculated,
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(€
_ prop diameter _ 6.5 _
h, = depth — draft + ———— =15-11.6 + % = 6.65m
Substituting discussed values into (13), the maximum bed velocity results,

V pmax = 1.59(1.97)(6.5VA (71)(&2) ' = 8.94 m/s

For comparative purposes, maximum bed velocity will now be calculated for a vessel
possessing a higher SMCR, but still satisfying the dimensional limits of the wharf, as described
in table 1. Propeller diameter is not provided, but can be estimated from vessel draught using an
upper limit of diameter to draft ratio of 0.75 (MAN Energy Solutions, 2018). Considering the
preference towards a higher efficiency and lower fuel consumption, a larger propeller diameter
is generally chosen (MAN Energy Solutions, 2018). Therefore, it is reasonable to use the upper
limit of the diameter to draft ratio for calculation of a diameter,

D =0.75T ;= 0.75(11.3) = 8.48 m

Using equation (10) and solving, we can now find propeller frequency for the new vessel. All
parameters besides SMCR power, propeller diameter and speed are consistent,

T5(77)(31300x10°) (12.09)
(1000)(12.09)r*(8.48)* 0.364 n(8.48)

= n=1.72 Hz =103.2 rpm

Calculating vertical distance from prop axis to seabed,

+0.4

h, = depth —draft + Z2ETCT — 15113+ 88 =794

Using equation (13) to calculate maximum bed velocity,
V pmar = 1.59(1.72)(8.48)V.A (7T1)(22) ™ = 11.12 m/s

Interestingly, this value is higher than the calculated bed velocity for the vessel modelled in the
BMT hydrodynamic analysis, indicating either that simulations will have underestimated
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sediment mobilization, or statements suggesting the wharf can be used for vessel up to 11.75 m
is misleading.

Table 1: Characteristics of a typical panamax vessel from MAN Diesel & Turbo (2013).

Container ship class Panamax Length between pp (m) 232
Ship size (TEU) 3500 Breadth (m) 32.2
Scantling draught (m) 12.7 Sea margin (%) 15
Deadweight (scantling) 46700 Engine margin (%) 10
(dwt)
Design draught (m) 11.3 Average design ship speed 235
(kts)
Deadweight (dwt) 38100 SMCR Power (kW) 31,300
Length overall (m) 246 Engine Options 6K90ME9/ME-C9
7K90MC-C6/ME-C6
7K80OME-C9
9K80MC-C6/ME-C6

It could be argued that the chosen prop diameter is too large, as such, maximum bed velocities
have been calculated for varying prop diameters, and still, right down to 6m (below the prop
diameter of the BMT modelled vessel) we still see higher maximum bed velocities.

Table 2: Resultant maximum bed velocity for varying prop diameters.

Prop Diameter (m) n (Hz) Maximum Bed Velocity (m/s)
8.48 1.72 11.12
8 1.87 11.10
7.5 2.05 11.05
7 2.26 10.98
6.5 2.53 10.98
6 2.85 10.93

A third and final analysis will be performed on a smaller panamax vessel still with SMCR power
higher than that of the BMT modelled vessel. Characteristics of this vessel are described in
Table 3.
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Again using the prop diameter to draft ratio from MAN Energy Solutions (2018), we can find the
upper limit prop diameter for this vessel,

D =0.75T ;= 0.75(10.7) = 8.03 m

Using equation (10) and solving, we can now find propeller frequency for the new vessel. All
parameters besides SMCR power, propeller diameter and vessel velocity are consistent,

75(.77)(25000x10%)
(1000)(11.58)r%(8.03)*

= n=1.74 Hz = 104.4 rpm

(11.58)
0.3645553 +0.4

Calculating vertical distance from prop axis to seabed,
h, = depth — draft + ]%ammr =15-10.7+ % =8.32m
Using equation (13) to calculate maximum bed velocity,
V pmax = 1.59(1.74)(8.03)V.4 (.71)(32) " = 9.63 m/s

Again, the calculated value of maximum seabed velocity is higher than that of the vessel used in
modelling.

Table 3: Characteristics of a typical panamax vessel with 2800 TEU from MAN Diesel & Turbo

(2013).

Container ship class Panamax | Length between pp 196
(m)

Ship size (TEU) 2800 Breadth (m) 32.2

Scantling draught (m) 12.0 Sea margin (%) 15

Deadweight (scantling) 38,500 Engine margin (%) 10

(dwt)

Design draught (m) 10.7 Average design ship 22.5
speed (kts)
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Deadweight (design) (dwt)

30,800

SMCR Power (kW)

25,000

Length overall (m)

211

Engine Options

6K80ME-C9
7K80MC-C6/ME-C6
8L70MC-C8/ME-C8
8S70MC-C8/ME-C8

AusOcean Report No. 2019.3

42



Robert Kleeman,

Unit Manager Policy and Strategic Assessment
Planning and Development, Development Division
Dept of Planning, Transport and Infrastructure
GPO Box 1815

Adelaide SA 5000

December 16, 2019
Dear Mr Kleeman,

| write to you regarding the Addendum to the Smith Bay Wharf Draft EIS for the proposed timber port at
Smith Bay, Kangaroo Island.

| expressed my support for the port in the initial public consultation period as a new Australian citizen
working in the timber industry in a professional capacity. | have now reviewed the Addendum to the Smith
Bay Wharf Draft EIS. The addendum to the EIS shows that Kangaroo Island Plantation Timbers has taken
any concerns raised in the public consultation period on board, and provided further information on the
matters in question or made changes to their design to mitigate concerns where necessary.

In summary, there appears to be no item brought up in the consultation period that would illustrate that
the proposed port should not go ahead. Hence my opinion remains as it did earlier this year, that the
proposed port is a positive economic development and should be approved.

Yours sincerely,

Alazne Zubizarreta
Adelaide, SA

From, f
{ /



From: Birubi Holiday Homes

To: DPTI:State Commission Assessment Panel
Subject: Smith Bay Wharf Proposal - EIS Addendum
Date: Thursday, 5 December 2019 4:03:29 PM

Minister for Planning,

c/- Robert Kleeman

Unit Manager Policy and Strategic Assessment
Department of Planning, Transport and Infrastructure
GPO Box 1815, Adelaide. SA 5000

Dear Minister Kleeman,

The Smith Bay Wharf Proposal is a critical development which is crucial to the economic

sustainability for Kangaroo Island
and South Australia.

Kangaroo Island has struggled for years to attract enough interest and investment to provide
an ongoing economic

viability for our existing and future population. Without sensible and viable Projects like this
one, the economy

of the Island continues to decline and as a result, the population growth is also declining.

It is pleasing to note that the amended EIS has very clearly addressed any major concerns
by way of replacing the solid

causeway with a suspended piled jetty (removing the need for extensive water
disturbance ) and extending the jetty

another 250m further out to the natural 13.8 depth contour (eliminating the need for
dredging).

We firmly believe that all major concerns have now been addressed to the satisfaction of
all Departments and the

majority of general public and the design changes will also enable the Project to be
completed in a timely and less

disruptive manner.

Your urgent approval and support for the Smith Bay Wharf Proposal is requested, as this is

aonceina
lifetime opportunity for Kangaroo Island which we cannot ignore.

Yours sincerely,
Art and Marg Hay

Marg and Art Hay
Birubi Holiday Homes

I < sscote. SA 5223

Multi Award Winning Kangaroo Island Accommodation
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Robert Kleeman,

Unit Manager Policy and Strategic Assessment
Dept of Planning, Transport and Infrastructure
GPO Box 1815

Adelaide SA 5000

via email to: majordevadmin@sa.gov.au

December 16, 2019

Re: Addendum to the EIS
Proposed timber port at Smith Bay, Kangaroo Island

Dear Mr Kleeman,

| write to you as a shareholder of Kangaroo Island Plantation Timbers Pty Limited (KIPT), in support of the
Addendum to the Smith Bay Wharf Draft EIS for the proposed timber port at Smith Bay, Kangaroo Island.

I am impressed with KIPT’s addendum as a response to public consultation submissions. The company has
listened to the public and taken it upon themselves to address the concerns presented, including altering
the design to ensure no risk to the water quality at Smith Bay and no material risk to Yumbah Aquaculture.
Although the design alterations will incur additional costs for KIPT, my confidence in the company and its
integrity has grown. KIPT has modelled respect for all stakeholders, including the environment, and we

feel strongly that these are the types of companies and projects that we, as a nation, should support.

We need to show Australia that it is companies who uphold the values of community and environment, as
shown by KIPT, who progress; approval of the proposed Smith Bay wharf will do just this.

Yours sincerely,

Bella Esposito, KPT investor and resident of South Australia



Emalil for the Attention of Mr Robert Kleeman

Re: Kangaroo Island Seaport

Dear Sir,

I have sent this letter of support for the improved design for the Seaport at Smiths
Bay by Kangaroo Island Plantations Timbers.

I have a vested interest being a Plantation owner at Triple Valley - Karatta.

I feel that the Abalone People have not been entirely upfront with their complaint,
and that other voices in the debate against have not revealed vested interest.

I am impressed with KIPT for putting their heads down and spending the extra
money to upgrade the design at the neighbourt’s request.

I don’t believe KIPT needed to go this far with the Port ...but they propose to do
what is asked - and I hope they can be rewarded for their good work in good faith.

The Island desperately needs the jobs and KIPT have bent over backwards to get
these jobs into work and pay.

In doing so, and in this new proposal they have my full support.

I tind their determination to go the full distance remarkable.

Thank you for your time.

Brian Noble
Triple Valley Plantation

Karatta.



thder's/ Flinders Ports Pty Ltd ABN 83 097 377 172

Portg 296 St. Vincent Street, Port Adelaide, South Australia, 5015
/ P.O. Box 19, Port Adelaide, South Australia, 5015

Tel +61 8 8447 0611 Fax +61 8 8447 0606

18 December 2019

Minister for Planning

c/- Mr Robert Kleeman

Unit Manager Policy and Strategic Assessment
Department of Planning, Transport and Infrastructure
GPO Box 1815

ADELAIDE SA 5000

majordevadmin@sa.gov.au

Dear Minister,
Letter of support: Smith Bay Port

Further to our original letter dated May 23, Flinders Ports would like to reiterate its support for the
Smith Bay Port development. Flinders Ports has an MoU in place with Kangaroo Island Plantation
Timber Ltd under which our company will provide port compliance and operations services at the
proposed Kl Seaport at Smith Bay, subject to final contractual arrangements.

We believe the proposed Kl Seaport aligns closely with Government’s policies and vision for
infrastructure development in South Australia. As you are aware, the port’s proponents have pledged
to make the multi-user facility available for third party access on commercial terms. This presents
opportunities for various commodity and product types as well as berthing intermediate size
passenger vessels, subject in each case to regulatory consent.

We understand the KI Seaport project proponents have the funding and the construction contracts
ready to start. Since our initial submission we also acknowledge the amendments to the port design
by KIPT, particularly the new piled jetty which appears to represent a more environmentally friendly
structure, further minimizing the impact on the local marine environment.

Flinders Ports acknowledges its commercial relationship with the proponents. The benefits to the
community are wider than our interests. While the reason for building the facility relates to timber,
the local community and economy benefits will flow much more widely once the KI Seaport is in
place. This is the enabling effect of key infrastructure.

Flinders Ports stands ready to play its part, to ensure that the facility is operated safely, efficiently,
environmentally resposibly and for the good of the State and the community.

Yours faithfully
Ko
g

Carl Kavina
General Manager
Flinders Ports Pty Ltd
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Robert Kleeman,

Unit Manager Policy and Strategic Assessment
Dept of Planning, Transport and Infrastructure
GPO Box 1815

Adelaide SA 5000

via email to:
December 16%, 2019
Dear Mr I;Ileeman,
Re: Addendum to the EIS, Proposed timber port at Smith Bay, Kangaroo Island

I wrote to you in May indicating my support for the proposed timber port at Smith Bay. I
understand that there was much feedback from the public consultation period and that, in
response to this, Kangaroo Island Plantation Timbers commissioned an engineering
review to determine if there was an alternative design for the wharf that could assuage any
concerns presented.

I feel the company’s response to the public feedback shows their strong regard for the
community of Kangaroo Island. Not only will the wharf resurrect a struggling economy
on the island, it is being proposed by a company who demonstrates respect to all
stakeholders. The addendum shows that Kangaroo Island Plantation Timbers has taken on
concerns voiced by Yumbah, another business on the island, and has found a solution to
address these concerns. I find it refreshing to see a company who works with its peers
rather than against them.

Kangaroo Island needs a development such as the proposed Smith Bay timber port, you
have a company who has proven itself to be honourable and diligent wanting to provide
such a development, 1 urge you to accept their proposal.

Yours sincerely,

h Hi
[ Al —

"‘f;,""‘( =

Caroline Simpson
Adelaide, SA



Letter to the Islander 6/12/19

KIPT Forestry Day

As an NRM Board member, | attended the KIPT Forestry Day recently
and thought the information presented about the development at
Smith’s Bay showed it to be well researched and responsive to
community concerns. Two points of particular interest were the
increased length of the proposed jetty without a causeway to
remove the need to do periodic dredging and the use of a covered
conveyor belt to transport wood chips from shore to ship. This would
eliminate the possibility of dust and woodchip contamination of
seawater in the vicinity of the jetty. KIPT demonstrated a willingness
to discuss problems and | would hope that those still opposed to the
project will now discuss why in a more open manner. The project will
provide significant benefits economically to Kl and resolve the
problem of what to do with plantation timber on the Island. As in the
case of any developments on the Island there are always going to be
negative responses but | believe that KIPT is addressing these
appropriately. Unless further information is bought forward by those
opposed for the community to consider as it stands | would support
the KIPT proposal at Smith’s Bay.

David Welford Stokes Bay



From: Debbie Clarke

To: DPTI:State Commission Assessment Panel

Subject: Response to the Addendum to Environmental Impact Statement for Proposed timber port at Smith Bay,
Kangaroo Island

Date: Tuesday, 17 December 2019 1:20:59 PM

Deb Foster,

Kingscote, SA 5223.
Dear Mr Kleeman,

I am writing in support of the proposed design change to the Smith Bay Wharf Draft
Environmental Impact Statement as detailed in the Addendum prepared for Kangaroo Island
Plantation Timbers (KIPT).

| commend KIPT’s decision to abandon the solid causeway in favour of an open-piled jetty and
working with neighbours to address concerns about the potential negative environmental affects
to coastal processes which dredging and solid causeway may have caused.

| think the proposed development Deep Water Port Facility, Smith Bay, will be very important to
the economy of the island, very necessary and of huge benefit to the islands economic
sustainable development.

| can understand that people who live, work and have other interests in Smith Bay are not happy
about this development. But | agree that Smith Bay is the best site for the port. | am bemused
with the council rejecting Smith Bay but suggesting Cape Dutton for the port site which goes
against all the science and studies covered in the EIS.

Deb Foster


mailto:scapadmin@sa.gov.au

From: Glenda Wilby

To: DPTI:State Commission Assessment Panel
Subject: KIPT Revised Jetty
Date: Wednesday, 11 December 2019 9:42:40 AM

Attention Robert Kleeman.

I wish to submit this letter of support regarding the new extended jetty at Smiths Bay. |
feel that this new concept will eliminate any concerns regarding the sea floor disruption
ie:dredging and proximity to the Abalone Farm.

I commend KIPT for their willingness to find the best solution to proceed forward in this
major project.

Regards

Glenda Wilb

Kingscote
Kangaroo Island
SA 5223
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From: Harry Van Den Berg

To: DPTI:State Commission Assessment Panel
Subject: Revised jetty design of proposed timber port at Smith Bay , Kangaroo Island
Date: Friday, 6 December 2019 4:19:26 PM

Dear Mr Kleeman,

In response to issues raised in the public consultation process Kangaroo Island Plantation
Timbers has modified its design of its proposed seaport at Smith Bay.

I have reviewed the details of its modified design and | am of the opinion that the revised
design is a definite improvement on the previous design for various reasons:

* eliminate the need for dredging

* increased benefits to the marine environment

* change to a full piled jetty structure instead of a solid causeway

* significant reduction of effects on natural coastal processes

* elimination of the concerns and objections of its neighbour Yumbah Aquaculture

* significant improved access for cruise ship passengers to Kangaroo island attractions

The overall benefits of the modified design are convincing and substantial and clearly
address the concerns raised in the public consultation process.

I have therefore no hesitation in strongly supporting the revised design of the proposed
development at Smith Bay as it will be a substantial contributor to the economic
development of Kangaroo Island and its associated employment and social benefits.

Harry Van Den Berg

-Kingscote SA 5223
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From: lan Drummond

To: DPTI:State Commission Assessment Panel
Cc: lan Drummond

Subject: Support letter for Smith Bay proposal
Date: Tuesday, 17 December 2019 7:01:50 AM

Hon Stefan Knoll
Minister for Planning

c/o Robert Kleeman

Unit Manager Policy and Strategic Assessment
Department of Planning, Transport and Infrastructure
GPO Box 1815, ADELAIDE SA 5000

Dear Minister,

| remain strongly supportive of the KIPT proposal. It’s got all the hallmarks of
a great project for Kangaroo Island and SA. There’s a lot of wealth sitting on
KI waiting to be harvested. The industry can provide jobs into the future, just
what Kl needs.

The company is to be congratulated on additional safeguards for the
environment, namely:

« moving the berth face about 250m further offshore, to the natural
-14m seabed contour to eliminate any need for dredging.
« utilising a fully piled jetty structure instead of a solid causeway, so

that natural coastal processes will be uninterrupted.

KIPT has strong leadership and good vision. They have identified the
optimum location for a wharf and have the finance to pull it off.

More than ever | am satisfied that the project poses no threat to any other
business or to the environment which is very important to me. It has strong
green credentials. It seems to fit your Government’s business growth policy
and should be supported and assisted.

Regards,

lan

lan Drummond Chairman - APP Group of Companies
Australian Property Projects Pty Ltd
Ground Floor - 50 Hindmarsh Square - Adelaide South Australia 5000

- [
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Shauna Black « Director - Community Engagement

Kangaroo Island Plantation Timbers Ltd
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From: James Florance

To: DPTI:State Commission Assessment Panel
Subject: Concerns about KPT"s Seaport development at Smith Bay
Date: Friday, 20 December 2019 4:30:24 PM

None of the changes to KIPT submission for a massive seaport at Smith Bay have altered
the astronomical damage this could cause to the ecology of the bay in regarding the
whales, fish, sea dragons and coral. There is a massive threat to biosecurity with bilge
water, if Australia is that concerned at the border of airports it should not change here
either. It would not matter how far the port is extended out into this bay, the negative
effects will still remain. | would also like to point out that Smith Bay is not a sheltered bay
from the weather as they have maintained, as a resident myself | have seen the effects on
the coastline of the weather with systems coming in from the Northwest, my father has
even seen daylight under shipping container ships in rough weather out in the straight so
how would any extension hinder this threat. | never got to put in a length submission last
time but since we are talking about more noise pollution because of more piles I think it is
valid that I mention I have 2 autistic children in my household, 1 of which is extremely
sensitive to noises that do not seem to bother the rest of us. If you can imagine the impact
on whales from deafening of pile driving under water, it is not too much of a stretch to
consider what people on the Autism Spectrum can pick up. | am not against the removal of
the trees and the money it can put into the economy of this country, state and the local
island, but the correct placement has to be found and far away from the trees in a bay used
for sustainable aquaculture, fishing, tours and environmental safe harbour is simply
stupidity.

James Florance


mailto:scapadmin@sa.gov.au

Attention: Robert Kleeman

Unit Manager Policy and Strategic Assessment
Department of Planning, Transport and Infrastructure
GPO Box 1815

ADELAIDE SA 5000

or via email to: majordevadmin@sa.gov.au

18™ December, 2019

Dear Sir,

| am writing to you in regards to the KIPT Smith Bay Development being an Islander of 4 generations.

| have looked at the changes that have been made from the original wharf design and the KIPT have
my full support of this project.

| look forward to Kangaroo Island having economic growth for future generations of Islanders.

Thanking you

Jane Peckover


mailto:majordevadmin@sa.gov.au

Submission on Addendum to the Smith Bay Environmental Impact Statement, related to the
construction and operation of a deepwater port and associated infrastructure in Smith Bay on
Kangaroo Island by Kangaroo Island Plantation Timbers Ltd.

Submission made by:

1. Donna Pillay

Emerald Beach NSW 2450

2. Kelly Tracey

Coogee NSW 2034

3. Celine Gunther

Valla Beach NSW 2448

4, Adrian Gunther

Hyland Park NSW 2448



5. Annabelle Wilson

Paddington NSW 2021

6. Cressida Wilson

Edgecliff NSW 2021

7. Alastair Donnelley

Darlington NSW 2008

8. Dolma Gunther

Darlington NSW 2008

9. Monique Howley

Dover Heights NSW 2030



10. Sarah Bock

Annerly QLD 4103

11. Jeannie Alamkara

Currumbin Waters QLD 4223

12. Kamala Hope-Campbell

Hyland Park NSW 2448

13. Jean-Baptiste Labbe

Randwick NSW 2031

14. Kirsten Berry

Randwick NSW 2031



15. Jemma Noble

Coogee NSW 2034

16. Grant Focas

Woy Woy NSW 2256

17. Brigette Fyfe

Woy Woy NSW 2256

18. Charlotte Davis

Nowra NSW 2541

19. Rowan Hardinge

Currumbin Waters QLD 4223



20. Tara Henderson

Bronte NSW 2024

21. Vanessa Fenton

Suffolk NSW 2481

22. Michele Sierra

Annandale NSW 2038

23. Belinda Heywood

B Vic 3079

24. Tracey Jones

I NS\ 2055

25. Nancye Hughes



Port Macquarie NSW 2444

26. Jane Lyttleton

Tamarama NSW 2026

27. Genevieve Lancaster

Granville NSW 2142

28. Kathleen Chodron

Kyogle NSW 2474

29. Anne Higginson

Valla NSW 2448

30. Samuel Chambers



Valla NSW 2448

31. Jannie Higginson

Tennyson NSW 2111

32. Jodie Lyons

CraignishQLD 4223

33. Janice Baird

Turramurra NSW 2074

34. Pamela Sceats

I ' u!lumbimby NSW 2482

For any questions, please contact Janice Baird at | -



Referrals Gateway

Assessment & Governance Branch
Department of the Environment and Energy
GPO Box 787

Canberra ACT 2601

Email: majordevadmin@sa.gov.au

20 December 2019

Dear Minister,

Re: Smith Bay, Kangaroo Island - Deep Water Port Facility

1.

We would like to thank the Department of Planning, Transport and Infrastructure (DPTI) and
the Department of Environment and Energy (DoEE) for consulting on the Addendum to the
Smith Bay Environmental Impact Statement (Addendum). The Addendum relates to the
construction and operation of a deepwater port and associated infrastructure in Smith Bay on
Kangaroo Island (Proposed Action) by Kangaroo Island Plantation Timbers Ltd (KIPT).

We submit that the Commonwealth Minister for the Environment should not approve the
Proposed Action under s 130(1) the Environment Protection and Biodiversity Conservation
Act 1999 (Cth) (EPBC Act) on grounds of unacceptable impacts to listed threatened species.

This submission makes the following key points in relation to the impacts of the Proposed
Action on endangered Southern Right Whales:

a.

The Southern Right Whales that are likely to be affected by the Proposed Action are
part of the south-eastern population of the species;

Any significant disruption to biologically important areas (BIAs) for the south-eastern
population has the potential to cause irreversible, long-term decline of the population;

The extension of the suspended deck and berth face will significantly displace core
coastal, breeding and calving habitat;

The noise and timing of marine piling operations will severely disrupt calving and
breeding behaviour; and

The marine infrastructure will interfere with spatial recovery of the species as set out
in the Conservation Management Plan for Southern Right Whales.


mailto:majordevadmin@sa.gov.au

Background

4. On 30 January 2019 KIPT submitted its final Draft Environment Impact Statement (Draft EIS)
to DPTI for public release. The Draft EIS set out details of the following key marine
infrastructure components of the Proposed Action:

a. a floating pontoon with a nominal displacement of 37,600t, a freeboard of
approximately 3.5m and a length and beam of 168m and 41m;

b. restraint dolphins at pontoon ends for vessel head and stern lines;
C. bollards along the pontoon berthing face;
d. a 420m approach to the pontoon consisting of a 250m rock-armoured causeway (to a

depth of approximately 8 m), a 170m suspended deck jetty and a linkspan bridge; and

e. a berth pocket dredged to a depth of 13.5m to allow access by Handymax and
Panamax-class vessels.

5. On 28 March 2019, DPTI released the Draft EIS for public comment. The period for public
consultation was between 28 March 2019 — 28 May 2019. The submissions received by DPTI
showed significant concern by stakeholders regarding the impacts of dredging on marine
water quality. Of particular concern were the effects of the sediment plume affecting the
abalone and oyster farming operations of local businesses such as Yumbah Aquaculture and
Kl Shellfish. The dredging also had the potential to cause serious, irreversible impacts to
marine and algal and seagrass species in the direct path and within the vicinity of the dredging.

6. On 7 November 2019, DPTI released the Addendum for public comment. The Addendum
amended the design of the Proposed Action by:

a. removing plans for the berth pocket and, as such, the need for dredging;

b. removing plans for the rock-armoured causeway and changing the approach to
comprising fully of a suspended deck;

C. moving the berth face approximately 250 metres further offshore, to the approximate
-13.8 metres seabed contour; and

d. moving the location of all ancillary marine infrastructure such as the floating pontoon,
restraint dolphins and bollards to the new berth face location.

7. Figure 1 below shows the revised design. Figure 2 below shows the depth contour at which
the new berth face will be located



Figure 1: Revised design showing the suspended deck, linkspan bridge, pontoon and ship'

! Environmental Projects, ‘Addendum to the Smith Bay Draft EIS’ (October 019) 7.
2 |bid 8.
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Impacts to Southern Right Whales

Abundance and population trends

8.

10.

11.

12.

Southern Right Whales are listed as endangered under the EPBC Act. The term “endangered”
is defined by the International Union of Concerned Scientists as a species “when there is very
high risk of extinction in the wild in the immediate future.”

The population of Southern Right Whales was devastated by whaling in the nineteenth
century. In the late 1700s, there were approximately 55,000-70,000 Southern Right Whales
in the southern hemisphere. By the 1920s, fewer than 300 individuals remained. In 2012,
scientists have estimated the Australian population to be approximately 3500.*

There are two genetically distinct Southern Right Whale populations in Australia based on
mtDNA halotype, but not nuclear gene frequencies. These populations are the south-east
population and the south-west population.® The Southern Right Whales that are likely to be
affected by the Proposed Action are part of the south-east population.

According to a 2017 report to the Commonwealth Government, the south-east population is
dangerously low and shows no sign of improvement:

“The ‘western’ sub-population occurs predominantly between Cape Leeuwin, Western
Australia (WA) and Ceduna, South Australia (SA). This sub-population comprises most of the
Australian population and is estimated at around 2,200 individuals in 2016, increasing at an
annual rate of approximately 5.5 % per annum (p.a.) (Bannister, 2017). The ‘eastern’
subpopulation can be found along the south-'eastern’ coast, including the region from
Tasmania to Sydney, with key aggregation areas in Portland and Warrnambool in Victoria.
The ‘eastern’ sub-population is estimated at less than 300 individuals and is showing no signs
of increase (Bannister, 2017)."®

The environment that may be affected (EMBA) by the Proposed Action is within the core
coastal range of the species and within close vicinity of a historic high use area with evidence
of current use (see Figure 3 below). “Coastal connecting habitat” is listed as BIA that is
“‘necessary for southern right whales’ essential life functions” under the Conservation
Management Plan for Southern Right Whales’.

3 < https://www.iucn.org/downloads/en_iucn__glossary_definitions.pdf>

4 Commonwealth of Australia, Conservation Management Plan for the Southern Right Whale 2011-2021 (2012) 7.
5 Ibid 25.

5Claire Marie Charlton, ‘Southern Right Whale (Eubalaena australis) Population Demographics in Southern
Australia’ (PhD Thesis, Curtin University, 2017) 18
<https://espace.curtin.edu.au/bitstream/handle/20.500.11937/59638/Charlton%20C%202017.pdf?sequence=1>,
Ibid 18, J.L. Bannister, ‘Project A7- Monitoring Population Dynamics of ‘Western’ Right Whales off Southern
Australia 2015-2018’ (Final report to National Environment Science Program, Australian Commonwealth
Government, 2017).

7 Ibid 28-29.
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Figure 3: Species range and core aggregation areas of the Southern Right Whale
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Reproduction

13.

14.

15.

Southern Right Whales have an average of 1 calf every 3 years. Gestation time is ~ 12
months, lactation lasts at least 7-8 months and weaning occurs within 12 months.® Longer
calving intervals are expected in the future because of rising tea temperatures resulting from
climate change. The species’ low and slow reproductive rate is the main contributor to its
gradual recovery from whaling and reduces its resilience and capacity to withstand impacts.®

Female Southern Right Whales have high site fidelity to calving and nursing grounds.'® This
means that they often return to the same areas to give birth and nurse offspring. Recent
population studies at Head of Bight found that:

“A total of 67% of the breeding population identified between 1991 and 2016 (n=459) were
sighted more than once and displayed a degree of fidelity to the site. Similarly, site fidelity was
recorded for 69% of the breeding females identified between 1991 and 1995 (n=81) (Burnell,
2001).”"

Southern Right Whale calves also show high fidelity to natal grounds. Recent population
studies at the Head of Bight found that:

“Of the 69 calves that were resighted at HoB since the year of birth, 23 individuals displayed
natal site fidelity and were sighted at HoB at least once with their own calves...The probability

8 |bid 22.
% Ibid 22.
10 Charlton, above n6, 66.
1 bid 81.
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of calves being resighted at HoB increased six years after their birth. Overall, the proportion
of calves that returned to HoB within the first six years was 10% of resights. This data supports
that calves may disperse to other areas and return to their site of birth once they reach sexual
maturity. Age of first parturition for the Australian population of SRW is a minimum of six years
and a mean of 9.3 years (Charlton, 2017 — Chapter 3). Of the calves that displayed natal site
fidelity (n=23), 60%"'2

16. The protection of calving and nursing grounds is critical for the recovery of the species. This
is because “their strong site fidelity and social cues are likely to constrain their capacity to
establish regular aggregations in new or previously used locations, even where apparently
suitable habitat is available”."® Therefore, Southern Right Whales that are displaced from
calving and nursing habitat may find it difficult to establish calving and nursing grounds in new
or alternative locations.

17. The importance of existing calving and nursing habitat is recognised by the Conservation
Management Plan for Southern Right Whales, which lists the following areas as BlAs:

“Large established aggregation areas used for calving and nursing - These are important for
recovery as they currently contribute most to overall abundance increases by being the sites
of highest calf production.

Small and potentially emerging aggregation areas used for calving and nursing - These are
important for recovery in terms of expanding the habitat occupancy of southern right whales
and contributing to the maintenance of genetic diversity as site fidelity may lead to small scale
genetic differences. These areas will contribute to overall population increases and enable
calf production to regularly occur at a greater number of sites as recovery progresses.”'*

18. The DoEE’s National Conservation Values Atlas provides that the entire coastline of Kangaroo
Island, to a distance of 1.5 km offshore, is used as seasonal calving habitat for the Southern
Right Whale. Further, the Protected Matters Search Tool also provides that the breeding is
known to occur within the area. As such, any major offshore infrastructure project located
within 1.5 km of the island’s shoreline must consider potential impacts on calving and nursing
grounds for the species.

19. Local sightings of Southern Right Whales in Smith Bay include:

a. September 2017 — A mother and calf were spotted in nursing in Smith Bay."®

b. 30 July 2018 —A Southern Right Whale breaching in the bay.'®

C. 27 August 2018 — A mother, calf and sub-adult were observed in Smith Bay. A
photograph of the whales was published in the Kl Islander."”

2 |bid 83.

B3Commonwealth of Australia, above n4, 27.

14 Commonwealth of Australia, above n4, 29.

15 Stan Gorton, ‘Smith Bay identified as vital whale, dolphin area’, The Ki Islander, 31 July 2018 <
https://www.theislanderonline.com.au/story/5557480/smith-bay-identified-as-vital-whale-dolphin-area/>.
16 |bid.

17 stan Gorton, ‘Whales hanging out at Smith Bay, Kangaroo Island’, The KI Islander, 28 August 2018 <
https://www.theislanderonline.com.au/story/5612054/whales-hanging-out-at-smith-bay-kangaroo-island/>.
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Displacement of core coastal, nursing and breeding habitat

20. The extension of the berthing face a further 250 m offshore, which would extend the marine
infrastructure to a total distance of 670 m offshore at the 13.8m bathymetric contour will
significantly displace core coastal habitat of the south east population of Southern Right
Whales. In particular, the extension is likely to displace most of the species’ core coastal range
off the coast of Smith Bay.

21. A study of Southern Right Whale populations in the Head of Bight from 1992-2016 found that
95% of Southern Right Whale distribution was within 1 km of shore, with most of the
distribution less than 500 m from shore. The same study found that the distribution of most
whales was in less than 10m o depth (see Figure 4 below).

Figure 4: Distributions of Southern right whale distance from 0 bathymetry contour (left) and depth
(right), for sightings at Head of Bight recorded between June and September, 2014-2016. 18
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22. Depth contours at which Southern Right Whales were recorded at various seasons are shown
in Figure 5 below.

