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EXECUTIVE SUMMARY

Tetra Tech Coffey Pty Ltd (Tetra Tech Coffey) engaged Environmental GeoSurveys Pty Ltd (EGS) to
complete a terrestrial geomorphology and soils conditions report of Marinus Link (the project).

The project is a proposed 1500-megawatt (MW) HVDC electricity interconnector between Heybridge in
northwest Tasmania and the Latrobe Valley in Victoria. The portion of the alignment covered in this
assessment is the Waratah Bay shore crossing from mean low water mark to the Hazelwood converter station
in Victoria. A specific assessment for the Heybridge converter station and shore crossing is provided in a
separate technical report.

The scope of the geomorphology and soils study was primarily to:

e To describe the physical (geoscience) character of the area that could be affected by the project,
including geology, landforms, soils.

e |dentify and assess potential residual effects of the project on soil stability, erosion and exposure of
hazardous soils due to changed geographic conditions introduced by the project.

o |dentify measures to avoid or minimise project impacts on the physical (geoscience) environment. The
study area is the 20-36 m wide construction corridor and broader enclosing survey area 220 m wide.

It must be noted that this is a desktop study only and no field inspection of the project alignment was
undertaken to inform the assessment. The technical report draws on information from a geomorphology and
soils descriptive report (Environmental GeoSurveys 2019). That study — a vehicle-based and limited walkover
reconnaissance field inspection from public roads and other public access areas over 4.5 days in November
2018 —included part of the project alignment.

This geomorphology study relies on proponent-provided LiDAR Digital Elevation Model (DEM) captured in
2021 with 0.5 m vertical resolution and high resolution digital vertical aerial photography supplemented by
open-source spatial information on topography, geology, hydrology and soils. The 2.2 km gap in the supplied
LiDAR at the Waratah Bay shore crossing and backshore was supplemented by older (2007) LiDAR from a
private source. Gaps in the supplied photography totalling 8.6 km were filled with imagery from Google Earth.

The information derived from the remote data and literature review was sufficient to define the fundamental
physical baseline characteristics of the project alignment at a generalised scale as discrete areas of
landscape. The discrete areas are recognised by their geomorphic attributes including physical properties of
landforms, geology, soils and geomorphological process that contributes to shaping the ground surface and
shallow sub-surface. Nine geomorphic attributes are identified across the study area, each attribute with a
defined range of physical properties. These do not necessarily represent engineering properties, such as
excavatability, which will be dealt with by geotechnical investigations and assessments by other studies. The
geomorphic attributes were used to define a hierarchy of geomorphological units as the basis for description
of existing conditions and impact assessment. The project was divided into fourteen initial, broad geomorphic
domains, each domain with a limited range of elevation, slope form and stream density and with one
geologically dominant type. Geomorphology of the study area includes active and relict coastal dunes and low
backshore tidal terrain, floodplain and alluvial and colluvial terraces, as well as undulating to strongly
dissected hills and low plateaus surfaces developed on weathered Mesozoic sedimentary rocks overlain by
deeply weathered Cenozoic volcanic rocks and sediments.

A number of stream channels will be crossed by the project alignment including the upper reaches of
tributaries and the deep valley of the Tarwin River East Branch and the floodplain and terraces of Morwell
River. The hilly terrain has evidence of slope movements including probable active landslides and areas of
slope instability crossed by the project corridor.

Previous field-based studies (Sargeant and Imhoff 2013) had recognised soil-landform units in south
Gippsland based on associations of specific landforms and soils and other environmental variables, notably
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climate and drainage pattern. Sixty-nine soil-landform units occur along the project alignment. Soil landform
units have been used in to provide a second tier of landscape delineation for this study.

