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Kangaroo Island Plantation Timbers Ltd (KIPT) propose to construct and operate a deep-water port at Smith Bay,
Kangaroo Island, which would be capable of exporting both log and woodchip product harvested on the island.

Resonate have been engaged by KIPT to provide an Environmental Noise Impact Assessment in relation to the
proposal, including assessment of terrestrial (airborne) and underwater noise associated with both construction and
operation of the port.

Terrestrial Noise Assessment

Terrestrial noise impacts have been assessed in accordance with the Kangaroo Island Council Development Plan
and Environmental Protection (Noise) Policy 2007 (the Noise EPP), at all noise affected premises. The assessment
considers baseline noise levels measured at and around the site in December 2017.

Operational noise emissions have been modelled based on a ‘daytime’ operating scenario with all equipment and
vehicles operating simultaneously, and a ‘night time’ scenario without trucks entering or exiting the site. The modelling
takes into account attenuation of noise due to distance; barrier effects from buildings, topography and the like; air
absorption; ground effects; and worst-case meteorological conditions.

Without mitigation, noise emissions are expected to comply with the applicable daytime and night time criteria, with
the exception of a 2 dB exceedance of the night time criterion at one location.

In order to mitigate noise emissions, KIPT may consider construction of a 3m high noise barrier to the south of the re-
chipper and chip stacking plant, and a restricted operating area for log handlers during night time hours. With the
implementation of this mitigation option, noise emissions are predicted to comply with daytime and night time criteria
at all noise sensitive receiver locations.

Airborne noise levels associated with construction of the port are expected to be similar to operational noise levels.
Provided the majority of construction work is carried out during standard construction hours, and reasonable and
practicable steps are taken to minimise noise, compliance with Division 1 of the Noise EPP can be readily achieved.

KIPT may consider preparing and implementing a Construction Noise and Vibration Management Plan prior to the
commencement of any construction works.

Underwater noise assessment

A risk assessment of the environmental impacts has been conducted based on the existing conditions (e.g. ambient
noise environment, local bathymetry, wave and wind climate), the marine species of significance present in the study
area, the significance of the area as a habitat for marine species, the sensitivity to sound of marine species, the
characteristics of the identified noise sources in terms of duration, source level and frequency content, and the sound
propagation characteristics of the marine study area. Significant underwater noise sources associated with
construction and operation of the port are dredging, piling and marine vessels.

The potential impacts that have been considered in the risk assessment are, in increasing order of severity,
behavioural change, temporary threshold shift in hearing, permanent threshold shift in hearing, and organ damage
(possibly leading to death). To assess the impacts of the construction and operational sources, noise criteria have
been established for each of the considered impact levels.

The adopted underwater noise criteria are based on NOAA Marine Mammal Acoustic Technical Guidance (2018), and
the Sound Exposure Guidelines for Fishes and Sea Turtles (Popper et al., 2014). These represent the most up to date
research and approach for the species considered in this assessment, and are generally more stringent than the DPTI
Underwater Piling Noise Guidelines (2012).

Without mitigation, the overall risk of adverse noise effects on the relevant marine species is Low, with the exception
of a Medium level of risk associated with impact piling potentially resulting in PTS in Southern Right Whales.
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A brief overview of the Project is given below. A detailed description of the Project is provided in the report Kangaroo
Island Plantation Timbers Ltd: Proposed Smith Bay Wharf — Project Description (Rev F).

2.1 Project overview

Kangaroo Island Plantation Timbers Ltd (KIPT) owns approximately 25,700 ha of land on Kangaroo Island, comprising
46 properties and 56 titles. Approximately 14,400 ha is plantation timber, of which 12,000 ha is planted with the
hardwood Tasmanian blue gum (Eucalyptus globulus), 1,840 ha is the softwood Monterey, or radiata, pine (Pinus
radiata), and 400 ha is the hardwood Shining gum (Eucalyptus nitens). A further 190 ha of plantation land is leased to
a third party and operated independently. The remaining (unplanted) areas consist of native vegetation, firebreaks and
plantation access roads.

KIPT’s standing timber assets on the Island currently exceed 3.6 million tonnes and are expected to grow to at least
5.4 million tonnes by the time of harvest. The KIPT resource is sufficient to establish a sustainable plantation forestry
industry on the Island based on the export of timber products (i.e. softwood log and hard wood woodchips) to markets
in Asia.

