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HEALTH, SAFETY & ENVIRONMENT POLICY

3D Oil Limited

Level 5, 184 Flinders Lane
Melboumne VIC 2000

Tel: +61 3 9650 2868

Fax: +61 3 0630 1060
www_3doil.com.au

Health, Safety & Environment Policy

3D Oil Limited is committed to hydrocarbon development which maximizes shareholder value and delivers
Health, Safety & Environmental (HSE) cutcomes which:

Minimize envircnmental and community impacts;
Maximize resource utilization; and
Provides a safe and healthy workplace for all 3D Oil personnel.

To achieve these outcomes, 3D Oil will implement and maintain effective management systems which will:

Systematically identify HSE hazards and where possible, eliminate the hazard or implement controls
to manage the risk to as low as reasonably practicable (ALARP);

Comply with all applicable legislation and apply responsible standards where legislated standards do
not exist;

Implement HSE monitoring programs and measure progress through program HSE targets and
objectives;

Continuously improve HSE outcomes through incident management, inspection, audit and review
processes;

Provide necessary resources, information and training to allow 3D Oil personnel to fulfill their HSE
responsibilities;

Consuit openly with all relevant intemal and extemal stakeholders who have an interest in 3D Gil's
acfivities;

Engage service contract organizations who manage HSE performance in @ manner consistent with
this policy;

Develop, maintain and test 3D Oil's ability to respond effectively to emergencies; and

Foster a corporate culture of respect, open communication and engagement between all personnel
to achieve our HSE outcomes.

This policy applies to all 3D Oil personnel, including contractors, engaged on 3D QOil activities.
Primary responsibility for implementation of the HSE Policy lies with 3D Oil's Managing Director and
management team.

Delivery of HSE outcomes is both an individual and shared responsibility of all 3D Oil personnel within the
workplace.

Noel Newell
Managing Director — 3D Oil
January 2018
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ACRONYMS
Acronym Definition
ACAP Agreement on the Conservation of Albatrosses and Petrels
AFMA Australian Fisheries Management Authority
AHS Australian Hydrographic Service
ALARP As Low as Reasonably Practicable
AMMC Australian Marine Mammal Centre
AMSA Australian Maritime Safety Authority
APPEA Australian Petroleum Producers and Exploration Association
BIA Biologically Important Area
BOEM Bureau of Ocean Energy Management
BOM Bureau of Meteorology
CA Control Agency
CFA Commonwealth Fishing Association
CoEP Code of Environmental Practice
CMP Commonwealth Marine Reserve
CPUE Catch per Unit Effort
CSIRO Commonwealth Scientific & Industrial Research Organisation
CTS Commonwealth Trawl Sector
DAWR Department of Agriculture, Water and Resources
DNP Director of National Parks
DPIPWE Department of Primary Industries, Parks, Water and the Environment
EIA Environmental Impact Assessment
EIAPP Engine International Air Pollution Prevention (Certificate)
EMBA Environment that may be affected
EP Environment Plan
EPA Environment Protection Authority
EPBC Environment Protection and Biodiversity Conservation (Act)
EPO Environmental Performance Outcome
EPS Environmental Performance Standard
ERA Environmental Risk Assessment
ERG Emergency Response Group
ERP Emergency Response Plan
ERT Emergency Response Team
ESD Ecologically Sustainable Development
EVA Eligible Voluntary Agreement
FLO Fishing Liaison Officer
FPSO Floating Production Storage Offloading
FRDC Fishing Research and Development Corporation
GAB Great Australian Bight
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Acronym Definition

GABTS Great Australian Bight Trawl Sector

GHG Greenhouse Gas

GHTS Gillnet Hook and Trap Sector

GMDSS Global maritime Distress Safety System

GPS Global Positioning System

HF High Frequency

HEC High Frequency Cetacean

HSEMS Health Safety Environment Management System
HSEQ Health Safety Environment Quality

Hz Hertz

IAFS International anti-fouling system (certificate)

TIAGC International Association of Geophysical Consultants
IAPP International Air Pollution Prevention (certificate)
IGAE Intergovermental Agreement on the Environment
IMCRA Intergrated Marine and Coastal Regionalisation of Australia
IMAS Institute for Marine and Antarctic Studies

IMS Invasive Marine Species

IOPP International Oill Pollution Prevention (certificate)
IPIECA International Petroleum Industry Environmental Conservation Association
ISPP International Sewage Pollution Prevention (Cetrificate)
ITOPF International Tanker Owners Pollution Federation
IUCN International Union for Conservation of Nature

JSEA Job Safety and Environmental Analysis

KEF Key Ecological Feature

KIRDO King Island Regional Development Organisation
LC50 Lethal Concentration (50% population)

LF Low Frequency

LFC Low Frequency Cetacean

MCMPR Ministerial Council on Minerals and Petroleum Resources
MD Managing Director

MDO/MGO Marine Diesel Oil/Marine Gas Oil

MF Mid-frequency

MEFC Mid-frequency cetaceans

MFO Marine Fauna Observer

MMSCF Million standard cubic feet

MNES Matter of National Environmental Significance

MoC Management of Change

MRT Mineral Resources Tasmania

MSS Marine Seismic Survey

Page | 15




Dorrigo 3D Marine Seismic Survey (T/49P)

Acronym Definition

NATPLAN National Plan for Maritime Environmental Emergencies
NCVA National Conservation Values Atlas

NEBA Net Environmental Benefits Assessment

NMFS National Marine and Fisheries Service

NOO National Oceans Office

NOPSEMA National Offhsore Petroleum Safety & Environmental Management Authority
NOPTA National Offshore Petroleum Title Administrator

OA Operational Area

OGP Qil and Gas Producers (Association)

OIW Oil-in-water

OPGGSA Offshore Petroleum and Greenhouse Gas Storage Act 2006
OPGGSER Offshore Petroleum and Greenhouse Gas Storage (Environment) Regulations 2009
OPEP Oil Pollution Emergency Plan

OSMP Operational & Scientific Monitoring Plan

OSTM Qil Spill Trajectory Modelling

OWR Oiled Wildlife Response

PK Peak

PMST Protected Matters Search Tool

PNEC Predicted No Effects Concentration

PWS Parks & Wildlife Service (Tasmania)

SA Statutory Authority

SCAT Shoreline Cleanup Assessment Technique

SD Standard Deviation

SDS Safety Data Sheet

SEL Sound Energy Level

SESSF Southeast Shark & Scalefish Fishery

SETFIA South-east Trawl Fishing Industry Association

SEWPC (Department) of Sustainability Environment Water Population and Communities
SIV Seafood Industry Victoria

SOPEP Shipboard Oil Pollution Emergency Plan

SPL Sound Pressure Level

SRL Southern Rock Lobster

SRW Southern Right Whale

SSF Sustainable Shark Fishing (Inc)

SSIA Southern Shark Industry Alliance

SSV Sound Source Verification

STP Sewerage Treatment Plant

STWC Standards of Training and Watchkeeping for Seafarers
TACC Total Allowable Commercial Catch
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Acronym Definition

TAP Threat Abatement Plan

TASPLAN Tasmanian Oil Spill Contingency Plan
TEC Threatened Ecological Community

TJ Terrajoule

TRLFA Tasmanian Rock Lobster Fishing Association
TSIC Tasmanian Seafood Industry Council
TSSC Threatened Species Scientific Committee
UHF Ultra high frequency

UXO Unexploded ordinances

VFA Victorian Fishing Authority

VHF Very High Frequency

VM Vessel Manager

WTO World Trade Organisation
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1

1.1
3D 0il
(MSS)

INTRODUCTION

Background
T49P Pty Ltd (‘3D Oil’) is proposing to undertake the Dorrigo 3D Marine Seismic Survey
in the Commonwealth waters of the Otway Basin, Tasmania. The closest operational

boundary of the MSS is located approximately 18 km west of King Island (Tas.) and 56 km south
of Cape Otway (Vic).

The objectives of this Environment Plan (EP) are to demonstrate:

1.2

Compliance with all applicable legislation;

The titleholder understands how the proposed petroleum activity will interact with the
environment;

The environmental and other marine user impacts for routine and incident events associated
with the petroleum activity have been identified and the risks have been reduced to a level
which is low as reasonably practicable (ALARP) and to acceptable levels;

Environmental performance outcomes (EPOs), environment performance standards (EPSs)
and measurement criteria are in place to measure environmental performance of the
titleholders associated with the activity;

Consultation has been undertaken with ‘relevant’ persons to understand possible activity
impacts and identify mitigation measures (as far as possible); and

There is systematic implementation of controls (i.e. management system strategies) and
continued assessment of new hazards and risk throughout the activity to manage
environmental impacts and risks associated with the activity.

Environment Plan Scope and Structure

In accordance with Regulation 4(1) of the Offshore Petroleum and Greenhouse Gas (Environment)
Regulations 2009 (OPGGS(E)R), this EP applies to a defined ‘petroleum activity'. This activity Is
defined as the proposed Dorrigo 3D MSS in the Exploration Permit Area T/49P. The MSS is
expected to take up to 35 days to complete between 1% September to 315 October 2019.

Following this introduction, this EP describes the following:
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Section 2 provides a description of the location of the petroleum activity, the equipment to
be used during the seismic survey and the survey location;

Section 3 provides a summary of the legislative framework and relevant legislation
applicable to the MSS activity;

Section 4 provides details of the consultation undertaken with stakeholders for the petroleum
activity;

Section 5 provides a summary of the existing natural, social, cultural and economic
environment in the MSS area;

Section 6 details the risk assessment process adopted within this EP;

Section 7 identifies aspects of the petroleum activity which potentially impact the physical
and social environment, provides the environmental management strategies to control the
environmental impact and risk to acceptable and ALARP conditions. It also details the
EPOs, EPSs and measurement criteria for the survey; and

Section 8 details the implementation strategies to be followed during the survey to ensure
environmental impacts and risk is managed and environmental management systems to
identify roles and responsibilities, practices, processes and resources used to manage the
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environmental aspects of the survey (e.g. consultation, training, inspection, audit, review
and monitoring activities).

1.3 Proponent

3D Oil is an Australian Stock Exchange (ASX)-listed exploration company with a growing portfolio
of exploration acreage. 3D Oil currently has interests in exploration permits in the offshore
Gippsland (VIC/P57)and Otway Basins (T/49P) of South East Australia and the Roebuck Basin
Offshore Western Australia (WA-527-P).

3D Oil’s focus on exploration on the South East coast of Australia led to the award of the T/49P
exploration permit in the highly prospective Otway Basin. A broad set of 2D data of varying
vintages exists across the permit has allowed preliminary mapping of a number of large structures
across the permit. A least two of these, Whalebone and Flanagan are large enough (on current
mapping) to contain a combined volume of greater than 5 TCF of gas in place. Recent developments
in the gas market on the south east coast of Australia has justified 3D Oil’s focus in this region.

Further information about 3D Oil is available at their website at: www.3doil.com.au.

1.4 Nominated Titleholder and Liaison Person

3D Oil T49P Pty Ltd (‘3D O1l’), a fully-owned subsidiary of 3D Oil Limited, is the titleholder
nominated to undertake eligible voluntary actions (EVAs) under the Offshore Petroleum and
Greenhouse Gas Storage Act 2006 (Section 775C) in Exploration Permit T/P49 located in the
Commonwealth waters of the Otway Basin.

In accordance with the OPGGS(E)R Regulation 18(2) details of the titleholder and liaison person

for this EP are provided in Table 1-1. Any changes to the Titleholder, Liaison Person or Company

contact details will be advised by the 3D Oil Managing Director (MD) to NOPSEMA and NOPTA.
Table 1-1: Titleholder and Liaison Person

Titleholder Details Liaison Person
Exploration Permit T/49P Liaison Person:
Titleholder Details: David Briguglio
Name: 3D Oil T49P Pty Ltd Exploration Manager
Address: Level 18. 41 Exhibition St, Level 18, 41 Exhibition St,
Melbourne. VIC. 3000 Melbourne, VIC, 3000
Telephone No: (03) 9650 9866 Phone: (03) 9650 9866
ABN: 90 163 960 807, ACN: 163 960 807 Email: dbriguglio@3doil.com.au
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1.5  Arrangements for Notifying Change

3D Oil will notify NOPSEMA of changes to the operation of the EP in accordance with the details
provided in Table 1-2.
Table 1-2: Requirements for notification of EP changes

Regulation Requirements OPGGS(E)R

Titleholder Change: A change of titleholder! change in the Regulation 15(3)
Titleholder’s nominated liaison person or a change in the contact details
for either the Titleholder or the liaison person. Notification to be
provided within 7 days of the change.

End of EP Operation: The end of operation of the EP (i.e., at Regulation 25A %
completion of the survey).

*This is to be reported using the proforma (FM1408) available on the
NOPSEMA website
(https://www.nopsema.gov.au/environmentalmanagement/notification-
and-reporting/ )

Activity Commencement: The titleholder must notify the regulator that Regulation 29**
an activity is to commence at least 10 days before the activity
commences.

** This is to be reported using the proforma (FM1405) available on the
NOPSEMA website
(https://www.nopsema.gov.au/environmentalmanagement/notification-
and-reporting/ )

Activity Completion: The end of an activity (i.e., within 10 days of Regulation 29%**
completion of the survey).

***This is to be reported using the proforma (FM1405) available on the
NOPSEMA website
(https://www.nopsema.gov.au/environmentalmanagement/notification-
and-reporting/ )

1.6 Revisions of the EP

Revisions to this EP that trigger re-submission to the regulators will be undertaken in accordance
with the relevant regulations, as outlined in Table 1-3.

Table 1-3: Requirements for proposed revisions to the EP

Regulation Requirements OPGGS(E)R
Submission of a revised EP before the commencement of a new Regulation 17(1)
activity.
Submission of a revised EP before any significant modification or Regulation 17(5)
new stage of the activity that is not provide for in the EP is proposed.

1 Note n the event of a new t t eho der 3D o and the new t t eho der w a se w th the regu ators pr or to the
t t e transfer process to cons der a comp ance requ rements under the Commonwea th OPGGS(E)R and whether a new or
rev sed EP for the act v ty s requ red under OPGGS(E)R Regu at on 7(7) he new t t eho der w ut se the adv ce
prov ded by the regu ators to ensure that can rema n comp ant once they become the t t eho der and undertake the
petro eum act v ty (Refer Sect on 4)
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Regulation Requirements OPGGS(E)R

Submission of a revised EP before, or as soon as practicable after. the | Regulation 17(6)
occurrence or any significant new or significant increase in
environmental impact or risk not provided for in the EP.

At least 14 days before the end of each period of 5 years Regulation 19(1)
commencing on the day in which the original and subsequent
revisions of the EP is accepted (N/A to Dorrigo MSS).
Submission of a revised EP if a change in Titleholder will result in a Regulation 17(7)
change in the manner in which the environmental impacts and risks of
an activity are managed.

A titleholder must submit a proposed variation to the EP for an Regulation 18
activity if requested by the regulator.

While a revision 1s being assessed by the regulators, any activities addressed under the existing
accepted EP are authorized to continue.

Minor revisions to this EP that do not require resubmission to the regulators will be made:
e Where minor administrative changes are identified that do not impact on the environment
(e.g., document references, contact details, etc.).
e Where a review of the activity and the environmental risks and impacts of the activity do
not trigger a requirement for a revision as outlined in Table 1-3.

All amendments to the accepted EP will be made in accordance with 3D Oil's Management of

Change (MOC) process (refer Section 8.9) and minor revisions not triggering legislative revision
criteria to the EP will not be submitted to NOPSEMA for formal assessment.Minor revisions made
to this document will be justified, tracked and incorporated during any scheduled internal reviews.
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2 ACTIVITY AND LOCATION DETAILS

2.1 Activity Objectives

3D Oil has been awarded Exploration Permit T/49P by the Australian Government which provides
for the exploration of hydrocarbon resources in this offshore Commonwealth area. Exploration
activities support resource development within Australia which considers both short-term and long-
term environmental/social considerations; and future provision of income to the Australian
Government.

3D Oil intends to conduct the Dorrigo 3D MSS, in accordance with the principles of Ecologically
Sustainable Development (ESD)2, to better define the subsurface geology of the permit area and
more accurately define prospective petroleum targets for exploration drilling in an economic,
commercial, environmental and technically efficient manner. This is consistent with the agreed
work-plan for T/49P with the Commonwealth Department of Industry, Innovation and Science
(DIIS).

2.2 Activity Location

For the purpose of defining the operational boundaries of this EP, all project vessels are considered
to be undertaking the petroleum activity when located in the ‘Dorrigo Vessel Operational Area’.
Mobilisation and demobilisation activities, and deployment from site associated with port calls or
emergencies/refuge is not included within the operational boundary of this EP.

The Dorrigo 3D MSS data acquisition area covers an area of 1580 km? (max) and is located entirely
within Commonwealth waters (refer Figure 2-1) of the Otway Basin. The MSS data acquisition
area is defined by coordinates shown in Table 2-1. The seismic vessel will execute turns up to 10
km outside this defined acquisition area and will work within a ‘Vessel Operational Area’ of
approximately 4350 km? (total) defined by coordinates provided in Table 2-2. The closest landfall
to the vessel operational area is 18 km east (King Island) and 56 km north (Cape Otway). It is
expected the vessel will operate in a north-south orientation when acquiring seismic data. The
expected MSS acquisition lines are provided in Figure 2-1 and all acquisition areas fall within the
T/49P permit area.

MSS acquisition will be undertaken in water depths ranging from 100-840 m. Vessel turning areas
(i.e. operational area)3 will be in water depths of approximately 80m to 1420m.

The survey vessel will deploy and retrieve equipment off the continental shelf if required to avoid
fishery interaction. This will be managed by close cooperation between the 3D Oil Offshore
Representative, Fishing Liaison Officer (FLO), the local fishing fleet and the deployment of a
scout/escort vessel to identify any conflicting fishing activities.

Table 2-1: Dorrigo 3D MSS (Data Acquisition) Boundary Coordinates (WGS 84, UTM54s)

2 The Australian Government, through the National Strategy for Ecologically Sustainable Development (1992) and associated institutional
arrangements, has set policy frameworks which integrate ESD principles into strategy documents such as the National Greenhouse Response
Strategy, the National Strategy for the Conservation of Australia’s Biological Diversity, the National Waste Minimisation and Recycling Strategy,
etc. These strategies underpin legislative documents relevant to, and observed in, this Environment Plan such as Conservation Management and
Threat Abatement Plans, Marine Bioregional Plans, Threatened Species Recovery Plans, Waste Minimisation and Energy Efficiency Policies.
Accordingly, through the adoption of all relevant legislation and underpinning policy documents in this EP, 3D Oil will undertake all activity in
T/49P consistent with the principles of ESD.

3 Vessel turning has been conservatively estimated for Environment Plan purposes. It is expected that the vessel turning area will be smaller than
that quoted.
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Latitude Longitude
Degrees Minutes Seconds Degrees Minutes Seconds
39 32 27.866 143 15 17.645
39 32 14.056 143 26 40.458
39 45 13.988 143 27 10.583
39 45 11.587 143 29 22.129
39 53 44.524 143 29 35.458
40 3 4.521 143 29 50.964
40 2 59.788 143 33 15.623
40 14 2.622 143 33 40.322
40 14 7.940 143 29 40.026
40 17 35.961 143 29 48.724
40 17 46.842 143 18 3.582
39 55 40.492 143 17 13.418
39 55 40.262 143 16 3.339

Table 2-2: Dorrigo 3D MSS (Operational Area) Boundary Coordinates (WGS 84, UTM54s)

Latitude Longitude
Degrees Minutes Seconds Degrees Minutes Seconds
39 55 59.894 143 37 24914
40 24 35.979 143 38 19.962
40 25 5.071 143 11 36.733
39 23 8.671 143 9 56.165
39 22 40.522 143 36 23.835

Figure 2-1: Dorrigo 3D MSS Area
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23 Activity Scope
The proposed Dorrigo 3D MSS is scheduled for 1% September - 30 October 2019. The survey
duration is expected to be up to 35 days. The precise commencement and completion dates will be
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dependent on receipt of environmental approvals, vessel availability and weather conditions suitable
for seismic acquisition.

The Dorrigo 3D MSS will be undertaken by an experienced seismic contractor utilising a purpose-
built seismic vessel, towing seismic equipment along a series of predetermined seismic lines within
the survey area. The vessel will, while acquiring seismic, travel at an average speed of
approximately 8-9 km/h (4-4.5 knots). As the vessel travels along the survey lines, a series of
acoustic pulses activated at approximately 12.5m-18.75m intervals* (approximately every 9-11
seconds) will be directed down through the water column into the seabed via two or three source
arrays. These acoustic pulses transmit through the subsurface; reflect at geological boundaries and
transmit back to the surface where they are detected by sensitive hydrophones, arranged along a
number of cables (streamers) towed behind the survey vessel. Data collected by the hydrophones is
stored in on-board computers for processing and analysis, allowing the structure of the underlying
geological strata to be mapped and potential hydrocarbon reservoir targets to be identified.

This seismic equipment comprises a dual/triple source array, of volume up to 3260 in? operating at
pressures of 2000 psi and will be towed at approximately 7 m water depth. Reflected sound waves
will be detected by hydrophones in up to ten streamers of length up to 6000m, each separated by
100-125m, towed at a depth of approximately 8-25m behind the seismic vessel. The MSS vessel
will traverse the survey area along defined transects (or seismic lines) approximately 500-720m
apart (dependent on number of streamers). A typical schematic of a dual source, 12 streamer seismic
vessel is provided in Figure 2-2. The overall streamer spread width is controlled by adjusting the
rope lengths towing the barovane doors.

Figure 2-2: Typical 3D MSS source and streamer towing diagram [12 streamers]

-

Ss0

The survey will use solid hydrophone streamers and will maintain neutral buoyancy. Each streamer
will have depth controllers and emergency recovery units and may have further positioning and
steering units. The emergency recovery unit is a device attached to the streamer at intervals of ~300

4 This depends on the final parameter selection.
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m. It senses if the streamer sinks below a pre-determined depth, and in such events, deploys an
automatic pressure-activated airbag to float the streamer back to the surface.

Seismic acquisition will be undertaken 24 hours per day, seven days per week dependent on weather
conditions and operational efficiency. It should be noted that although the vessel may be present in
the area for this period the source arrays will probably not operate at full power 24 hours per day
due to line changes and standby due to weather, potential shipping traffic, cetacean and fishing
activity and some technical downtime for maintenance. It would be unusual for the source arrays
to operate at full power for more than 70% of this time.

The survey acquisition vessel may mobilise from Australian or International ports to the survey
area.

Table 2-3 summarises the basic acquisition parameters for the Dorrigo 3D MSS. The minimum

standard for the survey vessel is defined in Section 2.4.

Table 2-3: Dorrigo 3D MSS acquisition parameters

Parameter Details
Program Details
Earliest Commencement Date 1 September 2019
Duration of Survey 35 Days
Speed 4-4.5 knots
Maximum Fullfold Acquisition Area (km?) 1580
Vessel Operational Area (km?) 4350
Vessel lead-in/lead-out distance 5km/ 10 km
Depth of water (acquisition) 100-840 m
3D Survey Line Length: 85 km (max) 31 km (min)
Approximate Sail Lines Number 43
Distance between adjacent seismic lines 500-720 m
Distances between consecutive seismic lines 10 km
Seismic Parameters
Volume of Operating Airgun Array 3260 cui (max)
Airgun operating pressure 2000 psi
Compressed air source depth 7m
Peak near-field sound pressure level 255.5 dB re 1pPa @1 m (vertical) (Warner et al,
2018)
Primary Frequency 1-210 Hz
Source Interval 125t018.75m
Streamers
Number of streamers 10 (max)
Length 6000 m
Streamer spacing 100 -125m
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Depth of Streamers 8-25m

Streamer Type Solid

General

Hours of Operation 24/7

Method of crew change Port Call or at Sea

Refuelling Port call or at Sea (with spatial restrictions)
Support Vessels (including scout) 2

Supply Port Portland/Geelong

24 Vessel Specification

24.1 General

3D Oil will engage a seismic contractor to conduct the survey using a purpose-built seismic vessel.
At this time the vessel has not been selected, however the selected seismic vessel will have all
necessary certification/registration and be fully compliant with all relevant MARPOL and SOLAS
convention requirements specific for the vessel’s size and purpose.

A survey vessel operating in the Exclusive Economic Zone (EEZ) of Australia must meet the
requirements of the Navigation Act 2012 (Cth) administered by the Australian Maritime Safety
Authority (AMSA). In accordance with these requirements, a survey vessel will have the following
current and valid environmental specifications (appropriate to class):

e International Oil Pollution Prevention (IOPP) certificate in accordance with MARPOL
Annex I (enacted under AMSA Marine Orders Part 91, Marine Pollution Prevention — Oil);

e International Sewage Pollution Prevention (ISPP) certificate in accordance with MARPOL
Annex IV (enacted under AMSA Marine Orders Part 96, Marine Pollution Prevention —
Sewage);

e Engine/International Air Pollution Prevention (EIAPP/IAPP) certificate in accordance with
MARPOL Annex VI (enacted under AMSA Marine Orders Part 97, Marine Pollution
Prevention — Air Pollution);

o Shipboard Oil Pollution Emergency Plan (SOPEP) in accordance with MARPOL Annex I
(enacted under AMSA Marine Order Part 91 — Oil and Part 93, Marine Pollution Prevention
— Noxious Liquid Substances);

o Shipboard Garbage Management Plan in accordance with MARPOL Annex V (enacted
under AMSA Marine Orders Part 95, Marine Pollution Prevention — Garbage);

e International Anti-fouling System certificate in accordance with the International
Convention on the Control of Harmful Anti-fouling Systems on Ships 2008 (enacted under
AMSA Marine Orders Part 98, Marine Pollution Prevention — Anti-fouling Systems).

e IMO-approved Ballast Water Management Plan i accordance with the International
Convention for the Control and Management of Ships’ Ballast Water and Sediments (2004)
(enacted under the Biosecurity Act 2016).

Any hydrocarbon spills to sea will be combatted in accordance with the approved Shipboard Oil
Pollution Emergency Plan (SOPEP) which details actions to be taken in the event of a shipboard
emergency or oil spill in accordance with MARPOL 73/78 Annex I requirements enacted under the
Protection of the Seas (Prevention of Pollution by Ships) Act 1983 (Cth). Combat of hydrocarbon
spills within Commonwealth waters i1s the responsibility of the vessel operator and AMSA in
accordance with the National Plan for Maritime Environmental Emergencies (‘NATPLAN”).
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As required (i.e. for vessels over 400 GRT), the support vessel(s) will have an implemented and
tested SOPEP.

The survey vessel is considered part of a ‘petroleum activity’ as defined by OPGGS(E)R
Regulation 4 while it is within the vessel operational area. For the purposes of this EP, activities
performed by the survey vessel when it is outside the survey operational area (e.g., steaming to or
from location) are not covered by the OPGGS(E)R and are not addressed in this EP.

2.4.2 Maritime Safety Precautions

Survey vessels will operate in accordance with the Convention on the International Regulations for
Preventing Collisions at Sea (COLREG, 1972).

Prior to commencement of survey operations, 3D Oil will apply to the Australian Hydrographic
Service (AHS), for the issue of a Notice to Mariners (published fortnightly) for the survey. A daily
AUSCOAST warning of the survey vessel location will also be issued by AMSA through the Global
Maritime Distress Safety System (GMDSS) communication network. The warning will provide
details of the safe distance to be maintained around the seismic survey vessel and towed equipment.

The Master and Officer of the Watch on the survey vessel are responsible for maintaining control
of the seismic fleet vessel operation and for establishing and maintaining communication with other
vessels and marine traffic during the survey. The support and scout vessel follow all instructions
from the survey vessel and communicate with other marine traffic during the survey.

Supplementary to radar detection, the support and scout vessels will have additional transmitting
beacons fitted for the duration of the survey. The vessels will use either Automatic Identification
System (AIS) transponders or radio global positioning system (GPS) transponders. The addition of
this equipment and the data it transmits provides accurate real-time updates of the position of all
survey vessels relative to the survey vessel and the towed seismic spread.

All vessels will can communicate and operate on dedicated ultra-high frequency (UHF) working
channels and or Maritime very high frequency (VHF) working channels (typically monitoring
Channel 16 and working on 74).

The lighting on the survey, scout and support vessels during the survey will comply with COLREG
requirements. During survey deployment, recovery and acquisition, the seismic survey vessel will
display navigation warnings identifying a ‘restricted ability to manoeuvre’. In addition to mandatory
navigation lighting, the working deck areas will be floodlit (as required) to provide for safe work.
At night, the vessel stern will be lit to provide sufficient light to be able to view the towed equipment
during acquisition, deployment and recovery operations. The floating towed equipment trailing at
the tail end of the cables will be identified by flashing warning lights. The lights activate at night
and the floats are a bright yellow or orange colour for identification during the day. The floats have
radar reflectors to assist with tracking and provide target warning on other vessels’ radars.

2.5  Logistics Support

Portland or the Port of Geelong is anticipated to be used as a logistics/supply base for the activity.
During the MSS there will be two (2) vessels servicing the seismic vessel for logistical, safety and
equipment management support. Where possible these vessels will be sourced locally. The main
function of these support vessels is to escort the MSS vessel; to scout ahead of the MSS vessel for
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marine hazards or whales; to maintain a safe distance between the towed array and other vessels; to
manage interactions with shipping and fishing activities; to act in an emergency-response capacity
and, on a secondary basis, supply the MSS vessel with logistical supplies. The vessels will not
anchor at sea unless required in an emergency. Refuelling of vessels at sea will not occur unless

there is an emergency that would require such an action?.

Although a crew change may not be required during this 35-day survey, one crew change could be
necessary. The crew change will preferably occur during a port call however vessel or helicopter
transfer may occur. If required, helicopter transfer anticipated from Essendon will only occur during
daylight hours in acceptable wind and sea conditions however night transfer may be required in the
event of an operational emergency, medical evacuation or other non-routine circumstance (i.e.
impending bad weather conditions). There will be no helicopter refuelling on-board the seismic
vessel.

Emergency medical facilities are available at Portland, Geelong or Melbourne. If required, crew can
be air-lifted to Melbourne’s medical facilities.

2.6 Simultaneous Surveys

3D Oil is not aware of any titleholders with accepted EPs for MSS activities that may take place in
the Otway Basin during the Dorrigo survey period (September 1 to October 31, 2019). However,
3D Oil has been approached by Spectrum-Geo who may undertake a MSS at the same time, however
not spatially coincident with the Dorrigo MSS. This simultaneous survey activity has been assessed
for possible impacts in Section 7.2 and preliminary measures have been agreed to control impacts.

It is possible that other surveys in addition to the Spectrum-Geo and the proposed 3D Oil Dorrigo
3D MSS may occur in the same region at the same times. 3D Oil will monitor the NOPSEMA
website for additional possible survey activities in the Otway Basin and consult with the titleholders
on these proposed activities as they arise.

5 This has been included as a contingent activity in this Environment Plan
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3.0 REGULATORY ENVIRONMENT

In accordance with OPGGS(E)R Regulation 13(4)(a), this section describes the environmental
legislative requirements that apply to the Dorrigo 3D MSS petroleum activity.

3.1 Commonwealth Legislation

The Dorrigo 3D MSS is located entirely within Commonwealth waters and falls under
Commonwealth legislation (between 3 to 200 nm from territorial base). Table 3-1 provides a
summary of Commonwealth legislation (including legislation adopting international conventions)
relevant to the environmental management of the survey as required by OPGGS(E) Regulation
13(4).

The supply base for the survey is expected to be located at Portland or Geelong and as such Victorian
legislation will apply to those activities. Additionally, although the MSS area is located entirely
within Commonwealth waters, in the unlikely event of a hydrocarbon spill entering state waters,
Victorian and Tasmanian oil spill response legislation will be triggered. Table 3-2 provides a
summary of Victorian and Tasmanian legislation relevant to the environmental management of the
survey in those areas.

The OPGGS Act and associated OPGGS(E) Regulations 2009 is the key legislation regulating
petroleum exploration and production in Commonwealth waters, and mandates that environmental
considerations should be integrated into decision-making with regard to the administration of the
Act. The OPGGS(E)R are administered by the National Offshore Petroleum Safety and
Environmental Management Authority (NOPSEMA). In accordance with this legislation, this MSS
cannot proceed, and must be undertaken in accordance with a NOPSEMA-accepted Environment
Plan (EP).

The Dorrigo MSS area spatially overlaps the Zeehan Commonwealth Marine Park (CMP). The
petroleum activity will be undertaken in accordance with the rules for use set out in the South-east
Commonwealth Marine Reserves Management Plan 2013-2023 (DNP, 2013). The Dorrigo MSS
full-fold area spatially overlaps 37.5% of the Zeehan CMP Multiple-use Zone (IUCN - VI)® with no
spatial overlap of the Zeehan CMP (Special Purpose Zone — IUCN VI). In accordance with that
plan, activities must be consistent with the stated plan and zone objectives where the activity is
being conducted (Schedule 8 of the EPBC Regulations) (DNP, 2013).

Petroleum activities are permitted in Multiple Use Zones and Special Use Zones (IUCN category

VI) in accordance with Class Approval for Mining issued under the South-east Commonwealth

marine Reserves Network Plan 2013-23 Section 5.2.7 issued on 15/12/17". In accordance with this

Class Approval, mining operations must be conducted in accordance with the following relevant

requirements:

e Compliance with the EPBC Act 1999 and Regulations 2000, the South-east Commonwealth
Marine Reserves Management Plan 2013-2023 (DNP, 2013) and other applicable
Commonwealth and State laws;

e Mining operations subject to the OPGGS Act 2006 must be undertaken in accordance with an
approved Environment Management Plan for those operations;

6 The total area of the Zeechan CMP (Multiple Use Zone) is 933 km? (DNP, 2013). Spatial overlap of the Dorrigo MSS
full-fold area with this zone is 350 km? and operational area is 680 km?>.

7 Available at https://parksaustralia.gov.au/marine/pub/class-approvals/SE-class-approval-mining-2017.pdf
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e The Director of National Parks must be notified at least 14 days prior to the conduct of any
operations in the CMP; and

e All employees and contractors engaged in the conduct of mining operations in the CMP must
be fully informed of these conditions before commencing operations.

These management plans give effect to reserve management principles, objectives and prescribe
what and how activities are allowed to occur within each marine park and zone. An assessment of
the management principles and objectives for affected CMPs against the Dorrigo MSS activities is
provided in Appendix 7.

3.2 Government Policy and Administrative Guidelines

This EP has been developed in accordance with the NOPSEMA Guidance Note for Environment
Plan Content Requirements (N04750-GN1344, Revision 3, April 2016). The guidance note provides
guidance to the petroleum industry on NOPSEMA'’s interpretation of the OPGGS(E)R to assist
operators in preparing EPs.

Other relevant NOPSEMA guidelines that have been incorporated into the preparation of this EP:

e Acoustic impact evaluation and management (IP1765 , September 2018)

e Consultation requirements under the OPGGS Environment Regulations 2009 (IP1411, Rev
2, December 2014);

¢ Oil pollution risk management (GN 1488, Rev 2, February 2018);

e Notification and Reporting of environmental incidents (GN0926, Rev 4, February 2014);

e Operational and scientific monitoring programs (NOPSEMA Information Paper, N-04700-
1P1349, March 2016;

e Petroleum activities and Australian marine parks (N-04750-GN 1785 Rev 0, 16/07/18);

e Environment Plan Decision making guideline (GL1721, Rev 5, June 2018).