The project area has been assessed by identifying discrete geomorphic divisions along the alignment. These
divisions are called trench sectors and are defined by a combination of soil-landform units, geology, and
geomorphic processes. A change in geomorphic attributes determines the boundary of a trench sector. The
trench sectors provide high resolution recognition of changes in key landforms within the broader soil-
landform units. A total of 192 trench sectors was recognised, comprising 183 along the main terrestrial
alignment of the project, three at the Waratah Bay shore crossing, four at the offtake to the Driffield and
Hazelwood converter stations and one for each of the converter stations. The complexity of much of the
dissected landscape and the density of stream incision combined with geological units gave rise to the high
number of trench sectors recognised. This number must be regarded as minimal as it is based on desk study
only. It is likely that a field study will distinguish geomorphic features and processes that cannot be recognised
from remote data.

Baseline geomorphic attributes are sensitive to varying degrees to potential impacts from the project.
Sensitivity is a function of slope steepness, surface materials, evidence of slope instability and potential
response to exposure on excavation and loading by materials and machinery. The sensitivity of each
geomorphic attribute was assessed for the project for each of the 192 trench sectors. The sensitivity of each
geomorphic attribute was determined on a five-fold scale: not sensitive, not very sensitive, sensitive, very
sensitive and extremely sensitive. The ratings for the individual attributes were then combined to give an
overall sensitivity of each trench sector on the same scale. The magnitude of impact of the project on each
trench sector was then defined on a scale: severe, major, moderate, minor, and negligible. Combining the
sensitivity of the sector with the magnitude of impact gave a rating of significance of the impact of the project
on each trench sector on a scale of major, high, moderate, low, and very low. These are raw scores without
applying any mitigation techniques on the project activities. The initial assessment undertaken without any
mitigation measures produced 36 major impacts, 34 high impacts, 117 moderate impacts, three low impacts.

Environmental performance requirements (EPRs) were then developed and applied to the activities of the
project for each trench sector. EPRs set out the environmental outcomes that must be achieved during
design, construction, operation and decommissioning of the project. They do not provide prescriptive
measures that must be employed but provide a framework to allow MLPL and its contractors to determine the
best way to manage impacts by developing and optimising design and construction and operation solutions.
Applying EPRs reduced the residual significance of impact to be 0 major residual impacts, 13 high residual
impacts, 69 moderate residual impacts and 108 low residual impacts.

Site investigation by a geomorphologist (including collection of sub-surface cores down to at least trench/HDD
depth to determine stratigraphy) of the 13 sectors of high residual impact is recommended to inform project
design, including choice of construction methods. If site investigation reveals that ground conditions are
unsuitable for construction or construction activities might impact slope stability or existing or potential
landslides (i.e., geomorphic stability cannot be assured through design and application of EPRS), realignment
is recommended in those sectors.

It was concluded that the engineering activities of the project without mitigation has the potential for major,
high, and moderate impact on much of the terrain which it must be noted has a number of significantly
sensitive geomorphic attributes. This residual impact can be reduced and managed to varying degrees by
applying appropriate design, construction and operational strategies.
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ACRONYMS/ABBREVIATIONS
Acronyms/Abbreviations Definition
AHD Australian Height Datum
ASS acid sulfate soil
DEM Digital Elevation Model. A 3-dimensional representation of the ground surface (bare

earth) excluding vegetation and built structures such as buildings, towers and power
lines. It does include human-made piles or rock or earth such as embankments and

spoil heaps.

DSM Digital Surface Model. A 3-dimensional representation of the Earth’s surface, including
vegetation, and human-made objects elevated above the “bare earth”.

DTM Digital Terrain Model. In this report a DTM is synonymous with a DEM.

HDD horizontal directional drilling

HVAC high voltage alternating current

HVDC high voltage direct current

LiDAR Light Detection and Ranging. The use of pulsed laser from an aerial vehicle to detect

and measure distances to objects below. Topographic LiDAR typically uses a near-
infrared laser to map the land, while bathymetric LIDAR uses water-penetrating green
light to also measure seafloor and riverbed elevations.

