






Document Title: Marine Ecology and Resource Use Impact Assessment 

Document No: 532-BBB-CC-DDD-NNNN 

Document Type: Technical Appendix H of the Environmental Impact 
Statement/Environment Effects Statement 

Document Holder: Tetra Tech Coffey Pty Ltd 

  

Issue Date: 16 May 2024 

 

Rev 
Code 

Issue Date 
Description & 
Location of 
Revisions Made 

Signatures 

Author Reviewer Approved 

Rev 0 16/05/2023 
Report for 
exhibition 

DB 
TW 
KW 

DB 

Restriction on Disclosure and Use of Data 

This document has been prepared by EnviroGulf Consulting (We, Us or Our) at the request of Tetra 
Tech Coffey Pty Ltd (Client). Unless agreed otherwise in writing by Us, this document is for the 
exclusive benefit of the Client and may only be used for the purpose for which it was commissioned 
as stated in the contract between the Client and Us. The Client must not disclose any part of this 
document to a third party without Our prior written consent. No third party may use or rely on this 
document unless otherwise agreed by Us in writing. We accept no liability or responsibility 
whatsoever if any part of this document is used or relied on by the Client for any unauthorised 
purpose or by any unauthorised third party. Unauthorised use of or reliance on this document in any 
form is prohibited. 



Marine Ecology and Resource Use Impact Assessment 
Marinus Link 

 

 

 

EXECUTIVE SUMMARY ...................................................................................................................................... I 

Background ........................................................................................................................................ i 
Project description .................................................................................................................................... i 
Project location and study area ................................................................................................................. i 
EPBC Act Protect Matters Search Tool (PMST) areas ................................................................................ iii 
Consultation ........................................................................................................................................... iv 

Assessment approach ........................................................................................................................ iv 

Key findings ....................................................................................................................................... iv 
Construction impacts .............................................................................................................................. iv 
Operation impacts ................................................................................................................................. xii 
Decommissioning impacts ...................................................................................................................... xv 
Cumulative impacts............................................................................................................................... xvi 

Conclusions ................................................................................................................................... xviii 
ABBREVIATIONS AND ACRONYMS ................................................................................................................XIX 
1 INTRODUCTION ....................................................................................................................................... 1 

1.1 Purpose of this report ........................................................................................................ 1 

1.2 Project overview ................................................................................................................ 2 

1.3 Assessment context ........................................................................................................... 8 
2 ASSESSMENT GUIDELINES ....................................................................................................................... 9 

2.1 Overview............................................................................................................................ 9 

2.2 Commonwealth EIS guidelines ......................................................................................... 10 
2.2.1 Key issues .................................................................................................................................. 10 

2.3 Tasmanian EIS guidelines ................................................................................................. 11 
2.3.1 Key issues .................................................................................................................................. 12 

2.4 Victorian EES scoping requirements ................................................................................. 13 
2.4.1 EES evaluation objective ............................................................................................................ 13 
2.4.2 Key issues .................................................................................................................................. 13 

2.5 Linkages to other reports ................................................................................................. 14 
3 LEGISLATION, POLICIES, REGULATIONS, AND GUIDELINES ..................................................................... 15 

3.1 Commonwealth of Australia ............................................................................................. 15 
3.1.1 Environment Protection and Biodiversity Act 1999 (Cwlth)......................................................... 17 

3.2 Victoria ............................................................................................................................ 18 
3.2.1 Environment Effects Act 1978 (VIC)............................................................................................ 20 
3.2.2 Environment Protection Act 2017 (Vic) ...................................................................................... 20 

3.3 Tasmania.......................................................................................................................... 21 
3.3.1 Tasmanian Regulations .............................................................................................................. 23 
3.3.2 Environment Protection Authority Tasmania.............................................................................. 24 

3.4 International conventions, treaties, protocols, and obligations......................................... 24 
3.4.1 Maritime conventions................................................................................................................ 24 
3.4.2 Conservation conventions and agreements ................................................................................ 24 
3.4.3 Climate change conventions and protocols ................................................................................ 25 



Marine Ecology and Resource Use Impact Assessment 
Marinus Link 

 

 

 

3.4.4 Industry codes of practice and guidelines ................................................................................... 25 
4 PROJECT DESCRIPTION .......................................................................................................................... 26 

4.1 Overview.......................................................................................................................... 26 

4.2 Construction .................................................................................................................... 27 
4.2.1 Pre-lay grapnel runs and route ................................................................................................... 28 
4.2.2 Cable lay installation, burial, and protection .............................................................................. 30 

4.3 Operation......................................................................................................................... 40 

4.4 Decommissioning ............................................................................................................. 40 
4.4.1 Decommissioning with power cables retained in situ ................................................................. 41 
4.4.2 Decommissioning involving subsea cable removal ...................................................................... 41 

5 ASSESSMENT METHODS ........................................................................................................................ 43 

5.1 Study area ........................................................................................................................ 43 

5.2 Study methods ................................................................................................................. 44 
5.2.1 Information and data sources .................................................................................................... 44 
5.2.2 Likelihood of occurrence of marine fauna .................................................................................. 45 

5.3 Impact assessment ........................................................................................................... 46 
5.3.1 Approach................................................................................................................................... 46 
5.3.2 Significance assessment method ................................................................................................ 47 
5.3.3 Comparison with environmental guidelines ............................................................................... 55 
5.3.4 Risk assessment method ............................................................................................................ 58 
5.3.5 Cumulative impact assessment .................................................................................................. 60 

5.4 Stakeholder engagement ................................................................................................. 60 

5.5 Assumptions and limitations ............................................................................................ 60 
5.5.1 General ..................................................................................................................................... 61 
5.5.2 Key assumptions and limitations ................................................................................................ 61 

6 EXISTING CONDITIONS .......................................................................................................................... 63 

6.1 Overview.......................................................................................................................... 63 

6.2 Physical environment ....................................................................................................... 63 
6.2.1 Climate ...................................................................................................................................... 63 
6.2.2 Oceanography ........................................................................................................................... 65 
6.2.3 Marine water quality ................................................................................................................. 67 
6.2.4 Seabed sediment characteristics ................................................................................................ 73 
6.2.5 Coastal environment and coastal processes ............................................................................... 81 