Other legislative guidelines, regulator plans, conservation plans, and threat abatement plans which
have been reviewed as part of the preparation of this EP include:
e Technical Guideline for the Preparation of Marine Pollution Contingency Plans for Marine
and Coastal Facilities (AMSA, 2015);
e National Plan for Maritime Environmental Emergencies (AMSA, 2017)
e National Biofouling Management Guidance to the Petroleum Production & Exploration
Industry (Commonwealth of Australia, 2009);
e Australian Ballast Water Management Requirements (Revision 7) (DAWR, 2017);
e EPBC Act Policy Statement 1.1 — Significant Impact Guidelines — Matters of National
Environmental Significance (DoE, 2013);
e EPBC Act Policy Statement 2.1- Interaction between offshore seismic exploration and
whales (DEWHA, 2008);
National Recovery Plan for Threatened Albatross and Giant Petrels (SEWPC, 2011c);
National Recovery Plan for Ten Species of Seabird (DEH, 2005c¢);
Blue Whale Conservation Management Plan (DoE, 2015);
Conservation Management Plan for the Southern Right Whale (SEWPC, 2012);
Threat Abatement Plan for Impacts of marine debris on vertebrate marine life (DoEE, 2018);
Recovery Plan for the Great White Shark (SEWPC, 2013c);
Recovery Plan for Marine Turtles in Australia 2017-2027 (DoEE, 2017);
Recovery Plan for the orange-bellied parrot (DoE, 2016);
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South-east Marine Region Profile (DoE, 2015);
South-east Commonwealth Marine Reserves Management Plan 2013-2023 (DNP, 2013)
Australian [UCN Reserve Principles for Commonwealth Marine Protected Areas (EA,
2002b) Threatened species conservation advices for the following:
o Humpback whale (TSSC, 2015a);
Sei whale (TSSC, 2015c);
Fin whale (TSSC, 2015b);
Red Knot (TSSC, 2016a);
Curlew Sandpiper (TSSC, 2015d);
Blue petrel (TSSC, 2015¢);
Eastern curlew (TSSC, 2015f);
Fairy prion (southern) (TSSC, 2015g)
Lesser sand plover (TSSC, 2016b);
Bar-tailed godwit (West Atlantic) (TSSC, 2016c¢)
Bar-tailed godwit (North Siberian) (TSSC, 2016d);
Soft-plummaged petrel (TSSC, 2015h);
Hooded plover (TSSC, 2014); and
Fairy tern (TSSC, 2011).

O O O O OO OO OO0 OO O0oO O0

Industry Codes of Practice and Guidelines

This EP has been developed with guidance from the following industry guidelines:

Australian Petroleum Production and Exploration Association’s (APPEA) Code of
Environmental Practice (2008). This code gives guidance on the outcomes to be achieved
when managing environmental impacts associated with petroleum exploration and
production activities (including seismic surveys). It includes four basic recommendations to
APPEA members undertaking activities:

o Assess the risks to, and impacts on, the environment as an integral part of the
planning process;

o Reduce the impact of operations on the environment, public health and safety to as
low as reasonably practicable (ALARP) and to an acceptable level by using the best
available technology and management practices;

o Consult with stakeholders regarding industry activities; and

o Develop and maintain a corporate culture of environmental awareness and
commitment that supports the necessary management practices and technology and
their continuous improvement.

The International Association of Oil and Gas Producers (OGP) have developed guidelines
for Environmental Management in Oil and Gas Exploration and Production (1997). This
provides an over-view of environmental issues and the technical and management
approaches to achieving high environmental performance in oil and gas exploration and
production;

The International Association of Geophysical Contractors (IAGC) have collated an
Environmental Manual for Worldwide Geophysical Operations (2013) which provides
guidance on how to undertake geophysical field operations in an environmentally sensitive
manner (including the marine environment.

3D Oil applies these industry guidelines when planning and managing offshore exploration
activities.
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3.5  Maintaining Compliance
3D Oil manages compliance with legislation and associated environmental regulatory publications
according to the process is described in Section 8-10.
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Table 3-1: Key Commonwealth Legislation

Legislation Coverage & Applicability to Activity International Convention Enacted Adglﬁs:;n .
The OPGGSA addresses all licensing, health, safety,
environmental and royalty issues for offshore petroleum
exploration and development operations extending beyond
the 3-nautical mile limit. The OPGGS (Environment)

Offshore Petroleum & | Regulations 2009 ensures that petroleum activities are

Greenhouse Gas Storage Act | undertaken in an ecologically sustainable manner and in Department of

2006 & OPGGS | accordance with an environmental plan which has appropriate | Not applicable Industry

(Environment) — Regulations | environmental performance outcomes, standards and criteria. (DOIIS)/NOPSEMA

2009 Relevance: Petroleum activity requires the preparation and
acceptance of an Environment Plan prior to undertaking the
activity. The EP must be in accordance with the requirements of
the legislation and demonstrate impacts and risks are ALARP
and acceptable.

This Act focuses on environmental matters of National . . . o

Environmental ~ Significance  (NES), streamlines  the 1992 Convention on Biological Diversity & Agenda 21

Commonwealth environmental assessment and approval Convention on International Trade in Endangered Species of

process and provides an integrated system for biodiversity Wildlife and Flora 1973 (CITES)

conservation and management of protected arcas. Matters of Japan/Australia Migratory Birds Agreement 1974 (JAMBA) Department of

NES are world 'hentage properties; WSAR wetlan.ds; listed China/Australia Migratory Birds Agreement 1974 (CAMBA) Environment and
threatened species and communities; migratory species under ) ) ) Energy (DOEE)

Environment Protection & | international agreements; nuclear actions; the Commonwealth Republic of Korea Migratory Birds Agreement 2006 (ROKAMBA)

Biodiversity Act 1999 marine environment; activities in the Great Barrier Reef Marine USSR-Australia Migratory Bird Agreement NOW assessed by
Park and water triggers for coal seam gas and coal mining Convention on Wetlands of International Importance especially NOPSEMA under
developments. waterfowl] habitat 1971 (RAMSAR) streamlining
Schedule 8 of the EPBC Regulations outlines the [UCN Reserve International Convention on Whaling 1946 arrangements

Management Principles which will be observed by this activity.

Relevance: Relevant items of NES and species contained within
the international conventions enacted by this legislation have
been identified within this EP (refer Section 3).

Convention on the Migratory Species of Wild Animals (Bonn

Convention) 1979 (Conserve terrestrial, marine and avian species
over their whole range)
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Legislation Coverage & Applicability to Activity International Convention Enacted = Authotr?tr;n R
The Act protects the waters surrounding Australia’s coastline
from wastes and pollution and regulates waste loading and
. . dumping activities, Incineration at sea an'd seitheciat reck Convention on the Prevention of Marine Pollution by dumping of waste
Environment Protection (Sea | placement. Act prevents the deliberate disposal of wastes . .
. . . .. . & other materials 1972 (London Convention) MARPOL (Regulates DOEE
Dumping) Act 1981 (loading, dumping, and incineration) at sea from vessels, o o .
sircraft, and platforms. vessel routine/non-routine operations)
Relevance: Requirement observed within practices developed
for this activity.
Relating to the controls over the importing and exporting of
Hazardous Waste | hazardous (intractable) materials. Permits are required to .
(Regulation of Exports and | dispose of waste overseas or to import waste into Australia. }BI:SZZII' d(;?xg‘\;;;tslto;; a(:::i ttE:'rC];'l:troiai)g ] g;;x)lsboundary Movements of DOEE
ir Di
Imports) Act 1989 Relevance: Intractable waste will not be generated in this PO
activity.
This Act specifies that AMSA’s role includes protecting the
marine environment from pollution from ships and other
environmental damage caused by shipping. AMSA is
responsible for administering Marine Orders in Commonwealth | International Convention on Oil Pollution (Preparedness, Response and Australian Maritime
Australian Maritime Safety | waters. Legislation also facilitates international cooperation and | Cooperation) 1990 (OPRC) (Relates to non-routine operations (oil Safetv Author
Authority (AMSA) Act 1990 mutual assistance in preparing and responding to a major oil | spills) and sets up a system of oil pollution contingency plans and ZMS A ty
spill incident and encourages countries to develop and maintain | cooperation in fighting oil spills) ( )
an adequate capability to deal with oil pollution emergencies.
Relevance: Authority is included into necessary oil response
documents for reporting purposes.
Protects the heritage values of shipwrecks and relics for
hi ks over 75 : LIt ff to interf . .
Historic Shipwrecks Act 1976 fvitll)lzr:}(;i;w?l;ztl; covj',eeraerj ];); :&osraelct. 15 an otfence fo mferfere | Au.strahan-Netherlands Agreement concerning old Dutch
(&  Historic  Shipwreck . T ) _ Shipwrecks 1972 DOEE
. Relevance: Available historic shipwreck locations covered by . . .
Regulations 1978) . . ) . g - e  Convention on Protection of Underwater Cultural Heritage 2001
international conventions enacted by this legislation have been
identified & assessed (as applicable) within this EP.
Regulates the ufacture, importation and use of ozone e MONTREAL Protocol on substances that deplete the ozone layer
zone Protection & Synthetic depleting substances (ODPS) and SGGs. 1987 (Concerns the phase.-out of OPPS) »
Greenhouse Gas Relevance: Applicable to the handling of any ODP or SGG | ® UN Framework Convention on Climate Change 1992 (Stabilise DOEE
Management Act 1989 - greenhouse gas concentrations in the atmosphere at a level which

Substances on vessels during survey.

would prevent dangerous interference with the climate system)
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Legislation Coverage & Applicability to Activity International Convention Enacted = Authotr?tr;n R
Council develops (in conjunction with other state authorities)
through the Intergovernmental Agreement on the Environment
National Envir (IGAE) sets consistent environmental standards to be adopted National
arona MVIFONMENT | e tween states. These requirements take the form of a National | Not applicable Environment

Protection Council Act 1994

Environmental Protection Measure (NEPM) and include the
National Pollutant Inventory.

Relevance: Pollution discharge monitoring and measurement.

Protection Council

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

Regulates ship-related operational activities in Commonwealth
waters and invokes certain requirements (discharge conditions
and constraints) of the MARPOL convention (Annexes I, IT,
III, IV, V & VI) relating to discharge of oil, noxious liquid
substances, sewage, garbage, air pollution etc.

Relevance: Discharge practices (oil/water, sewage, air
emissions, garbage) by survey vessel activities observe these
constraints.

International Convention for the Prevention of Pollution from Ships
[MARPOL 73/78] provisions and unified interpretations of the articles,
protocols and Annexes of MARPOL 73/78, including the incorporation
of all of the amendments that have been adopted by the MEPC and have
entered into force, up to and including the 2000 amendments (as adopted
by resolution MEPC.89(45))

AMSA

Biosecurity Aet 2015 (&
Regulation 2016)

The Act empowers authorities to assess and manage biosecurity
risks associated with good and conveyances (for example,
aircraft and vessels). Authorities may quarantine goods, vessels
and people to prevent the introduction, establishment or
spread of diseases or pests (e.g. invasive marine species)
affecting human beings, animals, or plants. For the petroleum
industry, it regulates the condition of vessels and drill rigs
entering Australian waters with regard to ballast water and hull
fouling.

Relevance: The survey and support vessels will adhere to
guidelines regarding quarantine clearance to enter Australian
ports and waters.

Requirement observed within practices developed for survey
vessels during international transits.

International Convention for the Control and Management of Ships
Ballast Water & Sediments 2004

World Trade Organization (WTO) Agreement on the Application of
Sanitary and Phytosanitary Measures (SPS agreement)

World Organization for Animal Health (OIE) and the International Plant
Protection Convention (IPPC).

Department of
Agriculture and
Water Resources
(DAWR)
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Legislation Coverage & Applicability to Activity International Convention Enacted Ad:::t?zt;;n R
Regulates  ship-related activities and invokes certain
requirements of the MARPOL convention relating to equipment
and construction of ships (vessel survey and certification);
crewing; seafarers’ qualifications and welfare; occupational
health and safety; carriage and handling of cargoes; and
marine pollution prevention.
Several Marine Orders (MO) are enacted under this Act relating
to offshore petroleum activities, including:
* MO Part 11: Living & Working Conditions on Vessels
* MO Part 21: Safety and emergency arrangements
* MO Part 27: Safety cff navigation and radio equipment International Convention for the Prevention of Pollution from Ships
* MO Part 30: Prev.entlon of collisions [MARPOL 73/78] (certain sections) Department of
: ﬁg i:;t ::12 g:z:g: (gg::gg:zrjsce’::g;g of catgo ad International Convention for Standards of Training and Watch-keeping Iﬂﬁ?:t“_’cm‘ie &
Navigation Act 2012 containers , for Seafarers (STCW) Devee%:n::ent
g « MO Part 50: Special purpose ships International Convention for the Safety of Life at Sea (SOLAS) @ dminisrt)mtion)
» MO Part 57: Helicopter operations Convention on the International Regulations for Preventing Collisions | /apnsaA (operational
* MO Part 59: Offshore industry vessel operations at Sea (COLREGS) activities)
* MO Part 91: Marine Pollution Prevention - Oil United Nations Convention on the Law of the Sea (UNCLOS)
* MO Part 93: Marine Pollution Prevention - Noxious liquid
substances
* MO Part 94: Marine Pollution Prevention - Packages
harmful substances
* MO Part 96: Marine Pollution Prevention - Sewage
* MO Part 95: Marine Pollution Prevention - Garbage
* MO Part 97: Marine Pollution Prevention - Air pollution
* MO Part 98: Marine Pollution Prevention - Antifouling
Systems
Relevance: Observed in the selection of vessels for survey
activities.
Department of
) Regulates the use of harmful anti-fouling systems employed on Infrastructure &
Protection  of th.e Sea boats and their effects on the marine environment. International Convention on the Control of Harmful Anti-fouling | Transport & Regional
(Harmful Anti-fouling . . -
Systems) Act 2006 Relg‘fqnce: Observed in the selection of vessels for survey | Systems on Ships 2001 Development
- activities. (administration)/ AMS

A (operations)




Dorrigo 3D Marine Seismic Survey (T/49P)

3Da

Page | 38

Legislation

Coverage & Applicability to Activity

International Convention Enacted

Administering
Authority

Protection of the Sea (Powers
of Intervention Act) 1981

This Act gives AMSA appropriate powers to intervene in
shipping operations to protect the Australian coastline.
Relevance: AMSA authority acknowledged in these seismic
activities.

Convention relating to the Intervention on the High Seas in Cases of Oil
Pollution Casualties (Provides for state parties to intervene on ships on
the high seas when their coastlines are threatened by an oil spill from
that ship).

AMSA

Protection of the Sea (Oil
Pollution Compensation
Fund) Act 1993

This act implements the requirements of the International
Convention for the Establishment of an International Fund for
Compensation of Oil Pollution Damage.

International Convention for the Establishment of an International Fund
for Compensation of Oil Pollution Damage 1992

AMSA

Protection of the Sea (Civil
Liability of Bunker Oil
Pollution Damage) Act 2008

This act implements the requirements for the International
Convention on Civil Liability for Bunker Oil Pollution Damage
which sets up a compensation scheme for those who suffer

damage caused by spills of oil that is carried as fuel in ships'
bunkers.

There is an obligation on ships over 1,000 gross tonnage to
carry insurance certificates when leaving/entering Australian
ports or leaving/entering an offshore facility within Australian
coastal waters.

Relevance: Survey vessel to hold the necessary insurance
certificates.

International Convention on Civil Liability for Bunker Oil Pollution
Damage 2000

AMSA

Protection of the Sea
(Shipping Levy) Act 1981

Provides that where, at any time during a quarter when a ship
with tonnage length of no less than 24 m was in an Australia
port, there was on board the ship a quantity of oil in bulk
weighing more than 10t, a levy is imposed in respect of the ship
for the quarter.

Relevance to this survey: The survey and support vessels will
adhere to the shipping levy.

Not applicable

AMSA

National Greenhouse and
Energy Reporting Act 2007

Introduces a single national reporting framework for the
reporting and dissemination of information about greenhouse
gas emissions, greenhouse gas projects and energy use and
production of corporations.

Relevance: Requirement to report greenhouse gas emissions
above certain thresholds.

Not applicable

Clean Energy
Regulator
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3pa

Table 3-2: Key Victorian and Tasmanian Legislation

Legislation

Coverage

VICTORIA

Environment Protection Act 1970

This Act is the key Victorian Legislation regulating emissions to the environment within Victoria (relevant for waste disposal and transfer, national
pollutant inventory reporting). Administered by the Victorian Environment Protection Authority.

Pollution of Waters by Oil and Noxious
Substances Act 1986

This Act is the Victorian state legislation giving effect to the requirements of MARPOL 73/78 within state waters. Administered by the Victorian
Environment Protection Authority.

Marine Act 1988

This Act provides for the registration of shipping vessels and navigational requirements and oil spill response arrangements within Victorian Territorial
waters. Administered by the Victorian Department of Economic Development, Jobs Training and Resources.

TASMANIA

Pollution of Waters by Oil and
Noxious Substances 1987.

This act is designed to protect state waters from pollution by oil and other substances and to give effect to certain parts of the MARPOL
convention. This act is administered by EPA Tasmania.

Environmental ~Management and
Pollution Control Act 1984

This act provides for the management of environment and the control of pollution. This act is administered by EPA Tasmania.

Emergency Management Act 2006

This act provides for the protection of life, property and the environment in a declared State emergency by outlineing preparedness,
response and recovery procedures. This act is administered by Office of Security and Emergency Management.

Tasmanian Ports Corporation Act
2005

This act sets out the administerative arrangements for the Tasmanian Ports Corporation Pty Ltd a government owned ports corporation.

Aboriginal Heritage Act 1975

This act protects aboriginal cultural heritage which is defined as any place, site or object made or created by, or bearing the sign of
activities of original inhabitants of Australia or their descendants on or before 1876. All Aboriginal relics are protected under the Act
and it is illegal to destroy, damage, deface, conceal or otherwise interfere with a relic, unless in accordance with the terms of a permit
granted by the Minister. DPIPWE through Aboriginal Heritage Tasmania is responsible for administering the act.
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4.0 STAKEHOLDER CONSULTATION

3D Oil has built upon the previous stakeholder consultation experience obtained in the 2014
Flanagan 3D MSSin T/49P and opened up communication with interested parties who may be
affected by Dorrigo MSS activities to provide feedback on issues and concerns they may have.
This provides an opportunity for open and honest communication that promotes integration of
stakeholder values into its decision-making process. This provides the means for 3D Oil to
identify interested individuals and groups as well as their needs, ideas, values, and issues of
concern regarding the environmental and/or social impacts of activities related to the activity.

In keeping with 3D Oil's HSE Policy and Principles for engagement with Communities and
Stakeholders (MCMPR, 2005), 3D Oil is committed to open, on-going and effective
engagement with the communities in which it operates and providing information that is clear,
relevant and easily understandable.

This section of the EP defines:
e Requirements for stakeholder consultation;
Objectives of stakeholder consultation;
Who needs to be considered in decision making;
When decisions must be completed;
The on-going consultation schedule; and
How commitments are documented and tracked to closure.

4.1 Regulatory Requirements

Section 280 of the OPGGS Act states that a person carrying out activities in an offshore
tenement should not interfere with other users of the offshore area to a greater extent than is
necessary for the reasonable exercise of the rights and performance of the duties of the first
person. In order to determine what activities are being carried out and whether petroleum
activities may interfere with existing users, consultation is required.

In relation to the content of an EP, more specific requirements are defined in the OPGGS(E)R
Regulation 11A. This regulation requires that a Titleholder consult with ‘relevant persons’ in
the preparation of an EP. A ‘relevant person’ is defined in Regulation 11A as:
1. Each Department or agency of the Commonwealth to which the activities to be carried
out under the EP, or the revision of the EP, may be relevant;
2. Each Department or agency of a State or the Northern Territory to which the activities
to be carried out under the EP, or the revision of the EP, may be relevant;
3. The Department of the responsible State Minister, or the responsible Northern Territory
Minister;
4. A person or organisation whose functions, interests or activities may be affected by the
activities to be carried out under the EP, or the revision of the EP; and
5. Any other person or organisation that the titleholder considers relevant.

Further guidance regarding the definition of functions, interests or activities is provided in
NOPSEMA'’s Assessment of Environment Plans: Deciding on Consultation Requirements
Guidelines (N-04750-GL1629, Rev 0, April 2016), as follows:

e Functions — a person or organisation’s power, duty, authority or responsibilities;

e Activities — a thing or things that a person or group does or has done; and
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e Interests —a person or organisation’s rights, advantages, duties and liabilities; or a group
or organisation having a common concern.

OPGGS(E)R Regulation 14(9) also defines a requirement for consultation with relevant State
and Commonwealth authorities and relevant interested persons and organisations to be
provided for in this EPs implementation strategy. OPGGS(E)R Regulation 16(b) requires that
the EP contain a summary and full text of this consultation (refer Appendix 8).

4.2 Stakeholder Consultation Objectives
The principal objectives of the consultation strategy are to:
e Confirm existing stakeholders and identify whether there are additional stakeholders to
those identified during 3D Oil’s previous Flanagan MSS within T/49P;
¢ Initiate and maintain open communication/dialogue between stakeholders and 3D Oil
relevant to their interests;
e Comply with regulatory requirements;
e Proactively work with stakeholders on recommended strategies to minimise negative
impacts and maximise positive impacts of the Dorrigo 3D MSS activity; and
e Provide a means for recording consultation, and track any commitments made by 3D
Oil through to closure.

4.3  Stakeholder Identification

3D Oil has established contact with stakeholders which had interests in Exploration Permit
T/49P during the Flanagan 3D MSS in 2014, and others identified as possibly having an interest
in the activity, to establish a working relationship with them. 3D Oil identifies a stakeholder as
a ‘relevant person’ as defined in OPGGS(E)R Regulation 11A.

Establishing the stakeholder listing for the Dorrigo 3D MSS involved the following:

e Review of consultation undertaken in the previous 2014 Flanagan MSS;

e Review of relevant legislation applicable to Commonwealth petroleum and marine
activities;

e Identification of marine user groups in the area (possible recreational/commercial
fisheries, fishing industry groups, merchant shipping). This included Commonwealth
and state fisheries jurisdictions and fishing effort in the region based upon a study
performed by SETFIA/Fishwell Consulting (2018);

e Identification of marine ‘interest’ groups which have a specific association with the
area (e.g. technical and scientific entities, environmental non-government organisations
(NGOs)); and

e Titleholders of nearby exploration permits and production licences through the National
Offshore Petroleum Titles Administrator (NOPTA) website.

Stakeholders identified for the Dorrigo 3D MSS activity, categorised according to OPGGS(E)R
Regulation 11A are listed in Table 4-1.
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Table 4-1: Stakeholders for the Dorrigo 3D MSS

relevant:

Department or agency of the Commonwealth to which the activities to be carried out under the EP may be

Australian Maritime Safety Authority (AMSA)

Department of Agriculture and Water Resources
(DAWR) (consultation not undertaken directly with
Department but utilised guidance notes for all shipping)

Australian Fisheries Management Authority (AFMA)

Director of National Parks (DNP)

Australian Hydrological Service (AHS)

EP may be relevant:

Each Department or agency of a State or Northern Territory to which activities to be carried out under the

Mineral Resources Tasmania (MRT)

Department of Primary Industries, Parks Water and
the  Environment (DPIPWE) (Conservation
Assessment Section)

Institute of Marine and Antartic Studies (IMAS)

DPIPWE (Wild Fisheries Management)

Victorian Fisheries Authority (VFA)

DPIPWE (Water and Marine Resources Division)

EPA Tasmania

Tasmanian Parks & Wildlife Service

The Department of the responsible State Minister, or the responsible Northern Territory Minister:

Department of State Development (Mineral Resources Tasmania)

out under the EP:

A person or organisation whose functions, interests or activities may be affected by the activities to be carried

Fisheries:

Commonwealth Fisheries Association (CFA)

Sustainable Shark Fishing (SSF)

Seafood Industry Victoria (SIV)

Southern Shark Industry Alliance (SSIA)

Tasmanian Seafood Industry Council (TSIC)

Small Pelagic Fishery Industry Association (SPFIA)

Warrnambool Professional Fisherman’s Association

Victorian Rock Lobster Association

Port Campbell Fishermans Association

Tasmanian Rock Lobster Fishing Association

(TRLFA)

Apollo Bay Fishing Cooperative

Tasmanian Scallop Fishermen’s Association

Tasmanian Abalone Council

TARFish

Victorian Recreational Fish (VR Fish)

_ (Vic Rock Lobster Fisherman)

_ (Vic. Giant Crab Fisherman)

- (Vic Rock Lobster Fisherman)
- (Tas. Giant Crab Fisherman)

- (GHaT & Vic Rock Lobsetr Fisherman)

- (CTS Fisherman)

I B N B B cs

Fishermen)

_ (Vic Rock Lobster Fishermen)

_ (Vic. Lobster/Giant Crab fisherman)

_ (Tas Rock Lobster Fisherman)

_ (Vic Rock Lobster Fisherman)

_ (Vic Rock Lobster Fisherman)

- (Vic Rock Lobster Fisherman)

_ (CTS Fisherman)

- (CTS Fisherman)

All SESSF Licencees & Victorian Lobster and Giant
Crab Licencees

- (CTS Fisherman)

- (CTS Fisherman)

_ (CTS Fisherman)

- (Tasmanian Rock Lobster Fisherman)

(Tasmanian Rock Lobster
Fisherman

_ (Tasmanian Rock Lobster Fisherman)

_ (Tasmanian Fisherman)
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_ (Tasmanian Rock Lobster Fisherman) _ (Tasmanian Fisherman)

- (Tasmanian Fisherman) - (Tasmanian Rock Lobster Fisherman)
- (Tasmanian Rock Lobster Fisherman) _ (Scallop & Squid Fisherman)
_ (GHaT Fisherman — Scalefish) - (GHaT Fisherman — scalefish)

(Tasmanian Scallop & Rock Lobster
Fisher

Oil Spill Preparedness and Response Agencies:

GHD (Scientific Resources) RPS-APASA

EPA Tasmania AMSA

Tasmanian Parks & Wildlife Service

Adjacent Titleholders:

Beach Energy (Lattice Energy) Spectrum Geo

APPEA

Local Government Associations:

King Island Shire Council Otway-Colac Shire Council

Corangamite Shire Council

Any other person or organisation that the Titleholder considers relevant:

Community Interests:

Australian Oceanographic Services Ocean Racing Club of Victoria
King Island Press (Local Paper) ABC News (Tasmania)
Conservation Interests:

Blue Whale Study

It should be noted that consultation with 3D Oil contractors who will assist with the execution
of the petroleum activity is not addressed in this section of the EP. This also includes
organisations that 3D Oil has or will have a contract (e.g. seismic contractors). Discussions
held with these organisations that are not directly linked to the impact assessment in this EP
are not included in the summary of consultation in Table 4-3. Consultation with these
contractors and organisations 1s undertaken in accordance with OPGGS(E)R Regulation 14(5),
which requires measures to ensure that each employee or contractor working on, or in
connection with the activity, 1s aware of his or her responsibilities in relation to this EP and has
the appropriate competencies and training. This is detailed in Section 8.4.

3D Oil recognises that the relevance of stakeholders identified in this EP may change in the
event of an incident or emergency. Every effort has been made to identify stakeholders that
may be impacted by a incident or emergency, the largest of which is considered a Level 2 fuel
spill (refer Section 7.12). Therefore, any stakeholders known or likely to have operations
within or be affected by a spill within the environment that may be affected (EMBA) by the
largest credible hydrocarbon spill is included in 3D Oil’s list of stakeholders. 3D Oil
acknowledges that other stakeholders not identified in this EP may be affected, and that these
may only become known to 3D Oil in such an emergency event.
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4.4  Engagement Approach and Method
4.4.1 Engagement Approach
Consultation has been broadly undertaken in line with the International Association for Public
Participation (IAP2) spectrum, which is considered best practice for stakeholder engagement.
In order of increasing level of public impact, the elements of the spectrum and their goals are:
1. Inform — to provide the public with balanced and objective information to assist
them in understanding the problems, alternatives and/or solutions.
2. Consult — to obtain public feedback on analysis, alternatives and/or decisions.
3. Involve — to work directly with stakeholders throughout the process to ensure that
public concerns and aspirations are consistently understood and considered.
4. Collaborate — to partner with the public in each aspect of the decisions, including
the development of alternatives and the identification of the preferred solution.
5. Empower — to place final decision-making in the hands of the stakeholders.

Elements 1, 2 and 3 are those of primary relevance to the Dorrigo 3D MSS and have been
adopted. Element 4 has been adopted where stakeholder conflicts or issues have required
resolution. However, many fishing-related stakeholders (primarily lobster and crab fishermen)
do not support seismic activities, even with available scientific evidence supplied which
demonstrates little impact to stocks and believe that MSS activity is causing a decline in, or
killing, fishing stock. Collaboration has not been successful with many members of this group.

3D Oil encountered significant restrictions with respect to this consultation
approach/methodology, particularly with the State Fishing Industry Councils (Seafood Industry
Victoria and Tasmanian Seafood Industry Council). The way 3D Oil has informed, consulted
and involved stakeholders with the Dorrigo 3D MSS is outlined through this section.

4.4.2 Engagement Methodology

Prior to the commencement of consultation, 3D oil engaged SETFIA/Fishwell Consulting to
undertake a review of the Commonwealth, Victorian and Tasmanian fishing activity within the
Dorrigo MSS area. This study obtained fishing catch tonnages and seasonality of fishing during
the past 10 years within the Dorrigo MSS area from the following fishing authorities - the
Australian Fisheries Management Authority (AFMA), Victorian Fishing Authority (VFA) and
the Institute of Marine and Antarctic Studies (IMAS). This information was used to inform the
Dorrigo MSS consultation. In brief, the study identified that the Dorrigo MSS is spatially
coincident with nine fisheries — two Victorian (Western Rock Lobster Fishery, Giant Crab
Fishery), two Tasmanian (Rock Lobster Fishery, Giant Crab Fishery) and five Commonwealth
fisheries (Commonweath trawl sector (CTS) (Otterboard and Danish seine); Gillnet Hook and
Trap (GHaT) (shark gillnet, shark hook and scalefish hook)). The report identified that the
Tasmanian Giant Crab Fishery was the fishery potentially most affected by the spatial overlap.
The report identifies that the ‘remaining eight fisheries are important and individual operators

may be affected on a localised basis but the effect across these fisheries in their entirety is low’
(SETFIA/Fishwell Consulting, 2018 (p8)).

Given the previous interaction with stakeholders during the Flanagan 3D MSS in 2014, existing
stakeholders were provided with preliminary information on the Dorrigo 3D MSS activity and
arrangements for providing feedback to 3D Oil by email in March 2018 (refer Appendix 8).
This information canvased a MSS window of October 2018 to April 2019 to establish any
broad issues with the selected period to refine down a suitable period to position the survey.
3D Oil also initiated phone calls to stakeholders where contact details were known, providing
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an opportunity to ask additional questions based on the information provided seeking feedback
on whether face-to-face meetings would be of benefit. A number of fishing stakeholders
declined meetings, however a number of stakeholders agreed to meetings which were held in
late June/early July 2018 in ports along the Otway coastline and Lakes Entrance. These were
mainly held with Commonwealth Licencees and Victorian Lobster/Crab fishermen.

Meetings were also initiated with SIV (face-to-face) and TSIC/Tasmanian Rock Lobster
Fishing Association (TRLFA) (phone) during the period April to May 2018. SIV & TSIC
advised of a new SIV/TSIC Consultation Process which 3D Oil would need to adopt when
approaching Victorian/Tasmanian Fishermen. Contained within that consultation material
were principles premised on the following (SIV/TSIC, 2018):

e Compensation to fishermen for MSS activities which precluded fishermen from fully
exercising their rights and interests in MSS areas as a result of survey activities (i.e.
displacement from area);

e Recent scientific reports clearly identifying the potential for longer term impacts on
commercially targeted and broader ecosystem services; and

e ‘Should there be potential negative impacts on professional seafood operations, there
should be payment of compensation by the titleholders to the impacted party(s)’.

The consultation methodology also required all consultation and negotiation to be coordinated
through SIV/TSIC with their established networks as ‘titleholders who deal with individual
fishers and smaller association bodies may tick the consultation box, but in reality only deliver
out of context ‘direct contact’ and create ‘consultation fatigue” (SIV/TSIC, 2018, p3).

3D Oil assessed the SIV/TSIC consultation process against OPGGSER consultation
requirements and suggested a modified consultation strategy to SIV/TSIC which aligned the
OPGGSER and SIV/TSIC requirements. 3D Oil proceeded to implement the ‘modified
strategy’ with SIV/TSIC in September 2018. Delays in the methodology from SIV/TSIC then
started to encroach on MSS approval timelines and alternate strategies to provide information
to Victorian and Tasmanian fishing licencees was adopted. This included:
e Utilisation of the VFA licencee database8, with VFA mailing Dorrigo MSS
information to all Victorian Lobster and Giant Crab Licencees (undertaken in October
2018). No feedback was received from this additional mailout;
e  Utilisation of the AFMA database®, with mailout to all Licencees within the GHaT
and CTS sectors. No feedback was received from this additional mailout;
e  Utilisation of published information in the King Island Press (16 January 2019) and
Tasmanian Advocate ( 3 & 10" Jaunray 2019) to communicate MSS activity to
potentially affected Victorian/Tasmanian fishermen.

3D Oil also sent a revised stakeholder notification advice in September 2018 to all stakeholders
advising them of the delay to the Dorrigo MSS from the 2018 season to between September 1
and October 31, 2019 to accommodate stakeholder concerns and avoid high productivity
periods within the Otway region. 3D Oil has acknowledged all feedback received to date from
stakeholders. Where issues and concerns have been raised, 3D Oil has provided feedback
providing information on the issue/concern to ensure both parties are aware of the available

8 DPIPWE were also approached to undertake a simliar activity for Tasmanian Fisheries, however advised that they were not able to undertake
this task.

9 AFMA provides the licencee database and information was sent by 3D Oil to these respective licencees.
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science on the issue for further discussion. 3D Oil will continue to consult with these
stakeholders on any issues/concerns raised as part of ongoing consultation (refer Section 4.7).

In undertaking this consultation, 3D Oil has adhered to the consultation guidelines (refer Table
4-2) released by various Commonwealth government agencies and industry associations in
response to the consultation requirements of the OPGGS(E)R.

Table 4-2: Consultation Guidance for the Dorrigo 3D MSS

Agency | Guidance | Requirements | 3D Oil Response
COMMONWEALTH
NOPSEMA Consultation requirements This guideline describes 3D Oil has used the descriptions
under the OPGGSER 2009 | NOPSEMA’s consideration ~of | of relevant persons to categorise
(N-04750-IP1411, Rev 2, consultation requirements when assessing | stakeholders for this project and
Dec, 2014) available at | EPs and identifies NOPSEMA'’s position | also  provided  information
https://www.nopsema.gov.a | on key regulatory requirements. It also | specified in this guideline within
w/assets/Information- describes relevant persons and defined | this section.
papers/A347285.pdf functions, interests and activities outlined
in the OPGGS(E)R.
AMSA Offshore Petroleum To assist offshore petroleum industry | AMSA has clarified that a MOU
Industry Advisory Note titleholders  address their oil spill | is not required for a vessel-based
(18™ November 2018) preparedness and response requirements, | activity.
available at we invite titleholders to enter into a
https://www.amsa.gov.aw/sa | Memorandum of Understanding (MOU)
fety-navigation/navigating- [ with us. This MOU sets out an
coastal-waters/offshore- understanding of respective roles and
mqﬁhm- responsibilities when responding to ship-
petr.olemn-mdustrv- sourced and non-ship-sourced marine
advisory pollution incidents. The MOU is the sole
method through which we consult with
titleholders about their environmental
plans.
STATE
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€%20Note.pdf

Agency Guidance Requirements 3D Oil Response
Victorian Undertaking seismic Guidelines provide the expectations of the | In  accordance  with  the
Fishing surveys in Victorian ) VFA when undertaking consultation | consultation guidelines 3D Oil
Authority Mana'ged Wate.m - 1.°ohcy including ecological, economic and social | has obtained catch and effort data,
for Victorian Fisheries impacts considering th e suitability of the | consulted with state fishing
(2017) available at location (cumulative impacts on fish, | authorities and provided letters to
https://vfa.vic.gov.au/about/ | fishing activity, fish habitat; patterns of | Victorian fishermen. Suggested
publications-and- fishing activity); suitability of timing of | mitigation measures to manage
w& surveys (moulting, reproduction, peak | specific risks to key species have
Seismic-surveys-in- fishing periods, commercial fishing | been assessed within Section 7.2
victorian-managed-waters closures); historic catch prior to MSS; | as to their practicability and
suitable mitigation measures to protect | effectiveness in application for
against detrimental impacts; and up-to | the Dorrigo MSS area.
date scientific advice on impact of seismic
surveys to relevant species.
Consultation  methodology  includes
provision for natural justice, targeted
consultation on relevant persons (fishing
industry bodies namay assist in
determining relevant persons); timely
consultation; reasonable efforts in
determining who may be affected; hearing
of all relevant views; sufficient
information provided on how MSS may
impact on stakeholder functions, interests
and activities; activity not to interfere with
fishing to a greater extent than is
necessary; consultation to be transparent
and accurately documented with claims
addressed.
EPA Tasmania | EPA Tasmania — Offshore | Guidelines provide details for incident | 3D Oil has provided available oil
Petroleum Industry | management for petroleum activities | spill information to EPA
Guidance Note (2018) | undertaken in Commonwealth waters | Tasmania for comment.
available at | which may impact on Tasmanian waters. | Consultation  guidelines  are
https://epa.tas.cov.au/Docu | Relevant information provision | largely associated with large-spill
ments/Offshore%20Petroleu | requirements to consult on oil spill | scenarions from hydrocarbon
m%20Industry%20Guidanc | arrangements are provided. infrastructure ~ (i.e.  drilling

activities, production platforms).