PASS potential acid sulfate soll
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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 Electricity Market (NEM).

The project was referred to the Australian Minister for the Environment 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 (Cwlth) (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 project’s 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 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 Environmental GeoSurveys Pty Ltd for the Victorian and Commonwealth
jurisdictions as part of the EIS/EES being prepared for the project.

1.1 PURPOSE OF THIS REPORT

This study covers terrestrial geomorphology and soils of the Marinus Link underground electricity
interconnector and associated converter station and shore crossing In Gippsland, Victoria. It builds on
previous desk and field studies undertaken for Coffey during 2018 and 2019 by Environmental GeoSurveys.

The objectives of this technical study are to:
e Describe the physical (geoscience) character of the study area that could be affected by the project.

e Characterise the soil types and structures and identify the potential location and disturbance of dispersive,
acid sulfate, saline, or soils of other special characteristics that could affect or be affected by the project.

o Identify and assess potential effects on coastal landforms and environments, including changes as a
result of the project, and the potential for disturbance of saline, dispersive or acid sulfate soils, and
including appropriate consideration of possible cumulative effects.

e Identify and assess potential residual effects of the project on soil stability, erosion, and the exposure of
hazardous soils (e.g., acid sulfate soils).

e Identify and assess potential effects on nearby and downstream environments due to changed
geomorphic conditions.

e Identify measures to avoid or minimise project (works and operational) impacts, including potential and
proposed design options and measures that could avoid or minimise significant effects on soil stability,
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and contingency measures for responding to unexpected but foreseeable impacts such as disturbance of
acid sulfate soils.

An integrated approach to determining initial potential and unmitigated impacts is used by combining a range
of physical and process attributes determined by this study and using data from available associated
geotechnical studies Jacobs 2019, 2021, 2022a, 2022b, 2022c, 2023a, 2023b.

This was then followed by an assessment of the residual significance of impacts through the utilisation of
EPRs.

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.

Tasmania’s 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 Australia’s transition to a clean energy future.

May 2024 2






Marinus Link

1.3 ASSESSMENT CONTEXT

As Cooke and Doornkamp (1990 p. 11) noted “Geomorphology can provide an understanding of the nature of
landscapes sufficient for engineering work to be carried out safely, predictably and economically within them”.
Impact assessments of a particular project must be based on prior identification of the existing
geomorphological systems and land units, determination of their descriptive parameters and evaluation of the
morphological features relevant to recognition of values and identification of existing hazards and those that
may be introduced by the activities of the proposed land use change (Cavallin et al. 1994).

The geomorphology and soils assessment of this technical report contributes to understanding the nature of
the morphology, materials, and processes of landforms as a basis for assessing potential constraints on — and
the response of the environment to — the proposed activities required to build, operate, maintain, and
decommission the project. The project will involve construction activities in a variety of surface, subsurface
and subaqueous (marine and non-marine) environments comprised of diverse physical materials formed and
modified by a range of past and presently active processes. The project activities will alter the appearance
and dynamics of landforms to varied degrees from total to minimal.
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2. ASSESSMENT GUIDELINES

This section outlines the assessment guidelines relevant to geomorphology and geology and the linkages to
other EIS/EES technical studies. A single consolidated EIS/EES is being prepared to address the
requirements of all the Commonwealth and Victorian jurisdictions including the requirement for an EES. This
report will use the term EIS/EES going forward.

21 COMMONWEALTH

DCCEEW have published the following guidelines for the EIS: ‘Guidelines for the Content of a Draft
Environmental Impact Statement — Environment Protection and Biodiversity Conservation Act 1999 — Marinus
Link underground and subsea electricity interconnector cable (EPBC 2021/9053)'.

The Commonwealth guidelines do not provide any specific scoping guidelines relevant to geomorphology, and
geology.