The export of harvested timber directly to markets overseas requires the development of Kangaroo Island’s first deep-
water port — to be called the KI Seaport. KIPT has acquired land at Smith Bay considered suitable for the construction
and operation of such a facility, which would be capable of exporting both logs and woodchips using Panamax Bulk
Carriers of up to 60,000 deadweight tonnes (DWT) and a draft of up to 11.75 metres. Smaller Handymax Bulk Carriers
may also be used, subject to operational requirements.

KIPT expects the new facility would be used for 30 to 50 days a year for timber exports, which would be sufficient for
the sustainable yield of the entire Kangaroo Island forestry estate, including trees owned by other parties. Based on
current plantation species and yields, this equates to between 12 and 18 shipments a year in perpetuity.

The Smith Bay facility would consist of a floating wharf, held in place by restraint dolphins —piled steel structures that
extend above the water level and are not connected to shore. The wharf would be 168 metres long and 42 metres
wide, with mooring structures required for vessel head and stern lines. The berth face of the wharf would be
positioned approximately parallel to shore along the 10-metre depth contour. The 300 x 40 metre berth pocket along
the seaward edge of the wharf would be dredged to approximately 13.5 metres, and the approaches dredged to
approximately 13 metres to accommodate Panamax vessels. The wharf would be accessed by an approach
consisting of a solid rock armoured causeway and suspended jetty deck structure which connects the approach to the
floating wharf via a linkspan bridge at its seaward end.

The on-shore timber storage area would be divided into two terraces to provide around 4.1 ha of flat space on the
otherwise gently sloping site. This arrangement would be used to stockpile about 56,250 tonnes of logs within the
southern storage area (equal to around 150 per cent of anticipated vessel capacity) and 80,000 tonnes of woodchips
(chipped off site at the plantation or another off-site location) in the northern storage area. The southern storage area
may also be used to store bulk agricultural cargo such as grain, and general container cargo destined for export in
periods when timber was not being shipped.

As proposed, timber export vessels would enter and leave Australia at an international port before and after loading at
Smith Bay. The new Smith Bay facility would be developed to comply with the Maritime Transport and Offshore
Facilities Security Act 2003 (Cwith) which defines the regulatory framework for assessing the operational security risks
at ports, and preparing a security plan to counter these identified risks.

To support the plantation operations and the Smith Bay facility, KIPT would also establish:

. An operations base at the existing Timber Creek Road sawmiill site to manage and maintain the mobile vehicle
fleet (comprising the haul trucks and site materials handling equipment) and oversee fleet operations.

. A truck parking area with limited facilities on KIPT’s Yerda North property on McBrides Road. This facility would
allow the staging of heavy vehicle movements along the transport corridor, and provide an overnight parking
area and refuelling depot for these vehicles away from the plantations and Smith Bay. Logs not chipped within
the plantations may also be chipped at Yerda North before transport to Smith Bay for export.

These supporting activities and associated infrastructure are outside of the scope of the EIS, and are subject to
separate approvals processes.

Kangaroo Island P antation Timbers EIS -Baseline Noise and Vibration Assessment
A17557RP2 Revson B
www resonate-consu tants com
4 of 72












Site access

Access to the site is from North Coast Road via Smith Bay Road to the KIPT land parcel. The wharf facility
incorporates an internal ring route to allow for single-lane traffic. On access to the site, a truck would be weighed at
the weighbridge on the south-western corner of the site and travel down the western road. The truck would then travel
clockwise on the site, unload at the storage yards and be weighed again on the weighbridge before exiting the site.
Separate light vehicle access may be provided via a second site entry point to the south-east of the facility, providing
direct access to the site offices and limiting interactions with log and woodchip haul trucks. This would be determined
during detailed design.

Log and Woodchip Storage Areas

Log and woodchip storage areas would be established for the on-site storage of timber products pending export. The
storage areas would be sized to accommodate the following:

. 2.5 ha of hardstand area for the storage of up to 56,250 tonnes of logs
. 1.7 ha of concrete apron for the storage of up to 80,000 tonnes of woodchips.

The nominated woodchip stockpile area would be a concrete pavement designed in accordance with relevant
standards and guidelines for the management of surface water run-off.

Materials handling

Logs would be delivered directly to the vessel on designated roads, with logs loaded by the vessel's cranes and
woodchips loaded by a system of conveyors and a shiploader. The key components include:

Woodchip reclaim hopper

Causeway conveyor and vehicle access ways
Shiploader feed conveyor

Shiploader

Vessel cranes.

Logs would be delivered to the site by truck and offloaded by mobile material handling machines (Sennebogen or
similar). The log bundles would be loaded in the log yard onto purpose-built trailers, which would transport them to the
berth face for the vessel cranes to load them into the cargo hold.