Page | 47




Dorrigo 3D Marine Seismic Survey (T/49P)

Agency Guidance Requirements 3D Oil Response
SIV/TSIC Mining , Gas and Petroleum | Consultation process sets out to address | 3D Oil has:
Cons'ultation . Policy, a.nd. where possible ‘ mitigate | _ Assessed this methodology
Version 1, April 2018 environmental and access issues. The d ided a modified
Policy provides a consultation plan and _prowvi ali h
blueprint to achieve meaningful and ‘(I)e;(;(()?SEI:o en Wi
. ! .- requirements.
approp:"lz%te consul.tatlon, which includes: This modified stragey was
Pre-activity Planning: presented to  SIV/TSIC
e Scoping: Provision to SIV/TSIC of without any issues identified.
all technical work to identify likely .
isues and risks and sectors impacted, * Secks to engage “flth
e  Planning: Qualify potential impacts .SIV/TSIC o (.ilsc'u.f)smg
(short-term displacement or longterm asncs wath . mdlyldual
damage impacts to flora/fauna in members associated with the
marine environment and disturbance Dorrigo MSS.
to ecosystem function). Development | ¢  Most of the ‘catch’
of a communication & engagement identification has already
plan (run through TSIC/SIV); occurred via the SETFIA/
e  Engagement: Execute Fishwell Consulting Fishery
communications and engagement analysis and will not need to
plan, obtain fishing history statistics. be duplicated.
e Negotiate: SIV/TSIC to develop
framework to mitigate risk and
facilitate negotiations to
ensuremembers are fairly treated,;
e EP Review: In cases where
issues/risks are identified but
negotiation/compensation are not
required; review EP for changes
which will reduce impacts from the
activity (e.g. equipment used, paths
taken, timeframes adjusted)
During Activity:
SIV/TSIC  monitor  activity  and
communicate with fishers on progress.
After Activity:
Review reports on compliance. (i.e.
comparison of what was modelled
compared with what was measured) with
associated adjustment in compensation.
INDUSTRY
Ministerial Principles for engagement Guidance provides for consultation | 3D Oil has endeavoured to adopt
Council on | with Communities and includes open, accurate and timely | this approach in all consultation
Minerals and | Stakeholders (MCMPR, communication; transparency in | activities undertaken for the
Petroleum 2005) information and reporting; collaboration | Dorrigo MSS activity.
Resources to seek mutually beneficial outcomes;
(MCMPR) inclusiveness of stakeholders early in the
process and conducting engagement in a
manner which fosters respect and trust.

4.4.3 Distribution of Survey Information via Fishing Associations

3D Oi1l has developed and maintained its own register of commercial fishers in the Otway Basin
building on stakeholder engagement initiatives related to the Flanagan 3D MSS in 2014.
However, to ensure broader communications relevant to new commercial fishers, 3D Oil has
sought the support of these existing stakeholders and utilised information form the Dorrigo
MSS Fishery Assessment Study (SETFIA/Fishwell Consulting, 2018) to identify new
stakeholders. This contact information is important as affected fishermen will be advised by a
daily SMS during the survey period of the survey activities for the day.
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3D Oil expects additional stakeholders not currently identified in this EP may be affected, and
that these stakeholders may only become known to 3D Oil through ongoing engagement and
consultation carried forward. Project information will be made available on the 3D Oil website
(http://www_.3Doil.com.au/) for all interested members of the public to access particularly
during survey activities (48-hour look-ahead).

4.5 Stakeholder Engagement Register

All stakeholder engagement activities, including actions arising and commitments made are
recorded and tracked via the stakeholder engagement register that is controlled and maintained
by the 3D Oil Project Manager (or delegate). The register is a ‘live’ consultation log that is
updated during the planning and activity phases of the survey as consultation activities are
undertaken.

4.6 Summary of Stakeholder Consultation

Stakeholder consultation has involved extensive consultation with a broad range of
stakeholders, as listed in Table 4-1. Table 4-3 outlines the key themes in the feedback

(objections and claims) and ‘measures adopted because of the consultations.” Stakeholder
engagement has involved a combination of email exchanges, face-to-face meetings and phone

conversations.

Table 4-3: Key themes and measures adopted because of the consultations

DPIPWE (Stakeholder #31)

(Stakeholder# 38)
(Stakeholder#39)
(Stakeholder
42

! S!!eholder Log)

(Stakeholder

58
I (stakeholder #61)

Theme Stakeholders Involved | Measures adopted because of the

(Feedback/ consultations

Objections/Claims)

Damage to the wider marine | SIV (Stakeholder #2) 3D Oil has assessed the impacts to the marine

environment & resources | TSIC (Stakeholder#3) environment and, via current science, impacts

(fish, plankton, invertebrates) | TRLFA (Stakeholder #9) to environmental resources are localised,

from acoustic sound SETFIA (Stakeholder #12) | temporary and recoverable. High productivity
SSF (Stakeholder #13) periods have been avoided to reduce possible

impacts to as low as reasonabley practicable.
For all stakeholders who expressed a concern
associated with marine resources relevant
assessment, literature has been provided to act
as a basis for further discussion on this issue.
No feedback has been provided from
stakeholders on this information. Of particular
importance there has been no concern raised
about this theme from the fishing regulators
(VFA and DPIPWE).

3D Oil notes that there are some stakeholders
opposed to the survey and do not want to
engage on discussions around scientific
studies however do not want the MSS to
proceed at all. 3D Oil has respected their
explicit instructions not to be contacted.

Communications during
survey and notification of
completion of survey should
be immediate and not within
10 days

SETFIA (Stakeholder #12)
SSF (Stakeholder #13)
(Stakeholder#41)
(Stakeholder

42

3D Oil has modified the ‘completion
notification to fishermen’ so that this occurs
immediately rather than within 10 days as a
result of this feedback (refer Section 7.8 and
Section 8.11).
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Theme
(Feedback/
Objections/Claims)

Stakeholders Involved

Measures adopted because of the
consultations

Fishermen will be advised by SMS (a service
to be carried out by SETFIA during the
survey) so they know the status of the survey.
It has been important during consultation to
obtain mobile phone contact numbers so this
measure can be effective. The control worked
well during the Flanagan MSS in 2014.

3D Oil will also contact TAMAR Radio 4533
to provide daily updates during survey activity
as a backup to the SMS provision (refer
Section 7.8).

Cumulative  impacts  of
multiple surveys

SETFIA (Stakeholder #12)
SSF (Stakeholder #13)

3D Oil identified that it is liaising with other
titleholders who may undertake seismic at the
same time as the Dorrigo MSS. A
simultaneous operations protocol will be
established to ensure that a buffer of at least 40
km is maintained between surveys. There will
be no overlap of MSSs within the T/49P
permit area (i.e. no third-party ingress). 3D Oil
will monitor the NOPSEMA website for any
potential surveys which arise after submission
of the EP (refer Section 7.2).

No response has been provided from this
information provided.

Spectrum Geo (Stakeholder
#35)

Liaisons with and future development of a
simultaneous operations program is survey
activities are occurring at the same time (refer
Section 7.2).

Reduction in MSS area over
trawl grounds

SETFIA (Stakeholder #12)

3D Oil and SETFIA reviewed the geological
targets covered by the survey. Given the
presence of a potential large reserve in the
southern section of the survey area, if the
current survey does not cover the area, a future
survey would be probable. SETFIA agreed
that one survey was preferable to two surveys
in the area.

Ship refuge during heavy
weather needs to consider
fishing equipment

SSF (Stakeholder #13)

3D Oil and SSF agreed that within the survey
vessel tender the available options during
heavy weather are to stand out to sea or to pull
in training equipment to prevent damage to
fishing equipment in shallower wares (refer
Section 7.8)

Adoption of relevant EPBC
Policy 2.1 Controls to protect
cetaceans

DPIPWE
Conservation)
(Stakeholder#17)

(Resource

3D Oil has adopted all relevant controls from
EPBC Policy Statement 2.1 (refer Section
7.2).

Notification, liaison and
support in the event of an oil
spill

EPA Tasmania (Stakeholder
#18)
DNP (Stakeholder #30)

3D Oil has adopted the suggested notification,
liaison and support requests from EPA
Tasmania (refer Section 7.14 & Appendix 2
& 3)

Significant vessel movement
in the northern section of the
Dorrigo MSS Area

AMSA (Stakeholder #23)

3D Oil has adopted all the control measures
suggested by AMSA to prevent vessel
impedance and the potential for oil spills (refer
Section 7.8)
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Theme Stakeholders Involved | Measures adopted because of the
(Feedback/ consultations

Objections/Claims)

Timeframe of MSS | Blue Whale Study | 3D Oil originally positioned the Dorrigo MSS
overlapping periods where | (Stakeholder #25) over a broader period to understand
the blue whale may be present stakeholder issues with the proposed period.
and foraging After feedback, 3D Oil refined the survey

period to between Septl-Oct 31 to eliminate
overlap with high productivity periods and
blue whale presence. This was agreed with
BWS as the optimum timeframe (refer Section
7.2).

A report on relevant persons consultation undertaken to date, together with 3D Oil’s responses
and assessment of feedback merits is included in Appendix 8. Table 4-3 focuses on
stakeholders who have been identified as ‘relevant persons’ whose functions, interests or
activities may be affected by the activity. It also includes key stakeholders with whom
engagement has taken place to enable 3D Oil to determine whether they are ‘relevant persons’
for the survey. A complete copy of original communications to/from all stakeholders, including
attachments, and evidence to support this EP is provided in Appendix 8.

Efforts taken to identify all relevant persons
The following efforts, in chronological order, were made to identify relevant persons who may
be affected by the Dorrigo activity:
¢ Review of consultation undertaken in the previous 2014 Flanagan MSS;
e Review of relevant legislation applicable to Commonwealth petroleum and marine
activities;
Engagement of a local expert to identify fishers (SETFIA/Fishwell Consulting);
Check of NOPTA's titles database to identify adjacent titleholders.

This initial list consisted of 5 Commonwealth departments, 8 other Government departments,
1 relevant Minister, 30 fishers and 16 fishing associations, 3 titleholders, 3 local councils, 4
community groups, and 1 conservation group. These persons were carried forward into the
consultation process. Following these initial efforts, the following steps were taken to help
ensure 3D Oil continued to search for potentially affected persons:

Initial project fact sheet (16 March 2018);
ASX announcement with link on 3D Oil’s website (30 April 2018);

e Face to face liaison meetings with persons who responded to the initial notification
(April — May 2018);

e Details of the Dorrigo survey appeared in the TSIC and Tasmanian Rock Lobster
Fishing Association (TRLFA) newsletter (May 2018);
Port visits along to Portland and Lakes Entrance (June/July 2018);
Project update fact sheet (27 September 2018);
Agreement to use SIV and TSIC’s consultation method to reach their membership
(September 2018).

e Details of the Dorrigo survey appeared in the SIV fishing industry association
newsletter (October 2018)
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In May 2018, SIV and TSIC provided a consultation methodology and stated that all Victorian
and Tasmanian fishers should be consulted with through their peak fishing association. VFA
supported this position so 3D Oil agreed to explore this option with SIV and TSIC. In early
September 2018, 3D Oil confirmed with SIV and TSIC that they would pay the fees associated
with carrying out consultation with their members on behalf of 3D Oil. 3D Oil requested a
proposal from SIV and TSIC for delivering consultation services. A proposal including a list
of deliverables and associated deadlines was received from TSIC by the end of September
(Record 2C1) and subsequently accepted by 3D Oil.

In October 2018, 3D Oil was concerned that TSIC was not able to carry out the agreed
consultation process. This was primarily because TSIC had not delivered a consultation report
by the agreed timeframe. Record 2E shows that 3D Oil waited two months (December 2018)
for the delivery of a consultation report from TSIC. As at 11 April 2019, 3D Oil has yet to
receive a consultation report from SIV or TSIC relating to any consultation they carried out on
behalf of 3D Oil. In December 2018 TSIC requested that 3D Oil respond to a series of queries
regarding the Dorrigo activity, which 3D Oil did (Record 2G).

SIV responded to 3D Oil’s request for a proposal for consultation services at the end of
September 2018, however, did not respond to 3D Oil’s request for a meeting meant to agree
on scope and timeframes (Record 2CB). SIV re-engaged in December 2018, however, by this
time 3D Oil had adopted an alternative approach for reaching out to Victorian licence holders
and thus were not able to adopt SIV’s consultation service at this time. In December SIV
requested additional documentation and answers to a series of queries regarding the proposed
activity to which 3D Oil responded (Record 3D).

When the SIV and TSIC consultation reports were delayed, 3D Oil commenced an alternative
strategy in parallel with the ongoing engagement with SIV and TSIC. This was undertaken
because of 3D Oil believed they could not rely on SIV and TSIC to carry out the consultations
and produce a report for submission to NOPSEMA. To ensure that all relevant persons were
given the opportunity to be consulted with the additional steps of this alternative strategy were:

e Utilisation of the VFA licensee database'®, with VFA mailing Dorrigo MSS
information sheet to all Victorian Lobster (Western Zone) and Giant Crab Licensees
(undertaken in October 2018).

e Utilisation of the AFMA database!!, with mailout to all Licensees within the South East
Shark and Scalefish Fisherey (SESSF) including the GHaT and CTS sectors (January
2019).

e Acquisition of Tasmanian Rock Lobster and Giant Crab fishing licence holders contact
details and two phone call rounds to attempt contact (January 2019)

e Publication of survey details in local newspapers (Tasmanian Advocate 3 & 9 January
2019; King Island Press (16 January 2019).

10 DPIPWE were also approached to undertake a similar activity for Tasmanian Fisheries, however advised that they were not able to
undertake this task.

11 AFMA provides the licensee database and information was sent by 3D Oil to these respective licensees.
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The alternative strategy implemented by 3D Oil resulted in contact with a further 59 Victorian
rock lobster and giant crab licence holders and 11 Tasmanian Rock Lobster and Giant Crab
license holders. In addition, 218 South East Shark and Scale-fish Fishery fishers were identified
and contacted by letter. Some feedback was received from Tasmanina license holders, all of
which were responded to prior to the submission of the EP on 30 January 2019.

In addition to the extensive list above 3D Oil routinely asked for contact details of other people
who may consider themselves to be relevant at meetings and during phone calls. At all times,
a register of relevant persons was kept. This register will be maintained through the EP
assessment process and throughout the activity. The register as at first submission is listed in
Table 4-1.

Table 4-3A provides a summary of all the efforts made to properly consult with all relevant
perons, and particularly fishers in the region. It is 3D Oil’s consideration that reasonable efforts
have been made to identify all persons who may be affected by the survey and that the
consultation process required by the OPGGSER has been carried out.

It should be noted that during April 2018 3D Oil was able to contact and speak with a number
of Victorian Rock Lobster and Giant Crab licence holders via teleconference. 3D Oil was able
to meet with members of these groups and Tasmanian Giant Crab fishery during a port visit to
Portland in July 2018.

Demonstration that sufficient information has been provided

The initial notification to identified persons sought to commence engagement and determine if
the person considered themselves relevant persons for the purpose of consultation under the
OPGGS Environment Regulations. It shared the basic details of the survey, a location map and
coordinates, a summary of the legislative requirements, and how to get in touch with 3D Oil.
19 responses were received from people that were identified at this time (March 2018), 2 of
which confirmed no feedback.

There were some persons who 3D Oil met that requested further information. This information
was provided in verbal exchanges during consultation meetings and teleconferences. This often
led to either; no feedback being offered, an objection or claim being withdrawn, or a
commitment being made to manage the activity in a particular way. These conversations have
been recorded in meeting minutes provided in Appendix 8.

There were 8 persons who actively engaged in the consultation process and requested further
written information be provided (either maps or impact assessment information) to be able to
make an informed assessment of the possible consequences of the Dorrigo survey on their
functions, interests, and activities. When that information was requested, 3D Oil took the time
necessary to prepare content for the EP rather than generate duplicate information. A summary
of the information provided to these 8 persons is provided in Table 4-3B.

This decision was made because 3D Oil wanted persons consulted with to be aware of the
information that NOPSEMA would be using to make is assessment. In doing so, the sufficiency
of the information provided to relevant persons is guaranteed because no further information
exists on which 3D Oil, or indeed NOPSEMA, will be making a decision.
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SIV requested the sound modelling report and all impact and risk assessments applied to
fisheries. The sound modelling report was provided in hard copy to SIV and impact and risk
assesments as they apply to fisheries were supplied to both SIV and TSIC on two occasions,
once in September and again in December.

There were requests for full copies of the EP from SIV and TSIC. 3D Oil considered whether
this addition content was required for SIV and TSIC to make an informed assessment of the
activity on their functions, interests, or activities. It was determined that the remaining
information in the EP was not related to the functions, interests, or activities of these persons
and was not related to their objections or claims about the activity. As part of this consideration
3D Oil also factored in the likely ongoing delays to consultation that may occur. On balance,
it was decided that providing full copies of the EP was not required as the information exceeded
the sufficient information required to be provided to SIV and TSIC. This response was provided
to SIV and TSIC verbally.

In conclusion, 3D Oil is reasonably satisfied that relevant persons who engaged in the

consultation process have received sufficient information and the records in Appendix 8 are
provided as evidence to support this position.
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Table 4-3A — Summary of consultation activities in relation to the persons consulted with during preparation of the EP
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All persons identified v v
Commonwealth agencies v v
State agencies and local councils v v
VIC/Tasmanian fishing associations v v v v
Victorian fishers v v v v v v v v
Tasmanian fishers v v v v v v v v
Commonwealth fishers 4 v v v v
Titleholders v v
Conservation groups v v

Table 4-3B — Summary of information provided to persons who requested further information and the period they had to consider that

information
Relevant Summary of information received Relevant Date sent Time  between | Time between
Person Record date sent and | date sent and
(Appendix §) first submission | resubmission
TSIC General information: fact sheet 2 16 March 2018 320 days 391 days
Meeting (teleconference) to discuss the activity 2AA 4 April 2018 301 days 372 days
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Relevant Summary of information received Relevant Date sent Time between | Time between
Person Record date sent and | date sent and
(Appendix 8) first submission resubmission
Draft EP content including: Environment Description, Impacts and | 2B 4 Sept 2018 148 days 219 days
Risk Assessment Methodology. Southern Rock Lobster & Giant Crab
Fisheries, Impact Assessment to Plankton and Invertebrates and
accompanying reference list.
Information for communication to TSIC members under the SIV/TSIC | 2D 25 Sept 2018 127 days 194 days
consultation methodology
General information: altered timeframe 27 Sept 2018 125 days 196 days
Draft EP content including: Environment Description, Impacts and | 2F and 2G 18 December 2018 | 43 days 175 days
Risk Assessment Methodology, Southern Rock Lobster & Giant Crab
Fisheries, Impact Assessment to Plankton and Invertebrates and
accompanying reference list.
SIV General information: fact sheet 3 16 March 2018 320 days 391 days
Meeting to discuss the activity 3B 6 April 2018 299 days 370 days
Sound modelling (hard copy) 2B 13 July 2018 201 days 201 days
Draft EP content including: Environment Description, Impacts and | 3D 4 Sept 2018 148 days 148 days
Risk Assessment Methodology. Southern Rock Lobster & Giant Crab
Fisheries, Impact Assessment to Plankton and Invertebrates and
accompanying reference list.
General information: altered timeframe 27 Sept 2018 125 days 196 days
Draft EP content including: Environment Description, Impacts and | 3E 4 December 2018 57 days 128 days
Risk Assessment Methodology, Southern Rock Lobster & Giant Crab
Fisheries, Impact Assessment to Plankton and Invertebrates and
accompanying reference list.
SETFIA General information: fact sheet 12 16 March 2018 320 days 391 days
Port visit meeting 12B 8 June 2018 236 days 307 days
Reasons for being unable to reduce the survey without spreading the | 12C and 12D | 16 July 2018 198 days 269 days
survey over 2 years.
General information: altered timeframe 27 Sept 2018 125 days 196 days
Sustainable General information: fact sheet 16 March 2018 320 days 391 days
Shark Fishing | Port visit meeting 3 8 June 2018 236 days 307 days
Sound modelling, sound impact assessment. 13A,13B,13C | 19 June 2018 225 days 296 days
General information: altered timeframe 27 Sept 2018 125 days 196 days
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Relevant Summary of information received Relevant Date sent Time  between | Time between
Person Record date sent and | date sent and
(Appendix 8) first submission resubmission
_ Telephone call explaining the details of the survey 38 3 July 2018 211 days 282 days

General information: altered timeframe 27 Sept 2018 125 days 196 days

Email with specific information related to claims, objections and | 38A 17 December 2018 | 44 days 115 days

concerns. Information about impacts to spawning crab, giant crab,

southern rock lobster, shark, trevally, and fish (in general) provided.
Mures Fishing | General information about the survey and listening to objections or | 61 10 January 2019 20 days 91 days

claims about the survey

Response to objections and claims 61A 22 January 2019 8 days 79 days
Tasmanian General information: fact sheet 11 16 March 2018 320 days 391 days
Abalone General information: altered timeframe 27 Sept 2018 125 days 196 days
Council General information: fact sheet 58 10 January 2019 20 days 91 days

Email request seeking information about the activities of commercial | 11B 22 January 2019 8 days 79 days

abalone divers

General information: fact sheet 58 10 January 2019 20 days 91 days

Email with specific information related to claims, objections and | S8A 22 January 2019 8 days 79 days

concerns. Information about impacts to spawning crab, giant crab,

southern rock lobster.
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Demonstration that a reasonable period has been provided

3D Oil commenced the relevant persons consultation process 320 days before the first
submission to NOPSEMA. The process commenced with the provision of a general notification
to persons identified by the process outlined above. Following the deferment of the survey to
a later year, a second general notification was provided. This second notification was 125 days
before the first submission.

Relevant persons who requested more information were then provided with direct extracts of
the draft EP content relevant to their objections and claims. Table 4-3B shows the persons who
received additional information and the period between receiving that information and first
submission of the EP.

During the consultation process 3D Oil came to understand that delaying the timing of the
survey would allow for more time for the consultation to occur. This allowed for an additional
general notification to all persons and a relief of pressure on the detail consultation occurring
with the engaged relevant persons.

Close of consultation in preparation of the EP

3D Oil views consultation as an iterative and ongoing process. Notwithstanding, as per
NOPSEMA guidance, there is an expectation that consultation be ‘closed’ prior to submission
of the EP. What this means in practice is that 3D Oil should respond to affected persons in such
a manner that the can be informed about how the consultation with them will be portrayed to
the regulator. 3D Oil has responded to each of the 19 relevant persons who engaged throughout
the process. 3D Oil waited at least 43 days for further comment before making its first
submission.

Whilst the consultation processes will continue (described below) 3D Oil is reasonably

satisfied that it has carried out the consultations required by Division 2.2A, in accordance with
NOPSEMA guidance, and has adopted appropriate measures because of those consultations.
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4.7  Ongoing Consultation

3D Oil elected not to define a ‘reasonable period’ (as specified in the OPGGS(E)R Regulation 11(3))
in the information letter for stakeholders to provide comments. This is because consultation is
considered as an ongoing process until the completion of the Dorrigo 3D MSS activity. The long-
standing and well-established industry practice is to allow 30 days as the ‘reasonable period’ for
stakeholders to respond to consultation material, after which time the EP can be submitted to the
regulators. In this instance, consultation has been ongoing for the past 9 months within the
Commonwealth/Tasmanian and Victorian fisheries. For all other stakeholders who had not
responded within 30 days, a reminder was sent to advise of the pending submission of the EP.

Stakeholder consultation will be ongoing during the Dorrigo 3D MSS. Key milestones that trigger
further consultation include:
e Dorrigo MSS funding confirmation;
e EP acceptance and the availability of the EP summary on the NOPSEMA website;
¢ Notification one month prior to survey commencement (for fishing activity in the MSS area);
e Commencement of the survey (5 days prior to equipment deployment, and at
commencement);
e Survey completion;
e Any significant incidents (e.g. large fuel spill);
e If'there is a change to the MSS activity scope which would affect the stakeholder interests,
3D Oil will consider impacts and risks to the stakeholder and seek their feedback on
proposed changes if their interests are affected .

3D Oil will continue to search for relevant persons after acceptance of the EP. In addition, 3D Oil
will keep relevant persons up-to-date with activity status by sending periodic notifications to all
identified relevant persons who have not explicitly reequested that communications cease.

In relation to abalone drivers, 3D Oil will continue to attempt to identify and contact commercial
operators to ensure they are informed about the activity and aware of protocols when a seismic
vessel is operating proximate to their activities. This will primarily be done through ongoing
engagement with Tasmanian Abalone Council Inc.

Notifications: All notifications will include the relevant details on the activity for the notification
type (e.g. for commencement of survey — location, timeframe, vessel details, website details for 48
hr lookahead) and contact details or where any claims, objections, queries or concerns may be
directed. Contact details will include the EP liaison person, telephone number and email address for
further enquiry. Table 8.2 provides a summary of the requested notification triggers for each
stakeholder group established during the current consultation.

3D Oil recognises the need for ongoing stakeholder consultation throughout the planning and
activity stage of the Dorrigo 3D MSS. As extensive consultation has been undertaken already,
consultation trigger milestone communications to stakeholders are not expected to raise any new or
additional concerns.

Changes in External Environment/Program: In the event of a change to the program scope or other
changes occur as detailed in Section 8.10 (e.g. there are developments in the scientific
understanding of impacts and risks; or new information regarding the receiving environment

12 An environmental risk assessment will be undertaken together with an ALARP and acceptability assessment in such an event.
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relevant to the Dorrigo 3D MSS activities identifies a potential new or increase in potential impact
or risk) which affect stakeholder’s interests or activities, 3D Oil will inform relevant stakeholders
of the change and seek their feedback. As required by OPGGSER Regulation 16(b), 3D Oil shall
assess the merits of any new claims or objections made by a relevant stakeholder whereby they
believe the activity will have an adverse impact on their interests or activities. If the claim has merit,
where appropriate, 3D Oil will modify the management of the activity. The assessment will be done
using the methodology detailed in this EP as detailed in Section 6.

3D Oil shall endeavour to finalise the merits of any claim or objection received during the survey
within one week of receipt and undertake any resulting management of change actions as soon as
practicable, but preferably within that timeframe. The assessment of merit and any resulting
management of change actions will be shared with the concerned stakeholder. For objections and
claims that do not hold merit, 3D oil will respond to stakeholders providing reasoning and
supporting information (as relevant) to support 3D Oil’s conclusions. This may include the
provision of reasonably available options/controls explored to mitigate the degree to which the
stakeholder may be affected and/or demonstration that the risk or impact in question has been
reduced to ALARP and acceptable levels.

Ongoing Stakeholder Feedback: Any claims or objections raised by stakeholders after submission
of the EP will be assessed for merit and a response provided. If a change to the activity or controls
adopted during the MSS occurs as a result of stakeholder consultation, the change will be managed
in accordance with 3D Oil’s Management of Change process (refer Section 8.9).

If the claim or objection relates to a new or significant increase in existing impact or risk, a revised
EP will be submitted to NOPSEMA for assessment in accordance with OPGGS(E)R Regulation
17(6) (refer Section 1.6). 3D Oil will determine at the time of the risk assessment, whether an impact
or risk is ‘significant’ based upon available information (e.g. reviewed scientific information,
stakeholder claims or concerns). Notification to existing and new stakeholders of any significant
new or increased risks will occur prior to the submission of the revised EP as part of the consultation
activity for the EP revision. This process for assessing, evaluating and implementing ongoing
stakeholder feedback throughout the life of this EP is provided in Figure 4.1.
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Figure 4-1: Process for assessing, evaluating and implementing ongoing stakeholder feedback

Page | 61

Ass=ssment of merits of
claims

J

|dentify options for
reducing Impact

l

identify those that are Agresmentrnot
practicable reached
7
Discuss with
stakeholder

Agreementreached ﬂ

Assess measures taken
for new or additional
envirorimental impacts
orrisks

Additionalimpacts
or risks idetified

None

Implement changes

Management of Change

<: or revision of EP

[Section 7.8)




Dorrigo 3D Marine Seismic Survey (T/49P) @

5.0 DESCRIPTION OF EXISTING ENVIRONMENT

In accordance with OPGGS(E)R Regulation 13(2) the ‘environment that may be affected’ (EMBA)
by the activity is described in this Section, together with its values and sensitivities. Where
appropriate, descriptions of the regional environment are provided for context.

The ‘environment’ is defined in the OPGGS(E)R as:

Ecosystems and their constituent parts, including people and communities;
Natural and physical resources;

The qualities and characteristics of locations, places and areas;

The heritage value of places; and

The social, economic and cultural features of these matters.

The EMBA for the Dorrigo 3D MSS has been established through hydrocarbon spill modelling as
the greatest area that could potentially be impacted in the event of a level 2 fuel spill (refer Section
7.12 for a justification for the spill scenarios and resulting modelling results). The EMBA is defined
as:

The probable extent of low-level hydrocarbon exposure to the sea surface (>0.5 um surface oil),
entrained in the water column (>11,844 ppb.hrs total petroleum hydrocarbons) and shoreline
contact (>10 g/m?) resulting from the loss of 400 m? of marine diesel oil (MDO) from the survey
vessel. This conservatively includes a 48 km radial distance around the Dorrigo operational
boundary to the north, west and south and to the west coast of King Island (not extending to the east
coast of the island).

All distances quoted to environmental sensitivities within this EP are taken from the nearest Dorrigo
operational boundary unless otherwise specified.

5.1  Regional Setting

The Dorrigo 3D MSS lies in the Otway marine bioregion (NOO, 2002) as classified by the Interim
Marine and Coastal Regionalisation for Australia (IMCRA). This bioregion extends from Apollo
Bay (Vic) to Cape Jaffa (South Australia) and includes the western islands of Bass Strait such as
King Island.

The characteristics of the Otway marine bioregion environment!3 include very steep-moderate
offshore gradients, high wave energy and cold temperate waters subject to upwelling events (i.e. the
Bonney Upwelling) (IMCRA, 1998). Currents are generally slow, but moderately strong through
the entrance to Bass Strait. Upwelling water is nutrient rich and corresponds with increases in the
abundance of zooplankton which attracts baleen whales and other species (including EPBC-listed
species) which feed on the plankton swarms (krill). Shoreline habitats of the Otway coastline include
penguin colonies, fur seal colonies and bird nesting sites.

13 Area of Otway Meso-scale region is 37,331 km? (IMCRA, 1998).
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5.2 Physical Environment

5.2.1 Bathymetry

The southern shelf or coastal boundary of the Australian mainland is a maximum width of 200 km
in the central Great Australian Bight (GAB) which narrows to 20 km on the Bonney coast of South
Australia/Victoria (Butler et al, 2002). Bass Strait, to the east of the Bonney coast, consists of a
broad shallow region, bordered on the eastern and western sides by very deep waters of the
continental slope. The depth of the shelf at the Bonney coast increases gradually to 100 m where a
distinct increase in steepness is observed (Butler et al, 2002). The continental slope and abyssal
plain (between 1000-5000 m) along the Bonney Coast are connected by a number of very large and
steep canyons which are thought to contribute to upwelling events (Butler et al, 2002). To the west
of Tasmania there are also numerous canyons cut from the continental shelf at about 300 m depth
to the continental rise (at about 3500m depth) with the shallower continental margin characterised
by gentle to moderate sloping ground (NOO, 2002). On the continental shelf, the seabed slopes
gradually upwards in a northerly and easterly direction across the shelf to a depth of about 30 m
within 1 km of the coastline.

The Dorrigo MSS area is located on the outer edge of the Australian continental shelf with a small
amount of acquisition over the continental slope in the south-west of the survey area.

The movement of sediments from the continental shelf to the abyssal plain has been modelled for
the west Tasman margin. The shelly sands of the outer continental shelf (70% calcium carbonate)
grade into ooze on the slope (60 - 65% calcium carbonate - derived from the remains of small
calcareous organisms called foraminifera). Deeper on the abyssal plain, the sediments are pelagic
ooze (less than 50% carbonate). Similarly, sand concentrations also grade from the outer shelf (60%
sand by weight) down to the slope (10 - 15% sand by weight) through to the abyssal plain (less than
10% sand by weight) (NOO, 2002). The Folk classification for the seabed sediment type within the
Dorrigo MSS operational area is gravelly sand-gravelly muddy sand with a mean grain size of 0.25-
0.5 mm (Passlow et al, 2005).

5.2.2 Climate
The climate of the region is temperate with cool, wet winters and warm dry summers (IMCRA,
1998). The area has a mean maximum temperature of 21.3°C (February) and a mean minimum

temperature of 7.6°C (July) (BOM, 2018). The annual average rainfall is 859 mm with the
predominant rainfall falling between May and October (refer Figure 5-1) (BOM, 2018).
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Figure 5-1: Mean Rainfall and Mean Maximum Temperature for King Island Airport (BOM,
2018)
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5.2.3 Winds

Bass Strait is located on the northern edge of the westerly wind belt known as the Roaring Forties.
In winter, when the subtropical ridge moves northwards over the Australian continent, cold fronts
generally create sustained west to south-westerly winds and frequent rainfall in the region (MclInnes
& Hubbert, 2003). In summer, frontal systems are often shallower and occur between two ridges of
high pressure, bringing more variable winds and rainfall.

Occasionally, intense mesoscale low-pressure systems occur in the region, bringing very strong
winds, heavy rain, and high seas. These events are unpredictable in occurrence, intensity, and
behaviour, but are most common between September and February (Mclnnes & Hubbert, 2003).
Wind speeds in the area are typically in the range of 10-30 km/hr, with maximum gusts reaching
100 km/hr.

The wind roses for the Dorrigo MSS area (refer Figure 5-2) indicate winds from the south/west
sector predominate during the September-December period with an average wind speed of 15-19
knots (RPS, 2018). For the period January to April, the wind direction is more variable (southwest
to southeast). South-westerly winds are dominant for most of the year with the windiest months
from June to September (RPS, 2018). Highest mean wind and wind gust speeds, 7.86 and 12.2m/s
respectively, occur during August (Woodside, 2003). Severe storms occur in all months of the year
though more often during the winter months. During the most severe events, wind speeds of 12-
18m/s are common and gusts of up to 40m/s can occur (Woodside, 2003).
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Figure 5-2: Wind Roses for Dorrigo MSS Area (RPS, 2018)
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5.2.4 Tides

Tides are semi-diurnal with some diurnal inequalities (Jones & Padman, 2006; Easton, 1970),
generating tidal currents along a north-east/south-west axis, with speeds generally ranging from
0.1 to 2.5 m/s (Fandry, 1983). The maximum range of spring tides in western Bass Strait is
approximately 0.8- 1.2 m, however the tidal ranges and velocities vary rapidly in the western
entrance to Bass Strait (IMCRA, 1998). Sea level variation in the area can arise from storm
surges and waves (Santos, 2004).

5.2.5 Currents

The major ocean current which influences water flows in the Dorrigo MSS region is the Leeuwin
Current which flows from the eastern end of the Great Australian Bight (GAB), skirts the
western end of Bass Strait and then along the west coast of Tasmania tracing the edge of the
continental shelf (NOO, 2002) (refer Figure 5-3). Near the seabed, currents run parallel with
the coast and can exceed 0.5 m/s when generated by a storm (Woodside, 2003). Close to the
shore where water depths are less than 10m, the currents are of variable speed and are often
strong. Current speeds are estimated to range from 0.31m/s for a mean spring tide to 0.5-1m/s
at the adjacent Thylacine Field (Woodside, 2003).

Monthly surface water current roses for the Dorrigo MSS area are provided in Figure 5-4.

5.2.6 Sea Water Temperature

Waters are cold temperate with the mean sea surface temperatures varying from 13°C in winter
to 18°C in summer (RPS, 2018). The far eastern region (i.e. King Island area) is influenced
during winter months by warm waters, making this region warmer than other Tasmanian waters
at that time (IMCRA, 1998).
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Figure 5-3: Australian Ocean Currents
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During winter, the South Australian current moves dense, salty warmer water eastward from the
Great Australian Bight into the western margin of the Bass Strait (see Figure 5-3). In winter and
spring, waters within the strait are well mixed with no obvious stratification, while during
summer the central regions of the straight become stratified (RPS, 2018).