6.3 Marine biological environment ........................................................................................ 85 
6.3.1 Bioregional setting ..................................................................................................................... 85 
6.3.2 EPBC Act Matters of National Environmental Significance .......................................................... 86 
6.3.3 Biologically Important Areas ...................................................................................................... 96 
6.3.4 Marine seabed habitats and ecological communities ................................................................. 97 
6.3.5 Marine pelagic habitats, plankton and micronekton ................................................................. 104 
6.3.6 Cetaceans ................................................................................................................................ 107 
6.3.7 Pinnipeds ................................................................................................................................ 151 
6.3.8 Sea turtles ............................................................................................................................... 162 
6.3.9 Marine birds ............................................................................................................................ 168 



Marine Ecology and Resource Use Impact Assessment 
Marinus Link 

6.3.10 Marine fishes ...................................................................................................................... 197 
6.3.11 Marine invertebrates ........................................................................................................... 211 
6.3.12 Invasive marine species ....................................................................................................... 216 

6.4 Existing marine resource use .......................................................................................... 220 
6.4.1 Navigation and shipping traffic ................................................................................................ 220 
6.4.2 Commercial fisheries of Bass Strait .......................................................................................... 222 
6.4.3 Recreational fishing ................................................................................................................. 240 
6.4.4 Other recreational activities..................................................................................................... 245 
6.4.5 Aboriginal cultural resources ................................................................................................... 248 
6.4.6 Maritime Archaeological Sites and Shipwrecks ......................................................................... 248 

7 IMPACT ASSESSMENT .......................................................................................................................... 249 

7.1 Introduction ................................................................................................................... 249 

7.2 Construction impacts ..................................................................................................... 249 
7.2.1 Shore crossing impacts ............................................................................................................ 249 
7.2.2 Seabed disturbance impacts .................................................................................................... 250 
7.2.3 Underwater noise impacts ....................................................................................................... 296 
7.2.4 Artificial lighting impacts ......................................................................................................... 352 
7.2.5 Risks of introducing or translocating invasive marine species ................................................... 362 
7.2.6 Risks of construction vessel-marine megafauna collision impacts ............................................. 373 
7.2.7 Construction impacts on marine resource use .......................................................................... 382 
7.2.8 Summary of construction impacts ............................................................................................ 390 

7.3 Operational impacts ....................................................................................................... 393 
7.3.1 Magnetic field impacts ............................................................................................................ 393 
7.3.2 Electric field impacts ................................................................................................................ 431 
7.3.3 Thermal field impacts .............................................................................................................. 439 
7.3.4 Maintenance impacts .............................................................................................................. 441 
7.3.5 Summary of operational impacts ............................................................................................. 446 

7.4 Decommissioning impacts .............................................................................................. 447 
7.4.1 Background ............................................................................................................................. 447 
7.4.2 Potential impacts ..................................................................................................................... 447 
7.4.3 Residual decommissioning impacts .......................................................................................... 450 

7.5 Cumulative impacts ........................................................................................................ 451 
7.5.1 Proposed and reasonably foreseeable third-party projects....................................................... 451 
7.5.2 Cumulative impacts during construction .................................................................................. 453 
7.5.3 Cumulative impacts during operations ..................................................................................... 454 

7.6 Summary of Environmental Performance Requirements ................................................ 456 
8 CONCLUSION ....................................................................................................................................... 463 

8.1 Construction residual impacts ........................................................................................ 463 
8.1.1 Seabed disturbance impacts .................................................................................................... 463 
8.1.2 Underwater noise impacts ....................................................................................................... 463 
8.1.3 Artificial light disturbance ........................................................................................................ 464 
8.1.4 Invasive marine species ........................................................................................................... 464 
8.1.5 Vessel collision with marine fauna ........................................................................................... 464 

8.2 Operational residual impacts .......................................................................................... 465 







Marine Ecology and Resource Use Impact Assessment 
Marinus Link 

Figure 6.22: Biologically Important Areas (BIAs) for southern right whales .................................................... 117 

Figure 6.23: Monthly frequency analysis of southern right whales in Tasmanian waters ................................ 120 

Figure 6.24: Distribution of southern right whale sightings in Victorian waters ............................................... 121 

Figure 6.25: Distribution of southern right whale sightings in Bass Strait (Tasmanian waters) ........................ 122 

Figure 6.26: Biologically Important Areas (BIAs) for pygmy blue whales ........................................................ 126 

Figure 6.27: Acoustic-derived distribution of pygmy blue whales in Australia and New Zealand ..................... 127 

Figure 6.28: Distribution of killer whale sightings in Bass Strait (Victorian waters) ......................................... 134 

Figure 6.29: Distribution of killer whale sightings in Bass Strait (Tasmanian waters) ...................................... 136 

Figure 6.30: Distribution of common dolphin sightings in Bass Strait (Victorian waters) ................................. 139 

Figure 6.31: Distribution of common dolphin sightings in Bass Strait (Tasmanian waters) ............................. 140 

Figure 6.32: Distribution of Victorian common bottlenose dolphin sightings in Bass Strait .............................. 143 

Figure 6.33: Distribution of Tasmanian common bottlenose dolphin sightings in Bass Strait .......................... 144 

Figure 6.34: Distribution of sperm whale sightings in southeast Victoria ........................................................ 146 

Figure 6.35: Distribution of sperm whale sightings in Bass Strait ................................................................... 147 

Figure 6.36: Distribution of long-finned pilot whales in southeast Victoria ...................................................... 148 

Figure 6.37: Distribution of long-finned pilot whale sightings in Bass Strait .................................................... 149 

Figure 6.38: Distribution of Australian fur seals in northern Bass Strait (Victoria) ........................................... 155 

Figure 6.39: At-sea movements of adult female Australian fur seals from Kanowna Island ............................ 156 

Figure 6.40: Distribution of Australian fur seals in Bass Strait (Tasmanian waters) ........................................ 157 

Figure 6.41: Distribution of sightings of leatherback turtles in Victoria waters ................................................ 165 

Figure 6.42: Leatherback turtle distribution in Tasmanian waters .................................................................. 166 

Figure 6.43: Shy Albatross distribution of sightings in Bass Strait .................................................................. 174 