Woodchips would be delivered to the site by truck and unloaded into hoppers. They would then be conveyed to a chip
screening facility to be measured to ensure they were within specification. Woodchip within specification would be
stockpiled by a stacking conveyor and bulldozer.

A rechipper would be installed on-shore to ensure all woodchips were a uniform size. Oversize material (estimated to
be about 5 per cent of the total) would be directed to the rechipper for resizing, then delivered to the woodchip
stockpile.

Vessels would be loaded by a separate reclaim and conveyor path, using a reclaim hopper (fed by bulldozer) and belt
conveyor/shiploader path. Once the chips were in the ship’s hold, a small bulldozer would push them into the corners
and to compact them for efficient use of the cargo space.

Hours of operation

It is understood that delivery trucks would be likely be operated during daylight hours only (approximately 12 hours per
day), while the materials handling system would operate 24 hours a day, for up to 30-50 days per year.

There is a possibility that truck deliveries may occur on a 24/7 basis. Although this is not KIPT’s preferred option, we
have adopted this worst-case truck delivery scenario for the purposes of this assessment.
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On 16 February 2017, the Minister for Planning declared the Project is to be assessed as a Major Development
pursuant to Section 46 of the Development Act 1993 (the Act) (published in the Government Gazette on 23 February
2017).

Section 46 of the Act ensures that matters affecting the environment, the community or the economy to a significant
extent, are fully examined and taken into account in the assessment of this proposal.

The Development Assessment Commission (DAC) has determined that the proposal will be subject to the processes
of an Environmental Impact Statement (EIS), as set out in Section 46B of the Act, and have issued Guidelines for the
preparation of an EIS (‘the EIS Guidelines’) in relation to the Project.

The EIS guidelines related to the noise assessment are:

1)

2)

3

An acoustic report prepared by a suitably experienced, professional acoustic engineering consultant which
demonstrates that noise from the proposed development is predicted to meet the ‘relevant indicative noise levels’
applicable to the proposed development under Clause 20 of the Environment Protection (Noise) Policy

2007 (Noise Policy) at all existing or future noise affected premises. The noise assessment should include
vehicles entering, leaving and moving on site and predictions should include worst case acoustic and
meteorological conditions for the transmission of noise from source to receivers (including CONCAWE
meteorological category 5 day and CONCAWE meteorological category 6 night) and at maximum operating
potential. The report should also consider the impacts of construction noise on marine organisms, especially
marine mammals.

Describe the impacts of drilling or screw piling activities on marine communities, in particular turbidity, disturbance
(including of any harmful soil types or contaminants), vibration and underwater noise on vulnerable or sensitive
receptors and any mitigating measures that may be used.

It is expected that both underwater and terrestrial noise pollution will occur during the construction phase as a
result of securing the mooring and retaining structures to the seabed, the use of earthmoving equipment and
physical construction of the structures. Post construction, the movement of vehicles to and from the proposed
site, stockpiling and ship-loading operations onsite at Smith Bay will also generate noise. If construction and/or
operations are to occur at night, there will also be light pollution impacts on the surrounding area:

a. Detail the expected levels of environmental noise associated with the construction and operation of the
development, identifying all potential noise sources, and describe the impact upon the immediate and wider
locality (include sensitive receivers).

b. Identify if the predicted noise from ongoing operational sources associated with the project will meet the
noise goals in the Environment Protection (Noise) Policy 2007 (Noise Policy) at the nearest noise sensitive
receivers.

¢. Detail how noise emissions will be reduced and contained (such as via building design/materials, noise
barriers and buffers, and/or implementing operational procedures) to meet the requirements of the Noise
Policy and minimise impacts upon the immediate and wider locality, including the effects from increased
transport.

d. Detail how construction noise will meet the mandatory construction noise requirements of Part 6, Division 1
of the Noise Policy.

e. Detail what reasonable and practicable measures will be taken pursuant to Clause 23(1)(c) of the Noise
Policy to minimise construction noise.
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8.1 Nature of sound

Sound is an acoustic pressure wave that travels through a medium, such as water or air, and occurs as an oscillatory
motion of the water or air particles driven by a vibrating source. The magnitude of the water or air particle motion
determines the intensity of the sound. The rate at which the water or air particles oscillate determines its frequency,
given in cycles per second or Hertz (Hz).

