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EPBC Act Protect Matters Search Tool (PMST) areas

The EPBC Act Protected Matters Search Tool (PMST) was used to assess the presence of EPBC
Act threatened species and ecological communities, listed migratory species and listed species
within the existing marine environment. The search area was centred on the projectis proposed cable
alignments in nearshore Tasmania (15-km radius circle), central Bass Strait offshore waters (225 km

long by 20 km wide oblong) and nearshore Victoria (10-km radius circle).

~ Melbourne
)

Port
® Phillip

) Westernport
Geelong 5% R

Bay

Waratah

Bay
[ )

Wilsons
Promontory

BASS || STRAIT

Fleurieu
Group
."
~,
L
‘Cape”
Grim

Heybridge

eastern boundaries of the study area within Bass Strait.
Figure 0.3: Study area f or Bass Strait existing environment

.» JLakes
“CEntrance
- 1

L
)
<
l. \
Ninc

Flinders1s. B
’ ‘. \\

Cape Barren'ls.

&
r

(; Banks
' Strait
Cape
Portland

Notes: Yellow lines denote proposed alignments of Marinus Link (the project). White dashed lines denote the western and



Marine Ecology and Resource Use Impact Assessment
Marinus Link

Consultation

Consultation has been a key part of the project design and development as part of the environmental
impact assessment process. Formal EIS/EES scoping requirements were provided by the
Commonwealth, Tasmanian and Victorian governments. In addition to the formal scoping process,
there have been meetings, communications, and dialogue with the local communities, including key
stakeholders such as commercial fisheries. These consultations are continuing and will be reported
in the EIS/EES.

Assessment approach

The approach to impact assessment has been based on identifying credible impact sources and
impact pathways to sensitive marine biological values, as well as to marine resource use.
Identification of impact pathways during construction, operations, and decommissioning were based
on scientific literature reviews of the long history and experience gained in the installation, operation,
and decommissioning of HYDC power transmission cables within the marine environment.

The assessment of impacts was based mainly on a significance assessment method, which allowed
impact significance ratings to be determined based on the sensitivity of an environmental value or
receptor and the magnitude of the impact on that environmental value or receptor. In addition,
gualitative risk assessments were undertaken to assess the risk of harm from a potential marine
invasive species becoming established in the Commonwealth marine area and for project vessel
collision risks with other vessels or marine megafauna.

The impact assessment criteria used in this reportis significance assessment method and qualitative
risk assessment method are consistent with the significant impact criteria for various MNES included
in the Matters of National Environmental Significance T Significant impact guidelines 1.1 (DoE 2013).

Key findings

The key findings of this report are presented below for project construction, operation, and
decommissioning.

Construction impacts

The principal construction-related potential impacts on marine ecology were found to be associated
with seabed disturbance (e.g., impacts on water quality, seabed habitats and associated benthic
biological communities), and underwater noise effects on marine fauna (acoustic physiological
damage or disturbance impacts, behavioural impacts, and the impacts of acoustic auditory masking
of biologically relevant sounds and communications to noise-sensitive marine fauna).

Shore crossing impacts

The cable crossings of the Tasmanian and Victorian coastlines will be achieved using long trajectory
horizontal direction drilling (HDD) borehole ducts in which the cables will be pulled to the onshore
jointing pits. An environmental performance requirement is proposed to monitor HDD activities for
the shore crossing to avoid impacts to the marine environment. Therefore, no impacts are predicted
on beach morphology, coastal processes, or beach habitats and associated intertidal flora and fauna.
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Seabed disturbance impacts

Seabed disturbance impacts will arise during pre-lay grapnels runs and cable installation and burial
operations. The impacts of pre-lay grapnel runs are not significant and generate similar seabed
disturbances as bottom trawled fishing gear or scallop dredging scars and are not considered further.

The principal seabed disturbance impacts are associated with the post lay burial of cables laid on
the seabed. The method of cable installation burial is based on using a jet trencher fitted with burial
tools. Figure 0.4 shows a schematic diagram of the cable installation and burial by jet trencher.

Low
Cabletobe  Eductor/ velocity  Fluidised Seabed
buried jetting arm jets sediments surface

High
velocity
jets

Erosion Sedimentation Sunken
cable

Trenching direction

Source: Adapted from Njock et al. (2020).
Figure 0.4: Example of cable installation and burial method

The jet trencher will bury the cable by fluidising the sediment around the cable, which sinks by its
own weight to the nominal 1 m burial depth for cable protection against anchor or bottom fishing gear
hook-ups. Deeper burial to 1.5 m is not materially relevant in terms of potential impacts to marine
ecology, as the width of the footprint is more important than the depth.

Seabed disturbance impacts primarily concern soft seabed sediments, which make up the majority
of the project alignment. There are very few areas of hard seabed to be traversed by the cables.
However, there a few small areas where the depth of the soft seabed sediment is less than the
required nominal cable burial depth of 1 m. In these cases, the cable will be buried to the extent
practicable in the sediment and then capped with a rock mattress to provide the required depth of
cover for protection against anchors and bottom-trawled fishing gears.

Environmental performance requirements are proposed to locate subsea cables to avoid and
minimise impacts on benthic habitats and to complete a pre-lay survey prior to subsea cable
installation to minimise seabed disturbance. Measures will be implemented to manage the release
of contaminated sediments during construction activities (e.g., wet jetting operations) in the
palaeochannels and their sand-gutter extensions in the Tasmanian nearshore and offshore waters
where potential seabed contamination exists.
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Figure 0.5: Distance to isopleths around the cable lay ship during cable lay

The report assessed that no mortality of noise-sensitive marine fauna is predicted, which is
principally due to the non-impulsive, continuous broadband noise generated during construction in
contrast to impulsive noise sources such as marine seismic survey airguns or impact hammer pile
driving, which will not be present on this project.

Environmental performance requirements are proposed to implement a marine fauna management
plan and measures to minimise impacts on marine fauna due to noise by avoiding and managing
interactions with sensitive fauna.

All the predicted underwater noise impacts on noise sensitive fauna such as most cetaceans,
pinnipeds (true and eared seals), sea turtles, little penguins, fishes and marine invertebrates were
assessed to have impact significance ratings of between Low and Very low.

Potential permanent hearing damage to high frequency (HF) cetaceans

This report assessed that there is a potential for acoustic damage to high-frequency hearing (HF)
cetaceans in the form of permanent and irreversible hearing loss when using the NMFS (2018) non-
impulsive noise cumulative sound exposure level (SELcum) threshold of 173 dB re 1 pPa?-s for onset
of a permanent threshold shift (PTS) in HF cetacean hearing. NMFS recommends a maximum
accumulation period of 24 hours for a stationary receptor (e.g., an HF cetacean) that maintains a
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constant distance from a stationary noise source, which is a most unlikely scenario. In the case of
the cable lay ship during cable lay operations, the noise source is classified as a moving source. For
example, at the cable lay shipis speed of 1.5 knots (46.3 m/minute), the ship will have moved on by
2.78 km after one hour. Consequently, noise exposure will change location over time with the
greatest rate of noise accumulation at closest point of approach. NMFS (2018) acknowledges that
there may be specific exposure situations where this accumulation period requires adjustment (e.g.,
if activity lasts less than 24 hours). This is the case for the present project in that the cable lay ship
is a moving noise source, so a shorter cumulative period is more appropriate.

MDA (2023; Attachment G: Underwater Noise Modelling) selected a shorter cumulation period of
one hour to assess cumulative sound exposure level impacts on permanent hearing loss of HF
cetaceans but which still resulted in an impact significance rating of Moderate. This is a weakness
of the above NMFS (2018) acoustic threshold criterion, which requires a receptor (e.g., an HF
cetacean) to remain stationary or at a constant distance from the noise source, which is an unlikely
scenario. In reality an HF cetacean approaching the cable lay ship will pass through and
simultaneously detect the underwater noise gradient surrounding the cable lay ship and, under these
conditions, a HF cetacean is unlikely to approach close to the ship.

Overall, while an impact assessment significance rating of Moderate has been assessed for hearing
damage (as measured by permanent threshold shift (PTS) onset) to HF cetaceans, this is most
unlikely to occur under the one-hour cumulative exposure period, as an HF cetacean is unlikely to
remain stationary or swim at a constant distance from the cable lay ship as it transits Bass Strait.
Furthermore, free-ranging and highly mobile HF cetaceans will detect the underwater noise gradient
surrounding project marine concentration vessels and, as such, are not expected to closely approach
the construction vessels. In the case of a HF cetacean moving away or 'fleeing' from the cable lay
ship noise source, rather than remaining stationary or at a constant distance from the cable lay ship,
the PTS onset distance is less than 1 metre (Nedwell et al., 2012; Sweeny, 2018; Subacoustech,
2021a,b), which is assessed to have a residual impact significance rating of Low rather than
Moderate.

Artificial lighting impacts

Artificial lighting from project vessels has the potential to affect nighttime light-sensitive marine and
terrestrial migratory birds and in-water fauna.

Measures will be implemented to minimise artificial lighting on vessels in alignment with Australiais
National Light Pollution Guidelines for Wildlife, Australian and New Zealand Standard AS/NZS
4282:2019 Control the obtrusive effects of outdoor lighting. Measures will recognise the impact of
artificial light on living organisms, and EPBC Act Policy Statement 3.21 T Industry Guidelines for
avoiding, assessing and mitigating impacts on EPBC Act (Cwilth) listed migratory shorebird species
(DoEE, 2017d).

This report assessed that the predicted night-time lighting impacts on marine birds (e.g., nocturnal
marine birds or migrating terrestrial birds) and marine fauna all had impact significance ratings of
Low.

Impacts of introducing or translocating of invasive marine species

This report has assessed the likelihood of introducing or translocating existing or new invasive
marine species (IMS) presents a low risk, given strict adherence to environmental protection
requirements and specific mitigation measures that will be put in place to reduce the potential for
introduction or spreading of IMS. An environmental performance requirement is proposed to develop
and implement a plan to avoid the introduction of invasive marine species that aligns with
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requirements from Australian and International ballast management and biosecurity requirements
and guidelines. This will include a ballast water management plan.

Impacts of marine fauna collision with construction vessels

During movement of construction vessels there is a risk of colliding with marine fauna, resulting in
injury or death. This risk was considered to be low. This is because most of the construction vessels
move at slow speeds (i.e., less than 2 knots) and construction will not be in high-risk areas such as
calving and foraging areas. Further, during typical cable laying there will typically be three vessels
present, which is a very small number compared to the existing 50 vessels/day that regularly transit
the project area and Bass Strait. Implementation of the fauna management plan and cetacean
interaction plan will reduce the risks of collision by conducting visual inspections ahead of vessel
movements and maintenance of caution zones.

Marine resource use impacts

Residual impacts on marine resource uses have been assessed to have impact significance ratings
of between Low and Very low. In terms of impacts to navigation and marine traffic, temporary
exclusions zones will be required around the cable lay vessel during cable lay operations and around
the offshore support vessel during cable installation and burial operations. In general, shipsb
navigators and the skippers of smaller vessels will adjust their planned routes to deviate around the
projectis construction vessels that will have restricted movement. The location, timing and duration
of the temporary exclusion zones will be presented as (Notices to Marinersi, which alerts other
maritime users of the restricted manoeuvrability of project vessels undertaking marine construction
or decommissioning activities. At the completion of construction, MLPL will inform the Australian
Hydrographic Office (AHO) and DEECA of the locations and coordinates of the project cables. This
will enable the AHO to publish Notices to Mariners to inform maritime users of the presence of
seabed power cables and mark them on navigation charts. It is anticipated that the project will not
require exclusion zones over the projectis subsea cables during operations as they will have been
buried to a nominal depth of 1 m or more for protection against anchor and trawling gear hook-ups.

During power transmission, the projectis HYDC cable magnetic fields have the potential to cause
interference with shipboard magnetic compasses. Ships and vessels not equipped with GPS may
rely on magnetic compass readings for navigation and localised disturbances in the geomagnetic
field can disrupt the accuracy of the compass reading. In general, the deeper the water the lesser
the compass deviation effect, and conversely, the shallower the water the greater the compass
deviation effect. Therefore, transient magnetic compass deviations are only expected when a vessel
with a magnetic compass passes directly over the HVDC cables in nearshore shallow waters. It is
expected that any transient magnetic compass deviations on vessels transiting near the shoreline
are very unlikely to impact navigation or safety as visual navigation will assist longshore transits.

Commercial fishery resources (e.g., targeted fish, squid, abalone and shellfishes) are not predicted
to be impacted, since the projectis impacts on marine fauna, which includes targeted fish and
shellfish species, were assessed to have residual impact significance ratings of between Low and
Very low. As noted above, commercial fishers can forward plan to avoid the temporary exclusion
zones around the cable lay ship during cable laying operations and/or the offshore supply vessel
used in cable installation and burial.

Summary of construction impacts

Table 0-1 provides a summary of the residual impact significance ratings associated with
construction, along with the sensitivity of value and magnitude of impact used to derive the rating.
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Impact assessment descriptor Sensitivity of Magnitude Residual
value / of impact / impact risk
Likelihood Consequence significance
HF cetacean disturbance and TTS onset impacts Low Moderate Low
HF cetacean behavioural disturbance impacts Low Low Low
HF cetacean communication masking impacts Low Low Low
Phocid disturbance and TTS onset impacts Low Moderate Low
Phocid behavioural disturbance impacts Low Moderate Low
Auditory masking impacts to phocids Low Low Low
Otariid acoustic disturbance and TTS onset impacts Low Moderate Low
Otariid acoustic behavioural impacts Low Low Low
Otariid acoustic masking impacts Low Low Low
Sea turtle acoustic behaviour impacts Low Low Low
Sea turtle acoustic auditory masking impacts Low Low Low
Little Penguins acoustic behaviour impacts Low Low Low
Little Penguins acoustic masking impacts Low Low Low
Fish acoustic disturbance and TTS onset impacts Low Moderate Low
Group 3 pelagic fish behaviour impacts Moderate Low Low
Group 3 benthic fish behaviour impacts Moderate Negligible Low
Nearshore fish acoustic auditory masking impacts Low Moderate Low
Cephalopods acoustic behaviour impacts Very low Negligible _
Nighttime artificial lighting impacts to fauna:
Nighttime light-sensitive albatrosses High Negligible Low
Nighttime light-sensitive petrels Low Negligible
Nighttime light-sensitive shorebirds High Negligible Low
Nighttime light-sensitive marine birds High Negligible Low
Near-surface pelagic fish behaviour Moderate Negligible Low
Near-surface zooplankton and micronekton migration High Negligible Low
Construction impacts on marine resource uses:
Navigation and marine traffic exclusion zone impacts Low Negligible
Temporary exclusion zones and fisheries impacts Low Negligible -
Commercial fishery resource direct impacts High Negligible Low
Commercial fisher fish diet indirect impacts High Negligible Low
Recreational fishing temporary exclusion zones Moderate Negligible Low
Recreational fishing boat transit impacts Moderate Negligible Low
Nearshore recreational fishing targeted fish (Tas) High Negligible Low
Nearshore recreational fishing targeted fish (Vic) High Negligible Low
Risks of introducing or spreading Invasive Marine Species (IMS):
IMS in ballast water discharges Unlikely Negligible
IMS colonisation of project nearshore hard seabed Possible Minor
IMS colonisation of project offshore hard seabed Unlikely Negligible
Asian date mussel spread in nearshore Tasmania Unlikely Negligible
NZ screw shell spread in nearshore Tasmania Unlikely Moderate Low
European shore crab spread in nearshore Victoria Possible Minor Low
Risks of project vessel strikes to megafauna:
Cable lay ship or OSV strike risks to large cetaceans Rare Negligible

Fast-moving vessel strike risks to large cetaceans Unlikely Minor Low
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Impact assessment descriptor Sensitivity of Magnitude Residual
value / of impact / impact risk

Likelihood Consequence significance
Cable lay ship or OSV strike risks to sea turtles Rare Negligible

Fast-moving transit vessel strike risks to sea turtles Unlikely Minor Low
Cetacean hearing groups: LF = Low frequency; MF = Mid-frequency; HF = High frequency.

Operation impacts

The principal impact sources during operations relate to the energized subsea HVDC cables which
generate direct current (DC) static magnetic fields around the cables due to current flow and thermal
fields due to cable heating.

There are no direct electric fields generated outside of the cables as the cablesi insulation and
metallic armouring prevents this from occurring. This is due to the HVDC cablesi metallic armouring
being grounded to earth at the onshore converter stations in Tasmania and Victoria.

The key impact management approach is to adopt a modern HVDC cable design that minimises the
electromagnetic fields and heat emitted from the subsea and land cable. The project design will
include installation and burial of subsea cables in a manner that reduces the electromagnetic fields
emitted from the subsea cables at the seabed and overlying the water column. Bundling of the HVDC
cables in each subsea circuit will cancel out or greatly reduce electromagnetic fields. The cable
operations impacts were assessed with this context.

Operational impact findings are summarised below for magnetic fields, induced electric fields and
thermal fields.

Magnetic field impacts

Magnetic field impacts were assessed for the worst-case scenario, which assumes that one of the
monopoles (i.e., bundled HVYDC cables) of the project is operating at full power (750 MW). Magnetic
field impacts relate to potential effects on magnetosensitive marina fauna and magnetic interference
of shipboard magnetic compasses.

The two monopoles across the bulk of Offshore Bass Strait are separated by a distance of 2 km.
The magnetic field generated at one monopole during operations reaches background levels (at the
microTesla range) within about 20 m. Therefore, the individual mangenic fields generated by the two
separate symmetric monopole HVDC cable bundles do not interact. The two symmetric monopoles
are also operated independently of one another (i.e., it is not a bipolar system). Thus, the worst-case
scenario for assessing magnetic field impacts on magnetosensitive fauna (and magnetic
compasses) can be undertaken using only one monopole. The assessment of residual magnetic
field impacts of one monopole will also be applicable to the other monopole during operations.

Figure 0.6 shows an example of the combined geomagnetic fields and predicted cableis magnetic
at a modelling location south of Waratah Bay.

In Figure 0.6, the background geomagnetic total magnetic flux density strength is 60.87
microTesla (UT), whereas the magnetic increment due to the energised bundled HVDC cables adds
a further 35 pT, giving a resultant field of 95.94 pT for a 750 MW power transmission (worst-case
scenario).
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The findings of the magnetic field impact assessment indicated that predicted impacts to
magnetosensitive marine fauna (cetaceans, pinnipeds, sea turtles, migratory bony fish and marine
invertebrates) were all assessed as having an impact significance rating of Low.

The above assessed magnetic field impacts on marine fauna concur with the findings of a review of
the Basslink Project operations (Sherwood et al. 2016).

Table 0-2 provides a summary of the magnetic field impact significance ratings of marine fauna,
along with the sensitivity of value and magnitude of impact used to derive the rating.

Table 0-2 Summary of project magnetic field impacts on marine fauna

Scientific name Common name/aspect Sensitivity Magnitude  Significance
IMPACTS ON MARINE FAUNA

Magnetosensitive cetaceans:

*Humpback whale ‘ Megaptera novaeangliae | Low | Negligible

Sea turtles:

Migratory sea turtles | As a group | High | Negligible Low
Otariid (eared) seals:

Arctocephalus pusillus* Australian fur seal Very low Negligible
Arctocephalus forsteri Long-nosed fur seal Very low Negligible
Arctocephalus tropicalis Sub-Antarctic fur seal Very low Negligible

Neophoca cinerea Australian sea lion Very low Negligible

Phocid (earless) seals:

Mirounga leonina Southern elephant seal Moderate Negligible Low
Hydrurga leptonyx Leopard seal Very low Negligible
Magnetosensitive bony fishes (Osteichthyes):

Short-finned eel Anguilla australis Moderate Negligible Low
Long-finned eel Anguilla reinhardtii Moderate Negligible Low
Magnetosensitive cartilaginous fishes (Chondrichthyes i Elasmobranchii)

#“Elasmobranch fishes As a group Moderate | Negligible | Low
Marine invertebrates:

Decapod crustaceans As a group Low Negligible

All other marine invertebrates | As a group Very low Negligible

Impacts on marine resource use

Magnetic compass deviation | T | Moderate Negligible ‘ Low

Notes: * Humpback whale is used as a surrogate for all whales. # Elasmobranchs sense the magnetic field indirectly via
induction using their electrosensory system.

Induced electric field impacts

The metal armouring of the Projectis HVDC cables is grounded to earth to prevent any direct electric
fields being generated outside of the cables during operation (i.e., power transmission). However,
seawater flow through the HVDC cableis generated DC static magnetic field will induce a
corresponding DC static electric field. The intensity of the induced electric field will depend on the
intensity of the HVDC cableis external magnetic field, which itself is directly proportional to the
current in the cable and inversely proportional to the radial distance. Therefore, the induced electric
field will reduce with distance from the buried HVDC cable.
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The principal electrosensitive marine fauna include benthic cartilaginous fishes (Chondrichthyes)
represented by elasmobranchs (e.g., sharks, skates, rays and chimaeras), which are all represented
and known to occur in Bass Strait.
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Source: Jacobs (2023; EIS/EES Technical appendix A: Electromagnetic fields).
Figure 0.6: Predicted resultant magnetic fields at the seabed for offshore Bass Strait

The predicted impacts of the projectis induced electric fields on benthic elasmobranchs are assessed
to have a residual impact significance rating of Very low. This is based on a sensitivity of Low as
there are no benthic elasmobranchs listed as threatened in the PMST search reports (refer to
Attachments A, B and C, respectively), for offshore Bass Strait, nearshore Victoria and nearshore
Tasmania and a magnitude of impact of Negligible given that the induced electric fields are localised
at the seabed (above background only within a few metres of) and of insufficient strength to cause
displacement of elasmobranchs from the general area of the HVDC cables.

Thermal field impacts

During power transmission in the projectis HVDC power cables, heat will generate inside the
conductor due to the Joule heating effect (i.e., passage of current through a conductor produces
heat). Some heat is lost externally of the conductor, leading to an increase in temperature at the
cable surface and a subsequent warming of the immediate surrounding seawater (if the cable is
exposed) or seabed sediments (if the cable is buried).

Jacobs (2023; EIS/EES Technical appendix A) calculated that the temperature rise predicted at the
seabed surface due to the subsea HVDC cables is indistinguishable from the ambient temperature,
which is mainly due to constant bottom currents carrying away dissipated heat at the seabed/water
interface. Therefore, benthic flora and fauna at the seabed surface are not predicted to be impacted
by cable heat generations and dissipation.
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Inspection and maintenance impacts

Routine subsea cable inspection and maintenance will occur during operations. This will involve
eight events over the 40-year operational life. Inspection and maintenance will involve the use of an
ROV and offshore support vessel (OSV). As there will be less vessel movements during this time
compared to construction, and the vessels will produce a lower sound level than that assessed for
construction, the risks and impacts associated with marine fauna collision and underwater noise are
predicted to be no greater than the range (very low to moderate), assessed for construction.

Summary of operations impacts

Table 0-3 provides a summary of the residual impact significance ratings of impacts associated with
operations, along with the sensitivity of value and magnitude of impact used to derive the rating.

Table 0-3 Summary of operations impacts on marine ecology and resource use

Impact assessment descriptor Sensitivity of Magnitude Residual
value or of impact impact
receptor significance

Magnetic field impacts:

Impacts on cetaceans High Negligible

Impacts on sea turtles High Negligible

Impacts on pinnipeds T eared seals Very Low Negligible

Impacts on pinnipeds T true seals Moderate Negligible

Impacts on bony fishes Moderate Negligible

Impacts on cartilaginous fishes High Negligible

Impacts on marine invertebrates Low Negligible

Impacts on marine resource use Moderate Low Low

Electric field impacts:

Impacts on benthic elasmobranchs | Low | Negligible

Thermal field impacts:

Impacts on benthic and epi-benthic fauna | Low | Negligible

Impacts on marine resource use

Magnetic compass deviation | Moderate |  Negligible | Low

Decommissioning impacts

The operational lifespan of the project is a minimum 40 years. At this time the project will be either
decommissioned or upgraded to extend its operational lifespan.

Requirements at the time will determine the scope of decommissioning activities and impacts. The
key objective of decommissioning is to leave a safe, stable and non-polluting environment, and
minimise impacts during the removal of infrastructure.

Decommissioning will be planned and carried out in accordance with regulatory and landholder at
the time. A decommissioning plan in accordance with approvals conditions will be prepared prior to
planned end of service and decommissioning of the project. The decommissioning plan will outline
how activities will be undertaken and potential impacts managed.

Decommissioning of project infrastructure will implement the waste management hierarchy
principles of avoid, minimise, reuse, recycle and appropriately dispose. Waste management will be
in accordance with applicable legislation at the time.
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At third-party cable crossings, the magnetic fields generated by the projectis subsea HVDC cables
during power transmission have the potential to interact with the magnetic fields generated around
existing operating subsea telecommunication cables (i.e., Telstrais Basslink 1 cable and Alcatelis
Indigo Central cable).

In general, short length optic fibre cables without repeaters have no associated magnetic field (GNL,
2011). However, long length optic fibre cables with repeaters (which require cable powering)
generate weak magnetic fields between 30 to 38 uT at the cable surface (ROD, 2022), which are
less than the background geomagnetic field (60.5 uT in Bass Strait). The maximum magnetic field
intensity is at the exterior cable surface and decreases inversely with distance from the cable.

At the project cable crossings over third party subsea telecommunication cables, the HVDC cable
magnetic fields will mask those of the underlying telecommunication cables, which will be separated
from the projectis HVDC cable by concrete mattresses by up to one metre. Therefore, it is expected
that there will be little interaction between the cablesi magnetic fields and no cumulative impacts are
predicted on marine magnetosensitive fauna.

The export power cables from any future offshore wind projects operating either to the east or west
of the project alignment within declared area Part 3 offshore wind block are not expected to cross
the project alignment as the cables from those other projects could run parallel to Marinus Link to
the shore crossing. No electromagnetic field interactions between the projectis HVDC cables and
the inter-array field cables within the offshore wind farms are predicted, given that there will likely be
a required separation distance of at least 1 km between the current project and any future wind farm
project (as per the separation buffer between Star of the South and Basslink).

Overall, cumulative impacts have been assessed to have residual impact significance ratings ranging
from Low to Very low.

Conclusions

This report has examined the aspects of the project that may cause impacts on the marine
environment and marine resource uses.

The assessments undertaken in this report show that marine ecology impacts of the project during
construction, operation and decommissioning are mainly restricted to within proximity of the subsea
cable alignments and are manageable. No significant negative impacts (i.e., residual impact
significance ratings of High or greater) on marine ecology or marine resource use are predicted
during construction, operation or decommissioning of the project.

A high level of confidence can be placed on the findings of the present report based on experience
gained at other HVDC interconnector projects and operations, including:

! Basslink HVYDC interconnector:

0 Sherwood et al. (2016) undertook a review of cable installation and operational effects of the
Basslink interconnector and overseas interconnector studies and concluded that the marine
biological effects of cable installation are transient and relatively minor where the cable is
buried on soft sediment seabed.

0 The independent Bass Strait Environment Review Committee (BSERC), chaired by
Professor John Sherwood of Deakin University, was established to oversee the monitoring
of the environmental effects during the installation and operation of the Basslink operation
and confirmed that the magnetic fields and induced electrical fields generated by the Basslink
HVDC cable were within the range of predicted values and that the ecological impacts were
minimal (DAFF, 2009).
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f Swepol Link (Sweden to Poland interconnector):

o0 A monitoring study by Andrulewicz et al. (2003) one year after cable installation showed that
there were no visible changes on the surface of the seabed overlying the HVDC cable buried
in soft sediment seabed and confirmed that the measurements of the cableis magnetic fields
were as predicted and concluded that the cableis magnetic field did not present an obstacle

to migrating fishes.