2.2 TASMANIA

The Tasmanian component of the project is being assessed in accordance with the EIS guidelines issued by
EPA Tasmania for the converter station and shore crossing (September 2022). This assessment is
documented in a separate report (EGS, 2023).

2.3 VICTORIA

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.

2.3.1 EES evaluation objective

The EES evaluation objective contained in Section 4.2 of the EES scoping requirements that is relevant to this
geomorphology and geology assessment is:

‘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.’

2.3.2 EES scoping requirements

The relevant sections of the EES scoping requirements that this assessment has addressed are summarised
in Table 2-1. This study has addressed the aspects relevant to geomorphology and soils, and considered acid
sulfate soils in the context of geology only. Contaminated land and management of acid sulfate soils is
addressed in the Technical Appendix N: Contaminated land and acid sulfate soils.
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Table 2-1 EES scoping requirements relevant to geomorphology and soils

Aspects to be assessed Scoping Requirement Report Section
Key issues The potential for disturbance of contaminated, Section 4 (method); 4.1.11
saline, dispersive or acid sulfate soils. (environmental performance

requirements)

Existing environment Characterise geology, geomorphology, landforms Section 5 (existing conditions)
and soils in the project area and identify potential
locations where dispersive, acid sulfate, saline or
potentially contaminated soils, or soils with other
special characteristics that could be disturbed by
the project.

Likely effects Identify and assess potential effects of the project 6 (potential impacts)
on soil stability, erosion and the exposure and
disposal of contaminated or hazardous soils (e.g.,
acid sulfate soils).

Mitigation Describe potential and proposed design options 6.2.2 (environmental
and measures that could avoid or minimise performance requirements)
significant effects on soil and land stability and
rehabilitation.

Performance Describe the framework for monitoring and 6.2.2 (environmental
evaluating the measures implemented to mitigate performance requirements)
impacts on water, soils and landforms and
contingencies.

2.4 LINKAGES TO OTHER TECHNICAL STUDIES

This report is informed by or informs the technical studies outlined in Table 2-2.

Table 2-2 Linkages to other technical studies

Technical studies Relevance to this assessment

Groundwater (Tetra Tech Coffey, Technical Appendix P: Groundwater details baseline conditions and potential

2023) impacts on groundwater. Groundwater both influences and is influenced by
geomorphology.

Land use and planning (Beveridge Technical Appendix S: Land use and planning details baseline conditions and

Williams, 2023) potential impacts to land uses in the context of wider planning provisions.

Geomorphology is a key factor influencing land use.

Surface water (Alluvium, 2023) Technical Appendix Q: Surface water details baseline conditions and potential
impacts on surface water. Surface water both influences and is influenced by
geomorphology.

Contaminated land and acid sulfate Technical Appendix N: Contaminated land and acid sulfate soils details

soils (Tetra Tech Coffey, 2023) baseline conditions and potential impacts on contaminated land and acid
sulfate soils. Geomorphology influences contamination pathways and
receptors.

Aboriginal and historical cultural Technical Appendix J: Aboriginal and historical cultural heritage details

heritage (ELA, 2023) baseline condition and potential impact on cultural heritage. The presence of

cultural heritage artefacts often results in geomorphological units being listed
as geoheritage or geoconservation sites.

2.5 COMMONWEALTH LEGISLATION

There is no Commonwealth legislation of direct relevance to geomorphology.
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2.6 VICTORIAN LEGISLATION

There is no Victorian legislation of direct relevance to geomorphology.

2.7 POLICY AND GUIDELINES

The assigning and reviewing of geoheritage significance is currently undertaken in Victoria by the Geological
Society of Australia Inc (Victoria Division) (GSAV), Heritage subcommittee.
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3. PROJECT DESCRIPTION

3.1 OVERVIEW

The project is proposed to be implemented as two 750 megawatt (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 would 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:

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

e Shore crossing in Tasmania adjacent to the converter station.

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

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

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

¢ 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 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.