5.277 Waves

The Otway coastline is typically high energy, with wave energy dependent on orientation to
prevailing swell direction and cross shelf width. The western region is typified by high deep-
water wave energy, attenuated by a steep offshore to near-shore gradient and offshore reefs
which provide for moderate to low energy conditions (IMCRA, 1998). In the region, swell
waves and sea waves occur throughout the year. Swell waves approach from the SW (approx.
60%) and the SSW (approx. 30%). Dominant sea waves are from the SSW (approx. 27%), the
SW (approx. 25%) and WSW (approx. 12%) (Woodside, 2003).

In-situ wave measurements collected at the Minerva gas field site revealed that 2 to 3.5 m waves
occur for 50% of the time and waves over 7.6 m in height occur during winter (BHP-Santos,
1999; cited in Santos, 2004). The maximum significant wave height in this region is higher than
elsewhere in the state, reaching between 7 and 8 m in height (Edmunds ef al., 2010). During
storms wave heights of 6-8m and sometimes over 10m can occur in the region (Woodside,
2003).
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Figure 5-4: Current Roses for Dorrigo MSS Area (RPS, 2018)
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5.2.8 Ambient Underwater Sound

Woodside’s Thylacine monitoring used two acoustic loggers, one positioned 5.1 km southwest
of the drilling location and the other in a shipping lane, approximately 15 km to the south. The
Thylacine drilling area is approximately 50 km south of the Casino gas field, in 100 m water
depth. Baseline broadband underwater noise recorded by Woodside at the Thylacine field,
located ~20 km north-west from the nearest Dorrigo MSS boundary was of the order of 93 to
97 dB re 1puPa (Woodside, 2003). This mostly reflects wind and wave noise, typical of rough
sea conditions in exposed ocean and is consistent with other published estimates. Richardson et
al. (1990) determined average ambient noise levels of 98 dB in the range of 20 to 1,000 Hz in
the Canadian Beaufort Sea.

The Southern Ocean main shipping channel passes just north of the Dorrigo MSS area. For
studies undertaken for the thylacine field, approximately five to six large ships per day were
detected passing through this area during Woodside’s monitoring (Woodside, 2003). These
vessels were sufficiently close for the noise to be discernible as regular, short duration spikes up
to 125 dB re 1 pPa (mostly in the 10 to 100 Hz band). In the shipping lane, ships raised the
average noise level above 100 dB re 1 pPa (close to rough sea background) 13% of the time,
above 105 dB re 1puPa 6% of the time, and above 120 dB re 1 uPa 0.23% of the time (Woodside,
2003). Woodside (2003) recorded an average of 5.4 ships per day on a logger deployed close to
the shipping lane, 60 km due south of Port Fairy (~ 95 km to the north west of the Dorrigo MSS
area) between 28 November 2001 and 5 March 2002. Here, shipping noise levels exceeded 100,
110 and 120 dB re 1 pPa for about 13%, 2% and 0.2% of the time respectively.
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5.3 Coastal Environment

King Island 1s 64km in length (north to south) and 26km (east to west). The topography is
characterised by low relief landforms with its highest point, Gentle Annie, 168 m above sea level
(Threatened Species Section, 2012). Most of the northern portion of the island falls below 40 m
above sea level and 1s considerably flatter than the plateau area located in the south of the island.
North of the southern plateau lies exists low lying swamps and flats with a small range of hills along
the east coast and coastal dune formations in the west (Sim, 1991; cited in Huys, 2012). These dune
formations occur along the west and northwest coastal regions and to a lesser extent along the

western coastal fringe of the southern plateau area. The dunes are extensive, often 70 m or more in
height and extending up to 3 km inland (Huys, 2012).

The western coastline of King Island is a high energy coastline with high winds and large seas and
consists of sea cliffs with sandy beaches (refer Figure 5-5). Penguin and mutton bird rookeries are
present at Cataraqui (SW King Island). A list of coastal sensitivities is provided in Table 5-1 based
upon the King Island Biodiversity Plan (Threatened Species Section, 2012) and Natural Values
Atlas of Tasmania (DPIPWE, 2018f).

Figure 5-5: King Island Coastline
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Table 5-1: Coastal Sensitivities with the Dorrigo oil spill EMBA

Location (Sensitivity)
. Quarantine Bay Stingray Bay to Sunrise Point .
Environmental Receptor Cge z’l;:l::;?uto Cape Farwell to to Peerless Point Seal Rocks Seal Rocks | to Stoke Point New Year Christmas Watlic:;?tch
pe “al ape tal (Porky Beach Currie Harbour | (Cataraqui Point State (Stokes Point Island Game | Island Nature
(Cape Wickham Quarantine Bay . . - Research
C ) Conservation Conservation Reserve Conservation Reserve Reserve -
B Area) Area) Area)
Coastal Types and
Habitats
Sub-tidal Rocky Reef v v v v v v \ v v
Rock Shoreline/platform v v v v v v v v
Sandy Beach v" (Victorian Cove) ¥ (Quarantine Bay, v (Unlucky Bay, v v (Fitzmaurice v (Derbys Bay, v v
Yellow Rock Beach Porky Beach, Pass Bay. Ettrick Surprise Bay)
River Bay, Whale Beach, Sandfly
Bone Beach) Beach, Burgess
bay, British

Admiralty Beach)
Pebble or Shingle Beach v v v v v v v v
Estuary/Wetland v (Yellow Rock Rr)
Steep Rocky Cliffs v v v v v v \
Species presence
Seagrass meadows No areas identified
Abalone/rock lobster beds v
Giant Kelp No areas identified
Saltmarsh v" (Yellow Rock Rr)
Kelp Farming v v v v (to Ettrick

Beach)

Little Penguin colony v
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Location (Sensitivity)
. Quarantine Bay Stingray Bay to Sunrise Point :
Environmental Receptor C::pe “g;l::w?t:nto Cape Farwell to to Peerless Point Seal Rocks Seal Rocks | to Stoke Point New Year Christmas W Ree ft‘:h
ape - ape e (Porky Beach Currie Harbour | (Cataraqui Point State (Stokes Point Island Game | Island Nature
(Cape Wickham Quarantine Bay C 5 C 2 Re C 2 R R Research
) onservation onservation Serve onservation eserve eserve Arca
Area) Area) Area)
Shorebird colonies v (hooded plover, v (hooded & red- v (hooded & red- v (Hooded v (Hooded & v (Hooded & v v (Little &
pied oystercatchers) capped plover, fairy capped plove, Plovers) Red-capped Red-capped (oystercatchers) Fairy Tern,
temns, oystercatchers) oyster catchers) plover, terns, plover, hooded & red-
oystercatchers) oystercatchers) capped
plovers,
Caspian tern,
oystercathers)
Seabird Rookery v (shearwaters, v (shearwaters, v (shearwaters) v v (shearwaters) v
white-bellied sea white-bellied sea
eagle) eagle)
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5.4  Biological Environment

A search of the EPBC Protected Matters Search Tool (PMST) was conducted in March 2018 for the
Dorrigo MSS vessel operational area and the EMBA for the worst-case hydrocarbon spill. The
results of these searches provide the key sources of information for this section. A copy of the EPBC
PMST is provided in Appendix 1.

5.4.1 Benthic Assemblages

Boreen et al (1993) examined 259 sediment samples collected over the Otway Basin and the Sorell
Basin of the west Tasmanian margin. Samples were taken during two research cruises
(January/February 1987 and March/April 1988) on the RV Rig Seismic using dredges, corers, grabs
and a heat-flow probe. Based on assessment of the sampled sediments the authors concluded the
Otway continental margin is a swell-dominated, open, cool-water, carbonate platform. A conceptual
model was developed that divided the Otway (bioregion) continental margin into five depth-related
zones — shallow shelf, middle shelf, deep-shelf, shelf edge and upper slope (refer Figure 5-6).
Figure 5-6: Otway continental margin model
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Within these zones:

e In the shallow shelf area (0-70m) are exhumed limestone substrates that host dense
encrusting mollusc, sponge, bryozoan and red algae assemblages with epifauna such as
bivalves. This is observed in the Apollo Marine Reserve where the seafloor has many rocky
reef patches inter-dispersed with areas of sediment and in places has rich benthic fauna
dominated by sponges (DOE, 2014). South-east Australia is also recognised as having one
of the richest macrophyte floras in the world (409 genera with 1124 species) and the benthic
algal communities include more than 200 species of which 165 species are rare (Butler et al,
2002).

e The middle shelf (70-130 m) is a zone of swell-wave shoaling and production of mega-
rippled bryozoan and sponge sands;

e The deep shelf (130-180 m) is described as having accumulations of intensely bioturbated,
fine, bioclastic sands supporting bryozoans, benthic forams and in-faunal echinoids; and

e The shelf edge/top of slope supports aphotic bryozoan/sponge/coral communities.
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5.4.2 Plankton

Bonney Upwelling

Within the region, the seasonal Bonney Coast upwelling contributes to locally productive pelagic
habitats that exhibit a range of zooplankton such as copepods, decapods, krill and gelatinous
zooplankton. This key ecological feature (KEF) is located ~ 135 km from the nearest Dorrigo MSS
operational boundary (refer Figure 5-7).

The Bonney Upwelling is a prominent and classic oceanographic upwelling (Schahinger, 1987).
Surface upwelling of cold, nutrient rich water typically occurs in the summer and autumn along the
narrow continental shelf between Robe (SA) and Portland (Victoria). Surface expression of the
upwelling is only intermittent further to the southeast where the shelf is wider. Nonetheless the
upwelling can extend to at least as far as Origin’s Thylacine gas platform (Levings and Gill, 2010)
located ~ 20 km northwest of the Dorrigo MSS area.

This Bonney Upwelling generally starts in the eastern part of the Great Australian Bight (GAB) in
November/December and spreads eastwards to the Otway Basin (Gill et al., 2011) as the latitudinal
high-pressure belt migrates southward. The upwelling occurs via Ekman dynamics, where the ocean
surface experiences a steady wind stress which results in a net transport of water at right angles to
the wind direction. The shallow surface layer where this movement takes place is called the Ekman
Layer (Butler et al., 2002).

The primary ecological importance of the Bonney Upwelling is as a feeding area for the blue whale
(Balaenoptera musculus). The upwelled nutrient-rich water promotes blooms of coastal krill
(Nyctiphanes australis), which in turn attracts blue whales to the region to feed. The upwelling is
one of only three identified feeding areas consistently used by blue whale in Australian coastal
waters (Butler ef al., 2002). The upwelling occurs when strong south-easterly surface winds induce
warm, nutrient-deficient surface waters away from the coastline. This leads to surface upwellings
bringing cool, nutrient-rich deep waters closer to the surface where there is enough sunlight for
primary production to take place (Hosack & Dambacher 2012). The upwelling season begins slowly
in November and December, peaks from January to March, and then declines from April (Nieblas
et al. 2009). Similar to other seasonal upwelling systems, Nieblas et al. (2009) found that intra-
seasonal variability follows four distinct phases within the upwelling season of "onset", "sustained",
"quiescent" and "downwelling". The phases commence in November/December, January/February,
March and April respectively (DoEE, 2018c).

West Tasmanian Upwelling

A detailed analysis of satellite-derived ocean data (chlorophyll a levels) for the periods 1998-2000
and 2005-2014 suggests that the western Tasmanian shelf also accommodates a productive
ecosystem (refer Figure 5-8). Based upon this study, this region forms part of the Great South
Australian Coastal Upwelling System and experiences two phytoplankton blooms per annum. The
first and larger bloom occurs in the late austral summer months (typically March-April) resulting
from upwelling favourable winds which occur between December-April. Stronger upwelling winds
do not always create phytoplankton blooms (Kampf, 2015). The second smaller phytoplankton
bloom occurs in spring (October) coincident with the onset of spring bloom in the western Tasman
Sea (Kampf, 2015). The mechanism for this smaller bloom remains unclear (Kampf, 2015).

Figure 5-7: Bonney Upwelling (DOEE, 2018)
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Kampf (2015) identifies that the accuracy of satellite data cannot be used to identify upwelling jets
however would suggest the existence of upwelling jets on the western Tasmanian shelf. The
significance of these jets is that they operate to disperse nutrient-rich water northwards along the
shelf and possibly into western Bass Strait. This advective process would explain elevated
chlorophyll a level in western Bass Strait — a typical feature of the region during austral summer
months. The western Tasmanian upwelling system lies to the west of the Tasmanian mainland and
at least 130 km southeast of the Dorrigo MSS area.

Plankton Type and Distribution in Dorrigo MSS

Coastal krill, Nyctiphanes australis, swarm throughout the water column of continental shelf waters
primarily in summer and autumn, feeding on microalgae and providing an important link in the blue
whale food chain. There have been relatively few studies of plankton populations in the Otway and
Bass Strait regions, with most concentrating on zooplankton. Watson and Chaloupka (1982)
reported a high diversity of zooplankton in eastern Bass Strait, with over 170 species recorded.
However, Kimmerer and McKinnon (1984) reported only 80 species in their surveys of western and
central Bass Strait.

Plankton distribution from the upwelling area is dependent upon prevailing ocean currents including
the Leecuwin Current, East Australia Current, flows into and from Bass Strait and Southern Ocean
water masses. Populations within the Dorrigo MSS area are expected to be highly variable both
spatially and temporally and are likely to comprise characteristics of tropical, southern Australian,
central Bass Strait and Tasman Sea populations.
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Figure 5-8: Coastal Upwelling Event in early January 2000 evident in satellite derived
distributions of (a) MODIS-OC3 chlorophyll a and (b) sea surface temperature. The large arrow in
(b) indicates the pathway of the South Australian Current (Kempf, 2015)
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5.4.3 Invertebrates

The marine invertebrates in the region include:

Porifera (e.g. sponges);

Cnidarians (e.g. jellyfish, corals, anemones, sea-pens);
Bryozoans (filter feeders);

Arthropods (e.g. sea spiders);

Crustaceans (e.g. rock lobster, giant crab, krill);
Molluscs (e.g. bivalves, sea slugs, gastropods);
Echinoderms (e.g. urchins, sea cucumbers); and
Annelids (e.g. polychaete worms).

Studies by the Museum of Victoria (Wilson and Poore, 1987; Poore et al., 1985) found that
invertebrate diversity was high in southern Australian waters although the distribution of species
was patchy, with little evidence of any distinct biogeographic regions. Details of invertebrates which
may be present in the Dorrigo MSS area or in the Dorrigo oil spill EMBA are provided in Table 5-
2.

Southern rock lobster and giant crab also support sustainable commercial fisheries across the
continental shelf and upper slope areas and abalone is present in the Dorrigo oil spill EMBA.
Characteristics of these species are discussed in Section 5.7 (Commercial Fishing).

Table 5-2: Invertebrates which may be present in the Dorrigo MSS area or in the Dorrigo oil
spill EMBA
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Invertebrate

Details

Porifora
(Sponges)

Sponges are sessile, multicellular organisms that have bodies full of pores and channels allowing water to
circulate through the animal which provides food and oxygen and remove wastes. The flow is actively
generated by the beating of flagella and filter bacteria and phytoplankton from the water which passes
through them (Bond & Harris, 1988). Porifera flourish in waters where water movement is strong (Butler et
al. 2002). Sponges do not have nervous, digestive or circulatory systems. Sponges reproduce by asexual and
sexual means. Increasing temperature is generally accepted as a major environmental factor regulating the
onset of reproduction activity particularly in regions of large seasonal change (spring/summer) (Fromont,
1993). Sponges are efficient colonisers of marine hard surfaces although they will not typically colonise a
newly cleared surface as rapidly as some other groups (e.g. bryozoans). Once established sponges are
effective competitors in retaining living space through asexual reproduction and by using chemicals to deter
competitors and predators (Butler et al, 2002).

Large sponges are a host to a myriad of commensal invertebrates including crustaceans, molluscs, worms
and echinoderms as well as microorganisms. Only a few specialised species prey on sponges due to their
highly developed chemical defences. For fish they are generally unpalatable but may present shelter and food
in the form of associated species (Butler et al, 2002).

Hydrozoans

Species are found in almost every marine habitat type except heavy surf zones. They are most abundant and
diverse in warm shallow waters probably reflecting food abundance.

Most species have a planktonic larval stage which is pelagic before settling onto benthic substrates and
developing a polyp, A founding polyp produced new polyps by budding. In many colonies, polyps are
polymorphic with different structures reflecting different functions. Polyps produce “adult” sexually-
reproducing medusae which are free-swimming and release sperm and eggs in the water (broadcast
spawners) where fertilisation occurs. Colonies are usually sessile benthic, but some notably the
siphonophores are pelagic floaters.

Most hydrozoans are predators or filter-feeders. Filter feeders trap small zooplankton, pelagic hydrozoans
show selectivity in prey types taking mainly fish larvae, soft bodied invertebrates or micro-crustaceans.
Predators can include snails, worms, fish and crustaceans (University of Michigan, 2018).

Bryozoans

Bryozoans are sessile, aquatic invertebrate filter feeding animals which attach to hard substrates and form
lace-like colonies. They have no respiratory organs, heart, or blood vessels. Instead they absorb oxygen and
eliminate carbon dioxide through the body wall. Colonies of bryozoans are started by a single individual
that, after its larval existence, settles onto a substrate and begins to reproduce asexually (by budding) after
settlement.

Bryozoans are hermaphrodites and fertilisation can be external in the water column or internal with embryos
brooded in the body (as per ascidians) fertilised with sperm brought in on the feeding current. The larvae
which are hatched are then released and swim but do not feed. They swim towards the light then after a few
hours swim down to the sea floor to colonise. For species which do not brood but release eggs, fertilised
eggs become part of the plankton stream for approximately 2 months until they are large enough to descend
and start a new colony (Earthlife, 2014). Temperature controls all aspects of bryozoan life. In spring, rising
water temperatures and increased intensity of light stimulate phytoplankton growth which initiates active
budding in bryozoans and to some degree sexual reproduction (Smithsonian Institute, 2016). Most bryozoans
use chemicals as well as spines as a predator deterrent and thus have only relatively few specialised predators
(Butler et al, 2002)

Annelids

Annelids are a large phylum of segmented worms, including polychaetes, clitellates, ragworms, earthworms
and leeches.

Polychaetes are brightly coloured segmented worms. Most are less than 10 cm long, although they can range
from 1 mm to 3 m and include forms such as sand worms, tube worms and clam worms. They are found in
all habitats from the supra-littoral to the deepest parts of the ocean. Some such as the feather-duster worms
are sedentary, living in tubes buried in sand/mud and feed by trapping food particles in mucus or by ciliary
action. Others such as the clam worm are active mobile predators which capture prey in jaws (University of
Michigan, 2018).

Most polychaetes have separate sexes - male and female and the sperm and eggs are released into the
surrounding water through ducts or openings. The fertilised eggs hatch into larvae, which float among the
plankton, and eventually metamorphose into the adult form by adding segments (MESA, 2017).
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Invertebrate

Details

Ascidians

All ascidians (sea squirts) are sessile, sac-like marine invertebrate filter feeders and include both solitary and
colonial species. The species has a digestive, circulatory and nervous system however lacks any special
sensory organs. Reproduction includes both asexual budding and sexual reproduction with a free-living
larval stage. The species are hermaphrodites and fertilisation can be external with development in the water
column (solitary species) or internal with embryos brooded in the body (colonial species). Solitary larvae are
free-swimming for periods of 1-24 hours and prior to hatching have been floating free in the water for up to
3 days. They are therefore subject to current dispersal which contributes to gene flow and removes risks of
isolation. The colonial species are seldom free swimming for more than one hour and attach to substrates
rapidly. In temperate and cold seas, breeding is usually seasonal and restricted to the warmer season but in
tropical waters it may continue throughout the year (Shenkar, 2008). Limited information on predators is
available but they include some fish, molluscs and sea-stars. As some species are known to contain toxins
which deter predators and settling larvae, most solitary and colonial species a great ability to rapidly repair
any damage through vegetative growth (Butler et al, 2002).

Molluscs
(Gastropod
abalone)

Univalve gastropods can live for up to 20 years and grow to a shell length of over 200 millimetres (mm).
Abalone feed on algae and predators include crabs, rock lobster, octopi, fish and rays. Blacklip abalone is
the predominant species which is fished in the area although greenlip abalone is also present. Blacklip
abalone is found in shallow depths between 5-20 m and can be found in caves and crevices and on sheltered
reefs. Greenlip abalone is found in shallow reef habitats (5-40 m) and rough water at the base of steep granite
cliffs. Abalone is a broadcast spawner with spawning with the species spawning from Spring to Autumn
(Kailola et al, 1993). Abalone habitat is present along the west coast of King Island (refer Section 5.7.5.8).

Molluscs
(Cephalopod)

Cephalopods (squid, octopus and cuttlefish) are active mobile predators. Generally, cuttlefish and octopus
eat crustaceans (including lobsters) living on or near the seabed while squid eat crustaceans and fish.
Cephalopods have a high growth rate, their life-span is short and there is a single reproductive season (Boyle
& Rodhurst, 2005).

The species actively swim by jet propulsion and propagate by sexual reproduction. The individual size and
number of eggs (released in a jelly like egg mass) during a reproductive season is variable and ranges from
a few large eggs (<30mm long) attached to the seabed to numerous (>1 million) small eggs drifting in the
plankton. The incubation period is highly temperature dependent and is completed with the hatching of the
larval stage which resembles a miniature adult. After breeding the adults die within a short time and in species
with a highly synchronised breeding population this can result in conspicuous mass mortality (Boyle &
Rodhurst, 2005). Hatchlings have been collected in late spring to summer over a broad area of the southern
Australian continental shelf, from 28°S in southern Queensland to 34°S in the western GAB (Jackson &
McGrath-Steer, 2003).

The Giant Squid (4rchiteuthis sp.) is a deep-water, active cephalopod which appear mostly in areas with
submarine channels of canyons which cut transversally across the continental shelf, features with suitable
habitat including high productivity (Guerra et al, 2011). Habitat water depths are estimated at 500 — 1000m
(Landman et al, 2004), which are coincident with deep-water trawl fisheries (recorded as the main threat to
the species) (Guerra et al, 2011). Studies, combined with photographic evidence, identify the giant squid to
be a highly active predator with considerable strength (Winkelmann et al, 2013) and estimates of lifespan
vary from 3 years to 13 years (Landman et al, 2004). Deepwater pelagic cephalopods and fish are prevalent
in gut contents of trawled Architeuthis, with a diversity of shallow-water benthic or sessile organisms in guts
of stranded specimens (Bolstad & O’Shea, 2004). On this basis the species appears to be a pelagic rather
than a bentho-pelagic species (Bolstad & O’Shea, 2004).

The location and type of spawning of Architeuthis are unknown however the eggs are likely to be planktonic
as in other oegosid squids (Guerra et al, 2011). The species is globally distributed, reported to be from one
global species (low genetic diversity) and that it is extremely vagile, possibly dispersing through both a
drifting paralarval stage, or migration of larger individuals (Winkelmann et al, 2013).
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Invertebrate Details

Crustaceans Kirill (Nyctiphanes australis) is common coastal species in southern Australian waters endemic to the
(krill) subtropical convergence zone. It has a maximum weight of approximately 0,02g, a maximum length of
17mm, and estimated life span of 1 year and has a depth distribution of surface to 150 m water depths (Nicol
& Endo, 1999. Studies into the feeding habits of krill identified that the species consumed detritus, diatom
and crustacean fragments and sponge spicules (Dalley and McClatchie, 1989).

The species occurs in dense aggregations close inshore off the coast of Tasmania (Nicol and Endo, 1997).
The species broods its eggs until they hatch rather than spawning them directly into the water column. N.
Australis reaches sexual maturity after about four months and the female lays several broods of eggs in one
season).

N. australis is one of the most important dietary items for jack mackerel, short-tailed shearwater, fairy prion,
Australian salmon, skipjack tuna and tiger flathead as well as other abundant fish and seabirds (Nicol and
Endo, 1997)

544 Fish

The EPBC Act PMST (DOEE, 2018a) for the Dorrigo 3D MSS operational area identified one shark
species as vulnerable, the Great White Shark (Carcharodon carcharias); and two shark species as
migratory, Shortfin mako (Zsurus oxyrinchus) and porbeagle (Lamna nasus) as having a possible
presence in the area. In addition, the database search (DOEE, 2018a) identified twenty-seven listed
fish species!4 (2 pipe-horse species; 21 pipe-fish species; two sea-horse species; and 2 sea-dragon
species) as possibly having habitat within the area. Details of these fish species are discussed further
in this section. Table 5-3 provides details of the species listed under the EPBC Act. Other species
present in the area are described in Section 5.4.4.6 and species of commercial significance are
described in Section 5.7.5.

5.4.4.1 Great white shark

The great white shark (Carcharodon carcharias), a highly mobile migratory species listed as
vulnerable, is widely distributed throughout temperate and sub-tropical regions in the northern and
southern hemispheres. It is primarily found in coastal and offshore areas of the continental shelf and
islands however has been caught in varying depths up to 1280m (EA, 2002). White sharks are
generally observed between the coast and the 100 m depth contour (Bruce et al, 2006) with areas of
frequent encounter around seal colonies particularly when juveniles are present (EA, 2002).
Australian fur seal colonies are known to occur at Lady Julia Percy Island (Vic) (~ 145km NW);
Reid Rocks (Tas.) (~ 44 km east); and Seal Rocks (Vic) (~ 160 km NE) (Shaughnessy, 1999). New
Zealand fur seal colonies occur at Cape Bridgewater (Vic) (~ 190 km NW); Lady Julia Percy Island
(~ 145 km NW); Kanowna Island (Vic) (~ 235 km east) and Maatsuyker Island (Tas.) (~ 420 km
SSE) (Kirkwood et al, 2009).

White sharks do not feed exclusively on pinnipeds, feeding also on small cetaceans, finfish (e.g.
snapper), other sharks, reptiles and seabirds (EA, 2002). Studies of white sharks sighted at pinniped
colonies indicate the sharks appear to be largely transient with only a few longer-term residents (EA,
2002). The location of shark pupping areas in Australia is not known, however juveniles aggregate
seasonally in certain areas such as Goolwa (SA), Corner Inlet-Lakes Entrance (Vic), Newcastle-
Foster (NSW), Fraser Island (QId) and Portland (Vic) (approx. 175 km WNW) (DOE, 2014d). White
sharks appear to return on a seasonal basis and appear to have a degree of fidelity to certain areas
(Bruce and Bradford, 2008).

14 These species generally occur in inshore areas.
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The National Conservation Values Atlas (NCVA) identifies that the Dorrigo 3D MSS area overlaps
a known distribution BIA for the great white shark in the region. The known distribution BIA
reflects areas used by white sharks as they move between nursery areas particularly for juvenile
white sharks during autumn-winter-spring (DoEE, 2018b). The white shark may transit the survey
area to nursery and foraging locations.

Recovery Plan for the white shark (SEWPC, 2013):

The Recovery Plan for the white shark (Carcharodon carcharias) (SEWPC, 2013) has been
reviewed for threats posed by MSS activities. No threats have been identified which are considered
relevant for impacts expected from the Dorrigo 3D MSS activity. Sound is not identified as a threat
to species recovery.

5.4.4.2 Shortfin mako shark

The shortfin mako shark (Isurus oxyrinchus) listed as migratory, is found worldwide in tropical and
temperate waters. They are pelagic oceanic swimmers but are occasionally found inshore. In warm,
tropical oceans, they swim to depths of 500 m as they prefer cool water (about 65°F (18.5°C))
however they are seldom found in waters colder than 16°C. The species feeds mainly upon squid
and bony fishes including mackerels, tunas, bonitos and swordfish, but may also eat other billfish
and small cetaceans (Last & Stevens, 2009).

Reproduction is oophagous (embryos feed on eggs continuously ovulated by female). Average litter
size is 12 with up to 16 recorded. Pups are born off NSW around November (Last & Stevens, 2009).

The species may be present in the Dorrigo MSS area during the survey period however the NCVA
does not identify that the survey OA is important biological habitat for the species (DoEE, 2018b).

5.4.4.3 Porbeagle (Mackerel shark)

The porbeagle or mackerel shark (Lamna nasus) listed as migratory; is a pelagic, oceanic fish;
prefers cool waters (temperatures below 16°C); has a depth range of 715m and is distributed from
latitudes 76°N to 59°S (Froese & Pauly, 2012). The species are abundant on continental shelves but
are also found inshore. The mackerel shark feeds mainly on herring, mackerels; cod, white hake,
red hake, haddock, cusk, and squid (WoRMs, 2018). Reproduction is oophagous with 1-5 pups born
in winter in the Australasian region (Last & Stevens, 2009).

The species may be present in the area during the survey period however the NCVA does not
identify that the Dorrigo 3D MSS area is important biological habitat for the species (DoEE, 2018b).
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Table 5-3: EPBC Act — Listed fish species which may occur in or around the Dorrigo 3D MSS area (DoEE, 2018a)

Status: Likelihood of Occurrence:
E: Endangered LO: Species or species habitat likely to occur in area
V: Vulnerable MO: Species or species habitat may occur within area
M: Migratory FMO: Foraging/Feeding may occur within area
L: Listed FKO: Foraging/Feeding known to occur in area
KO: Species or species habitat known to occur within area
FLO: Foraging/Feeding likely to occur in area
BO: Breeding known to occur in area
Species Type Scientific Name Common Name Sems Poments ©0A) el mEMBA (B}EI]\A/IBA) Dy Avion
Sharks Carcharodon carcharias Great White Shark V.M KO v Known v Known v [Ref 1]
Distribution Distribution
(Low density)
Isurus oxyrinchus Shortfin Mako M LO v - v - .
Lamna nasus Porbeagle, Mackerel Shark M LO v - v - -
Prototroctes maraena Australian grayling \Y KO X - v - v [Ref 2]
Syngnathidae (pipefish, Heraldia nocturna Upside-down Pipefish L MO v - v - -
Sg;g::)e’ seadragons, Hippocampus abdominalis Big-belly Seahorse L MO v - v - -
Hippocampus breviceps Short-head Seahorse L MO v - v - -
Hippocampus minotaur Bull-neck seahorse L MO X - v - -
Histiogamphelus briggsii Crested Pipefish L MO v - v - -
Histiogamphelus cristatus Rhino Pipefish L MO v - v - -
Hypselognathus rostratus Knifesnout Pipefish L MO v - v - .
Kaupus costatus Deepbody Pipefish L MO v - v - -
Kimblaeus bassensis Trawl pipefish L MO X - v - -
Leptoichthys fistularius Brushtail Pipefish L MO v - v - -
Lissocampus caudalis Australian Smooth Pipefish L MO v - v - -
Lissocampus runa Javelin Pipefish L MO v - v - =
Maroubra perserrata Sawtooth Pipefish L MO v - v - -
Mitotichthys mollisoni Mollison’s Pipefish L MO X - v - -
Mitotichthys semistriatus Half-banded pipefish L MO v - v - .
Mitotichthys tuckeri Tuckers pipefish L MO v - v - .
Notiocampus ruber Red Pipefish L MO v - v - -
Phycodurus eques Leafy Seadragon L MO v - v - -
Phyllopteryx taeniolatus Common Seadragon L MO v - v - -
Syngnathidae (Con’t) Pugnaso curtirostris Pugnose Pipefish L MO v - v - -
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Status: Likelihood of Occurrence:
E: Endangered LO: Species or species habitat likely to occur in area
V: Vulnerable MO: Species or species habitat may occur within area
M: Migratory FMO: Foraging/Feeding may occur within area
L: Listed FKO: Foraging/Feeding known to occur in area
KO: Species or species habitat known to occur within area
FLO: Foraging/Feeding likely to occur in area
BO: Breeding known to occur in area
srese s seniielloes Sralblors ]SStl:Btu(s: gryelfe::e (0A) Eec;j\m BIA O if?fZEA (REInAmBA) gﬁﬁﬁi
Solegnathus robustus Robust Pipehorse L MO v - v - -
Solegnathus spinosissimus Spiny Pipehorse L MO - v - -
Stigmatopora argus Spotted Pipefish L MO v - v - -
Stigmatopora nigra Widebody Pipefish L MO v - v - -
Stigmatopora olivacea a pipefish L MO v - v - -
Stipecampus cristatus Ringback Pipefish L MO v - v - -
Urocampus carinirostris Hairy Pipefish L MO v - v - -
Vanacampus margaritifer Mother-of-pearl Pipefish L MO v - v - -
Vanacampus phillipi Port Phillip Pipefish L MO v - v - -
Vanacampus poecilolaemus Longsnout Pipefish L MO v - v - .

References: [1] Recovery Plan for the white shark (Carcharodon carcharias) (SEWPC, 2013)

[2] National Recovery Plan for the Australian Grayling (Backhouse e al., 2008)

Definitions:
Listed threatened A native species listed (L) under the Commonwealth EPBC Act (Section 178):
species: critically endangered (CE), endangered (E), vulnerable (V)
Listed migratory A migratory (M) species included in the appendices to the Bonn Convention and
species: the annexes of JAMBA, CAMBA and ROKAMBA, as listed in Section 209 of the
EPBC Act.
Listed marine species: As listed in Section 248 of the EPBC Act.
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5.4.4.4 Australian Grayling

The Australian grayling is a dark brown to olive-green fish attaining 19 cm in length. The species
typically inhabits the coastal streams of New South Wales, Victoria and Tasmania, migrating
between streams and the ocean (Backhouse ef al., 2008). Spawning occurs in freshwater, with timing
dependant on many variables including latitude and varying temperature regimes (Backhouse ef al.,
2008). The species may be present in and around King Island, although these waters do not represent
critical habitat for the species.

The National Recovery Plan for the Australian Grayling (Backhouse ef al., 2008) lists threatening
processes for this species as barriers to movement, river regulation, poor water quality, siltation,
introduced fish, climate change, diseases and fishing. These impacts will not result from the Dorrigo
MSS activities and will not impact the five recovery objectives stated in the plan.

5.4.4.5 Syngnathidae species

Browne et al (2008) identifies these species exist over a broad geographical range, however within
this range their distribution is limited to suitable habitat which is determined by the species’
camouflage, size, food source, behaviour and reproduction. Species can inhabit seagrass and macro-
algal habitats, reef habitats, and broken bottom habitats (described as a mixed mosaic of margins of
seagrass meadows, shelly or rubbly bottom and sandy bottom with patchy seagrass or detritus, and
disturbed areas). Many pipefish, seahorse and sea-dragon species lie in shallow bays and coastal
waters, especially seagrass beds, and on reefs covered with macro-algae where they are well
camouflaged. Pipe-horses can be found in deeper continental shelf waters but little information on
their distribution is available (McClatchie et al, 2006). Syngnathids utilise a swim bladder to control
their depth within the water column. Two species of pipe-horse are listed for the Dorrigo 3D MSS
area which have a depth range similar to the Dorrigo MSS area. They are:

e Robust Pipe-horse (Solegnathus robustus): The species is common within its known depth
range (42-68m) and occurs in benthic habitats on the continental shelf particularly in South
Australia (McClatchie et al, 2006). No critical habitats have been identified (Pogonoski et
al, 2008a); and

e Spiny Pipe-horse (Solegnathus spinosissimus): This species is most commonly taken by
trawl in areas with muddy bottoms at depths of 29-232 m, but it occurs as shallow as 2-3 m
in the Derwent & Huon Estuaries, Tasmania. It is found in shallow waters in the southern
part of its range where waters are shaded or are darkened by tannins and is often found over
rubble substrates and near rich invertebrate platform reefs where the species probably
attaches itself to encrusting animal growths. No critical habitats have been identified
however trawling is identified as a key threat to the species (Pogonoski et al, 2008b).

Given the depth range of the Dorrigo survey area and the seabed sediment type on the continental
shelf, these pipe-horse species are not expected to be present within the Dorrigo survey area.

5.4.4.6 Other fish species

Fish species present in the region are largely cool temperate species, common within the South
Eastern Marine Region. The known fish fauna of temperate Australia consists of between 550-600
species which live inshore and on the continental shelf. Fish include bony fish and sharks/rays with
the composition and distribution of fish strongly influenced by the depth and structure of the
environment (NOO, 2002). Forty-five species of fish are of commercial significance in the general
south-east marine region including Tuna species (Yellow fin, Southern Bluefin, Skipjack), Shark
species (Blue, Gummy, and School), warehou, whiting, bream, gemfish, trevally, perch and snapper
(NOO, 2002). Commercially important species in the southeast marine region, habitat type, depth
range, spawning details are provided in Table 5-4 (* Identified as species which may be present in
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Dorrigo MSS area (SETFIA/Fishwell Consulting, 2018)). Species identified as having nursery
grounds within the Zeehan Commonwealth Marine Park (CMP) (DoEE, 2018d) are:

e  Blue warehou: A highly mobile species found in shelf and upper slope waters. Spawning
has been recorded on the Tasmanian west coast from 5 July to 6 September with a peak in
mid to late August (Bruce et al, 2001). Distribution of larvae suggests that the species
spawns over a large area from Kangaroo Island to Southern Tasmania with a major
spawning grounds located on the central west and north-west coasts of Tasmania (refer
Figure 5-9). A separate major spawning area occurs off eastern Victorian/southern NSW
with spawning approximately one month earlier than those of west Bass Strait (Bruce et al,
2001).

o  Spotted warehou: Also a highly mobile species found in shelf and upper slope waters.
Spawning dates for larvae in Tasmanian waters ranged from 18 July to 17 August with a
peak in early-mid August across broad areas of south-eastern Australia (between south-
western Tasmania and southern NSW) (Bruce et al, 2001) (refer Figure 5-9). Juveniles are
widespread in southern Australian waters with bays and estuaries in south-eastern Tasmania
major nursery areas for both warehou species.