Sound travels about four-and-a-half times faster in water than in air. The absorption of sound at frequencies where
man-made noise generally has the most energy is much smaller in water than in air. As a result, noise is typically
audible over much greater ranges underwater than in air. Most sources of noise, including pile driving, and movement
of large shipping vessels generate acoustic energy over a broad range of frequencies. Screeching or whistling noises
are composed mainly of high frequency sounds while rumbles or booms are composed mainly of low frequency
sounds.

Sounds are usually characterized according to whether they are continuous or impulsive in character. Continuous
sounds occur without pauses and examples include shipping noise and dredging. Impulsive sounds are of short
duration and can occur singularly, irregularly, or as part of a repeating pattern. Blasting represents a single impulsive
event whereas the periodic impacts from a pile driving rig results in a patterned impulsive sequence. Impulsive signals
typically sound like bangs and generally include a broad range of frequencies.

Sound pressures are measured with a hydrophone when underwater and a microphone when in air. The international
standard unit of sound pressure is the Pascal (Pa). Sound pressures encountered underwater and in air range from
levels just detectable by the mammal ear (hundreds of micro Pascals (uPa)) to much greater levels causing hearing
damage (billions of Pa). Because this range is so enormous, sound pressure is normally described in terms of a
sound pressure level (SPL) with units of decibel (dB) referenced to a standard pressure of 1 pPa for underwater and
20 pPa for airborne acoustics.

8.2 Underwater Noise Metrics

Underwater noise metrics commonly used for presenting source, measured or received underwater noise levels
include the following:

. Sound pressure level (SPL) — Sound pressure is expressed in units of dB re 1 yPa, and in underwater noise is
often averaged over a measurement period or provided as a peak level.

- Continuous sources such as shipping noise and dredging are commonly characterized in terms of a root
mean square SPL (denoted dBms) averaged over the measurement period.

- Impulsive sources such as impact piling are often characterized in terms of the peak level (denoted
dByeak), which is the highest sound pressure over the measurement period.

° Sound exposure level (SEL) — Sound energy over the measurement period expressed as an equivalent sound
level for a 1-second exposure period, expressed in units of dB re 1 uPa’s. The SEL is commonly used for
impulsive sources such as impact pile driving because it allows a comparison of the energy contained in
impulsive signals of different duration and peak levels. The measurement period for impulsive signals, such as
impact piling, is usually defined as the time period containing 90% of the sound energy.

° Source level —The source level is defined as the sound pressure (or energy) level that would be measured at 1
m from an ideal point source radiating the same amount of sound as the actual source being measured. The
intensity of underwater noise sources is compared using the source level (SL) expressed in units of
dBre1pPaat1m.

SPLs and SELs can be presented either as overall levels or as frequency dependent spectral or third-octave band
levels indicating the frequency content of a source. Overall SPLs and SELs present the total average noise and
energy level, respectively, within a given frequency bandwidth — usually the band that contains most of the energy.
Spectral density levels are expressed in units of dB re 1 yPa%Hz and provide a greater frequency resolution than
third-octave band levels, which are expressed in units of dB re 1 pPa.
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Table 13: Description of EPBC listed fauna species assessed as having potential to occur within the KIPT Smith Bay

Proiect Site.

Neophoca cinerea
(Australian Sea-lion) —
Vulnerable

Breeding colonies occur on islands or remote sections of coastline. The breeding
range extends from the Houtman Abrolhos, Western Australia (WA), to The
Pages Island, east of Kangaroo Island, South Australia (SA). Overall, 66
breeding colonies have been recorded to date: 28 in WA and 38 in SA
(Shaughnessy 1999). The Australian Sea-lion exhibits high site fidelity and little
movement of females between colonies has been observed. There is little or no
interchange of females between breeding colonies, even between those
separated by short distances (Campbell et al. 2008).

About 30% of the population occurs at sites in WA and 70% in SA. The
Australian Sea-lion is neither increasing in population numbers nor expanding its
range (DAFF 2007). Due to the species’ long breeding cycle (17.6 months) the
time required to increase population size is longer than for species with shorter
breeding cycles (Orsini & Newsome 2005). An analysis of pup production at the
Seal Bay colony on Kangaroo Island, SA, indicates a rate of decrease of 0.77%
per year (12% decline between 1985-2003) (Shaughnessy et al. 2006). Smaller
populations are highly vulnerable to extinction especially in the context of loss to
fisheries bycatch and the high site fidelity of females (Goldsworthy et al. 2010).

Australian Sea-lions use a wide variety of habitats (Gales et al. 1994) for
breeding sites (called rookeries) and, during the non-breeding season, for haul-
out sites (rest stops, which are also useful for predator avoidance, thermal
regulation and social activity) (Campbell 2005). Australian Sea-lions prefers the
sheltered side of islands and avoids exposed rocky headlands that are preferred
by the New Zealand Fur Seal (Arctocephalus forsteri).