18 Charlton, above n 6, 28.
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Figure 5: Within season distribution of Southern right whales at the Head of Bight, South Australia using
pooled data 2014-2016: A) June; B) July; C) August; D) September?®
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23. Core coastal habitat is a critical part of the behavioural patterns of Southern Right Whales.
The long migration distances of the species are described as follows:

“Within and between season movements of SRWs on the southern Australian coastline
were documented by Burnell (2001). Within year movements averaged 730 km, over 34

days. The maximum reported within season movement of an individual SRW across coastal
southern Australia is 1,490 km. Of the calving females photo-ID’d at FB, one individual
moved approximately 910 km within a season. Reported between year movements of SRWs
were an average of 1,036 km, and up to 2,287 km (Burnell, 2001). The maximum between
season movement of an individual whale photo-ID’d at FB was approximately 3,410 km
between Auckland Islands and FB. Long-range movements of SRWs between Australia and
subantarctic NZ aggregation areas of approximately 3,600 km across years have also been

documented (Pirzl et al., 2009)."%°

19 Charlton, above n 6, 32.
20 Charlton, above n6, 132.

15



24. Figure 6 below shows migration patterns of the south-west and south-east population.

Figure 6: Example of movements within and across season for southern right whales from Fowlers
Bay, South Australia to other coastal aggregation areas on the southern coast of Australia and the
Auckland Islands, New Zealand.?!

Westemn subpopulation

25. The long distances between aggregation and resting areas (200-1500 km) for the Southern
Right Whales means that connectivity of coastal habitat is critical for the species.?? The
Conservation Management Plan relevantly states that:

“Connectivity may be disrupted temporarily or permanently by human activities and as
functional connections between habitat areas are essential, conservation planning should
consider the importance of connecting habitat as well as aggregation areas.”*

21 Charlton, above n6, 127.
22 Ccommonwealth of Australia, above n4, 28.
23 Commonwealth of Australia, above n4, 28.
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26. Habitat modification and displacement of connecting habitat is recognised as one of the key
threats to the species because it can disrupt movements, thereby increasing the whales’
exposure to other risks such as entanglement, predation, vessel disturbance and pollution?*.

27. The low numbers of the south-eastern population of the Southern Right Whale make it
vulnerable to disruption from the death or injury of a even a single individual. It is submitted
that significantly modifying or displacing core connecting habitat is likely to significantly
interfere with the recovery of the species.?.

Disruption of calving and breeding habitat from marine piling noise

28. Southern Right Whales they live in an environment where vision is not their primary sense
because light does not penetrate far beneath the ocean surface. They rely upon sound as
their primary sense for communication and awareness of their surroundings.

29. Their communication is important for intra-sexual selection, mother/calf cohesion, group
cohesion, individual recognition and danger avoidance?. As such, disruption to the acoustic
environment that they live in can have severe consequences for their survival.

30. KIPT’s Environmental Noise Impact Assessment (ENIA) states the primary method of piling
for infrastructure construction is expected to be impact piling. The ENIA provides:

“For the purposes of this assessment it is assumed that the primary piling methodology is
impact piling. On average around one pile will be installed per day, with a total of
approximately 140 piles to be installed. Up to 1,800 impacts per day may be expected
during piling.

Based on a steel pile diameter of approximately 0.9m, a source level of SEL 198 dB re 1
MPa2 -s per impact and a peak level of 225 dB re 1 yPa@ 1m have been determined from
(Rodkin et. al.).”

31. Based on current interim criteria adopted by the US National Oceanic and Atmospheric
Administration and applied by the South Australian Government in its current Underwater
Piling Noise Guidelines (SA Piling Noise Guidelines), the level of noise from impact piling
will cause behavioural disturbance at the very least, and at worst, may cause permanent
injury or death (see Table 1 below). It is submitted that even at the lower end of the
spectrum, the piling will disrupt calving and breeding habitat in close proximity to Smith Bay.

32. KIPT proposed the following measures to mitigate impacts from piling noise:

a. piling to occur during daylight hours between 7 am and 7 pm;

24 Commonwealth of Australia, above n4, 38.

25 Best PB (2000) Coastal distribution, movements and site fidelity of right whales Eubalaena australis off South
Africa, 1969-1998 South African Journal of Marine Science 22: 43-55.

26 |bid.
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the duration of hammering to be around 20 minutes per pile installed, with up to two
piles installed per day; and

all piles installed beyond the low-water mark to be installed from a marine plant (i.e.
there would be no piling in-water from plant located onshore).

33. The mitigation measures proposed by KIPT are unlikely to be effective because they fail to
meet industry and government standards, such as the SA Piling Noise Guidelines. Of
significance is the failure of KIPT’s plans to include qualified marine fauna observers and stop-
start procedures to mitigate impacts.

34. In particular, there has been a complete absence of basic measures such as:

a.

In the period 30 minutes before piling commences; marine fauna observers to monitor
for a 2000 m radius from piling activities whether whales are present;

Piling only to commence if, for 30 continuous minutes, no whale has been observed
by a marine fauna observer within 1300 metres of the piling location;

Soft start-up procedures to be implemented for all piling activities, for the first 30
minutes of piling;

Immediate shut-down procedures if a whale is spotted within 1300 m of piling activities;
Piling activities not to recommence until a sighted whale has moved beyond 1300
metres of piling activities of its own accord, or the whale has not been seen within 30

minutes; and

Piling activities that have been ceased for more than 15 minutes may only
recommence in accordance with soft start procedures.?”

35. Mitigation measures such as those listed above were required by the DoEE in Referral
2018/8362, which involved marine construction activities in Dampier Marine Park.

27 See for example DoEE, ‘Notification of REFERRAL DECISION - not controlled action if undertaken in a particular
manner Scarborough Development Nearshore Component, Pilbara Region, WA (2018/8362)’".
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Table 1: Comparison between Operational Noise from Piling and Accoustic Thresholds for the Southern Right Whale

Operational Noise level Behavioral Injury (PTS) TTS
Activity Disturbance?®
1| Impact Piling Peak 190-245 dB re 1 pPa. SPL 160 dB re 1 pPa Peak 230 dB re 1 yPa Peak 224 dB re 1 yPa
Single Pulse SEL 198 dB(MIf) re 1 yPa -s SEL 183 dB(Mif) re 1 yPa -s

SEL 170-225dB re 1 yPa2 s

2| Vibro Driving 160-200 dB re 1 pPa SPL 120 dB re 1 pPa Peak 230 dB re 1 yPa SPL 180 dB re 1 yPa
SEL 215 dB(MIf) re 1 yPa ‘s

28 Department of Transport, Planning and Infrastructure, Underwater Piling Noise Guidelines (November 2012) 16.
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36. KIPT has failed to make provision in its construction plans for the times of year females and
calves are likely to be present in the calving/breeding habitat. The Addendum sets out the
following indicative construction timeframe, which provides for 309 days of “construction of
the suspended piled jetty including the deck and piling”.

Table 2 Indicative Construction Timeframe?®

Commencement day | Activity Expected duration
(approximate number of days)

Day 1 Construction of suspended piled jetty, including the deck and piling 309

Day 48 Onshore civil works (roads, pavements, services, offices, materials 364
handling conveyors and commissioning)

Day 178 Marine construction works (i.e. installing restraint dolphins, mooring 120
dolphins, etc.)
Day 298 Installation of pontoon and final pontoon finishing works including 108

weather and/or interruption contingency
Day 406 Marine works completed

Day 412 All construction completed

37. A recent study of the Great Australian Bight show that female Southern Right Whales are
likely to use calving and nursing grounds between the months of May-October (see Figure 5
below):

“Results here provide information on timing of arrival and departure of SRWs to the HoB
coastal aggregation area, which is required for species management in Australian waters
and risk minimisation. Considering the proportion of the breeding population recorded at
HoB from midJune to late-September, and the maximum percentage of breeding females at
HoB remaining at the end of the study period (61%), SRWs and their newborn calves may
be sensitive to potential impacts in the broader GAB area between May and October or
beyond. The number of breeding females present at the start of the season is an
underestimate because pregnant females are not recorded as part of that season’s breeding
cohort until they are sighted with a calf. For example, of the five unaccompanied adults
photo-identified between 16 and 19 June 2016, three were sighted later in the season with a
calf.”0

2% Environmental Projects, above n1, 10 .
30 Charlton, above n6, 36.
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Figure 5: Abundance of (a) the total southern right whales and (b) females accompanied by
a calf sighted at the Head of Bight Study area between 1992 and 2016 using a 14-day
moving average with 12 day overlap (presented as a proportion of overall sightings). The
dotted lines represent the 95% confidence limits.>"
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38. The long duration of construction (309 days) makes it inevitable that construction will be
taking place during calving season. No attempts have been made to mitigate impacts by to
Southern Right Whales during calving season.

39. Given that there are less than 300 individuals left in the Southern Right Whale eastern

population and that calving only happens once every three years, any disruption to calving
habitat at Smith Bay could lead to an irreversible, long term decline of the species.

Conclusion

40. For the reasons above, we submit that the Minister should not approve the Proposed Action
because of unacceptable impacts to the Southern Right Whale.

31 Charlton, above n6, 34.
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Sent: Friday, 20 December 2019 7:48 PM

To: DPTI:State Commission Assessment Panel
Subject: KIPT Smith Bay development EIS Comment
Categories: Green Category

Attention: Robert Kleeman

Unit Manager Policy and Strategic Assessment
Department of Planning, Transport and Infrastructure
GPO Box 1815

ADELAIDE SA 5000

Dear Mr Kleeman,

Having read the Kangaroo Island Plantation Timber’s addendum to the EIS for the Smith Bay development | would
like to express my full support for the project.

In particular, | am pleased that the concerns of the neighbouring aquaculture enterprise have been address through
the redesign of the wharf infrastructure.

The decision to redesign the solid causeway in lieu of a longer open-piled jetty has addressed the concerns
suggesting that the infrastructure would adversely affect coastal processes in Smith Bay and subsequently lowers
the risks to adjoining land-based aquaculture.

The report(s) also significantly address the issue of both businesses co-existing within the Smith Bay area .

| am a strong supporter of the long held ambition of the Island Community to see both a social and economic gain
from the forestry on the Island. This opportunity before us gives the strongest and most credible opportunity to
achieve that aim.

Cheers
Jayne Bates

Jayne Bates
C A PE Cape View Cottage Holiday Accommodation
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From: Joele Moodie

To: DPTI:State Commission Assessment Panel
Subject: Concerns about KPT"s Seaport development at Smith Bay
Date: Friday, 6 December 2019 5:06:25 PM

I’m concerned with the new design proposals size , The impact on flora, fauna and marine
life generated by the light and on going operational noise and vibration along with pile
driving and construction. The lack of adequate studies performed for all these issues. The
absence of appropriate management plans also makes it impossible to understand and
assess how they intend to mitigate the impacts. Bio security regarding international
shipping has not been properly addressed and poses extreme risk to kangaroo Island.


mailto:scapadmin@sa.gov.au

ANDROMEDA PARTNERS

CORPORATE ADVISORY

3" December 2019
Attention: Robert Kleeman
Unit Manager Policy and Strategic Assessment
Department of Planning, Transport and Infrastructure
GPO Box 1815
ADELAIDE SA 5001

Dear Mr Kleeman,
Re: KIPT Port at Smith Bay — Submission on revision to jetty structure

| wrote to the Minister of Planning on 29" March 2019 in support of the proposed KIPT Port at
Smith Bay. In light of the proposed revision to the jetty structure, which makes a substantial
further reduction in the project’s environmental impact, this project in the revised form should
be supported and promptly approved by the South Australia government.

At a time when economic growth is stagnating it is important that the South Australian
government demonstrates to the business community that large economically-viable,
environmentally-responsible projects are supported and dealt with in an efficient and timely
manner. Delays and uncertainty have substantial adverse impacts on businesses’ willingness to
invest capital and resources. Lengthy delays can have the effect of destroying value. This value
destruction can be quantified, and it is lost permanently both to the state of South Australia
and the country.

It has now been over 31 months since the previous Minister for Planning declared that the
proposal would be considered as a ‘major development’ pursuant to s.46(1) of the
Development Act 1993. While companies recognise that due process needs to occur such an
elongated timeframe appears excessive given that the approval process for the Tesla battery
storage project at Jamestown was nowhere near as arduous or lengthy.

| wish to reiterate our support for the wharf proposal for the reasons stated below:
e Affirmation by South Australia that the government is supportive of investment by
private enterprise;
Delivery of a key infrastructure project to Kangaroo Island;
Creation of long-term skilled jobs in a regional community;
Generating substantial and sustainable economic growth; and
Diversifying South Australia’s revenue sources, and in doing so generating considerable
foreign exchange income.

| appreciate your consideration of this submission.

Yours sincerely,

John Hobson
Partner

Level 36, Governor Phillip Tower, 1 Farrer Place, Sydney, NSW 2000
www.andromedapartners.com.au
ABN 78 615438 116
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Ref. No: L2019/
Cross Ref. No: L2019/
File No: 3.12.111
State Commission Assessment Panel
Attn: Robert Kleeman, Unit Manager Policy and Strategic Assessment
Department of Planning, Transport and Infrastructure
GPO Box 1815
Adelaide SA 5000

Via email: majordevadmin@sa.gov.au

19 December 2019

Dear Mr Kleeman
Referral Response — Kl Plantation Timbers, Addendum EIS

Major Development Proposal — Timber Port Facility — Allotment Comprising
Pieces Q51* & Q52* DP92343 Hundred of Menzies and Coastal Waters North Coast
Kangaroo Island, Smith Bay

Thank you for the opportunity to comment on the abovementioned Addendum EIS
produced by Kangaroo Island Plantation Timbers (KIPT), in respect of the development
of its proposed timber port at Smith Bay on the North Coast of Kangaroo Island.

Council acknowledges and welcomes the amendments made to the proposal in terms of
the port facilities responding to the concerns of Yumbah Aquaculture represented in the
initial consultation process. This is considered to be a positive step in attending to
environmental impacts in the area.

However, it is greatly disappointing to Kangaroo Island Council that our concerns
previously submitted to the Commission in May 2019, regarding road transport impacts
to Kangaroo Island, biosecurity concerns (for the Kangaroo Island coastline and marine
environment), and our fundamental concern about the location of the port facility have
not been addressed at all.

Council would, therefore again, implore the Commission to turn its attention to these
fundamental factors which affect the proponent company’s operational impacts upon
Kangaroo Island. Council further implores the Commission, as part of its assessment, to
identify the State Government DPTI/Transport Minister’s strategies intended to secure
major forestry haulage routes/high productivity vehicles (B / A Doubles combinations)
and the penultimate yet unanswered question on costs and accountability of upgrades
and maintenance to the transport route roads.

KIPT has indicated its Board / Directorship’s position that the company would not
contemplate any consideration of a port site located further west and therefore located
within the Southern Spencer Gulf Marine Park. Council would also implore the
Commission and Minister to establish whether the marine park can be adjusted to
accommodate a port facility which is not within the marine park boundaries.

Council is unequivocal in its view that the forestry product on Kangaroo Island must
establish its end use/export and it is fundamentally essential to move the forestry
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product from Kangaroo Island economically — in this respect Council supports the need
for a port facility, however, Council continues to vehemently contend that the location of
the proposed development at Smith Bay remains inappropriate.

Council maintains its view that a location further west on the Kangaroo Island coastline,
nominally west of Stokes Bay, would accommodate an adequate deep water port
appropriate for the envisaged Panamax sized vessels’ operational draught, without such
extensive wharf infrastructure, and would site the port facility substantially closer to the
forestry operations resulting in substantially reduced haulage distances to port, and
therefore, substantially reduced impacts to road infrastructure and residents.

Should you wish to further discuss any matters associated with this proposal, please do
not hesitate to contact me on 8553 4500.

Yours sincerely

T it o)

Greg Georgopoulos
Chief Executive Officer



From: Elorance Karin

To: DPTI:State Commission Assessment Panel
Subject: Concerns about KPT"s Seaport development at Smith Bay
Date: Wednesday, 18 December 2019 3:53:41 PM

KPT's New Smith Bay ( 650metre) "Wharf . does in NO way alter the IMPACT on the
ALREADY EXISTING PRISTINE WATERS of the Very Valuable BAY , SMITH
BAY....

Signifiigant studies by many scientists have already identified the AMAZING MARINE
LIFE NOW PRESENT IN THIS BAY.
EG, .....Seadragons, seahorses , amazing corals and grasses.

"HOW " could ANYONE give KPT a green light to destroy or even endanger what we
already HAVE ? Once gone , it's gone.

Notably, permanent hearing loss may also result for our beautiful creatures.
KANGAROO ISLAND IS A NOTABLE TOURIST DESTINATION...

How can any Australian Government give its "OK " to such a proposal..

How will we , as Austalians, come across World Wide ?

The World is watching.

We are a small island, and every part of our land and seas is IMPORTANT!

Neither will our roads be safe. They are narrow dirt/gravel roads. Deaths will occur.

Residential homes will be effected. ....... families/ children.
Please say NO to KPT.'s plans. And block all further requests from them.
Sincerely,

Karin Florance.


mailto:scapadmin@sa.gov.au

Attention; Robert Kleeman.

Dear Sir,

| send this letter of support for the changes made to the export port at Smiths
Bay by KIPT.

As a tree-owner | am impressed with the way KIPT have moved forward and
addressed the concerns of the neighbour.

My trees are ready for harvest, and it has always been important to me through
my long life here on Kangaroo Island to be courteous to my neighbours, but |
have also always respected the right of my neighbour to get on with his
business in a way that is legal, professional and fits within good conduct on both
sides of the fence.

Thank you for your attention.

Andrew Noble.

Karatta



From: Kirsty Buick

Sent: Wednesday, 18 December 2019 3:21 PM
To: DPTI:State Commission Assessment Panel
Subject: KIPT Super Jetty Objection

Categories: Green Category

To the Department of Planning Transport and Infrastructure Minister

Please see below for my Objection to KIPT’s Super Jetty proposal. Smith Bay is not the place
for this to get the go ahead.

Smith Bay is currently marine pest free. Can KIPT guarantee it will stay that way with the
introduction of panama ships coming in from international waters where pests have been
introduced from ships and destroyed ocean habitats?

How can KIPT prove that with the new design being a jetty 650metres long that it will not
affect the ocean currents in Smith Bay, and therefore increasing the water temperature
during the warmer months?

How does KIPT plan on putting the pile ons of this new jetty in? Hammering them will no
doubt cause all sorts of noise and vibrations in the ocean affecting all the local marine life,
including the seasonal whales and resident dolphin pods. How does KIPT plan on making
sure the ocean floor is not stirred up during this whole process and installing this super
jetty, so the Abalone Farm intakes suck this in and suffocate the abalone? How far are the
jetty piles going to be apart? Can the existing marine life pass under the jetty, and, if the
conveyor is operating, causing constant vibrations protruding down the jetty piles to the
ocean floor, how is this going to be managed or proven to have no effect on the marine
life?

How can KIPT prove that during wind events, that the neighboring Abalone farm will not
get covered in dust and wood chips?

How does KIPT plan to source their water from? There is no mains water supplied to Smith
Bay, and | do believe that to KIPT will need to use a lot of water for a vast majority of their
wood chipping operations and dust control?

Thankyou

Kirsty Buick
Processing Manager

yumbah: ¥

AQUACULTURE

Yumbah Kangaroo Island

1884 North Coast Road
WISANGER (Smith Bay) SA 5223
T: +61 8 8553 5322
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From: Lester Noble

To: DPTI:State Commission Assessment Panel
Subject: Attention Robert Kleeman
Date: Monday, 9 December 2019 9:14:07 PM

Dear Sir,As Blue gum plantation growers we support KIPT in their changes to the design
of their proposed new sea port at Smith Bay Kangaroo Island.Moving from a solid
causeway

to an open pile jetty will allow free movement of the sea water,which in turn will be much
better

for the marine environment.KIPT have been prepared to make these design changes in
working

with the community and neighboring industries to bring about the best out come,creating a
new

industry and jobs for the island.The trees are ready, the markets available,its time to start.
Thank you

Regards Lester & Erika Noble


mailto:scapadmin@sa.gov.au

From: Linda Briere

To: DPTI:State Commission Assessment Panel
Subject: Concerns about KPT"s Seaport development at Smith Bay
Date: Thursday, 19 December 2019 11:36:34 PM

Smith Bay is a unique marine environment that would be destroyed by KPT’s new Smith
Bay mega-wharf. The new plans do not mitigate the damage to this very special marine
environment. Other locations on Kangaroo Island are better options for KPT to build a

wharf.


mailto:scapadmin@sa.gov.au

From: Magagie Welz

To: DPTI:State Commission Assessment Panel
Subject: Concerns about KPT"s Seaport development at Smith Bay
Date: Thursday, 19 December 2019 8:28:11 PM

650 metres is a mega wharf and will have a mega impact on the pristine ecosystem of
Smith Bay. It will destroy the aesthetics of the area while introduction of pests and exotic
species will have a devastating effect on the rare and valuable ecosystem. A 650 metre
structure and ship activity will impact and disturb the routes taken by whales and dolphins
who use this area as a resting and recovery site. | am not sure if | can express my concern
of the impact on the whole area that will be experienced here as mega trucks carry wood
chips every few minutes for many kilometres of this up til now quiet wildlife area to a 650
metre wharf. This will impact on tourism a major industry of the island. It will impact in so
many ways on the Abalone farm with an even longer structure with increase lights noise
etc. But most importantly it will threaten the pristine waters and species of this unique
area.



DEEP WATER PORT FACILITY
Smith Bay, Kangaroo Island
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The Addendum to the EIS is currently on public consultation
TELL US WHAT YOU THINK

All submissions will be made publicly available and will be included in the proponent’s consolidated Response
Document (that will be released for public information at a later date).

Overall, what do you think about the proposed changes?
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Removal of the causeway (and the removal of the need to dredge)

/jene-a/\@( Cf@u €M 9 Q-n(—g tes ’O (OA reacd /;’L /Qrfég/vc,hm .

For CCons mie @ @g Ofle@l\’/afn L shlt believe C(édﬂe $estom
woold be a belley par/- (Prepasition T knao Hhere

(9 ccoyle of sencoe hoelles fer Hhis fe /t‘efpezy\. One He
Lapo susnar does pol wow e ¢ell and two if-(s Jocce beel ik
n He edge o a manon [7&\/}»\ proteche Zona .

T o mam advonlages s /5 mebu off poaken tight next

fo te Caasdl anel Shovker /-wc/inq Aislanee fHhos [esc yeac|

bd(%('t/ Cos{ﬁx F“‘Om He ()/@7&”@0 HY“"“ '—S)i@l’“‘;g‘éffzd Iuvw(—(c}\
165 23k to CapeDotion ancl hé lp to Simih By + £Ckm o Bolo it

Written submissions commenting on the Addendum are invited until 20 December 2019

Minister for Planning

o Bobortkleeman email to: majordevadmin@sa.gov.au
Unit Manager, Policy and Strategic Assessment Further information:
Department of Planning, Transport and Infrastructure www.saplanningportal.sa.gov.au

GPO Box 1815 www.saplanningcommission.sa.gov.au
ADELAIDE SA 5000

Government of South Australia

Further information 9 K
Call - 1800 PLANNING - press option 1 o ITJepartment gfl Pflanning,
Visit — sa.gov.au/planning/majordevelopments [IARRLL 00 Nastilicure
Email —




| agree the changes are an improvement, probably more costly. No need for dredging is certainly an
improvement. Removing the causeway is also a good idea. When breakwaters are constructed they
tend to muck up normal sand flow.

| can not remember what | put in my first submission but | would like to make a couple of comments.
It is very disappointing that Council and Yumbah will not speak to KIPT. If we could have some
constructive conversations it would help the process considerably. KIPT needs to be able to
negotiate with Council, State and federal governments to plan road infrastructure.

For economics of operations, | still believe Cape Dutton would be a better port proposition. | know
there is a couple of serious hurdles for this to happen, One the landowner does not want to sell, and
two the site us located in the edge of a marine park protection zone. The two main advantages is 15
meters of water right next to the coast and shorter trucking distance thus less road building costs.
From the Playford Highway — Stokes Bay Road intersection it is 23km to Cape Dutton, 46km to Smith
Bay and 60km to Ballast Head
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9 December 2019

Minister for Planning

Department of Planning, Transport & Infrastructure
GPO Box 1815

Adelaide SA 5000

Attn: Robert Kleeman, Unit Manager Policy & Strategic Assessment

Sub: Maritime Constructions Support for Marine Infrastructure for KIPT
Deep Water Port Facility, Smith Bay, Kangaroo Island

Dear Minister,

Maritime Constructions (MC), a family owned SME in Port Adelaide employing over 140 staff, have been
assisting Kangaroo Island Plantation Timbers (KIPT) for over 5 years in the development and planning of a
port/export facility for Kangaroo Island’s forestry resource.

As a local business, we are extremely excited and proud to be involved with this project. It will provide
significant increased employment opportunities for our current and new/additional staff including significant
upskilling of staff both on and off the island.

MC have been involved in the planning stages of quite a number of regional/resource projects in South
Australia (none of which ever made it this far) and | can categorically state that we have never seen the level
of personal investment, tenacity and determination to find the right solution for the island as we have done
from KIPT.

KIPT have taken any and all concerns raised extremely seriously and have invested heavily in designing and
adopting measures to mitigate any impacts both real and perceived; | know this because despite the
economic impacts of some of the decision junctures, KIPT has maintained a steadfast guiding principle that
they would navigate the development pathway in such a way as to accommodate, placate and mitigate
concerns and any areas of possible harm early and from the outset. To be completely frank, at times we
worried whether such a pathway was ever possible as there are inevitably always objectors to any
development, large or small, and broadening the scope of the EIS and field studies early on whilst altruistic,
seemed risky.

Marine Infrastructure Specialists



MARITIME CONSTRUCTIONS PTY LTD

ABN 23073923725
i |

With the deletion of any seabed disturbance by way of the removal of all dredging works, moving further out
to sea and the replacement of the entire rock armoured earthen causeway with a piled jetty, the construction
of the facility will have minimal impact, if any at all, to neighbours and the environment. This cannot be
overstated and KIPT should be commended for this as the alternatives certainly would have been more cost
effective.

Our company has been operating for over 25 years providing marine services to this state. We represent the
single best source for advice and guidance for the expected outcomes of any chosen methodology or
approach to this type of work. It is the unwavering opinion of our company that the final design that KIPT
have arrived at is the most environmentally friendly and will have by far the least impact on neighbours and
Smith Bay generally. After having priced and assessed the suitability of all other locations on the island, | can
also categorically say that Smith Bay is by far the most appropriate site for this well overdue infrastructure.

This project will be very important to our company and our suppliers and will provide for significant
investment decisions and massive spending in South Australia. Again, | point to all the proposed marine/port
infrastructure projects that never went ahead in South Australia and the missed opportunities for local
business and the local economy as a result.

Thank you for your time minister.

Yours sincerely

Shane Fiedler
Chief Executive Officer

Marine Infrastructure Specialists
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20 December 2019
By Email
majordevadmin@sa.gov.au

Minister for Planning

C/- Robert Kleeman

Unit Manager Policy and Strategic Assessment
Department of Planning, Transport and Infrastructure
GPO BOX 1815

ADELAIDE SA 5000

Dear Minister
ADDENDUM TO THE SMITH BAY WHARF EIS

| wish to register PF Olsen (Aus) Pty Ltd’s (PF Olsen Australia) support for the modifications that
Kangaroo Island Plantation Timbers Ltd (KIPT) have made to the design of the jetty for the Kl
Seaport.

The changes represent a considered and proactive approach to effectively address concerns
expressed by stakeholders relating to the initial plan’s potential impact on coastal processes and
the impact of dredging.

It is PF Olsen Australia’s view that the Kl Seaport should be approved as a matter of urgency.
Once the port is approved, plantation harvesting can commence and generate several hundred
direct and indirect regional jobs, and significant economic growth for the Kangaroo Island

community and South Australia more broadly.

In approving the Kl Seaport, the government will ensure that the residents of Kangaroo Island
and South Australia can realise the potential this development has to offer.

Yours sincerely,
PF OLSEN (AUS) PTY LTD

Hordes. Con 7

Martin Crevatin
Acting Managing Director



December 2019

MITSUI&CO

Submission regarding the addendum to the draft EIS for the proposed Kangaroo Island Plantation
Timber seaport at Smith Bay

Mitsui & Co. (Australia) Ltd. (Mitsui) welcomes the opportunity to make a submission regarding the
addendum to the draft Environmental Impact Statement for the proposed Kangaroo Island Plantation Timber
Ltd (KIPT) seaport at Smith Bay.

The South Australian Government’s rigorous assessment process, including the requisite Environmental
Impact Statement (EIS) provides a valuable opportunity for constructive community, industry and regulatory
consultation on the proposed development.

Mitsui in Australia
Mitsui is a global trading and investment enterprise, and a long-term partner of Australia.

As Australia’s fourth largest exporter with $8 billion in total exports annually, we are helping deliver lasting
benefits for the nation’s future.

We have invested more than $15 billion in Australia over the last decade alone, including in significant
renewable power infrastructure in South Australia. We continue to work as a trusted partner with local
businesses to identify new opportunities and create new trade flows that strengthen the national economy.

Mitsui is proud of our history in Australia and the work we do. Our investment in Australia extends to
contributing to the community through activities outside our core business, specifically in the areas of
international exchange, education, environment and sustainability.

Mitsui Bussan Woodchip Oceania

Mitsui Bussan Woodchip Oceania Pty Ltd (MWO) is a wholly owned Australian based subsidiary of Mitsui &
Co. Ltd.

Over several decades, MWO have heavily invested in Australia’s forest products industry. MWQ's
involvement in the forest industry spans the entire supply chain - from planting seedlings, to processing
timber, to delivering wood products to customers throughout Asia.

Mitsui’s woodchip export joint venture in the Portland region recently celebrated 10 years of operation.
Mitsui was proud to celebrate the contribution to the community and economy, noting that we have
exported over AUS1 billion worth of woodchips since 2007.

MWO is a valued partner in and trusted operator of sustainable forestry resources across Australia. These
investments include timber plantations and processing and exporting operations in South Australia, Victoria
and Western Australia.

MWO'’s partnership with KIPT

MWO and KIPT have executed long-term offtake agreements for the timber products growing on Kangaroo
Island (Kl). The arrangement gives MWO exclusive access to a valuable resource during a period of
anticipated scarcity, while giving KIPT the security of dealing with a highly regarded and reliable trader,
marketer and offtake partner.



December 2019

MITSUI&CO

Submission regarding the addendum to the draft EIS for the proposed Kangaroo Island Plantation
Timber seaport at Smith Bay

MWO is also the exclusive developer and operator of the proposed woodchip handling facility. Plans for the
facility include infrastructure capable of receiving, screening, stockpiling, sampling, and loading woodchips
into bulk vessels for export. MWO operates similar facilities at Bunbury, in Western Australia and in Portland,
Victoria.

Through its ongoing investments and activities, MWO is a significant contributor to the local economies and
communities of Portland, Myamyn, Collie and Bunbury, in addition to the benefits flowing to the wider
regions. KIPT will work closely with MWO and draw on their extensive experience managing woodchip-
handling facilities to ensure the operations are efficient, safe and integrated into the local KI community.

Addendum to the Smith Bay Wharf Draft Environmental Impact Statement

Mitsui considers KIPT’s Addendum to the Smith Bay Wharf EIS to be a considered response to feedback
received during the public consultation period, making particular effort to accommodate the neighbouring
Yumbah abalone farm.

Mitsui and our partners have operated our Portland woodchip export operation in proximity to Yumbah
Narrawong abalone farm for many years. The two operations have successfully coexisted during that time
and delivered lasting benefits to the Portland community. Mitsui hopes the two companies can coexist at
Smith Bay so we may deliver similar benefits to the Kangaroo Island community.

Support for a sustainable Australian forest industry

Mitsui and MWO are proud supporters of a sustainable Australian forest industry. Sustainably produced
wood and timber products offer a suite of benefits — being renewable, reusable, recyclable, and
biodegradable. Sustainably managed forests and plantations absorb immense volumes of CO; every day,
storing that carbon in our homes and household products.

KIPT have achieved Forest Stewardship Council (FSC) and Program for the Endorsement of Certification
(PEFC) certification for the hardwood plantations growing on Kl, making them among the most sustainably
managed forests in the world.



From: Paul Turnbull

To: DPTI:State Commission Assessment Panel
Subject: Smiths Bay Development - change to EIS
Date: Tuesday, 3 December 2019 4:57:27 PM

Attention: Robert Kleeman

Unit Manager Policy and Strategic Assessment
Department of Planning, Transport and Infrastructure
GPO Box 1815

ADELAIDE SA 5000

Dear Mr Kleeman,
| am a shareholder of kpt and visited the site of the development in November 2019.

The changed design for the jetty is a step change improvement for the natural water flow in
Smith’s Bay. | commend the board and management of kpt for this change as it shows sensitivity
to the environment and community at the cost of delaying a decision on the eis, increasing the
cost of the development and delaying jobs and wealth that the project provides for all.

I am impressed by the professionalism.

| support the project and the modified design.

Kind Regards

Paul Turnbull

Sent from Mail for Windows 10
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Robert Kleeman,

Unit Manager Policy and Strategic Assessment
Planning and Development, Development Division
Dept of Planning, Transport and Infrastructure
GPO Box 1815

Adelaide SA 5000

majordevadmin@sa.gov.au

Re: Proposed timber port at Smith Bay, Kangaroo Island

Dear Minister Knoll,

It would appear that Kangaroo Island Plantation Timbers has now suffered a
prolonged and costly project EIS to which there appears no end. It is time for your
government to make a decision in the interests of allowing future sustainable and
economically desirable projects for South Australia.