In conclusion, this report has assessed that, with adherence to EPRs and management measures,
project construction, operations and decommissioning are not predicted to significantly impact upon
on any threatened species of flora and fauna listed under the Commonwealth EPBC Actis listed
threatened species, threatened ecological communities, listed migratory species and listed marine

species, or threatened species listed under both the Tasmanian TSP Act and Victorian FFG Act.

Abbreviations and acronym s

Table 0-4 lists the units, abbreviations and acronyms used in this report.

Table 0-4: Units, abbreviations and acronyms used in this report

Units and abbreviations:

Units

K Kelvin

kv kilovolt (one thousand volts)

kw kilowatt (one thousand 1,000 watts)

mg milligram (one thousandth of a gram)
mg/L Milligrams per litre

mG milligauss (one thousandth of a gauss)
m/h metre(s) per hour

m/s metre(s) per second

MW Megawatt

£g micrograms

mg/L milligrams per litre

em Micron or micrometre

ePa microPascal

eT microTesla

t metric ton or tonne

T Tesla

\% Volt

V/m Volts per metre

W Watt

W/m? Watts per unit area

Acronyms:

AFMA Australian Fisheries Management Authority.
AFZ Australian Fishing Zone.

AHO Australian Hydrographic Office, Canberra.
AMSA Australian Maritime Safety Authority.
ANZECC Australian and New Zealand Environment and Conservation Council
ANZG Australian and New Zealand Guidelines
BPL Basslink Pty Ltd.
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Units and abbreviations:

CAMBA China-Australia Migratory Bird Agreement.

DAWE Department of Agriculture, Water and Environment (Cwilth)
DCCEEW Department of Climate Change, Energy, the Environment and Water (Cwith)
DEECA Department of Energy, Environment and Climate Action (Vic)
DEH Department of Environment and Heritage (Cwlith)

DELWP Department of Environment, Land, Water and Planning (VIC)*
DNRE Department of Natural Resources and Environment (Vic)

DNV GL Det Norske Veritas AS and Germanischer Lloyd SE

DPAC Department of Premier and Cabinet (Tasmania)

DPIPWE Department of Primary Industries, Parks, Water and Environment (Tas)
EES Environmental Effects Statement (Vic)

EGC EnviroGulf Consulting

EIS Environmental Impact Statement (Cwith and Tas)

EMP Environmental Management Plan

EMPCA Environment Management and Pollution Control Act 1994 (Tas)
EMPCS Environmental Management and Pollution Control System (Tas)
EMS Environmental Management System

EPA Environment Protection Authority, Melbourne (Vic) or Hobart (Tas)
ERS Environment Reference Standard (Vic)

GIs Geographic Information System

HDD horizontal directional drilling

HDPE high-density polyethylene

HVAC High Voltage Alternating Current

HVDC High Voltage Direct Current

ICPC International Cable Protection Committee

IMO International Maritime Organization

IMO International Maritime Organisation

JAMBA Japan-Australia Migratory Bird Agreement

MARPOL International Convention for the Prevention of Pollution from Ships
ML1 Western monopole link of the project (Stage one)

ML2 Eastern monopole link of the project (Stage two)

MLPL Marinus Link Proprietary Limited

NEM National Electricity Market

NHMRC National Health and Medical Research Council

NWTD North West Transmission Developments (Tas)

RPDC Resource Planning and Development Commission (Tas)

SEPP State Environmental Protection Policy (Vic)

SPWQM State Policy on Water Quality Management 1997 (Tas)

TAC Total Allowable Catch (fisheries)

TACC Total Allowable Commercial Catch (fisheries)

VSC Voltage Source Converter

WHO World Health Organization

XLPE Cross-linked polyethylene

* Note: DELWP was renamed DEECA on 1 January 2023. However, references to previous publications by

DELWP have been retained.
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1 Introduction

The proposed Marinus Link (the project) comprises a high voltage direct current (HVDC) electricity
interconnector between Tasmania and Victoria, to allow for the continued trading and distribution of
electricity within the National Energy Market (NEM).

The project was referred to the Australian Minister for the Environment on 5 October 2021. On 4
November 2021, a delegate of the Minister for the Environment determined that the proposed action
is a controlled action as it has the potential to have a significant impact on the environment and
requires assessment and approval under the Environment Protection and Biodiversity Conservation
Act 1999 (Cwith) (EPBC Act) before it can proceed. The delegate determined that the appropriate
level of assessment under the EPBC Act is an environmental impact statement (EIS).

On 12 December 2021, the former Victorian Minister for Planning under the Environment Effects Act
1978 (Vic) (EE Act) determined that the project requires an environment effects statement (EES)
under the EE Act, to describe the projectis effects on the environment to inform statutory decision
making.

In July 2022, a delegate of the Director of the Environment Protection Authority Tasmania
determined that the project be subject to an environmental impact assessment by the Board of the
Environment Protection Authority (the Board) under the Environmental Management and Pollution
Control Act 1994 (Tas) (EMPCA).

As the project is proposed to be located within three jurisdictions, the Victorian Department of
Transport and Planning (DTP), Tasmanian Environment Protection Authority (Tasmanian EPA) and
Australian Department of Climate Change, Energy, Environment and Water (DCCEEW) have agreed
to coordinate the administration and documentation of the three assessment processes. One
EIS/EES is being prepared to address the requirements of DTP and DCCEEW. Two EISs are being
prepared to address the Tasmanian EPA requirements for the Heybridge converter station and shore
crossing.

This report has been prepared by EnviroGulf Consulting ((EGCH) to address all jurisdictions as part
of the EIS/EES being prepared for the project.

1.1 Purpose of this report

The purpose of this technical study is to describe the existing marine ecology and resource use of
Bass Strait and to assess project impacts and environmental performance requirements. This report
provides information and data in support of the EIS/EES.

This report assesses the projectis impacts during construction, operation and decommissioning, and
forms Technical Appendix H of the projectis Environmental Impact Statement (EIS)/Environment
Effects Statement (EES).
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1.2 Project overview

The project is a proposed 1500 megawatt (MW) HVDC electricity interconnector between Heybridge
in northwest Tasmania and the Latrobe Valley in Victoria (Figure 1.1). The project is proposed to
provide a second link between the Tasmanian renewable energy resources and the Victorian
electricity grids enabling efficient energy trade, transmission and distribution from a diverse range of
generation sources to where it is most needed, and will increase energy capacity and security across
the NEM.

Marinus Link Pty Ltd (MLPL) is the proponent for the project and is a wholly owned subsidiary of
Tasmanian Networks Pty Ltd (TasNetworks). TasNetworks is owned by the State of Tasmania and
owns, operates and maintains the electricity transmission and distribution network in Tasmania.

Tasmania has significant renewable energy resource potential, particularly hydroelectric power and
wind energy. The potential size of the resource exceeds both the Tasmanian demand and the
capacity of the existing Basslink interconnector between Tasmania and Victoria. The growth in
renewable energy generation in mainland states and territories participating in the NEM, coupled
with the retiring of baseload coal-fired generators, is reducing the availability of dispatchable
generation that is available on demand.

Tasmaniais existing and potential renewable resources are a valuable source of dispatchable
generation that could benefit electricity supply in the NEM. The project will allow for the continued
trading, transmission, and distribution of electricity within the NEM. It will also manage the risk to
Tasmania of a single interconnector across Bass Strait and complement existing and future
interconnectors on mainland Australia. The project is expected to facilitate the reduction in
greenhouse gas emissions at a state and national level.

Interconnectors are a key feature of the future energy landscape. They allow power to flow between
different regions to enable the efficient transfer of electricity from renewable energy zones to where
the electricity is needed. Interconnectors can increase the resilience of the NEM and make energy
more secure, affordable, and sustainable for customers. Interconnectors are common around the
world including in Australia. They play a critical role in supporting Australiais transition to a clean
energy future.

The major components of the proposed interconnector are shown schematically in Figure 1.2 and a
more detailed description of the interconnector is described in Section 4 (Project description). Both
the Tasmanian and Victorian jurisdictions extend 3 nautical miles out to sea from the high-water
mark.

Figure 1.3 shows the proposed parallel alignments of the western monopole (Marinus Link 1 or ML1)
and the eastern monopole (Marinus Link 2 or ML2), which will be laid about 2-km apart.

Figure 1.4 shows the project alignment within nearshore Tasmania at Heybridge and Figure 1.5
shows the projectis alignment within nearshore Victoria (Waratah Bay)


















Marine Ecology and Resource Use Impact Assessment
Marinus Link

1.3 Assessment context

Assessments of impacts to marine ecological values and marine resource use are a key
consideration at all levels of government in Australia. The purpose of such assessments is to
understand the ecological and marine resource values present in a project area and means to avoid
and minimise impacts to the natural environment and marine resource use. In particular, close
attention has been paid to those values that are considered significant at a local, state or national
level.

The key marine ecological values that are considered in this context include:
f  Native marine flora and fauna and associated habitats representing ecological communities
which are indigenous to the region:
0 marine pelagic habitats and associated flora and fauna
0 benthic and demersal habitats and associated flora and fauna.
f  Threatened species that are recognised under state and/or national legislation.
f  Threatened ecological communities that are recognised under state and/or national legislation.
f Introduction of marine invasive species.

The key marine resource use values that are considered in this context include:

Navigation and shipping traffic.

Commercial fisheries of state and Commonwealth waters.
Recreational fishing.

Other recreational activities.

= —a —a _a
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Table 2-1: Compliance with Commonwealth

2.2 Relevant legislative and policy context

EIS guidelines (marine)

EIS guideline Report section

3 Legislation, policies, regulations, and guidelines

4 Description of the action

4 Project description

4.2 Description of the existing environment

6 Existing conditions

4.3 Description of the protected matters

6.3 Marine biological environment

4.3.1 Listed migratory species and threatened
species and ecological communities

6.3 Marine biological environment

4.3.2 Commonwealth Marine Area

6.3 Marine biological environment;
6.4 Existing marine resource use

5 Relevant Impacts

7 Impact assessment

5.1 General Impacts

7 Impact assessment

5.2 Physical seabed disturbance impacts

7.2.2 Seabed disturbance impacts

5.3 Underwater disturbance (noise, heat,
vibrations, and electromagnetic fields) impacts

7.2.3 Underwater noise impacts

5.4 Vessel disturbance impacts

7.2 Construction impacts

5.7 Impacts on users of the marine environment

7.2.7 Construction impacts on marine resource use

5.9 Introduced invasive species impacts

7.2.5 Impacts of introducing or translocating invasive
marine species

5.10 Consequential and facilitated impacts

7 Impact assessment

5.11 Cumulative impacts

7.5 Cumulative impacts

6 Proposed Avoidance and Mitigation Measures

7.6 Environmental performance requirements

2.3 Tasmanian EIS guidelines

The EPA Tasmania have published two sets of guidelines in September 2022 for the preparation of
an EIS for the project converter station (EPA Tasmania 2022a) and the shore crossing (EPA
Tasmania, 2022b). The EPA Tasmania (2022b) EIS guidelines document only relates to the
Heybridge shore crossing, which was referred to the Board of EPA Tasmania by MLPL on 8 July
2022 under section 27(2) of the Environmental Management and Pollution Control Act 1994 (Tas)
((EMPC Acti). A separate set of guidelines have been prepared for each of these project
components.

The project was determined on 4 November 2021 to be a controlled action under the EPBC Act
(EPBC Reference 2021/9053) and will require assessment and approval under the EPBC Act, as
well as under Tasmanian State and local government requirements. As the declared controlled
action is larger than the scope of the EPA Boardis assessment under the EMPC Act, the proposal is
not able to be assessed in accordance with the bilateral agreement between the Commonwealth
and Tasmanian Governments under section 45 of the EPBC Act, relating to environmental impact
assessment. Notwithstanding, information provided for the purpose of addressing these EIS
guidelines must be clearly identified in the document provided for the purpose of the case for
assessment under the EMPC Act.

EnviroGulf Consulting 11



Marine Ecology and Resource Use Impact Assessment
Marinus Link

EPA Tasmania states that the EIS should evaluate all potential effects of the proposal and focus on
the main objectives identified below:

f Provide information for individuals and groups to gain an understanding of the proposal, the need
for the proposal, the alternatives, the environment that it could affect, the positive and negative
environmental impacts that may occur and the measures that will be taken to maximise positive
outcomes, and minimise any adverse environmental impacts, including specific management
measures.

f  Provide a basis for public consultation and informed comment on the proposal.

f  Provide a framework against which decision makers, particularly the EPA Tasmania Board, and
sometimes the relevant Planning Authority, can consider the proposal and determine the
conditions under which any approval might be given.

f  Provide a demonstration that the proposal is consistent with the objectives of the relevant laws
and policies, including the Tasmanian Resource Management and Planning System (RMPS) and
the Environmental Management and Pollution Control System (EMPCS).

2.3.1 Key issues

EPA Tasmania (2022b) identified three key issues to be addressed by the EIS for the shore crossing:

f  Key issue 1: Potential impacts on terrestrial natural values.
Key issue 2: Potentially contaminated material and acid sulfate soils.
f  Key issue 3: Potential impacts on marine natural values.

It is only key issues 2 and 3 that relate to the marine environment and are therefore considered in
this report. The report has defined more detailed issues that relate to key issue 3.

The EPA Tasmaniais EIS guidelines relating principally to the marine environment are presented in
Table 2.2 along with sections of the present report that that address and comply with the guidelines.

Table 2-2: Compliance with Tasmanian EIS guidelines 1 shore crossing (relevantto marine values)

Scoping requirement ‘ Report section

2.1 General project details

4 Project description

2.2 Construction

4.2 Construction

9. The Existing Environment

6 Existing conditions

9.2 Environmental aspects - overview

6 Existing conditions

10 Existing conditions

6 Existing conditions

10 Performance requirements

7.6 Environmental performance requirements

10 Potential impacts

7 Impact assessment

10 Avoidance and mitigation measures

7.6 Environmental performance requirements

10 Assessment of residual impacts

8 Conclusion

10.2 Key Issue 2: Potentially contaminated
material and acid sulfate soils

7.2.2.1.5 Cable installation and burial impacts on sediment
guality and contaminant release

10.3 Key Issue 3: Marine natural values

7 Impact assessment

10.4 Marine water quality

7.2.2.1 Nearshore construction seabed disturbance impacts

10.10 Marine and Coastal

7 Impact assessment

10.16 Cumulative and interactive impacts

7.5 Cumulative impacts

11. Monitoring and Review

7.6 Summary of environmental performance requirements

12. Decommissioning and Rehabilitation

7.4 Decommissioning impacts
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2.4 Victorian EES scoping requirements

The EES Scoping Requirements issued by the Minister for Planning (February 2023) outline the
specific matters to be assessed across a number of environmental and social disciplines relevant to
the project, and to be documented in the EES for the project.

The EES Scoping Requirements inform the scope of the EES technical studies and define the EES
evaluation objectives. The EES evaluation objectives identify the desired outcomes to be achieved
and provide a framework for an integrated assessment of the environmental effects of a proposed
project.

The matters to be investigated and documented within the EES are presented in Table 2.3, and
grouped by investigation theme.

2.4.1 EES evaluation objective

The EES evaluation objectives contained in Sections 4.1 and 4.2 of the EES scoping requirements
that are relevant to this marine ecology and resource use assessment are:

Avoid, and where avoidance is not possible, minimise adverse effects on terrestrial, aquatic and
marine biodiversity and ecology, including native vegetation, listed threatened species and
ecological communities, other protected species and habitat for these species, and to address offset
requirements consistent with state policies.

Avoid and, where avoidance is not possible, minimise adverse effects on land and water (including
groundwater, surface water, waterway, wetland, and marine) quality, movement and availability.

2.4.2 Key issues

Key issues raised in the Victorian EES scoping requirements and relevant to the nearshore marine
environment are for:

 Potential adverse effects on coastal and marine ecosystems, including changes to marine and
coastal processes arising from project construction, operation and decommissioning of
infrastructure.

f Potential direct or indirect loss, disturbance and/or degradation of listed marine species on the
FFG Act or other protected marine species on the DEECA advisory lists and nearby habitat that
may support listed or other protected flora, fauna, or ecological communities.

1 Potential adverse effects on the functions and environmental values of the marine environment
such as changed water quality or seabed sediment quality.

I Potential adverse effects from disturbance of the seabed and resuspension of sediments, and
formation of down-current subsurface turbidity plumes with delayed settling and deposition of
suspended sediments.

I Potential adverse effects on nearby and down-current water environments due to water quality
changes including in the context of climate change projections.

 Potential effects to environmental values through spills, disturbance of contaminated materials
or the introduction of, or spread of, invasive species.

f Potential for cumulative impacts on listed threatened or other protected fauna species, and their
habitats, from the project in combination with other projects that might have similar types of
impacts.
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Table 2-3: Compliance with Victorian EES scoping requirements (marine)

Scoping requirement Report section

3.5 Applicable legislation, policies and strategies | 3 Legislation, policies, regulations and guidelines
4 Assessment of specific environmental effects 7 Impact assessment

T Identify key issues and risks
4 Assessment of specific environmental effects 6 Existing conditions
T Characterise the existing environment
4 Assessment of specific environmental effects 7 Impact assessment
T Identify the potential effects
4 Assessment of specific environmental effects | 7.6 Environmental performance requirements
T Present design refinement and mitigation
measures

4 Assessment of specific environmental effects 7 Impact assessment
T Assess the likely residual effects
4.1 Biodiversity and ecological values T existing | 6 Existing conditions
environment

4.1 Biodiversity and ecological values T likely 7 Impact assessment

effects

4.1 Biodiversity and ecological values T 7.6 Environmental performance requirements
mitigation measures

4.2 Marine and catchment values T existing 6 Existing conditions

environment
4.2 Marine and catchment values T likely effects | 7 Impact assessment
4.2 Marine and catchment values T mitigation 7.6 Environmental performance requirements

2.5 Linkages to other reports

Table 2.4 summarises linkages to other EIS/EES supporting studies that have informed the current
Marine Ecology and Resource Use Assessment Study.

Table 2-4: Linkages to other reports

Technical studies Relevance to this assessment

EIS/EES Technical appendix A T Electromagnetic field (EMF) data and calculations of

Electromagnetic fields the strength and direction of magnetic fields, induced
electric fields, and thermal fields.

EIS/EES Technical appendix G T Benthic Existing seabed environment T marine habitats, flora

ecology and fauna, and threatened ecological communities or
individual flora and fauna species.

EIS/EES Technical appendix V T Terrestrial Impacts to terrestrial coastal ecology are assessed in

ecology the terrestrial ecology report.
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3  Legislation, polic ies, regulations , and guidelines

This section summarises key Commonwealth, Victorian and Tasmanian legislation, regulations,
policies, and guidelines that are relevant to the marine ecology and resource use aspects of the
project.

3.1 Commonwealth of Australia

Table 3.1 summarises Commonwealth legislation, regulations, policies and guidelines relevant to
the marine ecology and resource use aspects of the project.

Table 3-1: Commonwealth legislation, regulations, and policies relevant to the project

Legislation Description / Administration Relevance to the project

Commonwealth Legislation:

Environment Protection and | Protects Matters of National EIS to address MNES that could be
Biodiversity Conservation Environmental Significance (MNES) | directly or indirectly affected by the
Act 1999 (Cwlth) (EPBC in relation to activities that impact project and assessed the potential for
Act) on Commonwealth marine waters. significant impacts to MNES.

Administered by the Department of
Agriculture, Water and the
Environment (DAWE)

Biosecurity Act 2015 The Biosecurity Act 2015 (Cwilth) Project to manage marine invasive

(Cwith) (iBiosecurity Act) establishes the regulatory species by managing ballast water in
framework for the management of accordance with the Australia Ballast
the risk of pests and diseases Water Management Requirements
associated with vessels entering (DAFF, 2020) and anti-fouling in
Commonwealth waters, particularly | accordance with the Anti-fouling and
in preventing invasive marine In-water Cleaning Guidelines in
species associated with ballast Commonwealth waters (DoA and

water discharges and hull fouling. DoE, 2015)
[Administered by the AMSA]

Australian Maritime Safety | The AMSA Act established the AMSA is the designated control
Authority Act 1990 (Cwilth) Australian Maritime Safety Authority | agency for oil spills from vessels in
(AMSA Act) (AMSA) as a statutory body, which | Commonwealth waters, and
ensures that ships in Australian response to marine pollution events.
waters are appropriately certificated | The requirements of this act will be
and registered, and that shipst relevant in the event of project vessel
crews have relevant certificates of oil spills, which will be addressed in
competency. AMSA also issues accordance with AMSA's National

Marine Orders, under which various | Plan for Maritime Emergencies
shipping channels are designated (NATPLAN) of the submission of

including in Bass Strait. AMSA temporary exclusions zones of
operates a shipping Traffic marine construction activities to
Separation Scheme within Bass AMSA will occur in line with this act.
Strait, controlling shipping and AMSA would issue Notices to
reducing the risk of collisions. Mariners with details of places, dates
[Administered by the AMSA] and duration.
Navigation Act 2012 Regulates vessel-related activities Project vessels will be subject to the
(Cwith) (Navigation Act) in Commonwealth waters and gives | requirements of this act, such as
effect to relevant international adhering to safe navigation and
conventions for maritime issues pilotage practices, having the
where Australia is a signatory. The | appropriate pollution prevention
act promotes the safety of life at certificates and ensuring that
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Legislation

Description / Administration

Relevance to the project

sea, safe navigation, and marine
pollution prevention.
[Administered by the AMSA]

required navigational aids are in
place.

Protection of the Sea
(Prevention of Pollution
from Ships) Act 1983
(Cwlth) (PSPPS Actf)

The PSPPS Act implements
Australia's obligations under the
International Convention for the
Prevention of Pollution from Ships
(MARPOL, 1973/1978). Annexes I-
VI of MARPOL 73/78 place controls
on operational discharges at sea
and prescribe construction and
equipment standards.
[Administered by the AMSA]

Project vessels will be required to
adhere to the discharge standards of
MARPOL including Annex | (Qil),
Annex Il (Noxious liquid substances),
Annex Il (Harmful packaged
substances), Annex IV (Sewage),
Annex V (Garbage) and Annex VI
(Air emissions). The reporting of
marine pollution incidents will also be
required for project vessels.

Offshore Electricity
Infrastructure Act 2021
(Cwith) ((OEI Actb)

This act includes proposed areas in
Bass Strait off Gippsland, Victoria.

This act outlines requirements for
potential future conflict and
cumulative impact with proposed
offshore electricity infrastructure
areas that may be intersected by the
project.

Commonwealth Regulations:

n

Environment Protection and
Biodiversity Conservation
Regulations 2000

General requirements, assessment
approaches and public access and
comment. Referral of proposal to
take action.

Informs the approach to the impact
assessment of Commonwealth
matters.

Commonwealth Policies:

EPBC Act Policy
Statement 1.1
(DoE, 2013)

Significant Impact Guidelines T
Matters of National Environmental
Significance.

Administered by DAWE.

The guidelines inform the method for
the impact assessment to MNES.

EPBC Act Policy
Statement 2.1
(DEWHA, 2008)

Interactions between Offshore
Seismic Operations and Whales.
Administered by DAWE.

The guidelines are relevant to éother
seismic sources{ due to the sub-
profiling (SBP) surveysi use of small
airguns (e.g., 2- or 5-cubic inch
capacity) that generate underwater
impulsive noise.

Commonwealth Guidelines:

Australian and New
Zealand guidelines for
marine water quality
(ANZG, 2018a)

Guidelines for setting water quality
targets and for informing
assessment of water quality
impacts.

Guidelines adopted for assessing
potential changes to water quality
from project disturbance.

Australian and New
Zealand guidelines for
sediment quality (ANZG,
2018b)

Guidelines for assessing sediment
guality impacts.

Adopted guidelines for assessing
potential changes to TSS and metals
in the water column arising from
disturbance of contaminated seabed
sediments.
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3.2 Victoria

Victorian State legislation, regulations, and policies relevant to the marine ecology and resource use
aspects of the project are summarised in Table 3.2.

Table 3-2: Victorian legislation, regulations, and policies relevant to the

Legislation/regulation/policy Description Relevance to project

Victorian Legislation:

project

Environment Effects Act 1978
(Vic) (EE Act)

Administered by Department
of Transport and Planning
(DTP)

The EE Act provides that the proponent
of a development can be required by
the Minister for Planning to prepare an
Environmental Effects Statement
(EES). The EE Act establishes a
process for assessing the potential
environmental effects of a proposed
development.

Outlines the requirements for
preparing an EES in Victoria
and provides scoping
reguirements relevant to the
marine environment issues to
be addressed.

Environment Protection Act
2017 (Vic)
((EP Actb)

Administered by EPA Victoria

The EP Act 2017 replaces the
Environment Protection Act 1970. The
EP Act (Vic) was amended by the
Environment Protection Amendment
Act 2018 (Vic) and other Acts and came
into force on 1 July 2021. The EP Act
gives the Environment Protection
Authority (EPA) enhanced powers and
tools to prevent and minimise the risks
of harm to human health and the
environment from pollution and waste.

Outlines the proponent's
responsibility to meet the
General Environmental Duty
that requires all Victorians to
manage their activities to
minimise the risk of harm to
human health or the
environment from pollution or
waste so far as reasonably
practicable.

Flora and Fauna Guarantee
Act 1988 (Vic) (FFG Act) and
Flora and Fauna Guarantee
Amendment Act 2019

Administered by DEECA

Enables and promotes the conservation
of Victoria's native flora and fauna and
to provide for a choice of procedures,
which can be used for the conservation,
management or control of flora and
fauna and the management of
potentially threatening processes.
Requires consideration of biodiversity
across State government departments
and consider climates change.

Gives effect to a consistent national
approach to assessing and listing
threatened species using the Common
Assessment Method (CAM) (DAWE,
2022a) under the CAM Memorandum of
Understanding (DoE, 2015a).

Conservation of Victorian
marine flora and fauna and
management of potentially
threatening processes. A list
of native marine flora and
fauna known or likely to be
present in the project is given
in Section 6.3 (Marine
Biological Environment).
Provides updated lists of
threatened species of flora
and fauna, some of which are
in the marine environment.
Permits are required to take,
remove, or disturb listed
and/or protected flora species,
listed communities and fish on
public land.

Marine and Coastal Act 2018
(Vic) ((MC Act)

Administered by DEECA

The MC Act provides an integrated and
coordinated approach to planning and
managing the marine and coastal
environment by enabling protection of
the coastline and the ability to address
the long-term challenges of climate
change, population growth and ageing
coastal structures ensuring that
partners work together to achieve the

The project will require
consent under the Marine and
Coastal Act 2018 for any
proposed use, development or
works that is to be located on
marine and coastal Crown
land.
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Legislation/regulation/policy Description Relevance to project

best outcomes for Victoriais marine and
coastal environment.

Marine and Coastal Policy 2020
provides direction to decision makers
including local councils and landholders
on a range of issues relating to the
planning, management and sustainable
use of coastal and marine
environments, including the impacts of
climate change, population growth and
ageing coastal structures.

The policy applies to the planning and
management of all private and public
land and waters between the outer
limits of the Victorian coastal waters (3
nautical miles from the high water
mark) and five kilometres inland of the
high water mark, including 200 metres
below the surface of that land.

National Environment
Protection Council (Victoria)
Act 1995 (Vic)

(NEPC Act)

Administered by NEPC

The NEPC Act establishes the National
Environment Protection Council
(NEPC). It is made up of a Minister
from the Commonwealth and each
State and Territory. This is to ensure
that people are equally protected from
air, water soil and noise pollution, no
matter where they live in Australia.