The Australian Sea-lion has records mainly distributed along the southern
coastline of Kl (Atlas of Living Australia, http://www.ala.org.au/). It is unlikely that
this species would breed within the coastal zone of the project area, given that
habitat is unsuitable. However, there is the possibility that this species may pass
through the area. Risk to this species is unknown in terms of knowing what
impact increased shipping traffic might have on individuals if present in the area.
The coastal zone associated with the project area should be micro-sited prior to
construction

Carcharodon carcharias
(Great White Shark) —
Vulnerable

The Great White Shark is the world's largest predatory fish, growing to about 6
meters. It occupies a cosmopolitan range throughout most seas and oceans with
concentrations in temperate coastal seas. It is principally known as a pelagic
dweller of temperate continental shelf waters. It is found from the intertidal zone
to far offshore, and from the surface down to depths over 250 m. One of its most
important habitats is along the southern coast of Australia, and in particular off
Port Lincoln and Kangaroo Island. Recent tagging and tracking studies have
demonstrated that they often undertake long distance coastal movements. Their
diet consists of a variety of bony fish, such as snapper and bluefin tuna, sea
lions, seals and carrion such as dead whales. Their decline has been attributed
to sports-fishing, commercial drumline trophy-hunting and commercial bycatches
(IUCN Red List, http://www.iucnredlist.org/details/3855/0).
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Eubalaena australis The Southern Right Whale is a baleen whale that feeds on krill in Antarctic
(Southern Right Whale) — waters during summer and migrates to southern Australian waters in winter to
Endangered calve in winter/spring. Its name derives from early whalers who considered it to
be the ‘right’ whale to hunt as it lives close inshore, floats when dead and
produces copious amounts of oil. Consequently, it was hunted during the 19%
century to near extinction. Over the last three decades, however, its population
has increased significantly with more and more females being observed at
calving locations such as Victor Harbor and at the head of the Great Australian
Bight (Edgar 1997).

9.2 Marine fauna sounds

Marine animals live in an environment in which vision is not the primary sense because light does not penetrate far
beneath the surface of the ocean. As such, marine mammals have become reliant upon sound, instead of light, as
their primary sense for communication and being aware of their surrounding environment. Marine mammal
communication has a variety of functions such as intra-sexual selection, mother/calf cohesion, group cohesion,
individual recognition and danger avoidance.

Baleen whales produce sounds that are primarily at frequencies below 1kHz and have durations from approximately
0.5 to over 1 second and sometimes much longer (Richardson et al. 1995). Humpback whales and some other
species produce sounds with frequencies above 1kHz. Many baleen whale sounds are uncomplicated tonal moans or
sounds described as knocks, pulses, ratchets, thumps, and trumpet-like. Blue whales for example produce low
frequency moans in the frequency range of 10-15Hz.

Pinnipeds, including hair and eared seals and sea lions, produce underwater vocalisations sounding like barks and
clicks with frequencies ranging from below 1kHz to 4kHz (Richardson et al. 1995). Pinnipeds are especially vocal
during the breeding season.

In summary, baleen whales produce sounds that are dominant at frequencies that overlap with man-made industrial
noise (e.g. drilling). In contrast, the social sounds produced by pinnipeds occur above the low-frequency range where
most man-made sounds have their dominant energy (with the exception of sonar). Finally, it is noted that the source
levels, directionality, maximum detection distances, and functions of most marine animal sounds are unknown or
poorly documented (Richardson et al. 1995). It is therefore generally not possible to evaluate the severity of animal
sound masking by man-made noise.

9.3 Marine fauna hearing sensitivity

The hearing sensitivity of marine animals generally varies with frequency. Audiograms are therefore used to represent
an animal’s sensitivity to sounds of different frequencies. An audiogram of a species relates the absolute threshold of
hearing (in dB re 1uPa) of that species to frequency. An animal is most sensitive to sounds at frequencies where its
absolute threshold of hearing is lowest. As an example, human beings are most sensitive to sounds between 2-4kHz
where the absolute threshold is lowest.

9.3.1 Toothed and baleen whales

Behavioural audiograms have been reported for several species of toothed whales (Richardson et al. 1995, Nedwell
et al. 2004, Yuen et al. 2008, Popov et al. 2005, Finneran et al. 2008, Finneran et al. 2007, Houser et al. 2008, Hemila
et al. 2001, Szymanski et al. 1999). These species include representatives of the oceanic dolphins, river dolphins,
porpoise, and the Narwhal and Belugas, but not the sperm or beaked whales. A number of the reported underwater
audiograms are included in Figure 8.
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by struggling prey. A sound, even an attractive one, can also result in immediate withdrawal by sharks from a source,
if its intensity suddenly increases 20 dB or more above a previous transmission (Myrberg 2001).