Figure 5-9: Distribution of blue warehou (S. brama) and spotted warehou (S. punctata) larvae
<5 mm BL. Scale, number of larvae per 1000 m* (Bruce et al, 2001)
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e  Ocean perch: A demersal fish inhabiting waters of the southern continental shelf and slope
between Newcastle (NSW) and Shark Bay (WA) (Paxton and Colgan, 1993) with both a
shallow on deep water form (Furlani, 1997). Broadscale spawning occurs throughout
Tasmanian waters from late winter to late summer peaking during September to December
(Furlani, 1997). The species is viviparous with the juvenile phase pelagic (Furlani, 1997).

For other details on spawning, refer to commercial fisheries (Section 5.7.5).
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Table 5-4: Commercially important species in the SE marine region (spawning)
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Species Name Spawning Type Ao Dert: Spawning Location Spav.vnmg - limefiamel[OiwayiBssin) References
Range Dorrigo MSS| ) FIM|[A|M J ) A N D

Albacore Tuna At least twice each summer 0-500 m Between 5°-25°S X NOO (2002), Kailola et al (1993)

Southern Bluefin Tuna Multiple spawning NA Between 5°-20% (indian Ocean) X NOO (2002), Kailola et al (1993)

Blue Shark NA 0-350 m Coastal NSW X NOO (2002), Kailola et al (1993)

|Blue-eye Travalla*® Multiple spawning 200-300m Continental slope v NOO (2002), Kailola et al (1993)

Jackass morwong* Serial Spawners 40-400 m Bass Strait & Tasmanian Coastal Waters v NOO (2002), Kailola et al (1993)

Tiger Flathead™ NA <200m Bass Strait & Southern Tasmania v HNOO (2002), Kailola et al (1993), Bruce et al (2002)
Sand Flathead NA 30-160 m Bays, estuaries & shallow coastal waters X NOO (2002), Kailola et al (1993), Bruce et al (2002)
Pink ling*® Aggregation 20-800 m Strahan (Tas), Lakes Entrance (Vic), Gabo Island (NSW X NOO (2002), Kailola et al (1993), Bruce et al (2002)
Jack mackerel Widespread spawning 0-460 m Tasmania v NOO (2002), Kailola et al (1993),

Striped trumpeter Multiple spawners 0-300m Inshore reefs to spawn (30-50 m depth) v NOO (2002), Kailola et al (1993), Bruce et al (2002), Tasfish, 2018
John Dory Serial spawners (aggregations rare) 0-200 m Widely dispersed, NSW and NZ locations v NOO (2002), Kailola et al (1993), Bruce et al (2002)
Hapuka NA 0-450 m Unknown Australia, Cook Strait (NZ) X NOO (2002),Beentjes & Francis (1999)

Orange Roughy Spawning aggregations in winter 700-1200 m St Helens, Central NSW, South of Tasmania X NOO (2002), Kailola et al (1993),

Oreos Synchronous 750-1200m  |Widespread through SEMR v NOO (2002), Kailola et al (1993),
|Blue grenadier*® Isochronal spawners 200-1000 West coast of Tasmania (Cape Sorell) X NOO (2002), Kailola et al (1993),

Blue warehou* Three batches of eggs per season 50-500 West Coast Tasmania/Southern NSW v NOO (2002), Kailola et al (1993), Bruce et al (2001)
Spotted warehou NA 0-650 Spawning western Tasmania to southern NSW v NOO (2002), Kailola et al (1993), Bruce et al (2001)
Western gemfish® NA 0-400 m Summer in west of Great Australian Bight X NOO (2002), Kailola et al (1993), Bruce et al (2002)
Mirror Dory* NA 50-600 m NSW waters X NOO (2002), Kailola et al (1993), Bruce et al (2002)
Silver trevally*® Partial spawner (several egg batches) 0-120 m Shelf and estuary waters v NOO (2002), Kailola et al (1993), Bruce et al (2002)
Ocean perch* Viviparous, protracted spawning 50-750 m Coastal waters around Tasmania v NOO (2002), Kailola et al (1993), Bruce et al (2002)
Dogfish Ovoviviparous (1-9 per litter) 50-900 m Mid-slope, closure areas for breeding - not Dorrigo v NOO (2002), Kailola et al (1993), Bruce et al (2002)
Gummy shark® Ovoviviparous 0-80 m Shallow, coastal waters X NOO (2002), Kailola et al (1993), Bruce et al (2002)
School shark*® Ovoviviparous 0-800 m Waters of South Australia X NOO (2002), Kailola et al (1993)

Sawshark® QOvoviviparous <300m Shallow coastal areas X NOO (2002), Kailola et al (1993), AFMA (2018)
Elephant fish Aggregate 0-200 m Continental shelf v NOO (2002), Kailola et al (1993)

Snapper Serilka spawners 0-35m Waters <50 m X NOO (2002), Kailola et al (1993)

Australian salmon Spawning aggregation 0-30m Lakes Entrance to Bermagui X NOO (2002), Kailola et al (1993)

Southern Rock Lobster® | Fertilised egg release (multiple cohorts) 0-200 m Continental shelf v NOO (2002), Bruce et al (2002)

Giant Crab* Fertilised egg release 18-400 m Edge of the continental shelf v FRDC, 2017

Abalone Fertilised egg release 0-40m Inshore reef area X Mundy & Jones, 2017; Morgan & Shepard, 2006
Pilchard/Sardine Synchonous multiple-batch spawners <200 m Inshore on the continental shelf v NOO (2002), Kailola et al (1993), Bruce et al (2002)

Species not present in the Dorigo MSS area during spawning
Species may be spawning in the Dorrigo MSS area

Fertilise Eggs
Larvae Release
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5.4.5 Cetaceans

The EPBC Act PMST (DOEE, 2018a) lists 28 cetacean species as possibly occurring in the Dorrigo
MSS area. Within the EMBA, 29 species may be present. Of these, five species are listed as
threatened: the blue whale (Balaenoptera musculus), humpback whale (Megaptera novaeangliae),
southern right whale (Eubalaena australis), fin whale (Balaenoptera physalus) and sei whale
(Balaenoptera borealis); and 10 species are listed as migratory. Table 5-5 provides details of the
species which are listed under the EPBC Act which may have habitat within the Dorrigo MSS area
and EMBA. Details of those threatened and migratory cetacean species are discussed further in this
section.

5.4.5.1 Humpback whale

The humpback whale (Megaptera novaeangliae), a migratory species listed as vulnerable, is found
throughout Australian Antarctic waters and Commonwealth offshore waters (DoEE, 2018e).
Humpback whales feed on krill primarily during the summer months in Antarctic waters south of
about 55°S (peak season mid-January to February) (DoEE, 2018e). Some feeding has also been
observed in Australia's coastal waters, but this is thought to be opportunistic and forms only a small
portion of their nutritional requirements (DoEE, 2018e). Two recognised populations exist in
Australia, the western Australian population of humpbacks, which is a genetically distinct group
from the eastern Australian group. The species commences a northerly migration from Antarctic
waters reaches southeast Australia in April-May. The species then migrates north to the Great
Barrier Reef (14°S-27°S) where breeding takes place, after which the southern migration
commences (DOEE, 2018e). Migratory humpbacks on their southern migration pathway are in
south-east Australian waters in November-December each year (refer Figure 5-10) (DEH, 2005a).

The migratory pathways for this species are distinct along the eastern and western Australian
coastlines with a lower presence in the GAB (DEH, 2005a). Groups of young males typically lead
the migration while pregnant cows and cow-calf pairs follow. The exact timing of the migration can
vary depending of water temperature, sea ice and predation risk (DoEE, 2018e). In Victoria there
are reports of Humpback Whales in all months except February (DoEE, 2018e).

Gill et al., (2015) assessed the cetacean presence over the continental shelf/slope waters between
western Bass Strait to the eastern GAB from systematic aerial surveys between 2002 and 2013,
noting that the period of highest seasonal effort was between November to April in those years.
There were ten sightings of humpback whale during this period with 18 individuals identified in a
mean group size 1.8+1.0. These species were encountered most often between May and September.
The mean depth of the species was observed to be 57 = 31 m. Recorded encounter data for this
period was (Gill et al, 2015):

e September — 0.35 whales sighted/1000 km survey distance;
October — 0 whales sighted/1000 km survey distance;
November — 0.05 whales sighted/1000 km survey distance;
December — 0.07 whales sighted/1000 km survey distance;
January, February, March, April — 0 whales sighted/1000 km survey distance;
May — 0.11 whales sighted/1000 km survey distance;
June — 0.99 whales sighted/1000 km survey distance;
July — 1.0 whales sighted/1000 km survey distance; and
August — 0 whales sighted/1000 km survey distance.
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Table 5-5: EPBC listed marine mammal species which may occur in or around the Dorrigo MSS survey area (DoEE, 2018a)

Status: Likelihood of Occurrence:
E: Endangered LO: Species/ species habitat likely to occur in area
V: Vulnerable MO: Species/ species habitat may occur within area

M: Migratory FMO: Foraging/Feeding may occur within area
L: Listed FKO: Foraging/Feeding known to occur in area
KO: Species/ species habitat known to occur within area
FLO: Foraging/Feeding likely to occur in area
BO: Breeding known to occur in area
Type of | Presen : .
ST SR Fa T R gﬁﬁ Pr(eéeAn)ce tin BIA (OA) P‘ﬁk‘" BIA (EMBA) g’{an/”s"f"“‘:l‘c"e‘
Cetaceans Balaenoptera acutorostrata Minke Whale L MO v - v - -
Balaenoptera bonaerensis Antarctic Minke Whale M LO v - v - =
Balaenoptera borealis Sei Whale V.M FLO v - v - v [1]
Balaenoptera musculus Blue Whale E.M FKO v Foraging v Foraging (annual v [2]
(annual high high use)
usc) Distribution
Distribution
Balaenoptera physalus Fin Whale V.M FLO v - v - v [3]
Berardius amuxii Amoux's Beaked Whale L MO v - v - -
Caperea marginata Pygmy Right Whale M FMO v - v - -
Delphinus delphis Common Dophin L MO v - v - -
Eubalaena australis Southern Right Whale E.M KO v - v Connecting habitat | v/ [4]
Globicephala macrorhynchus Short-finned Pilot Whale L MO v - v - -
Globicephala melas Long-finned Pilot Whale L MO v - v - -
Grampus griseus Risso's Dolphin L MO v - v - -
Kogia breviceps Pygmy Sperm Whale L MO v - v - -
Kogia simus Dwarf Sperm Whale L MO v - v - -
Lagrnorhynchus obscurus Dusky Dolphin M LO v - v - -
Lissodelphis peronii Southern Right Whale Dolphin L MO v - v - -
Megaptera novaeangliae Humpback Whale V.M KO v - v - v [5]
Mesoplodon bowdoini Andrew's Beaked Whale L MO v - v - -
Mesoplodon densirostris Blainville's Beaked Whale L MO v - v - -
Mesoplodon grayi Gray's Beaked Whale L MO v - v - -
Mesoplodon hectori Hector's Beaked Whale L MO v - v - -
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Status: Likelihood of Occurrence:
E: Endangered LO: Species/ species habitat likely to occur in area
V: Vulnerable MO: Species/ species habitat may occur within area
M: Migratory FMO: Foraging/Feeding may occur within area
L: Listed FKO: Foraging/Feeding known to occur in area
KO: Species/ species habitat known to occur within area
FLO: Foraging/Feeding likely to occur in area
BO: Breeding known to occur in area
Type of | Presen . ;
Species Type Scientific Name Common Name gﬂg Presence | tm BIA (OA) P‘mx“ BIA (EMBA) gl’;n,”si"::‘l‘;:
(0A) OA
Mesoplodon layardii Strap-toothed Beaked Whale L MO v v -
Mesoplodon mirus True's Beaked Whale L MO v v -
Orcinus orca Killer Whale M LO v v -
Physeter macrocephalus Sperm Whale M MO v v -
Pseudorca crassidens False Killer Whale L LO v v -
Tursiops aduncus Indian Ocean bottlenose dolphin | L LO X v -
Tursiops truncatus s. str. Bottlenose Dolphin L MO v v -
Ziphius cavirostris Cuvier's Beaked Whale L MO v v -
Other Mammals Arctocephalus forsteri New Zealand Fur Seal L MO v v -
Arctocephalus pusillus Australian Fur Seal L MO v v -

Definitions: Refer Table 7-1
References:

[1] Conservation advice for the Sei Whale (TSSC, 2015¢)
[2] Blue Whale Conservation Management Plan (DoE, 2015)
[3] Conservation advice for the Fin whale (TSSC, 2015d)
[4] Conservation Management Plan for the southern right whale (SEWPC, 2012)

[5] Conservation advice for the Humpback Whale (TSSC, 2015c¢)
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Observation data for humpback whale occurrence corresponds with the timing of migration to and
from calving grounds off northern Australia (Dawbin 1966; cited in Gill et al. 2015), and evidence
of autumn feeding is consistent with opportunistic feeding observed in migration routes off eastern
Australia (Stamation et al., 2007; cited in Gill et al., 2015).

Figure 5-10: Distribution, migration and recognised aggregation areas of the humpback whale
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The NCVA records that the survey area does not lie in a BIA (breeding, feeding, resting or migration
pathway) for the humpback whale (DoEE, 2018b). It is possible that this species may be encountered
migrating during the Dorrigo MSS activities, however the proposed MSS area is located further
west than the humpback’s normal (eastern) migration route and based upon observation data, the

timing of the survey is expected to avoid peak encounter periods and the potential for encounter is
considered unlikely.

Recovery Plan/Conservation Advice (Humpback Whale):
There 1s no recovery plan in place for the humpback whale (Megaptera novaeangliae). The recovery
plan (DEH, 2005a) ceased to be in effect from 1 October 2015.

Information from the conservation advice for the Humpback whale (TSSC, 2015a) identifies the
following threats relevant to the Dorrigo 3D MSS:

e Noise interference from anthropogenic noise sources including seismic exploration,
shipping noise and sonar systems. The potential impacts of increasing noise can include
hearing impairment, organ damage or mortality, masking vocalisations, change in call
frequency or amplitude and behavioural disturbance;

e Entanglement when the whale is caught in marine debris and is unable to free itself; and

e Vessel disturbance and strike.
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Conservation and management actions details for these threats are detailed in Table 5-6. Noise
interference is discussed in Section 7.2, entanglement with marine debris in Section 7.9 and vessel
disturbance and strike in Section 7.11.

Table 5-6: Conservation advice for the Humpback Whale (TSSC, 2015a) — Threats relevant to

activity

Relevant Threat/ Objectives

Conservation and Management Action

Action taken within EP

Assessing and addressing
anthropogenic noise; shipping,
industrial and seismic surveys

All seismic surveys must be undertaken consistently with the
EPBC Act Policy Statement 2.1 — Interaction between
offshore seismic exploration and whales. Should a survey be
undertaken in or near a calving, resting, foraging area, or a
confined migratory pathway then Part B. Additional
Management Procedures must also be applied.

Dorrigo survey is not within BIA
(calving, resting, foraging or
confined migratory pathway) of
Humpback whale.

EPBC Act Policy Statement 2.1 —
Interaction between offshore
seismic exploration and whales will
be applied.

For actions involving acoustic impacts (example pile driving,
explosives) on humpback whale calving, resting, feeding
areas, or confined migratory pathways site specific acoustic
modelling should be undertaken (including cumulative noise
impacts).

Acoustic modelling has been
undertaken for this survey. Survey
area 1s not within recognised
calving, resting, feeding or
migratory pathways for the species.

Should acoustic impacts on humpback calving, resting,
foraging areas. or confined migratory pathways be identified a
noise management plan should be developed.

Entanglement — Marine Debris

Not applicable to Dorrigo survey.

Threat Abatement Plan (marine

debris) will be applied within this
EP.
Minimising Vessel Collisions Maximise the likelihood that all vessel strike incidents are Reporting requirement to be

reported in the National Ship Strike Database. All cetaceans included within Section 8.11

are protected in Commonwealth waters and, the EPBC Act (Cetacean collision with vessel)

requires that all collisions with whales in Commonwealth

waters are reported. Vessel collisions can be submitted to the

National Ship Strike Database at

https://data. marinemammals.gov.au/report/shipstrike

Ensure the risk of vessel strike on humpback whales is Vessel strike risk assessment

considered when assessing actions that increase vessel traffic included in this EP (Section 7.11)

in areas where humpback whales occur and, if required

appropriate mitigation measures are implemented to reduce

the risk of vessel strike.

5.2.5.2 Blue whale

The blue whale (Balaenoptera musculus), a migratory species listed as endangered, is present in
waters off Australia’s Antarctic Territory and is widespread in all Australian waters at various times
of the year (DoEE, 2018f). The species is oceanic and appears to undertake extensive migrations
between warm water (low latitude) breeding areas and cold-water feeding grounds during summer
between approximately 20°S and 60-70°S (Bannister et al, 1996; DoE, 2015). Migration pathways
are not known however it is thought the species migrates to Antarctic waters in early summer and
leaves in autumn migrating to tropical breeding areas (Indonesian and possibly SW Pacific waters)
during winter (DoEE, 2018f). Blue whales have extensive, global migration patterns that are not
known to follow particular coastlines or oceanographic features (Bannister et al, 1996). Exact
breeding ground locations are also not known (Bannister et al, 1996) however it is thought a region
in deep oceanic waters around the Indonesian Archipelago may be significant (DoEE, 2018f).

Migration:
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There are two recognised subspecies of the Blue whale in Australian waters - the true-blue whale
(Balaenoptera musculus intermedia) and the pygmy blue whale (Balaenoptera musculus
brevicauda). Pygmy blue whales don’t migrate as far south (to approximately 55°S) compared with
the true-blue whale (Bannister et al, 1996). While true blue whales appear to feed mainly, if not
exclusively, in the Antarctic, pygmy blues feed in more temperate latitudes. It is therefore likely
that records of blue whales feeding in Australian waters between late spring-autumn are pygmy blue
whales (DEH, 2005b) (hereafter referred to as blue whales). The blue whale feeds on pelagic
crustaceans (zooplankton including krill, salps and copepods) (DoEE, 2018f). Krill has strong
swimming abilities (McClatchie et al, 2006b) with vertical migration within the water column
between 10-40 m. The blue whale distribution around Australia is provided in Figure 5-11 and
migration pathways are provided in Figure 5-12.

Photo-identification has confirmed within and between season movement of pygmy blue whales
between the Bonney upwelling and Perth Canyon feeding areas (Garcia-Rojas et al, 2018). Satellite
tagged individuals have been tracked migrating north from the Perth Canyon to Indonesian waters
almost to the equator, the likely breeding area for this population (Branch et al, 2007; Gales et al,
2010; Double et al, 2014: cited in Garcia-Rojas et al, 2018). While migratory pathways require
further delineation, satellite tagging undertaken has established the following (refer Figure 5-13):
e For one whale tagged in Geographe Bay (WA), migration into the Southern Ocean 775 km
southeast of Cape Leeuwin between 4 December 2002 and late January 2003 (Garcia-Rojas
et al, 2018); and
e For four adult pygmy blue whales tagged in April 2005 in Discovery Bay (VIC), three
whales moved along the continental shelf before tagging transmissions ceased. The fourth
whale subsequently moved northwest along the continental shelf, then tracked back 80 km
to the southeast along the shelf, and then tracked due south reaching the Subtropical
Convergence Zone (STC). During its presence at the STC, the whale slowed its travel speed
and limited its movements to an area less than 10, 000 km?. This whale was also a resight of
a whale previously photo-identified in February 2004 in the Perth Canyon (Garcia-Rojas et
al, 2018)

The Subtropical Front (confluence of sub-tropical and subantarctic waters between 40-45°S) is
likely to be a large-scale feeding area (Mikhalev, 2000; cited in DoEE, 2018f). Satellite tagging has
shown rapid movement from western and eastern Australia to the Subtropical Front — an area
targeted by Soviet whalers during the 1960s (Mikhalev, 2000; cited in DoEE, 2018f). Additional
studies involving long-term (3 year) acoustic data collection over the Southern Ocean (between
Australia and the Antarctic continent) found peak acoustic presence of the pygmy blue whale
occurred between March-May and at more northerly recording sites compared with the Antarctic
blue whale acoustic presence (May to August) (Gedamke et al, 2007; cited in DoEE, 2018f).
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Figure 5-11: Pygmy blue whale distribution around Australia (DoE, 2015)
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Figure 5-12: Pygmy blue whale migration routes (DoE, 2015)
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Figure 5-13: Satellite Tracking of pygmy blue whale individuals in the Subtropical
Convergence Zone south of Australia (STC) between 4 December 2002-31 January 2003 (grey
triangles) and 5-18 April 2005 (grey line). Historical Soviet whaling catches of pygmy blue
whales are indicated by the white circles) (Garcia-Rojas et al, 2018)
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Blue whale temporal presence in Otway Basin:

Key feeding areas within Australian waters for the blue whale are the Bonney upwelling system,
adjacent water off South Australia and Victoria, and the Perth Canyon (WA). According to the
NCVA (DoEE, 2018b), the continental shelf area between Robe and Cape Otway is a foraging area
with high annual use where the blue whale feed on abundant swarms of krill nourished by the
Bonney Upwelling, a seasonal event where nutrient rich cold waters are pushed to the surface from
the deeper ocean. The blue whale is known to feed predominantly between January to April although
the within-season distribution trends in Bass Strait are unknown. Distribution and timing of blue
whales in the Bonney upwelling can vary. During November and December 2012, large numbers of
blue whales were sighted in the eastern area of the Bonney Upwelling, just west of Bass Strait (DoE,
2015).

Branch et al (2007), based upon blue whale records for historic catch, sightings, strandings, mark-
recapture movement studies and acoustic detections (period 1950-2007), established a low seasonal
presence between June and October with increased sightings in November. Aerial surveys (1998-
2001) did not sight blue whales during June-October (Gill, 2002; cited in Gill et al, 2011). Non-
systematic surveys conducted between June and October have found no whales, nor have any been
reported from other sources (Thiele 2005; cited in DoEE, 2018f).

Gill et al. (2011) undertook 69 aerial surveys between January 2002 and May 2007 to establish the
spatial and temporal variation of abundance and distribution of blue whales in the area extending
from west of Kangaroo Island (~136°E) to Cape Otway (Vic) during the upwelling season
(November-May). The following observations!> were made with respect to blue whales:
e Blue whales are usually restricted to the western and central zones in November entering the
eastern zone in December (refer Figure 5-14 below);
e Blue whales are widely spread through the central and eastern zones during January-April
¢ Inthe eastern zone, encounter rates peak in February (9.8 whales/1000km); dropping slightly
to 8.8 whales/1000km in March; then declining to approximately 4 whales/1000km in April

15 It was noted that cach season is unique and the exact timing and location of the first appearance of Blue Whales in the area varies.
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and to a single sighting in May (0.4whales/1000km). Encounter rates in November are zero
and in December is 1 whale/1000km (refer Figure 5-15);

e The central zone is most consistently used by blue whales;

e FEighty percent of blue whales are encountered at depths between 50-150m and 93% of
sightings occurred in water depths <200m in the eastern and central zones with 10% of
sightings within Skm of the 200m isobath; and

e A mean blue whale group size of 1.3+0.6 was observed per sighting record with cow-calf
pairs observed in 2.5% of the sightings. This group size minimises the potential for ‘prey’
competition (DoEE, 2018f).

Foraging was observed in 23% of sightings; and in 48% of sightings euphausiid surface swarms
were within ~ 2 km of the whales. At times where no surface swarms were sighted (i.e. 52% of
sightings), the likely presence of submerged prey swarms was often indicated by blue whales diving
steeply and resurfacing nearby, with partly open mouths and distended throat pouches (Gill et al,
2011).

An aerial survey undertaken for the WHL Energy La Bella MSS on 30" November 2013 (more
recent data) identified blue whales aggregating along the shelf-break area to the west of the Dorrigo
3D MSS area (refer Figure 5-16). Blue Whale Study (Stakeholder No 25) has identified that during
the 2012 Astrolabe and Bellerive MSS to the northwest of the Dorrigo MSS area, 21 blue whales
were observed on 10" November and in January 2012 blue whales were scattered along the shelf to
the southern end of King Island. Blue whales have been sighted in the Dorrigo area during
November, and appear to feed right throughout the Dorrigo MSS area, though not necessarily in
November. BWS has never found blue whales in the Dorrigo MSS area in October although some
early birds have sometimes been sighted around Portland during October.

Foraging Characteristics:

In feeding and foraging grounds, the pygmy blue whale typically occurs as individuals or in groups
of two. This may minimise the potential for competition of small patches of krill (DoE, 2015). In
the Bonney Upwelling, the blue whale frequently lunge forage at or near the surface; but at other
times, they may also dive to varying depths to forage (Gill 2004; Gill & Morrice 2003).

Croll et al., (2001) studied the diving behaviours for blue and fin whales during migration and
foraging. Foraging dives in both species were deeper, longer in duration and distinguished by a
series of vertical excursions where lunge feeding presumably occurred. On average, blue whales
dived to 140.0 (+46.01) m and for 7.8 (x1.89) min when foraging, and 67.6 (£51.46) m and for 4.9
(£2.53) min when not foraging. Similarly, Goldbogen et al., (2011) studied foraging dives for 265
blue whales and identified the maximum foraging depth was 290 m and a maximum dive duration
of 12.8 mins.
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Figure 5-14: Blue whale sightings in the Otway Basin (Gill et al, 2011)
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Figure 5-14: Blue whale sightings in the Otway Basin (Gill et al, 2011) (Con’t)
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Figure 5-15: Blue Whale Encounter Rate by Month for Central & Eastern Zones (Gill et al,
2011)
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Encounter Rates:

The Dorrigo MSS survey period (September 1 to October 31) i1s temporally positioned to avoid
overlap with biologically important timeframes where the blue whale is present in the Otway Basin
(1.e. Bonney upwelling period). Encounter is not expected based upon available sighting data and
upwelling information.

Conservation Management Plan (Blue whale):

Page | 97



Dorrigo 3D Marine Seismic Survey (T/49P) @)

The Blue Whale Conservation Management Plan (DoE, 2015) identifies noise interference and
vessel disturbance as threats which are relevant to the Dorrigo 3D MSS (refer Table 5-7). Noise
interference is addressed in Section 7.2 and vessel interference/collision is addressed in Section
7.11.

Table 5-7: Conservation management plan for the blue whale (DoE, 2015) — Threats relevant

to activity
Relevant Threat Action Objective Action within EP
Noise Interference Anthropogenic noise in BIAs will be managed Position Dorrigo survey outside
such that any blue whale continues to utilise the | foraging timeframe observed for the
area without injury and is not displaced from a blue whale in the bonney upwelling
foraging area. area.
EPBC Policy Statement 2.1 — Interaction Implement EPBC Policy Guideline 2.1
between offshore seismic exploration and for survey activities.
whales is applied to all sesimic surveys.
Vessel Strikes Ensure all vessel strike incidents are reported on | Report all vessel strike incidents on
the National Ship Strike database. the National Ship Strike Database.
Included in requirements in Section
8.11.
Ensure the risk of vessel strikes on blue whales | Implement requirements of the draft
is considered when assessing actions that Stragey for mitigating vessel strikes of
increase vessel traffic in areas where blue marine megafauna.

whales occur and, if required, appropriate
mitigation measures are implemented.

5.2.5.3 Southern right whale

The southern right whale (Eubalaena australis) (SRW) a migratory species listed as endangered, is
seasonally present on Australia’s southern coastline, distributed in the southern hemisphere between
20°S and 60°S with main feeding areas thought to occur between 40°S and 55°S (DoEE, 2018g).
The species is pelagic in summer foraging in the open Southern Ocean (Bannister et al, 1996)
between 32° and 65°S (DoEE, 2018g) and migrates from the subantarctic to southern Australian
coastal waters to calve and mate (Mustoe & Ross, 2004). The species are regularly present on the
Australian coast between early-April to early November with 1solated individuals seen outside these
periods (DoEE, 2018g).

Gill et al. (2015) has assessed the presence of cetacean species over the continental shelf/slope
waters between western Bass Strait to the eastern GAB (Cape Otway to Cape Jaffa) from systematic
aerial surveys between 2002 and 2013. These surveys were undertaken across all months with the
highest seasonal effort from November to April. There were twelve sightings of southern right whale
most often between June and September, with 52 individuals identified in a mean group size
4.2+4.2. Recorded encounter data for the period the SRW was observed is as follows:
May - 0 whales sighted/1000 km survey distance;
June — 0.8 whales sighted/1000 km survey distance;
July — 3.1 whales sighted/1000 km survey distance;
August — 6.8 whales sighted/1000 km survey distance;
September — 8.8 whales sighted/1000 km survey distance; and

e October — 0 whales sighted/1000 km survey distance.
Peak periods for mating for the species is from mid-July through August (DoEE, 2018g). Pregnant
females generally arrive during late May/early June and depart with calves in September-October
however the general time of arrivals and departures varies on an inter-annual basis. Calving females
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are known to have high site fidelity and a 3 to 4-year calving interval. Other population classes stay
for shorter and variable periods undertaking coastal movements and departing the coast earlier than
female-calf pairs (SEWPC, 2012).

In recent decades, sightings of SRWs have been recorded around the coastline of Tasmania with
most sightings occurring on the east coast, particularly in the south east region. The areas of most
frequent use are consistent with the locations of the whaling stations and reflect the areas of sheltered
bays and shallow water where the whales used to congregate and breed in large numbers (AMMC,
2012). Within Tasmanian waters, the seasonal occurrence of SRWs show most whales are observed
between June and August, although they have been reported in all months (AMMC, 2009). Reports
of SRWs in Tasmania show an overall increase in recent years, not-withstanding significant inter
annual variation and increasing observations of whale aggregations remaining in the area for
increasing periods, increasing observations of feeding and highly active and social behaviours.
Cow-calf pairs are recorded in low numbers in Tasmania in most years (AMMC, 2012).

Tasmanian sighting data (1899 — 2018) identifies the east coast of Tasmania as having a higher
sighting occurrence than the west coast (928 of 1068 sighting records) and King Island (13 of 1068
sighting records) (AMMC, 2018). Tasmanian sightings comprised of up to 7 individuals per sighting
predominantly in south-eastern Tasmania, with 1-2 individuals per sighting usual (AMMC, 2018).
Of the sightings around King Island, 12 were observed in the more sheltered coastal areas along the
east coast of King Island (AMMC, 2018). A total of 19 SRWs were observed within these 13
sightings (AMMC, 2018).

SRWs until recently have been thought to be one population, however it is possible two populations
exist — the south-east SRW population (Ceduna to Sydney including Tasmania) which is
demographically separate to the south-western SRW population (located between Cape Leeuwin,
WA and Ceduna) (SEWPC, 2012). In terms of spatial recovery, the south-west population is
recovering moderately well with three well established calving areas and evidence of a number of
smaller and emerging calving areas being regularly but variably occupied. The south-east population
is not showing the same spatial recovery with very low regular habitat occupancy, particularly when
considered in relation to historic ecology (SEWPC, 2012). Photo-identification studies for the SE
population (~300 individuals) shows there is little population movement within the region or
between the SE and other regions (AMMC, 2009).

Calving Areas:

Key breeding areas within Australia are southern Western Australia (Doubtful Island Bay, Israelite
Bay, Twilight Cove, Flinders Bay and Albany), South Australia (Head of Bight (HOB)) and Victoria
(Warrnambool) (~125 km NNW of the Dorrigo MSS area) (SEWPC, 2012). Areas along the
Victoria coastline such as Port Fairy and Portland also provide seasonal calving habitat (SEWPC,
2012). During calving, the whales are generally within 2 km of the shoreline with calving occurring
in waters less than 10 m deep (DoEE, 2018g) (refer Figure 5-17). At Logan’s Beach
(Warrnambool), up to 6 cow/calf pairs (average 2.4) are resident per season (AMMC, 2009) and
tend to be resident for most of the season, whereas at other south-east Victorian sites, they seem to
be transiting through and are only seen for a short time (AMMC, 2009). The majority of first
sightings in Western Victoria occur in May (54%) and June (42%). The majority of last sightings in
western Victoria occurs in September (50%) and October (38%) but there may be an increasing
trend towards October with the last sightings occurring in 7 out of the last 10 years (SWIFFT, 2018).

Foraging:
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Foraging ecology for the species is poorly understood and observations of feeding are rare (SEWPC,
2012). Species have been observed feeding in the region of the Sub-Tropical Front (41-44°S) in
January and December. In that region copepods are mainly consumed, whereas at higher latitudes
krill is the main prey item. Coastal Australian waters are not generally used for feeding (SEWPC,
2012).

Figure 5-17: Coastal aggregation areas for southern right whales (SEWPC, 2012)
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Individuals of the species are known to use widely separated coastal waters (200-1500 km apart)
within a season, indicating substantial coast-wide movements (Kemper et al. 1997; Burnell, 2001:
cited in Charlton et al. 2014). The longest movements are undertaken by non-calving whales, though
calving whales have also been recorded to move up to 700 km in a single season. Such movements
indicate the connectivity of coastal habitat is important for the species (SEWPC, 2012; Charlton et
al. 2014).

Migration pathways between coastal Australian waters and offshore feeding grounds are not well
defined (Gill et al. 2015; SEWPC, 2012). Exactly where whales approach and leave the coast from
and to offshore areas is not well understood (SEWPC, 2012). A predominance of westward
movements amongst long-rang photo-identification may indicate a seasonal westward movement in
coastal habitat (SEWPC, 2012). More or less direct approaches and departures from the coast are
also likely (SEWPC, 2012). SRWs are thought to be solitary during migration or accompanied by a
dependent calf (SEWPC, 2012). Data obtained on the migratory movements of three adult females
(accompanied by calves) implanted with satellite telemetry devices at the HOB during September
2014 by Mackay et al. (2015) identified two whales migrated directly south from the HOB, while
one, after a period without data transmissions, moved west from Albany, WA, into the Naturaliste
Plateau (refer Figure 5-18). All whales had begun migration away from the HOB by the 6 October
2014.
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Based on head callosity ‘matches,’ individual whale movements have been recorded between the
Antarctic and the West Australian/South Australian coast (15 animals), between 41-44°S and the
West Australian/South Australian coast (2 animals), along the coast between HOB (SA) and West
Australia (mainly westward movement - 18/30 animals) and between the Auckland Islands (New
Zealand subantarctic) and Head of Bight (3 animals). Two discovery mark returns show summer
movement eastwards south of the GAB and Tasmania (Tormosov et al., 1998; cited in AMMC,
2012). American whaling logbook data (‘Townsend’s Charts’ - see Bannister, 2001; cited in
AMMUC, 2012) show a general movement south from the coast from September, with south-easterly
movement offshore in summer. In the 1840s, whalers were reported as believing that right whales
moved northwards from the south early in the season, approaching Tasmania from about April and
continuing on past Victoria and into the Bight. SRWs were also thought to approach the whole coast
from the south, striking southward as a body from Cape Leeuwin and working southeast, 2-300
miles from land in October/November. Such a generalised, almost circular, anti-clockwise pattern
for right whales south of Australia was suggested by Burnell (2001; cited in AMMC, 2012) from
intra-year (95% westerly) and inter-year (75% easterly) movements recorded mainly from HOB
(AMMC, 2012).

Tagging studies on SRW at the Auckland Islands (NZ) during July and August 2009 also showed
three whales travelled westwards to the south of Southern Australia between 38°-48°, although one
whale visited to New Zealand mainland before heading west (Childerhouse et al, 2010). Tagging
studies undertaken in South African waters in 2001, showed most coastwise movement on the south
coast occurred in a westerly direction. Three whales tagged on the west coast and one tagged on the
south coast moved north into St Helena Bay, a probable feeding ground. Five animals tracked after
leaving the coast maintained a bearing of 201°-220°before branching out over the southeast Atlantic
from 37°to 60° S and between 13°W and 16°E, traveling 3,800-8,200 km (Mate et al, 2011).