Outlines framework for
conservation of biological
diversity and integrity, during
the environmental impact
assessment process for the
project.

Pollution of Waters by Oils
and Noxious Substances Act
1986 (Vic) (POWBONS Act)

Administered jointly by the
EPA and Department of
Transport

The POWBONS Act aims to protect
Victorian sea and other waters from
pollution by oil and noxious substances
and to implement the MARPOL
1973/1978 Convention.

Outlines pollution
management requirements for
project vessels, including the
implementation of marine
pollution requirements in
Victorian waters, which gives
effect to the MARPOL
1973/1978 International
Convention on marine
pollution.

Emergency Management Act
2013 (Vic) (lEM Actb)

Administered by Emergency
Management Victoria

The EM Act establishes governance
arrangements for emergency
management in Victoria.

Provides framework for marine
emergency management
plans to be integrated with the
governance arrangements
described in the EM Act (Vic).

Fisheries Act 1995 (Vic)
(Fisheries Act) and Fisheries
Amendment Act 2015 (Vic).

Administered by the Victorian
Fisheries Authority (VFA)

The Fisheries Act provides a legislative
framework for the regulating, managing,
and conserving Victorials marine
fisheries including fishery habitats.

Provides framework for
assessing effects on target
fish species listed under the
Fisheries Act, including those
Protected Aquatic Biota listed
under the FFG Act.

Provides framework for
informing the AMSA (Notices
to Mariners) and the Victorian
Fisheries Authority of any
temporary fishing exclusion
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Legislation/regulation/policy Description Relevance to project

zones around the projectis
construction (cable
installation) activities or
operations (e.g., non-
anchoring areas)

Environmental Protection Regulations:

Wildlife (Marine Mammals)
Regulations 2019

(Made under sections 85A
and 87 of the Wildlife
Management Act 1975 (Vic)

Administered by Conservation
Regulator Victoria

Provides for long-term protection of
marine mammals by prescribing
minimum approach distances for
marine mammals, prohibiting, or
regulating activities in the vicinity of
marine mammals, and prescribing
conditions for marine mammal
watching.

Relevant in respect of the
projectis vessel approach
distances, prohibiting or
regulating the projectis
activities in the vicinity of
whales and seals.

Fisheries Regulations 2019

Administered by the Victorian
Fisheries Authority (VFA)

The Fisheries regulations set out the
management arrangements for
commercial and recreational fishing.
Provide for matters prescribed under
the Fisheries Act.

Relevant to marine resource
use components such as
commercial fisheries, and
recreational fishing and
boating. Sources of

information on catch limits and
minimum sizes of marine fish
and macroinvertebrates.

Part 5.47Discharge or deposit
of waste from vessels into
marine water environment.
Note that Commonwealth acts
or regulations may also apply
to the disposal of waste from
vessels

The regulations further the purposes of,
and give effect to, the EP Act, such as
by imposing obligations in relation to
environmental protection, pollution
incidents, and contaminated land and
waste.

Environment Protection
Regulations 2021

Administered by EPA Victoria
and local councils

Source: Various Victorian Government legislation web sites.
3.2.1 Environment Effects Act 1978 (VIC)

The EE Act provides for assessment of proposed projects that may have a significant effect on the
environment. This is achieved by enabling the Minster administering the EE Act to decide whether
an EES should be prepared or not.

In general, the Minister may typically require a proponent to prepare an EES when:

f  Thereis a likelihood of regionally or State significant adverse effects on the environment.

f  Thereis a need for integrated assessment of potential environmental effects (including economic
and social effects) of a project and relevant alternatives.

f Normal statutory processes will not provide a sufficiently comprehensive, integrated, and
transparent assessment.

The EES process provides for the analysis of potential effects on environmental assets and the
means of avoiding, minimising, and managing adverse effects. It also includes public involvement
and the opportunity for an integrated response to a proposal.

3.2.2 Environment Protection Act 2017 (Vic)

Under the EP Act the State environment protection policies (SEPPs) and Waste Management
Policies (WMPs) no longer have a formal legal role since 1 July 2021. However, the EP Act
introduces new duties such as the general environmental duty (GED) and new subordinate
instruments.
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Some of the content of former SEPPs and WMPs have been translated into more fit-for-purpose
subordinate instruments, as follows:

f The Environment Reference Standard 2022 (ERS) includes environmental values, indicators,
and objectives, which equate to the beneficial uses, indicators, and objectives in SEPPs.

I Clauses that are intended to be enforceable are included (with changes) in the Environment
Protection Regulations 2021 (for example, where they set a clear requirement on a type of

industry activity).

I Clauses that contain decision-making rules are included (with some changes) in the Environment
Protection Regulations 2021 (for example, rules that EPA Victoria must follow when assessing a

permission application).

3.3 Tasmania

Tasmanian State legislation, regulations, and policies relevant to the project are summarised in

Table 3.3.

Table 3-3: Tasmanian legislation, regulations, and policies relevant to

Legislation/Regulations/Policies

Description

the project

Relevance to the project

Legislation:

Living Marine Resources
Management Act 1995 (Tas)
(LMRM Act)

Administered DNRE Tasmania

The LMRM Act is the principal act that
promotes the sustainable management of
living marine resources in Tasmania,
which enables protected areas to be
declared. This act protects vulnerable fish
species and their habitats and allows the
establishment of scientific reference
areas and public education in the
resources, protection and use of the
marine environment.

Outlines LMRM Actis
protection of vulnerable
fish species and their
habitats, and any
protected areas of
scientific interest, to be
considered when
assessing the impacts of
the project.

Environment Management and
Pollution Control Act 1994 (Tas)
(EMPCA)

Administered by the Tasmania
EPA

The EMPCA is the primary environmental
protection legislation in Tasmania. The
basis of the EMPCA is prevention,
reduction and remediation of
environmental harm. In Tasmania, the
responsibility for environmental
management is shared by the EPA and
local councils under the EMPCA.

Requires the EPA to
provide guidance to the
proponent on what should
be included in the EIS.

Resource Management and
Planning System (RMPS)

(RMPS) was established in 1994 and is
an integrated framework that is supported
by several acts. Schedule 1 of EMPCA
lists the RMPS objectives.

The objectives of the RMPS are to:

f  Promote the sustainable
development of natural and physical
resources and the maintenance of
ecological processes and genetic
diversity.

f  Provide for the fair, orderly and
sustainable use and development of
air, land and water.

f  Encourage public involvement in
resource management and planning.

The four acts that support
the RMPS and are
relevant to this EIS/EES
are:

1 Land Use Planning
and Approvals Act
1993 (Tas)

f State Policies and
Projects Act 1993
(Tas)

1 Environmental
Management and
Pollution Control Act
1994 (Tas)
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Legislation/Regulations/Policies

Description

‘ Relevance to the project

I Facilitate economic development in
accordance with the RMPS
objectives.

1 Promote the sharing of responsibility
for resource management and
planning between the different
spheres of government, the
community and industry in the State.

9 Historic Cultural
Heritage Act 1995
(Tas)

Threatened Species Protection
Act 1995 (Tas)
(TSP Act)

Administered by DNRE Tasmania

The TSP Act provides for the protection
and management of threatened native
terrestrial and aquatic plant and animals.
Several marine species are listed
including whales, seals, seabirds, fishes,
and invertebrates.

Outlines Tasmanian
threatened species of
native marine plants and
animals, in addition to
those identified by EPBC
Act MNES PMST Results
Report for nearshore
Tasmania (PMST, 2023;
Attachment C), to be
considered in the impact
assessment

Nature Conservation Act 2002
(Tas)
(NC Act)

Administered by DNRE Tasmania

The NC Act provides for the conservation
and protection of all native coastal and
marine wildlife (excluding fifisho, as
defined in the LMRM Act), and the
creation of marine reserves.

Regulates the protection
and conservation of fauna,
flora and geological
diversity within Tasmania
and establishes values
and objectives for
management of reserved
lands.

Marine-related Incidents
(MARPOL Implementation) Act
2020 (Tas)

(MIMI Act)

Administered by DNRE Tasmania

The MIMI Act deals specifically with
discharges of oil and other pollutants
from ships within Tasmanian waters,
giving effect to the MARPOL international
convention on marine pollution.

Adherence of project
vessels or contracted
vessels to marine pollution
requirements in
Tasmanian waters, which
gives effect to the
MARPOL 1973/1978
International Convention
on marine pollution.

State Coastal Policy Validation
Act 2003 (Tas)

(SCPV Act)

Administered by Department of
Premier and Cabinet (DPAC)

The SCPV Act validates the State
Coastal Policy 1996 (see below) and
amends the coastal zone to include State
waters and all land to a distance of one
kilometre inland from the high-water
mark.

Outlines State Coastal
Policy provisions within
nearshore waters.

Biosecurity Act (Tas)
Administered by DNRE Tasmania

The Biosecurity Act provides a legal
framework and creates a General
Biosecurity Duty (GBD) for the
management of pests, diseases and
invasive species, and biosecurity
emergencies.

Outlines requirements for
a proponent to maintain its
statutory duty of care
(GBD) in the avoidance or
management of
biosecurity risks.

Regulations:

Fisheries (General and Fees)
Regulations 2006
(FGF Regulations)

The FGF Regulations prohibits the taking
or possession of certain protected marine
fauna.

1 The FGF Regulations
outlines protected
species, which may be
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Legislation/Regulations/Policies

Description

Relevance to the project

Administered by DNRE Tasmania

present in the study
area

Policies:

State Coastal Policy 1996 (Tas)
(Revised 16 April 2003) in
accordance with the State Coastal
Policy Validation Act 2003 (Tas).)

Administered by EPA Tasmania

Main principles are to protect natural and
cultural values of the coast, sustainable
development of the coast, and integrated
management and protection of the
coastal zone.

Relevant to interconnector
landfalls and shore
crossing aspects of the
project.

State Policy on Water Quality
Management 1997
(SPWQM)

Administered by EPA Tasmania

The SPWQM aims to protect marine
ecosystem water quality and recreational
water quality and aesthetics.

The State Policy on Water Quality
Management (1997) provides a
framework to manage water quality for all
Tasmanian surface waters. Section 7.1 of
the policy states that iWater quality
objectives may be set for surface waters
and groundwaters in Tasmania by
determining which protected
environmental values (PEVs) should
apply to each body of waterd.

Assessment of water
quality impacts to consider
the state water quality
policy, which is based on
the Australian Water
Quality Guidelines for
Fresh and Marine Waters
(ANZG, 2000, 2018), and
Section 41 (Waste from
ships) and Section 43
(Discharge of Ballast
Water) in Tasmanian
waters.

Tasmaniais Resource Management and Planning System provides the overarching framework for
the management of natural resources. The planning systemis primary objectives include sustainable
development while ensuring the maintenance of ecological processes and genetic diversity.

The State Government recognised the need for a policy direction to guide the management of the
State's coastal resources on a sustainable basis. As a result, the Government initiated coastal
management reforms including the Living Marine Resources Management Act 1995 (Tas), and the
introduction of a State Coastal Policy.

3.3.1 Tasmanian Regulations

Two Tasmanian regulations are relevant to threatened species legislation and are described below.
3.3.1.1 Fisheries (General and Fees) Regulations 2006

Fisheries (General and Fees) Regulations 2006 under the LMRM Act prohibits the taking or
possession of certain protected marine fauna, which are outlined below.

Protected marine fishes include:

I Any species of pipehorse, pipefish, seahorse or seadragon of the family Syngnathidae.
f Handfish of the family Brachionichthyidae:
0 spotted handfish (Brachionichthys hirsutus)
o0 red handfish (Thymichthys politus)
0 Ziebellis handfish (Brachiopsilus ziebelli)
f  Threefin blennies of the genus Forsterygion.
I Five species of shark:
0 great white shark (Carcharodon carcharias)
0 basking shark (Cetorhinus maximus)
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Bilateral Agreements on the Protection of Migratory Birds:

o0 Japanese/Australian Agreement on the Protection of Migratory Birds (JAMBA).
o Chinese/Australian Agreement on the Protection of Migratory Birds (CAMBA).
0 Republic of KoreaTAustralia Migratory Bird Agreement (ROKAMBA).
Agreement on the Conservation of Albatrosses and Petrels (ACAP).

Convention for the Protection of the Natural Resources and Environment of the South Pacific.
United Nations Environment Programme (UNEP) and Secretariat of the Pacific Regional
Environment Programme (SPREP) (the Noumea Convention, 1986).

3.4.3 Climate change conventions and protocols

Relevant climate change conventions and agreements include:

l
l
l
l

l

United Nations Framework Convention on Climate Change (1992).
Kyoto Protocol to the United Nations Framework Convention on Climate Change (1997).
Montreal Protocol on Substances that Deplete the Ozone Layer ((Montreal Protocol, 1987).

Vienna Convention on the Protection of the Ozone Layer and the Montreal Protocol; on
Substances that Deplete the Ozone Layer.

UN Climate Change Conference (COP26) in Glasgow ({The Glasgow Climate Pacti, 2021).

The agreement arising from the Glasgow COP26 conference, although not binding, will set the global
agenda on climate change for the next decade. It was agreed that countries will meet next year to
pledge further cuts to emissions of carbon dioxide (CO2) T a greenhouse gas that causes climate
change.

3.4.4 Industry codes of practice and guidelines

Installation and operation of electric transmission interconnectors in the marine environment are
undertaken within the following industry codes of practice, guidelines, or policies:

l
l

IAGC Environmental Guidelines for Worldwide Geophysical Operations (IAGC, 2001).

Diving Medical Advisory Committee (DMAC). Report DMAC 12. Safe diving distance from
seismic surveying operations. London, November 1979.

Regulations to reduce ship-whale collision risks (IMO, 2009).

Guidelines for the reduction of underwater noise from commercial shipping to address adverse
impacts on marine life (IMO, 2014).

International Cable Protection Committee (ICPC) is the body responsible for the management of
the submarine cable industry and its mandate includes the protection, security, and safe
interaction of international submarine cables with seabed and ocean users.

Det Norske Veritas AS and Germanischer Lloyd SE (DNV GL) recommended practice for subsea
power cables in shallow water (DNV GL, 2016).
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4  Project description

4.1 Overview

The project is proposed to be implemented as two 750 MW circuits to meet transmission network
operation requirements in Tasmania and Victoria. Each 750 MW circuit will comprise two power
cables and a fibre-optic communications cable bundled together in Bass Strait and laid in a horizontal
arrangement on land. The two 750 MW circuits will be installed in two stages with the western circuit
being laid first as part of stage one, and the eastern cable in stage two.

The key project components for each 750 MW circuit, from south to north, are:

f HVAC switching station and HVAC-HVDC converter station at Heybridge in Tasmania. This is
where the project will connect to the northwest Tasmania transmission network being augmented
and upgraded by the North West Transmission Developments (NWTD).

Shore crossing in Tasmania adjacent to the converter station.

Subsea cable across Bass Strait from Heybridge in Tasmania to Waratah Bay in Victoria.
Shore crossing at Waratah Bay approximately 3 km west of Sandy Point.

Land-sea cable joint where the subsea cables will connect to the land cables in Victoria.

Land cables in Victoria from the land-sea joint to the converter station site in the Driffield or
Hazelwood areas.

f HVAC switching station and HVAC-HVDC converter station at Driffield or at Hazelwood, where
the project will connect to the existing Victorian transmission network.

= —a _—a _—_a _a

A transition station at Waratah Bay may also be required if there are different cable manufactures or
substantially different cable technologies adopted for the land and subsea cables. The location of
the transition station will also house the fibre optic terminal station in Victoria. However, regardless
of whether a transition station is needed, a fibre optic terminal station will still be required in the same
location. The key project components are shown in Figure 4.1.

In Tasmania, a converter station is proposed to be located at Heybridge near Burnie. The converter
station will facilitate the connection of the project to the Tasmanian transmission network. There will
be two subsea cable landfalls at Heybridge with the cables extending from the converter station
across Bass Strait to Waratah Bay in Victoria. The preferred option for shore crossings is horizontal
directional drilling (HDD) to about 10 m water depth where the cables will then be trenched, where
geotechnical conditions permit.

Approximately 255 kilometres (km) of subsea HVDC cable will be laid across Bass Strait. The
preferred technology for the project is two 750 megawatt symmetrical monopoles using £320 kV,
cross-linked polyethylene insulated cables and voltage source converter technology. Each
symmetrical monopole is proposed to comprise two identical sized power cables and a fibre optic
communications cable bundled together. The cable bundles for each circuit will transition from
approximately 300 m apart at the HDD (offshore) exit to 2 km apart in offshore waters.

In Victoria, the shore crossing is proposed to be located at Waratah Bay with the route crossing at
the Waratah BayTShallow Inlet Coastal Reserve.
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4.2.1 Pre-lay grapnel runs and route

The project alignment across Bass Strait and the Victorian and Tasmania nearshores need to be
cleared of any obstacles that could interfere with the installation and burial of the cable bundles, or
that could cause post-installation damage to the cable. Route clearance will be undertaken by a
series of pre-lay grapnel runs (PLGRs) immediately prior to cable lay operations. The purpose of the
PLGR operation is to clear any uncharted debris from the project alignment that were not detected
during the 2019 marine survey or that have been deposited since that survey. Typical seabed
obstacles or marine debris will typically include discarded fishing nets, anchor chains, and out-of-
service cables.

The PLGR method involves towing a grapnel along the seabed within the planned project alignment,
which is typically undertaken at a towing speed of between 1 and 1.5 knots. The grapnel will be
deployed using a winch wire and be capable of penetrating a depth of up to 0.5 m and a width of
20 cm in soft seabed, but will depend on the changing seabed conditions along the route. During
towing, the actual towing line passes over a sensitive dynamometer so that tension on the winch
wire is constantly monitored onboard the tow vessel. If seabed debris is detected by tension
increases in the towing winch wire, the grapnel will be recovered (i.e., winched in) and the attached
debris stored on deck for subsequent appropriate disposal onshore including recycling of anchor
chains or wire ropes. Stubborn marine debris (e.g., wire ropes) may need to be cut in-situ by a
separate grapnel tool fitted with a cutting device.

In proximity to third party in-service cables (e.g., Telstra 1 and Alcatelis Indigo Central
telecommunication cables) or out-of-service pipelines (e.g., the disused marine outfall pipelines of
the former Tioxide Australia plant at Heybridge) that will need to be crossed by the projectis subsea
cables, the PLGR operation will be halted within 250 m either side of the crossing point. This
mitigative measure ensures that the PLGR operation does not interfere with existing third-party
seabed infrastructure in Bass Strait. The 250 m buffer either side of the crossing point is based on
the ICPC (2023a) recommendation that, where a cable or pipeline to be crossed has been positively
identified by sensors during a survey of the project alignment, then a nominal 500 m separation can
be reduced to 250 m with agreement from the owner of the crossed cable or pipeline.

Prior to cable lay operations, shore-end construction activities will be undertaken at the Tasmanian
and Victorian landfalls. The principal shore-end construction activity proposed for the projectis
subsea cables at landfall involves horizontal direction drilling (HDD).

4.2.1.1 Tasmanian shore -end construction activities

Due to the presence of a main road (i.e., the Bass Highway) and disused railway line (i.e., the
Western Line) between the Heybridge converter site and the foreshore, MLPL has proposed that the
Tasmanian shore crossing will be achieved using HDD. In general, HDD is a trenchless method that
does not disturb the overlying dunes, roads, railways, or shore crossing vegetation.

HDD installations comprise a three-stage process involving drilling a pilot hole, reaming (hole
opening), and followed by inserting a high-density polyethylene (HDPE) pipe (duct) that will be pulled
to shore through the reamed hole by a winch cable. The individual HDD ducts will be spaced about
50 m apart.

Up to 10,000 m? of land is required for each of the two HDD drill pads (dimensions 100 m by 100 m)
that are required for stage 1 construction (western monopole (ML1) cables) and stage 2 construction
(eastern monopole (ML2 cables). Both HDD drill pads will be located within the Heybridge converter
station site, which will be temporary as they are only required for construction purposes. Three
boreholes will be drilled from each of the two proposed drill pads. The HDD shore crossings will be
drilled continuously over 24 hours and 7 days per week to ensure borehole stability. It is anticipated
that the total HDD process will take approximately 8 months for both stage 1 and stage 2 construction
phases, which includes activities from site establishment to demobilisation of the HDD drill rigs.
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However, 12 months has been allowed to take into consideration weather and other unforeseen
circumstances.

The onshore HDD rigs will bore through competent rock with their seaward exit holes located within
the sand-filled palaeochannels in the rock platform that extends offshore from the beach at
Heybridge. At this juncture, the HDD trajectories from the onshore HDD rigs to the western
palaeochannel for ML1 cables are expected be about 800 m long and about 1,200 m long to the
eastern palaeochannel for ML2 cables. Figure 4.2 shows a schematic diagram of a typical long
trajectory HDD proposed for the Tasmanian shore crossing.

HDD Rig site Bass Western HDD Exit hole
(Heybridge) Highway Line Beach  Near shore Approx. 1km offshore ~ Cable ship
e ~ ) N
N R~ A7 Highest Astronomical Tide (HAT)
SN i -
Sa ' Lowest Astronomical Tide (LAT)
HDD Entry hole e !
‘-.‘-G---_-_-.’_‘“_-.- ‘_,-,.-‘__,’—"‘> o
Sand-filled paleochannel
Long HDD trajectory Exit angle

(ca. 800m long for ML1)
(ca. 1,200m long for ML2)

Bass Western
Highway Line Beach  Near shore

____________ = Highest Astronomical Tide (HAT)

SO Lowest Astronomical Tide (LAT)

Sand-filled paleochannel

Figure 4.2: Long trajectory HDD proposed for the Tasmanian shore crossing
4.2.1.2 Victorian shore -end construction activities

The Victorian shore crossing is environmentally more sensitive than the Tasmanian shore crossing
due to the presence of the Waratah Bay Foreshore Reserve, which is an extension of the Shallow
Inlet Marine and Coastal Park (see Section 6.3.2.4, Victorian marine reserves and coastal parks).
Figure 4.3 shows a schematic diagram of a typical long trajectory HDD proposed for the Victorian
shore crossing.
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Figure 4.3: Long trajectory HDD proposed for Victorian shore crossing

4.2.2 Cable lay installation, burial , and protection

This section describes the cable lay vessels, cable lay operation, and methods of cable installation,
burial and protection.

4.2.2.1 Cable lay vessel

The marine-rated cross-linked polyethylene (XLPE) HVDC power cables are expected to be
manufactured in 125-km long sections, pre-tested in the factory of manufacture, and then loaded
onto an appropriately sized cable lay ship. The cable lay ship (yet to be selected) will transport the
cable lengths from a port in either northern Europe or Japan to the Port of Melbourne, Port Burnie,
or Devonport in advance of cable lay operations.

Plate 4.1 shows an example of a large capacity cable lay ship, namely the Prysmian Groupis cable
lay ship C/S Giulio Verne, which was used to lay the subsea cables for the Basslink interconnector
across Bass Strait in 2005.
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Source: Tetra Tech Coffey (2022).
Figure 4.4: Proposed horizontal configuration of the bundled cables

The subsea cables will be laid in two campaigns, with the cable lay ship re-supplied either from the
factory or with cable from a cable transport vessel. Re-supply of the cable lay vessel will occur in
port. Cable laying can occur all year round. However, during late spring to summer months there is
less impact from weather conditions. Overall, it is expected that only one offshore subsea cable joint
will be required for each stage (i.e., ML1 and ML2) of the 255-km long Bass Strait crossing. An
example of a large cable lay ship with the capacity to accommodate two HVDC power cable
turntables and an optical fibre cable tank is the cable lay ship CS Giulio Verne (see Plate 4.1 above),
which was used for the first HYDC interconnector installation across Bass Strait in 2003 and 2004
by Basslink Pty Limited (NSR, 2002).

The cable lay ship will be used for the installation of the first stage western ML1 monopole and the
second stage eastern ML2 monopole. The HVDC power cables and optical fibre cable for each stage
will be bundled and tied together using polypropylene rope and cable ties as the cables are
unspooled and lowered over the back of the vessel to the seabed.

Plate 4.5 shows an example of a bundled cable in the process of being paid out at the stern of a
cable lay ship. The proposed bundled cable configuration will comprise two HVDC cables and an
optical fibre cable.
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Source: Basslink (2004).
Plate 4.5: Example of bundled cables being laid offshore

The cable lay ship will lay the bundled cables on the seabed at a speed of about 1.5 knots in a
northerly direction for about 125 km, which will take approximately 3 days to lay the first cable length.
The end of the first cable length will be encased in waterproof sealants and lowered to the seabed
with an attached rope or steel wire rope connected to marker buoy at the sea surface. The cable lay
ship will then travel to the European or Japanese port used by the cable manufacturers, to reload its
carrousels with the next 125 km lengths of new cable. On return, the cable lay ship operator will
retrieve the bundled cables from the seabed and splice the new cables to the existing cables, and
then continue its offshore cable laying operation.

Once the individual cables have been laid and installed in nearshore Victoria and connected to the
land cables in the jointing pit, the second offshore campaign bundled cable burial may commence.
It is assumed that during the first cable laying campaign, the cable on the seabed will have been
buried by a tracked wet jetting trenching machine (see below). The environmental and marine
resource use impacts of offshore cable lay activities are assessed in Section 7.2.7 (Construction
impacts on marine resource use).

4.2.2.3.1 Offshore cable burial and protection

MLPL propose a post-lay burial of the offshore bundled cables using a remotely operated vehicle
(ROV) trencher with umbilical to an offshore supply vessel (OSV), and one or two smaller vessels
assisting post-lay cable burial operations such as guard vessels to alert any approaching ships or
other vessels.

Jet trenchers are large machines of variable dimensions, depending on the manufacturers and the
requirements of operators. For example, a typical ROV jet trencher is the Helix T-1200 ROV
Trencher (Helix, 2022), which has a width over tracks of 5.60 m, a length of 9.15 m and a height of
5.16 m. Plate 4.6 shows the Helix T-1200 Trencher but another jet trencher model or other type of
jet trenching machine may be adopted by the MLPL{s subsea engineering contractor.
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Helix (2022).
Plate 4.6: Example of a cable trencher i the Helix T -1200 Trencher E
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Source:

The trencher is equipped with two jetting fiswordso, each comprising an eductor fitted with high- and
low-velocity water jet nozzles. Figure 4.5 shows a schematic longitudinal section of the wet jetting
process to sink and bury an individual cable or bundled cables. At the start of the cable burial
operation, the high-pressure water jets of the twin swords are turned on and the swords are lowered
simultaneously into the seabed sediment. Adjustable jetting nozzles distributed on the jetting swords
to fluidise in front and between the swords. The twin swords straddle the as-laid cable bundle and
fluidises the sediment, which allows the bundled cable to sink into the seabed under its own weight.
The low-pressure water jets maintain the fluidisation and suspension of sediments for an extended
duration to ensure that the cable bundle continues to sink under its own weight to the designed depth
of burial, which is a nhominal 1 m, but may vary between 0.75 and 1.5 m depending on the nature
and particle size distribution of the seabed sediments.

Trenching speeds of the Helix T-1200 Trencher can vary depending on mode (tracked or skid),
seabed sediment conditions, diameter of the individual cable or bundled cables, and the required
depth of trench required. However, speeds of 400 m/h can be attained in sandy seabed whereas
speeds of 801150 m/h are achievable for conditions where seabed sediments are stiffer and harder
to penetrate.
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Figure 4.5 Schematic of cable burial by a trencher

4.2.2.3.2 Non-buried cable protection

In the case of either short or long HDD ducting being employed at the Tasmanian or Victorian
landfalls, the HVDC and optical fibre cables will be protected within the HDD ducts. In those cases
where beach trenching is proposed, the cables will be protected by burial within the backfilled
trenches. However, there several areas in nearshore or offshore Bass Strait where it Is not possible
to install and bury the cable using the jet trencher:

! Areas where the cables are laid over hard seabed.
 Areas where the individual or bundled cables cross existing seabed infrastructure.