9.3.4 Sea turtles

Data on hearing by sea turtles is very limited. Electrophysiological studies on hearing have been conducted on
juvenile green sea turtles, juvenile Kemp’s Ridleys, and on juvenile loggerheads. Ridgway et al. (1969) obtained an
AEP audiogram to aerial and vibrational stimuli that extended from below 100 Hz to 2000 Hz with the lowest threshold
at 400 Hz. Other studies using AEPs found similar low-frequency responses to vibrations delivered to the tympanum
(the external ear on the surface of the head) for the loggerhead sea turtle, and to underwater sound stimuli for the
loggerhead, Kemp’s Ridley, and green sea turtles.

Martin et al. ( 2012 ) measured underwater thresholds in the loggerhead sea turtle (Caretta caretta) by both
behavioural and AEP methods. Behavioural sensitivity showed the lowest thresholds between 100 and 400 Hz, with
thresholds at about 100 dB re 1 pPa. AEP measurements on the same individual were up to 8 dB higher; however,
both techniques showed a similar frequency response and a high frequency loss of sensitivity above 400 Hz of about
37 dB per octave.

Morphological examinations of green and loggerhead sea turtles (Ridgway et al. 1969; Wever 1978; Lenhardt et al.
1985) describe the sea turtle as having a typical reptilian ear with a few underwater maodifications, supporting the
proposal that fish hearing, rather than mammalian hearing, is the better model to use for sea turtles until there are
much more data.

Figure 10: Behavioural and auditory evoked potential thresholds for the Loggerhead sea turtle (Martin et al. 2012)
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9.4 Underwater noise impacts

When assessing the effects of underwater noise on marine fauna, there are several levels of impact to consider. In
increasing order of severity, these impacts include masking of biologically important sounds, behavioural response,
temporary threshold shift (TTS), permanent threshold shift (PTS), and organ damage possibly leading to death.

9.41 Cetaceans and pinnipeds

Most studies for cetaceans and pinnipeds generally record a response (behavioural impact) to a noise source without
recording the sound level of the source. Availability of information on response to noise levels is very scarce.

There is limited information available on noise levels that cause TTS or PTS in marine mammals. Richardson et al.
(1995) extrapolated from information on human threshold levels based on 80dB above threshold causing PTS in
humans (exposure of 8 hours a day over about 10 years). This could be used as a rough guideline for sound
intensities that could cause TTS in toothed and baleen whales.

The United States (US) National Marine Fisheries Service (NMFS/NOAA 2005) considers that underwater SPLs
above 180dB have the potential to injure a marine mammal or marine mammal stock in the wild. The SPL that triggers
TTS in harbour seals and sea lions is thought to be 190dB for impulsive sounds. Disruption of behavioural patterns is
considered to occur for SPLs above 160dB for impulsive noise and 120dB for continuous noise. The NMFS criteria
were set based on behavioural avoidance data for migrating gray whales (Malme et al. 1983;1984).

The background paper to the EPBC Act Policy Statement 2.1 (DEWR 2007) states that the best estimate currently
available for preventing TTS in baleen whales and larger dolphins, such as the killer whale and false killer, is a
received SEL threshold of 186dB for a single pulse of sound. To account for the cumulative effect of multiple
exposures, the EPBC-policy adopts an SEL threshold of 160dB for a single geophysical survey pulse at 1km. The
SEL threshold of 186dB is based on data for the white whale observed (Finneran et al. 2002).

Finneran et al. (2002) reported that peak-to-peak levels of 226dB caused TTS in white whales. Studies of TTS in
dolphins suggested that an SEL of 195dB is a reasonable threshold for the onset of TTS in dolphins and white whales
(Finneran at al. 2005).

Kastak et al. (2005) predicted that an SEL ranging between 183dB to 206dB causes the onset of TTS in pinnipeds,
with the level dependent on absolute hearing sensitivity.

Baleen whales have been shown to respond to drill-ship noise at or above received SPLs of 120dB (Richardson et al.
1990). Based on the literature reviewed in Richardson et al. (1995), it is apparent that most small and medium-sized
toothed whales exposed to prolonged or repeated underwater sounds are unlikely to be displaced unless the overall
received level is at least 140dB.