My concerns have always been for the collateral damage potential to our fisheries,
wildlife and other commercial ventures such as Yumbah aquaculture. It is now clear
to me that the floating wharf design and its additional length addresses the main
concerns stated by Yumbah in previous correspondence. The recent amendment to
the EIS is not only a valid and fair compromise to Yumbah’s concerns but it is also an
indication of the commitment by KIPT to adhere to their environmental concerns in
support of their social license.

I have every confidence that KIPT will stand by its promises to protect the
environment on Kangaroo Island while adding a further layer of responsible industry
to the island’s economy.

| would be pleased to be interviewed separately in this matter if this would be helpful.

Yours sincerely

Peter Clements

Former Mayor of Kangaroo Island

Tuesday, 3 December 2019
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Peter Wales

American River

SA 5221

Mr Robert Kleeman,

Unit Manager Policy and Strategic Assessment
Planning and Development, Development Division
Dept of Planning, Transport and Infrastructure
GPO Box 1815

Adelaide SA 5000

Dear Sir,

KIPT — PROPOSED JETTY AT SMITH BAY, KANGAROO ISLAND

In April of this year (2019) I wrote to you to express my support for Kangaroo Island
Plantation Timbers’ Smith Bay Jetty project.

The plan as it stood at that time was an exceptionally positive, transformative project
for Kangaroo Island, with flow-on benefits to the whole of South Australia.

Objections to the jetty had primarily been made by, or at the urging of, staff at
Yumbah’s abalone farm at Smith Bay. The principle objection was purported negative
impacts on the viability of farmed abalone during construction, and claimed possible
issues with water quality when the jetty was in use.

Yumbah noted at the time of the release of the EIS: “The causeway is the most
concerning physical feature of the seaport for Yumbah.” and “The only option to
protect coastal currents is an open-piled jetty with the berth pocket extended further
offshore.”

Maintaining coastal currents appeared to be important to Yumbah because the 200
megalitre per day waste outflow from their facility, if not adequately dispersed by
ocean currents, has the potential to raise ambient water temperatures in the bay to
the point where marine wildlife is endangered, and intake temperatures are too high
for their own equipment to moderate to ensure the viability of farmed abalone.

One would have thought that since this issue existed because of high temperatures in
Yumbah’s waste outflow, this was Yumbah'’s problem to resolve, rather than KIPT’s
and the community’s.

Nonetheless, although considerable additional costs will be incurred in construction,
KIPT acted to resolve both of Yumbah’s key complaints. The proposed change to the
design of the jetty removes the solid causeway, replacing it with an open-piled jetty

and extending the berth pocket further off-shore, exactly as Yumbah requested. This



change reduces the need for dredging, and allows flow through of ocean currents with
minimal disruption, ensuring Yumbah’s waste outflow has minimal opportunity to
interfere with wildlife and their own operations.

KIPT and community members who attended information sessions believed on the
basis of advice given by marine biologists and engineers that any environmental and
water quality issues with the initial proposal could be mitigated to ensure the safety of
marine wildlife, and no disruption to Yumbah’s Smith Bay operations.

The proposed change even further reduces the environmental impact of the project,
and ensures water quality in the bay is maintained.

Objections offered to Kangaroo Island Plantation Timbers’ Smith Bay Jetty proposal
have no basis in real world evidence and experience, or in the case of temporary
changes in water quality during construction, can be mitigated to ensure minimal
environmental impact, and continued safe operation of the abalone farm.

The development of a jetty at Smith Bay offers substantial ongoing social and
financial benefits to the residents of Kangaroo Island and should proceed.

B.Th, MCTS, MCITP, A+ IT Tech, CTT, Project+

06/12/2019



RJ & VJ Ordway
Lemon Tree Cottage

Kingscote SA 5223
27th May 2019

Attention: Robert Kleeman,

Unit Manager Policy and Strategic Assessment
Planning and Development, Development Division
Dept of Planning, Transport and Infrastructure
GPO Box 1815

Adelaide SA 5000

via email to: majordevadmin@sa.gov.au

Re: Smith Bay development proposal by Kangaroo Island Plantation Timbers

| wish to provide a letter of support for the proposed design change to the Smith Bay Wharf
Draft Environmental Impact Statement as detailed in the Addendum prepared for Kangaroo
Island Plantation Timbers (KIPT). '

| commend KIPT’s decision to abandon the solid causeway in favour of an open-piled jetty and
working with neighbours to address concerns about the potential negative environmental
affects to coastal processes which dredging and solid causeway may have caused.

| believe the forestry industry has the potential to stimulate the economy and improve the
number of people living on the island. If the population of the Island can increase by 400-500
people because of the 200+ jobs on offer, that will not only benefit small business here but will
also provide more people for our sports, community and service groups, such as CFS. Our
volunteers are an integral part of our rural community and we need more of them, these new
people will become a part of our communities and support our volunteers, as well shows, field
days, markets and much much more.

With these design changes, there will be no harm to water quality in Smith Bay and no material
risk to Yumbah providing the best environment for both operations are in the best co-exist

The Island relies so much on seasonal business — both in tourism and in agriculture. The all-
year-round forestry industry will bring much-needed, well-paying jobs and allow all businesses
on the Island to prosper.

Yours sincerely,

Oolarie L% © rd-gxij

Dick & Val Ordway



Penneshaw Fuel and Hardware

Penneshaw 5222

Robert Kleeman,

Unit Manager Policy and Strategic Assessment
Planning and Development, Development Division
Dept of Planning, Transport and Infrastructure
GPO Box 1815

Adelaide SA 5000

via email to: majordevadmin@sa.gov.au

19" December 2019

Re: Addendum to Environmental Impact Statement for Proposed timber port at Smith Bay, Kangaroo Island

Dear Mr Kleeman,

| wish to provide a letter of support for the proposed design change to the Smith Bay Wharf Draft Environmental
Impact Statement as detailed in the Addendum prepared for Kangaroo Island Plantation Timbers (KIPT).

I commend KIPT’s decision to abandon the solid causeway in favour of an open-piled jetty and working with
neighbours to address concerns about the potential negative environmental affects to coastal processes which
dredging and solid causeway may have caused.

This project has the potential to be the biggest full-time employers on the island which is much needed in the
Kangaroo Island community. Business confidence is currently low; with a council reducing its operational and
infrastructure budget, limited government commercial construction work forecast for Kl in the coming years and
locked up economic potential of the forested lands — business owners like ourselves have considered and will
consider if we can afford to remain on KI.

With these design changes, there will be no harm to water quality in Smith Bay and no material risk to Yumbah
providing the best environment for both operations are in the best co-exist

I urge you to approve the export facility development by Kangaroo Island Plantation Timbers, which will enable the
establishment of the forestry business - a new, sustainable and profitable industry for Kangaroo Island.

Yours sincerely,

(]

Richard Ordway

Penneshaw Fuel and Hardware



From: Ros Morgan

To: DPTI:State Commission Assessment Panel
Subject: Submission
Date: Tuesday, 10 December 2019 9:53:27 AM

Attention: Robert Kleeman, Unit Manager Policy and Strategic Assessment Department of
Planning, Transport and Infrastructure
GPO Box 1815 ADELAIDE SA 5000

Dear Sir,

I write in support of KIPT'S addendum to the EIS for a deep sea port at Smiths Bay.

In response to Yumbah the change to an open pile jetty of 650 metres in length and the use
of Worlds Best Practice construction methods should negate any objections to the port
being approved.

Brian L Morgan
PMB15 Flinders Chase Service
Via Kingscote Kangaroo Island SA 5223
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From: S Petit
To: DPTI:State Commission Assessment Panel
Date: Friday, 20 December 2019 12:22:31 AM

Attention: Robert Kleeman, Unit Manager Policy and Strategic Assessment

Re: Submission regarding the amended proposed Smith Bay Wharf development on
Kangaroo Island

From: Dr. S. Petit, Associate Professor in Wildlife Ecology

20 December 2019
To: majordevadmin@sa.gov.au

Thank you for the opportunity to provide comments on the Smith Bay Wharf amendment.

1. Although it is positive that the proponents have abandoned the idea of major
dredging, it is inconceivable that the proposed development and associated
activities would not have a dramatic impact on the Bay and coastal processes. The
timber plantations were established without planning for the future, resulting in
the situation we are in now. With great sympathy for shareholders, we must be
realistic and at last decide that proper planning must be undertaken for any
activity with potentially serious impacts, and it is time that long-term planning be
conducted. The following questions must be asked from both the proponents and
our planning minister:

- Considering the proposed continued activity and spread of the blue gum industry
on Kangaroo Island, what is the impact of the industry on the water table and
recharge requirements (blue gums consume a considerable amount of water)?

- What is the impact of the industry on biodiversity?

- Would other agricultural activities be more suitable for Kangaroo Island?

- Have other avenues (with local benefits) be sought for the woodchips?

- In view of the extraordinary cost of running an international seaport that is
expected to run in total from 1 to 2 months per year or so, who is going to pay for
its maintenance?

- Itis obviously impossible for an international seaport not to be plagued by
biosecurity issues; a location that accepts an international seaport has to accept
the introduction of highly damaging marine and terrestrial pests. What will be the
social and environmental impacts of these new pests?

- Prices of woodchips vary dramatically; what will happen when prices drop and
other, more competitive markets develop elsewhere?

- If the portis used 30-75 d per year, who are the other potential users? What is
their activity and how is their activity going to affect Kangaroo Island? Will “they”
pay for the maintenance of an international seaport? What would fees have to be
to cover the costs without taxing the community?

- If KIPT goes out of business, what will happen to the seaport?

- Who would own the seaport located in State (public) waters?

- How is KIPT going to deal with the koala issue in its Kl plantations?

No one is against progress, but progress is planning appropriately (with the future in
mind!), not necessarily building constructions that have significant social, economic, and
environmental legacies.

2. It appears that one of the major issues raised by the community and not presented in
the amendment is road traffic. It is not appropriate to say that no matter of national
environmental significance is concerned, when threatened species occur in the area (e.g.
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how does one offset dead echidnas?). The noise and disturbances created by truck traffic
have not been considered. The planning minister should also advise whether the state will
be paying for the ongoing additional maintenance of the roads.

3. Similarly nothing has been said about minimising the effect of road dust (extraordinarily
large volume of truck traffic) and sawdust on both terrestrial and marine environments.
Added to diesel, wood leaching, fungicides, and sediment pollution, these impacts could
be significant on residents and local ecosystems.

4. Although the public hopes that concerns will be addressed by the proponents, it
appears that this activity will take place “in due course” —and there is no indication that
these numerous concerns will be taken into account before a decision is made. “KIPT and
the EIS study team are currently reviewing, assessing and considering the submissions. A
formal Response Document, which will summarise KIPT’s responses, will be submitted to
the Minister for Planning (‘the Minister’) in due course.” (p. 1).

5. No additional information is available concerning the previous cost/benefit analysis,
which did not include true costs.

In conclusion, the amendment is disappointing in that its only contribution to addressing
public comments is a reduction of dredging (any reduction goes in the right direction),
when many other extremely important issues exist. The Department of Planning needs to
examine costs to the State, the local community, and biodiversity. Kangaroo Island thrives
on its wilderness and the green image of agriculture — the island’s environment is unique
Australia; any decision to destroy wilderness will have serious consequences to long-term
social, economic, and environmental viability.
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Robert Kleeman,

Unit Manager Policy and Strategic Assessment
Planning and Development, Development Division
Dept of Planning, Transport and Infrastructure
GPO Box 1815

Adelaide SA 5000

via email to: majordevadmin@sa.gov.au

4* December 2019

Re: Addendum to Environmental Impact Statement for Proposed timber port at Smith Bay, Kangaroo Island

Dear Mr Kleeman,

| wish to provide a letter of support for the proposed design change to the Smith Bay Wharf Draft Environmental
Impact Statement as detailed in the Addendum prepared for Kangaroo Island Plantation Timbers (KIPT).

| commend KIPT’s decision to abandon the solid causeway in favour of an open-piled jetty and working with
neighbours to address concerns about the potential negative environmental affects to coastal processes which
dredging and solid causeway may have caused.

As a significant contributor to the construction industry on Kl, Kauppila Builders sees the Smith Bay Wharf as a
massive opportunity as well as an absolute necessity. Business confidence is currently low; with a council reducing
its operational and infrastructure budget, limited government commercial construction work forecast for Kl in the
coming years and locked up economic potential of the forested lands — business owners like ourselves have
considered and will consider if we can afford to remain on KI. This is a massive decision for us, but if we don’t see a
future here, we will need to look elsewhere for our family’s future.

With these design changes, there will be no harm to water quality in Smith Bay and no material risk to Yumbah
providing the best environment for both operations are in the best co-exist

| urge you to approve the export facility development by Kangaroo Island Plantation Timbers, which will enable the
establishment of the forestry business - a new, sustainable and profitable industry for Kangaroo Island.

Yours sincerely,

LB & SK Kauppila

Kauppila Pty Ltd

LB & SK Kauppila | 62 Lovers Lane (PO Box 602), Kingscote SA 5223

www.kauppila.com.au | Like us on Facebook
BLD 244321 | ABN 80 155 073 868
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From: Ibudaric Ibudaric

To: DPTI:State Commission Assessment Panel
Subject: Smiths Bay Development
Date: Monday, 9 December 2019 8:21:02 PM

I would like to take the opportunity to express my overall support for the proposed jetty at
Smiths Bay. It would appear the major concerns have been addressed, and while I still
have reservations about maintenance to existing roadworks with the hugely increased truck
traffic, | believe the benefits to the Island's economy and infrastructure make it
worthwhile. Smiths Bay to look at is a sea of black shadecloth, not a pristine jewel and
already exploited. Meanwhile a great deal of the Island is under forestry, which simply
must be harvested.

Regards, Steve Budarick, Kingscote.
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From: Sue Holman

To: DPTI:State Commission Assessment Panel
Subject: Concerns about KPT"s Seaport development at Smith Bay
Date: Wednesday, 4 December 2019 1:13:50 PM

I am even more concerned about the mega-wharf plans as, not only will it cause seriously
high levels of noise in the ocean, but it will also drive Dolphins and their calves even
further out to sea and therefore they would be in far greater danger of being predated upon
further off shore and, the calves would be in further danger as the water temperature would
be significantly colder than what they require while so tiny. That is why the females stay
inshore - so their babies are safe and kept at the right temperature. We have photographic
evidence that the Dolphins breed all year round and, also, back up photographic evidence
that there are a significant number of breeding Dolphins that regularly travel via Smith Bay
from Dashwood Bay to Emu Bay & North Cape and back.

The on-land issues and concerns | had with the previous EIS have not been addressed at all
so my concerns regarding roads being unable to cope with the truck traffic, and all that
ensues, remain unchanged ie. noise and dust pollution, wildlife and their habitat being
destroyed along any route the trucks would take, danger to other road users - especially
overseas tourists that are not familiar with Australian dirt road driving.

The Koalas being evacuated from where they've been settled for so long then having to
migrate into other Koala territories with the ensuing trouble that would cause to already
stretched Wildlife Vets/carers resources - besides the extra road carnage. Light pollution at
Smith Bay 24/7 is yet another to keep on the list.

As for using it as a 'multi-user' facility - that is impossible as the amount of infrastructure
needed for cruise ships to use it for their passengers prohibitive, as they would need far
more facilities than is practically possible to be built at that site.
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From:

To: DPTI:State Commission Assessment Panel
Subject: KIPT Smith Bay Development

Date: Tuesday, 10 December 2019 8:04:42 PM

Attention: Robert Kleeman

Unit Manager Policy and Strategic Assessment
Department of Planning, Transport and Infrastructure
GPO Box 1815

ADELAIDE SA 5000

Dear Robert
I wish to show my support for the new design of the KIPT Smith Bay extension of the

jetty/wharf.

This would have to be a huge plus for the ab farm, noting that there won’t be as much
dredging required.

I am very impressed with the changes and sacrifice that KIPT are prepared to make for this
development to go ahead.

Yours sincerely

Tom Fryar

Emu Bay SA 5223
Kangaroo Island
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Dec 181 2019

Kangaroo Island Plantation Timbers Addendum Response

PREAMBLE

Ever since the research findings of the Rolland Study following 9/11 were published it has been
acknowledged as fact that anthropogenic sound has enormous impacts upon the lives of
cetaceans.

These marine mammals use sound as their major sense for meeting their lifestyle needs and our
interference with this element of their lives is of extreme concern to scientists around the globe.

We can no longer claim we act with impunity and in light of our expressed desire to maintain
biological diversity, we must do everything we can to mitigate the impacts of human induced
noise on the marine environment.

e Sound Propagation Modelling:

The proponents have stated their sound propagation modelling is adequate to cater for the
changes outlined in the addendum document. They make consistent statements that the
mitigation measures described in the EIS are considered adequate to cater for the amended
design.

An example below is drawn from their conclusion to Appendix D of the Addendum:

“The changes to the design do not change the risk profile of the development as described in the Draft
EIS. No additional MNES would be triggered by the changes to the proposal. Mitigation measures as
described in the Draft EIS and in Table 1-2 are considered effective to manage any direct or indirect
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impacts to the southern right whale. The revised proposal would not generate any residual significant
impacts on the southern right whale.”

In keeping with the scant regard for MNES demonstrated in the EIS, KIPT have asserted
throughout the Addendum in Sections 4.6 Matters of National Environmental Significance
and 4.8 Noise and Light, that there is no need to change anything in their mitigation measures.

“Table 14-2 of the Draft EIS identifies the development’s potential imﬁacts on the southern right whale. The
impact assessments (direct and indirect) for the southern right whale have been reviewed (see Appendix D).

The increased length of jetty substructure and increased piliné; activity (number of piles to be installed, and
thﬁ olllstance the activity would occur further out to sea) would have a negligible impact on southern right
whales.

Noise r_nodellinﬁ (Resonate 2018) undertaken on piling for the original design in the Draft EIS considered two
scenarios which are consistent with the redesign: a duration of 30 minutes per day, assuming 60 blows per
minute; and a duration of 15 minutes per day, assuming 120 blows per minute.

The revised impact assessment considers the revised construction program that plans for the installation of
one pile at a time, but with the possibility of piling in two locations simultaneously.

PilingI in two places simultaneously would effectively double the number of blows per minute per day, which
would have the effect of increasing the cumulative sound exposure level (SEL) by 3 dB, and increasing the
‘threshold distances’ for temporary threshold shift ?TTS) and permanent threshold shift (PTS) onset by
approximately 1.6 times the values in Table 18.11 of the Draft EIS, assuming the exposure time is the same.

It is important to note that with the extended piled jetty substructure, the duration i)er day of the impact
pilling is consistent with the assumptions used for the original modelling, and would occur for a total period
of up to 20 minutes per pile installed, with up to two piles being installed per day.”

“The Draft EIS assessed potential noise and vibration impacts which may have resulted from constructing a
shorter section of suspended piled jetty. (This was incorporated into the original design). The approach would
now be a full length suspended piled jetty and the impact assessments have been reviewed in that context. The
onshore components of the KI Seaport have not changed.”

“The suspended piled jetty requires the installation of apProximater 156 tubular steel piles using a jack-up
(piling) bar?e and impact hammer (refer Section 3.2.1). Increasing the number of pile installations to
construct a longer jetty would also potentially extend the duration of the impact (noise source).

The baseline underwater noise environment at Smith Bay was described in Section 18.4.2 of the Draft EIS, and
the effects of piling activities on the underwater noise environment were described in Section 18.4.4 of the
Draft EIS. The revised design uses the same construction methodology described in the Draft EIS, which is
summarised in Section 3.2 of the Addendum.

Underwater environmental impacts were assessed based on the:
* existing conditions (such as ambient noise environment, local bathymetry, wave and wind climate)
* significant marine species in the study area

« significance of the area as a habitat for marine species
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* species’ sensitivity to sound

» characteristics of the identified noise sources in terms of duration, source level and frequency
* sound propagation characteristics of the marine study area.

The potential impacts that were considered in the assessment are, in increasing order of severity:
* behavioural change

 temporary threshold shift (TSS) in marine species’ hearing
 permanent threshold shift (PTS) in hearing
 organ damage (possibly leading to death).

To assess the impacts of the construction and operational sources, noise criteria were established for each of

the considered impact levels. The underwater noise criteria adopted are based on National Oceanic and

Atmospheric Administration (NOAA) Marine Mammal Acoustic Technical Guidance and the Sound Exposure

Guidelines for Fishes and Sea Turtles. These represent the most up-to-date research and approach for the

S e%iels: considered in this assessment and are generally more stringent than the DPTI Underwater Piling Noise
uidelines.

As noted in the Draft EIS, damage to the hearing of marine fauna would be considered unlikely as the normal
behavioural response to loud noise would be to move away.

Behavioural changes in response to noise are expected to be temporary and ecologically inconsequential as
Smith Bay is not known to provide important feeding or breeding habitat.

The management and mitigation measures described in the Draft EIS include usingra soft start, establishing
a 1 km shutdown zone around the site (i.e. beyond the predicted PTS distance, see Table 21 of Resonate 2018
of the Draft EIS), and monitoring bY marine mammal observers. The use of two piling rigs would reduce the
total duration of piling, which would also be a consideration for planning the construction program.

Operationally, it is considered that the suspended piled jetty and reduced in-waterfootprint would have a
negligible impact on whale behaviour. The design changes would remove the solid causeway from the design
(which may be considered a potential barrier to movement) and any future maintenance dredging activity
would no longer be required.

The proposed management measures for identified potential impacts to the southern right whale (see
Appendix D Table 1-1), are consistent with the principles described in the EPBC Act Policy Statement 2.1 —
Interaction between offshore seismic exploration and whales (DEWHA 2008) and are considered effective.

E'_Peb?ssies;)ment of the revised design against the ‘significant impact criteria’ is provided in Appendix D
able 1-2).”

“Based on the above assessment, there would be no residual significant impacts on the southern right
whale as a result of the revised design for the Kl Seaport.”

“The changes to the design do not change the risk profile of the development as described in the Draft EIS.
No additional MNES would be triggered by the changes to the proposal.

Existing mitigation measures as described in the Draft EIS are considered effective to manage any direct or
indirect impacts to the southern right whale. The revised proposal would not generate any residual
significant impacts on the southern right whale.”

This is a completely false assumption and assertion.

It is based on convenience, not Science.
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In Section 2.2 Government Agency Consultations on the Design Change in specific
discussions with the Department of the Environment and Energy (Commonwealth) the following
is stated:

“Underwater noise baseline data collection and predictive modeling assessment review in relation to the
design change”.

We are obviously not the only people concerned about the lack of adequate sound modeling in
light of the changes to the design of the wharf.

Their response is simply to suggest what was in place was good enough previously so it’s good
enough now, albeit 250 metres further out to sea.

This is extremely unscientific and shows a complete lack of understanding of sound
propagation in the marine environment.

e Potential Impacts:

Sound propagation properties change markedly in different situations as described in the EIA
Guidelines attached. Also attached are the CMS Technical Studies for the guidelines.

Australia is a signatory to the CMS documentation provided and due consideration needs to be
taken of the principles and findings of this world leading research.

The EIA Guidelines and accompanying CMS Technical Details were presented and adopted at
the CMS CoP 12, 2017 in the Philippines. They describe the possible impacts of all known forms
of anthropogenic sound introduced to the marine environment and include information regarding
construction noise production relevant to this submission.

*Reference 1 - Attachment 1: EIA Guidelines

*Reference 2 - Attachment 2: CMS Guidelines: EIA Marine Noise Technical Support Information

The following tracts from Page 9 from these extremely comprehensive documents make salutary
reading.

They are an excellent starting point in any consideration of anthropogenic sound in the
marine environment.

8. The propagation of sound in water is complex and requires many variables to be carefully
considered before it can be known if a noise-generating activity is appropriate or not.
It is inappropriate to generalize sound transmission without fully investigating propagation
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(Prideaux, 2017a). Often, statements are made in Environmental Impact Assessments that a noise-
generating activity is ‘X’ distance from ‘Y’ species or habitat and therefore, will have no impact. In these
cases, distance is used as a basic proxy for impact but is rarely backed with scientifically modelled
information. (Wright et.al. 2013; Prideaux and Prideaux 2015)

9. To present a defensible Environmental Impact Assessment for any noise-generating activity
proposal, proponents need to have expertly modelled the noise of the proposed activity in the region and
under the conditions they plan to operate. Regulators should have an understanding of the ambient
or natural sound in the proposed area. This might require CMS Parties or jurisdictions to develop a
metric or method for defining this, by drawing on the range

of resources available worldwide. (Prideaux, 2017a)

10. All ElAs should include operational procedures to mitigate impact effectively during activities,
and there should be proof of the mitigation's efficacy. These are the operational mitigation
procedures that should be detailed in the national or regional regulations of the jurisdictions where
the activity is proposed. Operational monitoring and mitigation procedures differ around the world, and
may include industry/company best practices.

Monitoring often includes, inter alia:
a. periods of visual and other observation before a noise-generating activity commences
b. passive acoustic monitoring
c. marine mammal observers
d. aerial surveys

Primary mitigation often includes, inter alia:
e. delay to start, soft start and shut-down procedures
f. sound dampers, including bubble curtains and cofferdams; sheathing and jacket tubes
g. alternative low-noise or noise-free options (such as compiled in the OSPAR inventory of
measures to mitigate the emission and environmental impact of underwater noise)

Secondary mitigation, where the aim is to prevent encounters of marine life with noise sources, includes
inter alia:
h. spatial & temporal exclusion of activities

11. Approaches to mitigate the impact of particle motion (e.g. reducing substrate or sea ice
vibration) should also be investigated. Assessment of the appropriateness and efficacy of all

operational procedures should be the responsibility of the government agency assessing

Environmental Impact Assessments (EIA).

Given the plethora of studies completed, some of which are noted here, and the data acquired
regarding the impacts of construction noise upon the marine environment, it is timely for the
government to consider the situation in light of potential economic, social and environmental
implications.

*Reference 3 - Attachment 3: Environmental Impact Assessment Guidelines Prideaux_Prideaux2015

From pages 11 and 12 of the EIA guidelines the following points are worthy of note:
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23. Many propagation models have been developed such as ray theory, normal modes, multipath
expansion, fast field, wavenumber integration or parabolic equation. However, no single model
accounts for all frequencies and environments. Factors that influence which propagation model/s
should be used include the activity noise frequencies, water depth, seabed topography, temperature
and salinity, and spatial variations in the environment.

(Urick, 1983, Etter, 2013; Prideaux, 2017a)

The information provided below in Sections 25 and 28 is especially relevant in consideration of
impacts upon resident marine fauna, particularly Sygnathids, which include a number of
endangered species.

25. Commonly missing in EIAs is the modelling of particle motion propagation.
Invertebrates, and some fish, detect sound through particle motion to identify predator and prey. Like
sound intensity, particle motion varies significantly close to noise sources and in shallow water.
Excessive levels of ensonification of these animal groups may lead to injury (barotrauma). Specific
modelling techniques are required to predict the impact on these species.

28. Sound exposure levels works well for marine mammals but not well for a number of other
marine species, including crustaceans, bivalves and cephalopods, because these species are
thought to mainly detect sound through particle motion. Particle motion or particle displacement is the
displacement of a material element caused by the action of sound. For these Guidelines the motion
concerned is the organism resonating in sympathy with the surrounding sound waves, oscillating
back and forth in a particular direction, rather than through the tympanic mechanism of marine
mammals or swim-bladders of some fish species.

(Mooney, et.al., 2010; André, et.al., 2011; Hawkins and Popper, 2016; NOAA, 2016)

e Inadequate Sound Propagation Modelling:

As the water properties modelled in the original EIS are significantly different from those now
involved in the amended plan, further, more comprehensive modelling should be
undertaken.

It is not conceivable to make decisions based on the previously provided modelling which is no
longer relevant.

To suggest otherwise is irresponsible in the extreme and in keeping with KIPT’s previous
performance with respect to MNES.

e Questionable “Benefits” of Movement Offshore:

The proponents have been at pains to explain the “benefits” of the movement further offshore by
250 metres.

They have described the benefits in detail without any consideration of the difficulties this
creates for marine fauna and cetaceans in particular. This is particularly so for impacts which
will “disrupt the breeding cycle of a population” as specified under MNES/EPBC
documentation.
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In their documentation KIPT state the following:

“The National Conservation Values Atlas identifies the entire coastline of Kangaroo Island as a
biologically important area that is used for seasonal calving by the southern right whale (DoEE 2015),
and there are no records of breeding in this area. The presence of the port is unlikely to impact breeding
at other sites, such as Encounter Bay and Fowlers Bay, as they are too far away to be affected.”

e No Understanding of the Conservation Management Plan:

There has been no understanding of the Conservation Management Plan as demonstrated, and
the need to protect areas of possible recolonisation.

Nor is there any upgrading of their understanding related to data provided regarding breeding
observed in Smith Bay and adjacent areas.

The Addendum is therefore extremely limited in scope and designed for a single purpose only
..... an attempt to appease Yumbah Aquaculture.

There is a Conservation Management Plan for this species due to their endangered status under
the provisions of the EPBC Act. This plan covers the period from 2011 to 2021.

*Reference 4: Conservation Management Plan for the Southern Right Whale - A Recovery Plan under the
Environment Protection and Biodiversity Conservation Act 1999 2011-2021

The movement further out to sea compounds the situations described in our previous submission
in response to the EIS.

As they describe in their addendum documentation, in Sections 4.6 and 4.8, sound propagated

by piling is now at a magnitude 1.6 times that previously considered as part of their mitigation

strategies. That effectively moves the potential for TTS impacts from 6.5 metres to 10kms, or
possibly greater, under new modelling.

This means the sound impacts will be affecting sensitive receptors in the middle of Investigator
Strait. It is worth noting this is an extremely busy shipway and the potential for vessel strike
situations is therefore heightened.

The following tract from Sharon Livermore of IFAW explains some of the difficulties:

Ship strikes and whales: Preventing a collision course
4 November 2019

“Today, many species of whale around the world are threatened by collisions with vessels, known as ship
strikes, and unfortunately, these collisions often result in severe injury or death. Both ship numbers and the
speeds at which ships are able to travel have increased globally in the last few decades and this means a
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greater risk of ship strikes and injuries to whales, particularly where shipping activities overlap with
critical whale habitat.

For those whales that are not killed immediately, a collision can result in horrific and serious injuries; blunt
trauma resulting in major internal injury, deep propeller scars, and severed spines, tail flukes and fins, are
just some of the injuries recorded in live and stranded animals that have been victims of collisions. A whale
that has sustained a serious injury from a ship strike will often suffer a slow, painful death.

Certain whale populations are more vulnerable to ship strikes, particularly those found close to developed
coastal areas or those found in high numbers in areas with large volumes of shipping traffic. Consequently,
ship strikes are recognized as a serious conservation and welfare problem for many whale populations
throughout the global ocean.

Worryingly, the risk of ship strike is largely unrecognised and reports of ship strikes likely under represent
actual incidents. Many mariners do not know about reporting requirements for ship strikes and in many
cases collisions go unnoticed; even an animal as large as a whale pales into insignificance against a 300-
metre cargo vessel.

IFAW is working hard to help reduce ship strikes in several regions, with a specific focus on areas where
ship strikes are known to negatively impact endangered whale populations. The solutions that exist to
prevent ship strike vary depending on many factors, including whale distribution, behaviour, habitat use,
and ship routing options and limitations. Separating shipping lanes and whale habitat is the most effective
option, but where this is not possible, slowing vessel speeds can also help protect whales from strikes.
Ensuring mariners are aware of ship strike risk is also key to reducing the problem.

For example, our work in the Hellenic Trench, Greece, focuses on a small change in shipping routes, which
is required to dramatically reduce risk to endangered Mediterranean sperm whales. This is also the case for
blue whales off southern Sri Lanka. However in New Zealand, Bryde's whale distribution across the
Hauraki Gulf means that vessel speed limits offer the most straightforward solution to reduce risk. Slower
speeds also reduce the levels of underwater noise from ships, resulting in further benefits for whales. In the
USA, IFAW and partners pioneered the Whale Alert app to help protect the North Atlantic right whale from
ship strikes. This technology offers a tool for mariners, advising them of measures to reduce collision risk
and the presence of seasonal management zones, where the U.S. government has put ship speed reduction
measures in place in the areas most important to these critically endangered whales.

Slowing down helps to save the lives of whales because, in a similar way to the injuries sustained by a
pedestrian hit by a vehicle on our roads, the speed at which a ship is travelling has a strong bearing on the
likelihood of a fatal injury occurring to a whale. On roads, we use ‘school zones’ to control speed and
reduce the risk of fatal injuries to children. In our oceans, the concept of ‘whale zones,” or areas where
ships need to slow down, could also be used in the areas of highest risk where separating whales and
shipping is not an option.

8|KI/VH Dolphin Watch KIPT Addendum Response Dec.18'" 2019



These practical solutions that exist to reduce the risk of ship strikes to whales are already being used
elsewhere around the world. All that is required is the political will to make the changes needed on the
water. Critically, a lack of action puts both individual whales and their populations in danger, which is why
at IFAW, we are working on practical, science-based solutions to protect whales from ship strikes in the
places they call home.”

Sharon Livermore: Program Officer, Marine Conservation November 4™ 2019

*Reference 5: IFAW - Sharon Livermore Article

Under MINES provisions there are a greater number of species likely to be impacted upon by the
construction / piling noise, including:

Sperm whales - Physeter macrocephalus
Blue whales - Balaenoptera musculus
Humpback whales - Megaptera novaeangliae
Beaked whales - Ziphiidae etc

Some of these species are endangered, some vulnerable, others threatened and ALL migratory.
All are known to frequent Investigator Strait.