Approximately 255 km of subsea HVDC cable will be laid across Bass Strait. The preferred technology for the
project is two 750 MW symmetrical monopoles using +320 kV, cross-linked polyethylene insulated cables and
voltage source converter technology. Each symmetrical monopole is proposed to comprise two identical size
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 Bay—Shallow Inlet Coastal Reserve. From the land-sea joint located behind the coastal dunes, the
land cable will extend underground for approximately 90 km to the converter station. From Waratah Bay the
cable will run northwest to the Tarwin River Valley and then travel to the north to the Strzelecki Ranges. The
route crosses the ranges between Dumbalk and Mirboo North before descending to the Latrobe Valley where
it turns northeast to Hazelwood. The Victorian converter station will be at either a site south of Driffield or
Hazelwood adjacent to the existing terminal station.

The land cables will be directly laid in trenches or installed in conduits in the trenches. A construction area of
20 to 36 m wide would be required for laying the land cables and construction of joint bays. Temporary roads
for accessing the construction area and temporary laydown areas will also be required to support
construction. Where possible, existing roads and tracks will be used for access, for example, farm access
tracks or plantation forestry tracks.

Land cables will be installed in ducts under major roads, railways, major watercourses and substantial
patches of native vegetation using trenchless construction methods (e.g., HDD), where geotechnical
conditions permit. A larger area than the 36 m construction area will be required for the HDD crossings.
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The assessment is focused on the Victorian section of the project. This report will inform the EIS/EES being
prepared to assess the project’s potential environmental effects in accordance with the legislative
requirements of the Commonwealth and Victorian governments (see Figure 3-1).

Figure 3-1 Project components considered under applicable jurisdictions (Marinus Link Pty Ltd 2022,
Consultation Plan)
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The project is proposed to be constructed in two stages over approximately five years following the award of
works contracts to construct the project. On this basis, stage 1 of the project is expected to be operational by
2030, with Stage 2 to follow, with final timing to be determined by market demand. The project will be
designed for an operational life of at least 40 years.

3.2 STUDY AREA

The study area (as outlined in Figure 3-2 below) for this assessment is between the proposed landside shore
crossing at Waratah Bay and converter station site at Hazelwood, Victoria and includes the proposed
converter station site and land cable connection at Diriffield.
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Figure 3-2 Location of Marinus Link, Victoria
(Base: 10 metre State-wide DEM, Landata Vic)
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3.3 WATERWAY CROSSING CONSTRUCTION

Crossing of waterways with HDD includes:

e Access track construction to HDD drill entry and exit pads.

e Preparing hardstands at entry and exit points.

¢ Installing erosion and sediment controls.

o Digging entry and exit pits.

e Delivery and set up of HDD drill rig and associated equipment.
e Drilling of pilot hole under feature (e.g., waterway).

e Ream borehole to required diameter.

o Weld high density polyethylene (HDPE) duct lengths together.

e Pull duct through borehole and set with bentonite.
After construction the site is rehabilitated through:

e Removing all equipment and drill cuttings.

e Removing hardstand and reinstating/rehabilitating entry and exit pads.

3.4 JOINT PITS AND CABLE CONSTRUCTION

Land cables are supplied in standard section lengths of either 800 m or 1.2 km. For areas not required HDD,
cables will be laid in trenches. The cable lengths will be joined at joint pits. Joint pits are around 12 m long, 2.5
m wide and 2.5 m deep, buried at least 0.5 m below the surface.

The key construction activities for land cables and joint pits include:

e Establishing laydown areas, site offices and amenities.

e Site establishment (site entries, gates, access, weed control, stock proof fencing, etc.).

e Topsoil stripping and stockpiling (around 300 to 400 mm in depth).

e Constructing haul roads along construction working corridors.

¢ HDD and duct installation at road, waterway, and third-party infrastructure crossings.