BIAs for the species are present at large and small established and emerging aggregation areas used
for calving and nursing and coastal connecting habitat (coastal waters) (refer Figure 5-19). As
identified in that figure, the NCVA (DoEE, 2018b) shows a seasonal aggregation area between
Bridgewater Bay, Portland and Logan’s Beach, Warrnambool for calving BIA for seasonal calving
in shallow waters between May and November. It is also noted that less than 10% of the Australian
SRW population is distributed east of Adelaide (DoEE, 2018b). BIAs are present to 3 km from
shoreline in the coastal waters surrounding King Island (low use coastal connecting habitat BIA)
and the Victorian coastline (migration and resting on migration habitat BIA) which is likely used
by the southern right whale between May to November (DoEE, 2018b).
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Figure 5-18: Movement of three southern right whales tracked from Head of Bight South
Australia [Tag 120944 (Blue); Tag 120949 (Red) and Tag 120 945 (Green)] (Mackay et al. 2015)
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Figure 5-19: Southern right whale BIAs (Victoria and Northern Tasmania) (DoEE, 2018b)

larch 22, 2018 12311182
Exclusive Econcmic Zone [ Aggregaticn [ - ? 1(20 m

—  Sate/Territory waters outer imit Migration and resing on migration é 45 s'o u'wm
= Merine regons - ercs.

B Eresdng, Brasdng kely

[[] cahing havitat

— Connacling habitat

The Dorrigo 3D MSS area does not spatially overlap SRW BIAs however lies adjacent or in
proximity to BIA areas for coastal connecting habitat, seasonal aggregations and migration and
resting on migration habitat (DoEE, 2018b). As this species is seasonally present in coastal waters
between late April and early November, encounter is possible during the September-October
timeframe as the species may transit through the Dorrigo MSS area or be present in coastal BIAs.
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Conservation Management Plan (Southern right whale):

The Conservation Management Plan for the SRW (SEWPC, 2012) identifies noise interference and
vessel disturbance as threats which are relevant to the Dorrigo survey (refer Table 5-8). Noise
interference is addressed in Section 7.2 and vessel interference/collision is addressed in Section
7.11.

Behavioural impacts to SRW while using biologically important areas (BIA’s) is biologically
relevant because these coastal habitats are necessary for essential life functions including calving
and nursing, and migration through connecting this coastal habitat (SRW CMP pg28-29). The
current level of scientific information available on SRW populations in the Bass Strait region show
that known areas for migration, resting and aggregating occur along parts of the Australian mainland
coastline (Figure 5-19). The BIA that occurs around King Island has been identified as such because
it may be coastal connecting habitat (Figure 5-19A). The SRW CMP defines coastal connecting
habitats as habitat “which may also serve a migratory function or encompass locations that will
emerge as calving habitat as recovery progresses (some locations within connecting habitat are
occupied intermittently but do not yet meet criteria for aggregation areas)” (CMP pg 29). In addition,
the authors of this EP are unable to find data to support that this habitat is used for calving/resting.
Nonetheless, the SRW CMP highlights seismic noise as a temporary interference that needs to be
considered in disturbing the use of this BIA (CMP pg36). The actions to be implemented under the
SRW CMP that are relevant to seismic activities and this EP are detailed in Table 5-8.

Figure 5-19A: Southern right whale BIAs (King Island) (DoEE, 2018b)
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Table 5-8: Conservation management plan for the southern right whale (SEWPC, 2012) —

Threats relevant to activity

Relevant Threat

Action Objective

Relevant Actions

Noise Interference

Management practices included in the Seismic
Guidelines (EPBC Policy Statement 2.1 — Interaction
between offshore seismic exploration and whales) focus
on the prevention of temporary or permanent injuries to
the hearing of large baleen whales. In respect to
behavioural impacts, rather than specific management
practices, the seismic guidelines advise that seismic
surveys should be undertaken outside of biologically
important areas at biologically important times,
otherwise they may require further assessment under
the EPBC Act.

EPBC Act Policy Statement 2.1 —
Interaction between offshore seismic
exploration and whales 2008 (Seismic
Guidelines) provides:

— practical standards to minimise the
risk of acoustic injury to whales in the
vicinity of seismic survey operations

— a framework to minimise risk of
biological consequences from acoustic
disturbance from seismic survey
sources to whales in biologically
important habitat areas or during
critical behaviours

Vessel Collisions

Develop a national ship strike strategy (that quantifies
vessel movements within the distribution ranges of
southern right whales and outlines appropriate

Implement requirements of the
Strategy for mitigating vessel strikes
of marine megafauna.

mitigation measures that reduce impacts from vessel
collisions.

5.2.5.4 Fin whale

The fin whale (Balaenoptera physalus), a migratory species listed as vulnerable, is a cosmopolitan
species and occurs from polar to tropical waters but is rarely sighted in inshore waters. Fin whales
show well defined migratory movements between polar, temperate and tropical waters which are
essentially north—south with little longitudinal dispersion. Fin whales regularly enter polar water
however unlike blue whales and minke whales, fin whales are rarely seen close to ice (DoEE,
2018h). It 1s likely that fin whales migrate between Australian waters and the following external
waters: Antarctic feeding areas (the Southern Ocean); Subantarctic feeding areas (the Southern
Subtropical Front); and tropical breeding areas (Indonesia, the northern Indian Ocean and south-
west South Pacific Ocean waters) (DoEE, 2018h).

Breeding occurs between May-July and the location of breeding areas is unknown (DoEE, 2018h).
While Australian Antarctic waters are important feeding grounds for fin whales, the species also
feeds in the Bonney upwelling during summer/autumn sometimes in the company of blue and sei
whales (DoEE, 2018h). Areas of upwelling and interfaces with mixed and stratified waters may be
an important feature of fin whale feeding habitat (DEH, 2005b) with the species feeding on
planktonic crustacea, krill, some fish and cephalopods (DoEE, 2018h). Fin whales frequently lunge
or skim feed at or near the surface and they are known to dive to 230 m to feed (DoEE, 2018h).

The NCVA does not identify any BIA for the fin whale within Australian waters (DoEE, 2018b).

Gill et al. (2015) reported 8 individual fin whales in 7 sightings between November and May for the
survey period 2002 to 2013. The mean group size was 1.1 + 0.4 individuals and the mean depth
distribution in shelf waters of 162 + 90 m. The species was observed to be feeding indicating the
region is used at least opportunistically. Figure 5-20 provides density kernels and point sightings
for rorquals during this survey period. Recorded encounter data for the months in which the fin
whale was observed 1s as follows (all months not listed the encounter was zero):

e September — 0 whales sighted/1000 km survey distance;
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October — 0 whales sighted/1000 km survey distance;
November — 0.1 whales sighted/1000 km survey distance;
December — 0.14 whales sighted/1000 km survey distance;
January — 0.07 whales sighted/1000 km survey distance; and
February — 0.08 whales sighted/1000 km survey distance.

Figure 5-20: Density kernels and point sightings (white dots) for rorqual cetacean group in
southern Australia 2002-2013. Kernel shading indicates the relative probability of encountering a
rorqual species at a given point (black is highest density). The 100m, 200m and 1000m isobaths
(dashed lines) are provided to indicate shelf and slope depth (Gill et al. 2015)
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It is unlikely, based on available sighting and upwelling data that this species will be encountered
during the proposed Dorrigo survey activities (September 1 to October 31).

Recovery Plan (Fin whale):
There is no recovery plan in place for the fin whale (Balaenoptera physalus). The recovery plan
(DEH, 2005b) ceased to be in effect from 1 October 2015.

Conservation Advice (Fin Whale):
Information from the conservation advice for the Fin whale (TSSC, 2015d) identifies the following
threats as relevant to the Dorrigo survey:

e Anthropogenic noise and acoustic disturbance;

e Vessel strike.

Conservation and management actions identified for these threats from the Conservation Advice are
detailed in Table 5-9. Noise interference is discussed in Section 7.2 and vessel disturbance/collision
in Section 7.11.
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Table 5-9: Conservation advice for the Fin Whale (TSSC, 2015b) — Threats relevant to

activity

Relevant Threat/ Objectives | Conservation and Management Action Action taken within EP
Assessing and addressing Once the spatial and temporal distribution (including Dorrigo survey has considered
anthropogenic noise biologically important areas) of fin whales is further defined, the presence of Fin Whales

an assessment of the impacts of increasing anthropogenic and selected a period where

noise (including seismic surveys, port expansion, and coastal | the species has not been

development) should be undertaken on this species. If observed.

required, additional management measures should be EPBC Act Policy Statement

developed and implemented to ensure the ongoing recovery of | 5 | _ Interaction between

fin whales. offshore seismic exploration

and whales will be applied.

Minimising Vessel Develop a national vessel strike strategy that investigates the Reporting requirement to be
Collisions risk of vessel strikes on fin whales and also identifies potential | included within Section 8-11

mitigation measures. of this EP.

Ensure all vessel strike incidents are reported in the National

Vessel Strike Database

5.2.5.5 Sei whale

The sei whale (Balaenoptera borealis), a migratory species listed as vulnerable, is considered a
cosmopolitan species, ranging from polar to tropical waters, but tends to be found more offshore
than other species of large whales. They show well defined migratory movements between polar,
temperate and tropical waters (Mackintosh 1965; cited in DoEE, 20181) with migration movements
essentially north-south with little longitudinal dispersion (DoEE, 20181). Se1 whales move between
Australian waters and Antarctic feeding areas; Subantarctic feeding areas (e.g. Subtropical Front);
and tropical and subtropical breeding areas (DoEE, 20181).

The species feeds on planktonic crustacea, particularly copepods and amphipods. Below the
Antarctic convergence sei whales feed exclusively upon krill (Euphausia superba) though, as a
proportion of their diet, krill makes up a much smaller component of diet than the other rorquals.
Sei1 whales feed by swimming horizontally near the surface skimming pelagic crustaceans and will
feed on concentrations of food that are thought inadequate for other rorquals. Sei whales sink rather
than dive and tend to be shallow swimmers with their heads seldom emerging and with no positive
arching when diving (DoEE, 20181).

There is no known mating or calving areas in Australian waters (DoEE, 20181).

Sei1 whales have been sighted 20—60 km offshore on the continental shelf in the Bonney Upwelling
opportunistically feeding (Gill et al. 2015). Gill et al. (2015) observed 14 individual whales in 12
sightings between November and May for all surveys undertaken between 2002 to 2013. The mean
group size was 1.3 £ 0.5 individuals and the mean depth distribution in shelf waters was 160 + 137
m. The species was observed to be feeding during the surveys indicating the region is used for
foraging at least opportunistically. Recorded encounter data, for the months the sei whale was
observed, 1s as follows:

e September — 0 whales sighted/1000 km survey distance;
October — 0 whales sighted/1000 km survey distance;
November — 0.25 whales sighted/1000 km survey distance
December — 0.07 whales sighted/1000 km survey distance;
January — 0.04 whales sighted/1000 km survey distance
e February — 0.84 whales sighted/1000 km survey distance;
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e March — 0.19 whales sighted/1000 km survey distance;
e April — 0 whales sighted/1000 km survey distance; and
e May — 0.21 whales sighted/1000 km survey distance.

The NCVA does not identify any BIA for this species within Australian waters (DoEE, 2018b).

It 1s unlikely, based on available sighting and upwelling data that this species will be encountered
during the proposed Dorrigo survey activities (September 1 to October 31).

Recovery Plan (Sei whale):
There is no recovery plan in place for the se1 whale (Balaenoptera borealis). The recovery plan
(DEH, 2005b) ceased to be in effect from 1 October 2015.

Conservation Advice (Sei whale):

Information from the conservation advice for the sei whale (TSSC, 2015¢) identifies the following
threats as relevant to the Dorrigo survey:

e Anthropogenic noise and acoustic disturbance;

e Vessel strike.

Conservation and management actions identified for these threats from the Conservation Advice are
detailed in Table 5-10. Noise interference is discussed in Section 7.2 and vessel

disturbance/collision in Section 7.11.

Table 5-10: Conservation advice for the sei whale (TSSC, 2015e) — Threats relevant to

activity
Relevant Threat/ Objectives | Conservation and Management Action Action taken within EP
Assessing and addressing Once the spatial and temporal distribution (including Dorrigo survey has considered

anthropogenic noise

biologically important areas) of sei whales is further defined,
an assessment of the impacts of increasing anthropogenic
noise (including seismic surveys, port expansion, and coastal
development) should be undertaken on this species. If
required, additional management measures should be
developed and implemented to ensure the ongoing recovery of
fin whales.

the presence of Fin Whales
and selected a period where
the species has not been
observed.

EPBC Act Policy Statement
2.1 — Interaction between
offshore seismic exploration
and whales will be applied.

Minimising Vessel
Collisions

Develop a national vessel strike strategy that investigates the
risk of vessel strikes on sei whales and also identifies potential
mitigation measures.

Ensure all vessel strike incidents are reported in the National
Vessel Strike Database

Reporting requirement to be
included within Section 8-11
of this EP.
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5.2.5.6 Other migratory whale species

Antarctic minke whale (baleen): The Antarctic minke whale (Balaenoptera bonaerensis) has been
found in all Australian states except the Northern Territory (NT) and occupies offshore and pelagic
habitats between 20°S and 65°S (Bannister et al, 1996). In summer, the species is pelagic in waters
from 55°S to the Antarctic ice edge. During winter, most species retreat to breeding grounds
between 10-30°S, occupying oceanic waters exceeding 600m depth and beyond the continental shelf
break (DoEE, 2018j). Mating occurs from June through December, with a peak in August and
September and calving peaks occur during late May and early June in warmer waters north of the
Antarctic Convergence (DoEE, 2018j). The species primarily feeds in the Antarctic during summer
on Antarctic krill and does not appear to feed much while in the lower latitudes (DoEE, 2018j).

Gill et al. (2015) reported one sighting of an Antarctic minke whale for surveys undertaken in the
period 2002 to 2013. The depth of the species in shelf waters was 93 = 79 m.

The NCVA does not identify any BIA for this species within Australian waters (DoEE, 2018b).

As the Dorrigo MSS period is September 1 to October 31, given the observed species encounter
rate, it is unlikely this species will be encountered transiting through the MSS area during survey
activities.

Pygmy right whale (Baleen): The pygmy right whale (Caperea marginata) is found in temperate
and subantarctic waters in oceanic, pelagic and inshore location habitats between 32° and 47°S
preferring water temperatures between 5°C and 20°C. The species distribution is found close to
coastal upwellings and further offshore it appears that the Subtropical Convergence (between 39°S
and 49°S (DoEE, 2018k)) may be an important area for regulating the species distribution (Bannister
et al, 1996). There is no evidence of large-scale migratory movements of pygmy right whales, with
coastal strandings recorded throughout the year along the Australian coastline (DoEE, 2018k). Key
localities for the species include Bass Strait, south-eastern Tasmania, Kangaroo Island, southern
Eyre Peninsula and possibly south-western Western Australia (Bannister et al, 1996). Little is
known about calving seasons and location or species movement in Australian waters (DoEE,

2018K).

The species do not appear to be deep divers as recorded dive times are short implying that they
primarily inhabit the pelagic zone of oceanic waters (DoEE, 2018k). The species have primarily
been recorded in areas associated with upwellings and with high zooplankton abundance,
particularly copepods and small euphausiids which constitute their main prey (DoEE, 2018k).

Gill et al. (2015) reported a single pod of pygmy right whales with 100 individuals for surveys
undertaken during the period 2002 to 2013. This single observation occurred during June leaving
June with a calculated encounter rate of 19.8 whales sighted per 1000 km of survey distance.

The NCVA does not identify any BIAs for this species within Australian waters (DoEE, 2018b).

It is possible, however unlikely, that this species may be encountered in low numbers during the
proposed survey as it is present in Australian waters on a year-round basis.
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Killer whale (odontocete): The killer whale (Orcinus Orca), a migratory species, has a distribution
from polar to equatorial regions; has been recorded in all states except the Northern Territory and is
frequently sighted in South Australia, Tasmania and Victoria.

The species is oceanic, pelagic and coastal in both warm and cold waters. While thought to be more
common in cold, deep waters, killer whales are often seen along the continental shelf particularly
near seal colonies (DoEE, 20181). Although groups of up to several hundred individuals have been
observed, group size is usually less than 30, and several studies outside Australian waters have
reported mean pod sizes of less than 10 (DoEE, 20181). The specific diet of Australian killer whales
is not known but are top-level carnivores with reports of attacks on dolphins, young humpback
whales, blue whales, sperm whales, dugongs, Australian sea lions and white sharks (Bannister et al,
1996; Bruce & Bradford, 2011). Literature indicates that this species moves seasonally to areas of
food supply (Bannister et al, 1996). No key localities (calving, etc.) are known for killer whales
within continental Australian waters, however, the Australian sub-Antarctic territory, Macquarie
Island, may be a key locality (Bannister et al, 1996).

Gill et al. (2015) reported for aerial survey events (2002 to 2013) six pods of the species (21
individuals). The mean group size was 3.5 + 2.8 individuals which were located predominantly on
the shelf close to the shelf break at a mean water depth of 171 + 135 m. Recorded encounter data
for the species is as follows (months not listed had a zero-encounter rate):

December — 0.19 whales sighted/1000 km survey distance;

March — 5.0 whales sighted/1000 km survey distance;

May — 6.0 whales sighted/1000 km survey distance; and

July — 0.68 whales sighted/1000 km survey distance.

The NCVA does not identify any BIA for this species within Australian waters (DoEE, 2018b).

Killer whales may transit through the proposed Dorrigo MSS area to seasonal food supplies,
however the survey area is not considered to contain habitat critical to the survival of the species
(i.e. feeding, breeding or aggregation areas). The likelihood of encounter is considered low.

Sperm whale (Odontocete): The sperm whale (Physeter macrocephalus), a migratory mid-
frequency cetacean, has a worldwide distribution; has been recorded in all Australian states; and is
a pelagic species usually found in the deep water off the continental shelf. Sperm whales inhabit
offshore areas with a water depth of 600 m or more and are uncommon in waters less than 300 m
deep (DoEE, 2018m). The species is usually present in waters where sea surface temperatures are
greater than 15°C (DoEE, 2018m).

Key locations for the species include the area between Cape Leeuwin to Esperance (WA); south-
west of Kangaroo Island (SA); deep waters of the Tasmanian west and south coasts; areas off
southern NSW (e.g. Wollongong) and Stradbroke Island (Qld) (DoEE, 2018m). Concentrations of
sperm whales are generally found where seabeds rise steeply from a great depth (i.e. submarine
canyons at the edge of the continental shelf) associated with concentrations of food such as
cephalopods (DoEE, 2018m). This species also feeds on medium and large size demersal fish
including rays, sharks and teleost fish.

Females and young males are restricted to warmer waters (i.e. north of 45°S) and are likely to be
resident in tropical and sub-tropical waters year-round. Adult males are found in colder waters and
to the edge of the Antarctic pack ice. In southern WA waters (Albany) sperm whales move westward
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during the year. For species in oceanic waters, there is a more generalised movement south in
summer and north in winter (DoEE, 2018m).

Gill et al. (2015) reported for aerial surveys (2002 to 2013) 34 pods of the species (66 individuals)
were identified. The mean group size was 1.9 + 2.2 individuals located predominantly on the lower
continental slope at a mean depth of 1,221 + 628 m. Sperm whale observations did not observe
calves which may indicate that the area is not important breeding of rearing young. Of the sightings
made, 68% were solitary males, and the remainder were groups of 2-12 similarly sized animals,
possibly bachelor schools.

Recorded encounter datal® is as follows (all months not listed had a zero-encounter rate):
e October — 1.7 whales sighted/1000 km survey distance;

November — 1.2 whales sighted/1000 km survey distance;

December — 0.23 whales sighted/1000 km survey distance;

January — 0.53 whales sighted/1000 km survey distance;

February — 0.08 whales sighted/1000 km survey distance;

March — 0.13 whales sighted/1000 km survey distance;

April — 0.75 whales sighted/1000 km survey distance;

e May — 0.85 whales sighted/1000 km survey distance.

Sperm whales are prolonged and deep divers often diving for over 60 minutes (Bannister et al, 1996)
however studies have observed ‘sperm whales do rest at, or just below, surface for extended periods
(>1hr) (Gannier et al, 2002). In addition, female and juvenile sperm whales in temperate waters have
been observed to spend several hours a day at surface resting or socialising (Hastie et al, 2003).

The NCVA does not identify any BIAs for this species within the Dorrigo MSS waters (DoEE,
2018b).

As the water depths within the Dorrigo MSS vessel operating area lie between 80-1420 m, it is
possible sperm whales may be encountered in the deeper areas of the survey area.

Dusky dolphin: The dusky dolphin (Lagenorhynchus obscurus) a migratory species in the southern
hemisphere between latitudes 26-55°S is found across southern Australia from Western Australia to
Tasmania (DoEE, 2018n). The species inhabits temperate and subantarctic zones primarily in
inshore locations but is pelagic at times. The species is anticipated to be resident inshore for much
of the year and seeks out colder water (<18°C) as inshore temperatures rise in summer (Bannister et
al. 1996). The species undertakes seasonal movements in Australia which may be linked to the
position of the subtropical convergence and with El Nifio Southern Oscillation (ENSO) events,
which expands the extent of cold waters (DoEE, 2018n).

Calves are born mainly in summer although no calving areas have been identified in Australian
waters (DoEE, 2018n). Dusky dolphins eat a diversity of prey, including schooling fish (especially
anchovy) and mid-water/benthic prey such as squid and lantern fish. This species is a surface feeder
but have been known to dive to depths of 150 m off New Zealand (DoEE, 2018n).

Gill et al. (2015) did not explicitly identify the dusky dolphin during the aerial surveys of 2002-
2013 however 384 sightings of unidentified dolphins were recorded. Dolphin species were sighted
most consistently over the years and were observed to be widely distributed in shelf waters with a

16 Note the period of highest seasonal effort during the period was November to April.
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greater probability of occurrence inshore along the shelf (mean depth 134 = 197 m). Figure 5-21
provides density kernels and point sightings for all dolphin species observed during the surveys and
Figure 5-22 provides the depth range for dolphin species observed. Dolphins were often observed
feeding, either on baitfish schools or in krill surface swarms.

Figure 5-21: Density kernels and point sightings (white dots) for dolphins in southern Australia
2002-2013. Kernel shading indicates the relative probability of encountering a dolphin species at a
given point (black is highest density). The 100m, 200m and 1000m isobaths (dashed lines) are
provided to indicate shelf and slope depth (Gill et al. 2015)
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Figure 5-22: Depth range by cetacean species group in southern Australia (2002-2013) (Gill et al.
2015)
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The NCVA does not identify any BIA for this species in Australian waters (DoEE, 2018b). Given
the species wide distribution within Australian waters and their year-round presence, it is possible
the species may be encountered during the survey period, particularly over shelf areas.

5.2.5.7 Other listed whale and dolphin species

Other whale and dolphin species listed within the EPBC Act PMST which may be present in the
Dorrigo MSS area is provided in Table 5-11.
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Table 5-11: Other EPBC Act listed cetacean species

Species

Details

Minke whale

The species is oceanic but not restricted to deep water with extensive migrations
between cold water feeding and warm water breeding grounds, however the location of
breeding grounds are unknown. Calving is thought to occur between May and July. The
species is relatively common in Australia (Bannister et al, 1996).

No BIA for this species is present within the Dorrigo MSS area (DoEE, 2018b).

This species may be present in the Dorrigo MSS area during the survey period.

Short-finned pilot whale

Species is circum-global between 45°N and 41°S in tropical and temperate waters.
Distribution is Australian region includes oceanic waters (edge of continental shelf and
over deep submarine canyons) and continental seas with possible offshore-inshore
movement due to abundance in spawning prey (squid, cuttlefish, octopus and some fish)
(Bannister et al, 1996). It has been hypothesised that the species undertaken deep dives
(~600-800m for a maximum of 27 minutes) at dusk and dawn following prey migration
and near-surface (~100m) foraging at night. Species is considered to have high
abundance in Australian waters (DoEE, 20180). Calving season is diffuse peaking in
July and August however there are no known calving localities in Australia.

No BIA for this species is present within the Dorrigo MSS area (DoEE, 2018b).

It is possible, that this species may be encountered in the deeper areas of the Dorrigo
MSS area during the survey activities.

Long-finned pilot whale

Species is distributed throughout the northern and southern hemisphere in circumpolar
oceanic temperate and subantarctic waters in zones of higher productivity along the
continental slope sometimes venturing into shallower waters on the shelf (<200m) in
pursuit of prey species (squid and fish). No key localities in Australia have been
identified (Bannister et al, 1996) however they are considered reasonably abundant
(DoEE, 2018p). There is some (in-conclusive) evidence that suggests the species moves
along the edge of the continental shelf in southern Australian waters (Bannister et al,
1996) in response to prey abundance at bathymetric upper slopes and canyons (DoEE,
2018p). Records from Tasmania indicate mating occurs in spring and summer with 85%
of calves born between September and March although births do occur throughout the
year. No calving areas are known in Australian waters (DoEE, 2018p).

No BIA for this species is present within the Dorrigo MSS area (DoEE, 2018b).

It is possible this species may be encountered in the deeper areas of the Dorrigo MSS
area during the survey activities.

Pygmy sperm whale

The species is cosmopolitan and oceanic (except for polar or sub-polar seas) and is not
known to migrate or exhibit strong regional movements (Bannister et al, 1996). The
species is recorded in all Australian states except the NT and no key localities have
been identified in Australia (Bannister et al, 1996). Diet consists of squid, benthic fish
and crabs and does not appear to approach inshore areas as does the dwarf sperm whale
(refer below). Calving season is reported as spring with no known calving areas
identified in Australia with expected calving locations in temperate and tropical seas
(Bannister et al, 1996). The species communicates at frequencies between 60 and
200kHz (Simmonds et al, 2004).

No BIA for this species is present within the Dorrigo MSS area (DoEE, 2018b).

The species may be present in the deeper areas of the Dorrigo MSS area during the
survey period.

Dwarf sperm whale

This species’ habitat is similar to the pygmy sperm whale however it is known to
approach the coast more often than the pygmy sperm whale species (Bannister et al,
1996).

No BIA for this species is present within the Dorrigo MSS area (DoEE, 2018b).

This species may be present in the Dorrigo MSS area during the survey period
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Species

Details

False Killer whale

Species is circum-global from equator to 45°N and 45°S and widely recorded in all
Australian states from stranding data (Bannister et al, 1996). No population estimates
available for Australian waters however the species occurs in low abundance (DoEE,
2018q). The species prefers deep, offshore waters and sometimes deep coastal waters.
They approach land only where the continental shelf is narrow, possibly attracted to
enhanced prey abundance (fish and cephalopods) along the continental slope (Bannister
et al, 1996). The movement pattern of false killer whales, inferred from stranding data,
is that a seasonal movement inshore or along the continental shelf of the southern and
southeast coast occurs between May and September. They appear to be opportunistic
feeders (DoEE, 2018q). No calving areas are known in Australian waters and
mating/calving occurs throughout the year with no seasonal pattern (Bannister et al,
1996).

No BIA for this species is present within the Dorrigo MSS area (DoEE, 2018b).

As the species has a low abundance in Australian waters, and given the timefiame of
the Dorrigo MSS, encounter is considered unlikely.

Beaked whales:
Amoux’s
Andrew’s
Blainville’s
Gray’s
Hector’s
Strap-toothed
True’s
Cuvier’s

These species have not been well studied and most are considered rare in Australian
waters. All beaked whale species identified by the database are known to be deep
oceanic species occurring around close to undersea features such as submarine
escarpments and sea mounts which are areas of increased productivity and hence food
supply (primarily cephalopods and fish for these species). Beaked whales are recorded
in continental slope to the abyssal plain habitats along much of Australia’s coastline. In
the eastern tropical Pacific beaked whales are generally sighted, on average, 1000km
offshore with a range of 40-3750km (DoEE, 2018r; DoEE, 2018s; DoEE, 2018t; DoEE,
2018u; DoEE, 2018v; DoEE, 2018w; DoEE, 2018x, DoEE, 2018y).

No BIA for these species is present within the Dorrigo MSS area (DoEE, 2018b).

As the species has a low abundance in Australian waters encounter is considered
unlikely during the Dorrigo MSS.

Risso’s Dolphin

Species is recorded in all Australia states except Tasmania and NT with expected depth
ranges between 180 to 1500m between 60°N and 60°S (DoEE, 2018z). Species has been
sighted inshore and offshore; and is generally considered pelagic and oceanic occurring
mainly on the steep sections of the upper continental slope usually in water depths
deeper than 1000m. The species is abundant in tropical and temperate latitudes
throughout the world’s oceans (water temperatures ~15-30°C) and not considered rare.
They sometimes extend their range to cooler latitude in summer (DoEE 2018z). No
calving areas are known in Australia and the calving and mating season is unknown
(DoEE, 2018z).

No BIA for this species is present within the Dorrigo MSS area (DoEE, 2018b).

This species may be encountered during the Dorrigo MSS.

Common Dolphin

Species is found in offshore waters (shallow and deep) on the continental shelf, have
been recorded in all Australian states and territories but rarely seen in northern waters
(prefers water temperatures 10-20°C). The species have been observed over specific
oceanic features such as seamounts, ridges and escarpments and in habitats which
contain small epipelagic fish such as anchovies and sardines (DoEE, 2018aa). Two
main locations in Australia include one cluster in the southern SE Indian Ocean and the
other in the Tasman Sea. Diet consists of epipelagic/mesopelagic fish, squid,
cephalopods and crustaceans. Reproduction data, based on international data, indicates
that calving occurs year-round with peaks in spring and autumn. No specific calving
areas are known in Australia (DoEE, 2018aa).

No BIA for this species is present within the Dorrigo MSS area (DoEE, 2018b).

This species may be encountered during the Dorrigo MSS.
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Species Details
Southern right whale | Species is pelagic found in southern Australian waters generally in deep water or on the
dolphin outer edges of the continental shelf between the subtropical and subantarctic

convergence (DoEE, 2018ab). No key localities have been identified in Australian
waters but preferred water temperatures range from approximately 2-20°C (DoEE,
2018ab). Calving areas are not known, however there is evidence that the calving
season occurs between November to April (DoEE, 2018ab).

No BIA for this species is present within the Dorrigo MSS area (DoEE, 2018b).

This species may be encountered during the Dorrigo MSS.

Bottlenose dolphin Species has been recorded in Queensland, NSW, Tasmania, SA and SW Western
Australia usually in latitudes lower than 45°. They inhabit inshore areas (bays, lagoons,
estuaries,), near-shore (open coast) and offshore environments. There appears to be two
main locations for the species in Australia — South Pacific Ocean and Southern Indian
Ocean (DoEE, 2018ac). Inshore species feed on fish and invertebrates while offshore
species feed on mesopelagic fish and oceanic squid (DoEE, 2018ac). Calving season is
diffuse, expected to be in summer, but with no known calving areas in Australia
(Bannister et al, 1996).

No BIA for this species is present within the Dorrigo MSS area (DoEE, 2018b).

This species may be encountered during the Dorrigo MSS.

5.4.6 Pinnipeds

The EPBC Act PMST (DOEE, 2018a) lists two pinniped species as having habitat within the
Dorrigo MSS area. — The Australian fur seal (4rctocephalus pusillius) and the New Zealand fur seal
(Arctocephalus forsteri). Table 5-5 provides details of these species listed under the EPBC Act
within the Dorrigo MSS area and EMBA.

5.4.6.1 Australian fur seal

The Australian fur seal (4drctocephalus pusillius), an EPBC-listed species (IUCN — least concern),
breeds on islands in Bass Strait (four colonies in Victoria and five colonies in Tasmania) with a
range that extends from South Australia, to Tasmania and New South Wales (Shaughnessy, 1999).
The largest breeding sites are Lady Julia Percy Island (located 145 km NW), Seal Rocks (located
160km NE) in Victoria and at Reid Rocks (located 44 km east) in Tasmania (Shaughnessy, 1999).
Figure 5-23 provides details of Australian fur seal breeding colonies (filled circles) and haul-out
sites (empty circles) in 2007 (Kirkwood et al, 2010). Cape Bridgewater (190 km to the NW) is also
a regular haul-out and occasional pupping site for the species (Kirkwood et al., 2009).

Colonies are occupied year-round, but activity is greatest during the summer breeding season (late
October to late December) (Shaughnessy, 1999). Pups begin to forage in June/July and are generally
weaned by September/October (Shaughnessy, 1999). The diet of Australian fur seals is principally
fish — red-bait, leatherjackets and jack mackerel (in winter) and cephalopods (in summer)
(Shaughnessy, 1999; Littnan et al, 2007). The Australian fur seal can dive to depths of 200m
(Australian Museum, 2018) and forages over a wide area in oceanic waters of the continental shelf.
The primary squid species taken in Tasmanian waters 1s Gould's Squid (Nofotodarus gouldi) (Gales
et al. 1993; cited in Shaughnessy, 1999). Dietary analysis of winter foraging has shown that of 25—
38 species of fish identified, only a few were specific to any location or found only in a season
(Gales & Pemberton 1994; Littnan et al. 2007; cited in Shaughnessy, 1999).

Lactating female Australian fur-seals in the northern Bass Strait have been found to forage
exclusively within the shallow waters over the continental shelf of the Bass Strait. The water in this
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area has a depth of 60-80 m and a sea surface temperature of 16.0-16.8 °C (Arnould & Kirkwood
2008; cited in DoEE, 2018ad). Due to the mobility and foraging requirements of Australian fur-
seals, the species may be encountered up to 500 km from a colony with foraging appearing to peak
in autumn and winter (Lyle & Willcox 2008; cited in DoEE, 2018ad), when both males and females
are building up their energy reserves for the pupping season and females are maintaining milk
reserves for their young which they continue to suckle (DoEE, 2018ad).

The NCVA does not identify any BIAs for this species within Australian waters (DoEE, 2018b). It
is expected that the Australian fur seal may be encountered foraging in the marine environment
during the Dorrigo MSS.

Figure 5-23: Australian fur seal colonies and haul out sites (Kirkwood et al, 2010)
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5.4.6.2 New Zealand fur seal

The New Zealand fur seal (Arctocephalus forsteri), an EPBC-listed species (IUCN — Least
Concern), breeds in New Zealand; on the south coasts of Western Australia (16 sites), South
Australia (13 sites); and at Maatsuyker Island (Tasmania), however pups have also been reported
on Flinders and Macquarie Islands (Shaughnessy, 1999). Colonies are occupied all year round
however pupping season for the species is November to January with peaks in December
(Shaughnessy, 1999). During the non-breeding season, February to October, the breeding sites are
occupied by pups and young juveniles, whilst adult females alternate between periods at the
breeding sites and foraging at sea (SMM, 2012).

Large breeding populations which account for more than 80% of the national pup production for the
species area found at North and South Neptune Islands (SA); Kangaroo island (SA) and Liguanea
Island (SA) (SEWPC -2012b). Current breeding locations for the NZ Fur Seal have been identified
in Victoria at Cape Bridgewater (located 190 km NW); Lady Julia Percy Island (located 145 km
NW); Kanowna Island (located 235 km east) and the Skerries (East Gippsland VIC); and in
Tasmania at Maatsuyker Island (Kirkwood et al, 2009) (refer Figure 5-24). Former New Zealand
fur seal sites include Cape Barren Island, Cat Island located in the Furneaux Group, the Kent Group
and Seal Rocks (King Island) (shown as squares in Figure 5-24). The species prefers the rocky parts
of islands with jumbled terrain and boulders and prefers smoother igneous rocks to rough limestone
(Shaughnessy et al. 1999). The species forages principally on fish (winter) and cephalopods
(summer) (Shaughnessy, 1999). Female fur-seals dive usually to 80m during early lactation and
later in their lactation they will dive to depths of 20-200m at distances 80-100km from shore. It is
highly likely that the males can dive to over 200m (SMM, 2012).

The NCVA does not identify any BIAs for this species within Australian waters (DoEE, 2018b).
Encounter with the New Zealand fur seal is possible during the Dorrigo MSS.

Figure 5-24: New Zealand fur seal colonies in Bass Strait (Kirkwood et al, 2009)
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5.4.7 Reptile Species
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The EPBC Act PMST (DOEE, 2018a) identified three species of marine reptile possibly occurring
in, or in proximity to, the MSS area; the green turtle (Chelonia mydas), loggerhead turtle (Caretta
caretta) and leatherback turtle (Dermochelys coriacea). Details of these species are provided in
Table 5-12 and discussed further in this section.