Cable protection methods are described below.

Tasmanian nearshore

In the Tasmanian nearshore, the cables will be buried within the sand-filled palaeochannels until the
rock platform or hard substrata (e.g., rock platforms, low- or high-profile reefs or cobble and rock
rubble) are encountered seawards of the palaeochannels. There are areas of seabed with hard
substrata between the seaward extent of the sand-filled palaeochannels and deeper water at around
10 m depth. Given the anticipated short lengths of cable traversing across hard substratum, cable
protection may be secured by loose rock dumping over seabed-exposed cable or by covering with
concrete mattress, or a combination of both, to achieve a burial depth of a minimum of 1 m. Plate
4.7 shows an example of a concrete mattress (SPS, 2022).
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Plate 4.7: Example of a concrete mattress

These hard seabed post-lay burial and protection methods serve to prevent movement and provide
greater stability of the protected individual cables or bundled cables.

Victorian nearshore

Hydrographic surveys of the nearshore seabed in Victoria by Fugro (2021) and subsequent benthic
habitat surveys by CEE (2019 and 2021) did not reveal the presence of hard seabed that will
preclude wet trenching. However, if the subsea cable trencher cannot excavate the seabed in small
areas of hard seabed, rock dumping or cable mattresses may be used to protect exposed cable
length over hard seabed. However, the proposed alignment of the projectis bundled cables crosses
over the existing Telstra communications cable. Crossing methods over third-party seabed
infrastructure are described separately below.

Offshore Bass Strait

Most of the seabed of offshore central Bass Strait is comprised of soft sediments within which wet
trenching for cable installation and burial is readily achievable. However, both the western monopole
(ML1) and eastern monopole (ML2) will have to cross Alcatel Indigo Central telecommunications
cable in north central Bass Strait. The method of crossing third party seabed infrastructure is
described in the following section.
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4.2.2.3.3 Third party seabed infrastructure crossings

In those cases where the project alignment crosses out-of-service telecommunication cables (if
present), the latter can be retrieved at the crossing points and cut on board a cable retrieval vessel.
The cut sections of telecommunication cables will be transported offsite to appropriate waste
disposal or recycling. In contrast, in those areas where in-service telecommunication cables are
present, such cables will be protected by either targeted rock dumping of placement of rock
mattresses or a combination both, and over which the project interconnector cable bundles will pass.

There are two existing in-service cables in Bass Strait that require crossing:

I Telstrais Bass Strait 1 cable within Waratah Bay (4.4 km from shoreline):
0 Western Link (ML1) crossing at -38.861° S and 146.085° E.
o0 Eastern Link (ML2) crossing at -38.860° S and 146.086° E.
I Alcatel Submarine Networksi Central Indigo cable (57.5 km south of Waratah Bay shoreline):
0 Western Link (ML1) crossing at -39.339° S and 146.084° E.
o0 Eastern Link (ML2) crossing at -39.339° S and 146.107° E.

MLPL will negotiate separate crossing agreements with Telstra and Alcatel Submarine Networks.

The offshore cable lay will avoid the above telecommunication cable locations by terminating 250 m
from the cable crossing locations and then recommencing 250 m at the other side of the cable
crossing locations. The final buffer zones will be decided by the projectis subsea engineering
contractor.

Figure 4.6 shows a schematic of a typical method for crossing third party seabed infrastructure, using
a telecommunications cable or pipeline as an example.

In the Tasmanian nearshore, the Western Link (ML1) alignment intersects two out-of-service non-
buried (exposed) effluent outfall pipelines of the former Tioxide Australia plant that operated at
Heybridge. One out-of-service pipeline is 2.84 km long, while the other pipeline is 1.83 km long, and
will be intersected at the following crossing locations:

f Western Link (ML1) crossing at -39.340° S and 146.083° E.
f Eastern Link (ML1) crossing at -39.339° S and 146.106° E.

Sections of these two pipelines may be cut either side of the Western Link (ML1) route and removed
offsite for appropriate disposal or recycling. Alternatively, these disused out-of-service pipelines may
be crossed using either targeted rock placement or concrete mattresses, or a combination of both.
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Figure 4.6: Example of method for crossinga  third -party seabed infrastructure

4.3 Operation

The projectis subsea interconnector will ideally operate 24 hours per day, 365 days per year over an
anticipated minimum 40-year operational lifespan. However, servicing, testing and repairs includes
scheduled minor outages or potential major outages.

During the projectis operations, the maintenance activities proposed are:

I Mid-life refurbishment in years 10, 20 and 30.

f  Seabed ROV inspection surveys in year two, year four and then every six years over the 40-year
operational life.

f  Remedial work every six years or as required.

No permanent exclusion zones will be established over either of the two monopoles (ML1 and ML2),
which have a separation distance of 2 km.

The environmental and resource use impacts during operation are assessed separately in Section
7.3 (Operation impacts).

4.4 Decommissioning

The operational lifespan of the project is a minimum 40 years. At this time the project will be either
decommissioned or upgraded to extend its operational lifespan.

Requirements at the time will determine the scope of decommissioning activities and impacts. The
key objective of decommissioning is to leave a safe, stable, and non-polluting environment.
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Partial removal of cable should not leave the remaining cable system in a more hazardous condition
than prior to removal. Disused cable ends may require specific considerations such as weighing
down (e.g., rock mattress or rock dumping) or burial may be required (e.g., by an ROV jetting
machine). For the purposes of the present report, total removal of the decommissioned subsea
cables has been assumed and is described below in order that decommissioning impacts of this
option can be assessed (see Section 7.4, Decommissioning impacts).

In general, the removal of the projectis subsea cables is a reverse of the cablesi installation during
construction. A similar spread of vessels is required for the removal process. Instead of a cable lay
ship, a large cable removal vessel such as an offshore supply vessel (OSV) will be used as a cable
recovery vessel to retrieve the bundled cable from the seabed and bring it to the surface. Onboard
the cable recovery vessel, the cables will be cut into lengths of between 15 and 30 m for ease of
handling, while also taking account of the vesselis deck length and width, as well as storage capacity.

The cable recovery vessel will undertake several campaigns as there will be a need to regularly
offload cut cable lengths at a nearby port for appropriate disposal or recycling. It is likely that the cost
of the salvaged materials (e.g., copper and other scrap metals) will surpass the costs of cable
recovery operation, given the likely price of salvaged metals in 40 yearsi time. An alternative option
may be to use a sea-going barge to the receive cut lengths of cable transferred by a davit or crane
onboard the cable recovery vessel.

The cable recovery vessel will include one or two guard vessels, which will alert other third-party
vessels and maritime users (e.g., fishing trawlers) uses of the restricted maneuverability of the cable
recovery vessel and the suspended underwater cable bundle catenary between the vessel and sea
floor.

The environmental and marine resource use impacts of cable removal are assessed in Section 7.4
(Decommissioning impacts).
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5 Assessment m ethod s

5.1 Study area

The study area encompasses the shallow-water environment of Bass Strait but excludes the
continental shelves to the west and east of the strait. Figure 5.1 shows the study area for collating
baseline information and data relevant to describing the existing environment.
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Butler et al. (2002).

Figure 5.1: Bass Strait study area for description of existing marine environment

In Figure 5.1 the study area may be defined as that portion of Bass Strait that is enclosed by the
following impact assessment boundaries:

f  The Victorian mainland nearshore between Cape Otway and Lakes Entrance

f  The Tasmanian mainland nearshore between Cape Grim and Cape Portland

f Lines between King Island and Cape Otway and Cape Grim

f Lines between the Furneaux Group to Lakes Entrance and Cape Portland.
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In describing parts of the study area, the term inearshorei denotes state waters within the three
nautical mile (NM) limits and the term toffshorei denotes Commonwealth waters outside the State 3
NM limits.

In Figure 5.1, the study area has been selected for the description of the existing shallow water
environment of Bass Strait and within which the impact assessment boundaries of varying
dimensions will be considered for different impact assessment pathways. For example, the project
area for cable lay operation is 2-km wide either side of the proposed project alignment, whereas the
project area adopted by SETFIA (2022) for commercial fisheries is a polygon with a total width of
16 km, centered on the proposed alignment of the project, or 8 km either side of the alignment.

In terms of the propagation of low frequency underwater noise from project construction activities
and construction vessels, the acoustic field will extend westwards to King Island and eastwards to
Flinders Island, as will be the case for non-project vessels and marine traffic in Bass Strait.

5.2 Study methods

5.2.1 Information and data sources

Descriptions of the existing environment of Bass Strait and project area (see Section 6, Existing
conditions) have been informed by a literature review of publicly available data sources and a review
of several marine field investigation reports.

Desktop reviews were undertaken of the following sources:

I EIS scoping requirements from Commonwealth, Tasmanian, and Victorian governments:
o Commonwealth EIS scoping requirements (DCCEEW, 2022h).
0 Victorian EES/EIS scoping requirements (DTP, 2023).
o0 Tasmanian EIS guidelines (EPA Tasmania, 2022a ; EPA Tasmania, 2022b).

f Online public access databases, including:

EPBC Act Protected Matters Search Tool (PMST) (DCCEEW, 2023d).

Species Profile and Threats Database (DCCEEW, 2022c).

Atlas of Living Australia (CSIRO, 2022).

Victorian Biodiversity Atlas (DELWP, 2022b).

National Conservation Values Atlas (DCCEEW, 2022a).

Tasmanian Natural Values Atlas (DNRE, 2022).

Victorian State Wide Integrated Flora and Fauna Teams (SWIFFT, 2022).

Southern Australian Sea Turtles (SAST) Project (Deakin University, 2022).

I Peer reviewed scientific papers and studies, including key reports relevant to Bass Strait:
0 Basslink Integrated Impact Assessment Study (IIAS) (NSR, 2002).

BassGas Project Environment Effects Statement (Origin Energy, 2002).

Basslink. Marine biological Monitoring. (Chidgey et al., 2006).

Basslink. Supplementary Marine Biological Monitoring (CEE, 2009),

Installation and operational effects of a submarine cable in a continental shelf setting
(Sherwood et al., 2016).

f Publications from relevant organisations, including but not limited to:
0 Australian Maritime and Safety Organisation (AMSA).
0 Australian Fisheries Management Authority (AFMA).
0 Southern and Eastern Scalefish and Shark Fishery (SESSF) T Commonwealth Trawl sector.

O O O OO0 0O 0O O

O O O O
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0 Southern and Eastern Scalefish and Shark Fishery (SESSF) T Shark Gillnet and Shark Hook
sectors.

South East Trawl Fishing Industry Association (SETFIA, 2022).
SESSF T Shark Gillnet and Shark Hook sectors.
Bass Strait Central Zone Scallop Fishery (BSCZSF).
Tasmanian Seafood Industry Council (TSIC, 2022).
Seafood Industry Australia (SIA).
f  Marinus Link EIS/EES Appendices:
0 Technical appendix A: Electromagnetic fields (Jacobs, 2023).
0 Technical appendix G: Benthic ecology assessment (CEE, 2023).
f  Technical studies (attached to this report):

0 Attachment D: Supplementary Information T Underwater noise impact assessment (EGC,
2023).

Attachment E: Tioxide sediment analysis report (Tetra Tech Coffey, 2022).
Attachment F: Commercial fisheries data (SETFIA, 2022).
Attachment G: Underwater noise modelling (MDA, 2022).
Attachment H: Technical Memorandum on additional EMF modelling (Jacobs, 2022).
I Technical studies (not attached to this report):

o0 Marine engineering geophysical survey (Fugro, 2020).

o0 Marine traffic impact assessment (Stantec, 2023).

O O O O o

O O O O

5.2.2 Likelihood of occurrence of marine fauna

A likelihood of occurrence rating was used to categorise both EPBC Act listed species as well as
non-listed species potentially occurring within Bass Strait and the project's EPBC Act Protected
Matters Search Tool (PMST) search areas. The assessment of a likelihood of occurrence rating was
based on a literature review of selected marine fauna species and their preferred habitats and
foraging areas. In addition, species records of online databases such as the Atlas of Living Australia
(CSIRO, 2022), Victorian Biodiversity Atlas (DELWP, 2022b) and the Tasmanian Natural Values
Atlas (DNRE, 2022) were examined.

Table 5.1 presents a summary of the likelihood of occurrence ratings used in the present report.

Table 5-1: Likelihood of occurrence of marine fauna in Bass Strait and project PMST areas

Likelihood rating ~ Description

Remote No prior known occurrence and/or is not anticipated to occur

Rare Occurs rarely and/or is unlikely to occur

Possible Possible but does not commonly occur and/or may occur at some time
Likely Has occurred before and will again and/or is likely to occur

Very likely Occurs frequently and/or is expected to occur

In Section 6 (Existing conditions), the likelihood of occurrence of various marine flora and fauna,
including invasive species includes the likelihood ratings in Table 5.1. These likelihood ratings are
presented in bold and italicised font to denote their special meaning in this report.
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5.3.2 Significance assessment method

The significance assessment method has been adopted where a qualitative assessment is required.
This approach assumes the identified impacts will occur, as this conservative method enables a
more comprehensive understanding and assessment of the likely impacts of a project. It focuses
attention on the mitigation and management of potential impacts through the identification and
development of effective design responses and environmental controls.

The significance assessment method is based on determining significance through a combination of
the sensitivity (of a marine environmental value or receptor) and the magnitude (of an impact). The
descriptors used to categorise the sensitivity of receptors and magnitude of impacts are described
below.

5.3.2.1 Sensitivity criteria

The sensitivity of an environmental value is determined with respect to its protection status,
intactness, uniqueness or rarity, resilience to change and replacement potential.

Table 5.2 presents criteria for assessing the sensitivity of a marine environmental value, or receptor,
which are met if one or more of the definitions apply.

Table 5-2: Sensitivity criteria

Sensitivity level Descriptor

Very high ' The value is listed on a recognised or statutory state, national or international
register, or is protected under legislation, regulations or guidelines as being of
very high significance (e.g., critically endangered).

I The value is intact and retains its intrinsic value.

f Itis unique. Itis isolated to the affected system/area which is poorly represented
in the broader region, territory, country or the world.

1 Itis fragile and predominantly unaffected by existing threatening processes. Small
changes will lead to substantial changes to the prescribed value.

1 Itis not widely distributed throughout the system/area and consequently will be
difficult or impossible to replace.

High ' The value is listed on a recognised or statutory state, national or international
register, or is protected under legislation, regulations or guidelines as being of
high significance (e.g., endangered).

1 The value is relatively intact and retains most of its intrinsic value.

1 Itis locally unique to the environment or community in which it occurs, with few
regionally available alternatives.

I Itis predominantly unaffected by existing threatening processes. Small changes
will lead to changes to the prescribed value.

I Itis not widely distributed throughout the system/area and consequently recovery
potential will be limited.

Moderate f The value is listed on a recognised or statutory state, national or international
register, or is protected under legislation, regulations or guidelines as being of
moderate significance (e.g., vulnerable).

f The environmental value is in a moderate to good condition despite it being
exposed to threatening processes. It retains many of its intrinsic characteristics
and structural elements.

 Itisrelatively well represented in the systems/areas in which it occurs, but its
abundance and distribution are limited by threatening processes.
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Sensitivity level  Descriptor

I Threatening processes have reduced the environmental or social valueis
resilience to change. Consequently, changes resulting from project activities may
lead to degradation of the prescribed value.

I Replacement of unavoidable losses is possible due to its abundance and
distribution.

Low ' The value is not listed on a recognised or statutory state, national or international
register, or is protected under legislation, regulations or guidelines as being of
significance.

f Itisin a poor to moderate condition as a result of existing threatening processes
which have degraded its intrinsic value.

f Itis not unique or rare and numerous representative examples exist throughout
the system/area.

f Itis less widely distributed throughout the host systems/areas.

f There is slight detectable response to change of the value but can quickly
recover.

f  The abundance and wide distribution of the value ensures replacement of
unavoidable losses is assured.

Very low f  The value is not listed on any recognised or statutory register. It is not recognised
locally by relevant suitably qualified experts or organisations e.g., historical
societies.

f Itisin a poor condition due to existing threatening processes, which have
degraded its intrinsic value.

f Itis not unique or rare and representative examples exist abundantly throughout
the system/area.

1 Itis abundant and widely distributed throughout the host systems/areas.

' There is no detectable response to change, or change does not result in further
degradation of the value.

5.3.2.2 Magnitude of impact criteria

The criteria for assessing the magnitude of a potential impact due to the project considers three
different aspects of the impact as follows:

 Spatial (geographical extent) is an assessment of the spatial extent of the impact where the
extent is defined as site, local, regional, or widespread (meaning state-wide or national or
international).

f Duration is the timescale of the effect i.e., if it is short, medium or long term.
 Severity is an assessment of the scale or degree of change from the existing condition from the
impact. This could be positive or negative.

The magnitude of impact will be assessed for all credible impact pathways (i.e., where a project
activity may lead to an impact on a value).

Table 5.3 presents criteria for the magnitude of impact to a marine environmental value, which are
met if one or more of the definitions apply.
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Table 5-3: Magnitude of impact criteria

Magnitude level  Descriptor

Severe f Animpact that causes permanent changes to the physical, ecological, or social
environment and irreversible harm to values or consequences of the impact are
unknown and management controls are untested.

f  Total loss of, or severe alteration to a marine ecological value, and/or loss of a
high proportion of the known population or range of the value with a strong
likelihood that the viability of the value will be severely reduced.

I Avoidance through appropriate design responses is required to address the
impact.

Major ' Major loss of or alteration to a marine ecological value and/or loss of a significant
proportion of the known population or range of the value, with the viability of the
biological value/resource reduced.

f Significant effect to marine ecosystem functions or other relevant environmental
values.

f  Animpact that is widespread, long lasting and results in substantial change to the
value either temporary or permanent.

. Can only be partially rehabilitated or uncertain if it can successfully be
rehabilitated.

1 Receives widespread local community complaints and lasting effects on the social
fabric of a community.

Moderate ' Moderate changes to a marine ecological value that is readily detectible with
respect to natural variability.

' Moderate effect to ecosystem functions or other relevant environmental or marine
environmental values.

1 Animpact that extends beyond the operational area to the surrounding area but is
contained within the region where the project is being developed.

' The impacts are short term and result in changes that can be ameliorated with
specific management controls.
May receive local community complaint.

Minor f Minor effect compared to existing baseline conditions.
f Effects unlikely to reduce the overall viability of a marine environmental value or
receptor.

1 Effect barely detectable with respect to natural variability.

f  Alocalised impact that is short term and could be effectively mitigated through
standard management controls.
Remediation work and follow-up required.

Negligible A temporary impact likely to be very low and highly localised.

I Either unlikely to be detectable or could be effectively mitigated through standard
management controls.

I Impacts within statutory limits or guideline values and no detectable change to the
existing environment beyond natural variability.

I  Reduction in the viability of a marine environmental value is highly unlikely.

I Full recovery expected.
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f Resilience to change is determined by the extent to which a value can cope with change
including that posed by threatening processes. This factor is an assessment of the ability of a
value to adapt to change without negatively affecting its conservation status, intactness,
unigueness, or rarity.

f Replacement potential is the potential for a representative or equivalent example of the
environmental value to be found to replace any losses.

Identification of the nearshore and offshore marine environmental values (isitesi, or ireceptorsf) that
require protection is a key step in assessing potential impacts of the project on marine ecology and
resource use.

The environmental values of the marine environment reflect the interaction of the physical and
biological environment, local communities, and other marine stakeholders. The generic sensitivities
of the environmental values of the marine pelagic and benthic environment are given in Table 5.5.

The environmental values and sensitivities in Table 5.5 are representative of elements or segments
of the marine environmenti such as pelagic and benthic zonation, which are relevant to the
assessment of the residual impacts of the project (Section 7, Impact assessment) in the context of

the existing nearshore and offshore environment of Bass Strait.

Table 5-5: Summary of marine environmental values and sensitivities

Environmental value Description ‘ Sensitivity
Marine pelagic environment:
Depth range 0 m to lowest astronomical I Low biodiversity and low abundances of threatened Low
tide (intertidal zone) (Vic and Tas) or sensitive species/communities
Key receptors: 1 Low primary and secondary productivity.
Phytoplankton. Zooplankton, nekton (fishes 1 Elevated nutrient levels from riverine inputs and land
and water column invertebrates) runoff (particulate and dissolved nutrients).
| High-energy hydrodynamics (intertidal seabed
disturbance by waves, surf, swash and backswash)
resulting in lower water quality (increased suspended
sediment concentrations and associated turbidity).
Depth range 0 to ~50 m (Euphotic** zone I High biological diversity and productivity in which High
within epipelagic zone 0 to 100 m*) (Vic, primary producers (e.g., phytoplankton) within the
Tas and Cwlth) euphotic zone provide the basis of the food web for
Kev environmental receptors: secondary producers (e.g., zooplankton and
Phyt lankt | Ift o Kt micronekton), which in turn are consumed by fish and
ytopiankton, zooplankton, mlcrqne on, pelagic macroinvertebrates.
nekton (near surface water macroinvertebrates ) . - -
(e.., jellyfishes, squid and fishes) | High primary productivity and secondary productivity
9 +S4 but limited by nutrient supply, as nutrient
concentrations in Bass Strait are low.
| Depth of the euphotic zone varies in turbidity, colour,
hue and density of plankton in the water column.
| Presence of apex and high trophic level secondary
consumers, such as marine mammals, (e.g., whales,
dolphins, seals), near-surface fishes (e.g., yellowtail
kingfish, southern bluefin tuna and Australian
salmon), and Little Penguins.
Depth range 50 to 80 m (zone below the 1 A zone of lower primary productivity and secondary Moderate
euphotic zone to the seabed) (Cwlth) productivity limited by nutrient supply and reduction in
Key receptors: penetration of photosynthetically active light.
Mid-water zooplankton and micronekton ' Presence of apex and higher trophic level secondary
(salps, crustaceans, larval fish), pelagic consumer, suc;h as foraging marine mammals, (e.g.,
macroinvertebrates such as squid and whales, dolphins, sea]s), sharks .(e.g., gummy and
jellyfishes, and mid- to deep-water adult and school sharks), and Little Penguins.
juvenile fishes (e.g., gummy and school
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Environmental value Description ‘ Sensitivity
sharks), and foraging marine mammals such
as whales, dolphins, and seals.
Marine benthic environment:
Seabed depth zone (0 to Lowest 1 A zone of intertidal beach sand habitat. Low
Astronomical tide (Intertidal zone)) 1 Very low primary productivity due to frequent sand
(Vic and Tas) mobilisation (e.g., tidal flows, surf, swash and
Key receptors: backswash) and lack of hard substrate attachments
Beach infauna including amphipod and isopod for benthic algae and macroalgae.
crustaceans, polychaete worms, and bivalve 1 A zone characterised by low biodiversity and
molluscs. abundances of benthic infauna.
Seabed depth zone (5 to 20 m) (subtidal I Frequent physical disturbance of seabed sediments Low
nearshore zone i sandy seabed) (sands and gravels) by wave action (ripples) and
(Vic and Tas) lower bottom-water quality of sandy seabed habitats.
Key receptors:  Low primary productivity due to low diversity and
Mixed macroalgae, seagrass (Victoria only), a_lbundance of benthic algae (e.g., encrusting or
epibenthic macroinvertebrates, benthic and filamentous algae) and macroalgae, and absence of
demersal fishes, foraging seals, Little seagrass. o ) )
Penguins, dolphins etc. f Low secondary productivity due to low diversity and
' abundance of epibenthic macroinvertebrates and
sediment infauna.
Seabed depth zone (5 to 20 m) (subtidal 1 Low-profile reefs, and rock platform and cobbles Moderate
nearshore zone i low-profile reefs) intermixed with patches of sand with low vertical
(Vic and Tas) profile and structural diversity.
Key receptors: f Moderate primary productivity due to higher diversity
Mixed macroalgae and encrusting coralline red and abundance of benthic algae (e.g., encrusting or
algae, encrusting invertebrates and solitary f""’.‘mer.“"us algae), macroalgae and seagrasses
sponges and ascidians, epibenthic (Y|ctor|a only). ) )
macroinvertebrates (e.qg., starfishes, sea T Mixed _macroalgae and epibenthic o
urchins and decapod crustaceans), benthic macroinvertebrates, sponges, corals and ascidians.
reef-attached fishes.
Seabed depth zone (5 to 20 m) (subtidal | High-profile reef habitat with high vertical structural High
nearshore zone i high-profile reefs) (Tas) diversity offering niches and microhabitats.
Key receptors:  High primary productivity due to higher diversity and
Mixed macroalgae and encrusting coralline red | abundance of benthic algae (e.g., encrusting or
algae, encrusting invertebrates and solitary filamentous algae) and mixed red, green and brown
sponges and ascidians, epibenthic m.acroalgae. o
macroinvertebrates (e.g., starfishes, sea | High secondary productivity due to presence of
urchins and decapod crustaceans), benthic diverse and abundant herbivorous and omnivorous
reef-attached and reef-associated %ishes epibenthic macroinvertebrates including sponges,
' corals and ascidians.
| Higher abundance of reef-attached and reef-
associated fishes and foraging predators (e.g.,
carnivorous fish, seals, Little Penguins.
Depth range 10 to 15 m (Nearshore I A restricted narrow zone of seabed habitat suitable High
endangered seagrass zone) (Vic) for the FFG Act endangered Tasman grass-wrack
Key receptor: (Heterozostera tasmanica) in nearshore Victoria.
Tasman grass-wrack { Low to moderate density of Tasman grass-wrack,
which occurs in patches in this zone (CEE, 2022).
Depth zone 65 to 75 m (Offshore sponge I A narrow zone of seabed in silt-clay seabed where High

bed zone) (Cwlth)

Key receptors:

Mesophotic isponge bedsi of conservation
interest comprising communities of sessile,
filter feeding fauna containing habitat-forming
organisms.

large catches of sponges were undertaken by the
Museum of Victoria (Butler et al., 2002).