Excavation of trenches and stockpiling of subsoil — trenches to be a nominal width of 1 m and typical depth of
greater than 1.2 m to the top of the duct from ground level.

e Installation of ducts and thermal backfill where required.

e Backfilling trenches with subsoil and topsoil and reinstatement except at cable joint pits and where
equipment required to assist cable installation, e.g., at bends and HDD crossings.

e Construction (in-situ) or installation (pre-cast modules) of cable joint pits.

¢ Pulling of cables through ducts.

e Cable jointing.

e Backfilling and reinstatement of cable installation and cable joint pit workspaces.

Cable joint pits will be constructed in-situ or prefabricated using precast concrete modules and brought to site
for installation. The area to accommodate the cable joint pit and associated works including jointing will be

topsoil stripped. The joint bay itself will be excavated and suitable drainage installed to prevent moisture
ingress during the works. All spoil will be separated and stockpiled on the construction working corridor.
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3.5 OPERATION

The project will ideally be operational 24 hours a day, 365 days per year over a minimum lifespan of 40 years.
Operational and maintenance activities in the Victoria land portion of the Marinus Link are likely to include:
e Routine inspection across the easement for operational and maintenance issues.

e Servicing, testing and repair of the land cables, transition station and converter stations equipment and
infrastructure including scheduled minor and major outages.

¢ Maintenance of access tracks.

In general, maintenance requirements for land cables are minimal with routine maintenance being limited to a
number of smaller activities around the jointing pits. These activities will be sheathing tests every five years
involving two workers for one day at each joint bay. They will have a standard 4WD vehicle and use handheld
testing equipment. A route drive over will also occur around once a fortnight to ensure that no unknown
construction activities or non-permitted activities are occurring above the cables.

Easement conditions on title will set out restrictions on activities on the easement. Most farming and cropping
activities can continue. No buildings or trees will be allowed on the easement.

3.6 CONVERTER AND TRANSITION STATIONS

The study area also includes the area enclosing two proposed HVAC-HVDC converter stations and one
transition station in Victoria.

3.6.1 Hazelwood converter station

The Hazelwood converter station comprises an area of approximately 17 hectares and consists of a HVAC-
HVDC converter station and expansion of the Hazelwood Terminal Station in Victoria where the project will
connect to the existing Victorian transmission network.

3.6.2 Diriffield converter station

An alternative converter station site to the south of Driffield comprising an area of approximately 96.5 hectares
has also been included in the study area.

3.6.3 Waratah Bay transition station

The shore crossing at Waratah Bay is approximately 3 km west of Sandy Point. Here, the subsea cables will
connect to the land cables in Victoria, with a fibre optic terminal station.

3.7 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.

Decommissioning will be planned and carried out in accordance with regulatory and landowner or land
manager requirements at the time. A decommissioning management plan will be prepared prior to planned
end of service and decommissioning of the project.

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.
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In the event that the project is decommissioned, all above-ground infrastructure will be removed, and
associated land returned to the previous land use or as agreed with the landowner or land manager.

Decommissioning activities required to meet the objective will include, as a minimum, removal of above
ground buildings and structures. Remediation of any contamination and reinstatement and rehabilitation of the
site will be undertaken to provide a self-supporting landform suitable for the end land use.

Decommissioning and demolition of project infrastructure will implement the waste management hierarchy
principles being avoid, minimise, reuse, recycle and appropriately dispose. Waste management will accord
with applicable legislation at the time.

Decommissioning activities may include recovery of land and subsea cables and removal of land cable joint
pits. Recovery of land cables will involve opening the cable joint pits and pulling the land cables out of the
conduits, spooling them onto cable drums and transporting them to metal recyclers for recovery of component
materials. The conduits and shore crossing ducts will be left in-situ as removal will cause significant
environmental impact.

The concrete cable joint pits will be broken down to at least one metre below ground level and buried in-situ or
excavated and removed. Subsea cables will be recovered by water jetting or removal of rock mattresses or
armouring to free the cables from the seabed.