Also by pushing further out into deeper water the chances of impacting upon Shortbeaked
Common dolphins Delphinus delphis are exacerbated.

The proponents imply that the longer piling jetty will be less of a barrier to movement than
the solid causeway.

This supposition is not borne out by Science. It is purely convenient conjecture.

The paper by Heithaus et al referenced in our previous submission clearly indicates the impacts
on inshore cetacean species of having to travel further offshore.

*Reference 6: “Spatial variations of shark-inflicted injuries to insular Indo-Pacific bottlenose dolphins
(Tursiops aduncus) of the SW Indian Ocean.”

Heithaus et al Marine Mammal Science 33(1) January 2017

https://www.researchgate.net/publication/304778135 Spatial variations of shark-
inflicted injuries_to insular IndoPacific_bottlenose dolphins Tursiops_aduncus of the SW Indian O
cean

Given KIPT’s demonstrated disregard for environmental concerns, public perceptions and lack
of trust, it would be best if MMO’s, upon which so much of the mitigation strategies rely, were
independent, albeit at KIPT’s expense.
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In light of the potential impacts upon deep diving species it should be required that the MMO’s
observations be supplemented with Passive Acoustic Monitoring techniques, preferably boat
based and mobile, rather than fixed.

This is a base level for ensuring proper safety for marine fauna and for mitigating possible
impacts upon threatened, vulnerable and migratory species.

KIPT themselves have signaled the possibility of usage of acoustic monitoring in Section 4.8
Noise and Light:

“Using marine mammal observers to monitor this zone with an additional perhaps complemented by
acoustic equipment to detect mammals; pile driving would stop if a marine mammal was sighted in the
zone.”

This rather strangely worded statement seems to indicate they would only stop if a mammal was
seen, not necessarily if it was heard.

*Reference 7: KIPT Addendum Page 22

e Dolphin “Breeding Season” ?

In the State Government agencies response to the EIS in Section 36 concern was raised about
dolphins as well as whales during breeding season.

While whales do have a discrete breeding season, this is not the case for Bottlenose dolphins -
resident on the North Coast of Kangaroo Island.

Newborn calves have been observed in all months of the year. As the dolphins travel through
Smith Bay on an almost daily basis this will mean enormous disruptions to construction through
“shut down” mitigative practices.

This makes the situation almost untenable in terms of the timelines promoted in the Addendum
document.

It is easy to consider the potential impacts of this proposal, particularly in light of the changes
outlined in the Addendum, in isolation, rather than considering their impacts in light of likely
cumulative impacts - a more important metric.

One relevant paper attached which deals with matters of cetacean welfare talks about
cumulative impacts, including sound, and how it cannot simply be viewed in isolation.

This approach is worthy of consideration in the assessment/approval process.
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*Reference 8 - Attachment 4: Marine Mammals and Multiple Stressors: Implications for Conservation
and Policy Mark P. Simmonds1,2 1Humane Society International, London, United Kingdom; 2University
of Bristol, School of Veterinary Sciences, Bristol, United Kingdom

Following are some tracts particularly relevant to sound impacts:

“Simmonds and Brakes (2011) compared a review of threats to cetaceans made in 1996, with their
understanding in 2011, and suggested the following key developments: (There had been a general
acceptance of noise pollution as a substantive threat and some movement to address this.)

It is also now much more clearly recognized that intense sounds from human activities—such as seismic
air guns—can have direct physiologic effects on marine mammals and that naval sonar triggers
behavioral reactions that can lead to death by stranding (NAS, 2016).

Factors impacting marine mammals populations can be lethal (e.g., a ship strike or a launched harpoon)
or sublethal, and when describing ““stressors™ here, it is a sublethal impact that is being primarily
considered. For example, while loud noise can be lethal, the most common effect of noise on marine
mammals is behavioral disturbance. From a population perspective, rather subtle behavioral changes
affecting very large numbers of marine mammals may have greater consequences than occasional lethal
events affecting a few (NAS, 2016).

A good example is exposure to a loud noise, and multiple, frequent exposures might be more significant
than rare exposures over a longer time. “Cumulative effect” has been defined as the combined effect of
exposures to multiple stressors integrated over a defined relevant period: a day, a season, year, or
lifetime (NAS, 2016).”

The following passage, again from Simmonds 2017 explores and defines this approach:

“Claudio Campagna, in an inspiring keynote address at the 2015 Conference of the Society for Marine
Mammalogy, challenged his audience with a bleak but well-informed view of modern conservation
(Campagna, 2015). He opined that the continuing crisis of imminent extinctions is being driven by a
paradigm that he summarized as

“provide me with a good economic reason or | do nothing... or | will make small adjustments of no
consequence”. He argued that the current approach to species conservation is flawed as it is based on
the notion that science informs policy and policy informs conservation and sustainable economic growth.
However, in practice, he argued new information is used to intervene only when it is no more costly than
doing nothing! Valuing nature only in economic terms avoids recognizing the disastrous consequences of
what Campagna called “the species crisis.”

*Reference 9 - Attachment 4: Marine Mammals and Multiple Stressors: Implications for Conservation
and Policy Mark P. Simmonds1,2 1Humane Society International, London, United Kingdom; 2University
of Bristol, School of Veterinary Sciences, Bristol, United Kingdom
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The fundamental questions therefore become:

What price true marine fauna safety? What price extinction?

e Biologically Important Area For Southern Right Whales

In relation to the mitigations described in the EIS and the Addendum, in can be argued that
mitigative practises, for example “soft start’ and “ramping up” procedures, while presumably
protecting whales from Temporary Threshold Shift and Permanent Threshold Shift can
actively impact in deleterious ways by driving them out of critical habitat.

Smith Bay is emerqging as a Biologically Important Area for Southern right whales.

If true mitigations come down to temporal and spatial, it could well be argued that in light of the
flexibility of timings of migrations, especially in light of climate change impacts and the like, it
would be not too extreme to suggest that some important areas should be out of bounds for
development activities as described in the EIS and Addendum.

As temporal mitigation is problematic, spatial mitigation is the only reasonable solution and this
is easily employed by moving the proposed development away from sensitive receptors.

Please do not hesitate to contact me for further information or clarification.

Thank you for your consideration of this submission with respect to the Addendum to the EIS
prepared for KIPT with regard to the Smith Bay Wharf proposal.

Yours sincerely,
%y @2/%/’(/7}1
Tony Bartram

Kangaroo Island / Victor Harbor Dolphin Watch Coordinator

Please find attached the following documents:

*Reference 1 - Attachment 1: EIA Guidelines

*Reference 2 - Attachment 2: CMS Guidelines: EIA Marine Noise Technical Support Information

*Reference 3 - Attachment 3: Environmental Impact Assessment Guidelines Prideaux_Prideaux2015

*Reference 8 & 9 - Attachment 4: Marine Mammals and Multiple Stressors: Implications for
Conservation and Policy Mark P. Simmonds1,2 1Humane Society International, London, United
Kingdom; 2University of Bristol, School of Veterinary Sciences, Bristol, United Kingdom
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@ CONVENTION ON Distribution: General
MIGRATORY UNEP/CMS/Resolution 12.14

SPECIES Original: English

ADVERSE IMPACTS OF ANTHROPOGENIC NOISE ON CETACEANS
AND OTHER MIGRATORY SPECIES

Adopted by the Conference of the Parties at its 12" Meeting (Manila, October 2017)

Recalling that in Resolution 9.19 and Resolution 10.24" the CMS Parties expressed concern
about possible “adverse anthropogenic marine/ocean noise impacts on cetaceans and other
biota”,

Recognizing that anthropogenic marine noise, depending on source and intensity, is a form of
pollution, composed of energy, that may degrade habitat and have adverse effects on marine
life ranging from disturbance of communication or group cohesion to injury and mortality,

Aware that, over the last century, anthropogenic noise levels in the world’s oceans have
significantly increased as a result of multiple human activities,

Recalling the obligations of Parties to the United Nations Convention on the Law of the Sea
(UNCLOS) to protect and preserve the marine environment and to cooperate on a global and
regional basis concerning marine mammals, paying special attention to highly migratory
species, including cetaceans listed in Annex | of UNCLOS,

Recalling that the United Nations General Assembly Resolution A/RES/71/257 on Oceans and
the Law of the Sea adopted in 2016 “[n]otes with concern that human-related threats, such as
marine debris, ship strikes, underwater noise, persistent contaminants, coastal development
activities, oil spills and discarded fishing gear, together may severely impact marine life,
including its higher trophic levels, and calls upon States and competent international
organizations to cooperate and coordinate their research efforts in this regard so as to reduce
these impacts and preserve the integrity of the whole marine ecosystem while fully respecting
the mandates of relevant international organizations”,

Recalling CMS Resolution 10.15 on Global Programme of Work for Cetaceans, which urges
Parties and non-Parties to promote the integration of cetacean conservation into all relevant
sectors by coordinating their national positions among various conventions, agreements and
other international fora and instructs the Aquatic Mammals Working Group of the Scientific
Council to develop advisory positions for use in Environmental Impact Assessments at the
regional level and to provide support to governments and regional bodies for assessing and
defining appropriate standards for noise pollution,

" Both now consolidated as Resolution 12.14



UNEP/CMS/Resolution 12.14

Recalling that other international fora recognize anthropogenic marine noise as a potential
threat to marine species conservation and welfare, and have adopted related decisions and
resolutions or issued guidance, including:

a)

b)

f)

s))

the Convention on Biological Diversity (CBD) through Decision X.29 concerning
marine and coastal biodiversity and in particular its paragraph 12 relating to
anthropogenic underwater noise and Decision XIII.10 addressing impacts of
anthropogenic underwater noise on marine and coastal biodiversity and in
particular paragraphs 1-2 relating to anthropogenic underwater noise,

the Agreement on the Conservation of Cetaceans of the Black Sea,
Mediterranean Sea and Contiguous Atlantic Area (ACCOBAMS) through
Resolution 2.16 on Impact Assessment of Man-Made Noise, Resolution 3.10
on Guidelines to Address the Impact of Anthropogenic Noise on Marine
Mammals in the ACCOBAMS Area, Resolution 4.17 on Guidelines to address
the impact of anthropogenic noise on cetaceans in the ACCOBAMS area,
Resolution 5.15 on Addressing the Impact of Anthropogenic Noise and
Resolution 6.17 on Anthropogenic Noise,

the Agreement on the Conservation of Small Cetaceans in the Baltic, North East
Atlantic, Irish and North Seas (ASCOBANS) through Resolution 5.4 on Adverse
Effects of Sound, Vessels and other Forms of Disturbance on Small Cetaceans,
Resolution 6.2 on Adverse Effects of Underwater Noise on Marine Mammals
during Offshore Construction Activities for Renewable Energy Production and
Resolution 8.11 on CMS Family Guidelines on Environmental Impact
Assessments for Marine Noise-generating Activities,

the International Maritime Organization (IMO), which in 2008 established in its
Marine Environmental Protection Committee a high priority programme of work
on minimizing the introduction of incidental noise from commercial shipping
operations into the marine environment, and which in 2014 issued
MEPC.1/Circ.833 Guidelines for the Reduction of Underwater Noise from
Commercial Shipping to Address Adverse Impacts on Marine Life,

the Convention for the Protection of the Marine Environment of the North-East-
Atlantic (OSPAR) Guidance on environmental considerations for offshore wind
farm development,

the International Union for Conservation of Nature (IUCN) Resolution 3.068
concerning undersea noise pollution (World Conservation Congress at its 3™
Session in Bangkok, Thailand, 17-25 November 2004),

following International Whaling Commission (IWC) Resolution 1998-6, the IWC
Scientific Committee has investigated the impacts of military sonar, seismic
surveys, masking and shipping noise; it has concluded that, in addition to some
instances of severe acute effects (e.g. from military sonar and similar noise
sources), existing levels of ocean noise can have a chronic effect, and agreed
that action should be taken to reduce noise in parallel with efforts to quantify
these effects; and the IWC has identified the importance of continued and
increased collaboration on this issue with other organizations including
ACCOBAMS, ASCOBANS, IMO and IUCN,
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Recalling that according to Article 236 of UNCLOS, that Convention’s provisions regarding the
protection and preservation of the marine environment do not apply to warships, naval auxiliary
and other vessels or aircraft owned or operated by a State and used, for the time being, only
on governmental non-commercial service; and that each State is required to ensure, by the
adoption of appropriate measures not impairing operations or operational capabilities of such
vessels or aircraft owned or operated by it, that such vessels or aircraft act in a manner
consistent, so far as is reasonable and practicable, with UNCLOS,

Noting that the Convention on Biological Diversity (CBD) decision VI/20 recognized CMS as
the lead partner in the conservation and sustainable use of migratory species over their entire
range,

Acknowledging the ongoing activities in other fora to reduce underwater noise such as the
activities within NATO to avoid negative effects of sonar use,

Noting Directive 2014/52/EU of the European Parliament and of the Council, amending
Directive 2011/92/EU on the Assessment of the Effects of Certain Public and Private Projects
on the Environment,

Noting the EU Marine Strategy Framework Directive and its implementing act, where Member
States in European Union marine waters shall take necessary measures by 2020 to achieve
or maintain their determined good environmental status, including on underwater noise,
established by each of them and in coordination at Union, regional and sub-regional levels,

Grateful for the invitation of ACCOBAMS and ASCOBANS, accepted in 2014, that CMS
participate in the Joint Noise Working Group, which provides detailed and precautionary advice
to Parties, particularly on available mitigation measures, alternative technologies and
standards required for achieving the conservation goals of the treaties,

Aware that some types of marine noise can travel faster than other forms of pollution over more
than hundreds of kilometres underwater unrestricted by national boundaries and that these are
ongoing and increasing,

Taking into account the lack of data on the distribution and migration of some populations of
marine species and on the adverse human-induced impacts on CMS-listed marine species and
their prey,

Aware that incidents of stranding and deaths of some cetacean species have coincided with
and may be due to the use of high-intensity mid-frequency active sonar,

Reaffirming that the difficulty of proving possible negative impacts of acoustic disturbance on
CMS-listed marine species and their prey necessitates a precautionary approach in cases
where such an impact is likely,

Noting the draft research strategy developed by the European Science Foundation on “the
effects of anthropogenic sound on marine mammals”, which is based on a risk assessment
framework,

Noting the OSPAR Code of Conduct for Responsible Marine Research in the Deep Seas and
High Seas of the OSPAR Marine Area and the ISOM Code of Conduct for Marine Scientific
Research Vessels, providing that marine scientific research is carried out in an environmentally
friendly way using appropriate study methods reasonably available,

Aware of the calls on the IUCN constituency to recognize that, when there is reason to expect
that harmful effects on biota may be caused by anthropogenic marine noise, lack of full
scientific certainty should not be used as a reason for postponing measures to prevent or
minimize such effects,
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Recognizing with concern that cetaceans and other marine mammals, reptiles and fish
species, and their prey, are vulnerable to noise disturbance and subject to a range of human
impacts,

The Conference of the Parties to the
Convention on the Conservation of Migratory Species of Wild Animals

1. Reaffirms that there is a need for ongoing and further internationally coordinated research
on the impact of underwater noise (including inter alia from offshore wind farms and
associated shipping) on CMS-listed marine species and their prey, their migration routes
and ecological coherence, in order to give adequate protection to cetaceans and other
marine migratory species;

2. Confirms the need for international, national and regional limitation of harmful
anthropogenic marine noise through management (including, where necessary,
regulation), and that this Resolution remains a key instrument in this regard;

3. Urges Parties and invites non-Parties that exercise jurisdiction over any part of the range
of marine species listed on the appendices of CMS, or over flag vessels that are engaged
within or beyond national jurisdictional limits, to take special care and, where appropriate
and practical, to endeavour to control the impact of anthropogenic marine noise pollution
in habitats of vulnerable species and in areas where marine species that are vulnerable to
the impact of anthropogenic marine noise may be concentrated, to undertake relevant
environmental assessments on the introduction of activities that may lead to noise-
associated risks for CMS-listed marine species and their prey;

4. Strongly urges Parties to prevent adverse effects on CMS-listed marine species and their
prey by restricting the emission of underwater noise; and where noise cannot be avoided,
further urges Parties to develop an appropriate regulatory framework or implement relevant
measures to ensure a reduction or mitigation of anthropogenic marine noise;

5. Calls on Parties and invites non-Parties to adopt whenever possible mitigation measures
on the use of high intensity active naval sonars until a transparent assessment of their
environmental impact on marine mammals, fish and other marine life has been completed
and as far as possible aim to prevent impacts from the use of such sonars, especially in
areas known or suspected to be important habitat to species particularly sensitive to active
sonars (e.g. beaked whales) and in particular where risks to marine species cannot be
excluded, taking account of existing national measures and related research in this field;

6. Urges Parties to ensure that Environmental Impact Assessments take full account of the
effects of activities on CMS-listed marine species and their prey and consider a more
holistic ecological approach at a strategic planning stage;

7. Endorses the “CMS Family Guidelines on Environmental Impact Assessments for Marine
Noise-generating Activities” attached as Annex and welcomes the Technical Support
Information contained in UNEP/CMS/COP12/Inf.112;

8. Invites Parties to ACCOBAMS and ASCOBANS to consider adopting these Guidelines, in
the elaboration of which they were fully involved, at their next Meetings of the Parties;

9. Further invites Signatories to relevant Memoranda of Understanding concluded under CMS
to consider using these Guidelines as guiding documents;

10. Recognizes that the work done in relation to marine noise is rapidly evolving, and requests
the Scientific Council, in collaboration with the Joint Noise Working Group of CMS,
ACCOBAMS and ASCOBANS, to review and update these Guidelines regularly;

2 also provided online at http://www.cms.int/quidelines/cms-family-quidelines-EIAs-marine-noise
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11.

12.

13.

14.

15.

16.

17.

18.

19.

Urges Parties and encourages non-Parties to disseminate these Guidelines, where
necessary translating the Guidelines into different languages for their wider dissemination
and use;

Invites the private sector and other stakeholders to make full use of these Guidelines in
order to assess, mitigate and minimize negative effects of anthropogenic marine noise on
marine biota;

Welcomes the efforts of the private sector and other stakeholders to reduce their
environmental impact and strongly encourages them to continue making this a priority;

Recommends that Parties, the private sector and other stakeholders apply Best Available
Techniques (BAT) and Best Environmental Practice (BEP) including, where appropriate,
clean technology, in their efforts to reduce or mitigate marine noise pollution;

Further recommends that Parties, the private sector and other stakeholders use, as
appropriate, noise reduction techniques for offshore activities such as: air-filled coffer
dams, bubble curtains or hydro-sound dampers, or different foundation types (such as
floating platforms, gravity foundations or pile drilling instead of pile driving);

Stresses the need of Parties to consult with any stakeholder conducting activities known to
produce anthropogenic marine noise with the potential to cause adverse effects on CMS-
listed marine species and their prey, such as the oil and gas industry, shoreline developers,
offshore extractors, marine renewable energy companies, other industrial activities and
oceanographic and geophysical researchers recommending, how best practice of
avoidance, diminution or mitigation of risk should be implemented. This also applies to
military authorities to the extent that this is possible without endangering national security
interests. In any case of doubt the precautionary approach should be applied;

Encourages Parties to integrate the issue of anthropogenic noise into the management
plans of marine protected areas (MPAs) where appropriate, in accordance with
international law, including UNCLOS;

Invites the private sector to assist in developing mitigation measures and/or alternative
techniques and technologies for coastal, offshore and maritime activities in order to
minimize anthropogenic noise pollution of the marine environment to the highest extent
possible;

Encourages Parties to facilitate:

e regular collaborative and coordinated temporal and geographic monitoring and
assessment of local ambient noise (both of anthropogenic and biological origin);

» further understanding of the potential for sources of noise to interfere with long-range
movements and migration;

- the compilation of a reference signature database, to be made publicly available, to
assist in identifying the source of potentially damaging sounds;

e characterization of sources of anthropogenic noise and sound propagation to enable
an assessment of the potential acoustic risk for individual species in consideration of
their auditory sensitivities;

- studies on the extent and potential impact on the marine environment of high- intensity
active naval sonars and seismic surveys in the marine environment; and the extent of
noise inputs into the marine environment from shipping and to provide an assessment,
on the basis of information to be provided by the Parties, of the impact of current
practices; and

e studies reviewing the potential benefits of “noise protection areas”, where the emission
of underwater noise can be controlled and minimized for the protection of cetaceans
and other biota;
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20.

21.

22.

23.

24.

25.

26.

whilst recognizing that some information on the extent of the use of military sonars (e.g.
frequencies used) will be classified and would not be available for use in the proposed
studies or databases;

Recommends that Parties that have not yet done so establish national noise registries to
collect and display data on noise-generating activities in the marine area to help assess
exposure levels and the likely impacts on the marine environment, and that data standards
are made compatible with regional noise registries, such as the ones developed by the
International Council for the Exploration of the Sea (ICES) and ACCOBAMS;

Urges all Parties to endeavour to develop provisions for the effective management of
anthropogenic marine noise in CMS daughter agreements and other relevant bodies and
Conventions;

Invites the Parties to strive, wherever possible, to ensure that their activities falling within
the scope of this Resolution avoid harm to CMS-listed marine species and their prey;

Requests the Scientific Council, supported by the Joint Noise Working Group of CMS,
ACCOBAMS and ASCOBANS, to continue monitoring new available information on the
effects of underwater noise on marine species, as well as the effective assessment and
management of this threat, and to make recommendations to Parties as appropriate;

Requests the Secretariat and calls upon Parties to contribute to the work of the IMO MEPC
on noise from commercial shipping;

Invites Parties to provide the CMS Secretariat, for transmission to the Scientific Council,
with copies of relevant protocols/guidelines and provisions for the effective management
of anthropogenic noise, taking security needs into account, such as those of relevant CMS
daughter agreements, OSPAR, IWC, IMO, NATO and other fora, thereby avoiding
duplication of work; and

Repeals

a) Resolution 9.19, Adverse Anthropogenic Marine/Ocean Noise Impacts on
Cetaceans and Other Biota; and

b) Resolution 10.24, Further Steps to Abate Underwater Noise Pollution for the
Protection of Cetaceans and Other Migratory Species.
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Annex to Resolution 12.14

CMS Family Guidelines on Environmental Impact

Assessment for Marine Noise-generating Activities

These CMS Family Guidelines on Environmental Impact Assessment for Marine Noise-
generating Activities have been developed to present the Best Available Techniques (BAT)
and Best Environmental Practice (BEP), as called for in CMS Resolutions 9.19, 10.24 and
10.15, ACCOBAMS Resolution 5.15 and ASCOBANS Resolutions 6.2 and 8.11. In addition
to the parent convention, CMS, these guidelines are relevant to:

e« Agreement on the Conservation of Cetaceans of the Black Seas Mediterranean
Seas and Contiguous Atlantic Area (ACCOBAMS)
e Agreement on the Conservation of Seals in the Wadden Sea (Wadden Sea Seals)
e Agreement on the Conservation of Small Cetaceans in the Baltic, North East
Atlantic, Irish and North Seas (ASCOBANS)
« MOU Concerning Conservation Measures for the Eastern Atlantic Populations of the
Mediterranean Monk Seal (Monachus monachus) (Atlantic Monk Seals)
e MOU Concerning Conservation Measures for Marine Turtles of the Atlantic Coast of
Africa (Atlantic Marine Turtles)
* MOU Concerning the Conservation of the Manatee and Small Cetaceans of Western
Africa and Macaronesia (Western African Aquatic Mammals)
e MOU for the Conservation of Cetaceans and their Habitats in the Pacific Islands
Region (Pacific Islands Cetaceans)
e MOU on the Conservation and Management of Dugongs (Dugong dugon) and their
Habitats throughout their Range (Dugong)
e MOU on the Conservation and Management of Marine Turtles and their Habitats of
the Indian Ocean and South-East Asia (IOSEA)
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l. Introduction

1. These CMS Family Guidelines on Environmental Impact Assessment for Marine
Noise-generating Activities are designed to provide regulators with tailored advice to apply
in domestic jurisdictions, as appropriate, to create EIA standards between jurisdictions seeking
to manage marine noise-generating activities. The requirements within each of the modules
are designed to ensure that the information being provided by proponents will provide decision-
makers with sufficient information to make an informed decision about impacts. The modules
should be read in tandem with the Technical Support Information to the CMS Family
Guidelines on Environmental Impact Assessments for Marine Noise-generating
Activities (available at www.cms.int/quidelines/cms-family-guidelines-EIAs-marine-noise).
They are structured to stand as one complete unit or to be used as discrete modules, tailored
for national and agreement approaches.

2. The sea is the interconnected system of all the Earth's oceanic waters, including the
five named ‘oceans’ - the Atlantic, Pacific, Indian, Southern and Arctic Oceans - a continuous
body of salty water that covers over 70 per cent of the Earth's surface. This vast aquatic
environment is home to a wider range of higher animal taxa than exists on land. Many marine
species have yet to be discovered and the number known to science is expanding annually.

3. The sea also provides people with food—mainly fish, shellfish and seaweed—as well
as other marine resources. It is a shared resource for us all.

4, Marine wildlife relies on sound for vital life functions, including communication, prey and
predator detection, orientation and for sensing surroundings. The ocean environment is filled
with natural sound (ambient noise) from biological (marine animals) and physical processes
(earthquakes, wind, ice and rain) (Urick, 1983). Species living in this environment are adapted
to these sounds.

5. Over the past century many anthropogenic marine activities have increased levels of
noise (Hildebrand 2009; André et.al. 2010; Miksis-Olds and Nichols 2016) These modern
anthropogenic noises have the potential for physical, physiological and behavioural impacts
(Southall et.al. 2007).

6. Parties to CMS, ACCOBAMS and ASCOBANS have in several resolutions recognized
underwater noise as a major threat to many marine species. These resolutions also call for
noise-related considerations to be taken into account as early as the planning stages of
activities, especially by making effective use of Environmental Impact Assessments (EIAs).
The Convention on Biological Diversity Decision XlI/23 also encourages governments to
require ElAs for noise-generating offshore activities, and to combine acoustic mapping with
habitat mapping to identify areas where these species may be exposed to noise impacts.
(Prideaux, 2017b)

7. Wildlife exposed to elevated or prolonged anthropogenic noise can suffer direct injury
and/or temporary or permanent auditory threshold shifts. Noise can mask important natural
sounds, such as the call of a mate, or the sound made by prey or predator. Anthropogenic
noise can also displace wildlife from important habitats. These impacts are experienced by a
wide range of species including fish, crustaceans, cephalopods, pinnipeds (seals, sea lions
and walrus), sirenians (dugong and manatee), sea turtles, the polar bear, marine otters and
cetaceans (whales, dolphins and porpoises) (Southall et.al. 2007; Aguilar de Soto, 2017a;
2017b; Castellote, 2017a; 2017b; Frey, 2017; Hooker, 2017; McCauley, 2017; Marsh, 2017;
Notarbartolo di Sciara, 2017a; 2017b; 2017c; Parks, 2017; Truda Palazzo, 2017; Vongraven,
2017). Where there is risk, full assessment of impact should be conducted.



UNEP/CMS/Resolution 12.14/Annex

8. The propagation of sound in water is complex and requires many variables to be
carefully considered before it can be known if a noise-generating activity is appropriate or not.
It is inappropriate to generalize sound transmission without fully investigating propagation
(Prideaux, 2017a). Often, statements are made in Environmental Impact Assessments that a
noise-generating activity is ‘X’ distance from Y’ species or habitat and therefore, will have no
impact. In these cases, distance is used as a basic proxy for impact but is rarely backed with
scientifically modelled information. (Wright et.al. 2013; Prideaux and Prideaux 2015)

9. To present a defensible Environmental Impact Assessment for any noise-generating
activity proposal, proponents need to have expertly modelled the noise of the proposed activity
in the region and under the conditions they plan to operate. Regulators should have an
understanding of the ambient or natural sound in the proposed area. This might require CMS
Parties or jurisdictions to develop a metric or method for defining this, by drawing on the range
of resources available worldwide. (Prideaux, 2017a)

10. All ElAs should include operational procedures to mitigate impact effectively during
activities, and there should be proof of the mitigation's efficacy. These are the operational
mitigation procedures that should be detailed in the national or regional regulations of the
jurisdictions where the activity is proposed. Operational monitoring and mitigation procedures
differ around the world, and may include industry/company best practices. Monitoring often
includes, inter alia:

a. periods of visual and other observation before a noise-generating activity commences

b. passive acoustic monitoring

c. marine mammal observers

d. aerial surveys

Primary mitigation often includes, inter alia:
e. delay to start, soft start and shut-down procedures
f. sound dampers, including bubble curtains and cofferdams; sheathing and jacket tubes
g. alternative low-noise or noise-free options (such as compiled in the OSPAR inventory
of measures to mitigate the emission and environmental impact of underwater noise)

Secondary mitigation, where the aim is to prevent encounters of marine life with noise sources,
includes inter alia:
h. spatial & temporal exclusion of activities

11. Approaches to mitigate the impact of particle motion (e.g. reducing substrate or sea ice
vibration) should also be investigated. Assessment of the appropriateness and efficacy of all
operational procedures should be the responsibility of the government agency assessing
Environmental Impact Assessments (EIA).

Il. Technical Support Information to the CMS Family Guidelines
on Environmental Impact Assessment for Marine Noise-generating
Activities

12. Technical Support Information to the CMS Family Guidelines on Environmental
Impact Assessments for Marine Noise-generating Activities is provided as a full document
and as stand-alone modules at: www.cms.int/quidelines/cms-family-guidelines-ElAs-marine-
noise.

13. This Technical Support Information has been specifically designed to provide clarity
and certainty for regulators, when deciding to approve or restrict proposed activities. The
document provides detailed information about species’ vulnerabilities, habitat considerations,
impact of exposure levels and proposed assessment criteria for all of the CMS-listed species
groups and their prey.
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14. The document is structured to cover specific areas, as follows:

e ‘Module A: Sound in Water is Complex’ provides an insight into the characteristics
of sound propagation and dispersal. This module is designed to provide decision-
makers with necessary foundation knowledge to interpret the other modules in these
guidelines and any impact assessments that are presented to them for
consideration.

e ‘Module B: Expert Advice on Specific Species Groups’ presents twelve separate
detailed sub-modules covering each of the CMS species groups, focusing on
species' vulnerabilities, habitat considerations, impact of exposure levels and
assessment criteria.

e ‘Module C: Decompression Stress’ provides important information on bubble
formation in marine mammals, source of decompression stress, source frequency,
level and duration, and assessment criteria.

e ‘Module D: Exposure Levels’ presents a summary of the current state of knowledge
about general exposure levels.

e ‘Module E: Marine Noise-generating Activities’ provides a brief summary of military
sonar, seismic surveys, civil high-powered sonar, coastal and offshore construction
works, offshore platforms, playback and sound exposure experiments, shipping and
vessel traffic, pingers and other noise-generating activities. Each section presents
current knowledge about sound intensity level, frequency range and the activities’
general characteristics. The information is summarized in a table within the module.

e ‘Module F: Related Intergovernmental or Regional Economic Organization
Decisions’ presents the series of intergovernmental decisions that have determined
the direction for regulation of anthropogenic marine noise.

e ‘Module G: Principles of EIAs’ establishes basic principles including strategic
environmental assessments, transparency, natural justice, independent peer review,
consultation and burden of proof.

e ‘Module H: CMS-Listed Species Potentially Impacted by Anthropogenic Marine
Noise’

15. The evidence presented in the Technical Support Information Modules B, C and D
establishes that the effective use of EIA for all marine noise-generating activities is in line with
CMS Resolutions 9.19, 10.24 and 10.15, ACCOBAMS Resolution 5.15 and ASCOBANS
Resolutions 6.2 and 8.11.

16. The Technical Support Information was developed before the release of ISO 18405:
Underwater acoustics — Terminology that provides valuable consistency to language used. The
Guidelines have been slightly adapted to reflect this new ISO standard, without losing the vital
connection to the Technical Support Information. Decision-makers should refer to both
documents wherever possible.

lll.  Technical Advisory Notes

17. The following advisory notes should be considered in conjunction with the individual
EIA Guideline tables, as presented in Modules IV through XI.

I11.1.  Ambient Sound

18. ISO 18405 refers to ambient sound as “sound that would be present in the absence of
a specified activity” and “is location-specific and time-specific’. These Guidelines more
specifically define it as the average ambient (non-anthropogenic) sound levels from biological
(marine animals) and physical processes (earthquakes, wind, ice and rain etc) of a given area.
It should be measured (including daily and seasonal variations of frequency bands), for each
component of an activity, prior to an EIA being developed and presented.

10
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[lI.2  Sound Intensity

19. ISO 18405 defines sound intensity as “the product of the sound pressure”, which is the
contribution to total pressure caused by the action of sound, “and sound particle velocity”,
which is the contribution to velocity of a material element caused by the action of sound.

[11.3. Exclusion Zones

20. Where exclusion zones are referred to in these Guidelines, these are areas that are
designed for the protection of specific species and/or populations. Activities, and noise
generated by activities, should not propagate into these areas.

[11.4. Independent, Scientific Modelling of Noise Propagation

21. The objective of noise modelling for EIAs is to predict how much noise a particular
activity will generate and how it will disperse. The aim is to model the received sound levels
at given distances from the noise source. The amount of sound lost at the receiver from the
sound source is propagation loss.