Figure 6.44: Distribution of Short-tailed Shearwaters in nearshore Victoria .................................................... 175 

Figure 6.45: Breeding sites of Short-tailed Shearwaters in nearshore Victoria ............................................... 177 

Figure 6.46: Short-tailed Shearwaters in Tasmanian Waters of Bass Strait ................................................... 178 

Figure 6.47: Distribution of sightings of Australasian gannets in Bass Strait .................................................. 180 



Marine Ecology and Resource Use Impact Assessment 
Marinus Link 

Figure 6.48: Distribution of sighting records of Common Diving Petrels in Bass Strait ................................... 183 

Figure 6.49: Common Diving Petrel BIA foraging areas near Kanowna Island ............................................... 185 

Figure 6.50: Distribution of Little Penguin sightings in the Victorian project area ............................................ 187 

Figure 6.51: Distribution of Little Penguins in Bass Strait Tasmanian waters ................................................. 189 

Figure 6.52: Little Penguin foraging BIAs of Bass Strait (Tasmania) .............................................................. 191 

Figure 6.53: Shallow Inlet Marine and Coastal Park ...................................................................................... 193 

Figure 6.54: Victorian distributional and foraging BIAS in Bass Strait ............................................................ 199 

Figure 6.55: Tasmanian white shark distribution and foraging BIAs in Bass Strait ......................................... 200 

Figure 6.56: Annual cumulative marine traffic density in Bass Strait .............................................................. 221 

Figure 6.57: Southern and Eastern Scalefish and Shark Fishery (SESSF) .................................................... 226 

Figure 6.58: Fishing intensity (2021-22) in the Commonwealth Trawl Sector ................................................. 227 

Figure 6.59: Danish seine fishing intensity (2020-21 season) within Bass Strait ............................................ 229 

Figure 6.60: Shark gillnet sector fishing intensity........................................................................................... 231 

Figure 6.61: Relative fishing intensity in 2021 for the Southern Squid Jig Fishery .......................................... 232 

Figure 6.62 Fishing intensity of the Bass Strait Central Zone Scallop Fishery, 2020 ...................................... 234 

Figure 7.1: Schematic of Helix T-1200 jet trencher burying a bundled cable .................................................. 260 

Figure 7.2: Seabed features at the new and former project alignments ......................................................... 263 

Figure 7.3: Seabed habitat zones within Waratah Bay, nearshore Victoria .................................................... 264 

Figure 7.4: ML1 subsea cables crossings of out-of-service pipelines in nearshore Tasmania ........................ 282 

Figure 7.5: Persistence of trawl scars on offshore seabed 45 km north of Heybridge..................................... 290 

Figure 7.6: Change in noise level with distance, dB SPL (logarithmic and 360 slices).................................... 299 

Figure 7.7: Conceptual acoustic zones of influence....................................................................................... 311 

Figure 7.8: Example of the Tasmanian whale and dolphin approach guidelines ............................................ 314 

Figure 7.9 Map showing distances to isopleths for cable ship laying cable In Waratah Bay ........................... 318 

Figure 7.10: Map showing distances to isopleths for cable ship laying cable near Heybridge......................... 319 

Figure 7.11: Australian recorded vessel-whale collisions over the period 1997 to 2015 ................................. 377 





Marine Ecology and Resource Use Impact Assessment 
Marinus Link 

 

 

 

Table 5-3: Magnitude of impact criteria ........................................................................................................... 49 

Table 5-4: Significance of impacts matrix ........................................................................................................ 50 

Table 5-5: Summary of marine environmental values and sensitivities ............................................................ 51 

Table 5-6: Marine water quality guidelines ...................................................................................................... 55 

Table 5-7: Marine sediment quality guidelines (ANZG, 2018b) ........................................................................ 57 

Table 5-8: Qualitative criteria for likelihood ..................................................................................................... 58 

Table 5-9: Qualitative criteria for consequence ............................................................................................... 58 

Table 5-10: Qualitative risk assessment matrix ............................................................................................... 59 

Table 6-1: Monthly and annual rainfall across project area in Bass Strait ........................................................ 63 

Table 6-2: Water quality summary nearshore Tasmania (MV Spirit of Tasmania I data) .................................. 68 

Table 6-3: Water quality summary for offshore Bass Strait (MV Spirit of Tasmania I data) ............................... 70 

Table 6-4: Water quality summary for nearshore Victoria (MV Spirit of Tasmania I data) ................................. 72 

Table 6-5: Wentworth (1922) scale for seabed sediment size classes ............................................................. 74 

Table 6-6: Surficial sediment metal/metalloid concentrations (<2,000-µm size fraction) ................................... 78 

Table 6-7: Sediment depth and metal/metalloid concentrations (<2,000-µm size fraction) ............................... 79 

Table 6-8: EPBC Act Protected Matters Search Tool (PMST) report results .................................................... 87 

Table 6-9: Summary of seabed habitat characteristics of nearshore Victoria ................................................... 97 

Table 6-10: Summary of seabed characteristics of offshore Bass Strait ........................................................ 100 

Table 6-11: Summary of seabed habitats of nearshore Tasmania (Heybridge) .............................................. 102 

Table 6-12: Dominant micronekton community organisms in Bass Strait ....................................................... 107 

Table 6-13: List of cetaceans in project area and central Bass Strait according to the PMST search ............. 109 

Table 6-14: Peak migration periods of humpback whales in Bass Strait ........................................................ 113 

Table 6-15: Nearshore distribution of SW Atlantic southern right whales and ambient variables .................... 119 

Table 6-16: Peak migration periods of southern right whales in Bass Strait ................................................... 119 

Table 6-17: Summary of cetacean likelihood of occurrence in Bass Strait ..................................................... 150 

Table 6-18: List of pinnipeds in central Bass Strait ........................................................................................ 151 











Marine Ecology and Resource Use Impact Assessment 
Marinus Link 

 

 

 