I The high diversity sponge bed communities comprise
sponges (Porifera), gorgonians (octocorals),
bryozoans, and ascidians, which flourish in low light
conditions.
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I The sponge beds are described as largely
unexplored but are likely to be extremely species rich,
high in endemism and likely to include many species
new to science (Butler et al., 2002).
| The sponge beds have a patchy distribution where
the 65 to 75 m depth zone is intercepted by the
projectis alignment.
Marine resource use:
Pelagic commercial fisheries within 16-km | 1 Commonwealth managed Southern Squid Jig Fishery | moderate
wide study area of project alignment (Vic, and SESSF Commercial Trawl Sector (pelagic and
Tas and Cwlth) mid-water otter-board trawl subsector).
Key receptors: f Victorian Ocean General Fishery.
Southern Jig Fishery: Arrow. Victorian Ocean { Tasmanian Scalefish Fishery.
General Fishery: Gummy and school sharks, f The fishery resources in the 16-km wide study area
Australian salmon, and pink snapper. straddling the projectis alignment (SETFIA ,2022)
Tasmanian Scalefish Fishery: southern garfish, represent a small fraction of the total fishery resource
bastard trumpeter, silver warehou, silver area.
trevally, striped trumpeter, southern calamari,
Arrow squid, and banded morwong
Demersal commercial fisheries within 16- 1 Commonwealth managed fisheries: SESSF Moderate
km wide study area of project alignment Commercial Trawl Sector, CTS (otter-board demersal
(Vic, Tas and Cwlth) or bottom-trawling subsector), SESSF Shark Gillnet
Key,receptorS' and Shark Hook Sector (SGSHS), Bass Strait Central
Danish Seine: Tiger flathead and eastern q _Zl_one Sc.allop Flsher;/ :BﬁC.ZSSk;r:d DamthSeme.
school whiting. SGSHS: Gummy and school asmanian managed fisneries. Abalone and sea |
sharks Abalc?ne and Sea Urchir)ll' abalone and Urchin diving fishery, Rock Lobster Fishery, Scalefish
o . ) Fishery, and Wrasse (Ocean) fishery.
sea urchins. Abalone Fishery and Rock lobster Vi .y df (h _ ')Ab | Y Fish q
Fishery: abalone and rock lobsters. Victorian T Victorian managed TISheries. Abalone Fishery .an
0 Fisherv: d school shark Rock Lobster Fishery, Ocean General Fishery:
( cean) IShery. gummy and school sharks, Demersal longline and demersal gillnet subsectors.
Austrahan salmpn, pink snapper, flatheads, Wrasse (Ocean) Fishery Central subsector.
sardines, and pilchards. Wrasse (Ocean)
fishery: bluethroat, purple and other wrasses.
Tasmanian Scalefish Fishery: Tiger flathead,
wrasses, silver trevally, redfish, jackass
morwong and striped trumpeter
Pelagic commercial fisheries outside 16-km | T Commonwealth managed fisheries: SESSF Low

wide study area of project alignment

(Vic, Tas and Cwilth)

Key receptors:

Deepwater blue grenadier, pink ling and mirror
dory.

Giant Crab Fishery: giant crabs. Purse Seine
Fishery: southern bluefin tuna, Australian
sardine, blue mackerel, and jack mackerel
(see Attachment F, SETFIA (2022) for other
receptors).

Commercial Trawl Sector (deep water), CTS (deep
water otter-board demersal or bottom-trawling
subsector).

f Tasmanian managed fisheries: Giant Crab Fishery,
Commercial Dive Fishery, Mackerel Fishery, Shellfish
Fishery and Seaweed Fishery.

{ Victorian managed fisheries: Giant Crab Fishery, Bait
(General) Fishery, Sea Urchin Fishery (Central Zone,
Purse Seine (Ocean) Fishery, Scallop (Ocean)
Fishery, Trawl (Inshore) Fishery.

| These fisheries have a much-reduced sensitivity as
they are not present in the 16-km wide study area
straddling the projectis alignment

* The whole of central Bass Strait (i.e., the Study Area) with a maximum depth of 80 m is within the epipelagic zone (0 to

200

m).

** Euphotic zone is a useful index of the penetration of diffuse sunlight into the sea and represents the depth at which
photosynthetically active radiation (PAR) is reduced to about 1% of the level at the water surface
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In the abovementioned list of significant impact criteria applicable to the environment within a
Commonwealth marine area, the MNES significance impact criteria relating to heritage values
including historic shipwrecks in a Commonwealth marine area do not apply to this Marine Resource
and Ecology Impact Assessment Report, as they are assessed in EIS/EES Technical Appendix I:
Underwater cultural heritage.

In the current impact assessment, a residual impact significance rating of Major or High (see Table
5-4, Significance impacts matrix for derivation) would equate to a significant impact under the Matters
of National Environmental Significance T Significant impact guidelines 1.1 (DoE 2013), which also
includes any MNES of the environment within a Commonwealth marine area.

5.3.3 Comparison with environmental guidelines

Those impacts or impact sources with the potential to cause changes to marine water and/or
sediment quality, or wastewater discharges can be readily evaluated by comparing measured or
predicted quantities to objective quantitative criteria, guidelines, or standards.

This section addresses consistency with the following assessment criteria:

I Comparison with ambient water quality guidelines.
I Comparison with sediment quality guidelines.
f Compliance with end of pipe discharge guidelines.

The above assessment criteria are discussed in more detail below.
5.3.3.1 Comparison with ambient water quality guidelines

The Australian and New Zealand guidelines for marine water quality and the protection of marine
ecosystems (ANZG, 2018a) were adopted to allow comparisons of existing or predicted water quality
measurements to the guidelines.

Table 5.6 presents a list of water quality parameters and corresponding ANZG (2018a) ambient
water quality guidelines for the protection of 99% of marine species. This protection level is
commonly assigned to largely unmodified aquatic ecosystems under the EPAis Environment
Reference Standard (ERS) (EPA Victoria, 2017).

Under the ERS, Bass Strait is classified as a flargely unmodifiedi ecosystem, which is defined as
one in which marine biological diversity may have been negatively affected to a relatively small but
measurable degree by human activity. Therefore, the marine water guidelines for the 99% species
protection applies to Bass Strait waters.

Table 5-6: Marine water quality guidelines

Metal or metalloid ‘ Units ‘ 99% species protection
General water quality parameters:

Temperature °C N/A
Dissolved Oxygen (DO) mg/L N/A

Total Suspended Solids (TSS) mg/L N/A

Turbidity NTU N/A

pH Log pH units N/A

Electrical conductance (EC) pS/cm N/A
Ammonia pg/L 500

Nitrate (as NOs" + NO2") pg/L N/A
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Table 5-7: Marine sediment quality guidelines (ANZG, 2018b)

Metal or metalloid Units Default Guideline Value | Guideline Value-High
(dry weight) (DGV) (GV-High)

Silver (Ag) mg/kg 1 4
Arsenic (As) mg/kg 20 70
Cadmium (Cd) mg/kg 15 10
Chromium (Cr) mg/kg 80 370
Copper (Cu) mg/kg 65 270
Mercury (Hg) mg/kg 0.15 1
Nickel (Ni) mg/kg 21 52
Lead (Pb) mg/kg 50 220
Antimony (Sb) mg/kg 2 25
Zinc (Zn) mg/kg 200 410

Source: ANZG (2018b).
5.3.3.3 Comparison with end -of-pipe discharge guidelines

The project has no proposed direct discharges of treated or untreated wastewater to the marine
environment. Clean stormwater runoff and overflow from the Heybridge converter station site will be
discharged via an existing drainage culvert to the marine environment (Entura, 2023). This will be
done in accordance with EPA Tasmanian policy requirements.

Potential marine discharges from the projectis contracted cable lay ship, offshore support vessels,
dive boats, and various small boats have been considered in this report.

Australia is a signatory to two conventions that are relevant to the project:

f International Convention for the Prevention of Pollution from Ships 1973 (as modified by the
London Protocol of 1978) (MARPOL) (1994) and Annex IV of MARPOL, Regulations for the
Prevention of Pollution by Sewage from Ships.

f  Convention on the Prevention of Marine Pollution by Dumping of Wastes and Other Matter (1975)
and Protocol to the Convention on the Prevention of Marine Pollution by Dumping of Wastes and
Other Matter (2006) (London Protocol).

The implications of these two conventions to the project are discussed below.

5.3.3.3.1 Marine pollution from contractors 6 v essel s

Accidental contamination of the marine environment confers a risk to the project; however, with good
practice and observation of the MARPOL regulations by contractors, this risk should be managed to
be as low as reasonably practical during the construction, operations, and decommissioning phases
of the project. Therefore, potential marine pollution from contractorsi vessels is not described further
but is noted here to provide completeness of consideration.

5.3.3.3.2 Dumping of wastes and other matter

During the construction, operations, or decommissioning phases, there are no proposals to dump
wastes or other materials in contravention of the prevention of marine pollution under the London
protocol. Note that targeted rock dumping to protect project cable(s) laid over hard seabed or the
emplacement of rock mattresses are outside the meaning of waste dumping and other matter defined
in the convention. Therefore, there will be no dumping of waste or other matter by the project.
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5.3.4 Risk assessment method

The risk assessment method, which is an essential component of implementing a risk management
system, was adopted for the assessment of invasive marine species and project vessel collisions
with marine megafauna (e.g., whales and sea turtles). The risk assessment method involves three
steps: risk identification, risk analysis and risk evaluation. Risk analysis is an iterative process that
involves the examination of the identified risks, the potential consequences (impacts) associated
with each risk and the likelihood (probability) of that consequence occurring (ISO, 2018).

The assessment of risk of harm to identified values (prior to implementation of proposed standard
mitigation measures to avoid, minimise, offset, and manage impacts) is conducted by examining the
likelihood of harm occurring and the potential consequences (i.e., a measure of severity of
environmental impact) should the harm occur.

5.3.4.1 Qualitative criteria for likelihood

Table 5-8 describes qualitative criteria developed to rank the likelihood of potential impacts.

Table 5-8: Qualitative criteria for likelihood

Descriptor ‘ Description

Almost certain A hazard, event and/or pathway exists, and harm has occurred in similar environments
and circumstances elsewhere and is expected to occur more than once over the
duration of the project activity, project phase or project life.

Likely A hazard, event and/or pathway exists, and harm has occurred in similar environments
and circumstances elsewhere and is likely to occur at least once over the duration of
the project activity, project phase or project life.

Possible A hazard, event and/or pathway exists, and harm has occurred in similar environments
and circumstances elsewhere and may occur over the duration of the project activity,
project phase or project life.

Unlikely A hazard, event and/or pathway exists, and harm has occurred in similar environments
and circumstances elsewhere but is unlikely to occur over the duration of the project
activity, project phase or project life.

Rare A hazard, event and/or pathway is theoretically possible for the project and has occurred
once elsewhere but is not anticipated to occur over the duration of the project activity,
project phase or project life.

5.3.4.2 Qualitative criteria for consequence

Table 5-9 describes qualitative criteria developed to rank the consequence of potential impacts.

Table 5-9: Qualitative criteria for consequence

Descriptor ‘ Description

Severe An effect that causes permanent changes to the environment and irreversible harm to
physical, ecological, or social environmental values or consequences of the impact are
unknown and management controls are untested.

Causes major public outrage, sustained widespread community complaints. Prosecution
by regulatory authorities.

Avoidance through appropriate design responses is required to address the impact.

Major An effect that is widespread, long lasting and results in substantial change to the value
either temporary or permanent.

Can only be partially rehabilitated or uncertain if it can successfully be rehabilitated.
Appropriate design responses are required to address the impact.

Causes major public outrage, possible prosecution by regulatory authorities. Receives
widespread local community complaints.
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Descriptor ‘ Description

Moderate An effect that extends beyond the operational area to the surrounding area but is
contained within the region where the project is being developed.

The harm is short term and result in changes that can be ameliorated with specific
management controls.

Minor A localised effect that is short term and could be effectively mitigated through standard
management controls.
Remediation work and follow-up required.

Negligible A localised effect that is temporary and does not extend beyond operational area. Either
unlikely to be detectable or could be effectively mitigated through standard management
controls.

Full recovery expected.

5.3.4.3 Qualitative risk assessment matrix

The risk of harm is determined by combining the likelihood (Table 5-8) and consequence (Table 5-9)
using the resultant matrix in Table 5-10.

Table 5-10: Qualitative risk assessment matrix

\ Likelihood

SEBEUENG: Rare
Severe ‘ Moderate
Major Moderate Low
Moderate Moderate Low Low
Minor Moderate Moderate Low Low
Negligible Low Low Low

Low risks are considered minor and acceptable and will be managed by the projectis standard
operating procedures and managing for continual improvement.

Where the risk level is higher than low, additional management and mitigation measures are required
to be considered and implemented to reduce the risk to as low as reasonably practicable (ALARP)
and tolerable levels.

Risk evaluation involves making decisions, based on the outcomes of the risk analysis, about which
risks need treatment and the priority for treatment implementation. For the purposes of the preset
project, potential incidental or unplanned events that require a risk assessment include:

! Incidental events:

0 project vessel collision risks with other vessels.

0 project vessel collision risk with large migratory cetaceans.

o commercial trawling entanglement with exposed (non-buried) project structures.
f Unplanned events:

0 introduction of marine invasive species

0 spread of existing invasive species

In the current qualitative risk assessment, a residual risk rating of Major or High (see Table 5 10,
Qualitative risk assessment matrix for derivation) would equate to a ésignificant impacti for Matters
of National Environmental Significance T Significant impact guidelines 1.1 (DoE 2013), which
includes consideration of the adverse risk of a marine invasive species becoming established in the
Commonwealth marine area or adverse event risks such as project vessel collisions with other
vessels or project vessel collision risks to MNES migrating marine megafauna.
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5.3.5 Cumulative impact assessment

The EIS guidelines and EES scoping requirements both include requirements for the assessment of
cumulative impacts. Cumulative impacts result from incremental impacts caused by multiple projects
occurring at similar times and within proximity to each other.

To identify possible projects that could result in cumulative impacts, the International Finance
Corporation (IFC) guidelines on cumulative impacts have been adopted. The IFC guidelines (IFC,
2013) define cumulative impacts as those that tresult from the successive, incremental, and/or
combined effects of an action, project, or activity when added to other existing, planned, and/or
reasonably anticipated future ones.}

The approach for identifying projects for assessment of cumulative impacts considers:

f Temporal boundary: the timing of the relative construction, operation and decommissioning of
other existing developments and/or approved developments that coincides (partially or entirely)
with Marinus Link.

f Spatial boundary: the location, scale and nature of the other approved or committed projects
expected to occur in the same area of influence as Marinus Link. The area of influence is defined
as the spatial extent of the impacts a project is expected to have.

Proposed and reasonably foreseeable projects were identified based on their potential to credibly

contribute to cumulative impacts due to their temporal and spatial boundaries. Projects were

identified based on publicly available information at the time of assessment. The projects considered
for cumulative impact assessment in Bass Strait are:

I Star of the South Offshore Wind farm

f Offshore wind development zone in Gippsland including Greater Gippsland Offshore Wind
Project (BlueFloat Energy), Seadragon Project (Floatation Energy), and Greater Eastern
Offshore Wind (Corio Generation).

The projects relevant to this assessment have been determined based on the potential for cumulative

impacts to marine ecology and resource use values. Projects assessed as relevant to this

assessment are:

f Offshore Victorian wind development declared areas in Gippsland including:

o Star of the South Offshore Wind Project (SOTS).

0 Greater Eastern Offshore Wind (Corio Generation).

o0 Greater Gippsland Offshore Wind Project (BlueFloat Energy)
0 Seadragon Project (Flotation Energy).

5.4 Stakeholder engagement

Consultation has been a key part of the project design and development as part of the environmental
impact assessment process. There have been meetings, communications and dialogue with the
local communities, including key stakeholders such as Traditional Owners and commercial fisheries.
These consultations are continuing and will be reported in the EIS/EES.

5.5 Assumptions and limitations

Key assumptions and limitations of the impact assessment process are summarised below while
specific assumptions and/or limitations are outlined in the relevant impact sections of this report.
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5.5.1 General

This marine ecology and resource impact assessment has been based on a knowledge of the
existing marine environment of the project and observed marine environmental impacts associated
with similar subsea interconnector projects (e.g., Basslink Project and operations), as well as more
recently observed marine environmental impacts associated with from marine renewable energy
projects and operations (e.g., offshore wind farms). Since the marine impact assessment process
deals with the future there is, inevitably, some uncertainty about what will realistically happen.

As with most proposed marine development projects, the impact assessment process is based on
defining representative scenarios reflecting typical conditions likely to be experienced during
construction, operation, and decommissioning of the project. This report presents adopted scenarios
and outlines any assumptions and limitations of the scenarios within the relevant impact assessment
sections.

The present report has adopted a precautionary approach to the identification and assessment of
impacts. Wherever possible, impact predictions have been made based on the results of field
surveys and using the best available data, methods and the scientific knowledge available at this
juncture. Where predictive ability is lacking or where uncertainty remains, this is acknowledged and
commented upon, and greater emphasis will be placed on subsequent monitoring.

5.5.2 Key assumptions and limitations

Key assumptions and limitations are outlined in the following sections.
5.5.2.1 Baseline marine ecology

The nearshore video and drop camera surveys of Waratah Bay were based on the 2021 alignment
of the projectis subsea cables. However, the 2022 re-alignment, which is a maximum of 535 m west
of the 2021 alignment, was not surveyed in detail by CEE (2022). The key assumption here is that
the seabed biological communities of the 2022 project re-alignment will mirror those of the 2021
alignment at similar depths and distances from the shore. It is expected that the character of any
marine communities associated with habitat on the 2022 alignment in Waratah Bay will be the same
as those documented on similar habitats in the 2018 and 2021 surveys about 2 km to the east.

Additional species lists of fauna inhabiting nearshore sandy seabed have been derived from regional
data (e.g., nearshore Tasmania at Five Mile Bluff for the Basslink Project (Chidgey et al., 2006) and
the Tasmanian Natural Values Atlas (DNRE, 2020).

5.5.2.2 Underwater noise sources and impacts

In common with most marine construction projects, the types and number of construction vessels
required is not yet known. Therefore, assumptions had to be made about the required types, size,
and capacity of vessels likely to be involved in the project construction, operations and
decommissioning were derived from literature reviews of similar subsea interconnector projects or
operations. The present report is therefore based on (typicali noise source levels impacts for different
categories of project vessels.

In a similar manner, the prediction of noise impacts of project construction equipment (e.g., a jet
trencher or targeted rock placement) involves unknown underwater noise source level
characteristics for construction equipment that will be used on site. Therefore, a literature review was
undertaken of similar types of equipment used in cable installation and burial. The present report is
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therefore based on ftypicali underwater noise source levels for different categories of marine
construction equipment.
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6  Existing conditions
6.1 Overview

This section outlines the existing physical, biological, and resource use aspects of the marine
environment of the study area and project area within Bass Strait. Natural magnetic fields and electric
fields in Bass Strait are described separately and in context within impact assessment Section 7.3.1
(Magnetic field impacts) and Section 7.3.2 (Electric field impacts), respectively.

6.2 Physical environment

6.2.1 Climate

Bass Strait is located within a cool temperate region with cold, wet winters and warm, dry summers.
The regional climate is dominated by subtropical high-pressure systems in summer and sub-polar
low-pressure systems in winter. The conditions are primarily influenced by weather patterns
originating in the Southern Ocean.

6.2.1.1 Rainfall

Table 6.1 presents mean and median annual rainfall at four weather stations across Bass Strait,
comprising one in Victoria (Wilsons Promontory Lighthouse), and three in Tasmania with two located
offshore at Hogan Island and King Island Airport and one located onshore at Burnie. Figure 6.1
shows the locations of weather stations across Bass Strait.

Table 6-1: Monthly and annual rainfall across project area in Bass Strait

Monthly rainfall (mm

Jun

Victoriai Wilsons Promontory Lighthouse:

Mean 52.0 | 46.7 | 69.8 | 845 | 114.6 | 119.3 | 123.0 | 123.7 | 98.6 | 91.7 | 70.6 | 64.2 | 1057.7
Median 46.4 | 38.1 | 58.6 | 80.9 | 102.9 | 114.7 | 110.2 | 116.2 | 96.2 | 84.8 | 67.9 | 57.2 | 1075.2
Tasmaniai Hogan Island:
Mean 39.6 | 36.5| 46.2 | 52.9 | 59.1 61.0 72.2 74.9 53.2 | 43.6 | 43.7 | 425 638.5
Median 36.0 | 27.4 | 40.4 | 48.0 | 63.5 63.0 73.6 67.0 49.1 | 39.8 | 46.4 | 40.1 667.6
Tasmaniai Burnie (Park Grove):
Mean 449 | 43.2 | 516 | 73.0| 945 | 101.4 | 123.8 | 110.2 | 88.7 | 84.4 | 68.5 | 63.2 958.2
Median 39.2 | 39.1 | 45.2| 62.8| 89.6 89.2 | 113.7 | 105.6 | 81.8 | 76.0 | 69.7 | 57.4 946.7
Tasmaniai King Island Airport:
Mean 39.7 | 315 | 51.0| 56.1 | 89.5 98.3 | 116.2 | 114.7 | 84.9 | 745 | 553 | 47.1 858.7

Median 324 27.0 | 474 | 486 | 80.2 984 | 1178 | 111.2 | 77.2 | 69.6 | 54.2 | 40.0 852.0
Source: BOM (2021).

Mean annual rainfall across Bass Strait, in the vicinity of the proposed northern alignment of the
project, decreases from 1,057.7 mm at Wilson Promontory in Victoria to 638.5 mm at Hogan Island
in central Bass Strait and increases to 958.2 mm at Burnie in Tasmania. In general, the wetter
months are May through August, and the drier months are November to February.
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Figure 6.1 Weather station locations across Bass Strait

The relatively low annual rainfall at Hogan Island (75 km east of the projectis proposed alignment)
was comparable to the nearest western weather station on King Island (190 km west of the project),
which had a mean annual rainfall of 858.2 mm, confirming lower levels in central Bass Strait.

6.2.1.2 Winds

The project area across Bass Strait is exposed to winds that vary and depend on the season. In the
winter months, a regular succession of depressions passes to the south of Tasmania and strong to
gale-force westerlies may persist for weeks at a time with only brief intermissions. These depressions
are a principal source of unsettled weather in Bass Strait. In the spring the winds are mostly northerly
through west to south-westerly. During the summer months, westerly winds prevail whilst in the
autumn the winds are northerly through west to south-westerly.

Low-pressure systems are accompanied by strong westerly winds and rain-bearing cold fronts that
move from west to east across the Strait, producing strong winds from the west, northwest and
southwest.
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6.2.2 Oceanography

The region of Bass Strait is characterised as oceanic, with weak nearshore tidal currents, complex
large-scale ocean currents, high wave climate and a wide spatial and temporal range in water
temperature (NSR, 2001). Approximately 255-km wide and with an average depth of 50 metres,
Bass Strait features numerous islands, deep ocean drop-offs at its western and eastern margins,
and a meeting point of currents created by the merging of the Pacific Ocean and Southern Ocean.
Bass Strait current and wave conditions are described below.

6.2.2.1 Currents and wave conditions

Bass Strait is influenced by three very different water masses: northern Bass Strait, south Tasman
Sea and the East Australia Current (Fandry et al., 1985; Gibbs et al., 1986). In winter, surface water
from the Great Australian Bight moves eastwards through Bass Strait, transforming under the
prevailing atmospheric conditions into the locally formed Bass Strait water, which reaches its
minimum temperature near Flinders Island. A northward flow at the eastern shelf break of Bass Strait
carries Bass Strait water and, from east of Tasmania, sub-Antarctic surface water towards the coast
of Victoria. The low-salinity water in eastern Bass Strait and westwards along the north Tasmanian
coast during November may indicate penetration of sub-Antarctic surface water (Gibbs et al., 1999).
The strength of each of these water masses influences in Bass Strait is in turn influenced by seasonal
and regional wind patterns. The effects of these water masses may influence Bass Strait water
quality (e.g., temperature, nutrients and phytoplankton).

Bass Strait is a high-energy environment, and storms are frequent. In central Bass Strait, the wave
climate is dominated by westerly and southwesterly swells. The median significant wave height can
range from 1 to 2 m in the northern and central parts of Bass Strait and to about 1 m in the southern
part (NSR, 2001). Wave climate in shallow waters can induce near-seabed orbital velocities, which
can initiate bed sediment transport and resuspension of fine-grained seabed sediments.

Significant differences in sea state intensity can exist in Bass Strait during large storms with wind
and waves from the southeast, with maximum significant wave heights during large storms reaching
9.7 m (Silbert et al, 1980). On the night of 3 February 2005, the 194-m long passenger ship MV
Spirit of Tasmania |, with 623 passengers aboard, was hit by high seas in Bass Strait while sailing
from Melbourne to Devonport in Tasmania, damaging the starboard bow and some cabins up to
deck seven (uppermost deck). The damage to the ship was appraised to be from waves reaching a
maximum 19.8 m and the storm caused considerable damage to local beaches, parks and piers,
with Middle Park beach almost being completely washed away (CSW Network, 2005). The shipis
location at the time of the damage was 38 km south of Cape Liptrap and about 14 km west of the
proposed alignment of the projectis western monopole (ML1), which implies that storm damage was
also likely to have occurred within Waratah Bay and the western coastline and islands of Wilsons
Promontory.

6.2.2.2 Bathymetry

In general, the average depth of central Bass Strait is around 75 m with a maximum depth of 80.6 m
(Fugro, 2020). Water depths within 10 km of the proposed Tasmanian and Victorian nearshore
interconnector landfalls were measured by Fugro (2020) at select locations, which are summarised
below.
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6.2.2.2.1 Nearshore Tasmania

In nearshore Tasmania, the seabed sloped at a gradually decreasing gradient from the coastline to
the 40 m depth contour. Sharp changes in depth occurred at intervals from the coastline to 3 km
offshore that indicate the presence of high relief reef habitat. Beyond 32 m depth and 3.5 km
offshore, the profile is relatively smooth and flat, reaching 40 m depth at approximately 6.5 km
offshore. Figure 6.2 shows the bathymetry in nearshore Tasmania.
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Figure 6.2: Bathymetry in nearshore Tasmania off Heybridge

6.2.2.2.2 Offshore waters (Central Bass Strait)

While CEE (2023) measured water depths within 10 km of the Victorian and Tasmanian nearshore
zones, similar measurements for the 200-km long intervening section of offshore Bass Strait were
undertaken during a geophysical survey by Fugro (2020). A schematic cross-section of Bass Strait
along the projectis proposed route corridor from shoreline to shoreline is shown in Figure 6.3.

The descending seabed in nearshore Victoria levels off at around Kilometre Point (KP) 14 (65 m
water depth) and continues to be relatively flat until rising again at KP 237 (63 m water depth) in
nearshore Tasmania. The deepest point of 80.6 m was measured at KP 127 in central Bass Strait.
The average water depth across most of offshore Bass Strait is around 75 m.
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Figure 6.3: Water depths along the project alignment in Bass Strait

6.2.2.2.3 Nearshore Victoria

In the Victorian nearshore within Waratah Bay, the water depth at 560 m from shore was 7 m and
increased to 42 m at 7.7 km from the shore. The depth profile shows an initial steep increase in
depth from 6 m to 15 m over the first 500 to 600 m of the section (gradient 1:70), followed by gently-
sloping, flat seabed from 15 m to 25 m over approximately 4 km (gradient of 1 in 400), a longshore
trough 5.8 to 5.9 km offshore followed by a relatively steep increase in depth from 30 m to 42 m over
the last offshore 1,000 m of the section (gradient of 1 in 80). Figure 6.4 shows the bathymetry in
nearshore Victoria.

6.2.3 Marine water quality

This section provides a brief overview of existing water quality in Bass Strait including the study area.
The following summaries are mainly based on water quality data described by Gibbs et al. (1986)
and Gibbs et al. (1999).

Additional information on Bass Strait water quality data was obtained from an analysis of water
guality data collected daily by the passenger ship MV Spirit of Tasmania | as it traverses Bass Strait
between its homeport of Devonport and the Port of Geelong (IMOS, 2022). Water samples are taken
from the shipis sea chest water intake at about 6 m depth (Lee et al., 2011). The water quality data
has been summarised for the period 2020 to 2021 for three locations that are representative of
nearshore Victoria, nearshore Tasmania and offshore Bass Strait waters (see Figure 5.1).
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Figure 6.4: Bathymetry in nearshore Victoria
6.2.3.1 Nearshore Tasmania water quality

Table 6.2 presents a summary of water quality at the point where the outbound and inbound transits
of the MV Spirit of Tasmania | cross the Tasmanian nearshore west of Mersey Estuary entrance for
the quadrilateral area bounded by Lat/Long -41.14° S, 146.31° E to Lat/Long -41.114° S, 146.364°
E (see Figure 5.1 for location). Surface water quality at the transit points is assumed for the purpose
of the present report to be representative of nearshore water quality along the Tasmanian coast
including Heybridge nearshore waters.