22. The intention of ElAs is to assess the impact of proposed activities on marine species
and the environment. EIAs should not only present the main output of interest to the activity
proponent, but should fully disclose the full frequency bandwidth of a proposed anthropogenic
noise source, the intensity/pressure/energy output within that full range, and the principal or
mean/median operating frequency of the source(s). (Urick, 1983, Etter, 2013; Prideaux, 2017a)

23. Many propagation models have been developed such as ray theory, normal modes,
multipath expansion, fast field, wavenumber integration or parabolic equation. However, no
single model accounts for all frequencies and environments. Factors that influence which
propagation model/s should be used include the activity noise frequencies, water depth,
seabed topography, temperature and salinity, and spatial variations in the environment. (Urick,
1983, Etter, 2013; Prideaux, 2017a)

24, The accuracy (i.e. bias) of sound propagation models depends heavily on the accuracy
of their input data.

25. Commonly missing in EIAs is the modelling of particle motion propagation.
Invertebrates, and some fish, detect sound through particle motion to identify predator and
prey. Like sound intensity, particle motion varies significantly close to noise sources and in
shallow water. Excessive levels of ensonification of these animal groups may lead to injury
(barotrauma). Specific modelling techniques are required to predict the impact on these
species.

[11.5. Sound Exposure Level cumulative (SELcum)

26. Sound Exposure Level (SEL) is generally referred to as dB 0 to peak or peak to peak
(dB 0 to peak or dB p to p) for impulsive noise like air guns or pile driving, and dB Root Mean
Squared (dBs) for non-impulsive noise such as ship noise, dredging or a wind farm’s constant
drone. Often this metric is normalized to a single sound exposure of one second (NOAA, 2016).
The SEL cumulative (SEL..m) metric allows the cumulative exposure of an animal to a sound
field for an extended period (often 24 hours) to be assessed against a predefined threshold for
injury. (Southall, 2007; NOAA, 2016)

27. NOAA recommends a baseline accumulation period of 24 hours, but acknowledges
that there may be specific exposure situations where this accumulation period requires
adjustment (e.g., if activity lasts less than 24 hours or for situations where receivers are
predicted to experience unusually long exposure durations). (NOAA, 2016) The limit value for
pile driving in Germany is a sound exposure level of SELos and the sound pressure level Lpeax
at a distance of 750 metres.

11
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[11.6. Particle Motion/Displacement

28. Sound exposure levels works well for marine mammals but not well for a number of
other marine species, including crustaceans, bivalves and cephalopods, because these
species are thought to mainly detect sound through particle motion. Particle motion or particle
displacement is the displacement of a material element caused by the action of sound. For
these Guidelines the motion concerned is the organism resonating in sympathy with the
surrounding sound waves, oscillating back and forth in a particular direction, rather than
through the tympanic mechanism of marine mammals or swim-bladders of some fish species.
(Mooney, et.al., 2010; André, et.al., 2011; Hawkins and Popper, 2016; NOAA, 2016)

29. The detection of particle motion or particle displacement requires different types of
sensors than those utilized by a conventional hydrophone. These sensors must specify the
particle motion in terms of the particle displacement, or its time derivatives (particle velocity or
particle acceleration).

IV. EIA Guideline for Military and Civil High-powered Sonar

This EIA Guideline should be used in combination with the appropriate modules on species
and impact from the Technical Support Information (B.1-12, C and D) as required for
individual regional and domestic circumstances.

The EIA Guideline for Shipping and Vessels Traffic (V) should be used when the vessel is
underway/making way with sonar off.

Description of area | « Detail of the spatial extent and nature of the activity — including
seabed bathymetry and composition, description of known
stratification characteristics and broad ecosystem descriptions — as
well as the spatial area that will experience anthropogenic noise,
generated by the proposed activity, above natural ambient sound

levels

. Detail of the typical weather conditions and day length for the
area during the proposed activity period

. Identification of previous and simultaneous activities, their

seasons and duration in the same or adjoining areas, existence and
location of any marine protected areas, and a review of activity
findings and implications

12



UNEP/CMS/Resolution 12.14/Annex

Component  Detal

Description of the | » Explanation of all activity technologies available and why each
quipment and proposed technology is chosen
activity . Description of the activity technology including:

a. name and description of the vessel/s to be used (except
where details would risk national security)
b. total duration of the proposed activity
c. proposed timing of operations — season/time of day/during
all weather conditions
d. signal duration and sound intensity level (dB peak to peak)
in water @ 1 metre, frequency ranges and ping rate
. Specification of the activity including anticipated nautical miles
to be covered, track-lines, speed of vessels and sonar power setting
changes
. Identification of other activities having an impact in the region
during and after the planned activity, if there is information,
accompanied by the analysis and review of potential cumulative or
synergistic impacts
Modelling of noise | e Detail of independent, scientific modelling of noise propagation
propagation loss loss in the same season/weather conditions as the proposed activity
accounting for local propagation features (depth and type of sea
bottom, local propagation paths related to thermal stratification,
SOFAR or natural channel characteristics) from point source out to a
radius where the noise levels generated are close to natural ambient
sound levels
. Identification and mapping of proposed exclusion zones for
species and description of how noise propagation into these zones will
be minimized, taking into consideration the local propagation features
Species impact . General:
a. ldentification and density of species likely to be present
that will experience sound transmission generated by the
proposed activity above natural ambient sound levels; and
calculated from this, the extent of the impact zones
b. Specification of the type of impact predicted (direct and
indirect) as well as direct and indirect impacts on prey species
c. Information on the behaviour of each species group, and
the ability to detect each of the species for mitigation purposes
(e.g. for marine mammals this will include diving behaviour,
vocal behaviour, and conspicuousness when at the surface).
. For each species group, also detail of the following (refer to
module B species summaries):
a. Species vulnerabilities:
i. specific vulnerabilities to noise
ii. lifecycle components of these vulnerabilities
b. Habitat:
i. specific habitat components considered
ii. presence of critical habitat (calving, spawning, feeding
grounds, resting bays etc.)
c. Scientific assessment of impact:
i. exposure levels
ii. total exposure duration
iii. determination of precautionary safe/harmful exposure
levels (direct impact, indirect impact and disturbance) that
account for uncertainty and avoids erroneous conclusions.
. Quantification of the effectiveness of proposed mitigation
methods

13
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‘Component  Detal

Mitigation and . Detail of:
monitoring plans a. Scientific monitoring programmes before the survey to
assess species distribution and behaviour, to facilitate the
incorporation of monitoring results into the impact assessment.
b. Scientific monitoring programmes, conducted during and
after the activity, to assess impact
c. Transparent processes for regular real-time public
reporting of activity progress and all impacts encountered
d. Most appropriate methods of species detection (e.g.
visual/acoustic) and the range of available methods, and their
advantages and limitations, as well their practical application
during the activity.
e. Impact mitigation proposals:
i. 24-hour visual or other means of detection, especially
under conditions of poor visibility (including high winds,
night conditions, sea spray or fog)
ii. establishing exclusion zones to protect specific
species, accompanied by scientific and precautionary
justification for these zones
iii. soft start and shut-down protocols
iv. spatio-temporal restrictions

Reporting plans . Detail of post operation reporting plans including verification of
the effectiveness of mitigation

Consultation and . Description of consultation, prior to EIA submission:

independent a. List of stakeholders consulted

review b. Detail of information provided to stakeholders,

opportunities given for appropriate engagement and the
timeframe for feedback
c. Explanation of what amendments and changes have been
made to the proposed activity in response to the comments,
queries, requests and concerns
d. Explanation of which comments, queries, requests and
concerns have not been accommodated and why

. Description of independent review of draft EIA:
a. Detail of the independent reviewers (species experts)
including affiliation and qualifications
b. Description of the comments, queries, requests and
concerns received from each reviewer
c. Explanation of what amendments and changes have been
made to the proposed activity in response to the comments,
queries, requests and concerns
d. Explanation of which comments, queries, requests and
concerns have not been accommodated and why

14
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V. EIA Guideline for Shipping and Vessels Traffic

This EIA Guideline should be used in combination with the appropriate modules on species
and impact from the Technical Support Information (B.1-12, C and D) as required for
individual regional and domestic circumstances.

This EIA Guideline is directed to shipping regulators, including port and harbour authorities.
Cumulative impact of shipping, identifying appropriate exclusion zones and shipping lanes
should be the focus.

Description of area | Detail of the spatial extent and nature of the activity — including
seabed bathymetry and composition, description of known
stratification characteristics and broad ecosystem descriptions — as
well as the spatial area that will experience anthropogenic noise,
generated by the proposed shipping, above natural ambient sound

levels

. Detail of the typical weather conditions and day length for the

area during the proposed activity period

. Existence and location of any marine protected areas
Description of . Description of vessells (tonnage, propulsion and
vessels and displacement) and equipment activity
equipment . Detail of all activities including sound intensity levels (dBms) @

1 metre and frequency ranges (all frequencies to encompass, inter
alia, propeller resonance, harmonics, cavitations, engine and hull
noise)

. Identification of other activities having an impact in the region
accompanied by the analysis and review of potential cumulative or
synergistic impacts

Modelling of noise | Detail of independent, scientific modelling of noise propagation
propagation loss loss in confined areas (harbours and channels) and accounting for
local propagation features (depth and type of sea bottom, local
propagation paths related to thermal stratification, SOFAR or natural
channel characteristics) from point source out to a radius where the
noise levels generated are close to natural ambient sound levels

. Identification and mapping of proposed species exclusion
zones and description of how noise propagation into these zones will
be minimized, taking into consideration the local propagation features

15
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Species impact . General:
a. ldentification and density of species likely to be present
that will experience sound transmission generated by the
proposed activity above natural ambient sound levels.
Calculated from this, the extent of the impact zones, and the
number of animals affected by the activity.
b. Specification of the type of impact predicted (direct and
indirect) as well as direct and indirect impacts on prey species
c. Information on the behaviour of each species group, and
the ability to detect each of the species for mitigation purposes
(e.g. for marine mammals this will include diving behaviour,
vocal behaviour, and conspicuousness when at the surface).
. For each species group, also detail of the following (refer to
module B species summary):
a. Species vulnerabilities:
i. specific vulnerabilities to noise
ii. lifecycle components of these vulnerabilities
b. Habitat:
i. specific habitat components considered
ii. presence of critical habitat (calving, spawning, feeding
grounds, resting bays etc.)
c. Scientific assessment of impact:
i. exposure levels
ii. total exposure duration
iii. determination of precautionary safe/harmful exposure
levels (direct impact, indirect impact and disturbance) that
account for uncertainty and avoids erroneous conclusions

Monitoring plans . Explanation of access to the evaluation of ongoing scientific
monitoring data to assess impacts
. Quantification of the effectiveness of proposed mitigation
methods
. Spatio-temporal restrictions
Consultation and . Description of consultation, prior to EIA submission:
independent a. List of stakeholders consulted
review b. Detail of information provided to stakeholders,

opportunities given for appropriate engagement and the
timeframe for feedback
c. Explanation of what amendments and changes have been
made to the proposed activity in response to the comments,
queries, requests and concerns
d. Explanation of which comments, queries, requests and
concerns have not been accommodated and why

. Description of independent review of draft EIA:
a. Detail of the independent reviewers (species experts)
including affiliation and qualifications
b. Description of the comments, queries, requests and
concerns received from each reviewer
c. Explanation of what amendments and changes have been
made to the proposed activity in response to the comments,
queries, requests and concerns
d. Explanation of which comments, queries, requests and
concerns have not been accommodated and why

16
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VI. EIA Guideline for Seismic Surveys (Air Gun and Alternative
Technologies)

This EIA Guideline should be used in combination with the appropriate modules on species
and impact from the Technical Support Information (B.1-12, C and D) as required for
individual regional and domestic circumstances.

‘Component ~ Detal

Description of area | Detail of the spatial extent and nature of the survey — including
seabed bathymetry and composition, description of known
stratification characteristics and broad ecosystem descriptions — as
well as the spatial area that will experience anthropogenic noise,
generated by the proposed survey, above natural ambient sound

levels

. Detail of the typical weather conditions and day length for the
area during the proposed activity period

. Identification of previous and simultaneous activities, their

seasons and duration in the same or adjoining areas, existence and
location of any marine protected areas, and a review of activity
findings and implications

Description of the |« Explanation of all survey technologies available (including low-
equipment and noise or noise-free options) and why the proposed technology has
activity been chosen. If low-noise options have not been chosen, an
explanation should be provided about why these technologies are not
preferred
. Description of the survey technology including:

a. name and description of the vessel/s to be used
b. total duration of the proposed survey, date, timeframe
c. proposed timing of operations — season/time of day/during
all weather conditions
d. sound intensity level (dB peak to peak) in water @ 1 metre
and all frequency ranges and discharge rate
e. if an air gun technology is proposed:
i. number of arrays
ii. number of air guns within each array
iii. air gun charge pressure to be used
iv. volume of each air gun in cubic inches
v. official calibration figures supplied by the survey vessel
to be charted, for noise modelling
vi. depth the air guns to be set
vii. number and length of streamers, distance set apart and
depth the hydrophones are set
. Specification of the survey including anticipated nautical miles
to be covered, track-lines, speed of vessels, start-up and shut-down
procedures, distance and procedures for vessel turns including any
planned air gun power setting changes
. Identification of other activities having an impact in the region
during the planned survey, accompanied by the analysis and review
of potential cumulative or synergistic impacts

17



UNEP/CMS/Resolution 12.14/Annex

‘Component  Detal

Modelling of noise | e Detail of independent, scientific modelling of noise propagation
propagation loss loss in the same season/weather conditions as the proposed activity
accounting for local propagation features (depth and type of sea
bottom, local propagation paths related to thermal stratification,
SOFAR or natural channel characteristics) from point source out to a
radius where the noise levels generated are close to natural ambient
sound levels
. Identification and mapping of proposed species exclusion
zones and description of how noise propagation into these zones will
be minimized, taking into consideration the local propagation features
Species impact . General:
a. ldentification and density of species likely to be present
that will experience sound transmission generated by the
proposed activity above natural ambient sound levels.
Calculated from this, the extent of the impact zones, and the
number of animals affected by the activity.
a. Specification of the type of impact predicted (direct and
indirect) as well as direct and indirect impacts to prey species
b. Information on the behaviour of each species group, and
the ability to detect each of the species for mitigation purposes
(e.g. for marine mammals this will include diving behaviour,
vocal behaviour, and conspicuousness when at the surface).
. For each species group, also detail of the following (refer to
module B species summary):
a. Species vulnerabilities:
i. specific vulnerabilities to noise
ii. lifecycle components of these vulnerabilities
b. Habitat:
i. specific habitat components considered
ii. presence of critical habitat (calving, spawning, feeding
grounds, resting bays etc.)
c. Scientific assessment of impact:
i. exposure levels
ii. total exposure duration
iii. determination of precautionary safe/harmful exposure
levels (direct impact, indirect impact and disturbance) that
account for uncertainty and avoids erroneous conclusions

18
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‘Component  Detal
Mitigation and . Detail of:
monitoring plans a. Scientific monitoring before the survey to assess
baselines, species distribution and behaviour to facilitate the
incorporation of monitoring results into the impact assessment
b. Scientific monitoring programmes, conducted during and
after the survey, to assess impact, including noise monitoring
stations placed at specified distances
c. Transparent processes for regular real-time public
reporting of survey progress and all impacts encountered
d. Most appropriate methods of species detection (e.g.
visual/acoustic) and the range of available methods, and their
advantages and limitations, as well their practical application
during the activity.
e. Impact mitigation proposals:
i. 24-hour visual or other means of detection, especially
under conditions of poor visibility (including high winds,
night conditions, sea spray or fog)
ii. establishing exclusion zones to protect specific
species, including scientific and precautionary justification
for these zones
iii. soft start and shut-down protocols
iv. protocols in place for consistent and detailed data
recording (observer/PAM sightings and effort logs, survey
tracks and operations)
v. detailed, clear, chain of command for implementing
shut-down mitigation protocols
vi. spatio-temporal restrictions

. Quantification of the effectiveness of proposed mitigation
methods
Reporting plans . Detail of post operation reporting plans including verification of

the effectiveness of mitigation, and any shut-down procedures
occurring and reasons why

Consultation and . Description of consultation, prior to EIA submission:
independent a. List of stakeholders consulted
review b. Detail of information provided to stakeholders,

opportunities given for appropriate engagement and the
timeframe for feedback
c. Explanation of what amendments and changes have been
made to the proposed survey in response to the comments,
queries, requests and concerns
d. Explanation of which comments, queries, requests and
concerns have not been accommodated and why

. Description of independent review of draft EIA:
a. Detail of the independent reviewers (species experts)
including affiliation and qualifications
b. Description of the comments, queries, requests and
concerns received from each reviewer
c. Explanation of what amendments and changes have been
made to the proposed survey in response to the comments,
queries, requests and concerns
d. Explanation of which comments, queries, requests and
concerns have not been accommodated and why
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VIl. EIA Guideline for Construction Works

This EIA Guideline should be used in combination with the appropriate modules on species
and impact from the Technical Support Information (B.1-12, C and D) as required for
individual regional and domestic circumstances. This guideline should be applied to all forms
of marine construction, including dredging and similar vessel based activities where ships may
be stationary, but under way. All commissioning and decommissioning activities should also
follow these guidelines.

‘Component  Detal

Description of area | » Detail of the spatial extent and nature of the activity — including
seabed bathymetry and composition, description of known
stratification characteristics and broad ecosystem descriptions — as
well as the spatial area that will experience anthropogenic noise,
generated by the proposed activity, above natural ambient sound

levels

. Detail of the typical weather conditions and day length for the
area during the proposed activity period

. Identification of previous and simultaneous activities, their

seasons and duration in the same or adjoining areas, existence and
location of any marine protected areas, and a review of activity
findings and implications

Description of the | » Explanation of all activity technologies available and why each
equipment and proposed technology is chosen, including consideration of noise-free
activity installation methods

. Specification of:

a. total duration of the proposed activity
b. proposed timing of operations — season/time of day/during
all weather conditions
c. sound intensity level (dB peak to peak) in water @ 1 metre
and frequency ranges
d. If explosives are proposed:
i. what type of explosive and what charge weight is
proposed, also whether the explosive is going to be used
on the seabed or subsurface
ii. specification of sound intensity level (dB 0 to peak) in
water @ 1 metre, frequency range and number of
detonations and interval time
. Description of noise counter measures e.g.: bubble curtains,
noise dampers and cofferdams, including a description of state-of-the-
art technology, Best Environmental Practice (BEP) or Best Available
Technology (BAT)
. Identification of other activities having an impact in the region
during the planned activity, accompanied by the analysis and review
of potential cumulative or synergistic impacts
Modelling of noise | Detail of independent, scientific modelling of noise propagation
propagation loss loss in the same season/weather conditions as the proposed activity
accounting for local propagation features (depth and type of sea
bottom, local propagation paths related to thermal stratification,
SOFAR or natural channel characteristics) from point source out to a
radius where the noise levels generated are close to natural ambient
sound levels
. Identification and mapping of proposed exclusion zones for
species and description of how noise propagation into these zones will
be minimized, taking into consideration the local propagation features
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Species impact . General:
a. ldentification and density of species likely to be present
that will experience sound transmission generated by the
proposed activity above natural ambient sound levels; and
calculated from this, the extent of the impact zones
b. Specification of the type of impact predicted (direct and
indirect) as well as direct and indirect impacts to prey species
c. Information on the behaviour of each species group, and
the ability to detect each of the species for mitigation purposes
(e.g. for marine mammals this will include diving behaviour,
vocal behaviour, and conspicuousness when at the surface).
. For each species group, also detail of the following (refer to
module B species summary):
a. Species vulnerabilities:
i. specific vulnerabilities to noise
ii. lifecycle components of these vulnerabilities
b. Habitat:
i. specific habitat components considered
ii. presence of critical habitat (calving, spawning, feeding
grounds, resting bays etc.)
c. Scientific assessment of impact:
i. exposure levels
ii. total exposure duration
iii. determination of precautionary safe/harmful exposure
levels (direct impact, indirect impact and disturbance) that
account for uncertainty and avoids erroneous conclusions
Mitigation and . Detail of:
monitoring plans a. Scientific monitoring programmes, conducted before,
during and after the activity, to assess impact, including noise
monitoring stations placed at specified distances
b. Transparent processes for regular real-time public
reporting of activity progress and all impacts encountered
c. Most appropriate methods of species detection (e.g.
visual/acoustic) and the range of available methods, and their
advantages and limitations, as well their practical application
during the activity.
d. Impact mitigation proposals:
i. 24-hour visual or other means of detection, especially
under conditions of poor visibility (including high winds,
night conditions, sea spray or fog)
ii. establishing exclusion zones to protect specific
species, including scientific and precautionary justification
for these zones
ii. soft start and shut-down protocols
iv. spatio-temporal restrictions

. Quantification of the effectiveness of proposed mitigation
methods
Reporting plans . Detail of post operation reporting plans including verification of

the effectiveness of mitigation, and any shut-down procedures
occurring and reasons why
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‘Component  Detal

Consultation and
independent
review

. Description of consultation, prior to EIA submission:
a. List of stakeholders consulted
b. Detail of information provided to stakeholders,
opportunities given for appropriate engagement and the
timeframe for feedback
c. Explanation of what amendments and changes have been
made to the proposed activity in response to the comments,
queries, requests and concerns
d. Explanation of which comments, queries, requests and
concerns have not been accommodated and why
e. Ifitis decided that BEP or BAT is not used, this should be
justified

. Description of independent review of draft EIA:
a. Detail of the independent reviewers (species experts)
including affiliation and qualifications
b. Description of the comments, queries, requests and
concerns received from each reviewer
c. Explanation of what amendments and changes have been
made to the proposed activity in response to the comments,
queries, requests and concerns
d. Explanation of which comments, queries, requests and
concerns have not been accommodated and why

VIIl. EIA Guideline for Offshore Platforms

This EIA Guideline should be used in combination with the appropriate modules on species
and impact from the Technical Support Information (B.1-12, C and D) as required for
individual regional and domestic circumstances.

All commissioning and decommissioning activities should also follow these guidelines. Where
impulsive activities, such as offshore platforms being constructed through impact driven piles,
the guidelines for VII: Construction Works should also be applied.

Description of area

. Detail of the spatial extent and nature of the activity — including
seabed bathymetry and composition, description of known
stratification characteristics and broad ecosystem descriptions — as
well as the spatial area that will experience anthropogenic noise,
generated by the proposed activity, above natural ambient sound
levels

. Detail of the typical weather conditions and day length for the
area during the proposed activity period
. Identification of previous and simultaneous activities, their

seasons and duration in the same or adjoining areas, existence and
location of any marine protected areas, and a review of activity
findings and implications
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Description of the | » Explanation of all activity technologies available and why each
equipment and proposed technology is chosen, including consideration of alternatives
activity . Description of the activity technology including name and
description of the vessel/s and sea floor equipment to be used
. Specification of:

a. total duration of the proposed activity
b. sound intensity level (dBms) in water @ 1 metre (from noise
source e.g.: platform caissons or drill ship's hull etc.) and
frequency ranges
c. sound intensity levels (peak and rms) during planned
maintenance schedules
. Identification of other activities having an impact in the region
during the planned activity, accompanied by the analysis and review
of potential cumulative or synergistic impacts
Modelling of noise | Detail of independent, scientific modelling of noise propagation
propagation loss loss in the same season/weather conditions as the proposed activity
accounting for local propagation features (depth and type of sea
bottom, local propagation paths related to thermal stratification,
SOFAR or natural channel characteristics) from point source out to a
radius where the noise levels generated are close to natural ambient
sound levels
. Identification and mapping of proposed exclusion zones for
species and description of how noise propagation into these zones will
be minimized, taking into consideration the local propagation features
Species impact . General:
a. ldentification and density of species likely to be present
that will experience sound transmission generated by the
proposed activity above natural ambient sound levels; and
calculated from this, the extent of the impact zones
b. Specification of the type of impact predicted (direct and
indirect) as well as direct and indirect impacts to prey species
c. Information on the behaviour of each species group, and
the ability to detect each of the species for mitigation purposes
(e.g. for marine mammals this will include diving behaviour,
vocal behaviour, and conspicuousness when at the surface).
. For each species group, also detail of the following (refer to
module B species summary):
a. Species vulnerabilities:
i. specific vulnerabilities to noise
ii. lifecycle components of these vulnerabilities
b. Habitat:
i. specific habitat components considered
ii. presence of critical habitat (calving, spawning, feeding
grounds, resting bays etc.)
c. Scientific assessment of impact:
i. exposure levels
ii. total exposure duration:
iii. determination of precautionary safe/harmful exposure
levels (direct impact, indirect impact and disturbance) that
account for uncertainty and avoids erroneous conclusions
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‘Component  Detal

Mitigation and . Detail of:

monitoring plans a. Scientific monitoring programmes, conducted before,
during and after the activity, to assess impact, including noise
monitoring stations placed at specified distances

b. Transparent processes for regular real-time public
reporting of activity progress and all impacts encountered

c. Most appropriate methods of species detection (e.g.
visual/acoustic) and the range of available methods, and their
advantages and limitations, as well their practical application
during the activity.

d. Impact mitigation proposals

e. 24-hour visual or other means of detection, especially
under conditions of poor visibility (including high winds, night
conditions, sea spray or fog)

f. Spatio-temporal restrictions

. Quantification of the effectiveness of proposed mitigation
methods

Reporting plans . Detail of post operation reporting plans including verification of
the effectiveness of mitigation

Consultation and . Description of consultation, prior to EIA submission:

independent a. List of stakeholders consulted

review b. Detail of information provided to stakeholders,

opportunities given for appropriate engagement and the
timeframe for feedback
c. Explanation of what amendments and changes have been
made to the proposed activity in response to the comments,
queries, requests and concerns
d. Explanation of which comments, queries, requests and
concerns have not been accommodated and why

. Description of independent review of draft EIA:
a. Detail of the independent reviewers (species experts)
including affiliation and qualifications
b. Description of the comments, queries, requests and
concerns received from each reviewer
c. Explanation of what amendments and changes have been
made to the proposed activity in response to the comments,
queries, requests and concerns
d. Explanation of which comments, queries, requests and
concerns have not been accommodated and why
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IX. EIA Guideline for Playback and Sound Exposure Experiments

This EIA Guideline should be used in combination with the appropriate modules on species
and impact from the Technical Support Information (B.1-12, C and D) as required for
individual regional and domestic circumstances.

Description of area | Detail of the spatial extent and nature of the activity — including
seabed bathymetry and composition, description of known
stratification characteristics and broad ecosystem descriptions — as
well as the spatial area that will experience anthropogenic noise,
generated by the proposed activity, above natural ambient sound

levels

. Detail of the typical weather conditions and day length for the
area during the proposed activity period

. Identification of previous and simultaneous activities, their

seasons and duration in the same or adjoining areas, existence and
location of any marine protected areas, and a review of activity
findings and implications

Description of the |« Noting that the scale of the noise needed to elicit a response
equipment and (with respect to level and duration) may be much lower than in industry
activity activities; and that noise can be controlled in order to affect only a

small area or small number of individuals, the noise control measures
of the experimental design should be described in detail.

. Explanation of all technologies available for the activity and
why each proposed technology is chosen

. Description of the chosen technology including name and
description of the vessel/s to be used

. Specification of:

a. lowest practicable sound intensity level required

b. total duration of the proposed activity

c. proposed timing of operations — season/time of day/during

all weather conditions

d. sound intensity level (dB peak to peak) in water @ 1 metre

and all frequency ranges and discharge rate

e. if an air gun technology is proposed refer to VI

f. if explosives are proposed refer to VII
. Specification of the activity including anticipated nautical miles
to be covered, track-lines, speed of vessels, start-up and shut-down
procedures, distance and procedures for vessel turns including any
planned air gun power setting changes
. Identification of other activities having an impact in the region
during the planned activity, accompanied by the analysis and review
of potential cumulative or synergistic impacts
Modelling of noise | e Detail of independent, scientific modelling of noise propagation
propagation loss loss in the same season/weather conditions as the proposed activity
accounting for local propagation features (depth and type of sea
bottom, local propagation paths related to thermal stratification,
SOFAR or natural channel characteristics) from point source out to a
radius where the noise levels generated are close to natural ambient
sound levels
. Identification and mapping of proposed exclusion zones for
species and description of how noise propagation into these zones will
be minimized, taking into consideration the local propagation features
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Species impact . General:
a. ldentification and density of species likely to be present
that will experience sound transmission generated by the
proposed activity above natural ambient sound levels; and
calculated from this, the extent of the impact zones
b. Specification of the type of impact predicted (direct and
indirect) as well as direct and indirect impacts to prey species
c. Information on the behaviour of each species group, and
the ability to detect each of the species for mitigation purposes
(e.g. for marine mammals this will include diving behaviour,
vocal behaviour, and conspicuousness when at the surface).
. For each species group, also detail of the following (refer to
module B species summary):
a. Species vulnerabilities:
i. specific vulnerabilities to noise
ii. lifecycle components of these vulnerabilities
b. Habitat:
i. specific habitat components considered
ii. presence of critical habitat (calving, spawning, feeding
grounds, resting bays etc.)
c. Scientific assessment of impact:
i. exposure levels
ii. total exposure duration
iii. determination of precautionary safe/harmful exposure
levels (direct impact, indirect impact and disturbance) that
account for uncertainty and avoids erroneous conclusions
iv. how the experiment design will monitor target and non-
target species and the steps that will be taken to halt sound
emission if adverse response or behavioural changes are
observed
v. how exposures that are expected to elicit particular
behavioural responses (e.g. responses elicited by predator
sounds, conspecific signals) will inform specific mitigation
and monitoring protocols. In such cases, impact
assessment should also articulate what responses may not
be related to the loudness of the exposure but to the
behavioural significance of the signal/noise used.
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‘Component  Detal

Mitigation and . Detail of:
monitoring plans a. Scientific monitoring programmes, conducted before,
during and after the activity, to assess impact
b. Transparent processes for regular real-time public
reporting of activity progress and all impacts encountered
c. Most appropriate methods of species detection (e.g.
visual/acoustic) and the range of available methods, and their
advantages and limitations, as well their practical application
during the activity.
d. Impact mitigation proposals:
i. 24-hour visual or other means of detection, especially
under conditions of poor visibility (including high winds,
night conditions, sea spray or fog)
ii. establishing exclusion zones to protect specific
species, including scientific and precautionary justification
for these zones
iii. soft start and shut-down protocols
iv. spatio-temporal restrictions

. Quantification of the effectiveness of proposed mitigation
methods

Reporting plans . Detail of post operation reporting plans including verification of
the effectiveness of mitigation

Consultation and . Description of consultation, prior to EIA submission:

independent a. List of stakeholders consulted

review b. Detail of information provided to stakeholders,

opportunities given for appropriate engagement and the
timeframe for feedback
c. Explanation of what amendments and changes have been
made to the proposed activity in response to the comments,
queries, requests and concerns
d. Explanation of which comments, queries, requests and
concerns have not been accommodated and why

. Description of independent review of draft EIA:
a. Detail of the independent reviewers (species experts)
including affiliation and qualifications
b. Description of the comments, queries, requests and
concerns received from each reviewer
c. Explanation of what amendments and changes have been
made to the proposed activity in response to the comments,
queries, requests and concerns
d. Explanation of which comments, queries, requests and
concerns have not been accommodated and why
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X.  EIA Guideline for Pingers (Acoustic Deterrent/Harassment
Devices, Navigation)

This EIA Guideline should be used in combination with the appropriate modules on species
and impact from the Technical Support Information (B.1-12, C and D) as required for
individual regional and domestic circumstances.

‘Component ~ Detal

Description of area | Detail of the spatial extent and nature of the activity — including
seabed bathymetry and composition, description of known
stratification characteristics and broad ecosystem descriptions — as
well as the spatial area that will experience anthropogenic noise,
generated by the proposed activity, above natural ambient sound

levels.

. Detail of the typical weather conditions and day length for the
area during the proposed activity period

. Identification of previous and simultaneous activities, their

seasons and duration in the same or adjoining areas, existence and
location of any marine protected areas, and a review of activity
findings and implications

Description of the |« Explanation of all technologies available for the activity and
equipment and why the proposed technology is chosen, including the description
activity should also contain the consideration of alternatives

. Specification of sound intensity level (dB peak to peak) in

water @ 1 metre, frequency ranges and ping rate, sound exposure
level (SEL), as well as proposed spacing of pingers

. Identification of other activities having an impact in the region
accompanied by the analysis and review of potential cumulative or
synergistic impacts

Modelling of noise | o Detail of independent, scientific modelling of noise propagation
propagation loss loss in the same season/weather conditions as the proposed activity
accounting for local propagation features (depth and type of sea
bottom, local propagation paths related to thermal stratification,
SOFAR or natural channel characteristics) from point source out to a
radius where the noise levels generated are close to natural ambient
sound levels

. Identification and mapping of proposed exclusion zones for
species and description of how noise propagation into these zones will
be minimized, taking into consideration the local propagation features
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Species impact . General:
a. ldentification and density of species likely to be present
that will experience sound transmission generated by the
proposed activity above natural ambient sound levels; and
calculated from this, the extent of the impact zones
a. Specification of the type of impact predicted (direct and
indirect) as well as direct and indirect impacts to prey species
b. Information on the behaviour of each species group, and
the ability to detect each of the species for mitigation purposes
(e.g. for marine mammals this will include diving behaviour,
vocal behaviour, and conspicuousness when at the surface).
. For each species group, also detail of the following (refer to
module B species summary):
a. Species vulnerabilities:
i. specific vulnerabilities to noise
ii. lifecycle components of these vulnerabilities
b. Habitat:
i. specific habitat components considered
ii. presence of critical habitat (calving, spawning, feeding
grounds, resting bays etc.)
c. Scientific assessment of impact:
i. exposure levels
ii. total exposure duration
iii. determination of precautionary safe/harmful exposure
levels (direct impact, indirect impact and disturbance) that
account for uncertainty and avoids erroneous conclusions

Monitoring plans . Detail of scientific monitoring programmes, conducted before,
during and after the activity, to assess impact
. Spatio-temporal restrictions
. Quantification of the effectiveness of proposed mitigation
methods

Reporting plans . Detail of post operation reporting plans including verification of
the effectiveness of mitigation

Consultation and . Description of consultation, prior to EIA submission:

independent a. List of stakeholders consulted

review b. Detail of information provided to stakeholders,

opportunities given for appropriate engagement and the
timeframe for feedback
c. Explanation of what amendments and changes have been
made to the proposed activity in response to the comments,
queries, requests and concerns
d. Explanation of which comments, queries, requests and
concerns have not been accommodated and why

. Description of independent review of draft EIA:
a. Detail of the independent reviewers (species experts)
including affiliation and qualifications
b. Description of the comments, queries, requests and
concerns received from each reviewer
c. Explanation of what amendments and changes have been
made to the proposed activity in response to the comments,
queries, requests and concerns
d. Explanation of which comments, queries, requests and
concerns have not been accommodated and why
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XI.  EIA Guideline for Other Noise-generating Activities (Acoustic
Data Transmission, Wind, Tidal and Wave Turbines and Future
Technologies)

This EIA Guideline should be used in combination with the appropriate modules on species
and impact from the Technical Support Information (B.1-12, C and D) as required for
individual regional and domestic circumstances.