A decommissioning management plan will be prepared to outline how activities will be undertaken and
potential impacts managed.

For the purposes of this geomorphology and soils technical report, it has been assumed that cables will
remain in the ground and decommissioning impacts are not further considered.
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4. ASSESSMENT METHOD

4.1 STUDY COMPONENTS

This technical report has two key components:

(A) a desktop study characterisation of the geology, geomorphology, geomorphic processes, and soils of the
project areas in Victoria.

(B) an assessment of the potential impact of the project on geology, geomorphology, geomorphic processes,
and soils.

4.2 DESKTOP STUDY

The material provided by Tetra Tech Coffey and MLPL supplemented by topographic and other relevant
physical data and literature was sufficient to characterise the geomorphology and geomorphic processes of
the study area and identify generalised potential impacts of the proposal on the physical landscape. The study
area was initially divided into generalised units based on key characteristics of geology (geological zones),
geomorphology (geomorphic domains) and soil-landform units. The soil-landform units were further divided
along the main alignment into trench sectors (discrete lengths of trench) based on a variety of geomorphic
form and processes. A total of 183 terrestrial trench sectors were identified, plus three additional trench
sectors at the shore crossing and four additional trench sectors at the Driffield converter station connection
site.

4.2.1 Data sources

Digital files showing the easement and buffer of the study corridor and existing and a preliminary alignment of
proposed access tracks needed for construction and maintenance were supplied. Information regarding
physical landscape components (topography, geology, hydrology, geoconservation sites, vegetation) and
cultural features (infrastructure, cadastral and planning) was obtained via digital data sets. A key data source
for geomorphology and slopes was a LiDAR-derived digital terrain model [DTM] with 0.5 m vertical resolution.

The key data sources are listed in Table 4-1.

Table 4-1 Key data sources

Application Data sources

Overview Aerial photography (client-supplied), Google Earth

Geology Geological Survey of Victoria Seamless Geology 1:250,000 (2014), published and
unpublished Parish Plans

Soil 1:100,000 Soil-landform Units Foster and Moe mapsheets

Topography Project LIDAR 2021 (client-supplied), State-wide DEM 10 metre. State-wide 10 metre
contour lines. LIDAR tiles: coastal (2008, 2011)

Geomorphology Victorian Geomorphic Framework, 1:100,000 Soil-landform Units Foster and Moe
mapsheets

Hydrology Datasets Landata Vic: hydrographic areas, hydrographic lines, wetlands

Coastal Smartline
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4.2.2 Baseline characterisation

Baseline characteristics are the fundamental physical components of discrete areas of landscape recognised
by their geomorphic attributes described below. They are comprised of geomorphological assets — landforms,
geology, regolith, and soils — and geomorphological processes. The combined assets and processes
constitute geomorphic attributes across the study area.

4.2.3 Geomorphic attributes

A geomorphic attribute is a physical property of landform or a geomorphic process that contributes to shaping
the ground surface and shallow sub-surface of the study areas. The geomorphology of a discrete area is
determined by combining geological and topographical information and inferred or recognised geomorphic
processes. This produces landform areas with components described by geomorphological terminology
commonly used in Australia (Grimes 1995).

The spatial unit that is the base for geomorphic description and impact assessment is a trench sector. Trench
sectors range in length from 35 metres to several hundred metres.

Nine geomorphic attributes are identified across all the study area and outlined in Table 4-2. Single attributes
or groups of attributes define the spatial extent of a discrete geomorphic unit. The attributes are then
generalised and grouped to a degree to facilitate assessment of impacts of the project. Specific attributes that
apply to the shore crossing—coastal erosion, coastal recession, and coastal inundation with sea-level rise,
are assessed separately for the shore crossing section of the alignment.

The attribute properties are recognised based on their geomorphological characteristics. They do not
necessarily represent engineering properties relating to for example excavatability and trench stability which
will be dealt with under geotechnical investigations such as ground conditions assessment reports by other
investigators.