Table 5-12: EPBC-Listed reptile species within the MSS area (DoEE, 2018a)

Status: Likelihood of Occurrence:
E: LO: Species or species habitat likely to occur in area
Endangered
V: Vulnerable MO: Species or species habitat may occur within area
M: Migratory FMO: Foraging/Feeding may occur within area
L:Listed FKO: Foraging/Feeding known to occur in area
KO: Species or species habitat known to occur within area
FLO: Foraging/Feeding likely to occur in area
BO: Breeding known to occur in area
e Ths || SEsrRR e || i ISEPBC gry;ee:cfe I E == (g Conscrvation
tatus (OA) mOA | (OA) | mEMBA | (EMBA) | Plan/Advice
Reptiles Caretta caretta %omilgeerhead EM LO v ) v ) [
Chelonia mydas | Green Turtle V.M | KO v v [1]
cD:;r:z;helys %e‘;ttlk;erback EM KO v v [

Definitions: Refer Table 5-1
References:
[1] Recovery Plan for Marine Turtles in Australia 2017-2027 (DoEE, 2017)

5.4.7.1 Green turtle

The green turtle nests, forages and migrates across tropical northern Australia usually between the
20°C isotherms although individuals may stray into temperate waters (DoEE, 2018ae). Green turtles
are herbivores, feeding on shallow benthic habitats containing seagrass and/or algae including coral
and rocky reefs, and inshore seagrass beds (DoEE, 2018ae). Major nesting areas are found tropical
regions of WA, Northern Territory and Queensland (DoEE, 2018ae). The green turtle is considered
a rare vagrant in Victorian waters, with these waters considered outside their usual range (EA, 2003).

The NCVA does not identify any BIAs for this species within, or adjacent to, the survey area (DoEE,
2018b). Given the species preferred geographical distribution, encounter with the species is
considered remote.

5.4.7.2 Loggerhead turtle

The loggerhead turtle (Caretta caretta) has a global distribution throughout tropical, sub-tropical
and temperate waters. In Australia, the loggerhead turtle occurs in waters with coral and rocky reefs,
seagrass beds and muddy bays throughout eastern, northern and western Australia (DoEE, 2018af).
Nesting is mainly concentrated on sub-tropical open, sandy beaches in southern Queensland from
Shark Bay to the North West Cape in Western Australia. During nesting periods, females generally
remain within 10 km of the rookery (DoEE, 2018af), however foraging areas are more widely
distributed (DoEE, 2018af). Loggerhead Turtles choose a wide variety of tidal and sub-tidal habitat
as feeding areas and are carnivorous, feeding primarily on benthic invertebrates in habitat ranging
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from near-shore to 55m (DoEE, 2018af). The loggerhead turtle is considered a rare vagrant in
Victorian waters which are considered outside their normal range (EA, 2003).

The NCVA does not identify any BIAs for this species within, or adjacent to, the survey area (DoEE,
2018b). Given the species preferred geographical distribution, encounter with the species is
considered remote.

5.4.7.3 Leatherback turtle

The Leatherback Turtle (Dermochelys coriacea) is a pelagic feeder, found in tropical, subtropical
and temperate waters. It’s large body size, high metabolism, a thick adipose tissue layer and
regulation of blood flow allows the species to utilise cold water foraging areas unlike other sea turtle
species. For this reason, this species is regularly found in the high latitudes of all oceans including
waters offshore from NSW, Victoria, Tasmania and Western Australia (DoEE, 2018ag).

Adult turtles are found in both pelagic and coastal waters foraging throughout the water column
from the surface to depths of more than 1200m (DoEE, 2018ag). The species has been recorded
feeding in all Australian states, and, while no major nesting areas have been recorded in Australia,
scattered isolated nesting occurs in southern Queensland and the Northern Territory (DoEE,
2018ag). The Leatherback Turtle is a regular, though rare visitor to Bass Strait. It is mostly a pelagic
species, and away from its feeding grounds, is rarely found inshore (EA, 2003). Adult turtles feed
mainly on pelagic soft-bodied creatures (e.g. jellyfish) which occur in greatest concentrations at the
surface in areas of upwelling or convergence over continental shelf waters (DoEE, 2018ag).

The NCVA does not identify any BIAs for this species within, or adjacent to, the survey area (DoEE,
2018b). Given the species preferred geographical distribution, encounter with the species is

possible.

Recovery Plan (Marine Turtles):

The Recovery Plan for Marine Turtle in Australia (DoEE, 2017) identifies marine debris,
chemical/terrestrial discharges/spills, light pollution, vessel disturbance and noise interference as
being threats to marine turtles which is relevant to the Dorrigo MSS activity (refer Table 5-13).
Marine oil pollution is addressed in Section 7.12, lighting is addressed in Section 7.1, marine debris
in Section 7.9, vessel disturbance/collision in Section 7.11 and noise interference in Section 7.2.
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Table 5-13: Recovery Plan for Marine Turtles in Australia 2017-2027 (DoEE, 2017) —

Threats relevant to activity

Relevant Threat/
Objectives

Plan or Action Objective

Relevant Action

Noise Interference

In accordance with the EPBC Act Policy Statement
2.1 — Interactions between Offshore Seismic
Exploration and Whales: Industry Guidelines, all
seismic survey vessels operating in Australian
waters must undertake a soft start during surveys
irrespective of location and time of year of the
survey. Although these guidelines are specifically
designed for interactions with cetaceans, the soft
start provision may also afford protection for marine
turtles.

Adopt EPBC Policy Statement 2.1
requirements for soft starts.

Vessel Disturbance

Impact from vessels can cause serious injury and/or
death to individual marine turtles. This is
particularly an issue in shallow coastal foraging
habitats and internesting areas where there are high
numbers of recreational and commercial craft and in
areas of marine development.

‘Go slow’ zones have been implemented in a
number of marine turtle foraging habitats within
high marine vessel traffic areas. Although the
outcome can be fatal for individual turtles, boat
strike (as a standalone threat) has not been shown to
cause stock level declines.

The Dorrigo MSS area is not located
in shallow coastal foraging areas or
internesting areas.

A3: Reduce the impacts from
marine debris

Support the implementation of the EPBC Act Threat
Abatement Plan for the impacts of marine debris on
vertebrate marine life.

Implement legislative requirements for
preventing garbage discharge to the
environment.

A4: Minimise chemical and
terrestrial discharge

Ensure spill risk strategies and response programs
adequately include management for marine turtles
and their habitats, particularly in reference to ‘slow
to recover habitats’, e.g. nesting habitat, seagrass
meadows or coral reefs.

Quantify the impacts of decreased water quality on
stock viability.

Oil Pollution Emergency Plan
developed in accordance with
NOPSEMA requirements with
integration into NATPLAN
requirements.

Dorrigo MSS area is not located in
proximity to ‘slow to recover’
habitats.

A8: Minimise light pollution

Artificial light within or adjacent to habitat critical
to the survival of marine turtles will be managed
such that artificial lighting does not impede marine
turtle stock recovery.

Develop and implement best practice light
management guidelines for existing and future
developments that are adjacent to marine turtle
nesting beaches.

Identify the cumulative impact on turtles from
multiple sources of onshore and offshore light
pollution.

Actions are not considered particularly
revelant to Dorrigo MSS area as there
are no sensitive nesting beaches or
hatchlings in Victorian waters.

Offshore vessel lighting will not
disrupt sensitive life stages.

5.4.8 Birds

The EPBC Act PMST search (DoEE, 2018a) has identified 26 bird species possibly occurring in, or
in proximity to, the Dorrigo MSS area as having a threatened classification and 22 species as
migratory. Bird species within the EMBA have been based upon a search radius of 48 km around
the Dorrigo MSS Operational Area established through spill modelling and the distance travelled
by a 0.5um surface oil threshold. Table 5-14 provides details of the species listed under the EPBC
Act (DoEE, 2018a) and the NCVA (DoEE, 2018b) which may be present in the Dorrigo MSS area

Page | 119




Dorrigo 3D Marine Seismic Survey (T/49P) @

and the oil spill EMBA. This table excludes birds present in non-coastal/ forested habitats and/or
those which do not forage in marine areas. This includes species such as the King Island brown
thornbill, King Island scrubtit, Tasmanian wedge-tailed eagle, Australasian bittern, Tasmanian
azure kingfisher, swift parrot, green rosella, King Island black currawong, white-throated needletail,
yellow wagtail, satin flycatcher, Latham’s snipe, marsh sandpiper, fork-tailed swift, great egret and
cattle egret.

Important bird areas (IBAs) in north-west Tasmania are located on the north-east coastline of King
Island at Lavinia wetlands (resident water birds, Tasmanian endemics, seabirds, orange-bellied
parrot); Albatross Island (seabird) located 85 km east of the MSS area; Black Pyramid Rock
(seabirds) located 60 km east of the MSS area; Hunter Island Group (seabirds, resident water birds,
orange-bellied parrot, Tasmanian endemics) located 92 km east of the MSS area and the north-west
Tasmanian coastline (resident water-birds, orange-bellied parrot, Tasmanian endemics) located 95
km from the MSS area (Dutson et al, 2009). These IBAs lie outside the oil spill EMBA for the
Dorrigo MSS.

5.4.8.1 Albatross and petrels

Table 5-14 lists albatross and petrel species which may be present in the Dorrigo MSS area.
Albatrosses and giant-petrels are among the most oceanic of all seabirds, and seldom come to land
unless breeding (SEWPC, 2011c). Many species, such as antipodean albatross, are extremely
dispersive, spending most of their time over the pelagic waters of the High Seas while others like
adult shy albatrosses, tend to remain sedentary, regularly foraging over coastal waters throughout
their adult lives (SEWPC, 2011c¢). Albatross and giant petrel species exhibit a broad range of diets
and foraging behaviours, and hence at-sea distributions are diverse. Combined with their ability to
cover vast oceanic distances, all waters within Australian jurisdiction can be considered foraging
habitat, however the most critical foraging habitat is those waters south of 25° where most species
spend most of their foraging time (SEWPC, 2011c¢) (refer Figure 5-25).

re 5-25: Albatross and Petrel tracking database (SEWPC, 2011c¢
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Table 5-14: EPBC-listed marine bird species present in the Dorrigo MSS area (DoEE, 2018a)

Status: Likelihood of Occurrence:
E: Endangered LO: Species or species habitat likely to occur in area
V: Vulnerable MO: Species or species habitat may occur within area
M: Migratory FMO: Foraging/Feeding may occur within area
L:Listed FKO: Foraging/Feeding known to occur in area
KO: Species or species habitat known to occur within area
FLO: Foraging/Feeding likely to occur in area
Present only in EMBA Only BO: Breeding known to occur in area
RKO: Roosting known to occur
Species Type Scientific Name Common Name EPBC Status :Z:’:e:; (0A) :’)r:sent - s E‘;;‘;;‘ = ) g;;se ::‘:ii;n
Birds Actitis hypoleucos Common sandpiper LM MO v - v - -
Ardenna carneipes Flesh-footed shearwater M FLO v - v -
v (foraging - v (foraging -
Ardenna pacifica Wedge-tailed shearwater M - v chick v chick -
provisioning) provisioning)
Ardenna tenuirostris Short-tailed shearwater M - v v (foraging) v v’ (foraging) -
Arenaria interpres Ruddy Tumstone M - X - v (KO) - -
Caldris alba Sanderling M - X - v (KO) - -
Calidris acuminata Sharp-tailed sandpiper M KO v - v - -
Calidris canutus Red Knot EM MO v - v - v(REF 1)
Calidris ferruginea Curlew Sandpiper CE.M MO v - v - v(REF 2)
Calidns ruficollis Red-necked stint M - X - v'(MO) - -
Calidris melanotos Pectoral sandpiper M MO v - v - -
Charadrius mongolus Lesser Sand Plover E.M - X - v (KO) - v'(REF 3)
Charadrnius bicinctus Double-banded plover M - X - v (KO) - -
Charadrius ruficapillus Red-capped plover 1L - X - v (KO) - -
Catharacta skua Great Skua L MO v - v - -
Diomedea antipodensis Antipodean Albatross V.M FLO v v (foraging) v v (foraging) v'(REF 5)
Diomedea epomophora (sensu stricto) Southern Royal Albatross V.M, FLO v - v - v'(REF 5)
Diomedea exulans (sensu lato) Wandering Albatross V.M. FLO v v (foraging) v v’ (foraging) v'(REF 5)
Diomedea sanfordi Northern Royal Albatross E FLO v - v - v (REF 5)
Eudyptula minor Little Penguin L . X = v ;r(g:ﬁ:)mg’ -
Birds | Fregatta grallaria grallaria White-bellied storm petrel v LO v - v - -
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Status: Likelihood of Occurrence:
E: Endangered LO: Species or species habitat likely to occur in area
V: Vulnerable MO: Species or species habitat may occur within area
M: Migratory FMO: Foraging/Feeding may occur within area
L:Listed FKO: Foraging/Feeding known to occur in area
KO: Species or species habitat known to occur within area
FLO: Foraging/Feeding likely to occur in area
Present only in EMBA Only BO: Breeding known to occur in area
RKO: Roosting known to occur
Species Type Scientific Name Common Name EPBC Status ;ry:see::ie (0A) :’)lzsent = b g;?;;t = Ll (L) lC"](::l/se m;n
Haliaeetus leucogaster White-bellied sea eagle 1L - X - v (BO) - -
Halobaena caerulea Blue Petrel \Y% MO v - v - v (REF 6)
Pelecanoides urinatrix Common diving petrel L - v v/ (foraging) v v (foraging) -
Limosa lapponica baueri Bar-tailed Godwit (Alaskan) V.M - X - ¥ (KO) - Y (REF 7)
Limosa lapponica menzbieri Northern Siberian Bar-tailed Godwit CE.M - X - v (MO) - v (REF 8)
Macronectes giganteus Southern Giant-Petrel E.M, FLO v - v - v'(REF 5)
Macronectes halli Northern Giant-Petrel V.M. MO v - v - v (REF 5)
Morus serrator Australasian gannet L - X - v v (foraging) -
Neophema chrysogaster Orange-bellied parrot CE Migration Route | v/ - v - v'(REF 4)
Numenius madagascariensis Eastern Curlew CE.M MO v - v - v(REF 9)
Pachyptila turtur subantarctica Fairy Prion (southern) \Y MO v - v - v'(REF 10)
Pandion haliaetus Osprey M = X - v - -
Pelagodroma marina White-faced storm petrel L - v v (foraging) v v (foraging) -
Pluvialis fulva Pacific Golden Plover M - X - v (KO) - -
Phalacrocorax fuscescens Black-faced Cormorant 1L - X - v v (foraging) -
Phoebetria fusca Sooty Albatross V.M LO v - v - v'(REF 5)
Pterodroma leucoptera leucoptera Gould’s petrel E MO v - v - -
Pterodroma mollis Soft-plumaged Petrel \Y MO v - v - v(REF 11)
Puffinus carneipes Flesh-footed shearwater L FLO v - v - -
Sternula albifrons Little temn M - X - v (MO) - -
Sternula nereis nereis Australian Fairy Tem \Y% FLO v - v - v/(REF 12)
Thalassarche bulleri Buller’s Albatross V.M FLO v v (foraging) v v (foraging) v'(REF 5)
Thalassarche cauta cauta Tasmanian Shy Albatross V.M FLO v v (foraging) v v’ (foraging) v'(REF 5)
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Status: Likelihood of Occurrence:
E: Endangered LO: Species or species habitat likely to occur in area
V: Vulnerable MO: Species or species habitat may occur within area
M: Migratory FMO: Foraging/Feeding may occur within area
L:Listed FKO: Foraging/Feeding known to occur in area
KO: Species or species habitat known to occur within area
FLO: Foraging/Feeding likely to occur in area
Present only in EMBA Only BO: Breeding known to occur in area
RKO: Roosting known to occur
e el T EPBC Status lT,r"::e:; ©n) g’;““‘ | B g‘.ff:' | B l(;‘]‘;‘ffm;"
Birds Thalassarche carteri Indian yellow-nosed albatross V.M NA v v (foraging) v v (foraging) v'(REF 5)
Thalassarche cauta steadi White-capped Albatross V.M FLO v - v - v'(REF 5)
Thalassarche chryostoma Grey-headed albatross E.M MO v - v - v'(REF 5)
Thalassarche impravida Campbell Albatross V.M FLO v v (foraging) v v (foraging) v'(REF 5)
Thalassarche melanophris Black-browed Albatross V.M FLO v v (foraging) v v (foraging) v'(REF 5)
Thalassarche salvini Salvin’s albatross V.M FLO v - v - v'(REF 5)
Thalassarche sp.nov Pacific albatross A% FLO v - v - v (REF 5)
Thinomis rubicollis rubiciollis Hooded Plover ' - X - v (KO) - v (REF 13)
Tringa nebularia Common greenshank M - X - v (LO) - -
References:

Red Knot Conservation Advice (TSSC, 2016a)

Curlew Sandpiper Conservation Advice (TSSC, 2015d)

Lesser sand plover Conservation Advice (TSSC, 2016b)

National Recovery Plan for the Orange-bellied parrot (DoE, 2015)

Blue Petrel Conservation Advice (TSSC, 2015¢e)
Bar-tailed Godwit (West Alaskan) Conservation Advice (TSSC, 2016¢)
Bar-tailed Godwit (Northern Siberian) Conservation Advice (TSSC, 2016d)
. Eastern Curlew Conservation Advice (TSSC, 2015f)

10. Fairy Prion (southern) Conservation Advice (TSSC, 2015g)

11. Soft Plumaged Petrel Conservation Advice (TSSC, 2015h)

12. Fairy Tern Conservation Advice (TSSC, 2011)

13. Hooded Plover Conservation Advice (TSSC, 2014)

1
2
3
4.
5. National recovery plan for threatened albatrosses and giant petrels 2011-16 (SEWPC. 2011C)
6
7
8
9
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The listed albatross species have a widespread distribution throughout the southern hemisphere.
They feed mainly on cephalopods, fish and crustaceans, using surface feeding or plunge diving to
seize their prey (ACAP, 2012). Albatrosses are colonial, usually nesting on isolated islands and
foraging across oceans in the winter months with most observations along the edge of the continental
shelf (DEWHA, 2007). Of the species listed, the wandering albatross, black-browed albatross, grey-
headed albatross and shy albatross breed in Australian jurisdictions (SEWPC, 2011c). The
remaining species forage in Australian waters. No breeding colonies or nesting areas for listed
albatross species are located within, or adjacent to, the proposed Dorrigo MSS area. The closest
breeding island to the survey area is Albatross Is (TAS) [shy albatross] (86 km east); and Macquarie
Island [black-browed albatross, grey-headed albatross & wandering albatross] (1940 km southeast)
(ACAP, 2012; SEWPC, 2011c).

The listed petrel species are oceanic and have a widespread distribution throughout the southern
hemisphere. They are colonial and breed on sub-Antarctic and Antarctic islands in a circumpolar
band generally between 40°S and 60°S. Petrel species feed on small fish, cephalopods (octopus,
squid & cuttlefish) and crustaceans along the edge of the continental shelf and open waters
(DEWHA, 2007). No breeding colonies or nesting areas for listed petrel species are located within
or adjacent to the proposed Dorrigo MSS area. The closest breeding island to the survey area is
Maatsukyer Is (TAS) [soft plumaged petrel] (~ 420 km SE) and Macquarie Island [blue petrel,
northern & southern giant petrels] (~ 2940 km SE) (ACAP, 2012; SEWPC, 2011c).

The Dorrigo MSS spatially overlaps the following BIAs for albatross and petrel species:

o Albatross (foraging BIAs): Wandering albatross; antipodean albatross; Tasmanian shy
albatross; Buller’s albatross; Campbell albatross; black-browed albatross and Indian yellow-
nosed albatross.

e Petrels (foraging BIASs): Common diving petrel and white-faced storm petrel.

Albatross and petrels may overfly and forage within the Dorrigo MSS area during the survey period.

The Recovery Plan for Threatened Albatross and Giant Petrels (2011-2016) (SEWPC, 2011c¢) has
been assessed for the Dorrigo MSS activity with marine oil pollution and marine debris was
identified as a threat to these species (refer Table 5-15). Marine oil pollution is addressed in Section
7.12 and marine debris is addressed in Section 7.9. The blue petrel conservation advice has been
assessed and no threats are considered relevant to the Dorrigo MSS activities (TSSC, 2015e).
Table 5-15: Threatened Albatross and Giant Petrels (2011-2016) (SEWPC, 2011c) and Blue
Petrel Conservation Advice (TSSC, 2015e) — Threats relevant to activity

Relevant Threat/Objective Action Relevant EP Action

Marine Pollution (oil and marine debris) | C11.1: Where feasible, population | Oil Pollution Monitoring: No identified

) . ) . monitoring programs also monitor, in | nesting locations are located within the
S03: Quantify and 1e.duce anne ba§ed a standardised manner, the incidence | predicted oil spill EMBAs. Given the
threats to the survival and breeding C . . . . .

) £ alb d o of: i) oiled birds at the nest; ii) marine | location of the nesting locations, and the
parameters of albatrosses and giant | gopn ingestion / entanglement at the | small number of birds which might be
petrels foraging in waters under . . . . .S

L. e e nests; and iii) egg shell thinning. affected by an oil spill, monitoring of
Australian jurisdiction .7, . .
populations is not considered feasible.

Marine Debris: Implement legislative
requirements for discharge of garbage to the
marine environment to prevent ingestion of
marine debris from MSS activities.

5.4.8.2 Other birds (within MSS area)

Other bird species within the Dorrigo MSS area include the following:
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o Flesh-footed Shearwater (Puffinus carneipes): From early September to late May, this species
may forage offshore along the continental shelf and slope. The species breeds at 41 islands in
south-west WA, on Smith Island (~150 pairs) off the south-east coast of the Eyre Peninsula and
Lord Howe Island. The flesh-footed shearwater feeds on small fish, cephalopod molluscs (squid,
cuttlefish, nautilus and argonauts), crustaceans (barnacles and shrimp), other soft-bodied
invertebrates and offal. It obtains most of its food by surface plunging or pursuit plunging. It
also regularly forages by settling on the surface of the ocean and snatching prey from the surface
(‘surface seizing'), momentarily submerging onto prey beneath the surface (‘surface diving') or
diving and pursuing prey beneath the surface by swimming (‘pursuit diving')( DOE, 2018ah).

No BIA for this species lies within the Dorrigo MSS area or EMBA (DoEE, 2018b). Encounter
with this species is possible during survey activities.

e Orange-bellied Parrot (Neophema chrysogaster): This species is endemic to south-eastern
Australia. The Dorrigo MSS area is identified within the ‘probable migration route’ for the
species (DoE, 2016). Critical habitats for the species are eucalyptus forest, saltmarshes, coastal
dunes, pastures, estuaries and islands usually within 10 km of the coast (DoE, 2016). Holes in
eucalypts are used for nesting and the species feeds almost exclusively on seed and fruits mainly
from sedges and salt-tolerant coastal and salt march plants (DoE, 2016). Orange-bellied parrots
depart breeding grounds in Tasmania from January to April, spend winter on the mainland and
depart for Tasmania between September and November (DoE, 2016). No BIA for this species
lies within the Dorrigo MSS area or EMBA.

While orange-bellied parrots may overfly the Dorrigo MSS area during their southern
migration, no impacts to the species are expected from MSS activities.

e Short-tailed Shearwater (Ardenna Tenuirostris): This species spends the southern winter at sea
in the northern Pacific off Japan, Siberia and Alaska. The species is found in coastal waters and,
in summer months, is the most common shearwater along the south and south-east coast of
Australia, their breeding grounds. The nest is a leaf-lined chamber at the end of a burrow in the
ground. The short-tailed shearwater feeds on krill, small fish and other small marine creatures.
Food is caught mostly on the surface of the water but sometimes birds are seen diving for food.
King Island is an IBA for the species with >1% of the population with breeding occurring from
October to May (DoEE, 2018b). The species breeds on King Island at New Year Island (120,000
burrows), Christmas Island (48,000 burrows) (18 km east), at Whistler Point (61,000 burrows)
located 20 km east, Cape Farewell (24,650 burrows) located 27 km east, Cape Wickham
Lighthouse (8362 burrows), Cape Wickham (14,800 burrows) 29 km east, Badger Box Creek
(15,850 burrows) 21 km east, Cataraqui Point (9760 burrows) 22 km east and Seal Rocks
(82,650 burrows) 21 km east (DoEE, 2018b). The species does not carry any threatened
conservation status (Birdlife Australia, 2018a).

The Dorrigo MSS area lies within a BIA (foraging) for this species (DoEE, 2018b). Encounter
with this species is likely during survey activities.

o Wedge-tailed Shearwater (4rdenna pacifica): This migratory marine bird species breeds on
the east and west coasts of Australia, on off-shore islands and is widespread across the Indian
and Pacific Oceans. While no breeding areas are identified within the Dorrigo MSS or EMBA,
a foraging BIA (provisioning for young) is present in the northern section of the Dorrigo MSS
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area (DoEE, 2018b). Species return to their colonies in early August with a pre-laying exodus
in mid November (Reid et al, 2002). The species breeds throughout its range mainly on
vegetated islands, atolls or cays. Approximately 25% of breeding occurs in the Great Barrier
Reef (DoEE, 2018ai). The wedge-tailed shearwater is pelagic, in tropical and subtropical waters
(DoEE — 2018ai). The species tolerates a range of surface-temperatures and salinities, but is
most abundant where temperatures are greater than 21 °C. When feeding, wedge-tailed
shearwaters fly less than ten metres above the surface of the ocean and dive to a depth of two to
three metres. Food is taken by contact-dipping, dipping, surface-seizing and, rarely, deep-
plunging wedge-tailed shearwater birds are known to mostly consume fish, some cephalopods,
insects, jellyfish and prawns (DoEE, 2018ai).

The Dorrigo MSS area lies within a BIA (foraging) for this species (DoEE, 2018b). This species
may be present foraging during Dorrigo survey activities.

e Fairy prion (Pachyptila turtur subantarctica): This species is a listed as vulnerable, are often
beach-cast on the south-eastern coast of Australia and seen foraging offshore over the
continental shelf and pelagic waters. Data from the south-eastern Australian Seabird Atlas
confirm this pattern, with 83% (of 24,505 individuals) seen over the continental slope, 9% over
continental shelf and only 8% over open ocean. The southern fairy prion is found flying over
the ocean where sea surface temperatures are 8.6° to 20.2° C (Reid et al. 2002). The species is
common in southern Australia and is recorded breeding on subantarctic and cool temperate
islands (Bass Strait islands, Tasmania, Macquarie Island) between September and early March.
Fairy prion eat mostly euphausiids and other small crustaceans, but also eat small quantities of
fish and pteropods (free-swimming sea snails and slugs). The species flies just above the surface
of the ocean hunting by surface-seizing, dipping, pattering or surface-plunging (Reid et al,
2002).

No BIA for this species lies within the Dorrigo MSS area or EMBA (DoEE, 2018b). This species
may be present along adjacent coastline or may forage in the survey area during the survey.

Fairy prion conservation advice: The recovery plan for this species ceased to be in effect from
1 October 2015. Threats listed in the Conservation advice for the species (TSCC, 2015g) include
interference from pest species (at Macquarie Island), soil erosion affecting suitable nesting sites
and fires affecting breeding success. These threats (impacts) are not present from the Dorrigo
MSS.

e Australian fairy tern (Sternula nereis nereis): This species is listed as vulnerable and is present
along the coasts of Victoria, Tasmania, South Australia and Western Australia. It is a fish-eating
bird and nests on sheltered sandy beaches, spits and banks above the high tide mark and below
shoreline vegetation where the substrate is sandy and the vegetation sparse. The fairy tern is an
aerial diver for bait-sized fish in shallow, inshore waters often observed near the shoreline and
is rarely found out of the sight of land. The species forages by working against the tidal flow in
estuaries, periodically hovering 5-15 m above the water surface (Pulham & Wilson, 2013). The
species can also feed on plant material, molluscs and crustaceans in inshore waters and
undergoes long distance movements within Australia. It is reported that there are only a few
pairs in Victoria (Birdlife International, 2016). The species breeds between October and
February and is very vulnerable to extreme weather events such as storms, floods, high-tide or
wind-blown events (DoEE, 2018aj).
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No BIA for this species lies within the Dorrigo MSS area or oil spill EMBA (DoEE, 2018b),
however nesting sites are known on Christmas Island and Yellow Rock Beach (NW coast of
King Island) (Threatened Species Section, 2012). This species is expected to be present along
adjacent King Island coastline or may forage in the survey area during the survey.

Conservation Advice (Australian Fairy Tern): The conservation advice for the Australian fairy

tern (TSSC, 2011) identifies the following as threats (refer Table 5-16):

e Human disturbance causing direct destruction or desertion of nests allowing predation of
eggs; and

e Oil spills (particularly in Victorian from offshore production assets) which may threaten the
species breeding habitat.

These threats may have relevance to the Dorrigo MSS activity with respect to oil spills and any

oil spill response activities initiated (refer Section 7.14). Marine oil pollution i1s addressed in

Section 7.12.

Table 5-16: Conservation advice for the Australian Fairy Tern (TSSC, 2011) — Threats
relevant to activity
Relevant Threat/Objectives Relevant Action

Oi1l Spill Oil Spill Response: Ensure relevant management measures are adopted during any spill

Human disturbance causing direct response activities which require shoreline access.

destruction of nests or desertion of
nests.

o Curlew Sandpiper (Calidris ferruginea): This species is listed as a critically endangered,
migratory wetland species with habitat which may occur in the MSS area. This coastal species
breeds in the Arctic in June and July. The southern migration commences in July with arrival
on Australian northern waters in late August/early September with northern migration
commencing in March. Curlew Sandpipers mainly occur on intertidal mudflats in sheltered
coastal areas, such as estuaries, bays, inlets and lagoons, and also around non-tidal swamps,
lakes and lagoons near the coast. Curlew Sandpipers forage on mudflats and nearby shallow
water at the edges of shallow pools, intertidal mudflats and sandy shores. At high tide, they
forage among low sparse emergent vegetation, such as saltmarsh, and sometimes forage in
flooded paddocks or inundated salt-flats. Occasionally they forage on wet mats of algae or
waterweed, or on banks of beach-cast seagrass or seaweed. Prey include worms, molluscs,
crustaceans, and insects, as well as seeds (DoEE, 2018ak).

No BIA for this species lies within the Dorrigo MSS area or EMBA (DoEE, 2018b). This species
may be present along adjacent coastline during the survey.

Conservation Plan for Curlew Sandpiper: While a conservation plan is not available for the
species, the conservation advice for the species (TSSC, 2015a) lists human disturbance, habitat
loss and degradation from pollution, changes to water regime and invasive plants as threats to
the species. Marine o1l pollution from survey activities is addressed in Section 7.12 and oil spill
response in Section 7.14.

o Eastern Curlew (Numenius madagascariensis): This species is a listed marine migratory and
critically endangered wetland species. Within Australia, the eastern curlew is primarily coastal.
The species breeds in Russia, Mongolia and north-eastern China from early May to late June,
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arrives in Australia in late July and leaves between late February and March-April. In the non-
breeding season, the eastern curlew is associated with sheltered coasts, especially estuaries,
bays, harbours, inlets and coastal lagoons, with large intertidal mudflats or sandflats, often with
beds of seagrass. Occasionally, the species occurs on ocean beaches (often near estuaries), and
coral reefs, rock platforms, or rocky islets. The eastern curlew is carnivorous mainly eating
crustaceans (including crabs, shrimps and prawns), small molluscs, and some insects (TSSC,
2015f).

No BIA for this species lies within the Dorrigo MSS area or EMBA (DoEE, 2018b). This species
may be present along adjacent coastline during the survey.

Conservation Plan for Eastern Curlew: While a conservation plan is not available for the
species, the conservation advice for the species (TSSC, 2015f) lists human disturbance, habitat
loss due to coastal development and pollution around settled areas reducing availability of food
as threats to the species. Marine oil pollution from survey activities is addressed in Section 7.12
and oil spill response in Section 7.14.

e Red knot (Calidris canutus): This species is listed as threatened (endangered), breeds in the
northern hemisphere in June and July and is a non-breeding visitor to Australia. In Australasia,
the species mainly roosts on inter-tidal mud flats, sandflats and sandy beaches of sheltered coasts
in estuaries, bays and inlets (DoEE, 2018al). The species forages in soft substrate near the edge
of the water eating mostly worms, bivalves, gastropods, crustaceans and echinoderms (DoEE,
2018al).

The species may be present along sheltered embayments adjacent to the Dorrigo MSS area
however this does not represent important habitat for the species. No BIA for this species lies
within the Dorrigo MSS area or EMBA (DoEE, 2018b). This species may be present along
adjacent coastline during the survey.

Conservation advice for the red knot: Threats to the global population of the red knot relevant
to the Dorrigo MSS include pollution/contamination impacts and disturbance (TSSC, 2016a).
Marine oil pollution from survey activities is addressed in Section 7.12 and oil spill response in
Section 7.14.

e Great skua (Catharacta skua): This species has a far-ranging distribution, circumpolar from
mid to high latitudes. In Australia the species extends from Brisbane along the southern coastline
and west to Exmouth (WA). Great skuas are seen in small numbers throughout their ranges, but
especially over shelf-break waters of NSW, eastern Tasmania and Bass Strait (Reid et al, 2002).
The species breeds in summer (November to January) on nested elevated grasslands or sheltered
rocky areas adjacent to penguin colonies on sub-Antarctic islands. Most adult birds leave
colonies during winter and scavenge on other seabirds, fish, molluscs and crustaceans (Reid et
al, 2002).

No BIA for this species lies within the Dorrigo MSS area or EMBA (DoEE, 2018b). This species
may be present along adjacent coastline during the survey.

e Common sandpiper (Actitis hypoleucos): This migratory marine species is found along all
coastlines of Australia with major populations concentrated in northern and western Australia
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from July to May (DoEE, 2018am). The species breeds in Europe, Asia and Russia. In Australia,
the species utilises a wide range of coastal wetlands and some inland wetlands, with varying
levels of salinity, and is mostly found around muddy margins or rocky shores, rarely on mudflats
(DoEE, 2018am). The species is carnivorous, eating molluscs such as bivalves, crustaceans such
as amphipods and crabs and a variety of insects.

No BIA for this species lies within the Dorrigo MSS area or EMBA (DoEE, 2018b). This species
may be present along adjacent coastline during the survey.

e Sharp-tailed sandpiper (Calidris acuminate): This migratory species is widespread in both
inland and coastal locations in both freshwater and saline habitats (DoEE, 2018an). The species
breeds in northern Siberia and migrates to Australia arriving August/September and departing
in April (DoEE, 2018an). The sharp-tailed sandpiper forages on seeds, worms, molluscs,
crustaceans and insects at the edge of the water of wetlands or intertidal mudflats, either on bare
wet mud or sand, or in shallow water. They also forage among inundated vegetation of
saltmarsh, grass or sedges. They may forage on coastal mudflats at low tide and move to
freshwater wetlands near the coast to feed at high tide.

No BIA for this species lies within the Dorrigo MSS area or EMBA (DoEE, 2018b). /¢ is not
expected that this species will be encountered within the MSS area or along adjacent coastline
during the survey.

e Pectoral sandpiper (Calidris melanotos): This migratory species is very rare in Tasmania
however records exist for Cape Portland, Orielton Lagoon-Sorell, Barilla Bay, Clear Lagoon,
Cameron Inlet and Flinders Island (DoEE, 2018a0). The pectoral sandpiper breeds in northern
Russia and North America and in Australasia is usually found in coastal or near coastal habitat
but occasionally found further inland. It prefers wetlands that have open fringing mudflats and
low, emergent or fringing vegetation, such as grass or samphire. The species has also been
recorded in swamp overgrown with lignum. They forage in shallow water or soft mud at the
edge of wetlands. The pectoral sandpiper is omnivorous, consuming algae, seeds, crustaceans,
arachnids and insects (DoEE, 2018a0).

No BIA for this species lies within the Dorrigo MSS area or EMBA (DoEE, 2018b). /¢ is not
expected that this species will be encountered within the MSS area or along adjacent coastline
during the survey.

5.4.8.3 Other birds (within EMBA)

Other bird species within the Dorrigo oil spill EMBA include the following:

e Hooded plover (Thinornis rubicollis rubicollis): The hooded plover is sedentary and inhabits
sandy ocean beaches feeding on tiny invertebrates (insects, sand-hoppers, small bivalves and
soldier crabs) from the sand near the water’s edge. The species lays their eggs in shallow scrapes
in the sand either on the upper beach (above high tide mark) or adjacent backing sand dune. The
highest densities of hooded plover occur on broad, flat and wide wave-washed zone with large
amounts of beach-washed seaweed. Densities are lowest on narrow steep beaches where there
are few or no dunes (Birdlife Australia, 2018b). The species captures its prey by running across
the surface for marine worms, molluscs, crustaceans, insects, water plants and seeds. They nest
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in solitary pairs and defend their breeding territories (ranging from 400-1,800 m near the
shoreline) from August to March (Barton ef al., 2012). The King Island coastline supports
hooded plover populations at Yellow Rock Beach and Christmas Islands (PWS, 2018b;
Threatened Species Section, 2012) and at sandy beach locations along the west King Island
coastline (Tasmanian Government, 2019).