Table 6-2: Water quality summary nearshore  Tasmania (MV Spirit of Tasmania/ data)

Statistics Temperature Turbidity Salinity Chlorophyll
(°C) (NTU) ((35519)) (mg/m3)
Winter (1 June to 31 August 2021):
No. of samples 51,191 51,191 51,191 51,191
Average 13.705 1.136 33.260 0.400
Standard deviation 2.695 2.255 1.728 0.080
5-percentile 11.731 0.018 29.265 0.283
10-percentile 11.837 0.234 31.444 0.295
50-percentile (median) 12.353 0.462 33.826 0.394
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6.2.3.2.1 Surface water temperature

Based on measurements taken during research cruises in 1980 within Bass Strait, Gibbs et al. (1986)
observed that in summer (January), surface water temperatures showed a gradual increase from
south-west to north-east within Bass Strait. In early winter (June), surface water temperatures
showed little variation in the east-west direction through Bass Strait. Average seasonal variation of
water temperatures of Bass Strait is 16.3° C in summer (January) to 13.2° C in winter (July).

In Table 6.3, average temperatures for nearshore Victoria, Bass Strait and nearshore Tasmania
were 14.35, 14.28 and 13.71 °C in winter (1 June to 31 August 2021) respectively; and 18.02, 16.91
and 17.53 °C (1 December 2021 to 28 February 2021). The temperature difference between winter
and summer in Bass Strait was not as great as those measured in the nearshore locations.

Table 6-3: Water quality summary for offshore Bass Strait (MV Spirit of Tasmania ! data)

Statistics Temperature Turbidity Salinity Chlorophyll
(°C) (NTU) (3519)) (mg/m3)
Winter (1 June 2020 to 31 August 2021):
No. of samples 174,330 174,330 174,330 174,330
Average 14.282 1.194 33.764 0.395
Standard deviation 2.442 2.350 1.397 0.082
5-percentile 12.490 0.018 30.236 0.283
10-percentile 12.694* 0.306 32.287 0.295
50-percentile 13.030 0.492 34.146 0.381
90-percentile 19.060 1.254 35.245 0.504
95-percentile 19.396 8.454 35.321 0.529
Summer (1 December 2020 to 28 February 2021):
No. of samples 210,913 210,913 210,913 210,913
Average 16.909 0.440 35.435 0.296
Standard deviation 1.089 0.170 0.141 0.023
5-percentile 15.222 0.198 35.276 0.258
10-percentile 15.497 0.222 35.318 0.271
50-percentile 17.143 0.456 35.443 0.295
90-percentile 18.297 0.636 35.570 0.332
95-percentile 18.640 0.666 35.582 0.344

Source: MV Spirit of Tasmania | water quality data (AODN, 2021).
6.2.3.2.2 Surface water t urbidity

In Table 6.3, average surface turbidity for offshore Bass Strait were 1.19 NTU in winter (1 June to
31 August 2021) and 0.44 NTU in summer (1 December 2021 to 28 February 2021). These low
surface turbidity values indicate high water clarity and low TSS concentrations in the offshore waters
of Bass Strait. Average turbidity values in both Victorian and Tasmanian nearshore surface waters
were of the same magnitude during the winter and summer monitoring periods.

6.2.3.2.3 Surface water salinity

In Table 6.3, surface salinity for offshore Bass Strait were 33.76 PSU in winter (1 June to 31 August
2021) and 35.44 PSU in summer (1 December 2021 to 28 February 2021).
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Surface water salinities can vary due to the interaction of east-moving Bass Strait water with warm
saline water to the northeast and cold, low salinity sub-Antarctic water from the southeast. In general,
the surface salinities in offshore waters are consistent with eastward flow in winter and weak or
westward flow in summer (Gibbs et al., 1986).

6.2.3.2.4 Surface water chlorophyl -aconcentrations

In Table 6.3, average surface chlorophyll concentrations for offshore Bass Strait were 0.40 mg/m?2 in
winter (1 June to 31 August 2021) and 0.30 mg/m? in summer (1 December 2021 to 28 February
2021). In general, chlorophyll concentrations were higher in winter than summer.

Chlorophyll a is a commonly used indicator of phytoplankton abundance and biomass in the marine
environment, an effective measure of trophic status and potential indicator of maximum
photosynthetic rate.

6.2.3.2.5 Surface water n utrient concentrations

Additional existing water quality data for the offshore surface waters of Bass Strait are nutrient
concentrations provided by Gibbs et al. (1986). Typical nutrient concentrations routinely measured
in near surface waters across central Bass Strait include nitrogen-based nutrients (e.g., ammonia,
nitrate plus nitrite), silicate and phosphorus (total and inorganic reactive phosphate). Measured
nutrient concentrations are summarised below.

Ammonia and combined nitrate and nitrite

Average seasonal variation of near-surface water ammonia concentrations of Bass Strait ranged
from 0.12 pg/L in summer (January) to 0.32 pg/L in winter (July), and combined nitrate and nitrite
concentrations of Bass Strait ranged from 0.15 pg/L in summer (January) to 1.1 pg/L in winter (July).

Silicate
Average seasonal variation of near-surface water silicate concentrations of Bass Strait ranged from
0.55 pg/L in summer (January) to 0.78 pg/L in winter (July).

Phosphorus and phosphate

Average seasonal variation of near-surface water total phosphorus concentrations of Bass Strait
ranged from 0.28 pg/L in summer (January) to 0.39 pg/L in winter (July), whereas inorganic reactive
phosphate concentrations ranged from 0.14 pg/L in summer (January) to 0.27 pg/L in winter (July),

Total organic carbon

Average seasonal variation of near-surface water total organic carbon concentrations of Bass Strait
ranged from 1.6 mg/L in summer (January) to 0.6 mg/L in winter (July). Total organic carbon did not
show any consistent geographical pattern; however, its seasonal variation indicated the reverse of
the nutrient case, with the highest concentrations being observed in summer and the lowest in winter.
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6.2.3.3 Nearshore Victoria water quality

Table 6.4 presents a summary of water quality at the point where the transit of MV Spirit of
Tasmania | crosses Victorian nearshore just east of Port Philip entrance for the quadrilateral area
bounded by Lat/Long -38.3534° S and 144.6090° E to Lat/Long -38.4049° S to 144.6857° E (see
Figure 5.1 for location), which is assumed to be representative of nearshore water quality along the
Victorian south coast including Waratah Bay, for the purposes of the present report.

Table 6-4: Water quality summary for nearshore Victoria (MV Spirit of Tasmania | data)

Statistics Temperature Turbidity Salinity Chlorophyll
(°C) (NTU) (35519)) (mg/m3)
Winter (1 June to 31 August 2021):
No. of samples 80,129 80,129 80,129 80,129
Average 14.352 1.063 33.949 0.380
Standard deviation 2.424 2.037 1.112 0.069
5-percentile 12.533 0.042 31.990 0.283
10-percentile 12.591 0.240 32.385 0.295
50-percentile 13.233 0.456 34.178 0.381
90-percentile 19.319 1.488 35.367 0.467
95-percentile 19.573 6.432 35.390 0.492
Summer (1 December 2020 to 28 February 2021):
No. of samples 99,423 99,423 99,423 99,423
Average 18.202 0.487 35.450 0.303
Standard deviation 0.793 0.152 0.113 0.023
5-percentile 16.807 0.246 35.313 0.271
10-percentile 17.184 0.288 35.360 0.271
50-percentile 18.202 0.498 35.457 0.295
90-percentile 19.239 0.672 35.550 0.332
95-percentile 19.493 0.720 35.572 0.344

Source: MV Spirit of Tasmania | water quality data (AODN, 2021). NTU=Nephelometric Turbidity Units. PSU=Practical
Salinity Units.

6.2.3.3.1 Surface water temperature

In Table 6.4, the average temperatures for nearshore Victoria were 14.35° C in winter (1 June to 31
August 2021) and 18.02 °C in summer (1 December 2021 to 28 February 2021), equating to a 3.67°
C difference across the two seasons.

6.2.3.3.2 Surface water t urbidity

In Table 6.4, average surface turbidity for nearshore Victoria were 1.06 NTU in winter (1 June to 31
August 2021) and 0.49 NTU in summer (1 December 2021 to 28 February 2021). These low surface
turbidity values indicate surface waters of high clarity and low concentrations of total suspended
solids (TSS) since turbidity is often used as a surrogate for TSS concentrations.

6.2.3.3.3 Surface water salinity

In Table 6.4, average surface salinities for nearshore Victoria were 33.95 PSU in winter (1 June to
31 August 2021) and 35.45 PSU in summer (1 December 2021 to 28 February 2021). The lower
surface salinity in winter may be caused by lower salinity water discharging from Port Phillip Bay,
owing to higher reiver flows to the bay.
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Table 6-5: Wentworth (1922) scale for seabed sediment size classes

Seabed material Minimum Maximum
Cobbles 64 mm 128 mm
Pebbles 2.0 mm 64 mm
Very coarse sand 1 mm 2 mm
Coarse sand 500 pm 1,000 pm
Medium sand 250 pm 500 pm
Fine sand 125 ym 250 pm
Very fine sand 62 um 125 um
Coarse silt 31 pm 62 um
Medium silt 16 pm 31 um
Fine silt 8 um 16 um
Very fine silt 4 pym 8 um
Clay 1um 4 um

Source: Wentworth (1922).

Figure 6.5 gives the percentage distribution of sand in Bass Strait, which shows higher percentages
of sand near the Victorian nearshore and adjoining offshore seabed along favourable interconnector
route corridor. Figure 6.6 gives the distribution of gravels across Bass Strait, which shows a general

uniformity in percentage of gravels (between 0 and 10%).

Figure 6.7 shows the percentage distribution of mud (silts and clays) in Bass Strait, which shows
fine-grained sediments (e.g., very coarse to coarse silts and clays) in the southern section of the
central basin of Bass Strait. This represents an area in which the projectsi subsea cables may be
laid on the seabed and allowed to self-bury.
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Figure 6.5: Bass Strait
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Table 6-7: Sediment depth and metal/metalloid concentrations  (<2,000-um size fraction )

Metal/metalloid concentration (mg/kg dry weight)

As  cd Cr Cu  Pb Ni
DGV* T 0.15 20 1.5 80 65 50 21 200
GV-High* T 1.0 70 10 370 270 220 52 410
Eastern palaeochannel:
SED-E3 07120 <0.1 29 <1 23 14 30 10 30
207132 <0.1 19 <1 27 <5 <5 8 10
SED-E4 0120 <0.1 49 <1 33 15 7 41 31
407160 <0.1 34 <1 26 12 <5 31 23
70190 <0.1 26 <1 35 20 <5 51 31
SED-E5 0120 <0.1 43 <1 35 <5 <5 27 21
40760 <0.1 103 1 63 8 <5 52 27
801100 <0.1 108 1 95 23 <5 109 26
Western palaeochannel:
SED-W1 10725 <0.1 34 <1 10 <5 8 3 32
10760 <0.1 24 <1 10 <5 <5 2 10
65172 <0.1 14 <1 9 <5 <5 2 <5
SED-W4 0120 <0.1 43 <1 19 <5 <5 7 16
407160 <0.1 25 <1 13 <5 <5 5 6
801100 <0.1 24 <1 16 <5 <5 9 9
SED-W5 07120 <0.1 21 <1 25 <5 6 15 23
40760 <0.1 17 <1 124 39 5 147 84

Source: Tetra Tech Coffey, 2022; Attachment E: Tioxide analysis. Australia and New Zealand Sediment Quality Guidelines
(ANZG, 2018b). *DGV = Default Guideline Value. *GV-high = Upper Guideline Value. Bold values denote exceedance of
DGV and orange-shaded cells denote exceedance of GV-high. In instances where duplicate samples were collected at
sediment sampling sites, the duplicate showing the more conservative result has been adopted for this report. The full
extent of testing and results is available in Attachment E: Tioxide analysis.
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Figure 6.9: Sediment depth profile of arsenic, chromium, and nickel concentrations
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The key points of Table 6.7 and Figure 6.9 may be summarised as:

f Arsenic concentrations decreased with sediment depth at sites SED-E3, SED-E4, SED-W1,
SED-W4 and SED-WS5, but increased with depth at site SED-ES5.

f Chromium concentrations increased with sediment depth at site SED-E5 with its GV-High
guidelines value of 70 mg/kg (d.w.) exceeded within both the 40-60 cm and 800-100 cm depth
zones. These exceedances of the chromium GV-High value indicate that toxicity related effects
are expected in these deeper sediment layers.

f Nickel concentration increased with sediment depth at site SED-E5 with its GV-High guidelines
value of 52 mg/kg (d.w.) exceeded within the 80-100 cm sediment depth zone. This exceedance
of the nickel GV-High value indicates that toxicity related effects are expected in the deepest
sediment layer sampled.

Based on the above findings of the sediment depth profile at site SED-E5, Figure 6.9 graphically
presents the concentrations of arsenic, chromium and nickel with depth using mid-point of the
sediment depth ranges in Table 6.7.

The implications of construction disturbance of metal or metalloid contaminated sediments in
nearshore Tasmania are addressed in Section 7 (Impact assessment).

6.2.5 Coastal environment and coastal processes

The physical coastal environment described in this section is defined by the extent of the nearshore
Victoria (Waratah Bay) and nearshore Tasmania (tioxide beach and the Blythe River mouth), where
the projectis proposed landfalls are located. In additional, coastal processes of the Tasmanian and
Victorian coast have been characterised.

6.2.5.1 Tasmaniancoastator neart he proj ectds proposed | andfal/l

An assessment of the stability of the shoreline at the projectis proposed landfall at tioxide beach
adjacent to Heybridge and west of the Blythe River mouth was undertaken by examining the position
of the shoreline from historical imagery using Google EarthE . Figure 6.10 shows coastline changes
over a 13-year period.

In Figure 6.10, the projectis proposed landfall shore crossings at the projectis proposed landfalls of
both the western monopole (ML1) and eastern monopole (ML2) appear to be stable, as indicated by
non- variability of the seaward edge of coastal vegetation (green line) using historical satellite images
over a 13-year period. However, the mouth of the Blythe River is more dynamic in terms of
hydrodynamics and sedimentology, with occasional changes in the accumulated coastal sediments
and direction of river flow to the sea.
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Tioxide beach and Blythe River mouth Year /Comment

June 2007 (Low tide)

Exit direction of Blythe River is to the north-north-
west (NNW).

Blythe Heads

‘ ~

October 2011 (Low tide)
Exit direction of Blythe River is to the north-north-
west (NNW).

November 2017 (Low tide)
Exit direction of Blythe River is to the west (W).

February 2018 (Low tide)
Exit flow of the Blythe River is to the north (N).

August 2020 (very low tide)
Exit flow from the Blythe River is to the north-west
(NW).

Source: EGC and Google EarthE (2022) T June 2007 to December 2020. Red outline is coastline at mean tide in
December 2020. Left blue line is the projectis proposed western monopole (ML1) and the right blue line is the proposed
eastern monopole (ML2).
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Figure 6.10: Changesin shorelineof thepr oj ect 6s proposed oVeaX3yemrsi an | andf ¢

In Figure 6.10, the satellite photograph of October 2011 at low tide, there is a tongue of deposited
sediments in close proximity (~110 m) to the proposed alignment of the projectis eastern monopole
(ML2), which indicates that sediments accumulating at or near the mouth of the Blythe River have
the potential to reach this eastern alignment, with the potential to temporarily bury the subsea cable.

About five and a half yearsi later in November 2017, the Blythe River flow is westwards and
alongshore towards the proposed alignment of the eastern monopole (ML2). While it is
acknowledged that changes in the shoreline of the lower foreshore may occur from storms due to
elevated mean water levels and storm waves (Dean and Maurmeyer, 1983), successive storm
events are anticipated to redistribute coastal sediment deposits derived from the Blythe River as well
as resuspending settled sediments within the lower foreshore.

Overall and based on historical satellite imagery, coastal processes operating at the projectis
proposed landfall area in nearshore Tasmania are not anticipated to cause erosion of the nearshore
project alignments. However, the potential for occasional but temporary sediment deposition at the
projectis proposed alignment of the eastern monopole (ML2) is possible. In terms of potential impacts
of climate change-induced higher sea levels in nearshore Tasmania in the longer term, changes to
the stability of the coastline in a way that interacts with the cables is not anticipated over the 40-year
life of the project. This evidenced by the 13 years of stability observed in Figure 6.10.Therefore,
modelling of coastal processes including numerical modelling of waves and sand transport
processes, and further assessments of shoreline behaviour at the projectis proposed Tasmanian
landfall are not required nor considered further

6.2.5.2 Victorian coast at or nearthe projectd s p r o lafalle d

The 16-km long stretch of the coastline straddling the projectis proposed landfall in northern Waratah
Bay is comprised entirely of sandy beaches and dune systems that extend from Waratah Bay
township in the northwest to the mouth of the sea channel (i.e., southeastern limit of the bay) from
Shallow Inlet.

On the west coast of Waratah Bay, the 9-km long stretch of coastline between Waratah Bay township
and Bell Point (i.e., the southwestern limit of the bay) is comprised of sandy beaches interspersed
with patches of rocky shoreline and rocky headlands (e.g., Bell Point).

Overall, sand is the dominant intertidal substrate in Waratah Bay that will be intercepted by the
projectis proposed nearshore approach to landfall east of the Waratah Bay township.

6.2.5.2.1 Coastal processes within Waratah Bay

Figure 6.11 shows coastline changes over a 36-year period (Google EarthE historical imagery).
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Waratah Bay

Figure 6.11:
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The historical satellite imagery of Waratah Bay coastline in Figure 6.11 also includes close-up
images of the more dynamic coastline at the mouth of the sea channel from Shallow Inlet.

Based on Figure 6.11, the shoreline at the projectis proposed landfall east of Waratah Bay township
in Waratah Bay and the proposed crossing point of the coastal dunes have not changed over the
36-year period of satellite imagery. Therefore, modelling of coastal processes including numerical
modelling of waves and sand transport processes, and further assessments of shoreline behaviour
at the projectis proposed Victorian landfall are not required nor considered further. In terms of
potential impacts of climate change-induced higher sea levels within Waratah Bay in the longer term,
changes to the stability of the bayis northern coastline (sandy beaches and sand dunes) and in a
way that interacts with the cables is not anticipated over the 40-year life of the project.

The main changes in shoreline history are located at the mouth of the sea channel that drains
Shallow Inlet. In Figure 6.11, the mouth of the sea channel has moved 2 km further south as indicated
by the December 2020 shoreline location, which is shown as a redline. Since the sea entrance of
Shallow Inlet is located 12 km by land (via shoreline) from the projectis proposed dune crossing by
HDD and 8.5 km by sea from the projectis nearest proposed alignment in Waratah Bay, coastal
processes at Shallow Inlet are unlikely to influence the project and are not considered further.

6.3 Marine biological environment

This section describes the existing marine biological environment including EPBC Act MNES. The
search of online data sources for conservation listed species within the study area was conducted
in September 2023 and is a basis for this technical study. Subsequent changes to speciesi listing
status have not been considered in this study.

6.3.1 Bioregional setting

The Integrated Marine and Coastal Regionalisation of Australia (IMCRA version 4.0) is a spatial
framework for classifying Australiais marine environment into ecological bioregions, which are at a
scale useful for regional planning (DEH, 2006). Under the current IMCRA (version 4.0),
bioregionalisation is based on a synthesis of a) divergent state-based analyses of coastal waters,
combined with b) an offshore analysis of oceanographic/geomorphological surrogates and a single
(but extensive) marine biological dataset (demersal fish). However, a future IMCRA (version 5.0) is
likely to alter the areas of bioregions of Bass Strait (OiHara et al., 2016) given that the Central
Victorian and Boags (northern Tasmania) bioregions are currently restricted artificially to the 3-
nautical mile (nm) limits of each state and being separated by an equally artificial Central Bass Strait
bioregion.

While the projectis proposed alignment across Bass Strait will lie wholly within the Bass Strait Shelf
Province of the South-east Marine Region, sections of the project will pass through three bioregions:
namely, the Boags, Central Bass Strait and Flinders bioregions (Figure 6.12).
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Figure 6.12: Bioregions of Bass Strait crossed by the project.

6.3.2 EPBC Act Matters of National Environmental Significance

Under the EPBC Act, actions that have, or are likely to have, a significant impact on a MNES require
approval from the Commonwealth Governmentis Minister for the Environment (the Minister).

The presence of MNES within selected nearshore and offshore areas of the projectis proposed
alignment across Bass Strait was assessed by using the EPBC Act PMST, which generates a PMST
report on MNES for a given search area (DCCEEW 2023d). The PMST search reports are attached
to the present report as:

f Attachment A T Offshore Bass Strait (Commonwealth marine area), 2023.

f Attachment B T Nearshore Victoria (Waratah Bay), 2023.

f Attachment C T Nearshore Tasmanian (Heybridge), 2023.

Table 6.8 presents a summary of the relevant EPBC Act MNES, tother matters protected by the

EPBC Acti, and (EPBC Act extra information for the PMST search areas of offshore Bass Strait,
nearshore Victoria, and nearshore Tasmania.
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Table 6-8: EPBC Act Protected Matters Search Tool (PMST) report results
Tasmania nearshore Offshore waters Victorian nearshore

Category (Heybridge) (Bass Strait) (Waratah Bay)
Matters of National Environmental Significance (MNES):

World Heritage Properties NONE NONE NONE
National Heritage Places NONE NONE NONE
Wetlands of International NONE 1 1
Importance

Great Barrier Reef Marine Park N/A N/A N/A
Commonwealth Marine Area 2 2 1
Listed Threatened Ecological 4 NONE 3
Communities

Listed Threatened Species 58 39 78
Listed Migratory Species 42 38 61
Other matters protected by the EPBC Act:

Listed Marine Species 72 66 101
Whales and Other Cetaceans 14 15 13
Critical Habitats NONE NONE NONE
Australian Marine Parks NONE NONE NONE
EPBC Act extra information:

State and Territory Reserves 8 NONE 4
Invasive Marine Species NONE NONE NONE
Nationally Important Wetlands NONE NONE 1
Key Ecological Features (Marine) NONE NONE NONE

Source: EPBC Act PMST results reports, 2023: Attachment A (Offshore waters Bass Strait); Attachment B (Nearshore
Victoria, Waratah Bay); Attachment C (Nearshore Tasmania, off Heybridge). N/A = Not Applicable.

Based on a list of eight spatially or non-spatially defined Key Ecological Features (KEFs) in the
South-east Marine Region (DCCEEW, 2023c), two non-spatially defined KEFs may be within the
study area, including the Bass Cascade, and Shelf rocky reefs and hard substrate. The Bass
Cascade KEF is mainly relevant to the continental shelf and drop-off (Bass Canyon group area) that
is located well to the east of the project area, in central Bass Strait, and is therefore not relevant and
does not need to be addressed in this report. The main rocky reef areas in nearshore Victoria are
on the east coast of the Cape Liptrap peninsula and on the west coast of Wilsons Promontory, which
are well outside the project area in nearshore Victoria and therefore not further assessed in this
report. In the project area, along the Tasmanian coast, there are examples of rocky reefs and hard
substrate that may constitute a KEF. However, because these KEFs arenit spatially defined, it cannot
be determined whether those in the project area are KEFs. Regardless, due to the nature of the
reefs and hard substrate in the project area combined with project design aspects, they are not
further assessed in this report.

Figure 6.13 shows the PMST search areas in nearshore Victoria, offshore Bass Strait and nearshore
Tasmania along with their coordinates.

In Figure 6.13, the PMST search areas are contiguous so that the whole of the project area along
the proposed alignment is captured by the three PMST search areas.
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6.3.2.1 EPBC Act Wetlands of International Importance (Ramsar)

In terms of wetlands of international importance listed under the EPBC Act, the nearest Ramsar site
is the Corner Inlet Marine and Coastal Park, which is located 11 km overland from the projectis
alignment in Waratah Bay (see Figure 6.14).

The Corner Inlet Marine and Coastal Park is located on the eastern side of Wilsons Promontory in
southeast Victoria and, as such, the land isthmus forms a natural physical barrier between the
projectis proposed approach to landfall in Waratah Bay and this Ramsar site. Therefore, summary
descriptions of the flora and fauna of this Ramsar site are not presented in the present report.

Nearshore Victoria (Waratah Bay):
10-km radius circle around centre point:
-38.87539°S, 146.09692° E

Offshore Bass Strait:

Oblong bound by coordinates:
NW point -38.967° S, 145.969° E
NE point -38.967° S, 146.207° E
SE point -40.859° S, 146.207° E
SW point -40.859° S, 145.969° E
NW point -38.967° S, 145.969° E

Nearshore Tasmania (Heybridge):
15-km radius circle around centre point:

‘ -40.98964° S, 146.06536° E
" Devonport [ ] l"
$o0 W,

. B\

Source: EPBC Act PMST search reports, 2023: Attachment A (Offshore waters Bass Strait); Attachment B (Nearshore
Victoria, Waratah Bay); Attachment C (Nearshore Tasmania, off Heybridge).

Figure 6.13: PMST search areas along the project's proposed alignment across Bass Strait
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6.3.2.2 EPBC Act National ly Important Wetlands

The only EPBC Act Nationally Important Wetland within the projectis area of influence is Shallow
Inlet Marine and Coastal Park (23.77 km?), which is a large tidal embayment with a single channel
to the sea and is located on the northwest coast of Wilsons Promontory in Victoria.

6.3.2.2.1 Shallow Inlet Marine and Coastal Reserve

The Shallow Inlet and Marine Coastal Park also includes the eastern section of the (Waratah Bay
Shallow Inlet Coastal Reservei (also known as (Waratah Bay Foreshore Reservel within Waratah
Bay), the ¢Shallow Inlet Saltmarsh Flora and Fauna Reservei to the east of the inlet, and the iFlora
and Fauna Reservej to the west. Shallow Inlet is a large, wave-dominated tidal embayment (DSE,
2004).

The inlet has an intertidal area of 7.05 km?, a water area of 5.03 km?, and a tidal range of 2.1 m
(Stafford-Bell et al., 2019). Hirst (2004) indicates that the average depth of Shallow Inlet is 5 m,
surface salinity is 32.1 parts per thousand (a ), bed sediments are mainly comprised of sand (69.1%)
and silts (30.3%), with an organic carbon content of 6.5% and a REDOX of 37.5 mV.

This wetland system provides a wide range of habitats for various terrestrial and aquatic bird species,
as well as aquatic habitat for marine, brackish water and freshwater fauna (e.g., fishes and
invertebrates). The coastal habitat of the inlet is characterised by its shallow estuarine waters,
extensive mudflats and sandy intertidal areas.

Shallow Inlet aquatic flora

The marine and brackish water intertidal areas of Shallow Inlet are characterised by extensive areas
of seagrasses. The most abundant species is the eelgrass (Zostera muelleri) that is widespread on
the tidal flats, usually above the low tide mark but also extending below (DCFL, 1990). Seagrass
beds of another species of eelgrass, the FFG Act Endangered Tasman grass-wrack (Heterozostera
tasmanica) (FFG Act Threatened List of October 2021 (DELWP, 2021)) are restricted to deeper
water adjacent to the main channels (DCFL, 1990).

Shallow Inlet fish es and invertebrates

The marine and brackish water intertidal areas of Shallow Inlet are characterised by extensive areas
of seagrass that are important nursery areas for some marine fish species and other marine life such
as molluscs, crustaceans, and other invertebrates (DSE, 2004). Several marine species within
Waratah Bay and west coast of Wilson Promontory are likely to use nursery areas in Shallow Inlet.