Attachments  

Attachment A: EPBC Act PMST Report for offshore Bass Strait, 2023 

Attachment B: EPBC Act PMST Report for nearshore Victoria (Waratah Bay), 2023 

Attachment C: EPBC Act PMST Report for nearshore Tasmania (Heybridge), 2023 

Attachment D: Supplementary information: Underwater noise assessment, EGC 2023 

Attachment E: Tioxide sediment analysis, Tetra Tech Coffey 2022 

Attachment F: Commercial fisheries data, SETFIA 2022 

Attachment G: Underwater Noise Modelling, MDA 2023 

Attachment H: Technical Memorandum on additional EMF modelling, Jacobs 2022 

 
 





�0
�$

�5
�,�

1�
8�

6�
��/

�,�
1�

.��
�+

�$
�6

���
0�

$�
'�(

���
(�

9�
(�

5�
<

���
(�

)�
)�

2�
5�

7�
��7

�2
���

(�
1�

6�
8�

5�
(�

��7
�+

�,�
6�

��'
�2

�&
�8

�0
�(

�1
�7

���
,�6

���
)�

5�
(�

(�
��2

�)
���

(�
5�

5�
2�

5�
6�

��%
�8

�7
���

0�
$�

.�(
�6

���
1�

2�
��:

�$
�5

�5
�$

�1
�7

�<
���

2�
5�

��5
�(

�3
�5

�(
�6

�(
�1

�7
�$

�7
�,�

2�
1�

��7
�+

�$
�7

���
7�

+
�(

���
'�&

�2
�8

�0
�(

�1
�7

���
$�

1�
'��

�7
�+

�(
���

,�1
�)

�2
�5

�0
�$

�7
�,�

2�
1�

��,
�1

���
7�

+
�(

���
'�2

�&
�8

�0
�(

�1
�7

���
,�6

���
$�

&
�&

�8
�5

�$
�7

�(
���

2�
5�

��)
�,�

7�
��)

�2
�5

���
$�

1�
<

���
3�

$�
5�

7�
,�&

�8
�/�

$�
5�

��8
�6

�(
��

�0
�$

�5
�,�

1�
8�

6�
��/

�,�
1�

.��
�3

�5
�2

�9
�,�

'�(
�6

���
7�

+
�,�

6�
��'

�2
�&

�8
�0

�(
�1

�7
���

:�,
�7

�+
�2

�8
�7

���
$�

1�
<

���
:�$

�5
�5

�$
�1

�7
�<

���
2�

)�
��$

�1
�<

���
.�,

�1
�'�

��:
�+

�$
�7

�6
�2

�(
�9

�(
�5

���
��(

�,�
7�

+
�(

�5
���

(�
;�3

�5
�(

�6
�6

���
2�

5�
��,

�0
�3

�/�
,�(

�'�
��$

�1
�'�

��$
�&

�&
�(

�3
�7

�6
���

1�
2�

��/
�,�

$�
%

�,�
/�,

�7
�<

���
7�

2�
��$

�1
�<

���
8�

6�
(�

5�
��)

�2
�5

���
5�

(�
/�,

�$
�1

�&
�(

���
2�

1�
��7

�+
�,�

6�
��'

�2
�&

�8
�0

�(
�1

�7
���

��‹
���

0�
$�

5�
,�1

�8
�6

���
/�,

�1
�.�

���
���

���

�6
�$

�9
�(

�'�
��%

�<
���

��*
�(

�2
�5

�*
�(

���
<

�2
�8

�1
�*

���
���

���
���

���
���

���
���

���
���

���
���

���
���

�3
�0

�'�
2�

&
���

5�
(�

)�
(�

5�
(�

1�
&

�(
���

��?
�?

�7
�7

���
/�2

�&
�$

�/�
?�

&
�2

�)
�?

�6
���

���
�?

�6
�?

�*
�,�

6�
?�

���
���

���
���

B
�0

�(
�/�

(�
1�

B
�7

�$
�6

�1
�(

�7
�:�

2�
5�

.�6
�B

�3
�5

�2
�-

�(
�&

�7
�0

�$
�5

�,�
1�

8�
6�

?�
7�

$�
6�

1�
(�

7�
:�2

�5
�.�

6�
3�

5�
2�

-�
(�

&
�7

�0
�$

�5
�,�

1�
8�

6�
*�

,�6
�?

�0
�;�

'�B
�$

�3
�5

�;�
?�

���
���

���
���

0�
/�B

�0
�(

�5
�8

�?
���

���
���

���
�0

�/�
B

�0
�(

�5
�8

�B
�)

�,�
*�

6�
B

�$
���

$�
3�

5�
;��

���
���

���
/�$

�<
�2

�8
�7

���
���

���
���

���
0�

/�B
�0

�(
�5

�8
�B

�)
���

���
�B

�*
�,�

6�
B

��

�)�,�/�(���3�5�2�-�(�&�7���'�$�7�(��

�6�2�8�5�&�(
�3�U�R�S�R�V�H�G���U�R�X�W�H���I�U�R�P���7�H�W�U�D���7�H�F�K���&�R�I�I�H�\��
�%�D�V�V���6�W�U�D�L�W���E�R�X�Q�G�D�U�L�H�V���L�Q�G�L�F�D�W�L�Y�H���R�Q�O�\��
�%�D�V�H�P�D�S���I�U�R�P���(�6�5�,���2�Q�O�L�Q�H��

�������������0�/�B�0�(�5�8�B�)�������B�*�,�6���������0�(�/�(�1�������������0�/����������������

�3�U�R�M�H�F�W���$�U�H�D���I�R�U���%�D�V�V���6�W�U�D�L�W
�H�[�L�V�W�L�Q�J���H�Q�Y�L�U�R�Q�P�H�Q�W

�)�,�*�8�5�(��������

�0�$�5�,�1�8�6���/�,�1�.
�(�,�6���(�(�6

�0�$�5�,�1�8�6���/�,�1�.���3�7�<���/�7�'

�6�&�$�/�(������������������������
�3�$�*�(���6�,�=�(�����$��
�3�5�2�-�(�&�7�,�2�1�����*�'�$�����������0�*�$���=�R�Q�H������

�� ���� ����
�N�P

���1

�)�O�L�Q�G�H�U�V
�,�V�O�D�Q�G

�.�L�Q�J
�,�V�O�D�Q�G

�&�D�S�H���%�D�U�U�H�Q
�,�V�O�D�Q�G

�)�O�H�X�U�L�H�X
�*�U�R�X�S

�:�D�U�D�W�D�K���%�D�\

�:�H�V�W�H�U�Q�S�R�U�W
�%�D�\

�0�H�O�E�R�X�U�Q�H

�+�H�\�E�U�L�G�J�H

�:�L�O�V�R�Q�V
�3�U�R�P�R�Q�W�R�U�\

�&�D�S�H
�*�U�L�P

�*�H�H�O�R�Q�J

�3�R�U�W���3�K�L�O�O�L�S
�%�D�\

�&�D�S�H
�3�R�U�W�O�D�Q�G

�/�D�N�H�V
�(�Q�W�U�D�Q�F�H

�&�D�S�H
�2�W�Z�D�\

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

����������������������������������������������������������������������

����������������������������������������������������������������������

�/�(�*�(�1�'

���1 �/�D�Q�G�I�D�O�O

�3�U�R�S�R�V�H�G���U�R�X�W�H

�+�9�'�&���V�X�E�V�H�D���F�D�E�O�H

�8�Q�G�H�U�J�U�R�X�Q�G���+�9�'�&���F�D�E�O�H

�%���D���V���V�������������������6���W���U���D���L���W

�%���D���Q���N���V
�6���W���U���D���L���W







Marine Ecology and Resource Use Impact Assessment 
Marinus Link 

 

v 

 

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. 

 
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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Depending on the final crossing designs for the Telstra and Alcatel telecommunication cables, there 
might be a slightly increased project footprint on the seabed at these specific locations. This is 
because articulated concrete mattresses or a similar form of cable protection might be required 
which, once installed, will occupy an area of seabed equal to the width and length of the concrete 
mattress/cable protection. This potential increase in footprint is in the order of the tens of metres and 
therefore considered to be negligible in the context of the project. The exposed surfaces and voids 
of the concrete mattresses will create a new hard surface substrate on an otherwise soft sediment 
seabed and provide structure that is important for some benthic species and fish. Residual impacts 
to water quality and seabed were assessed as ranging from Low to Very low due to the project 
cable crossings of existing seabed infrastructure. 

This report has assessed that all seabed disturbance impacts to water and sediment quality, seabed 
habitats and associated benthic biological communities are short-term and recoverable, with the 
assessed residual impact significant ratings all being between Low and Very low. The general 
findings of low to very low impacts from cable installation and burial agrees with the findings of other 
HVDC interconnector projects such as the Basslink interconnector (CEE, 2009; Sherwood et al., 
2016). Based on the results of a series of environmental monitoring campaigns, observations of 
impacts from Basslink showed no significant long-term impact on the seabed from the placement of 
subsea cables across Bass Strait and the authors concluded that the ecological effects of the cable 
installation and burial on benthic communities have been transient and minor for soft sediments 
where the cable is buried. 

Underwater noise impacts  

An underwater noise impact assessment was undertaken to assess underwater noise generated by 
marine construction activities (e.g., cable installation and burial using jet trencher) and the 
construction associated vessels (e.g., cable lay ship, tender vessels and offshore supply vessels). 
Underwater noise modelling was undertaken to calculate the propagation distances to acoustic 
threshold criteria for noise-sensitive marine fauna.  

In this assessment, the loudest identified noise source was the cable lay ship maintaining location 
using its thrusters under dynamic positioning (DP) control. The cable lay ship has an estimated 
underwater noise source sound level of 185 dB re 1 microPascal (µPa) at 1 m and was used as a 
worst-case scenario. The underwater noise modelling allowed calculation of the sizes of zones within 
which acoustic physiological damage, acoustic disturbance, and behavioural impact could occur.  

Figure 0.5 illustrates an example of the acoustic zones surrounding the cable lay ship during cable 
laying at a location in Waratah Bay. 
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Notes: Blue dashed lines are the ML1 and ML2 bundled cables. White dot = cable lay ship and underwater noise source 
level. Coloured rings represent selected isopleths that can be shown at the scale of the map. Dashed blue lines denote 
the proposed alignments of the western and eastern monopoles of the project. 

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 µPa2·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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Table 0-1: Summary of construction impacts on marine ecology and resource  use 

Impact assessment descriptor Sensitivity of 
value / 

Likelihood  

Magnitude 
of impact / 

Consequence 

Residual 
impact risk 
significance 

HDD marine exit hole breakthrough impacts: 

Nearshore seabed habitats (Tas) Low Negligible Very low 

Nearshore seabed habitats (Vic) Low Negligible Very low 

Nearshore water quality (Tas) Moderate Negligible Low 

Nearshore water quality (Vic) Moderate Negligible Low 

Nearshore benthic communities (Tas) Very low Negligible Very low 

Nearshore benthic communities (Vic) High Negligible Low 

Cable installation and burial impacts: 

Nearshore seabed habitats (Tas) Very low Negligible Very low 

Nearshore seabed habitats (Vic) Very low Negligible Very low 

Nearshore water quality (Tas) High Negligible Low 

Nearshore water quality (Vic) High Negligible Low 

Wet jetting mobilisation of dissolved metals (Tas) High Negligible Low 

Nearshore sediment quality and arsenic (Tas) Moderate Minor Low 

Nearshore sediment quality and nickel (Tas) Moderate Minor Low 

Nearshore benthic communities (Tas) Very low Negligible Very low 

Nearshore benthic invertebrates and fishes (Vic) Very low Negligible Very low 

Nearshore endangered Tasman grass-wrack (Vic) High Negligible Low 

Impacts of cable installation on hard seabed and third-party crossings: 

Soft-sediment seabed habitat degradation (Tas) Very low Negligible Very low 

Soft-sediment seabed habitat degradation (Vic) Very low Negligible Very low 

Third-party crossing water quality impacts (Tas) Moderate Negligible Low 

Third-party crossing water quality impacts (Vic) Moderate Negligible Low 

Third-party crossing benthic communities (Tas) Low Negligible Very low 

Third-party crossing benthic communities (Vic) Low Minor Very low 

Offshore construction disturbance of seabed impacts: 

Offshore seabed habitat impacts Low Negligible Very low 

Offshore bottom water quality impacts High Negligible Low 

Offshore seabed fauna and infauna Low Negligible Very low 

Offshore seabed benthic with sponge corals patches Moderate Negligible Low 

Impacts of cable installation on hard seabed and third-party crossings: 