9.4.2 Marine mammal frequency-weighting

Species of cetaceans and pinnipeds were assigned to functional hearing groups based on their hearing characteristics
by Southall et al. (2007), and adopted by the US National Oceanic and Atmospheric Administration (NOAA) in their
Technical Guidance for Assessing the Effects of Anthropogenic Sound on Marine Mammal Hearing. Each functional
hearing group has been assigned an M-weighting function to account for the fact that marine mammals do not hear
equally well at all frequencies within their functional hearing range. M-weighting functions de-emphasize frequencies
that are near the lower and upper frequency end of the estimated hearing range, where noise levels have to be higher
to result in the same auditory effect (Southall et al. 2007).

We note that the latest (2018) Revision to NOAA’s guidance incorporates a number of updates to the work of by
Southall et al. (2007), including subdivision of Pinnipeds into two groups, and revised M-weighting curves based on
the latest data.

Table 14 presents the estimated auditory bandwidth, species relevant to this assessment and the M-weighting
function applicable for this functional hearing group.
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Figure 12: Weighting functions for pinnipeds.

9.4.3 Fish and sea turtles

The Sound Exposure Guidelines for Fishes and Sea Turtles (Popper et al., 2014) presents the outcome of a Working
Group that was established to determine broadly applicable sound exposure guideline. After consideration of the
diversity of fish and sea turtles, guidelines were developed for broad groups of animals, defined by the way they
detect sound.

Sharks fall within the category of fish with no swim bladder, and are therefore thought to be less sensitive to noise
than species which have a gas-filled cavity. Data on the effects of underwater noise on sea turtles are lacking. Popper
et al. (2014) adopts the levels for fish that do not hear well since it is likely these would be conservative for sea turtles.
Because of their rigid external anatomy, it is possible that sea turtles are highly protected from impulsive sound
effects, for example from pile driving.

Different sound sources were considered in terms of their acoustic characteristics and appropriate metrics defined for
measurement of the received levels. The resultant sound exposure guidelines for different noise sources are
presented in a set of tables. In some cases, numerical guidelines are provided, expressed in appropriate metrics.
When there were insufficient data to support numerical values, the relative likelihood of effects occurring was
evaluated, although the actual likelihood of effects depends on the received level.

9.5 Summary

Information on the hearing sensitivity of marine animals is relatively scarce. The hearing sensitivity of differing groups
can be broadly described as follows:

° Audiograms for baleen whales have not been measured to date. Baleen whale hearing probably ranges
between 20Hz and 20-30kHz. Several of the larger species, such as the blue and fin whales, are thought to
hear at infrasonic frequencies as low as 10Hz.

. True seals (pinnipeds) tend to hear higher frequencies underwater than fur seals and sea lions. Some
pinnipeds hear moderately well in both water and air, whereas others are better adapted for underwater than
in-air hearing. The harbour, ringed, and harp seals have best underwater hearing sensitivity between 1kHz and

30-50kHz.

° Sharks lack a swim bladder, and are therefore not as vulnerable to trauma from extreme sound pressure
changes as fish with a gas-filled space, and are thought to have low hearing sensitivity.

° Data on hearing by sea turtles is limited. However, available data for loggerhead, green and leatherback turtles

indicate a hearing range of 100Hz to 1kHz, with the highest sensitivity lower than 400Hz.

Kangaroo Island P antation Timbers EIS -Baseline Noise and Vibration Assessment
A17557RP2 Revson B
www.resonate-consu tants.com
38 0of 72



10.1 Legislation

The Environment Protection and Biodiversity Conservation Act 1999 (the EPBC Act) is the central piece of
environmental legislation relevant to this assessment. It provides the legal framework to protect and manage
nationally and internationally important biota, ecological communities and heritage places, which are defined in the Act
as ‘matters of National Environmental Significance’ (matters of NES). Under the provisions of the Act, it is an offence
for any person to take an action that is likely to have a significant impact on matters of NES without approval.

There are nine matters of NES protected by the EPBC Act:

World Heritage properties

National Heritage places

Wetlands of international importance (listed under the Ramsar Convention)

Migratory species (listed under international agreements)

Nationally threatened species and ecological communities (listed under the EPBC Act)

The Commonwealth marine areas

The Great Barrier Reef Marine Park

Nuclear actions (including uranium mining)

A water resource, in relation to coal seam gas development and large coal mining development.

In this case, the EPBC Act assessment is triggered by two matters of NES, namely migratory species and nationally
threatened species and ecological communities.