All commissioning and decommissioning activities should also follow these guidelines.

Description of area | » Detail of the spatial extent and nature of the activity — including
seabed bathymetry and composition, description of known
stratification characteristics and broad ecosystem descriptions — as
well as the spatial area that will experience anthropogenic noise,
generated by the proposed activity, above natural ambient sound

levels

. Detail of the typical weather conditions and day length for the
area during the proposed activity period

. Identification of previous and simultaneous activities, their

seasons and duration in the same or adjoining areas, existence and
location of any marine protected areas, and a review of activity
findings and implications

Description of the |« Explanation of all technologies available for the activity
eqqipment and . Specification of sound intensity level (dB) in water @ 1 metre,
activity and frequency ranges. This should include dB peak to peak for

acoustic data transmission for example, dBms for wind, tidal and wave
turbines and future technologies categorized accordingly

. Identification of other activities having an impact in the region
during the planned activity, accompanied by the analysis and review
of potential cumulative or synergistic impacts

Modelling of noise | Detail of independent, scientific modelling of noise propagation
propagation loss loss in the same season/weather conditions as the proposed activity
accounting for local propagation features (depth and type of sea
bottom, local propagation paths related to thermal stratification,
SOFAR or natural channel characteristics) from point source out to a
radius where the noise levels generated are close to natural ambient
sound levels

. Identification and mapping of proposed exclusion zones for
species and description of how noise propagation into these zones will
be minimized, taking into consideration the local propagation features
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Species impact . General:
a. ldentification and density of species likely to be present
that will experience sound transmission generated by the
proposed activity above natural ambient sound levels; and
calculated from this, the extent of the impact zones
b. Specification of the type of impact predicted (direct and
indirect) as well as direct and indirect impacts to prey species
c. Information on the behaviour of each species group, and
the ability to detect each of the species for mitigation purposes
(e.g. for marine mammals this will include diving behaviour,
vocal behaviour, and conspicuousness when at the surface).
. For each species group, also detail of the following (refer to
module B species summary):
a. Species vulnerabilities:
i. specific vulnerabilities to noise
ii. lifecycle components of these vulnerabilities
b. Habitat:
i. specific habitat components considered
ii. presence of critical habitat (calving, spawning, feeding
grounds, resting bays etc.)
c. Scientific assessment of impact:
i. exposure levels
ii. total exposure duration
iii. determination of precautionary safe/harmful exposure
levels (direct impact, indirect impact and disturbance) that
account for uncertainty and avoids erroneous conclusions
. Quantification of the effectiveness of proposed mitigation
methods
Monitoring plans . Explanation of ongoing scientific monitoring programmes to
assess impact
. Most appropriate  methods of species detection (e.g.
visual/acoustic) and the range of available methods, and their
advantages and limitations, as well their practical application during

the activity.

. Spatio-temporal restrictions
Consultation and . Description of consultation, prior to EIA submission:
independent a. List of stakeholders consulted
review b. Detail of information provided to stakeholders,

opportunities given for appropriate engagement and the
timeframe for feedback
c. Explanation of what amendments and changes have been
made to the proposed activity in response to the comments,
queries, requests and concerns
d. Explanation of which comments, queries, requests and
concerns have not been accommodated and why

. Description of independent review of draft EIA:
a. Detail of the independent reviewers (species experts)
including affiliation and qualifications
b. Description of the comments, queries, requests and
concerns received from each reviewer
c. Explanation of what amendments and changes have been
made to the proposed activity in response to the comments,
queries, requests and concerns
d. Explanation of which comments, queries, requests and
concerns have not been accommodated and why
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Technical Support Information to the CMS Family

Guidelines on Environmental Impact Assessment
for Marine Noise-generating Activities

Parties to the Convention on Migratory Species (CMS), the
Agreement on the Conservation of Cetaceans in the Black Sea
Mediterranean Sea and Contiguous Atlantic Area (ACCOBAMS) and
the Agreement on the Conservation of Small Cetaceans of the Baltic,
North East Atlantic, Irish and North Seas (ASCOBANS) have
recognized underwater noise as a major threat to many marine species.
Several resolutions have been passed calling for effective measures to
mitigate and minimize the impact of noise pollution on marine life.

CMS, ACCOBAMS and ASCOBANS decisions also recognize
that addressing this issue effectively requires that noise-related
considerations should be taken into account starting with the planning
stage of activities, especially by making effective use of
Environmental Impact Assessments (EIA). The Convention on
Biological Diversity Decision XI1/23 encourages governments to
require EIAs for noise-generating offshore activities and to combine
acoustic mapping with habitat mapping to identify areas where these
species may be exposed to noise impacts.

A considerable number of national and regional operational
guidelines detail the impacts to be avoided and mitigation measures to
be taken during proposed operations. For the most part these focus on
cetaceans. Few guidelines cover other species and almost none has * ASCOBANS
been developed about the specific content that should be provided in
ElAs before approvals and permits are granted.

Thanks to a voluntary contribution from the Principality of
Monaco under the Migratory Species Champions programme, and an
additional contribution from OceanCare, the CMS, ASCOBANS and
ACCOBAMS Secretariats are pleased to have developed guidelines
for Environmental Impact Assessments for noise-generating offshore
industries, providing a clear pathway to implementing the Best
Available Techniques (BAT) and Best Environmental Practice (BEP).

This Technical Support Information to the CMS Family Guidelines on Environmental Impact
Assessment for Marine Noise-generating Activities is structured to stand as one complete
unit or to be used as discrete modaules, tailored for national and agreement approaches.

The full document and the stand-alone modules are online at: cms.int/guidelines/cms-
family-guidelines-ElAs-marine-noise

m Gouvernement Princier
PRINCIPAUTE DE MONACO

Development of this Technical Support Information

/ to the CMS Family Guidelines on Environmental
Impact Assessment for Marine Noise-generating
ocean j care Activities has been possible with the generous

funding of Principality of Monaco and OceanCare.
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Executive Summary

The sea is the interconnected system of all the Earth's oceanic
waters, including the five named ‘oceans’ - the Atlantic, Pacific, Indian,
Southern and Arctic Oceans - a connected body of salty water that
covers over 70 percent of the Earth's surface.

This vast environment is home to a broader spectrum of higher
animal taxa than exists on land. Many marine species have yet to be
discovered and the number known to science is expanding annually.
The sea also provides people with substantial supplies of food, mainly
fish, shellfish and seaweed, in addition to marine resource extraction. It
is a shared resource for us all.

Levels of anthropogenic marine noise have doubled in some areas
of the world, every decade, for the past 60 years. When considered in
addition to the number other anthropogenic threats in the marine
environment, noise can be a life-threatening trend for many marine
species.

Marine wildlife rely on sound for vital life functions, including
communication, prey and predator detection, orientation and for sensing
surroundings. While the ocean is certainly a sound-filled environment
and many natural (or biological) sounds are very loud, wildlife is not
adapted to anthropogenic noise.

Animals exposed to elevated or prolonged anthropogenic noise
can suffer direct injury and temporary or permanent auditory threshold
shifts. Noise can mask important natural sounds, such as the call of a
mate, the sound made by prey or a predator. These impacts are
experienced by a wide range of species including fish, crustaceans and o
cephalopods, pinnipeds (seals, sea lions and walrus), sirenians (dugong N ASCO BANS
and manatee), sea turtles, the polar bear, marine otters and cetaceans
(whales, dolphins and porpoises).

The Technical Support Information to the CMS Family Guidelines on Environmental Impact
Assessment for Marine Noise-generating Activities has been developed to present the Best Available
Techniques (BAT) and Best Environmental Practice (BEP). The document is structured to stand as
one complete unit or to be used as discrete modules, tailored for national and agreement approaches.

The modules that follow are structured to cover species area, as follows:
‘Module A: Sound in Water is Complex’ provides an insight into the characteristics
of sound propagation and dispersal. This module is designed to provide decisions-
makers with necessary foundation knowledge to interpret the other modules in these
guidelines and any impact assessments that are presented to them for consideration.
‘Module B: Expert Advice on Specific Species Groups’ presents 12 separate
detailed sub-modules covering each of the CMS species groups, focusing on species'
vulnerabilities, habitat considerations, impact of exposure levels and assessment
criteria.
‘Module C: Decompression Stress’ provides important information on bubble
formation in marine mammals, source of decompression stress, source frequency, level
and duration, and assessment criteria.
‘Module D: Exposure Levels’ presents a summary of the current state of knowledge
about general exposure levels.
‘Module E: Marine Noise-generating Activities’ provides a brief summary of
military sonar, seismic surveys, civil high powered sonar, coastal and offshore
construction works, offshore platforms, playback and sound exposure experiments,
shipping and vessel traffic, pingers and other noise-generating activities. Each section
presents current knowledge about sound intensity level, frequency range and the




activities general characteristics. The information is summarized in a table within the
module.

‘Module F: Related Intergovernmental or Regional Economic

Organisation Decisions’ presents the series of intergovernmental decisions that have
determined the direction for regulation of anthropogenic marine noise.

‘Module G: Principles of EIAs’ establishes basic principles including strategic
environmental assessments, transparency, natural justice, independent peer review,
consultation and burden of proof.

The Technical Support Information to the CMS Family Guidelines on Environmental Impact
Assessment for Marine Noise-generating Activities is structured to stand as one complete
unit or to be used as discrete modules, tailored for national and agreement approaches.

The complete document and the discrete modules are online at: cms.int/guidelines/cms-
family-guidelines-EIAs-marine-noise




A. Sound in Water is Complex

The ocean environment is filled with
natural sound from animals and physical
processes. Species living in this environment
are adapted to these sounds. Over the past
century many anthropogenic marine activities
have increased levels of noise. (André et al
2010, Hildebrand 2009) These modern
anthropogenic noises have the potential for
physical, physiological and behavioural
impacts on marine fauna—mammals, reptiles,
fish and invertebrates. (Southall et al 2007)

The propagation of sound in water is
complex and requires many variables to be
carefully considered before it can be known if
a noise-generating activity is appropriate or
not. It is inappropriate to generalize sound
transmission without fully investigating
propagation.

Often, statements are made in
Environmental Impact Assessments that a
noise-generating activity is ‘X’ distance from
*Y’ species or habitat and therefore, will have
no impact. In these cases distance is used as a
basic proxy for impact but is rarely backed
with scientifically modelled information.
(Wright et al 2013, Prideaux and Prideaux
2015)

The behaviour of sound in the marine
environment is different from sound in air. The
extent and way that sound travels
(propagation) is affected by many factors,
including the frequency of the sound, water
depth and density differences within the water
column that vary with temperature, salinity and
pressure. (Clay and Medwin 1997, Etter 2013,
Lurton 2010, Wagstaff 1981) Seawater is
roughly 800-1,500 times denser than air and
sound travels around five times faster in this
medium. (Lurton 2010) Consequently, a sound
arriving at an animal is subject to propagation
conditions that are complex. (Calambokidis et
al 2002, Hildebrand 2009, Lurton 2010,
McCauley et al 2000)

To present a defensible Environmental
Impact Assessment for any noise-generating
activity proposal, proponents need to have
expertly modelled the noise of the proposed

Geoff Prideaux
Wild Migration

activity in the region and under the conditions
they plan to operate.

Understanding the basic concepts that
should be presented is important to assess if
the Environmental Impact Assessment is
defensible and sufficient.

A.1. Basic concepts

The study of acoustics is a specialized
and technical field. Professional acousticians
will consider many more complexities beyond
the scope of this paper.

The basic concepts that decision-makers
may need to understand are outlined in a very
simplified form, specifically to be accessible to
a lay-audience.

A.1.1. Elasticity

The speed of sound is not a fixed
numerical value. Sound wave speed varies
widely and depends on the medium, or
material, it is transmitted through, such as
solids, gas or liquids. Sound waves move
through a medium by transferring kinetic
energy from one molecule to the next. (Lurton
2010) Each medium has its own elasticity (or
resistance to molecular deformity). This
elasticity factor affects the sound wave’s
movement significantly. Solid mediums, such
as metal, transmit sound waves extremely fast
because the solid molecules are tightly packed
together, providing only tiny spaces for
vibration. Through this high-elasticity
medium, solid molecules act like small springs
aiding the wave’s movement. The speed of
sound through aluminium, for example, is
around 6,319ms™. Gas, such as air, vibrates at
a slower speed because of larger spaces
between each molecule. This allows greater
deformation and results in lower elasticity.
Sound waves moving through air at a
temperature of 20°C will only travel around
342mst. Liquid molecules, such as seawater,
bond together in a tighter formation compared
with gas molecules. This results in less



deformation, creating a higher elasticity than
gas. Sound waves moving through water at
22°C travel at around 1,484ms™.
(Brekhovskikh and Lysanov 2006, Au and
Hastings 2009, Ross 2013) Temperature also
has an effect on molecules. Molecules move
faster under higher temperatures, transmitting
sound waves more rapidly across the medium.
Conversely, decreasing temperatures cause the
molecules to vibrate at a slower pace,
hindering the sound wave’s movement.
(Brekhovskikh and Lysanov 2006, Au and
Hastings 2009, Ross 2013) The temperature of
seawater at different depths is therefore of
importance to modelling.

A.1.2. Spherical Spreading,
Cylindrical Spreading and
Transmission Loss

The way sound propagates is also
important. Spherical spreading is simply sound
leaving a point source in an expanding
spherical shape. As sound waves reach the sea
surface and sea floor, they can no longer
maintain their spherical shape and they begin
to resemble the shape of an expanding cheese
wheel. This is called cylindrical spreading.

The transmission loss, or the decrease in
the sound intensity levels, happens uniformly
in all directions during spherical transmission.
However, when sound is in a state of
cylindrical transmission, it cannot propagate
uniformly. The sound is effectively contained
between the sea surface and the sea floor,
while the radius still expands uniformly (the
sides of the cheese wheel). The height is now
fixed and so the sound intensity level decreases
more slowly. (Urick 1983, Au and Hastings
2009, Lurton 2010, Jensen et al 2011)

In actuality, the seabed is rarely, if ever,
flat and parallel to the sea surface. These
natural variations add extra complexities to
modelling cylindrical spreading. However,
these characteristics must be known to model
spreading accurately, as should the water depth
and the rise and fall of the seabed surrounding
it. (Lurton 2010, Jensen et al 2011)

A.1.3. Sound Fixing and Ranging
Channels (SOFAR)

As well as spherical and cylindrical
spreading, another variable can impact how far
sound will be transmitted. This is usually
called a Sound Fixing and Ranging Channel
(SOFAR) and is a horizontal layer of water in
the ocean at which depth, the speed of sound is
at its minimum.

The SOFAR channel is created through

the interactive effect of temperature and water
pressure (and, to a smaller extent, salinity).
This occurs because pressure in the ocean
increases with depth, but temperature is more
variable, generally falling rapidly in the main
thermocline from the surface to around a
thousand metres deep and then remaining
almost unchanged from there to the ocean
floor. Near the surface, the rapidly falling
temperature causes a decrease in sound speed
(or a negative sound speed gradient). With
increasing depth, the increasing pressure
causes an increase in sound speed (or a
positive sound speed gradient). The depth
where the sound speed is at a minimum is
called the sound channel axis. The speed
gradient above and below the sound channel
axis acts like a lens, bending sound towards the
depth of minimum speed. The portion of sound
that remains within the sound channel
encounters no acoustic loss from reflection of
the sea surface and sea floor. Because of this
low transmission loss, very long distances can
be obtained from moderate acoustic power.
(Urick 1983, Brekhovskikh and Lysanov 2006,
Lurton 2010, Jensen et al 2011)

A.1.4. Decibels dB

The decibel (dB), 1/10th of a Bel, is
used to measure sound level. It is the unit that
will be presented in documentation.

The dB is a logarithmic unit used to
describe a ratio. The ratio may be power,
sound pressure or intensity.

The logarithm of a number is the
exponent to which another fixed value, the
base, must be raised to produce that number.
For example, the logarithm of 1,000 to base 10
is 3, because 1,000 is 10 to the power 3:

1,000 =10 x 10 x 10 = 103,

More generally, if x = bY, then y is the
logarithm of x to base b, and is written y =
logh(x), so log10 (1,000) = 3. (Au and
Hastings 2009, Jensen et al 2011, Ross, 2013)

A common mistake is to assume that
10dB is half as loud as 20dB and a third of
30dB.

To disprove this false assumption,
suppose there are two loudspeakers, the first
playing a sound with power P1, and another
playing a louder version of the same sound
with power P2, but everything else (distance
and frequency) remains the same.

The difference in decibels between the
two is defined as:

10 log (P2/P1) dB where the log
is to base 10.

If the second produces twice as much
power as the first, the difference in dB is:

10 log (P2/P1) =10 log 2 =3 dB.



To continue the example, if the second
has 10 times the power of the first, the
difference in dB is:

10 log (P2/P1) =10 log 10 =
10 dB.

If the second has a million times the
power of the first, the difference in dB is:

10 log (P2/P1) = 10 log 1,000,000
=60 dB.

This example shows one feature of
decibel scales that is useful in discussing
sound: they can describe very big ratios using
manageable numbers.

A.1.5. Peak and RMS values

Peak value, as the term implies, is the
point of a sound wave with the greatest
amplitude. Peak values are associated with
plosive sounds like seismic air guns, pile
driving, low frequency sonar and explosives.
(Au and Hastings 2009)

RMS (root mean squared) is the formula
used to calculate the mean of a sound wave
over time. RMS values are associated with
constant non-plosive sounds like shipping
propeller and engine noise, oil rig operations,
some mid to high frequency sonar and water
based wind turbines. (Au and Hastings 2009)

A.1.6. Phase

Phase can be best described as the
relational alignment with two or more sound
waves over time. Very simplistically, waves
with the same phase will constructively
interfere to produce a wave whose amplitude is
the sum of the two interfering waves, while
two waves which are 180 degrees out of phase
will destructively interfere to cancel each other
out. (Rossing and Fletcher 2013)

A.2. Understanding Sound
Exposure Levels

A.2.1. Sound Exposure Level
cumulative (SELcum)

Sound Exposure level (SEL) is generally
referred to as dB 0 to peak or peak to peak (dB
0 to peak or dB p to p) for plosive or pulsive
noise like air guns, military sonar etc and dB
Root Mean Squared (dB rms) for non-plosive
or non-pulsive noise such as ship noise,
dredging, wind farms, constant drone (Au and
Hastings 2009). These measurements are
generally of a one second duration only. The
question arises, is this a realistic measurement
metric for understanding the effects on all
marine species?

According to NOAA's paper, Guidance
for Assessing the Effects of Anthropogenic
Sound on Marine Mammal Hearing, (NOAA,
2016) sound exposure level works well for
marine mammals but not well for other marine
species (crustaceans, bivalves, cephalopods,
finned fish, etc) because non-mammal marine
species detect sound through particle motion
(the organism resonating in sympathy with the
surrounding sound waves) rather than through
a tympanic mechanism as with marine
mammals. A more informed measurement
introduced to modelling is sound exposure
level cumulative (SELcum) by which a time
component is added into SEL enabling it to
encompass all marine species.

While SEL has been acceptable in the
past, with the use of SELcum modelling,
species experts have documented noticeable
impacts on species' welfare that have otherwise
gone unnoticed.

NOAA has set a default time of 24 hours
for SELcum. An alternate prescribed time can
be applied to SELcum if stated. Within the
SELcum metric, reference to sound intensity
level (O to peak, peak to peak or rms) is not
appropriate due to the extended time
parameter. It may be displayed as 190 dB
SELcum re 1pPa @ 1m pulsive or non-pulsive
depending.

A.2.2. Equal Energy Hypothesis

NOAA also mentions the Equal Energy
Hypothesis (EEH) which discusses the basic
impact trends on marine species. They also
comment that the EEH is pretty loose due to
the complexity of all the potential factors, but
it serves as a reasonable rule of thumb.

It states:
= Growth rate of threshold shift (TS) is
higher for frequencies where hearing
is more sensitive
= Non-impulsive intermittent
exposures require higher SELcum to
induce a TS compared to continuous
exposures of the same duration

= Exposures for longer durations and

lower levels induce TTS at a lower
level than those exposed to a higher
level and a shorter duration with the
same duration SELcum

= With the same SELcum, longer

exposures require longer recovery
time.

= |ntermittent exposures recover faster

compared to continuous exposures of
the same duration

= Animals may be exposed to multiple

sound sources and stressors beyond
acoustics during an activity. This also



may have a cumulative effect.

Also, pulsive/plosive SELcum noise will
induce TS more quickly than a non-pulsive
noise with the same SELcum due to the fast
rise time characteristics of pulsive/plosive
noise.

A.3. Necessity of Modelling

These complexities illustrate the
necessity for expert modelling of sound
propagation from noise-generating activities.
(Urick 1983, Etter 2013) While noise
modelling is common for land-based
anthropogenic noise-producing activities, it is
less common for proposals in the marine
environment. The lack of rigorous noise
modelling in the marine setting needs to be
urgently addressed. (Prideaux and Prideaux
2015)

Modelling of each noise-generating
activity proposal should be expertly and
impartially conducted to provide decision-
makers with credible and defensible
information. The modelling should provide a
clear indication of sound dispersal
characteristics, informed by local propagation
features. (Urick 1983, Etter 2013)

With this information, the acoustic
footprint of the noise-generating activity can
be identified and informed decisions about
levels of noise propagation can be made.
(Prideaux and Prideaux 2015)
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B. Expert Advice on Specific Species Groups

The sea is the interconnected system of
all the Earth's oceanic waters, including the
five named ‘oceans’ - the Atlantic, Pacific,
Indian, Southern and Arctic Oceans - a
connected body of salty water that covers over
70 percent of the Earth's surface.

This vast environment is home to a
broader spectrum of higher animal taxa than
exists on land. Many marine species have yet
to be discovered and the number known to
science is expanding annually. The sea also
provides people with substantial supplies of
food, mainly fish, shellfish and seaweed. It is a
shared resource for us all.

Levels of anthropogenic marine noise
have doubled in some areas of the world, every
decade, for the past 60 years. (McDonald,
Hildebrand et al 2006, Weilgart 2007) When
considered in addition to the number other
anthropogenic threats in the marine
environment, noise can be a life-threatening
trend for many marine species.

Marine wildlife rely on sound for its
vital life functions, including communication,
prey and predator detection, orientation and for
sensing surroundings. (Hawkins and Popper
2014, Simmonds, Dolman et al 2014) While
the ocean is certainly a sound-filled
environment and many natural (or biological)
sounds are very loud, wildlife is not adapted to
anthropogenic noise.

The species groups covered in the
following sub-modules are:
Inshore Odontocetes
Offshore Odontocetes
Beaked Whales

Mysticetes

Pinnipeds

Polar Bears

Sirenians

Marine and Sea Otters
Marine Turtles

Fin-fish
Elasmobranchs
Marine Invertebrates

General principles

Building on the information from
module section B.1, sound waves move
through a medium by transferring kinetic
energy from one molecule to the next. Animals
that are exposed to elevated or prolonged
anthropogenic noise may experience passive
resonance (particle motion) resulting in direct
injury ranging from bruising to organ rupture
and death (barotrauma). This damage can also
include permanent or temporary auditory
threshold shifts, compromising the animal’s
communication and ability to detect threats.
Finally, noise can mask important natural
sounds, such as the call of a mate, the sound
made by prey or a predator.

Table 1: Potential results of sound exposure
(from Hawkins and Popper 2016)

Impact | Effects on animal \

Mortality Death from damage sustained

during sound exposure

Injury to tissues; | Damage to body tissue, e.g
disruption of internal haemorrhaging,
physiology disruption of gas-filled
organs like the swim bladder,
consequent damage to
surrounding tissues

Damage to the Rupture of accessory hearing
auditory system |organs, damage to hair cells,
permanent threshold shift,
temporary threshold shift

Masking Masking of biologically
important sounds including
sounds from conspecifics

Behavioural Interruption of normal
changes activities including feeding,
schooling, spawning,
migration, and displacement
from favoured areas

These effects will vary depending on the sound
level and distance

These mechanisms, as well as factors
such as stress, distraction, confusion and panic,
can affect reproduction, death and growth
rates, in turn affecting the long-term welfare of
the population. (Southall, Schusterman et al,
2000, Southall, Bowles et al, 2007, Clark,



Ellison et al, 2009, Popper et al, 2014,
Hawkins and Popper 2016)

These impacts are experienced by a
wide range of species including fish,
crustaceans and cephalopods, pinnipeds (seals,
sea lions and walrus), sirenians (dugong and
manatee), sea turtles, the polar bear, marine
otters and cetaceans (whales, dolphins and
porpoises)—the most studied group of marine
species when considering the impact of marine
noise.

The current knowledge base is
summarized in the following module.

This important volume of information
should guide the assessment of Environmental
Impact Assessment proposals.
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B.1. Inshore Odontocetes

Manuel Castellote
National Marine Mammal Laboratory
Alaska Fisheries Science Center/NOAA

Odontocetes close to shore or in shallow
waters

Consider when assessing
Seismic surveys
Civil high power sonar
Coastal and offshore construction works
Offshore platforms
Playback and sound exposure experiments
Vessel traffic greater than 100 metric tons
Vessel traffic less than 100 metric tons
Pingers and other noise-generating
activities

Related CMS agreements
Agreement on the Conservation of
Cetaceans of the Black Seas
Mediterranean Seas and Contiguous
Atlantic Area (ACCOBAMS)
Agreement on the Conservation of Small
Cetaceans in the Baltic, North East
Atlantic, Irish and North Seas
(ASCOBANS)
MOU for the Conservation of Cetaceans
and their Habitats in the Pacific Islands
Region (Pacific Islands Cetaceans)
MOU Concerning the Conservation of the
Manatee and Small Cetaceans of Western
Africa and Macaronesia (West African
Agquatic Mammals)

Related modules
Refer also to modules B.10, B.12 and C
when assessing impact to inshore
odontocetes

B.1.1. Species Vulnerabilities

Close-range, acute noise exposure is
known to generate spatial displacement, often
extended over the duration of the noise
exposure (Anderwald et al 2013, Pirotta et al
2013), temporary hearing impairment
(temporary threshold shifts or TTS)(e.g.
Kastelein et al 2015, Lucke et al 2009)
reduction in both occurrence and efficiency, or
even cessation, of foraging behaviour (e.g.
Pirotta et al 2014).

Permanent hearing impairment
(permanent threshold shifts or PTS) has not
been documented empirically (unethical) but is

expected to occur and exposure thresholds
have been predicted (e.g. Southall et al 2007,
NOAA 2016).

Long-range (and therefore of wider
spatial magnitude), chronic noise exposure is
also known to generate spatial displacement,
often extended over the duration of the noise
exposure (Campana et al 2015). Masking of
communication and other biologically
important acoustic signals also occurs (e.g.
Gervaise et al 2012).

Spatial displacement can cause the
temporary loss of important habitat, such as
prime feeding ground, forcing individuals to
exploit suboptimal foraging areas. This effect
is of significant concern if foraging behaviour
is seasonal and/or if foraging habitat is limited
or patched. Similarly, displacement can reduce
breeding opportunities if it occurs during the
mating season. Therefore, foraging habitat and
breeding season are particularly sensitive
components to noise impact.

B.1.2. Habitat Considerations

Inshore odontocetes often feed on
opportunistic, seasonally abundant prey (e.g.
Shane et al 1986). Habitat is often degraded
due to proximity to highly populated coastal
areas. Thus, populations have been fragmented
or are in the process of being fragmented. For
these reasons, suboptimal habitat should be
available to perform the biological tasks that
will be disturbed by the introduction of noise.
Population structure should be known in
enough detail to allow evaluation of the
population's resilience to the disturbance.
Some odontocetes show diel (24 hour cycle)
movement patterns from offshore to inshore
regions for resting (Thorne et al 2012), or prey
accessibility (Goodwin 2008). Similarly,
seasonal patterns have been described for
inshore odontocetes mainly driven by their
prey's life cycle (Pirotta et al 2014) or
seasonality in human disturbance (Castellote et
al 2015). These movement patterns and co-
occurring disturbances should be considered to
minimize odontocetes’ exposure to noise or
reduce cumulative impact. Some species have
small home ranges or show high site fidelity
with low connectivity. They therefore may be
more vulnerable to population level impacts,
particularly in areas of repeated anthropogenic
activity. Caution should be taken to minimise
overlaps with such areas. Appropriate
scheduling of noise-generating activities at
periods with the lowest presence of
odontocetes should be prioritized. Feeding can
be concentrated in habitat specific features
such as river mouths (Goetz et al 2007) or
canyons (Moors-Murphy 2014). These spatial



particularities of habitat should also be
considered and their disturbance minimized.

B.1.3. Impact of Exposure Levels

The harbour porpoise has been
described as the inshore odontocete most
sensitive to noise exposure among the species
of which we have data (Lucke et al 2009,
Dekeling et al 2014, but see Popov et al 2011).

Based on the NOAA acoustic guidelines
(NOAA 2016), which imply the most up-to-
date scientific information on the effects of
noise on marine mammals, onset of
physiological effects, that is TTS and PTS, for
impulsive and non-impulsive noise sources is
based on a dual metric (dB peak for
instantaneous sound pressure and SEL
accumulated over 24 h for both impulsive and
non-impulsive, whichever is reached first) and
is summarized in the table (over) for high
frequency hearing specialists, which includes
the harbour porpoise.

These thresholds are based on weighted
measurements, which take into consideration
hearing sensitivity across frequencies for each
hearing functional group. For more details
please see NOAA (2016).

A more restrictive decision from the
German Federal Maritime and Hydrographic
Agency on the onset for physiological effects
on harbour porpoises must also be considered
in this context. This Agency has implemented
a different threshold since 2003, specifically
for pile driving operations. Criteria consist of a
dual metric, SEL = 160dB re 1 mPa?/s and
SPL (peak-peak) = 190 dB re 1pPa. Both
measures should not be exceeded at a distance
of 750 m from the piling site.

Table 2: TTS and PTS from impulsive and non-impulsive noise sources for

inshore odontocetes (from NOAA 2015)

1

Metric TTS onset

PTS onset

might play an important role in triggering a
reaction. Few studies have been focused on
behavioural reaction to noise on inshore
odontocetes. These show how the onset of a
response is triggered by the perceived loudness
of the sound, not just received levels (Dyndo et
al 2015). At least for harbour porpoises, this
finding lends weight to the recent proposal by
Tougaard et al (2015) that behavioural
responses can be predicted from a certain level
above their threshold at any given frequency
(e.g. in the range of 40-50 dB above the
hearing threshold for harbour porpoise).

For loud noise sources such as large
diameter pile driving or seismic surveys
commonly found in inshore odontocete habitat,
the onset for behavioural response can occur at
very substantial distances (e.g. Tougaard et al
2009, Thompson et al 2013).