Soft-sediment seabed habitats (Bass Strait) Low Negligible Very low 

Third-party crossing water quality impacts High Negligible Low 

Soft-sediment seabed benthic fauna (Bass Strait) Low Negligible Very low 

*Underwater noise impacts to marine fauna: 

LF cetacean disturbance and TTS onset impacts Low Moderate Low 

LF cetacean behavioural disturbance impacts Low Low to 
Moderate 

Low 

LF cetacean communication masking impacts Low Low Low 

MF cetacean disturbance and TTS onset impacts Low Moderate Low 

MF cetacean behavioural disturbance impacts Low Low Low 

MF cetacean communication masking impacts Low Low Low 

HF cetacean disturbance and PTS onset impacts Low High Moderate 
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Impact assessment descriptor Sensitivity of 
value / 

Likelihood  

Magnitude 
of impact / 

Consequence 

Residual 
impact risk 
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 Very low 

Nighttime artificial lighting impacts to fauna: 

Nighttime light-sensitive albatrosses High Negligible Low 

Nighttime light-sensitive petrels Low Negligible Very low 

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 Very low 

Temporary exclusion zones and fisheries impacts Low Negligible Very low 

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 Very Low 

IMS colonisation of project nearshore hard seabed  Possible Minor Low 

IMS colonisation of project offshore hard seabed Unlikely Negligible Very Low 

Asian date mussel spread in nearshore Tasmania Unlikely Negligible Very Low 

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 Very low 

Fast-moving vessel strike risks to large cetaceans  Unlikely Minor Low 
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Units and abbreviations: 

CAMBA China-Australia Migratory Bird Agreement. 

DAWE Department of Agriculture, Water and Environment (Cwlth) 

DCCEEW Department of Climate Change, Energy, the Environment and Water (Cwlth) 

DEECA Department of Energy, Environment and Climate Action (Vic) 

DEH Department of Environment and Heritage (Cwlth) 

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 (Cwlth 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. 







�0
�$

�5
�,�

1�
8�

6�
��/

�,�
1�

.��
�+

�$
�6

���
0�

$�
'�(

���
(�

9�
(�

5�
<

���
(�

)�
)�

2�
5�

7�
��7

�2
���

(�
1�

6�
8�

5�
(�

��7
�+

�,�
6�

��3
�5

�2
�'�

8�
&

�7
���

,�6
���

)�
5�

(�
(�

��2
�)

���
(�

5�
5�

2�
5�

6�
��%

�8
�7

���
0�

$�
.�(

�6
���

1�
2�

��:
�$

�5
�5

�$
�1

�7
�<

���
2�

5�
��5

�(
�3

�5
�(

�6
�(

�1
�7

�$
�7

�,�
2�

1�
��7

�+
�$

�7
���

7�
+

�(
���

0�
$�

3�
��2

�5
���

,�7
�6

���
)�

(�
$�

7�
8�

5�
(�

6�
��$

�5
�(

���
(�

,�7
�+

�(
�5

���
6�

3�
$�

7�
,�$

�/�
/�<

���
2�

5�
��7

�(
�0

�3
�2

�5
�$

�/�
/�<

���
$�

&
�&

�8
�5

�$
�7

�(
���

$�
1�

'��
�7

�+
�$

�7
���

7�
+

�(
���

,�1
�)

�2
�5

�0
�$

�7
�,�

2�
1�

��&
�2

�1
�7

�$
�,�

1�
(�

'��
�,�

6�
��$

�&
�&

�8
�5

�$
�7

�(
���

2�
5�

��)
�,�

7�
��)

�2
�5

���
$�

1�
<

���
3�

$�
5�

7�
,�&

�8
�/�

$�
5�

��8
�6

�(
��

�0
�$

�5
�,�

1�
8�

6�
��/

�,�
1�

.��
�3

�5
�2

�9
�,�

'�(
�6

���
7�

+
�,�

6�
��0

�$
�3

���
$�

1�
'��

�'�
2�

&
�8

�0
�(

�1
�7

�$
�7

�,�
2�

1�
��:

�,�
7�

+
�2

�8
�7

���
$�

1�
<

���
:�$

�5
�5

�$
�1

�7
�<

���
2�

)�
��$

�1
�<

���
.�,

�1
�'�

��:
�+

�$
�7

�6
�2

�(
�9

�(
�5

���
��(

�,�
7�

+
�(

�5
���

(�
;�3

�5
�(

�6
�6

���
2�

5�
��,

�0
�3

�/�
,�(

�'�
��$

�1
�'�

��$
�&

�&
�(

�3
�7

�6
���

1�
2�

��/
�,�

$�
%

�,�
/�,

�7
�<

���
7�

2�
��$

�1
�<

���
8�

6�
(�

5�
��)

�2
�5

���
5�

(�
/�,

�$
�1

�&
�(

���
2�

1�
��7

�+
�,�

6�
��0

�$
�3

���
2�

5�
��,

�1
�)

�2
�5

�0
�$

�7
�,�

2�
1�

���
�‹

���
0�

$�
5�

,�1
�8

�6
���

/�,
�1

�.�
���

���
���

���
���

���
���

�6
�$

�9
�(

�'�
��%

�<
���

��*
�(

�2
�5

�*
�(

���
<

�2
�8

�1
�*

���
���

���
���

���
���

���
���

���
���

���
���

���
���

�3
�0

�'�
2�

&
���

5�
(�

)�
(�

5�
(�

1�
&

�(
���

��?
�?

�7
�7

���
/�2

�&
�$

�/�
?�

&
�2

�)
�?

�6
���

���
�?

�6
�?

�*
�,�

6�
?�

���
���

���
���

B
�0

�(
�/�

(�
1�

B
�7

�$
�6

�1
�(

�7
�:�

2�
5�

.�6
�B

�3
�5

�2
�-

�(
�&

�7
�0

�$
�5

�,�
1�

8�
6�

?�
7�

$�
6�

1�
(�

7�
:�2

�5
�.�

6�
3�

5�
2�

-�
(�

&
�7

�0
�$

�5
�,�

1�
8�

6�
*�

,�6
�?