Common fish species targeted by fishers are: Australian salmon (Arripis spp.), Australasian snapper
(Chrysophrys auratus), white trevally (Pseudocaranx dentex), dusky flathead (Platycephalus
fuscus), bartail flathead (Platycephalus australis), sand sillago (Sillago ciliata), King George whiting
(Sillaginodes punctata), and gummy shark (Mustelus antarcticus).

The intertidal flats support large beds of bivalve molluscs and large congregations of soldier crabs
(Mictyris platycheles), which are regularly sighted (DSE, 2004).
Shallow Inlet avifauna

Shallow Inlet Marine and Coastal Park forms an Important Bird Area (IBA) for wetland, wading and
shore bird species. In 2004, about 180 species of birds at Shallow Inlet were recorded by DSE (2004)
with 19 bird species listed under the Japan-Australia Migratory Birds Agreement (JAMBA) and 16
species listed under the China-Australia Migratory Birds Agreement (CAMBA).
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Shallow Inlet Marine and Coastal Park has also been identified by BirdLife International (2022) as
an IBA because it supports over 1% of the world populations of migratory wetland bird species such
as Double-banded Plovers (Charadrius bicinctus) and Red-necked Stints (Calidris ruficollis). This
wetland also supports Eastern Curlews (Numenius madagascariensis), Curlew Sandpipers (Calidris
ferruginea), and potentially Orange-bellied Parrots?> (Neophema chrysogaster), all of which are
classified as critically endangered under the EPBC Act. Other birds recorded as using the wetland
in significant numbers include migratory wetland species such as Pacific Golden Plovers (Pluvialis
fulva) and Sanderlings (Calidris alba), as well as the critically endangered Curlew sandpipers
(Calidris ferruginea). There is one instance of albatrosses using Shallow Inlet with the Grey-headed
Albatross (Thalassarche chrysostoma) recorded by Cooper (1975) (as reported in Norris et al. 1979).

Many of the birds associated with Shallow Inlet Marine and Coastal Park are terrestrial or wetland
birds and as such are not expected to be affected by the projectis marine construction activities
within Waratah Bay. However, those bird species that forage over the open waters of Bass Strait
including Waratah Bay have the potential to interact with the project during its construction and
decommissioning phases. The mouth of the tidal channel that drains Shallow Inlet lies within
southeast portion of Waratah Bay and is located 8.6 km from the projectis proposed alignment.

6.3.2.3 Commonwealth marine reserves in Bass Strait

Commonwealth marine protected areas or reserves are matters of national environmental
significance under the EPBC Act. Within Bass Strait, the Commonwealth marine area extends from
the 3-nm limits of Victoria and Tasmania seawards to the 200-nm limit, which is located farther
offshore of the western and eastern margins of Bass Strait.

There are no Commonwealth marine reserves in the vicinity of the project. Notwithstanding, the
nearest Commonwealth marine reserves are Beagle Commonwealth Marine Reserve (horthern
Bass Strait) and the Boags Rock Commonwealth Marine Reserve (northwest Tasmania). Both these
marine reserves are classified as Multiple Use Zone with a Category VI (Protected area with
sustainable use of natural resources) by the International Union for the Conservation of Nature
(IUCN, 2008). In general, the following activities do not require authorisation within these Category
VI Commonwealth marine reserves: general use and access, commercial shipping, recreational
fishing and national security and emergency response. However, authorisation is required for
commercial fishing, commercial tourism, mining, research and monitoring, structures and works, and
commercial media (DoNP, 2013).

The above Commonwealth marine reserves are described briefly below.
6.3.2.3.1 Beagle Commonwealth Marine Reserve

The Beagle Marine Reserve has an area of 2,928 km? and extends across Bass Strait from a point
southeast of Wilsonis Promontory to a point north-west of Flinders Island. This marine reserve
surrounds the Kent Group Marine Reserve (Erith, Dover, and Deal islands) and the Hogan and Curtis
Island groups, which are both located in Tasmanian waters. This marine reserve is located 31.5 km
east of the projectis proposed alignment and is therefore outside the projectis area of direct influence.

2 An orange-bellied parrot was last observed in Shallow Inlet in 2007 (BirdLife International, 2022).
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Beagle Marine Park has a shallow water depth (50 to 70 m depth) and is characterised by the
presence of rocky reefs and diverse, colourful sponge gardens, and is an important foraging area for
seabirds that breed on the islands, including little penguins that have a breeding colony on Curtis
Island.

6.3.2.3.2 Boags Rock Commonwealth Marine  Reserve

Boags Rock Marine Reserve has an area of 537 km? with an average water depth of 52 m (range
15770 m) and is located 80 km west of the projectis proposed alignment. The seabed of Boags Rock
Marine Reserve comprises diverse soft sediment communities dominated by crustaceans,
polychaete worms and molluscs. Such habitats are typical of the Bass Strait Shelf Province and
offshore seabed. The marine reserve also provides important foraging grounds for nearby breeding
colonies of seabirds (e.g., the endemic Shy Albatross, Thalassarche cauta), and open-water habitat
for migrating humpback, southern right and pygmy blue whales. The Boags Rock Commonwealth
Marine Reserve is located 80 km west of the projectis proposed alignment in Bass Strait and is
outside the projectis area of direct influence.

6.3.2.4 Victorian marine reserves and coastal parks

In Victoria, the nearest coastal parks and marine reserves are:

Cape Liptrap Coastal Park (41.75 km?)

Shallow Inlet Marine and Coastal Park (23.77 km?)

Waratah Bay Foreshore Reserve (~1.40 km?)

Corner Inlet Marine and Coastal Park (285 km?)

Nooramunga Marine and Coastal Park (301.79 km?)

Wilsons Promontory Marine National Park (504.6 km?)

Wilsons Promontory Marine Park (53.90 km?)

Wilsons Promontory Marine Reserve (11.85 km?)

Seal Islands Wildlife Reserve (~0.33 km?)

As indicated in Section 6.3.2.2 (EPBC Act Nationally Important Wetlands), the narrow coastal strip
of northern Waratah Bay east of Waratah town is also known as the Waratah Bay Foreshore Reserve
(approximately 1.40 km?), which is the western extension of the Shallow Inlet Marine and Coastal

Park (23.77 km?). This foreshore reserve is the only Victorian marine or coastal reserve that needs
to be crossed by the projectis cables at landfall.

= —& _—a _—_a _—_a _a _—_a _—_a _2

Two additional marine reserves or parks are Corner Inlet Marine and Coastal Park (285 km?) and
Nooramunga Marine Reserve and Coastal Park (301.79 km?). These two marine reserves are
located to the east of Wilsons Promontory and, therefore, lie outside the projectis proposed areas
for marine construction or decommissioning activities in Waratah Bay and are not considered further.
Notwithstanding, some species of birds from these two marine reserves may potentially forage within
Waratah Bay open waters and coastline.

The nearest Victorian national park or marine reserve to the proposed interconnector route is
Wilsons Promontory Marine Reserve, which is shown in Figure 6.14.
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Figure 6.14: Subsea interconnector corridor in relation to conservation areas

The Wilson Promontory Marine National Park surrounds the southern tip of Wilsons Promontory from
Norman Bay in the west to Cape Wellington in the east. The nearest proclaimed conservation area
to the projectis proposed alignment is Wilsons Promontory Marine Reserve, which lies 10 km to the
east of the western monopole (ML2). Wilsons Promontory Marine Reserve comprises the Glennie
Group, which is a chain of islands formed by the Great Glennie, Dannevig and McHugh islands. This
island chain has significant habitats including breeding areas for seabirds and Australian fur seals,
which forage within the open waters intersected by the projectis proposed alignments.

6.3.2.5 Tasmanian nearshore and offshore Bass Strait marine reserves

In the Tasmanian nearshore marine environment, there are no marine protected areas within the
vicinity of the projectis proposed alignments near the Heybridge landfall. The nearest national parks
with coastlines adjoining Bass Strait are Narawntapu National Park (44 km?) and Rocky Cape
National Park (30.6 km?) (PWST, 2019). Narawntapu NP is located between Port Sorell and West
Head and lies 45 km east of the proposed Tasmanian landfall at Heybridge and Rocky Cape NP is
located between Rocky Cape and Walkers Cove and lies 38 km to the west of the proposed
Tasmanian landfall at Heybridge. These two national parks are of interest from an aesthetic
viewpoint and include natural beaches and sea caves, as well as onshore Aboriginal cultural heritage
sites. Fish and recreation are permitted along the shoreline. The shorelines of these two national
parks lie outside the projectis area of influence.
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In offshore Bass Strait, the nearest Tasmanian marine reserve is the Kent Group Marine Reserve
(23.74 km?), which is situated halfway between Wilsons Promontory in Victoria and Flinders Island
in Tasmania. This isolated marine reserve comprises three main islands of Erith, Dover and Deal,
and two smaller islands (North East Isle and South West Isle). Altogether, the islands cover a land
area of 23.74 km? and the marine (water) component of the reserve covers over 290 km?. The
westernmost island (Dover Island) of the Kent Group Marine Reserve is located 98.6 km from the
projectis proposed alignment.

Three major ocean currents meet at the Kent Group and this convergence brings nutrient-rich water
that supports a unique diversity of marine life. The rocky outcrops of the islands of the Kent Group
are a breeding sanctuary for Australian fur seals (Arctocephalus pusillus doriferus). Tasmaniais
largest breeding colony of Australian fur seals is located nearby at Judgement Rocks, which lies
11.5 km to the west of the Kent Group.

The islands of the Kent Group are also an important refuge for sea birds. Seabirds find sanctuary on
the Kent Groupis smaller islands of North East Isle and South West Isle, including Common Diving
Petrels (Pelecanoides urinatrix), Fairy Prions (Pachyptila turtur), Short-tailed Shearwaters (Puffinus
tenuirostris), Little Penguins (Eudyptula minor), Sooty Oystercatchers (Haematopus fuliginosus),
cormorants (Phalacrocoracidae) and terns (Laridae).

The marine waters of the Kent Group display a diverse array of kelps, and a very high number and
diversity of fish species, which is a result of the convergence of three ocean currents.

6.3.2.6 EPBC Act Threatened Ecological Communities

In terms of EPBC Act MNES category of Threatened Ecological Communities, the EPBC Act PMST
report listed three and four threatened ecological communities in Victoria and Tasmanian PMST
search areas, respectively. However, for both Victoria and Tasmania, there are only two threatened
ecological communities that relate to the aquatic environment: the iGiant Kelp Marine Forests of
South East Australial and (Subtropical and Temperate Coastal Saltmarshesb, which are summarised
below.

6.3.2.6.1 Giant Kelp Marine Forests of South East Australia

The Giant Kelp Marine Forests of South East Australia ecological community is listed as endangered
(EN) under the EPBC Act. The giant kelp (Macrocystis pyrifera) forms the foundation species of the
Giant Kelp Marine Forests of South East Australia ecological community. Also known as string kelp,
the giant kelp is a large brown alga that grows on rocky reefs from the sea floor 8 m below sea level
and deeper, and its fronds grow vertically toward the sea surface (DSEWPaC, 2012a).

DSEWPaC (2012b) published a map of the Giant Kelp Marine Forests of South East Australia
ecological community, which presents areas within southeast Australia where this ecological
community is likely to be found or may occur based on suitable hard seabed and water depths.
Based on this map, known areas or potential areas suitable for the giant kelp ecological community
in Bass Strait are described below.
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Offshore Bass Strait

The distribution map of giant kelp marine forest of southeast Australia ecological community
(DSEWPaC, 2012b) indicates that this ecological community may occur, based on hard seabed
substrate and suitable water depths. The only areas of suitable hard seabed and water depths for
the giant kelp ecological community are the offshore islands of Bass Strait of which there are none
along the projectis proposed alignment. The nearest offshore islands with the hard seabed and water
depths suitable for giant kelp colonisation are those in Tasmanian waters such as the Kent Group of
which Dover Island is the nearest but is located 98 km east of the projectis proposed alignment.

Victorian waters

The giant kelp distribution map of DSEWPaC (2012b) identified possible sites with rocky seabed
where physical conditions and environmental factors are favourable for its growth. These sites
included Norman Island and the cluster of islands centred on Kanowna Island (including Anser Island
and the adjacent Anderson Isles and Skull Rock), which lie to the west of Wilsons Promontory.
Norman Island and Kanowna Island are located 11.4 km and 17.3 km east of the proposed alignment
of the eastern symmetric monopole (Link 2). The sandy seabed of Waratah Bay in Victoria is not
suitable substrate for giant kelp attachment.

Overall, the likelihood of giant kelp forest occurring within Waratah Bay is considered most unlikely,
given the predominance of a sandy seabed, which does not provide suitable substrate for giant kelp
colonisation or thallus attachment. The baseline marine benthic habitat surveys of the Victorian
nearshore in 2019 and 2021 (CEE, 2023; EIS/EES Technical appendix G: Benthic ecology) did not
report the presence of giant kelp.

Tasmanian waters

The giant kelp distribution map of DSEWPaC (2012b) indicates that patches of the giant kelp
ecological community are predominantly found in sheltered embayments associated with rocky reefs
on the south and east coasts of Tasmania. Most of the northern coast of Tasmania is classified as
sheltered open or moderately exposed coastal habitats (Edgar et al., 1995), which may exclude the
likelihood of giant kelp forests developing. The northern coast has predominantly sandy substrate at
depths greater than 8 m below sea level and, therefore, is not typically exposed to sufficient water
motion to support the development of the giant kelp forest community. This is confirmed by Edyvane
(2003) who noted that while patches of giant kelp have been recorded on the north coast of Tasmania
in the past, they are no longer likely to occur. The baseline marine benthic habitat surveys of the
Tasmanian nearshore and landfall did not report the presence of giant kelp (CEE, 2023; EIS/EES
Technical appendix G: Benthic ecology).

Overall, there is a regional decline in the extent of dense beds of giant kelp around Tasmaniais
coasts. A dramatic decline of giant kelp beds along the east coast Tasmania has been attributed to
climate change and the extension of the East Australian Current (EAC) southwards with stronger
incursions of warmer water along eastern Tasmania (Johnson et al., 2011).

6.3.2.6.2 Subtropical and Temperate Coastal Saltmarshes

The Subtropical and Temperate Coastal Saltmarsh ecological community is listed as vulnerable (VU)
under the EPBC Act and consists mainly of salt-tolerant vegetation (halophytes) including grasses,
herbs, sedges, rushes and shrubs, which are found mainly in tidally influenced, sheltered
embayments and estuaries. Only temperate saltmarshes are expected to be present within the
cooler Victorian and Tasmanian coastal environments of Bass Strait.
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Victorian coastal saltmarshes

In Victoria, temperate saltmarsh is mainly found in the Corner Inlet Marine and Coastal Park (A
Ramsar site) and Nooramunga Marine and Coastal Park, both of which lie to the east of Wilsons
Promontory (Boon et al., 2015) and therefore well outside of the proposed subsea interconnector
route within Waratah Bay.

The nearest areas of saltmarsh are found within Shallow Inlet, which have been mapped by (Roy,
2015) as shown in Figure 6.15. The nearest saltmarsh area above the upper intertidal zone boundary
in Shallow Inlet is approximately 17 km via the Shallow Inlet channel to its mouth and then to the
nearest of the project's proposed alignments (ML2). Therefore, a summary description of the Shallow
Inlet saltmarsh community is not warranted and could only be influenced by project-induced changes
in water quality within Waratah Bay and tidal inflows into the Shallow Inlet channel.

Source Roy (2015). Light green areas denote saltmarsh and brown areas denotes intertidal flats.

Figure 6.15: Areas of saltmarsh with in Shallow Inlet

Tasmanian coastal saltmarshes

Based on the atlas of coastal saltmarsh wetlands in the Cradle Coast Natural Resource Management
(NRM) region of Tasmania (Prahalad and Helman, 2016), coastal saltmarshes in the vicinity of the
HVDC cable landfalls include the Blythe River Cluster located within the Blythe River estuary. Figure
6.16 shows the distribution of saltmarsh areas within the Blythe River estuary which, together, cover
a total area of 10,000 m? (Prahalad and Helman, 2016). The dominant saltmarsh vegetation consists
of mostly grassy saltmarsh dominated by juncus rush (Juncus spp.), speargrass (Austrostipa spp.)
and sawsedge (Gahnia spp.), with one small patch of creeping brookweed (Samolus repens). The
nearest patch of saltmarsh is the Blythe River Complex, which is located about 500 m south of the
nearest HVDC cable shore crossing.
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The saltmarshes within the Blythe River estuary are located outside of the projectis proposed
alignment within nearshore Tasmania at Heybridge, but may be influenced by project-induced
changes in water quality, with impacted marine waters being carried by tidal inflows to the estuary.
Potential impacts of the project on water quality within the Blythe River estuary are addressed in
Section 7.2.2.1.
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Figure 6.16: Saltmarsh areas within the Blythe River estuary

6.3.3 Biologically Important Areas

Biologically important areas (BIAs) of regionally significant marine species are spatially defined areas
where aggregations of individuals of a species are known to display biologically important behaviour
such as breeding, foraging, resting or migration. BIAs have been created for regionally significant
marine species that are protected under the EPBC Act, which may include listed threatened species
(critically endangered, endangered, vulnerable, conservation dependent), listed marine species and
migratory species. An individual species may be listed under more than one category.

Bass Strait BIAs for those marine species that have been assessed by DAWE (2021b), and which
are intercepted by the projectis proposed alignment, include:
i Cetaceans:
o Southern right whale (Eubalaena australis).
o Pygmy blue whale (Balaenoptera musculus brevicauda).
o Humpback whale (Megaptera novaeangliae).
f Fishes:
o Great white shark (Carcharodon carcharias).
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Seabed Water Kilometre = Description
zone depth Point
2 17t021m | KP 3.5 to |  Seabed was characterised by sand and cobbles with patchy reef.
KP 5.0 f Sparse seagrass patches.
I Moderate macroalgal cover.
{1 Bioturbation absent or sparse, and invertebrates (inferred) were
sparse.
3 21to25m | KP 5.0 to | § Seabed was characterised by sand with ripples and patches of
KP 7.0 rock reef.

I Sparse macroalgae.

f Sparse to moderate visible infauna. Sea pens were sparse. A
spider crab (Leptomithrax gaimardii) was sighted.

4 25t030m | KP 7.0 to | § Seabed was fine sand.

KP 8.0 I Irregular flat plates of consolidated sand scattered irregularly
across the seabed with visible flora or fauna.

I Sparse visible infauna (inferred)

Source: Fugro (2020); CEE (2022). The Kilometre Points (KPs) in the table vary slightly from those given in Fugro (2020)
and CEE (2019, 2022) due to the changes in the projectis proposed alignment of the western and eastern monopoles
within the Victorian nearshore (see Table 7-4 in Section 7.2.2.1.4).

Fugro (2020) have shown that the seabed along projectis proposed alignment in Waratah Bay is
predominantly fine mobile sand, with patches of gravel and small patches of isolated low relief reef.
Most species are widely distributed within Central Victoria, Flinders and Two Shelf marine
bioregions. The sandy seabed environment is generally bare of epibiota except for patches of low to
moderate densities of soft corals such as sea pens (mainly Pseudogorgia godeffroyi) between 14 m
and 30 m depth and the eelgrass Tasman grass-wrack (Heterozostera tasmanica) between 10 m
and 15 m water depth. The Tasman grass-wrack also occurs between 8 to 10 m and 15 to 34 m
depth as individuals or sparse patches. Since Tasman grass-wrack is the only FFG Act listed species
present within Waratah Bay, the total area of its potential habitat has been estimated below to
compare with the potential area of residual impacts to this species. Due to the sparsity of Tasman
grass-wrack outside this range, only the area at 10 to 15 m water depth has been assessed.

The length of the subtidal zone between the 10 and 15 m depth contours (i.e., Tasman grass-wrack
potential habitat) was based on considering a 12-km-long zone adjacent to the sandy beaches (i.e.,
4 km to the west and 8 km to the east of the project alignment). The width of this subtidal zone varies,
having an average width 1.18 km within the 4-km western section (i.e., 4.7 km?) and an average
width of 0.787 km in the 8-km-long eastern section (i.e., 6.3 km?). Adding both areas, the total area
of potential Tasman grass-wrack habitat between 10 to 15 m depth is therefore 11 km? within
Waratah Bay.

CEE (2023) noted that rubble and reef seabed habitat in Waratah Bay occurred mainly between the
14 m and 19 m depth zone. This flora seabed habitat was characterised by macroalgae with patches
of seagrasses such as wire weed (Amphibolis antarctica) and the FFG Act threatened Tasman
grass-wrack, and the invertebrate fauna characterised by sponges of various sizes.

Plate 6.1 shows example photographs of the seabed within nearshore Victoria:

f  Photograph (a) shows fine sand seabed at 8 m water depth with a few drift macroalgae and little
evidence of benthic invertebrates for Site C09.

f  Photograph (b) shows fine sand seabed at 14 m with Tasman grass-wrack (Zostera tasmanica),
drift macroalgae and mixed infauna (inferred) at Site C08.
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1 Photograph (c) shows sand/shell/cobble seabed at 22 m water depth with mixed macroalgae for
Site C03.

1 Photograph (d) shows cobble/sand/shell seabed at 17 m water depth with mixed macroalgae for
Site WO07.

(a) Site C09: Sand with drift macroalgae (8 m) (b) Site C08: eelgrass (Zostera tasmanica) (14 m)

(c) Site C03: Macroalgae on sand/shell seabed (22 m) (d) Site WO7: Macroalgae on cobble and shell (17 m)
Source: CEE (2023).

Plate 6.1: Example s seabed types within nearshore Victoria (Waratah Bay)

Full details of the seabed physical and marine biological characteristics in nearshore Victoria
(Waratah Bay) are given in Fugro (2020) and CEE (2023; EIS/EES Technical appendix G: Benthic
ecology).

6.3.4.2 Offshore seabed habitats and benthic communities of Bass Strait

Table 6.10 presents a summary of the key characteristics of the seabed of offshore Bass Strait.

For the purposes of this report, the seabed has been divided into four offshore zones (i.e., Zones 1,
2, 3 and 4). The seabed and benthic habitats of the two nearshore zones, Waratah Bay and
Heybridge, are described separately in Section 6.3.4.1 and Section 6.3.4.3, respectively.

Underwater videos and drop camera photographs of the offshore seabed were extracted from Fugro
(2020) to provide examples of offshore seabed types and to describe the deep-water marine benthic
habitats. Plate 6.2 gives some examples of seabed photographs taken at deep-water sites in central
Bass Strait. The explanatory text adjacent to the photographs are based on descriptions provided
by Fugro (2020).
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Table 6-10: Summary of s eabed characteristics of

Zone

Water
depth
25to 65 m

Kilometre

Point
KP 5.5to
KP 15

offshore Bass Strait

Description

Seabed surface classified as ¢SAND in this 9.5-km-long offshore
zone.

65t0 79 m

KP 15 to
KP 88

Seabed surface sediments in this 73-km long zone are classified
as tsilty SANDI. Colonial eunicid worm tubes stalks protrude as
sparsely distributed erect solitary 40-cm-high stalks from the
seabed at depths between around 40 m and 70 m.

Transition

79t0 80 m

KP 88 to
KP 125

This 37-km long zone is characterised by a seabed
characterised by progressive fining of sediments and include the
transition from fsilty SAND{ to ésandy SILT, with sand and
silt/clay layers. Colonial eunicid worm tubes stalks protrude as
sparsely distributed erect solitary 40-cm-high stalks from the
seabed at depths between around 40 m and 70 m. The seabed
was relatively flat from KP 70 (75 m depth) to KP 80 (78 m
depth) and became dimpled with burrowing biota activity.

80to62m

KP 125to
KP 237

This 112-km long seabed zone is described as SILT/CLAY with
sandy silt/silty sand and sand layers. Seabed surface sediments
are predominantly silts and eventually clay towards the central
and southern, deepest part of Bass Strait. grab samples within
this zone comprise 81.7 % to 89.3 % fines. seabed surface
flattened from KP 230 to KP 237 km (55 m depth) and patches
of entwining sponge, bryozoan and ascidians. Eunicid worm
tube stalks and solitary sponges became sparsely distributed
over the seabed. Sub-seabed biological activity was pronounced
as abundant mounds up to around 8 cm high from KP 180 to KP
230 (=75 m depth)

62to 10 m

KP 237 to
2495

This 12.5-km long seabed zone is described as ¢SAND and
ROCK{ with sandy sediments, occurrence of coarser fractions
(e.g., cobbles) and outcropping rock approaching the nearshore
zone.

At KP 249.5 (33 m water depth), the seabed showed strong
medium- to coarse-grained sand waves. Shell and other organic
material including living and empty doughboy scallops had
accumulated in the sand wave troughs. Eleven-arm seastars
(Coscinasterias muricata) were observed feeding on the
scallops.

Source: Physical seabed characteristics based on Fugro (2020); and biological characteristics based on CEE (2022). The
Kilometre Points (KPs) in the table vary slightly from those given in Fugro (2020) and CEE (2019, 2022) due to the changes
in the proposed alignments of the projectis western and eastern monopoles within the Victorian nearshore.
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I Location: Just north of KP 80.

Water depth: 75 m.

I Seabed type: Silty SAND, fine to medium, silt proportion ranging
from traces to 30 %, local traces of gravel.

1 Topography: No or very low relief, ripples.

f Marine growth: Mixed but sparse macroalgae; some isolated
seagrass

1 Location: Between KP 80 to KP 125

1 Water depth range: 75 m to 80.5 m.

1 Seabed type: Sandy SILT. The sand is mainly fine to medium
grained. Some clay (up to 15 %).

1 Topography: No relief, flat though some ripples.

1 Marine growth: No macroalgae visible. No benthic
macroinvertebrates or their burrows or mounds visible. Infauna
inferred.

I Location: South-central Bass Strait south of KP 202.

1 Water depth: 72 m.

1 Seabed type: predominantly CLAY (MUD) and SILT with little
sand.

1 Topography: No relief except for occasional isolated very low-
profile patches.

1 Marine growth: None to light growths. Some macroalgae present.
Sponges (Porifera) visible. Infauna inferred.

Source: Fugro (2020)
Plate 6.2: Example deep-water seabed habitats in offshore Bass Strait

In the deeper waters of southern Bass Strait, soft seabed sediments between 65 and 75 m water
depth within an arc of southern Bass Strait are also known to provide habitat suitable for mesophotic
coral-sponge communities or isponge bedsi (Butler et al., 2002). Soft silty-sand seabed areas
offshore of both Victoria and Tasmania also provide habitat suitable to commercially important
scallops (see Section 6.4, Existing marine resource use).

6.3.4.3 Marine seabed habitats of nearshore  Tasmania

Table 6.11 presents a summary of the key characteristics of the seabed and dominant biological
communities within the Tasmanian nearshore (10 m and 30 m water depth) survey, which is adjacent
to the projectis landfall at Heybridge.
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Table 6-11: Summary of seabed habitats of nearshore Tasmania (Heybridge)

Zone Water depth
3 62t043m

Kilometre Point
KP 237 to KP 246

Description

Seabed is flatter and sandier with greater development of
sand waves and decreasing epibiota. Seabed was
characterised by sparsely distributed stalked bryozoans
Lanceopora smeatoni, the green alga (feather caulerpa,
Caulerpa longifolia), with doughboy scallops (Mimachlamys
asperrima) and commercial scallops (Pecten fumatus)
scarce.