B.1.4. Assessment Criteria

Several key characteristics on the
biology of a species should be adequately
assessed in an EIA. Population stock structure
is a critical element to allow evaluating
potential negative effects outside the scope of
the individual level. This information is often
unavailable for inshore odontocetes, and
regulators or decision makers should adopt a
much stricter position regarding this criterion
for impact assessment decisions. Correct
impact evaluation cannot be accomplished
without understanding the extent of a
potentially impacted population. Because
spatial displacement is by far the most
prominent effect to occur in noisy activities
occurring in inshore odontocete habitat,
sufficient information on habitat use and the
availability of unaffected
suboptimal habitat should
be addressed in the
evaluation. Other more
general points should not

Impulsive Non- Impulsive Non- be forgotten when
impulsive impulsive determining if this species
SEL cum 24h 140 dB 153 dB 155 dB 173 dB group has been adequate|y
dB peak 196 dB n/a 202 dB 202 dB considered by an EIA,

Regarding onset of behavioural
disruption, NOAA has not yet updated its
guidelines, and a threshold of 120 dB RMS for
non-impulsive and 160 dB RMS for impulsive
noise remain as the onset thresholds for all
cetacean species. New information obtained
through controlled noise exposure studies on
offshore cetacean species (e.g. SOCAL-BRS,
3S), suggests that onset of behavioural
disruption is context dependent, and not only
received levels but also distance to the source

such as the correct
relationship between the
spectral content of the noise source and
hearing information for the affected species,
and the integration of both behavioural and
physiological effects for the estimated
proportion of the population to be affected by
the activity.
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B.2. Offshore Odontocetes
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Odontocetes in deeper waters

Consider when assessing
Military sonar
Seismic surveys
Civil high power sonar
Offshore platforms
Playback and sound exposure experiments
Vessel traffic greater than 100 metric tons

Related CMS agreements
Agreement on the Conservation of
Cetaceans of the Black Seas
Mediterranean Seas and Contiguous
Atlantic Area (ACCOBAMS)
Agreement on the Conservation of Small
Cetaceans in the Baltic, North East
Atlantic, Irish and North Seas
(ASCOBANS)
MOU for the Conservation of Cetaceans
and their Habitats in the Pacific Islands
Region (Pacific Islands Cetaceans)
MOU Concerning the Conservation of the
Manatee and Small Cetaceans of Western
Africa and Macaronesia (West African
Agquatic Mammals)

Related modules
Beaked whales are considered separately
in module B.3.
Refer also to modules B.10, B.12 and C
when assessing impact to offshore
odontocetes

B.2.1. Species Vulnerabilities

While spatial displacement has been
well documented in several inshore
odontocetes species, little data is available for
offshore odontocetes (other than beaked whale
species), but similar behavioural responses are
expected. Few direct measures of displacement
are available (e.g. Goold 1996, Bowles et al
1994), and some indirect measures of
disturbance exist, such as changes in vocal
behaviour in short beaked common dolphins,
Atlantic spotted dolphins and striped dolphins
in the presence of anthropogenic noise (Papale
et al 2015). Sperm whales exposed to tactical
active sonar reduced energy intake or showed
significant displacement with no immediate

compensation (Isojunno et al 2016, Miller et al
2012). However, sperm whales chronically
exposed to seismic airgun survey noise in the
Gulf of Mexico did not appear to avoid a
seismic airgun survey, though they
significantly reduced their swimming effort
during noise exposure along with a tendency
toward reduced foraging (Miller et al 2009).
Changes in vocal behaviour are normally
associated with displacement in other
odontocetes (e.g. Holt et al 2009, Lesage
1999).

Physiological impact by close-range,
acute noise exposure, such as temporary
threshold shift, has never been described in
offshore odontocetes due to the difficulty to
maintain these species in captivity. There is
just one anecdotic description of physiological
injury due to airgun noise exposure on a
pantropical spotted dolphin (Graya and Van
Waerebeek, 2011).

This lack of evidence should not be
considered conclusive but rather as reflecting
the absence of studies. Furthermore, due to
similarities in sound functionality, hearing
anatomy and physiology between offshore and
inshore odontocetes, the vulnerabilities
described for inshore species are expected to
be very similar for offshore species.

Because of the lack of knowledge on
offshore odontocete habitat seasonal
preferences (e.g. it is not known whether
reproduction occurs in similar habitats as
where foraging occurs), noise impact on these
species cannot be broken into lifecycle
components.

B.2.2. Habitat Considerations

Little survey effort has been dedicated to
offshore waters in most exclusive economic
offshore zones and even less in international
waters. As a consequence, data on offshore
odontocete occurrence, distribution and habitat
preferences is scarce for most species.
However, some generalizations can be
highlighted: Sperm whales do not use offshore
regions uniformly, topography plays a key role
in shaping their distribution (e.g Pirotta et al
2011). Moreover, solitary individuals use the
habitat differently from groups (Whitehead
2003).

The occurrence of eddies, often
associated with numerous seafloor topographic
structures (canyons and seamounts), are known
to favour ecosystem richness and
consequently, cetacean occurrence (Ballance et
al 2006, Hoyt 2011, Redfern et al 2006,
Correia et al 2015). Therefore, areas were
eddies are known to occur, particularly those
related to underwater topography features,



should be taken into special consideration
when assessing impact to offshore
odontocetes, even if no knowledge on cetacean
occurrence is available.

B.2.3. Impact of Exposure Levels

Offshore odontocetes fall in their
majority into the mid frequency hearing
specialists. This group was considered for
noise impact assessments during an
international panel review (Southall et al
2007). This review has been updated in recent
efforts by the U.S. Navy
and NOAA. NOAA’s
most updated draft on
acoustic guidelines
(NOAA 2016) considers

most conservative approach for noise
mitigation purposes. Behavioural responses of
cetaceans to sound stimuli often are strongly
affected by the context of the exposure, which
implies that species and the received sound
level alone is not enough to predict type and
strength of a response. Although limited in
sample size, this new information has not yet
been profiled in EIA procedures. Contextual
variables are important and should be included
in the assessment of the effects of noise on
cetaceans (see Ellison et al 2012 for a context-
based proposed approach).

Table 3: TTS and PTS from impulsive and non-impulsive noise sources for
offshore odontocetes, excluding beaked whales (from NOAA 2015)

Metric TTS onset PTS onset

TTS and PTS, for Impulsive Non- Impulsive Non-
impulsive and non- impulsive impulsive
impu|sive noise sources is SEL cum 24h 170 dB 178 dB 185 dB 198 dB
based on a dual metric (dB | dB peak 224 dB n/a 230dB 230dB

peak for instantaneous
sound pressure and SEL accumulated over 24
h for both impulsive and non-impulsive,
whichever is reached first) and is summarized
in the table below for mid frequency hearing
specialists (Table 3).

Please note these thresholds are based
on weighted measurements, which take into
consideration hearing sensitivity across
frequencies for each hearing functional group.
For more details please see NOAA (2016).

Regarding onset of behavioural
disruption, NOAA has not yet updated its
guidelines, and a threshold of 120 dB RMS for
non-impulsive and 160 dB RMS for impulsive
noise remains as the onset thresholds for all
cetacean species. Recent results from one of
the few behavioural response studies where
offshore odontocetes, other than beaked
whales, are targeted identified higher
thresholds than expected for avoidance of
military tactic sonar by free-ranging long-
finned pilot whales (Antunes et al 2015). The
US Navy currently uses a generic dose—
response relationship to predict the responses
of cetaceans to naval active sonar (US Navy
2008), which has been found to underestimate
behavioural impacts on killer whales and
beaked whales in multiple studies (Tyack et al
2011, DeRuiter et al 2013, Miller et al 2012
and 2014, Kuningas et al 2013). The navy
curve appears to match more closely results
with long-finned pilot whales, though the
authors of this study suggest that the
probability of avoidance for pilot whales at
long distances from sonar sources could well
be underestimated. These results highlight how
functional hearing grouping, particularly for
offshore odontocete species, might not be the

B.2.4. Assessment Criteria

Because our limited knowledge on offshore
odontocete ecology and their seasonal habitat
preferences, common sense mitigation
procedures such as avoiding the season of
higher odontocete occurrence might be
difficult to implement. However, habitat
predictive modelling is often applicable with
limited data (Redfern et al 2006), and should
be encouraged in situations where impact
assessments suffer from odontocete data

deficit.
It should also be noted that in some

particular cases, spatial displacement has
generated drastic indirect effects at the
population level. Good examples are the
several episodes of large numbers of narwhals

entrapped in ice in Canada and West

Greenland attributed to displacement caused
by seismic surveys (Heide —Jgrgensen et al
2013). Displacement in offshore areas could
drive odontocetes towards fishing grounds,
increasing the risk of entanglement. In cases
where planned offshore disturbance is
proposed near potential risk areas for
odontocetes, this indirect impact mechanism
must be evaluated. In the case of sperm
whales, regulations tend to be made assuming
that animals avoid areas with high sound
levels. Thus some policies assume benefits of
avoidance in terms of reduced sound exposure,
even in the absence of evidence that it occurs
for some noise sources (Madsen et al 2006).
Avoidance can also have adverse effects, with
the biological significance depending upon
whether important activities are affected by



animal movement away from an aversive
sound.

Other more general points should not be
forgotten when determining if this species
group has been adequately considered by an
EIA, such as the correct relationship between
the spectral content of the noise source and
hearing information for the affected species,
and the integration of both behavioural and
physiological effects for the estimated
proportion of the population to be affected by
the activity.
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B.3. Beaked Whales

Natacha Aguilar de Soto
University of St Andrews

Consider when assessing
Military sonar
Seismic surveys
Civil high power sonar
Coastal and offshore construction works
Offshore platforms
Playback and sound exposure experiments
Vessel traffic greater than 100 metric tons
Vessel traffic less than 100 metric tons
Pingers and other noise-generating
activities

Related CMS agreements
Agreement on the Conservation of
Cetaceans of the Black Seas
Mediterranean Seas and Contiguous
Atlantic Area (ACCOBAMS)
Agreement on the Conservation of Small
Cetaceans in the Baltic, North East
Atlantic, Irish and North Seas
(ASCOBANS)
MOU for the Conservation of Cetaceans
and their Habitats in the Pacific Islands
Region (Pacific Islands Cetaceans)

Related modules
Refer also to modules B.10, B.12 and C
when assessing impact to beaked whales

B.3.1. Species Vulnerabilities

Beaked whales (Ziphiids) became
widely known to the public due to mass
mortalities of whales stranded with gas/fat
emboli when exposed to submarine-detection
naval sonar or underwater explosions (Jepson
et al, 2003, Fernandez et al, 2005). Most
researchers agree that a ‘fight or flight” stress
response is responsible for the deaths of
whales following noise disturbances (Cox et
al, 2006). Interruption of foraging and
avoidance at high speed have been found in
different species of beaked whales subject to
playbacks of naval sonar at 1/3rd octave RMS
received levels as low as 89-127 dB re 1 uPa
(Tyack et al, 2011, DeRuiter et al, 2013,
Miller et al, 2015). Beaked whales may also be
sensitive to other sources of anthropogenic
noise, as suggested by the effectiveness of
acoustic pingers in reducing the bycatch of
beaked whales in deep-water fisheries, much
higher than for other species (Carretta et al

2011), and by their apparent response to low
levels of ship noise (Aguilar de Soto et al
2006). There has been a number of mass-
strandings of beaked whales coincident in time
and space with seismic activities (Malakof
2001, Castellote and Llorens 2016), but the
lack of adequate post-mortem examinations
has prevented assessing possible cause-effects
relationships in these cases. This means that
any intense underwater anthropogenic noise
can be considered as of concern for beaked
whales: blasting, intense naval and scientific
sonar, seismics, pingers, etc.

It is still unknown why beaked whales
are more sensitive to noise than many other
marine mammal species. The reasons may lie
in their specialized way of life. Ziphiids stretch
their physiological capabilities to perform
dives comparable to sperm whales, but with a
much smaller body size (Tyack et al 2006).
Their poor social defences from predators such
as highly vocal killer whales may explain why
beaked whales limit their vocal output (Aguilar
de Soto et al 2012) and respond behaviourally
to sound at relatively low received levels. The
combination of a low threshold of response
and a potentially delicate physiological balance
may explain why behavioural responses can
cause mortalities (Cox et al 2006).

Population data for beaked whales are
scarce offshore, but long-term monitoring
shows that local populations in nearshore
deep-waters are small (<100-150 individuals),
have high site-fidelity and apparently low
connectivity and calving rate (Claridge, 2013,
Reyes et al 2015). These characteristics
generally reduce animal resilience to
population-level impacts. Differences in
population structure, with a reduced number of
young, have been found between beaked
whales inhabiting a naval training range and a
semi-pristine neighbouring area in the
Bahamas (Claridge, 2013). In summary, while
discrete noise activities are of concern due to
potential acute exposures/responses, there is a
risk for population-level effects of noise on
beaked whales inhabiting areas where impacts
are repetitive.

B.3.2. Habitat Considerations

Some of the 22 species of the Ziphiidae
family can be found in the deep waters of all
oceans. However, beaked whales have a low
probability of visual and acoustic detection
(Barlow et al 2006, Barlow et al 2013) and
knowledge about their distribution and
abundance is poor, preventing identification of
hot-spots offshore. Until more data exist, the
assumption is that any area with deep waters is
potential beaked whale habitat year-round.



Most mass-strandings related to naval sonar or
underwater explosives have been recorded
when the activities occurred in nearshore areas
of steep bathymetry, suggesting that whales
might die due to the stranding process.
However, there is at least one mass-stranding
case indicating that animals can die offshore
before stranding: the naval exercise “Majestic
Eagle”. This exercise occurred > 100 km
offshore from the Canary Islands and dead
whales were carried to the shore by the current
and winds. The whales showed the same
pathological findings identified previously as
symptomatic of whales stranded alive in
coincidence to naval exposure (Fernandez et al
2012).

Thus, the vulnerability of beaked whales
and their wide distribution make EIA relevant
whenever human activities emitting intense
sound occur near the slope or in abyssal waters
offshore.

B.3.3. Impact of Exposure Levels

Beaked whales show strong avoidance
reactions to a variety of anthropogenic sounds
with the most sensitive fraction of the
population responding at received levels of
naval sonar below 100 dB re 1 pPa, and most
of the animals tested responding at received
levels of 140 dB re 1 pPa. This corresponds to
ranges of several km from the ship operating
the sonar (Miller et al 2015, Tyack et al,
2011).

There are no data for thresholds of
response for other noise sources. The range at
which beaked whales may be expected to be at
risk of disturbance from a given anthropogenic
noise can be estimated from the characteristics
of the sound source, acoustic propagation
modelling and the dose: response data
provided by behavioural response studies. For
example, Tolstoy et al (2009) present
broadband calibrated acoustic data on a
seismic survey performed in shallow waters
and received at deep (1600 m) and shallow
water (50 m) sites. The line fit to have 95% of
the received levels falling below a given
received level (RL) was RL =175.64 — 29.21
logio(range in km) for the deep water site and
RL =183.62 — 19 logio(range in km) at the
shallow site. Solving the equation for shallow
water and a RL of 140 dB at which beaked
whales may be expected to be disturbed, the
potential disturbance range would be range =
10436219 = 197 km. The range predicted to
disturb more sensitive individuals within the
population would be greater.

The spectrum of the air gun sounds
reported by Tolstoy et al (2009) is highest
below 80 Hz, well below the naval sonars

whose effects have been studied for dose-
response curves, and in a frequency range
where beaked whales are expected to have less
sensitive hearing. It is difficult to weight the
level of air guns by the hearing of beaked
whale given the data available, but it is
possible to make a rough estimate of the
energy from air guns in the third octave band
(which roughly match the frequency bands
over which the mammalian ear integrates
energy) of the naval sonars whose effects have
been measured. The broadband SEL measured
at 1 km for shallow water was 175 dB re 1
uPa?s. Third octave levels were also reported
for a shot recorded in shallow water at 1 km
range. The third octave level for this shot at
the 3 kHz sonar frequency was about 130 dB
rel uPa?s, suggesting that this frequency band
was about 45 dB lower than the broadband
source level (SL). This suggests using a sound
pressure level of 183.62 - 45 dB to estimate
received level in this frequency band at 1 km
range. In addition, seawater absorbs sound at
about 0.18 dB/km at the 3 kHz sonar
frequencies, and this absorption must be
accounted for in the transmission loss.
Therefore Transmission Loss (TL)=19
logio(range) + 0.18*range. The range at which
sensitive beaked whales, which respond at 100
dB re 1 uPa may respond, given that TL = SL
—RL, i.e. 19 logio(range) + 0.18*range =
183.62-45-100 = 38.62, is estimated at 43 km.
These rough calculations show that
beaked whales could be expected to be
disturbed by exposure to airguns at ranges of
43-197+ km, assuming conditions as found by
Tolstoy et al (2009). The actual values will
depend upon the actual signature of the air gun
array to be used, and the propagation
conditions in the area. This guidance coupled
with current data on beaked whale responses to
anthropogenic noise suggests that each
proposer should assess how sound is expected
to propagate from the survey site to any
beaked whale habitat with hundreds of km. If
any of this habitat is expected to be exposed to
levels of sound above those shown to disturb
beaked whales (i.e. 100 dB re 1 pPa for the
most sensitive individuals tested), then a
further assessment should be made of the
number of animals likely to be disturbed.

B.3.4. Assessment Criteria

EIA should consider different types of
impacts, ranging from exposure of whales to
intense received levels causing hearing damage
to behavioural reactions with potential
physiological consequences in some cases, to
displacement and ecological effects (e.g.
reduction in feeding rates or displacement



from preferred habitat due to avoidance
behaviour resulting in lower fitness).

A framework for mitigation targeted to
reduce risk of the different impacts above
needs to be included in the EIA, including
actions during the planning-phase, real-time
mitigation protocols and post-activity reporting
to inform future planning and mitigation (e.g.
Aguilar de Soto et al 2015). An effective
mitigation method is spatio-temporal
avoidance of high density areas (Dolman et al
2011). This is informed by surveys and habitat
modelling and can be aided by simulation
engines. However, the scarcity of data
supporting density maps for beaked whales
increases uncertainty about the number of
whales to be expected in a given area and the
identification of high density areas. Thus,
planning-phase mitigation is essential but it
does not eliminate the possibility of
encountering and affecting/harming beaked
whales. Another aspect of planning-phase
mitigation is the choice of acoustic devices to
be used during the activity, as well as the
source levels required to achieve the objectives
of the activity. In situ measurements of sound
transmission loss shortly before the activity
may allow adjustment of source level to below
the maximum, so that the maximum is not used
by default. A protocol towards reducing total
acoustic energy and peak source levels
transmitted to the environment should be
defined before the activity, for any activity,
within workable limits.

Depending on the activity, EIA may
require updated information of the density of
beaked whales and other vulnerable species,
before the activity, in order to allow current
data to be compared with existing density
maps and to improve their accuracy. Also, if a
choice of locations is evaluated, it would be
possible to decide locating the activity in the
place with lower concentration of vulnerable
species.

A powerful and cost-effective way to
monitor the effects would be to moor passive
acoustic recorders in the beaked whale habitats
exposed to sound levels above 100 dB re 1 pPa
and to monitor both the actual levels of
anthropogenic sound and also to monitor for
the rates at which beaked whale echolocation
clicks are detected. In the case of seismic,
modern seismic surveys often include the
deployment of cabled geophones at the seabed.
These could be easily equipped with high
frequency hydrophones to record beaked
whales and other marine fauna.

Given the low probability of visual
detection of beaked whales even in good sea
conditions, real-time mitigation methods

proposed in the EIA require increasing
probability of detection by using passive
acoustic monitoring systems with detectors
programmed for automated classification of
beaked whale vocalizations. Automatic
detections can then be checked by trained
personnel to take decisions about initiation of
mitigation protocols.

B.3.5. Species not listed on the
CMS Appendices that should also be
considered during assessments

All beaked whales not currently listed
by CMS seem to be particularly vulnerable to
anthropogenic marine noise.
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B.4. Mysticetes
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Consider when assessing
Military sonar
Seismic surveys
Civil high power sonar
Coastal and offshore construction works
Offshore platforms
Playback and Sound Exposure
Experiments
Vessel traffic greater than 100 metric tons
Vessel traffic less than 100 metric tons
Pingers and other noise-generating
activities

Related CMS agreements
Agreement on the Conservation of
Cetaceans of the Black Seas
Mediterranean Seas and Contiguous
Atlantic Area (ACCOBAMS)
Agreement on the Conservation of Small
Cetaceans in the Baltic, North East
Atlantic, Irish and North Seas
(ASCOBANS)
MOU for the Conservation of Cetaceans
and their Habitats in the Pacific Islands
Region (Pacific Islands Cetaceans)

Related modules
Refer also to modules B.12 and C when
assessing impact to mysticetes

B.4.1. Species Vulnerabilities

Mysticete whales are all known to rely
upon acoustic communication to mediate
critical life history activities, including social
interactions associated with breeding, raising
young, migration and foraging (Edds-Walton
1997, Clark 1990). Research into the hearing
capabilities of mysticetes, based primarily on
anatomical modelling indicate that mysticetes,
as a group, are possibly capable of hearing
signals from a minimum of approximately 7
Hz ~ 22 kHz (Southall et al 2007). This range
of frequencies spans many sources of
anthropogenic noise in the ocean, excluding
only the highest frequency sonar systems and
pinger systems > 25 kHz (Hildebrand et al
2009). Previous research has documented
impacts of noise exposure to physiology,
behaviour, and habitat usage in mysticetes
(Richardson et al 1995, Nowacek et al 2007,
Tyack 2008).

Physiological impacts have been
documented in mysticetes in response to noise
exposure. This includes strong evidence of a
decrease in physiological stress levels in North
Atlantic right whale associated with a
reduction in shipping noise (Rolland et al
2012). Techniques are currently under
development to allow testing of acute stress
responses to short-term high amplitude noise
exposure (Hunt et al 2013).

Behavioral impacts have been
documented in mysticetes in response to a
variety of noise sources over the past three
decades. This includes evidence of military
sonar affecting movement, foraging and
acoustic behaviour (Miller et a. 2000, Tyack
2009, Goldbogen et al 2013), Seismic survey
and air guns affecting movement and acoustic
behaviour (Malme et al 1988, Di lorio and
Clark 2010, Castellote et al 2012), Vessel
noise affecting foraging, social and acoustic
behaviour (Melcon et al 2012), and response to
playback of predator and/or alarm stimuli
(Cummings and Thompson 1971, Dunlop et al
2013, Nowacek et al 2004)

Habitat impacts have been documented
in a number of cases. Previous studies have
documented abandonment of habitat areas
during periods of intense noise. One of the
earliest documented cases occurred when
commercial dredging and shipping activities
resulted in abandonment of a critical calving
ground in gray whales for the duration of
human activities in an enclosed shallow water
bay (Bryant et al 1984). Seismic surveys have
resulted in large-scale, temporary,
displacements of mysticete whales away from
regions of seismic exploration in the
Mediterranean (Castellote et al 2012). A
further concern, of long-standing (Payne and
Webb 1971), is the potential for even relatively
low amplitude anthropogenic noise raising the
background noise to a degree that it
significantly reduces the range of
communication for mysticetes. Recent studies
have demonstrated the potential degree of
masking experienced by mysticetes in
urbanized habitat areas due to vessel traffic
(Clark et al 2009, Hatch et al 2012). This is a
major concern to result in chronic erosion of
suitable habitat conditions through raising the
baseline background noise levels.

B.4.2. Habitat Considerations

Based on previous studies, mysticetes
show variable response to noise exposures in
different habitat areas, possibly linked to
differences in the behavioural states and/or the
availability of suitable alternative habitats
(Nowacek et al 2007). Most mysticete whales



show some level of seasonal migratory by species, location and time of year, giving a
behaviours (Corkeron and Connor 1999), wide range of thresholds for responses to
therefore many habitats may seasonably pose multiple pulses and non-pulse signals.
relatively higher or lower

risk depending on presence  taple 4: TTS and PTS from impulsive and non-impulsive noise sources for

or absence of particular mysticetes (NOAA 2016)
species. Calving grounds,

breeding groundS, and J Metric LJ TTS onset L, PTS onset
foraging grounds are Impulsive Non- Impulsive Non-
seasonally vulnerable areas impulsive impulsive
for which there may not be SEL cum 24h n/a 179 dB 183 dB 199 dB
suitable alternate habitat dB peak 224 dB n/a 219 dB n/a

for many species, and
would be of particular concern to highly
endangered populations with limited available B.4.4. Assessment Criteria
critical habitat areas.

Studies of responsiveness to noise

exposure have been conducted on calving and g . .
breeding grounds (Miller et al 2000), on physiology, behaviour and temporary habitat

migratory corridors (e.g. Malme et al 1988 abandonment), a number of detailed criteria
Tyack 2009, Dunlop e.t él 2013), and on ’ should be considered to assess potential risk of

foraging grounds for a variety of species (Di an signal genergting act_ivity. These include:
lorio and Clark 2010, Parks et al 2011, = Amplitudes, signal structure (pulse,
Goldbogen et al 2013). Studies of migrating multi-pulse, non-pulse), and

whales indicate that individuals may be highly anticipated cumulative time of
responsive to noise exposure during migration, exposure. _

but may be able to deviate around acoustic " Vulnerability of the species or
disturbance without significant changes to the sustainable ‘take’ — Some mysticete

migratory distance (Malme et al 1988, Tyack species and stocks are highly_ .
2009, Dunlop et al 2013). endangered, and warrant additional

The greatest data gaps regarding consideration if proposed activities

relative risk by habitat and season come from have any potential to cause impacts
the facts that a) many species only have been atany level. .
tested in one type of habitat area and b) " Seasonal variability in the potential
detection of an overt behavioural response may risk due to migratory timing of

not truly indicate disturbance if animals are occupancy (can activities be

unable or unwilling to leave the habitat for seasonally_ shifted o minimize
foraging or breeding purposes. Also, for overlap with mystlce:;te presence in
several species there is little known on the critical habitat areas?).
location of biologically important habitats " Dataon noise exposure studies of
(breeding, calving and fishing grounds).Future target species, or _close_ly related
research to assess physiological responses to species, with similar signal type
the same acoustic disturbance in multiple " Comparison Of the proposed_acoustlc
habitat areas are needed to have a high level of exposure relative to the ambient,

confidence regarding the actual impacts of bﬁckgrﬁ#]n?]tlﬁvﬁls. ano_l spfc}r? Ofl
noise exposure to mysticetes. environmental noise (i.e. relatively
low level noise exposure may be

more significant in acoustically
‘pristine” habitats).

Based on an extensive body of literature on the
effects of noise on mysticetes (including

B.4.3. Impact of Exposure Levels

Relatively little data are available = Consideration of potential
regarding the hearing abilities of mysticetes. cumulative effects of an additional
Much of the current level of understanding introduction of sound into the
comes from either anatomical modelling environment (i.e. increase in
studies (Ketten 2000) or indirectly through potential for masking, increase in
interpretation of behavioural responses of duration of exposure on daily and/or
mysticetes to controlled exposure experiments seasonal scales).

(Mooney et al 2012). A thorough review of
exposure criteria for behavioural responses for
mysticetes is summarized in Southall et al
(2007). The thresholds for detectable
behavioural responses to noise exposure varied



B.4.5. Species not listed on the CMS
Appendices that should also be
considered during assessments

Several of the CMS Appendix I and |1
species have not previously been studied
regarding responses to noise exposure.

In particular, relatively little is known
regarding the acoustic behaviours of sei whale,
Balaenoptera borealis, Antarctic minke whale,
Balaenoptera bonaerensis, Bryde's whale,
Balaenoptera edeni and Omura's whale,
Balaenoptera omurai.

In addition to the species listed in CMS
Appendix I and Il gray whale, Eschrichtius
robustus, should be considered, due to recent
documentation of individuals in ‘novel’
habitats including multiple confirmed sightings
in the Atlantic Ocean (McKeon et al 2016) and
severely threatened stocks in the Eastern
Pacific (Rugh 2005).
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B.5. Pinnipeds

Facilitated by
Giuseppe Notarbartolo di Sciara
CMS Aquatic Mammals Appointed Councillor

Consider when assessing
Military sonar
Seismic surveys
Civil high power sonar
Coastal and offshore construction works
Offshore platforms
Playback and sound exposure experiments
Vessel traffic greater than 100 metric tons
Vessel traffic less than 100 metric tons
Pingers and other noise-generating
activities

Related CMS agreements
Agreement on the Conservation of Seals in
the Wadden Sea (Wadden Sea seals)
MOU Concerning Conservation Measures
for the Eastern Atlantic Populations of the
Mediterranean Monk Seal (Monachus
monachus) (Atlantic monk seals)

Related modules
Refer also to modules B.10, B.12 and C
when assessing impact to pinnipeds

B.5.1. Species Vulnerabilities

Pinnipeds are sensitive to sound in both
air and under water, therefore, they are likely
to be susceptible to the harmful effects of loud
noise in both media. Recent research has
revealed that many pinnipeds have a better
hearing sensitivity in water than was
previously believed. (Southall et al, 2000,
2008, Reichmuth et al, 2013)

In developing guidelines for underwater
acoustic threshold levels for the onset of
permanent and temporary threshold shifts in
marine mammals, NOAA has been considering
two pinniped families: Phocidae and Otariidae.
Phocid species have consistently been found to
have a more acute underwater acoustic
sensitivity than otariids, especially in the
higher frequency range. This reflects the fact
that phocid ears are better adapted underwater
for hearing than those of otariids, with larger,
more dense middle ear ossicles. (NOAA,
2016) The effective auditory bandwidth in
water of typical Phocid pinnipeds (underwater)
is thought to be 50 Hz to 86 kHz while for
Otariid pinnipeds (underwater) it is 60 Hz to
39 kHz (NOAA, 2016). The draft NOAA

guidelines do not pertain to marine mammal
species under the U.S. Fish and Wildlife
Service’s jurisdiction, including the third
family of pinnipeds: Odobenidae (walrus),
which means there is no update on the auditory
bandwidth of walrus.

Behavioural responses to anthropogenic
noise have been documented in a number of
different pinnipeds at considerable ranges
indicating the need for precautionary
mitigation (Kelly et al, 1988) In addition to
noise-induced threshold shifts, behavioural
responses have included seals hauling out
(possibly to avoid the noise) (Bohne et al,
1985, 1986, Kastak et al 1999) and cessation
of feeding (Harris et al, 2001).

It is likely that pinniped foraging
strategies also place them at risk from
anthropogenic noise. Some pinnipeds forage at
night, others transit to foraging locations by
swimming along the bottom, and many dive to
significant depths or forage over significant
distances (Fowler et al, 2007, Villegas-
Amtmann et al, 2013, Cronin et al, 2013) with
Australian sea lions foraging offshore out to
189 km (Lowther et al, 2011).

In most respects, noise-induced
threshold shifts in pinnipeds follow trends
similar to those observed in odontocete
cetaceans. Unique to pinnipeds are their
vibrissae (whiskers), which are well supplied
with nerves, blood vessels and muscles,
functioning as a highly sensitive hydrodynamic
receptor system (Miersch et al, 2011).
Vibrissae have been shown to be sufficiently
sensitive to low frequency waterborne
vibrations to be able to detect even the subtle
movements of fish and other aquatic organisms
(Renouf, 1979, Hanke et al, 2012, Shatz and
Groot, 2013). Ongoing masking through
ensonification may impede the sensitivity of
vibrissae and the animal’s ability to forage.

It is possible that even if no behavioural
reaction to anthropogenic noise is evident,
masking of intraspecific signals may occur.
(Kastak and Schusterman, 1998)

B.5.2. Habitat Considerations

Spatial displacement of pinnipeds by
noise has been observed (e.g Harris et al,
2001), however observations are too sparse
and definitely require greater attention to be
understood in ways that can inform
management. Such displacement is likely to
have serious consequences if affecting
endangered species in their critical habitats,
such as Mediterranean monk seals in Greece or
Turkey. Displacement can cause the temporary
loss of important habitat, such as feeding
grounds, forcing individuals to either move to



sub-optimal feeding location, or to abandon
feeding altogether. Noise can also reduce the
abundance of prey (refer to modules on fin-fish
and cephalopods in these guidelines).

Displacement can also reduce breeding
opportunities, especially during mating
seasons. Foraging habitat and breeding seasons
are therefore important lifecycle components
of pinniped vulnerabilities. In particular, the
periods of suckling and weaning are vulnerable
times for both mothers and pups.

Many pinnipeds species exhibit high site
fidelity. For some there is little or no
interchange of females between breeding
colonies, even between those separated by
short distances, such as in Australian sea lions,
Neophoca cinerea (Campbell et al, 2008). Site
fidelity has implications to the risk of local
extinction, especially at sites with low
population numbers (e.g monk seals).

Some species of pinnipeds can range far
offshore and because they are difficult to sight
and identify at sea their offshore foraging may
only be revealed by telemetry studies. These
studies usually involve tagging individuals that
might come ashore hundreds or even
thousands of miles from offshore foraging
habitats.

B.5.3. Impact of Exposure Levels

Onset of temporary threshold shift
(TTS) and permanent threshold shift (PTS) for
impulsive and non-
impulsive noise, and at
peak levels (for
instantaneous impact) as

I

Metric

TTS onset

comparing hearing studies of the California sea
lion, Zalophus californianus, harbour seal,
Phoca vitulina, ringed seal, Pusa hispida, harp
seal, Pagophilus groenlandicus, northern fur
seal, Callorhinus ursinus, gray seal,
Halichoerus grypus, Hawaiian monk seal,
Monachus schauinslandi and northern elephant
seal, Mirounga angustirostris to those of
walrus. The high frequency cut-off of walrus
hearing is much lower than other pinnipeds
tested so far. The hearing sensitivity of the
walrus Odobenus rosmarus, between 500 Hz
and 12 kHz is similar to that of some phocids.
The walrus, is much more sensitive to
frequencies below 1 kHz than sea lion species
tested. (Kastelein et al, 2002) Other sensitive
pinnipeds such as harbour seals (about 20 dB
more sensitive to signals at 100 Hz than
California sea lions) and elephant seal,
Mirounga angustirostris and Mirounga
leonine, are also more likely to hear low-
frequency anthropogenic noise. (Kastak and
Schusterman, 1998)

Assessment should consider that routine
deep-divers, that dive to or below the deep
sound channels, may be exposed to higher
sound levels than would be predicted based on
simple propagation models. Assessment should
also consider convergence zones which may
result in areas with higher sound levels at
greater ranges.