�0
�;�

'�B
�$

�3
�5

�;�
?�

���
���

���
���

0�
/�B

�5
���

��B
�(

�,�
6�

B
�)

�,�
1�

$�
/�?

���
���

���
���

�0
�/�

B
�5

���
��B

�9
�2

�/�
8�

0�
(�

��B
�)

�,�
*�

6�
��B

���
���

�$
�3

�5
�;�

���
���

���
�/�

$�
<

�2
�8

�7
���

���
���

���
���

0�
/�B

�5
���

��B
�)

���
���

���
��B

�*
�,�

6�
B

��

�)�,�/�(���3�5�2�-�(�&�7���'�$�7�(��

�6�2�8�5�&�(
�3�U�R�S�R�V�H�G���U�R�X�W�H���I�U�R�P���7�H�W�U�D���7�H�F�K���&�R�I�I�H�\��
�,�P�D�J�H�U�\���I�U�R�P���(�6�5�,���2�Q�O�L�Q�H�� �������������0�/�B�5�����B�)�����������B�*�,�6���������0�(�/�(�1�������������0�/����������������

�0�D�U�L�Q�X�V���/�L�Q�N���3�U�R�M�H�F�W���2�Y�H�U�Y�L�H�Z

�)�,�*�8�5�(��������

�0�$�5�,�1�8�6���/�,�1�.
�(�,�6���(�(�6

�0�$�5�,�1�8�6���/�,�1�.���3�7�<���/�7�'

�6�&�$�/�(������������������������
�3�$�*�(���6�,�=�(�����$��
�3�5�2�-�(�&�7�,�2�1�����*�'�$�����������0�*�$���=�R�Q�H������

�� ���� ����
�N�P

��

����

�4

�4�4���1

���1

���1

��

��

��

��
��

��

��

��

��
��

��
��

�� ��
��

��

��

��
��

��
�� �� ��

��

��

��

��

��

��

��

��

��

��

��

����

��

��

��

��

��

��

��

��

��

��

�+�H�\�E�U�L�G�J�H

�+�D�]�H�O�Z�R�R�G

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

���
���

������������������������������������������������������������������������������������

������������������������������������������������������������������������������������

�/�(�*�(�1�'

���1 �/�D�Q�G�I�D�O�O

���4 �&�R�Q�Y�H�U�W�H�U���V�W�D�W�L�R�Q

�+�9�'�&���V�X�E�V�H�D���F�D�E�O�H

�8�Q�G�H�U�J�U�R�X�Q�G���+�9�'�&���F�D�E�O�H

�&�D�E�O�H���R�S�W�L�R�Q���Q�R�W���S�U�R�J�U�H�V�V�L�Q�J

�%�D�V�V���6�W�U�D�L�W



Marine Ecology and Resource Use Impact Assessment 
Marinus Link 

 

EnviroGulf Consulting 4 

 

 

Source: MLPL.  

Figure 1.2: Schematic arrangement of the project  
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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.  

 

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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The long trajectory HDD duct exit hole will be within the sublittoral zone at about 10 m water depth, 
which obviates the need for any beach trenching. The submerged end of the HDD duct exit hole is 
normally sealed until cable insertion time is near. Typically, divers will remove the seal plate and 
the 
duct is flushed with water to clean out any accumulate sediments in the duct. The same divers will 
place a bellmouth1 in the HDD duct exit hole, which is typically used to guide the cable being winched 

0F

through the HDD duct. Plate 4.4 shows an example of a bellmouth and an HVDC cable being 
winched through the exit hole of a subsea HDD duct.  

(a) Bellmouth being attached to HDD duct (b) Cable inserted into HDD duct to be winched
Source: The Diving Company (2022). 

Plate 4.4: Example of subsea HDD duct exit hole and HVDC cable insertion  

The onshore winch cable is pulled through the HDD duct and connected to the end of the floated 
cable from the cable lay ship, and the cable is then pulled through the HDD duct to the onshore 
jointing pit for subsequent connection to its equivalent land cable. 

4.2.2.3 Offshore  cable lay installation  and burial  

For the purposes of the present report, it is assumed that offshore cable lay will commence from the 
20 m water depth within the Tasmanian nearshore to the 20 m water depth within the Victorian 
nearshore, which covers 98% of the Bass Strait traverse. 

Offshore cable laying may commence once the individual HVDC cables and optical fibre cable have 
been landed and connected to the Tasmanian onshore joint pit. The cable lay ship will commence 
travelling northwards while onboard machinery will bundle the cables together with straps and pay 
out the bundled cable over one of its stern chutes. A schematic diagram of the bundled cable 
horizontal configuration is shown in Figure 4.4. 

1 A bellmouth is a bell-shaped extension fitted to the flange of an HDD duct exit hole, which aids cable guidance of a 

subsea cable as it is winched into the HDD duct. 
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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 HVDC 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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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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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 I 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 I  data) 

Statistics Temperature 
(°C) 

Turbidity 
(NTU) 

Salinity 
(PSU) 

Chlorophyll 
(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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90-percentile 18.844 1.152 35.156 0.492 

95-percentile 19.267 6.474 35.246 0.529 

Summer (1 December 2020 to 28 February 2021): 

No. of samples 71,219 71,219 71,219 71,219 

Average 17.532 0.521 35.073 0.295 

Standard deviation 1.582 0.276 0.638 0.017 

5-percentile 14.666 0.210 33.932 0.271 

10-percentile 15.326 0.264 34.546 0.271 

50-percentile 17.527 0.516 35.266 0.295 

90-percentile 19.477 0.714 35.417 0.320 

95-percentile 19.871 0.77 35.441 0.320 
Source: MV Spirit of Tasmania I water quality data (AODN, 2021). NTU=Nephelometric Turbidity Units. PSU=Practical 
Salinity Units. 

6.2.3.1.1 Surface water temperatures  

In Table 6.2, the average temperatures for nearshore Tasmania were 13.71° C in winter (1 June to 
31 August 2021) and 17.53° C in summer (1 December 2021 to 28 February 2021). The temperature 
difference between winter and summer in nearshore Tasmania was 3.82° C. The average surface 
water temperatures in nearshore Tasmania were about 0.65° C cooler than in nearshore Victoria. 