2 43t035m

KP 246 to KP 249

Seabed showed some wave created undulations and
progressively more shell fragments. Small burrow mounds
were visible. Lanceopora smeatoni and Caulerpa longifolia
were less abundant. Doughboy scallops were sparsely
scattered over the seabed, while commercial scallops were
present but scarce

1 35t010m

KP 249 to KP 250

At around KP 249.6 sand gutters weave through the
extensive rocky outcrops; that characterise the nearshore
seabed on this part of central northern Tasmanian coast.
Sandy seabed at sites shallower than 30 m depth comprises
relatively bare, mobile medium to coarse sand and shell, with
no associated biota visible.

Filamentous ephemeral green and red macroalgae
(seaweeds) dominated the reefs in summer from the
shoreline to 30 m depth. Larger long-lived brown algae
(Cystophora and Ecklonia) were restricted to depths less
than around 5 m. In winter, when most filamentous algae
were absent and the reefs were characterised by bare rock
with some encrusting coralline red algae, encrusting
invertebrates and solitary ascidians.

Source: CEE (2023). The Kilometre Points (KPs) in the table vary slightly from those given in CEE (2022) due to the
changes in the proposed alignments of the projectis western and eastern monopoles within the Victorian nearshore. The
zones are in reverse order, as the KPs increase, and water depths decrease, towards the proposed Tasmanian landfall of
the projectis subsea cables.

Plate 6.3 shows photographs of examples of the different seabed habitats in nearshore Tasmania.

Descriptions of the example seabed photographs in Plate 6.3 are summarised below:

1 Photograph (a) shows sandy seabed habitat at 7 m water depth (below LAT?3) within the western
sand-filled palaeochannel within which the projectis proposed western monopole (ML1) will be
buried. There is an absence of bottom-attached macroalgae though occasional drift macroalgae
may be present. There is little evidence of benthic macroinvertebrates, but a mixed infauna is
inferred. The sand waves indicate that bottom currents are relatively strong, which regularly
mobilise surface sands by wave-induced orbital velocities and alongshore current-induced

velocities.

f  Photograph (b) shows an example of cobble, pebble and sand seabed habitat at 13 m water
depth. Sand ripples are present with the troughs occupied by larger cobbles and pebbles with
bottom-attached mixed macroalgae. Benthic macroinvertebrates are inferred.

3 LAT is Lowest Astronomical Tide, which is the lowest tide level that can be predicted to occur under average
meteorological conditions and any combination of astronomical conditions.
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1 Photograph (c) shows and example of cobble and high-profile reef seabed habitat at 18 m water
depth. Dense and diverse mixed macroalgae are present, but seagrasses are absent. Obvious
benthic macroinvertebrates present include sponges (Porifera). Diverse mixed assemblages of
benthic macroinvertebrates are inferred.

1 Photograph (d) shows an example of sand and cobble seabed habitat at 24 m water depth. Mixed
macroalgae are present along with sponges (Porifera). Mixed assemblages of other benthic
macroinvertebrates are inferred.

1 Photograph (e) shows an example of sand and shell fragments seabed habitat at 33 m water
depth. Bottom-attached mixed macroalgae such as red macroalgae (Rhodophyta) are present in
troughs, as sponges and other macroinvertebrates (inferred). The presence of sand ripples and
troughs indicates the presence of bottom currents at 33 m depth and sufficient to mobilise these
soft sediments at the seabed.

1 Photograph (f) shows an example of boulder and cobble seabed habitat at 33 m water depth.
Sparse cover of mixed macroalgae present mainly as bottom-attached red macroalgae
(Rhodophyta). Benthic macroinvertebrates include sponges (Porifera) and other are inferred.

(a) Site W11: Pal

ochannel sand seabed (7 m)

(b) Site C09: Cobble/pebble and sand seabed (13 m)

)

e) C04: Sand and shell fragments seabed (33 m) f) Site EO3: Boulder and cobble seabed (33 m)

Source: CEE (2019).
Plate 6.3: Example s seabed types within nearshore Tasmania (Heybridge)
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The hard seabed habitats of the projectis proposed corridor across Bass Strait are found mainly
within the Tasmanian nearshore and comprise rocky platforms and low- and high-profile rocky reefs
which provide vertical structural diversity. Hard seabed habitats are more structurally diverse and
offer a range of microhabitats that are colonised by a larger diversity and abundance of benthic flora,
benthic and epibenthic macroinvertebrates, and benthic and epibenthic fish. The Tasmanian
nearshore rocky platform and reefs provide habitat for benthic algae and other marine plants, which
are a preferred habitat of EPBC Act listed pipefishes, sea dragons and seahorses.

6.3.5 Marine p elagic habitat s, plankton and micronekton

The water column of Bass Strait lies within the epipelagic zone (waters less than 200 m deep). The
euphotic zone is the upper water layer where most photosynthesis by phytoplankton occurs, and is
therefore, the zone of primary productivity. The euphotic zone also has a high secondary productivity
based on zooplankton and micronekton. The much larger mobile megafauna (e.g., cetaceans,
pinnipeds, sea turtles, adult fishes, penguins, etc.) of the Bass Strait water column are described
separately in later sections of this report.

6.3.5.1 Phytoplankton

In the shallow nearshore and offshore waters of Bass Strait, the water column is comprised mainly
of phytoplankton. Phytoplankton biomass and productivity is generally low in Bass Strait as
exemplified by the very low chlorophyl-a measurements (all less than 0.5 mg/m?®) reported in
Section 6.2.3 (Marine water quality).

However, phytoplankton can bloom profusely in Bass Strait when conditions are favourable. For
example, satellite photographs by MODIS (2015) captured a phytoplankton bloom during mid-May
in 2015 as shown in Figure 6.17 and in which, the phytoplankton biomass density is represented by
the swirls of aqua and peacock-coloured water areas of Bass Strait.

Gibbs et al. (1986) measured average nitrate-nitrogen concentrations in offshore Bass Strait surface
waters, which ranged from 0.15 ug/L in summer (January) to 1.1 ug/L in winter (July). Local increases
are likely to occur when flows of nutrient-rich waters enter Bass Strait. For example, Wear et al
(2006) measured nitrate-nitrogen concentrations in the Bonney Coast upwelling near Beachport,
South Australia and showed average values of 4 pg/L in spring and elevated values of 20T25 pg/L
in the autumn. The Bonney Coast upwelling is a predictable, seasonal upwelling bringing cold
nutrient rich water to the sea surface and supporting regionally high productivity and high species
biodiversity. Each season, from November to May, deep water is funnelled toward the surface
through a series of submarine canyons (ERG, 2018).
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Sourcé MODIS (2015). Satellite photo credit Jeff Schmaltz (MODIS). White lines denote the project alignents.
Figure 6.17: Phytoplankton bloom in Bass Strait on 22 May 2015

During eastward extension of the South Australian Current Water (SACW) between November to
May, nutrient-rich waters from the Bonney Coast upwelling will enter the northwest of Bass Strait
and spread across Bass Strait, since the main pathway of currents is generally eastward (Sandery
and Kampf, 2007).

During the winter, nutrient-rich sub-Antarctic Surface Water (SASW) is found widely present in Bass
Strait as it enters the strait via Cape Grim in northwest Tasmania and via Banks Strait in northeastern
Tasmania strait (Gibbs et al., 1986). Evans and Middleton (1998) found that upon relaxation of a
constant westerly wind-stress a gyre developed off the western shelf-break leading to a plume of
deeper water upwelled and advected into the strait.

Overall, experience from other undersea cable projects indicates that potential direct or indirect
effects on phytoplankton in the water column are not considered an issue of concern by regulatory
authorities nor specific requirement in the EIS scoping guidelines of the Commonwealth Government
(DCCEEW, 2022b), Victorian State Government (DTP, 2023) or the Tasmanian State Government
(EPA Tasmania, 2022a ; EPA Tasmania, 2022b). Therefore, for the purposes of the present report,
phytoplankton species lists, diversity, biomass densities in the water column are not provided nor
required.

6.3.5.2 Zooplankton

Zooplankton can be divided into three sizes classes: a) microplankton that are 2-20 pm in size and
include some copepods and other small zooplankton species; b) mesoplankton that are 200 um
2 mm in size and includes larval crustaceans; and c) macroplankton that are 2-20 mm in size and
include euphausiids (e.g., krill). Krill is an important food source for many higher trophic organisms
including whales that feed on krill during the Bonney Upwelling along the coasts of southwestern
Victoria and southeast South Australia.
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Zooplankton can further be divided into a) holoplankton that comprises pelagic forms that spend their
entire life in the water column such as copepods and b) meroplankton that comprises those forms
that only spend part of their life cycle in the plankton such as the eggs and larvae (young stages) of
fishes, crabs, lobsters, prawns, sea stars, mussels and oysters (Richardson et al., 2017). In general,
meroplankton spend part of their life cycle in the benthic zone.

The low primary productivity of phytoplankton in Bass Strait means that zooplankton secondary
productivity will also be correspondingly low. However, occasional increases in phytoplankton
productivity are mirrored by increased secondary productivity (i.e., zooplankton consuming
phytoplankton and micronekton feeding on zooplankton).

Overall, experience from other undersea cable projects indicates that potential effects on
zooplankton in the water column are not considered an issue of concern by regulatory authorities
nor a specific requirement in the EIS scoping guidelines of the Commonwealth Government
(DCCEEW, 2022b), Victorian State Government (DTP, 2023) or the Tasmanian State Government
(EPA Tasmania, 2022a; EPA Tasmania, 2022b). Therefore, for the purposes of the present report,
zooplankton species lists, diversity, biomass densities in the water column are not provided nor
required. Notwithstanding, a qualitative assessment of the generic impacts arising from project-
induced water quality changes are addressed in Section 7 (Impact assessment).

6.3.5.3 Micronekton

Micronekton are classified as organisms between 20 and 200 mm in size and includes the larger
larval stages of both marine invertebrates and fishes.

Neira (2005) documented the species composition and abundance of larval and early juvenile fishes
in plankton sampled around oil production platforms in Bass Strait, which is in an area east of Wilson
Promontory off the Gippsland coast and 170 km from the projectis proposed alignment. The samples
were collected during plankton net surveys undertaken in February 1998 and 1999 (summer), and
August 1998 (winter). The plankton surveys yielded a taxonomically diverse fish assemblage
containing 55 taxa from 45 families. The summer-winter assemblages differed markedly in terms of
family and taxa richness: 42 families occurred in both summers combined compared to only six in
winter (Neira, 2005). This marked seasonal difference reflects the fact that fishes in temperate
coastal waters of Australia, including enclosed bays and estuary entrances, spawn primarily during
spring/summer (Gaughan et al., 1990; Neira et al., 2000).

Table 6.12 presents a summary of the dominant families and taxa of larval fishes arranged in
descending order of contribution (per cent) and includes only those taxa that individually contributed
more than one per cent of the total. Eight families accounted for about 88.8% of the total caught
during the study (numbers adjusted to 100 m?), with Carangidae (35.1%) and Myctophidae (31.5%)
dominating the summer and winter catches, respectively. Individuals of one or more species of the
Bovicthidae, Scomberesocidae, Berycidae, Triglidae, Arripidae, Bothidae and Monacanthidae made
up the other 22.2%. A total of 47 other taxa that individually contributed less than 1% of the total are
not included, but cumulatively accounted for 12.2%.
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Table 6-12: Dominant micronekton community ~ organisms in Bass Strait

Family/taxa Species/group Common name Nos./ %
100 m®  Total
Carangidae Trachurus declivis Common Jack mackerel 848 351
Myctophidae Myctophids Lanternfishes 267 315
Bovicthidae Bovichtus Dragonet 45 8.7
angustifrons
Scomberesocidae Scomberesox saurus | King gar 91 3.7
Berycidae Centroberyx affinis Redfish 43 3.0
Triglidae Lepidotrigla mulhalli Roundsnout gurnard 22 2.7
Arripidae Arripis trutta Eastern Australian 26 17
salmon
Bothidae Arnoglou muelleri Mueller's flounder 19 1.3
Monacanthidae Monacanthids Leatherjackets 11 1.1

Source: Neira (2005).

Based on the findings of Neira (2005), a similar species matrix of larval fishes may be expected to
occur in Victorian offshore waters south of Waratah Bay and west of Wilsons Promontory.

For the purposes of the present report, micronekton species lists, diversity, biomass densities in the
water column are not provided and are not a specific requirement in the EIS scoping guidelines of
the Commonwealth Government (DCCEEW, 2022b), Victorian State Government (DTP, 2023) or
the Tasmanian State Government (EPA Tasmania, 2022a; EPA Tasmania, 2022b). Notwithstanding,
a qualitative assessment of the generic impacts arising from project-induced water quality changes
and potential acoustic impacts are addressed (see Section 7, Impact assessment).

6.3.5.4 Megaloplankton

Megaloplankton plankton are classified as planktonic organisms greater than 200 mm in size, which
includes jellyfish, comb jellies (ctenophores), salps, and the juvenile stages of cephalopods such as
arrow squid (Nototodarus gouldi) and southern calamari (Sepioteuthis australis). An extensive list of
megaloplankton is not presented. Notwithstanding, potential project-induced changes in water
guality and potential acoustic effects on cephalopods are assessed in Section 7 (Impact
assessment).

6.3.6 Cetaceans

The EPBC Act PMST results for offshore Bass Strait (PMST, 2023; Attachment A), nearshore
Victoria (PMST, 2023; Attachment B) and nearshore Tasmania (PMST, 2023; Attachment C)
identified 16 cetaceans (whales and dolphins) that are known or likely to be present in the projectis
area of influence. Table 6.13 provides a list of cetaceans of conservation significance that includes
species within the EPBC Actis categories of (Listed Threatened Species), iListed Marine Speciesi
and fListed Migratory Speciesi, as well as non-listed species.

The characterisation of cetaceans present in the study area was based on literature review using
online databases such as the Victorian Biodiversity Atlas (DELWP, 2022b), Atlas of Living Australia
(CSIRO, 2022), National Conservation Values Atlas (DCCEEW, 2022a) and the Tasmanian Natural
Values Atlas (DNRE, 2022). Additional cetacean presence and distributional data were gleaned from
scientific papers and the grey literature. No project field surveys were completed for this project on
cetacean presence.
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6.3.6.1 Cetaceans of conservation significance

In Table 6.13, there are six EPBC Act listed threatened species of whale, three of which are classified
as endangered (i.e., the Antarctic blue, pygmy blue, and southern right whales), and two of which
are classified as vulnerable (i.e., sei and fin whales). In addition, 10 cetaceans are classified as listed
marine species under the EPBC Act.

The Commonwealth Government and all states and territories in Australia have agreed to establish
a Common Assessment Method for the assessment and listing of threatened species (DCCEEW,
2023e). However, this method has not yet been adopted by the Tasmanian Government and the
species listing categories and status of these cetacean species in Table 6-13 may be different in
Tasmania under the TSP Act compared to those under the EPBC Act and the IUCN. In terms of
conservation status, the TSP Act has the same status categories as those listed under the EPBC
Act in Table 6-13 except for the humpback whale (Megaptera novaeangliae), which is listed by the
TSP Act as endangered in the current List of Tasmanian threatened species (DNRE, 2023a).

The migratory whales in Table 6.13 are listed under the Convention on the Conservation of Migratory
Species of Wild Animals (the Bonn Convention), to which Australia is a party, with accession on 1st
September 1991. Australiais obligations include protecting migratory whales, conserving or restoring
the places where they live, mitigating obstacles to migration and controlling other factors that might
endanger them.

In Table 6.13, the listed IUCN Red List of Threatened Species criteria are designed for global taxon
assessments and some species that are classified as ileast concerni globally might be endangered
or vulnerable within a particular region where numbers are very small or declining. The latter is the
case for the subpopulation of southern right whales in southeast Australian waters, where the
population is growing at a lower rate than the Western Australian and South Atlantic (e.g., Argentina)
southern right whale subpopulations. The IUCN regularly reviews its Red List of Threatened Species
and in the case of the Chile-Peru subpopulation of southern right whales, the IUCN has listed this
subpopulation as critically endangered (IUCN, 2022).

The principal cetaceans identified in the EPBC Act PMST reports (see Attachments A, B and C)
and their distribution within Bass Strait and the projectis area of influence are described below.
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Table 6-13: List of cetaceans in project area and central Bass Strait according to the PMST search

Conservation status Occurrence in project search areas

Species Common name IUCN EPBC Act Victorian Bass Strait Tasmanian Migratory
nearshore offshore nearshore

Baleen whales (Mysticeti):

Megaptera novaeangliae Humpback whale* LC T SK SK SK Yes
Eubalaena australis Southern right whale LC EN SK SK SK Yes
Balaenoptera borealis Sei whale EN VU FL FL FL Yes
Balaenoptera musculus intermedia Antarctic blue whale EN EN SL SL SL Yes
Balaenoptera musculus brevicauda Pygmy blue whale EN EN SL SL SL Yes
Balaenoptera physalus Fin whale VU VU FL FL FL Yes
Caperea marginata Pygmy right whale LC T FM FM FM Yes
Balaenoptera acutorostrata Minke whale LC T SM SM SM No
Toothed whales (Odontoceti):

Orcinus orca Killer whale DD T SL SL SL Yes
Pseudorca crassidens False killer whale NT T T SL SL No
Globicephala macrorhynchus Short-finned pilot whale LC T T SM SM No
Lagenorhynchus obscurus Dusky dolphin LC T SM SM SM Yes
Delphinus delphis Common dolphin LC T SM SM SM No
Grampus griseus Risso's dolphin LC T SM SM SM No
Tursiops aduncus Indo-Pacific bottlenose dolphin NT T SL SL T Yes
Tursiops truncatus s. str. Common bottlenose dolphin LC T SM SM SM No

Notes: EN T Endangered; VU T Vulnerable; LC T Least Concern; NT T Near Threatened; Dash (T) denotes not listed. EPBC Protected Matters Search Tool (PMST) Report species
occurrence in area: FK T Foraging, feeding or related behaviour known to occur; FL = Foraging, feeding or related behaviour likely to occur; FM - Foraging, feeding or related behaviour
may occur; SK = Species or species habitat known to occur; SL = Species or species habitat likely to occur; SM = Species or species habitat may occur; NL T Not likely to occur.

*The humpback whale (formerly listed as vulnerable) was delisted on 26 February 2022 (TSSC, 2022).
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6.3.6.2 Baleen whales ( Mysticeti )

6.3.6.2.1 Humpback whale

The humpback whale (Megaptera novaeangliae) is listed as migratory under the EPBC Act and listed
under the TSP Act as endangered (DNRE, 2023a). However, under the FFG Act Threatened List
(DELWP, 2021), a subspecies of humpback whale, the southern humpback whale (Megaptera
novaeangliae australis) is listed as critically endangered. This subspecies appears to be based on
the revision of humpback whales into three oceanic subspecies as proposed by Jackson et al.
(2014). However, Perrin (2021) states that the subspecies name has been rejected as there is no
fixed holotype. For the purposes of this report, the humpback whale (reported as Megaptera
novaeangliae) in Victorian waters is assumed to be endangered as was originally listed under FFG
Act in 1995.

DCCEEW (2022c) states that a recovery plan for the humpback whale is not required as this species
was deleted from the EPBC Act list of threatened species on 26 February 2022. The EPBC Act
PMST reports (Attachments A, B and C) indicate that foraging, feeding or related behaviour of
humpback whale is known to occur in all the projectis PMST search areas.

The humpback whale is a moderately large baleen whale having a maximum recorded length of
17.4 m, and females are generally 1.0 to 1.5 m longer than males (Chittleborough, 1965). Humpback
whales regularly pass through or rest within Bass Strait during their seasonal migrations, to and from
breeding grounds in tropical waters in eastern Australia, in autumn and spring (NSR, 2002).

The International Whaling Commission (IWC) currently recognises seven distinct breeding stocks
(Groups A-G) of humpback whales in the Southern Hemisphere. The Australian populations are
designated as Group D (western Australian coast) and Group E1 (eastern Australian coast).
Individuals of another subpopulation of the E group (E2) pass through Australian waters adjacent to
Norfolk Island on their way to breeding grounds around New Caledonia (Schmitt et al., 2014);
however, due to their transitory presence in Australian waters (mainly offshore of the coast of NSW)
and their absence in Bass Strait, this subpopulation is not considered further.

Both the western and the eastern Australian populations are recovering, and the rate of population
increase for these two populations is thought to be between 10.9% and 11% per year for the eastern
Australian population and between 9.7-13% for the western Australian population (DoEE, 2015).
Western Australian (Group D) humpback whales are unlikely to be present in Bass Strait.

Biologically important  areas

Biologically Important Areas (BIAs) are spatially defined areas where aggregations of individuals of
a species are known to display biologically important behaviour such as breeding, foraging, calving,
resting or migration (DCCEEW, 2021). Figure 6.18 shows the BIAs for humpback whales in Australia
(TSSC, 2015).
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Figure 6.18: Humpback whale Biological Important Areas (BIAS)
Core calving area

The core calving area of the eastern humpback whale E1 subpopulation lies within the warm
nearshore and coastal waters off Mackay in Queensland (see Figure 6.18). In general, humpback
whales are present off the Queensland coast between late autumn and late spring, prior to migrating
south in July and August (DES, 2019).

Migration south from the Queensland core calving area occurs from mid-August through to mid-
October, with females in early pregnancy heading south first, followed by immature whales then
mature males/resting females, and lastly by lactating females with suckling calves (Dawbin, 1966).

Resting areas

From late September to late November, sheltered coastal embayments are used as resting areas
by humpback whale cow-calf pairs and attendant males, during their southern migration. Two main
resting areas are known at Hervey Bay and Moreton Bay in Queensland, while two smaller resting
areas are known at Jervis Bay and Twofold Bay in New South Wales. The nearest resting area is
Twofold Bay (near Eden), which is located approximately 460 km from the projectis proposed
alignment in Bass Strait.
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Some southern migrating humpback whale mothers and calves that pass westwards through Bass
Strait are known to undertake short resting periods before migrating south along the west coast of
Tasmania to Southern Ocean feeding grounds. These short-term rest areas are typically in sheltered
waters within Bass Strait including east of Wilsons Promontory near Corner Inlet Marine National
Park in Victoria and the sheltered Perkins Bay to the west of the Stanley Peninsula and Godfreys
Beach Bay east of the peninsula in Tasmania.

Feeding areas

Besides their summer Southern Ocean main feeding grounds, humpback whales have been
observed feeding along the coast of eastern and southeastern Australia during their southern
migration. From late September to late November, humpback whale mothers accompanied by new
season calves migrate down the coast and stop over to undertake feeding at two core feeding areas
en-route. Figure 6.18 shows the core feeding areas (i.e., green shaded areas) of the Sapphire Coast
(New South Wales) and southeast Tasmania.

Foraging behaviour in humpback whales continues while migrating south after leaving the Sapphire
Coast in the waters off southeastern Tasmania based on satellite tracking data by Andrews-Goff et
al. (2018). Humpback whale tsuper-groupsi have been observed bubble-net feeding and lunge
feeding at Fortescue Bay and bubble-net feeding only at Waterfall Bay on the east coast of the
Tasman Peninsula in southeast Tasmania (Pirotta et al., 2021). At both locations the prey species
targeted were euphausiids (krill).

When fewer whales are present in the core feeding areas, their foraging behaviour uses methods
such as horizontal or vertical lunge feeding that involves a whale swimming at speed with their
mouths wide open towards a high-density patch of prey, then closing their mouths around the prey
thus engulfing large volumes of prey-laden water and then allowing water to pass out through the
baleen plates, and finally consuming (swallowing) the captured prey.

Humpback whale ésuper-groupsi and bubble-feeding behaviour have not been observed within Bass
Strait. However, during their northern migration, humpback whales have been observed surface or
shallow-water lunge feeding on baitfish (e.g., Australian sardines) off Wilsons Promontory and Phillip
Island, as well as to the west of Bass Strait off Portland (Pirotta et al., 2021). Supplemental feeding
by humpback whales within Bass Strait during their southern migration has been shown by satellite
tracking of three humpback whales that spent more than 30 days within the strait (Andrews-Goff et
al., 2018).

Migration

Humpback whales migrate annually between their summer feeding grounds in Antarctica to their
tropical breeding grounds in winter. Most of the eastern Australian population (E1) humpback whales
follow a migration route from Antarctic waters that passes the east coast of Tasmania and along the
New South Wales and Queensland coasts to and from the tropics. However, early season (autumn)
sightings along the Victorian coast indicate that some northbound whales follow a migration route
that passes the west coast of Tasmania and then traverses Bass Strait to join the main northward
bound migration stream passing by Cape Howe at the Victoria-New South Wales border (Warneke,
2001).

The peak northern and southern migration periods of humpback whales in Bass Strait are given in
Table 6.14.
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Table 6-14: Peak migration periods of humpback whales in Bass Strait

Migration periods i humpback whales

Summer Autumn Winter

Peak migration
Northward

Southward

Source: Reviews of the literature (e.g., DSE, 2009; TSSC, 2015). Dark blue represents the peak month for the presence
of humpback whales.

Humpback whale migration in Tasmania

During their southern migration, eastern Australian breeding stock (Group E1) humpback whales are
sighted closer to shore, which provides additional protection to mothers and calves from potential
predators (e.g., killer whales and great white sharks). The main southern migration route is east of
Tasmania; however, satellite tracking has shown that some humpback whales travel westwards
through Bass Strait before heading south along the west coast of Tasmania to their summer feeding
grounds in sub-Antarctic waters (Andrews-Goff et al., 2018).

A frequency analysis of confirmed sightings of humpback whales in Tasmanian waters over the last
20 years, as reported in the Tasmanian Natural Value Atlas database (DNRE, 2022), is shown Figure
6.19. This figure confirms that the peak northern migration period was June, and that the peak
southern migration period was November, as shown in Table 6.14.

Tasmania - Humpback whale presence
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Source: Based on frequency analysis of confirmed humpback whale sightings in Tasmanian waters (DNRE, 2022).

Figure 6.19: Monthly frequency analysis of all humpback whale sightings in Tasmania

Figure 6.19 also reveals the presence low numbers of sightings during February through April and
indicates that humpback whales may be present all year round in Tasmanian waters.
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The likelihood of occurrence of humpback whales in Bass Strait and the projectis PMST search
areas and potential interaction with the projectis proposed marine activities is assessed as Very
likely# during their northern peak migratory period of between May and July, and Very likely during
their southern peak migration period between October and December. However, according to DSE
(2009), the northward and southward migrations span longer periods May to August and September
to November, respectively, which do not coincide with the peak periods in Bass Strait.

In northwest Tasmania, there is an annual peak migration presence of mothers and calves near the
Stanley Peninsula between November and December, which confirms the presence of southern
migrating humpback whales passing westerly through Bass Strait before turning southwards along
the west coast of Tasmania towards their Southern Ocean feeding grounds.

Distribution of humpback whales in Victorian waters

Based on analysis of confirmed humpback whale sightings presented in the Atlas of Living Australia
database (CSIRO, 2022), Figure 6.20 shows the accumulated distribution of humpback whales in
Bass Strait waters under Victorian jurisdiction.

Source: Atlas of Living Australia (CSIRO, 2022) and Victorian Biodiversity Atlas (DELWP, 2022b)
Figure 6.20: Observed distribution of humpback whales in Bass Strait (Victorian waters)

In Figure 6.20 most humpback whale sightings (total of 26 records) are located off Wilsons
Promontory with fewer sightings to the west of the promontory until Phillip Island where large
numbers of confirmed humpback whale sightings have been recorded. Two confirmed sightings of
humpback whales have been recorded within Waratah Bay, which suggests that humpback whales
rarely use this bay despite the presence of potential observers in coastal villages, boats and smaller
watercraft, and holidaymakers visiting the bay.

4 Likelihood of occurrence categories are those described in Table 5.1.
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