Matters of NES

Under the EPBC Act, the listed species of concern to the study area are identified in Table 12 Note the status of
threatened species as either endangered or vulnerable, and whether the species is also migratory is listed. The EPBC
Act provides for an environmental impact assessment to be undertaken for certain activities which are likely to have
an impact on matters of NES.

10.2 EPBC Act Policy Statement

Regulation of underwater noise impacts is currently limited to policy outlined by the Department of the Environment
and Energy which fall under the EPBC Act, namely the EPBC Act Policy Statement 2.1 — Interaction between offshore
seismic exploration and whales (Department of the Environment and Water Resources, 2008).

The aim of the EPBC Act Policy Statement 2.1 is to:

. Provide practical standards to minimise the risk of acoustic injury to whales in the vicinity of geophysical survey
operations.

. Provide a framework that minimises the risk of biological consequences from acoustic disturbance from
geophysical sources to whales in biologically important habitat areas or during critical behaviours.

3 Provide advice to operators conducting geophysical surveys on their legal responsibilities under the EPBC Act.

This policy updates and replaces the previous Guidelines (produced 2001). It is noted that the policy should be read in
conjunction with the associated Background Paper.

The policy states: This Policy has been written with the goal of minimising the likelihood of injury or hearing
impairment of whales based on current scientific understanding. Calculations are primarily based on received sound
energy levels that are estimated to lead to a temporary threshold shift (TTS?) in baleen whale hearing. This Policy is

' Sound at any level can cause hearing damage by decreasing auditory sensitivity. One of the most common mild traumatic effects is
a threshold shift. After this level of auditory trauma, the threshold becomes higher and hearing sounds becomes more difficult.
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not intended to prevent all behavioural changes, which might occur in response to detectable, but non-traumatic
sound levels. In fact, it is likely that whales in the vicinity of geophysical surveying will avoid the immediate area due to
an aversive response to the sound.

The Policy Background Paper also recognises the uncertainties related to understanding the sound levels to cause
TTS as well as the cumulative effect of multiple exposures in whales. The policy therefore adopts an SEL threshold of
160dB for a single geophysical ‘shot’ at 1km which should not be exceeded for 95% of the time.

The SEL threshold value is used in the policy to determine whale exclusion zones where geophysical surveys must
lower their acoustic power output, or shut down completely, in order to prevent significant exposure to sound levels
that could induce TTS. If SELs from air-gun shots fall below this threshold, they can operate with a reduced 1km
exclusion zone while if they are above this threshold, the surveys are required to operate with the default 2km
exclusion zone.

It is noted that the Policy is intended to minimise the likelihood of injury, rather than behavioural changes in whales,
and while the noise policy may be suitable for temporary construction noise sources of a similar impulsive character to
airgun noise, it is not considered suitable as a criterion for long term and fixed location industrial noise.

Although industrial related noise is a recognised form of pollution, industrial sources of noise in the marine
environment are currently unregulated. Unlike noise propagated in the air, which affects everyday human life and is
closely monitored, assessed and regulated, underwater noise and its effects on the marine environment have to date
been largely ignored.

10.3 DPTI Underwater piling noise guidelines

The Department of Planning, Transport and Infrastructure (DPTI) has prepared Underwater Piling Noise Guidelines
(DPTI, 2012) to provide a framework for its staff and contractors to determine practicable mitigation measure that
minimise impacts to marine mammails in the vicinity of piling activity. Precaution zones are defined for both impulsive
(impact piling) and continuous noise sources based on calculations of sound levels to prevent temporary or
permanent hearing threshold shift to marine mammails.

The DPTI guidelines adopt physiological noise exposure (TTS and PTS) criteria based which are based on the study
presented by Southall et al. (2007), and interim noise exposure criteria adopted by the NOAA (2011). DPTI 2012
criteria are presented in Table 15 below.

Table 15: Phvsioloaical noise exnosure (TTS and PTS) criteria. DPTI 2012.

Low Frequency (LF) Cetaceans s 224 dBpeak SPL 180 dBre 1 yPa
183 dB(My) SEL
PTS 230 dBpeak 230 dBpeak
198 dB(My;) SEL 215 dB(My) SEL
Mid Frequency (MF) Cetaceans s 224 dBpeak SPL 180 dBre 1 yPa
183 dB(Mms) SEL
PTS 230 dBpeak 230 dBpeak
198 dB(Mmr) SEL 215 dB(Mmr) SEL

Threshold shifts may be temporary (TTS) or can be permanent (PTS) with greater intensities of noise. These threshold shifts are
caused by hair cell fatigue, hair cell damage or nerve degeneration.
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