6.2.3.1.2 Surface water t urbidity  

In Table 6.2, average surface turbidity for nearshore Tasmania were 1.14 NTU in winter (1 June to 
31 August 2021) and 0.52 NTU in summer (1 December 2021 to 28 February 2021). These low 
surface turbidity values indicate high water clarity and low TSS concentrations in nearshore 
Tasmania. Average turbidity values in both Victorian and Tasmanian nearshore surface waters were 
of the same magnitude. 

6.2.3.1.3 Surface water salinity  

In Table 6.2, average surface salinities for nearshore Tasmania were 33.26 PSU in winter (1 June 
to 31 August 2021) and 35.07 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. 

6.2.3.1.4 Surface water c hlor ophyll -a concentrations  

In Table 6.2, average surface chlorophyll concentrations for nearshore Tasmania were 0.40 mg/m3 
in winter (1 June to 31 August 2021) and 0.30 mg/m3 in summer (1 December 2021 to 28 February 
2021). In general, chlorophyll concentrations were higher in winter than summer. 

6.2.3.2 Offshore Bass Strait  water quality  

Table 6.3 presents a summary of offshore water quality where the outbound and inbound transits of 
MV Spirit of Tasmania I cross the project alignment for the quadrilateral area bounded by the 
northwest point at Lat/Long -41.7515° S, 146.0718° E to southeast point at Lat/Long -40.7717° S, 
146.1158° E (see Figure 5.1 for location). Surface water quality at these transit crossings have been 
assumed to be representative of general water quality in offshore Bass Strait for the purpose of the 
present report. 
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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 I  data) 

Statistics Temperature 
(°C) 

Turbidity 
(NTU) 

Salinity 
(PSU) 

Chlorophyll 
(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 I 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 -a concentrations  

In Table 6.3, average surface chlorophyll concentrations for offshore Bass Strait were 0.40 mg/m3 in 
winter (1 June to 31 August 2021) and 0.30 mg/m3 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 µg/L in summer (January) to 0.32 µg/L in winter (July), and combined nitrate and nitrite 
concentrations of Bass Strait ranged from 0.15 µg/L in summer (January) to 1.1 µg/L in winter (July). 

Silicate   

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

Phosphorus and phosphate  

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

Statistics Temperature 
(°C) 

Turbidity 
(NTU) 

Salinity 
(PSU) 

Chlorophyll 
(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 I 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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6.2.3.3.4 Surface water chlorophyll -a concentration  

In Table 6.4, average surface chlorophyll concentrations for nearshore Victoria were 0.38 mg/m3 in 
winter (1 June to 31 August 2021) and 0.30 mg/m3 in summer (1 December 2021 to 28 February 
2021). In general, chlorophyll concentrations were higher in winter than summer. 

6.2.4 Seabed sediment characteristics  

The nature of the seabed and bedforms of Bass Strait along the proposed project alignment of were 
surveyed and described by Fugro (2020). In addition, Fugro (2020) undertook targeted sampling of 
soft seabed sediments using a Van Veen grab for subsequent analysis of carbonate content and 
sediment particle sizing. CoreMarine on behalf of Tetra Tech Coffey (2022; Attachment E) undertook 
trace metal analysis in surface sediment samples collected in the vicinity of the marine outfalls of the 
former Tioxide Australia plant at Heybridge. The objective of the sediment sampling at Heybridge 
was to characterise the sediment contaminant concentrations along the proposed subsea project 
alignment in nearshore Tasmania and the potential occurrence of coastal acid sulfate soils (CASS) 
in the intertidal zone and nearshore subtidal sediments and to determine whether disturbance during 
cable installation, maintenance, or decommissioning will suspend and disperse sediments that may 
have negative environmental effects. 

6.2.4.1 Particle size distribution  

Seabed sediment grain size varies in relation to current velocity, with fine materials (silt and clay) in 
the central basin of Bass Strait and coarser sands around the coastal margins, where wave and 
current action is stronger (AMOG, 2000; Li et al., 2011a, b and c). Table 6.5 presents the Wentworth 
(1922) scale for the size classes of the various sediment types that are discussed in subsequent 
sections. 

The Victorian nearshore comprises mainly coarse and fine sands along the interconnector route 
within Waratah Bay however, the seabed will be subject to pre-construction geophysical surveys and 
geotechnical in-situ sampling with measurements to map (swath bathymetry) and characterise the 
size grading of the seabed sediments. In the Tasmania nearshore, both soft seabed sediments and 
hard seabed (cobble, bedrock, submerged platforms, and reefs) are known to be present from the 
CEE 2019 survey (CEE, 2021). This will be investigated in more detail during the geophysical 
surveys and geotechnical investigations. 

The seabed of the central Bass Strait is anticipated to be predominantly fine sands and coarse to 
very coarse silts based on previous sampling (NSR, 2001; Li et al., 2011a).  
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Source: Li et al. (2011b). Legend units are per cent. 

Figure 6.6: Bass Strait - percentage gravels  

Source: Li et al. (2011c). Legend units are per cent. 

Figure 6.7: Bass Strait - percentage muds  (silts and clays)  
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Source: Tetra Tech Coffey, 2022; Attachment E, Tioxide sediment analysis report. 

Figure 6.8: Sediment sampling sites in relation to Tioxide pipeline and outfalls 

Metal and metalloid contaminants 

Table 6.6 presents the results of surficial sediment sample analysis for a suite of potential metals 
and metalloids of general environmental concern; namely, mercury (Hg), arsenic (As), cadmium 
(Cd), chromium (Cr), Copper (Cu), lead (Pb), nickel (Ni), and zinc (Zn). In order to compare the total 
concentrations of metals and metalloids in sediment samples with sediment quality guidelines, the 
Australian and New Zealand Guidelines for Fresh and Marine Water Quality (ANZG, 2018) have 
been adopted, which are based on metal and metalloid concentrations in the less than 2,000-µm 
sediment size fraction.  
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Source: Extracted from Tetra Tech Coffey, 2022; Attachment E: Tioxide analysis. 

Figure 6.9: Sediment depth profile of arsenic, chromium, and nickel concentrations  
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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 m2 (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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