Table 5: TTS and PTS from impulsive and non-impulsive noise sources for
phocidae (from NOAA 2016)

]|

PTS onset

well as sound exposure ; :

Impulsive Non- Impulsive Non-
levels (SEL) accumulated : : : :
over a(24 hgur eriod impulsive impulsive

P SEL cum 24h 170dB 181dB 185dB 201dB
based on the latest
updates of the NOAA dB peak 212dB n/a 218dB 218dB

acoustic guidelines
(NOAA, 2016), are
summarized in the tables
that follow (right).

Table 6: TTS and PTS from impulsive and non-impulsive noise sources for
otariidae (from NOAA 2016)

Walrus, Odobenus Metric | TTS onset 1] PTS onset \
rosmarus, hearing is Impulsive Non- Impulsive Non-
relatively sensitive to low impulsive impulsive
frequency sound, thus the SEL cum 24h 188dB 199dB 203dB 219dB
species is likely to be dB peak 226dB n/a 232dB 232dB

susceptible to
anthropogenic noise.
(Kastelein et al, 2002)
TTS and PTS levels can
be inferred from Southall

Metric

Table 7: TTS and PTS from impulsive and non-impulsive noise sources for
odobenidae (from Southall et al 2007)

TTS onset

PTS onset

et al, (2(_)07) for Impulsive Non- Impulsive Non-
Odobenidae. . impulsive impulsive

Kastelein et al, SEL cum 24h 171dB 171dB 186dB 203dB
2002 has drawn useful dB peak 212dB 212dB 218dB 218dB
general observations by




B.5.4. Assessment Criteria

There have been surprisingly few
studies of the effects of anthropogenic noise,
particularly from seismic surveys, on
pinnipeds (Gordon et al, 2003).

The lack of evidence of dramatic effects
of anthropogenic noise on pinnipeds, in
contrast to the well-known mortality incidents
with some cetaceans, does not necessarily
mean that noise has negligible consequences
on pinniped conservation, and more attention
should be dedicated to achieving a better
understanding of possible impacts. For
instance, some pinnipeds may not appear to
have been physically displaced by loud noise,
moving instead to the sea surface, but these
animals may be effectively prevented from
foraging, due to an ensonified foraging
environment.

It is important that assessment of impact
for pinnipeds considers both the physiological
impact (TTS and PTS) as well as the very real
possibility of masking, causing both
behavioural responses and making prey less
available.

B.5.5. Species not listed on the CMS
Appendices that should also be
considered during assessments

The following species are also sensitive
to anthropogenic marine noise:

= walrus, Odobenus rosmarus

= harbour seal, Phoca vitulina

= northern elephant seal, Mirounga
angustirostris

= southern elephant seal, Mirounga
leonine

= Caspian seal, Phoca caspica

= Australian sea lion, Neophoca
cinerea

= Hawaiian monk seal, Neomonachus
schauinslandi
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B.6. PolarBears

Dag Vongraven
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Consider when assessing
Seismic surveys
Civil high power sonar
Coastal and offshore construction works
Offshore platforms
Playback and sound exposure experiments
Pingers and other noise-generating
activities

Related modules
Refer also to modules B.1 and B.5 when
assessing impact to polar bears

B.6.1. Species Vulnerabilities

There are two studies of polar bear
hearing, showing that polar bears have hearing
similar to humans, and that best sensitivity was
shown between 11.2 — 22.5 kHz (Nachtigall et
al 2007), and 8 — 14 kHz (Owen and Bowles
2011).

There have not been many specific
studies of polar bears and noise. It has been
shown that polar bears in Spitsbergen are
disturbed by snowmaobiles and can show strong
behavioural reactions on a distance of 2-3 km,
females with cubs showing stronger reactions
at longer distance than adult males (Andersen
and Aars 2008).

Polar bear would be highly vulnerable
when hunting, as they are hunting for seals and
depend on stealth, either by sneaking up on
seals or by waiting at seal breathing holes in
the ice (Stirling 1974, Stirling and Latour
1978). Studies indicate that denning females
could be somewhat protected from noise from
seismic air guns, although they could be
vulnerable if sound sources are within close
proximity of the den (less than 100 m) (Blix
and Lentfer 1992).

B.6.2. Habitat Considerations

Polar bear's essential habitat is sea ice.
Polar bears would prefer to stay on sea ice
covering shallow and productive shelf areas
(Durner et al 2009, Schliebe et al 2006). There
would be particular concerns associated with
all activities that have an impact in areas which
resource selection functions have shown are
preferred sea ice habitat for polar bears
(Durner et al 2009).

Some models project an ice-free Arctic
Basin in summer in just a few years from now,
before 2020 (Maslowski et al 2012), and
modelling studies have shown that most
subpopulations will be reduced and experience
large environmental stress (Amstrup et al
2008, Hamilton et al 2014).

Although not exclusively associated
with specific habitats, there are certain
activities that might be a concern. Some
industrial activities are located in important
habitat, of special concern is oil drilling
activities on sea ice in productive sea areas,
and the prospect of new developments of
petroleum exploration in critical habitat,
especially in North America. It must be noted
that there are little or no specific studies of the
effect of noise or manmade sound on polar
bears, thus the level of impact is to a large
degree inferred from general expert knowledge
of the effect of disturbance on these animals.

Future impact from disturbance from
sound exposure needs to be focused on
denning areas in spring, and areas of sea ice
and glacier fronts that are used by females with
cubs-of-the-year to find food immediately after
den emergence. Arctic areas in northern
Canada, bordering to the Arctic Basin are
generally the areas where one expects sea ice
habitat to persist for the longest period
(Amstrup et al 2007).

B.6.3. Impact of Exposure Levels

Given the specific vulnerability of polar
bears to habitat loss, the exposure level of
polar bears, especially in denning areas in
spring, and areas of sea ice and glacier fronts
that are used by females with cubs-of-the-year
to find food immediately after den emergence
should be prioritized.

B.6.4. Assessment Criteria

An assessment of the future impact of
noise would have to take into account the
dramatically decreasing area of critical sea ice
habitat, in some areas the length of the ice-free
period from ice melt in spring till ice freeze-up
in fall, has increased by more than 140 days in
the period 1979-2015 (Laidre et al 2015).

A minimum would be that EIAs on
impact of sound would assess to what extent
sound exposure would be detrimental to
reproductive success by directly considering
the effect of sound in denning areas and
productive sea ice areas in the vicinity of
denning areas, and also areas of sea ice over
productive shelf areas.
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B.7. Sirenians
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Consider when assessing
Military sonar
Seismic surveys
Civil high power sonar
Coastal construction works
Playback and sound exposure experiments
Vessel traffic greater than 100 metric tons
Vessel traffic less than 100 metric tons
Pingers and other noise-generating
activities

Related CMS agreements
MOU Concerning the Conservation of the
Manatee and Small Cetaceans of Western
Africa and Macaronesia (West African
Agquatic Mammals)
MOU on the Conservation and
Management of Dugongs (Dugong dugon)
and their Habitats throughout their Range
(Dugong)

B.7.1. Species Vulnerabilities

Even though traditional ecological
knowledge and field observations (Marsh et al
1978, Hartman 1979) suggest that sirenians
(manatees and dugongs) have ‘exceptional
acoustic sensitivity’, scientific research on
their hearing and reactions to marine noise is
relatively sparse. Published hearing studies are
based on the Florida manatee, Trichechus
manatus latirostis, while behavioural studies
on reactions to noise are limited to the Florida
manatee, the Antillean manatee, Trichechus
manatus, and the dugong, Dugong dugon.
Although most of this research is limited to
sounds in water, behavioural observations
indicate that sirenians are capable of detecting
some sounds in air above the surface (Hartman
1979).

Evoked potentials recorded for Florida
manatees (Bullock et al 1982, Mann et al
2005) demonstrated variable sensitivity over a
range of frequencies from about 200Hz to 35—
40 kHz with greatest sensitivity in the lower
range at 1-1.5 kHz. In-water behavioural
audiograms of four captive Florida manatees
identified the frequency range of best hearing
as 6 to 32 kHz (Gerstein et al 1999, Gerstein
2002, Gaspard et al 2012), with individual
variation within this range. Peak hearing

sensitivity has been variously reported as 16-
18 kHz (Gerstein et al 1999, Gerstein 2002)
and 8 kHz (Gaspard et al 2012). Gaspard et al
(2012) also reported that one of their test
animals appeared to be able to hear loud
sounds as low as 0.25 kHz and ultrasonic
frequencies as high as 90.5 kHz. Gerstein et al
(1999) speculated that the greater sensitivity to
higher frequencies observed in their audiogram
research may be an adaptation that enabled
manatees to avoid the complications associated
with perceiving sound reflections propagated
from the water—air interface (Lloyd mirror
effect) in the shallow depths typical of their
habitats, raising the interesting question of
what these animals can hear when at the
surface.

Both Gerstein (1999) and Gaspard et al
(2012) conducted in-water behavioural
experiments on captive Florida manatees to
measure critical ratios. The differences in their
results likely reflect both their different
experimental protocols and individual
differences in the manatees’ responses.
Gaspard et al (2012) found that the manatees
have relatively narrow auditory filters and
struggle to hear lower and higher pitched
sounds above background noise. However,
manatee hearing was much sharper at 8 kHz —
the frequency at which manatees communicate
— where they could still distinguish tones that
were only 18.3 dB louder than the background.
This estimate of the manatee’s critical ratio (8
kHz) is among the lowest measured in
mammals (Gaspard et al 2012) suggesting that
generic marine mammal impact guidelines
may not be appropriate for sirenians.

Field studies show that both the Florida
manatee (Miksis-Olds et al 2007) and the
dugong (Hodgson and Marsh 2007) exhibit
short-term behavioural responses to noise.
Miksis-Olds and Wagner (2010) showed that
elevated sound levels affect the patterns of
behaviour of the Florida manatee and that the
response is a function of the manatee’s
behavioural state. When ambient sounds were
highest, the manatees spent more time feeding
and less time milling. In contrast, Hodgson and
Marsh’s (2007) experimental and behavioural
studies showed that the time that dugongs
spent feeding and travelling was unaffected by
boat presence, the number of boat passes and
whether a pass included a stop and restart.
However, focal dugongs were less likely to
continue feeding if the boat passed within 50
m, than if the boat passed at a greater distance.
Boats passing at a range of speeds, and at
distances of less than 50 m to over 500 m
evoked mass movements of dugong feeding
herds, but such movements only lasted a



couple of minutes. Castelblanco-Martinez and
Arévalo-Gonzalez (2015) experimentally
studied the effects of side-scan sonar operating
455 kHz on the behaviour of 12 captive
Antillean manatees. All the observed manatees
variously showed behavioural changes
including stopping foraging and feeding,
significantly reducing displacement and
remaining still at the bottom or at the surface,
and increasing displacement behaviour. One
male displayed continuous spinning
movements for almost the entire experimental
session. Most animals avoided the area nearest
to the transducer.

Sirenians are not wilderness animals
(Marsh et al 2011). Manatees occur in the
inshore waters of Florida and have continued
to use the intra-coastal waterway and
residential canal estates, despite a high level of
vessel activity (for references see Marsh et al
2011). Dugongs continue to use Johore Strait
between Singapore and Peninsula area, one of
the most heavily-used coastal waterways in the
world, and are often detected in ports and
military training areas along the Queensland
east coast on the basis of their feeding trails
and satellite tracking (Marsh et al 2011,
Cleguer et al 2016). Hodgson et al (2007)
experimentally tested the behavioural
responses of dugongs to 4 and 10 kHz acoustic
alarms (pingers). The rate of decline of the
number of dugongs within the focal arena did
not change significantly while pingers were
activated. Dugongs passed between the pingers
irrespective of whether the alarms were active
or inactive, fed throughout the experiments and
did not change their orientation to investigate
pinger noise, or their likelihood of vocalizing.
Thus despite the short-term behavioural
responses noted above, there is no evidence
that wild dugongs or Florida manatees are
displaced by underwater noise, including side
scan sonar (Gonzalez-Socoloske et al 2009).
The reaction of dugongs and manatees to
plosive sounds does not appear to have been
formally tested.

Both manatees and dugongs use
underwater sound for communication. There
have been numerous studies of sirenian
communication sounds (see Marsh et al 2011)
Characteristics of individual call notes seem
fairly similar among the species of sirenians.
Frequency ranges are typically from 1 to 18
kHz, often with harmonics and non-
harmonically related overtones (e.g Anderson
and Barclay 1995, Sousa-Lima et al 2002,
O’Shea and Poche 2006).

Adults of both sexes produce
vocalizations, but exchanges of
communication calls are most common

between cows and their nursing calves. Florida
manatee calves vocalize at much greater rates
than adults (Sousa-Lima et al 2002, O’ Shea
and Poche 2006). Manatees other than cows
and calves vocalize at rates that vary with
activity and behavioural context, and are
lowest during resting, intermediate while
travelling, and highest at nursing and other
social situations (Reynolds 1981, Bengtson
and Fitzgerald 1985, Williams 2005, O’Shea
and Poche 2006, Miksis-Olds and Tyack
2009). Dugongs seem to vocalize more often
during dark, early morning hours (Ichikawa et
al 2006). No data are available on vocal
communication in African manatees,
Trichechus senegalensis, although recordings
and sound spectrograms of calls of an isolated
captive calf in Cote d’lvoire were similar to
those of some Florida and Amazonian manatee
calves (TJ O’Shea unpublished). Florida
manatees may alter vocalization parameters in
response to environmental noise levels
(Miksis-Olds and Tyack 2009). Sakamoto et al
(2006) attempted to quantify the effect of
vessel noise on the vocal characteristics of
dugongs (number of call per minute, dominant
frequency and call duration). None of the
changes was significant.

We know of no information regarding
PTS, TTS or noise-induced auditory damage in
sirenians.

B.7.2. Habitat Considerations

In the marine environment, both
manatees and dugongs mostly occur in shallow
waters because of their dependence of seagrass
communities (Marsh et al 2011). Antillean and
African manatees are both riverine and
estuarine and in the marine environment
mainly occur in water less than 5 m deep.
Dugongs are strictly marine, feeding in waters
up to about 35 m deep. They may occasionally
cross ocean trenches (see Marsh et al 2011),
but typically spend most of their lives in much
shallower inshore coastal and island waters
often commuting with the tide to or from
intertidal seagrass meadows (Marsh et al
2011). There is increasing evidence that
dugong migration corridors follow topographic
features such as coastlines (Zeh et al 2016 in
press) or reef crests (Cleguer 2015).

B.7.3. Impact of Exposure Levels

Given that the available evidence
suggests that manatees and dugongs are
unlikely to be displaced by noise, the most
practical approach to reducing the risk of
impacts is avoidance of the overlap of acute
sound impacts with seasonal aggregation sites



and periods when the animals are likely to be
under stress. Seasonal aggregation sites are
most likely at the high latitude limits of the
ranges of dugongs and manatees and typically
occur as a behavioural repose to thermal
conditions or prolonged periods of rough
weather (see Marsh et al, 2002 and 2011 for
details of some well-known sites in Florida,
Australia and the Arabian region). Site-specific
information on this topic should be a focus of
the Environmental Impact Assessment process.
Extreme weather events such as cyclones or
prolonged cold fronts can cause substantial
increases in mortality (Marsh et al 2011,
Meager and Limpus 2013) and noisy
construction impacts should be planned to
avoid times of likely environmental stress.

B.7.4. Assessment Criteria

We know of no field studies on the
effects of anthropogenic noise, other than
vessel noise on sirenians. The effect of vessel
noise per se seems much less than that of
vessel collisions. This lack of evidence does
not prove that noise has negligible
consequences for sirenian conservation, and
more attention should be dedicated to a better
understanding of possible impacts and ways to
ameliorate them. A precautionary approach to
the exposure of manatees and dugongs to
noise, especially at key habitats and
aggregation sites, is warranted.
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B.8. Marine and Sea Otters

Facilitated by
Giuseppe Notarbartolo di Sciara
CMS Aquatic Mammals Appointed Councillor

Consider when assessing
Seismic surveys
Civil high power sonar
Coastal and offshore construction works
Playback and sound exposure experiments
Vessel traffic greater than 100 metric tons
Vessel traffic less than 100 metric tons
Pingers and other noise-generating
activities

Related modules
Refer also to modules B.10, B.12 and C
when assessing impact to marine and sea
otters

B.8.1. Species Vulnerabilities

The marine otter, Lontra feline, and sea
otter, Enhydra lutris, are amphibious marine
mammals that may be vulnerable to coastal
anthropogenic disturbance. Auditory
thresholds for sea otters have been measured in
air and underwater from 125 Hz to 40 kHz.
Critical ratios data indicate that although sea
otters can detect underwater sounds, their
hearing appears to be primarily air adapted and
not specialized for detecting signals in
background noise. (Ghoul and Reichmuth
2012, 2014, 2016)

B.8.2. Habitat Considerations

There is little definitive research
available about the specific anthropogenic
noise vulnerabilities of this species group, but
given the frequency range of hearing and the
knowledge that these animals are social
communicators and benthic foragers,
(McShane et al, 1995, Leuchtenberger et al,
2014, Lemasson et al, 2014, Thometz et al,
2015) this species group should be considered.
Their dependence on restricted nearshore
habitats puts sea otters at risk from acoustic
disturbance and activities occurring both on
land and at sea. (Ghoul and Reichmuth 2016)

B.8.3. Impact of Exposure Levels

Ghoul and Reichmuth (2016) have
conducted the only known assessment of sea
otter hearing sensitivity. They found that
hearing was most sensitive at 8 and 16 kHz,

where measured thresholds were the lowest at
69 dB re 1 pPa. The range of best sensitivity in
water spanned ~4.5 octaves, from 4 to 22.6
kHz. The roll-off in high-frequency hearing
was typically steep and had a 28-dB increase
within a half-octave frequency step. Low-
frequency hearing (0.125-1 kHz) was notably
poor. The sea otter was unable to detect signals
below 100 dB re 1 pyPa within this frequency
range. Noise spectral density levels in the
underwater testing enclosure were sufficiently
low to ensure that the measured thresholds
were not influenced by background noise,
especially at frequencies above 0.5 kHz, where
noise levels were below 60 dB re 1 uPa/vHz.
(Ghoul and Reichmuth 2016)

B.8.4. Assessment Criteria

Regulators estimating zones of auditory
masking for sea otters should follow the
guidance given for other marine mammals and
opt for conservative estimates until additional
data are available. (Southall et al, 2000)

B.8.5. Species not listed on the
CMS Appendices that should also be
considered during assessments

Sea otters, Enhydra lutris, are classified
by IUCN as Endangered, and should also be
considered during assessments.
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B.9. Marine Turtles

Facilitated by
Giuseppe Notarbartolo di Sciara
CMS Aquatic Mammals Appointed Councillor

Consider when assessing
Military sonar
Seismic surveys
Civil high power sonar
Coastal and offshore construction works
Offshore platforms
Playback and sound exposure experiments
Vessel traffic greater than 100 metric tons
Vessel traffic less than 100 metric tons
Pingers and other noise-generating
activities

Related CMS agreements
MOU Concerning Conservation Measures
for Marine Turtles of the Atlantic Coast of
Africa (Atlantic marine turtles)
MOU on the Conservation and
Management of Marine Turtles and their
Habitats of the Indian Ocean and South-
East Asia (IOSEA)

Related modules
Refer also to modules B.12 and C when
assessing impact to marine turtles

B.9.1. Species Vulnerabilities

Although the ecological role of hearing
has not been well studied for sea turtles,
hearing capacity has been inferred from
morphological and electrophysiological
studies. (Southwood et al, 2008)

Sea turtles do not have an external ear,
in fact, the tympanum is simply a continuation
of the facial tissue. Researchers have
speculated that the cochlea and saccule are not
optimized for hearing in air, but rather are
adapted for sound conduction through two
media, bone and water. Recent imaging data
strongly suggest that the fats adjacent to the
tympanal plates in at least three sea turtle
species are highly specialized for underwater
sound conduction. (Moein Bartol and Musick,
2003)

Hearing range (50-1200 Hz: Viada et al,
2008, Martin et al, 2012, Popper et al, 2014)
coincides with the predominant frequencies of
anthropogenic noise, increasing the likelihood
that sea turtles might experience negative
effects from noise exposure.

At present, sea turtles are known to

sense low frequency sound, however, little is
known about the extent of noise exposure from
anthropogenic sources in their natural habitats,
or the potential impacts of increased
anthropogenic noise exposure on sea turtle
biology. Behaviour responses have been
clearly demonstrated. (Samuel et al, 2005)
Prolonged exposure could be highly
disruptive to the health and ecology of the
animals, encouraging avoidance behaviour,
increasing stress and aggression levels, causing
physiological damage through either
temporary or even permanent threshold shifts,
altering surfacing and diving rates, or masking
orientation cues. (Samuel et al, 2005)

B.9.2. Habitat Considerations

Sea turtles have been shown to exhibit
strong fidelity to fixed migratory corridors,
habitual foraging grounds, and nesting areas
(Avens et al, 2003), and such apparent
inflexibility could prevent sea turtles from
selecting alternate, quieter habitats.

The potential of noise for displacing
turtles from their favoured or optimal habitat is
unknown, but if it were to occur it could have
negative consequences on growth, orientation,
etc.

B.9.3. Impact of Exposure Levels

Sea turtles are low frequency specialists,
but their range appears to differ between
populations. Animals belonging to one
population of subadult green turtles have been
shown to detect frequencies between 100-500
Hz with their most sensitive hearing between
200-400Hz. Another responded to sounds
from 100-800 Hz, with their most sensitive
range being 600-700Hz. Juvenile Kemp’s
ridley turtles had a range of 100-500Hz, with
their most sensitive hearing been 110-200Hz.
(Moein Bartol and Ketten, 2006)

B.9.4. Assessment Criteria

It is important that assessment of impact
for sea turtles both considers the physiological
impact (TTS and PTS) as well as the very real
possibility of masking prey movements. Some
sea turtles may not appear to noise-generating
industries to have been physically displaced by
loud noise but these animals may be
effectively prevented from foraging, due to an
ensonified foraging environment. Possible
effects of distribution (avoidance behaviour)
orientation, and even communication (e.g in
the hatching phase) cannot be discounted.
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B.10. Fin-fish

Robert McCauley
Centre for Marine Science and Technology
Curtin University

Consider when assessing
Seismic surveys
Civil high power sonar
Coastal and offshore construction works
Vessel traffic greater than 100 metric tons
Vessel traffic less than 100 metric tons

Related CMS agreements
Agreement on the Conservation of
Cetaceans of the Black Seas
Mediterranean Seas and Contiguous
Atlantic Area (ACCOBAMS)
Agreement on the Conservation of Small
Cetaceans in the Baltic, North East
Atlantic, Irish and North Seas
(ASCOBANS)
MOU for the Conservation of Cetaceans
and their Habitats in the Pacific Islands
Region (Pacific Islands Cetaceans)
MOU Concerning the Conservation of the
Manatee and Small Cetaceans of Western
Africa and Macaronesia (West African
Agquatic Mammals)
Agreement on the Conservation of Seals in
the Wadden Sea (Wadden Sea seals)
MOU Concerning Conservation Measures
for the Eastern Atlantic Populations of the
Mediterranean Monk Seal (Monachus
monachus) (Atlantic monk seals)
MOU Concerning Conservation Measures
for Marine Turtles of the Atlantic Coast of
Africa (Atlantic marine turtles)
MOU on the Conservation and
Management of Marine Turtles and their
Habitats of the Indian Ocean and South-
East Asia (IOSEA)
MOU on the Conservation of Migratory
Sharks (Sharks)

Related modules
Refer also to modules B.12 when assessing
impact to fish

B.10.1.Species Vulnerabilities

The use of explosives will kill fin-fish
inside a certain range (Yelverton et al 1975),
with impact zones given in Popper et al
(2014). Intense non-explosive, impulse noise
such as pile driving or seismic surveys may
impact adult fin-fish by: a) creating

physiological damage such as rupturing gas
spaces (ie. Halverson et al 2012), b) damaging
sensory systems (McCauley et al 2003), ¢)
creating adverse behavioural responses (e.g.
Pearson et al 1996, McCauley et al 2003,
Slotte et al 2004, Fewtrell and McCauley
2012, Hawkings et al 2014), d) masking the
reception of signals of interest, or e) disrupting
prey physiology, behaviour or abundance. For
fin-fish the sustained but less intense noise
from vessels or offshore construction activities
may commonly produce behavioural impacts
or masking of communication signals as
indicated above. Fin-fish exposed to lower
level, man-made noise for suitable time
periods may receive damage to hearing
systems and so suffer a loss of fitness.

There is an enormous amount of
variability in the degree of sophistication of
fin-fish hearing systems and habits which may
pre-dispose or protect them from impacts of
man-made noise sources, thus it is difficult to
generalize known impacts across all fin-fish
species with a high degree of confidence. In
general terms: explosives routinely cause fin-
fish deaths out to some range and sub-lethal
injuries beyond this, pile driving is known to
produce serious physiological and organ
damage to fin-fish at short range, in some
cases marine seismic surveys with air guns
have produced hearing damage to fin-fish
while in other cases such damage has not been
observed, and most man-made noise sources
are capable of producing fin-fish behavioural
or masking impacts to some degree.
Behavioural response to an approaching noise
source by fin-fish seems to be reasonably
generic, pelagic fin-fish tend to move
downwards to eventually lie close to the
seabed or flee laterally while site-attached fish
may initially seek shelter in refuges or flee. At
least some species of fin-fish do habituate to
continual and stationary low level noise as they
readily colonize man-made offshore facilities.
The longer-term implications of consistent
behaviour changes or slight physiological
impairment from intense signals produced by
seismic surveys are not well understood.

Many fin-fish form aggregations at
specific times and places to spawn and produce
fertilized eggs. Such aggregations may be
spaced across several months or may occur
only on few occasions per season. Many fin-
fish species produce communication sounds as
part of such aggregations (ie. McCauley 2001).
Disruptions to such fin-fish spawning
aggregations by excessive noise causing
physiological or behavioural changes and
which overlaps a large fraction of the species'
seasonal spawning period will have deleterious



impacts on the following years reproductive
output.

All fin-fish are dependent on smaller
prey species which may be impacted by man-
made noise sources. Prey may include fin-fish
or invertebrates. In general terms small,
common, fin-fish prey species, such as
sardines, herring or pilchards, have well
developed sensory systems thus may be
equally or more vulnerable to exposure to
intense man-mad noise than the larger fin-fish
which prey on them. The response of marine
invertebrates to intense signals such as seismic
survey noise, are poorly known so it is difficult
to draw conclusions or comparisons on how
invertebrate prey fields will be impacted by
noise exposure. Any changes to prey fields
induced by a man-made noise source will
impact fauna, possibly negatively, higher up
the food chain.

All impacts of man-made noise sources
on fin-fish need to be gauged at the population
level. Noise sources which produce short term
impacts, localized impacts compared with a
species range, or which do not overlap well
with habitats or time and spatial overlap of
spawning periods would be expected to be of
low severity form a population perspective,
and vice versa.

B.10.2. Habitat Considerations

Fin-fish occupy an enormous variety of
habitats, from deep ocean depths, pelagic
systems, reefs and shoals, estuarine waters to
inland waterways. Some fish may utilize
multiple habitats on a seasonal or life cycle
basis. In general terms habitats which are
enclosed, such as estuaries, bays or reefs for
site attached fin-fish, may be more susceptible
to exposure by intense sound sources as the
fin-fish have little options to escape the source.
By contrast fin-fish that occupy physically
larger spaces, such as oceanic species, have
more options of where to flee and may be less
constrained by the implications of moving
geographical regions to avoid a noise source.

B.10.3. Impact of Exposure Levels

Known impacts of intense impulse noise
exposure on fin-fish include consistencies in
fish behavioural response to sound, but many
anomalies. For high-energy impulse signals,
such as seismic survey signals, the following
can be said:

Fish behaviour most often changes at
some range near to an approaching seismic
vessel and generalized changes include diving,
lateral spread or fleeing an area (e.g. Pearson
et al 1996, McCauley et al 2003, Slotte et al

2004, Fewtrell and McCauley 2012, Hawkings
et al 2014).

Fish behaviour is strongly impacted by
an approaching seismic source above received
levels of 145-150 dB re 1 pyPa%s (SEL)
(McCauley et al 2003), which equates to
around 2-10 km using measured air gun arrays
> 2000 cui.

Avoidance to an approaching seismic
vessel by fish may be partly driven by the fish
behavioural state, with feeding fishes
appearing to be more tolerant and in one
instance not showing avoidance to an
approaching seismic survey vessel (Pena et al
2013).

Catch rates in some fisheries are altered
during and after seismic operations, prolonged
seismic can cause large-scale displacement of
fish resulting in decreased fish abundance in
and near a seismic operations area and
increased fish abundance at long range (tens of
km) from the seismic operations area (Engas et
al 1996, Slotte et al 2004),

Long-term monitoring of reef fish
community structure before and after a seismic
survey programme showed no large-scale
change in community structure (Miller and
Cripps 2013) and fish sound production
behaviour (chorusing) continued after a
seismic programme with no apparent long-
term change (McCauley 2011),

Exposure to accurately emulated
repeated pile driving signals suggest physical
injury (organ damage) arises at levels
equivalent to 1920 strikes at 179 dB re
1 pPa?.s or 960 strikes at 182 dB re 1 pPa?.s,
or an equivalent single strike SEL of 210-

211 dB re 1 pPa?.s (Halvorsen et al 2012).

In a review of experimental findings of
sound on fishes Popper et al (2014) present
sound exposure guidelines for fin-fish in the
form of estimated levels at which the following
occur: 1) mortality and potential mortal injury,
2) impairment — recoverable injury, 3)
impairment — TTS, 4) impairment — masking,
and 5) behavioural changes. They present these
impacts for three categories of fin-fish, 1) no
swim bladder, 2) swim bladder present but no
links to otolith system, or 3) swim bladder
present with links to otolith system, plus sea
turtles and eggs/larvae. Popper et al (2014)
present this data for sources of explosives, pile
driving, air gun arrays, sonar and shipping.
Given the lack of experimental evidence for
most of these categories they were forced to:
1) either extrapolate from another exposure
type, animal group or both, and 2) rather than
presenting threshold levels often present the
subjectively evaluated likelihood of an impact
type occurring at 'near' (tens of m),



'intermediate’ (hundreds of m) and 'far’
(thousands of m) ranges. The thresholds listed
for physical injury (mortality and impairment-
recoverable injury) for pile driving and seismic
air gun signals are the same, being primarily
based on the pile driving work of Halverson et
al (2012). Readers are referred to Popper et al
(2014) for the particular thresholds for a fin-
fish and sound exposure type as the reader
should see their text for the reasoning and
caveats behind the values presented.

B.10.4. Assessment Criteria

In assessing impacts of a noise source
on fin-fish any EIA document should consider
species which:

= are important for commercial

fisheries,

= are listed as threatened, vulnerable or

are endemic to an area,

= can be considered as important 'bait

fish' or are important as prey species
for higher order fauna,

= have limited ability to flee an intense

noise source,

= utilize a noise impacted area for

specific purposes such as feeding or
spawning events.

In considering impacts of underwater
noise on a species of fin-fish, factors which
must be taken into account include:

= hearing capabilities of the species in

question including knowledge of
morphological adaptations to
increase hearing capability, noting
fin-fish primarily respond to motion
of the water particles and less to
measures of sound pressure. Fin-fish
have a diverse range of
morphological adaptations to
improve hearing capability,

= studies of known impacts on this

species,
= studies of known impacts on related
species either taxonomically,
morphologically or in general terms
if no other comparison is available
(ie. pelagic fishes, benthic fishes etc),

= particular spatial and temporal
features which are critical to that fin-
fish population's survival (ie. specific
feeding areas or prey types, spawning
locations and periods).

For migratory fin-fish impact
assessment must consider if a noise producing
action may cause a species to leave an area and
if so, the consequences of this to the species in
question, for other fauna and for commercial
fisheries which target that species.
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Consider when assessing
Military sonar
Seismic surveys
Civil high power sonar
Coastal and offshore construction works
Offshore platforms
Playback and sound exposure experiments
Vessel traffic greater than 100 metric tons
Vessel traffic less than 100 metric tons
Pingers and other noise-generating
activities

Related CMS agreements
MOU on the Conservation of Migratory
Sharks (Sharks)

Related modules
Refer also to modules B.10 and B.12 when
assessing impact to elasmobranchs

B.11.1. Species Vulnerabilities

Elasmobranchs as a group are poorly
studied in relation to the potential impact of
anthropogenic sounds, although several studies
over time have been directed at particular
species of shark to improve knowledge of their
hearing mechanisms, abilities and implications
for management. From as early as the 1960s
(e.g. Nelson and Gruber, 1963), studies have
shown that large sharks (Carcharhinidae,
Sphyrnidae), in their natural environment,
were attracted to low-frequency
(predominantly 20 to 60 Hz) pulsed sounds,
but apparently not to higher frequency (400 to
600 Hz) pulsed sounds, or to low-frequency
continuous sounds. More recent research has
established the hearing range of sharks to be
between 40 Hz to approximately 800 Hz
(Myrberg 2001), with possible limits for
elasmobranchs in general at 20-1000 Hz
(Casper and Mann, 2006, 2010).

Noise within the sharks” audible range
may be produced by several anthropogenic
sources such as shipping, underwater
construction, pile driving, dredging, power
stations and sonic surveys. It has been
suggested that loud sounds in their audible
range may repel sharks whereas low sounds
may attract them (Francis and Lyon, 2013),
probably as these latter mimics sounds emitted
by struggling prey. Response likely depends on

its distance from the source and the volume of
the source.

Although more recent research in
elasmobranch hearing and impacts in the wild
have been sparse at best, and nonexistent for
most species, there is evidence of habituation
or at least no negative reaction to noise levels
a