Table 4-2 Geomorphic attributes

Geomorphic Geomorphic attribute Definition
attribute no.
Relief and slope Relative relief (range of elevation), maximum ground slope angle and
shape.
Stability of Landform / Propensity of a surface to change by downslope movement of rock or

Slope instability, landslides  soil without the direct aid of other media such as water or ice. Water is
often important as a lubricant or loading on slope mass. Instability is
determined by inherent properties such as slope, lithology, fractures,
geological boundaries, depth of regolith and geomorphic processes
and may be triggered by engineering or other anthropic activity.

Erosivity (hillslopes), slope = Propensity of a surface to change because of water-driven process
wash, sheet wash, rilling such as slope wash, sheet wash, rilling and tunnel erosion
and tunnel erosion

Hydrology, surface flows, Potential for run-on and run-off from precipitation, thaw, groundwater
waterlogging outcrop. Related to slope angle and form.

Riverine flood / inundation Inundation from overbank flows.

Regolith Stratigraphy of the substrate, such as thickness of soil and weathered
rock, depth to rock, inclusion of cemented layers, swell-shrink potential
and possibility of variations as they relate to trenching construction.

Soft soils Geomorphic assessment of soil composition and ability to sustain
loading and influence stability.

Acid sulfate soil Actual and potential for acid sulfate development.

Geoheritage Natural geoscience values worthy of conservation.
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4.3

4.3

IMPACT ASSESSMENT PROCESS

.1 Introduction

The potential initial impacts of the project on the geomorphology and soils were determined by combining the
inherent sensitivity of each of the nine attributes described in Table 4-2 with the potential magnitude of impact
of the project activities. The attributes and magnitude of impacts were combined using a matrix to produce a
resultant significance of impact.

The sensitivity of each of the nine geomorphic attributes was determined on a five-fold scale (Table 4-3) for
each trench sector. These are combined to produce an overall sensitivity rating for each trench sector. The
rationale for assigning overall sensitivity is detailed for each trench sector. The magnitude of each impact and
the significance of impact from project activities was then determined for each trench sector also on a five-part
scale (Table 4-4). The initial significance of impact documented in this technical report assumes no mitigation
of the potential impacts. Subsequent to the development and finalisation of EPRs, an assessment of the
residual significance of impact was completed for this report.

4.3

.2 Potential impacts

Potential impacts on geomorphic properties and processes can occur due to project activities including
excavation, backfill, trenching and construction of hard standing (e.g., concrete pads for the converter
stations) and buildings during construction and operation across the project area.

These include:

Modification to relief and slope to facilitate tracks, laydowns and other building infrastructure requiring a
level surface upon which to be constructed.

Construction of the trench can alter slope stability through loading, spoil management and backfilling
changing surface and sub-surface flows.

The entry point of HDD at the shore crossing can cause instability of the seabed and changes to
sediment pathways.

Slope instability and changes to surface and groundwater pathways as a result of construction.

Entry and exit HDD points at all terrestrial locations can change groundwater levels and pathways and
have direct and indirect impact on surface features through changing vegetation and associated
landforms.

The removal of vegetation and the exposure of subsoils on tracks and site cuts may increase the
potential for erosion and off-site sediment transport to the environment (including creeks and waterways)
especially in susceptible ground conditions.

The construction of trenching and tracks across watercourses may alter surface flows if not carefully
designed. Redirection of water around infrastructure may also alter flow direction.

Increase in hard stand surfaces may increase the volume of surface flows and collection and
concentration of water may cause waterlogging, erosion and has potential to cause harm to receiving
environments through increased flow and sediment transport.

The excavation and backfill of the trench replaces regolith and soil with material of potentially different
physical and hydraulic properties with potential impact on slope stability, foundation capacity and surface
and subsurface flows.

The project activities can expose