No BIA for this species lies within the Dorrigo EMBA (DoEE, 2018b). This species is expected
to be present along adjacent King Island sandy coastlines during the survey.

The conservation advice for the hooded plover identify the following threats as being relevant
to the Dorrigo MSS (TSSC, 2014):

e Human disturbance causing direct destruction of eggs;

e i1l spills which may threaten the species breeding habitat; and

e Entanglement and ingestion of marine debris.

Marine oil pollution is addressed in Section 7.12, oil spill response strategies are addressed in
Section 7.14 and marine debris 1s addressed in Section 7.9.

Table 5-17: Conservation advice for the Hooded Plover (TSSC, 2014) — Threats relevant to

activity
Relevant Threat EP Actions
Human Disturbance Manage the use of (and access to) key beaches for recreation when plovers are breeding —

e.g. implement temporary beach closures; erect fencing to prevent people entering.

Oil Spill Prepare oil spill response plans to ensure effective rehabilitation of oiled birds.
Marine Debris Reduce in-shore marine debms, including educating fishers and the public to properly
dispose of fishing lines.

o Lesser Sand Plover (Charadrius mongolus): The lesser sand plover usually occurs in coastal
littoral and estuarine environments roosting in large inter-tidal sand flats or mudflats in sheltered
bays, estuaries and occasionally sandy ocean beaches. It is a non-breeding visitor to Australia
with nationally important areas located in NSW (Richmond and Shoalhaven Rivers, Botany Bay
and Alva Beach (Ayr, Queensland). The species roosts near foraging areas — on beaches, banks
and spits and eats invertebrates, such as molluscs (especially bivalves), worms, crustaceans
(especially crabs) and insects (DoEE, 2018ap). The species departs for northern hemisphere
breeding grounds in April and return in September. Threats to this species include pollution and
human disturbance interrupting feeding or roosting habitats which are relevant to Dorrigo MSS
activities.

No BIA for this species lies within the Dorrigo EMBA (DoEE, 2018b). This species may be
present along adjacent coastline during the survey.

Conservation actions include the management of “disturbance” activities (vehicle access, horse
riding and dogs on beaches) at important sites (TSSC, 2016b). Marine oil pollution is addressed
in Section 7.12 and oil spill response activities in Section 7.14.

o Little Tern (Sternula albifrons): Little terns are widespread, migratory and occur around the
Australian coastline from Broome, around the northern coastline to south-eastern South
Australia. They mhabit sheltered coastal environments (lagoons, estuaries, river mouths and
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deltas, exposed sand spits or sandbanks and exposed ocean beaches (least preferred)). Breeding
occurs between September and February in a shallow scrape in the sand sometimes laced next
to debris (driftwood, etc.) above the high-tide mark (DoEE, 2018aq). The species forages in
shallow waters of estuaries, coastal lagoons and lakes and frequently over channels next to spits
and banks or entrances on small fish crustaceans, insects and molluscs taken by plunge diving.
They forage along open coasts, less often at sea and usually within 50 m of the shore.

No BIA for this species lies within the Dorrigo EMBA (DoEE, 2018b). This species may be
present along sandy shorelines on the adjacent King Island coastline during the survey period
and are known to inhabit Christmas island and Yellow Rock Beach (NW coast of King Island)
(Threatened Species Section, 2012).

e Ruddy Turnstone (Arenaria interpres): The ruddy turnstone is widespread within Australia
during its non-breeding period (September to March). The Ruddy Turnstone breeds on the coasts
of Europe, Asia and North America, generally north of 60° latitude. It is found in most coastal
regions and strongly prefers rocky shores or beaches where there are large deposits of rotting
seaweed mainly foraging between lower supra-littoral and lower littoral zones of foreshores
(from strand-line to wave-zone). The species eats insects, worms, crustaceans, molluscs, and
spiders. It has occasionally been known to eat fish, birds' eggs and carrion and human food
scraps (DoEE, 2018ar).

No BIA for this species lies within the Dorrigo EMBA (DoEE, 2018b). This species may be
present on the adjacent King Island shoreline during MSS activities.

e Sanderling (Calidris alba): The sanderling, a migratory wetland species, is almost always found
on the coast, mostly on open sandy beaches exposed to open sea-swell, and also on exposed
sandbars and spits, and shingle banks, where they forage in the wave-wash zone and amongst
rotting seaweed. Sanderlings also occur on beaches that may contain wave-washed rocky
outcrops. They roost on bare sand high on the beach, clumps of washed-up kelp, coastal dunes
and rocky reefs and ledges (DoEE, 2018as). The species is non-breeding in Australia and forage
on plants, seeds, worms, crustaceans, spiders, insects, and occasionally on medusae, fish and
larger molluscs and crustaceans taken as carrion (DoEE, 2018as).

No BIA for this species lies within the Dorrigo EMBA (DoEE, 2018b). This species may be
present on the adjacent King Island shoreline during MSS activities.

e Red-necked stint (Calidris ruficollis): The red-necked stint is recorded in all Australian coastal
regions with large densities on Victorian and Tasmanian coastlines. The species breeds in
Siberia and Alaska arriving in Australia from August and returning to breeding grounds in
March/April (DoEE, 2018at). The species forages on plant seeds and on a range of marine
worms, molluscs, shrimps, spiders, beetles, flies and ants on inter-tidal and near coastal wetlands
(DoEE, 2018at).

No BIA for this species lies within the Dorrigo EMBA (DoEE, 2018b). The species may be
present on the adjacent King Island shoreline during MSS activities.

e Black-face cormorant (Phalacrocorax fuscescens): The black-faced cormorant is Australia’s
only cormorant that does not occur at terrestrial wetlands and is confined to inshore marine
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habitats. The species occurs along two sections of Australia’s southern coastline, Eden (NSW)
to the Head of Bight (SA) (including Tasmania) and south-western Western Australia near
Albany, where it breeds throughout the year in large colonies on dozens of rocky offshore
islands. Nests are built from seaweed and driftwood on bare rock. Black-faced cormorants have
a breeding colony located on Christmas Island (21 breeding pairs) part of the King Island IBA
with supports less than 1% of the world population (DoEE, 2018b). The cormorants forage by
diving to depths of up to 12 m in pursuit of small fish. They often roost in the company of other
birds, especially gulls and other species of cormorants. The black-faced cormorant frequents
coastal waters and are found in flocks in large bays, deep inlets, rocky headlands and islands.
They seldom visit beaches (Birdlife Australia, 2018c).

The Dorrigo MSS oil spill EMBA contains a foraging BIA for the species which extends 13 km
from Christmas Island (DoEE, 2018b). This species may be present foraging in coastal King
Island waters during the Dorrigo MSS period.

o Osprey (Pandion haliaetus): The breeding range of the osprey extends around the northern coast
of Australia (including many offshore islands) from Albany in Western Australia to Lake
Macquarie in NSW; with a second isolated breeding population on the coast of South Australia,
extending from Head of Bight east to Cape Spencer and Kangaroo Island. The total range
(breeding plus non-breeding) around the northern coast is more widespread, extending from
Esperance in Western Australia to NSW, where records become scarcer towards the south, and
into Victoria and Tasmania, where the species is a rare vagrant. Ospreys occur in littoral and
coastal habitats and terrestrial wetlands of tropical and temperate Australia and offshore islands
and mainly feed on fish, especially mullet where available (DoEE, 2018au).

No BIA for this species lies within the Dorrigo EMBA (DoEE, 2018b). /¢ is possible, however
unlikely this species will be present on adjacent King Island shorelines during MSS activities.

e Pacific Golden Plover (Pluvialis fulva): This species is a non-breeding visitor to Australia,
usually occurs on beaches, mudflats and sandflats in sheltered areas including harbours,
estuaries and lagoons. This species forages on sandy or muddy shores or margins of sheltered
areas such as estuaries and lagoons, though it also feeds on rocky shores, islands or reefs and
roosts near foraging areas, on sandy beaches and spits or rocky points occasionally among or
beneath vegetation including mangroves or low saltmarsh, or among beachcast seaweed. Pacific
Golden Plovers mainly eat molluscs, polychaete worms, insects and insect larvae, spiders and
crustaceans and very occasionally eat seeds, leaves, lizards, birds' eggs and small fish (DoEE,
2018av).

No BIA for this species lies within the Dorrigo EMBA (DoEE, 2018b). This species may be
present in sheltered areas on the adjacent King Island coastline during MSS activities.

e Bar-tailed godwit (Limosa lapponica): This species is threatened and migratory and has been
recorded in the coastal areas of all Australian states. It is widespread in the Torres Strait and
along the east and south-east coasts of Queensland, NSW and Victoria. The migratory bar-tailed
godwit (western Alaskan) does not breed in Australia but nests in the northern hemisphere
during the boreal summer with egg laid from late May through June. During the non-breeding
period, the distribution of bar-tailed godwit (western Alaskan) is predominately New Zealand,
northern and eastern Australia (Bamford et al. 2008). In Australia, L. baueri mainly occur along
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the north and east coasts (TSSC, 2016¢; TSSC 2016d) in coastal habitats such as large intertidal
sandflats, banks, mudflats, estuaries, inlets, harbours, coastal lagoons and bays with feeds on
worms, molluscs, crustaceans, insects and some plant material (TSSC, 2016c¢; TSSC, 2016d).

No BIA for this species lies within the Dorrigo EMBA (DoEE, 2018b). This species may be
present in protected areas along the King Island coastline during survey activities.

Conservation Advice (Bar-tailed godwit): The conservation advice for the Bar-tailed godwit
(TSSC, 2016¢; TSSC, 2016d) identifies threats to the species to include ongoing human
disturbance as well as habitat loss and degradation from pollution, changes to the water regime
and invasive plants. These threats are not relevant to the Dorrigo MSS.

e Common greenshank (7ringa nebularia): The Common Greenshank breeds in Eurasia and
Siberia arriving in Australia from August and returns to breeding groundsa in April. In Australia
is found in a wide variety of inland wetlands and sheltered coastal habitats of varying salinity.
It occurs in sheltered coastal habitats, typically with large mudflats and saltmarsh, mangroves
or seagrass. Habitats include embayments, harbours, river estuaries, deltas and lagoons and are
recorded less often in round tidal pools, rock-flats and rock platforms. The species eats molluscs,
crustaceans, insects, and occasionally fish and frogs (DoEE, 2018aw).

No BIA for this species lies within the Dorrigo EMBA (DoEE, 2018b). This species may be
present in protected areas along the King Island coastline during survey activities.

e Red-capped plover (Charadrius ruficapillus): This species is the most common and widespread
of Australia’s beach-nesting shorebirds and occurs along the entire Australian coastline. They
usually inhabit wide, bare sandflats or mudflats at the margins of saline, brackish or freshwater
wetlands where they forage by using their characteristic ‘stop-run-peck’ method, taking small
invertebrates from the surface. The nest site of the red-capped plover is a shallow scrape on a
beach or stony area, nearly always close to water (Birdlife Australia, 2018d). This species has
been recorded along the west coast of King island (Tasmanian Government, 2019).

No BIA for this species lies within the Dorrigo EMBA (DoEE, 2018b). This species may be
present in on the adjacent King Island coastline during MSS activities.

e White-bellied sea eagle (Haliaeetus leucogaster): The white-bellied sea eagle is distributed
along the coastline in coastal lowlands with breeding from Queensland to Victoria in coastal
habitats and terrestrial wetlands in temperate regions. The breeding season is from June to
January with nests built in tall trees, bushes, cliffs or rock outcrops. Breeding pairs are generally
widely dispersed (DoEE, 2018ax). The species forages over open water (coastal and terrestrial)
and feeds on fish, birds, reptiles, mammals and crustaceans and normally launches into a glide
to snatch its prey, usually with one foot, from the ground or water surface. The species is
widespread and makes long-distance movements (DoEE, 2018ax).

No BIA for this species lies within the Dorrigo EMBA (DoEE, 2018b). This species may forage
and be present along the adjacent King island coastline during the survey.

e Little penguin (Eudyptula minor): The little penguin is an iconic species that usually mates
between August to October, with eggs laid in September/October. From this point until the chick
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hatches, the eggs are incubated with parents alternating between incubation duties and foraging.
Chick feeding occurs during November/December (PFPI, 2018). Nesting colonies occur in
burrows on sandy or rock islands often at the base of cliffs or in sand dunes adjacent to marine
areas (Birdlife International, 2018e). Moulting occurs in February-April, during which time
individual penguins are unable to go to sea for at least 17 days therefore losing a considerable
amount of weight. The winter period is important for little penguins as individuals gain the
weight lost during the moult and prepare for the upcoming breeding season (Gormley & Dann,
2009).

The Tasmanian population of little penguins range from 110,000 to 190,000 (PWS, 2018a).
Penguin breeding colonies known to occur in the EMBA include Christmas Island (11,883
breeding pairs) (DoEE, 2018b) located 18 km from the nearest Dorrigo MSS operational
boundary. Other colonies are present at Grassy Harbour King Island and Councillor Island (26
breeding pairs) (located on eastern shores of King Island); Black Pyramid Rock located 60 km
east (13 breeding pairs); Albatross Island located 85 km east (350 breeding pairs), Three
Hummocks Island located 107 km east (2059 breeding pairs); Steep Island located 91 km east
(2000-3000 breeding pairs); Bird Island located 95 km east (3,000 breeding pairs); and in the
Furneaux Group, located at least 350 km from the survey area is Forsyth (147,318 breeding
pairs), Preservation (2100 burrows), Passage (1500 breeding pairs), Goose (7036 breeding
pairs), Chalky (21,218 breeding pairs) & Gull Islands (11,500 breeding pairs) (DoEE, 2018b).

All colonies other than Christmas Island and Currie Harbour are located outside the oil spill
EMBA. A 10km foraging BIA for the little penguin surrounds Christmas Island within the
Dorrigo oil spill EMBA.

The species feeds mainly on pelagic shoaling fish (pilchards, anchovies), cephalopods and
occasionally crustaceans (PFPI, 2018). Prey is captured by pursuit diving typically to a depth of
10-20 m for an average of 24 seconds but dives as deep as 72 m has been recorded (PFPI, 2018).
The species forages within a radius of 8-15 km (5-10 miles) from their burrow during breeding
season; and generally, within 20 km (12.5 miles) of shore in non-breeding season, however
longer trips of up to 700 km may occur in non-breeding season (Australian Wildlife, 2014).
Tracking studies of 93 penguins from the London Arch colony located on the Otway coastline
during 2011 and 2012 breeding seasons (Arnould and Berlincourt, 2013) identified mean
foraging trip durations of 13.9 to 15.2 hours. Birds travelled mean total distances of between
26.7 and 47.2 km and travelled from 12.2 up to 20.5 km from the colony (Arnould & Berlincourt,
2013).

e Australasian gannet (Morus serrator): Breeding populations (12,339 breeding pairs) of the
Australasian gannet are present at Black Pyramid Rock located approximately 60 km east of the
Dorrigo MSS area. This represents more than 15% of the species global population. Birds are
present year-round breeding between July and March (DoEE, 2018b). A 40 km foraging BIA
exists around Black Pyramid Rock for this species (DoEE, 2018b). The species generally feeds
over continental shelves or inshore waters, seldom far from land. Its diet is comprised mainly of
pelagic fish, especially pilchard, anchovies and jack mackerel, but also squid and garfish. Prey
is caught mainly by plunge-diving, Adults tend to stay within the vicinity of the colony after
breeding with young birds dispersing (DoE, 2015).

No BIA for this species lies within the Dorrigo EMBA (DoEE, 2018b). This species may forage
in the Dorrigo MSS ares during the survey.
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5.4.9 Marine Pests

Invasive marine species (IMS) are marine plants or animals that have been introduced into a region
beyond their natural range and can survive, reproduce and establish in other locations. More than
200 non-indigenous marine species including fish, molluscs, worms and a toxic alga have been
detected in Australian coastal waters (AMSA, 2010). It is widely recognised that IMS can become
pests and cause significant impacts on economic, ecological, social and cultural values of marine
environments. Impacts can include the introduction of new diseases, altering ecosystem processes
and reducing biodiversity, causing major economic loss and disrupting human activities (Brusati
and Grosholz, 2006).

In the South-east Marine Region, 115 marine pest species have been introduced and an additional
84 have been identified as possible introductions, or ‘cryptogenic’ species (NOO, 2002). Several
introduced species have become pests either by displacing native species, dominating habitats or
causing algal blooms:

Key known pest species in the South-East Marine Region include (NOO, 2001):
Northern pacific sea star (4sterias amurensis);
Fan worms (Sabella spallanzannii and Euchone sp);
Bivalves (Crassostrea gigas (Pacific oyster), Corbula gibba and Theora fragilis);,
Crabs (Carcinus maenas (European shore crab) and Pyromaiatuberculata);
Macroalgae (Undaria pinnatifida (Japanese giant kelp) and Codium fragile
ssp.formentosoides; and
e The introduced New Zealand screw shell (Maoricolpus roseus), known to form extensive
and dense beds on the sandy sea-floor in eastern Bass Strait spreading to the 80 m depth
contour off eastern Victoria and NSW (Patil et al., 2004).
Other introduced species tend to remain confined to sheltered coastal environments rather than open
waters (Hayes et al., 2005).

The Marine Pests Interactive Map (Commonwealth of Australia, 2018) indicates that the ports likely
to be used by survey vessels (Portland or Geelong) harbour the European green shore crab (prefers
bay/estuary shorelines up to 60m water depths), the Northern Pacific sea-star (habitats to
approximately 25 m water depths); European fan worm (sheltered water habitats to 30 m depth);
Japanese kelp (inter-tidal to 20 m water depth); Asian date mussel (soft sediments to 20 m water
depth); European shell clam (inter-tidal to 150 m water depth) and New Zealand screw shell (inter-
tidal to 130 m water depth). These pests are translocated if they come in physical contact with
equipment or remain in port too long for hulls to become contaminated.

5.5 Conservation Values
The conservation values in and around the Dorrigo 3D MSS area are described in this section. Table
5-18 providing an outline of the conservation categories included.

Table 5-18: Conservation Values within the EMBA

Category Conservation Classification Section

Tasmanian Protected Marine Areas Marine National Parks/Sanctuaries Section 5.5.2
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SDait

Tasmanian Protected Terrestrial Areas (Shoreline)

National and Coastal Parks

Section 5.5.2

Commonwealth Marine Protected Areas

Commonwealth Marine Reserves

Section 5.5.1

Commonwealth Heritage

Commonwealth Heritage List

Section 5.5.4

EPBC Act: Matters of National Environmental
Significance (MNES)

World Heritage Properties

Section 5.5.3

National Heritage Places

Section 5.5.4
& 5.6.1

Wetlands of National Importance (RAMSAR)

Section 5.5.5

Threatened species

Section 5.4

Threatened ecological communities (TEC)

Section 5.5.6

Migratory Species Section 5.4
Commonwealth Marine Environment Section 5
Great Barrier Reef Marine Park N/A
Nuclear Actions N/A

A water resource (in relation to coal seam gas | N/A

development and large coal mining)

Other Important Commonwealth Conservation
Features

Key Ecological Features (KEFs)

Section 5.5.7

Nationally Important Wetlands

Section 5.5.5

5.5.1

Commonwealth Marine Protected Areas

Commonwealth Marine Parks (CMPs) in proximity to the Dorrigo MSS area are found in Figure

5-26.

The Dorrigo MSS spatially overlaps the multi-use zone of the Zeehan CMP and lies adjacent to the
Apollo CMR (complete CMP is zoned multi-use — [UCN VI). Mining activities (including MSS
activities) are permitted within these zones in accordance with the conditions attached to a Class
Approval for mining activities (refer Table 5-19). The management approach for IUCN VI areas
provides for general sustainable use by allowing activities that do not significantly impact on benthic
habitats. Activities are allowed or maty be authories provided they area consistent with the [UCN
management principles and will not have an unacceptable impact on the values of the area (DNP,

2013).

Figure 5-26: South-east Commonwealth Marine Reserve Network (DoEE, 2018)
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P

East Gippsland

Zoning
Sanctuary Zone (IUCN la) :
I Maree National Park Zone (IUCN 1T |
Habitat Protection Zone (JUCN IV)
Recreational Use Zone (JUCN IV)
B special Purpose Zone (IUCN V1)
Multiple Use Zone (JUCN V1)

Other C

The management principles for [IUCN VI areas are to manage mainly for the sustainable use of

natural ecosystems based on the following (DNP, 2013):

e The biological diversity and other natural values of the reserve or zone are protected and
maintained in the long-term;

e Management practices should be applied to ensure ecologically sustainable use of the reserve or
zone; and

e Management of the reserve or zone should contribute to the regional and national development
to the extent that it is consistent with these principles.

Management prescriptions for these reserves are detailed in the South-east Commonwwealth Marine
Reserves Network Management Plan 2013-2023 (DNP, 2013) and are observed in the Dorrigo MSS
activity.

Table 5-19: Class Approval Conditions (applicable to seismic operations).

No: Condition
1 Mining operations must only be carried on in Approved Marine Park Zones
2 Mining operations must be conducted in accordance with:

a. the EPBC Act;
b. the Network Management Plan;
c. the EPBC Regulations;

d. any prohibitions, restrictions or determinations made under the Regulations; and

Page | 137



Dorrigo 3D Marine Seismic Survey (T/49P) @

No: Condition

e. other applicable Commonwealth and State laws (to the extent those laws are capable of operating
concurrently with the laws and instruments described in paragraphs a. to d.).

3 Mining operations subject to the Offshore Petroleum and Greenhouse Gas Storage Act 2006 must be
conducted in accordance with an Environment Plan accepted under the Act for those operations.

5 The Director of National Parks must be notified at least 14 days prior to the conduct of any operations
in the Network. The following contact details should be used — marinereserves@environment.gov.au

6 If required by the Director of National Parks, provide information on operations authorised by this
approval
7 All employees, servants, agents and contractors engaged in the conduct of mining operations in the

Network must be fully informed of these conditions before commencing to take part in the operations.

Zeehan Commonwealth Marine Park:

The Zeehan CMP covers a depth range from 50 m (coastal shelf) to 3000 m (abyssal plain). A
significant feature of this reserve is a series of four submarine canyons that incise the continental
slope, extending from the shelf edge to the abyssal plain. The CMP includes a variety of seabed
habitats, including exposed limestone, that support animal communities of large sponges and other,
permanently fixed, invertebrates on the continental shelf. There are also extensive 'thickets' of
invertebrate animals, such as lace corals and sponges, on the continental slope. The rocky limestone
provides important habitats for a variety of commercial fish species, including the giant crab. The
major conservation values for the Zeehan CMP are (DNP, 2013):

e Examples of ecosystems, habitats and communities associated with the Tasmania Province,
the West Tasmania Transition and the Western Bass Strait Shelf Transition and associated
with the sea-floor features: abyssal plain/deep ocean floor, canyon, deep/hole/valley,
knoll/abyssal hill, shelf and slope;

¢ An important migration area for: blue and humpback whales;

e An important foraging area for: black-browed, wandering and shy albatrosses, and great-
winged and cape petrels.

Apollo Commonwealth Marine Park:

The Dorrigo 3D MSS operational area lies approximately 3 km south of the Apollo CMP. The CMP
has a water depth of less than 50 m near Cape Otway and extends to 100 m along the Otway
Depression - a deep undersea valley joining the Bass Basin to the open ocean. The waters of the
reserve are exposed to large swell waves generated from the south-west and strong tidal flows. The
sea floor has many rocky reef patches interspersed with areas of sediment and, in places, has rich,
benthic fauna dominated by sponges. Seabirds, dolphins, seals and white shark forage in the reserve,
and blue whales migrate through Bass Strait (DNP, 2013). The major conservation values for the
CMP are (DNP, 2013):

e Ecosystems, habitats and communities associated with the Western Bass Strait Shelf
Transition and the Bass Strait Shelf Province and associated with the sea-floor features:
deep/hole/valley and shelf;

e An important migration area for: blue, fin, sei and humpback whales;

e Animportant foraging area for: black-browed and shy albatross, Australasian gannet, short-
tailed shearwater, and crested tern;

e A cultural and heritage site: wreck of the MV City of Rayville.

This CMP lies within the oil spill EMBA of the Dorrigo MSS.
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The following CMPs also lie in proximity to the Dorrigo 3D MSS area however are not expected to
be affected by MSS activities:

e Franklin CMR (IUCN VI) ~55 km east; and
e Boags CMR (IUCN VI) ~102 km east.

5.5.2 Tasmanian Protected Areas

Marine:
There are no Tasmanian marine reserves located in proximity to the Dorrigo MSS area. The closest

Tasmanian marine reserve is the Kent Group Marine Reserve located approximately 315 km east
(PWS, 2018c).

Terrestrial:
King Island has the following state reserves (PWS, 2009) (refer Figure 5-27):

e Lavinia State Reserve, a listed RAMSAR Wetland of International Importance, located on
the NE side of King Island, contains a significant lagoon and wetland system. This reserve
is not expected to be affected by Dorrigo MSS activities;

o Cape Wickham State Reserve, located ~ 29 km east of the Dorrigo MSS operational area,
contains a lighthouse, gravesite of victims from the Loch Leven shipwreck and cairn from
the old Victorian Cove settlement which used to be present at the site. This reserve is not
expected to be affected by Dorrigo MSS activities;

e Seal Rocks State Reserve located ~21 km east of the Dorrigo MSS operational area contains
a 7000-year calcified forest and spectacular cliffs at Seal Rocks. Seabird rookeries are
present at this location (Threatened Species Section, 2012).

The west coast of King Island contains the following shoreline conservation areas (refer Figure 5-
27):

e Cape Wickham Conservation Area (Cape Wickham to Cape Farewell) (IUCN V);

e Porky Beach Conservation Area (Quarantine Bay to Peerless point) (IUCN VI);

e (Cataraqui Point Conservation Area (Stingray Bay to Sea Rocks State Reserve) (IUCN VI);
and

e Stokes Point Conservation Area (Sunrise Point to Stokes Point) (IUCN V).

Island reserves surrounding King Island include:

o Christmas Island Nature Reserve (95Ha) (IUCN 1a), located ~18 km east of the Dorrigo
MSS operational boundary, contains seabird rookeries and important nesting areas for little
terns and hooded plovers (Threatened Species Section, 2012);

o New Year Island Game Reserve (130Ha) (IUCN VI) located ~18 km east of the Dorrigo
MSS operational boundary is a granite island lying to the north-west of King Island allowing
for the sustainable hunting of game species (i.e. short-tailed shearwaters) (hunting season is
April) (DPIPWE, 2018g). The island forms part of the King Island IBA due to breeding
seabirds and waders. Species include the short-tailed shearwater, fairy prion, pacific gull,
silver gull and sooty oystercatcher (Threatened Species Section, 2012).

o Councillor Island Nature Reserve (11Ha) located on the eastern side of King Island and not
expected to be affected by Dorrigo MSS activities (Threatened Species Section, 2012).

e Reid Rocks Nature Reserve (IUCN la) located ~ 45 km east of the Dorrigo MSS boundary
is the only breeding colony for Australian fur seals in western Bass Strait and is not expected
to be affected by Dorrigo MSS activities (DPIWE, 2000).

The oil spill EMBA does not enter Victorian state waters or affect Victorian marine protected areas.
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5.5.3 World Heritage Properties

There are no World Heritage Properties within the EMBA. The closest sites are onshore in
Melbourne (Royal exhibition Building and Carlton Gardens), Victoria (200 km northeast) and the
Tasmanian Wilderness area (approx. 240 km southeast).

5.5.4 Commonwealth and National Heritage Places

The nearest places of Commonwealth and National Heritage to the Dorrigo MSS area are located
onshore and do not have marine or shoreline components (DoEE, 2018az):

e Cape Wickham Lighthouse located ~29 km east;

e Great Ocean Road (VIC) located ~70 km north; and

e Western Tasmania Aboriginal Cultural landscape located ~ 150 km southeast.

5.5.5 Wetlands of International and National Importance

There are no coastal Wetlands of National Importance within the EMBA. The closest site is Lavinia
Reserve located ~ 33 km east of the nearest Dorrigo MSS boundary on the north-east of King Island
(DoE, 2013d).

Nationally important wetlands are considered important for a variety of reasons, including their
importance for maintaining ecological and hydrological roles in wetland systems, providing
important habitat for animals at a vulnerable stage in their life cycle, supporting 1% or more of the
national population of nay native plant or animal taxa or for its outstanding historical or cultural
significance. Wetlands of National Importance in proximity to the survey area are Lake Flannigan,
Bungaree Lagoon and Pearshape Lagoon 1 which are all located inland on King Island (DoEE,
2018a).

Given the location of these wetlands impacts from Dorrigo survey activities are not predicted.
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Figure 5-27: King Island Reserve Network (Threatened Species Section, 2012)
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5.5.6 Threatened Ecological Communities (TEC)

Threatened Ecological Communities (TECs) provide wildlife corridors and/or habitat refuges for
many plant and animal species, and listing a TEC provides a form of landscape or systems-level
conservation (including threatened species). The giant kelp marine forests of South East Australia
and Subtropical and Temperate Coastal Saltmarsh are the only listed TECs in the EMBA and is
protected under the EPBC Act.
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Giant Kelp Forests:

Giant kelp (Macrocystis pyrifera) is large brown algae that grows on rocky reefs from the sea floor
8 m below sea level and deeper. Its fronds grow vertically toward the water surface, in cold
temperate waters off southeast Australia. It is the foundation species of this TEC in shallow coastal
marine ecological communities. The kelp species itself is not protected, rather, it is communities of
closed or semi-closed giant kelp canopy at or below the sea surface that are protected (SEWPC,
2012).

Giant kelp is the largest and fastest growing marine plant. Their presence on a rocky reef adds
vertical structure to the marine environment that creates significant habitat for marine fauna,
increasing local marine biodiversity. Species known to shelter within the kelp forests include weedy
sea dragons (Phyllopteryx taeniolatus), six-spined leather jacket (Mesuchenia freycineti), brittle star
(Ophiuroid sp), urchins, sponges, blacklip abalone (7osia spp) and southern rock lobster (Jasus
edwardsii). The large biomass and productivity of the giant kelp plants also provide a range of
ecosystem services to the coastal environment. Giant kelp is a cold-water species and as sea surface
temperatures have risen on the east coast of Australia over the last 40 years, it has been progressively
lost from its historical range (SEWPC, 2012).

Giant kelp requires clear, shallow water no deeper than approximately 35 metres (Edyvane, 2003;
Shepherd and Edgar, 2012; cited in TSSC, 2012b). They are photo-autotrophic organisms that
depend on photosynthetic capacity to supply the necessary organic materials and energy for growth.
O’Hara (in Andrew, 1999) reported that giant kelp communities in Tasmanian coastal waters occur
at depths of 5 to 25 m. The largest extent of the ecological community is in Tasmanian coastal
waters from Eddystone Point in the north-east of Tasmania along the eastern coastline to Port Davey.
It is also known to develop intermittently on the northern and western coasts of Tasmania (SEWPC,
2012b). The listing advice for the TEC identifies that in Tasmania, patches of the TEC are
predominantly found in sheltered embayments associated with rocky reefs on the south and east
coasts. Patches are rare on the west and northern coasts but do occur in sheltered areas where
substrata and water conditions are favourable for growth (TSSC, 2012) (refer Figure 5-28).

Subtropical and Temperate Coastal Saltmarsh:

This TEC occurs on the coastal margin, along estuaries and coastal embayments and on low wave
energy coasts. It is typically restricted to the upper intertidal environment, occurring in areas within
the astronomical tidal limit, often between the elevation of the mean high tide and the mean spring
tide (TSSC, 2013).

The ecological community consists of dense to patchy areas of mainly salt-tolerant vegetation
(halophytes) including: grasses, herbs, sedges and shrubs that may also include bare sediment as
part of the mosaic). It is inhabited by a wide range of in-faunal and epi-faunal invertebrates such as
prawns, fish and birds. It often constitutes an important nursery habitat for fish and prawn species
and insects are abundant (TSSC, 2013). Saltmarsh and its adjacent mudflats are used by migratory
birds, stabilises the coast and contributes significant amounts of organic matter to estuaries.
Saltmarshes in the north-west of Tasmania and on King island are important food sources for the
endangered orange-bellied parrot (Neophema chrysogaster) (DPIPWE, 2018h). On King Island
saltmarsh is restricted to the estuary and lower reaches of the Sea Elephant (east coast) and Yellow
Rock Rivers (west coast) (Donaghey, 2003) (refer Figure 5-29). Oil spills are a potential threat to
this TEC.
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A priority conservation action listed for oil spill threats is to identify Coastal Saltmarsh as an
important habitat in oil spill contingency planning and monitor the application of protocols on the
management of spills involving saltmarsh (TSSC, 2013).

Figure 5-28: Giant Kelp Marine Forests of SE Australia Ecological Community (SEWPC, 2012)
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Figure 5-29: Subtropical and Temperate Coastal Saltmarsh Ecological Community (SEWPC,
2013)
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5.5.7 Key Ecological Features

The following KEFs may have a presence in the Dorrigo MSS area oil spill EMBA:

e West Tasmanian canyons (high productivity, aggregations of marine life): The West
Tasmania canyons are located on the edge of the continental shelf offshore of the north-west
corner of Tasmania and as far south as Macquarie Harbour. These canyons can influence
currents, act as sinks for rich organic sediments and debris, and can trap waters or create
upwellings that result in productivity and biodiversity hotspots. For example, plumes of
sediment and nutrient-rich water can be seen at or near the heads of canyons. Sponges are
concentrated near the canyon heads, with the greatest diversity between 200 m and 350 m
depth. Sponges are associated with abundance of fishes and the canyons support a diversity
of sponges comparable to that of seamounts (DoE, 2015).

e Shelf rocky reefs and hard substrates (high productivity, aggregations of marine life):
Rocky reefs and hard grounds are not spatially defined, however are located on the South-
east Marine Region continental shelf including Bass Strait, from the sub-tidal zone shore to
the continental shelf break. The continental shelf break generally occurs in 50 m to 150-220
m water depth. The shallowest depth at which the rocky reefs occur in Commonwealth
waters is approximately 50 m. On the continental shelf, rocky reefs and hard grounds provide
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attachment sites for macroalgae and sessile invertebrates, increasing the structural diversity
of shelf ecosystems. The reefs provide habitat and shelter for fish and are important for
aggregations of biodiversity and enhanced productivity (DoE, 2015).

The Dorrigo MSS areas lies at least 135 km from the Bonney upwelling KEF boundary (refer
Section 5.4.2).

5.6  Cultural Heritage

5.6.1 Maritime Archaeological Heritage

Two laws protect the remains of shipwrecks in Commonwealth and Tasmanian waters. The
Commonwealth Historic Shipwrecks Act 1976 applies to Australian Commonwealth waters
extending from the low water mark to the outer edge of the continental shelf. The Tasmanian
Historic Cultural Heritage Act 1995 applies to shipwrecks that lie in the state waters of Tasmania.
Under these Acts, all shipwrecks and their associated artefacts lost over 75 years ago are
automatically protected. Shipwrecks that occurred less than 75 years ago may also be individually
protected under these Acts if considered significant. In special circumstances when a shipwreck is
considered highly significant or vulnerable a 'Protected Zone' may be declared around the site,
requiring a permit from the management authority to enter. There are currently no 'Protected Zones'
in Tasmania.

King Island located in the centre of the western entrance to Bass Strait and exposed to the “roaring
forties winds” is the location of over 60 known shipwrecks with 40 lying along its western coastline
(DoEE, 2018ba). The strong waves, rocky reefs and cliffs of the region contributed to the loss of
these ships. The wrecks represent recreational (i.e., diving) opportunities for tourists. Significant
shipwrecks along the coast of King Island which forms part of the King Island Maritime Trail
(Shipwrecks and Safe Havens) include the following (refer Figure 5-30):

e Blencathra (1875);
British Admiral (1874);
Carnarvon Bay (1910);
Cataraqui (1845);
Loch Leven (1871);
Netherby (1866);
Neva (1935);
e Sea Elephant Bay (1802); and
e Shannon (1906).

The Australian National Shipwreck Database does not record any historic shipwrecks or shipwreck
protection zones within the Dorrigo MSS area (DoEE, 2018ba).
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Figure 5-30: King Island Maritime Trail (King Island Tourism, 2018)
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5.6.2 Aboriginal Heritage

Archaeological evidence suggests that the island was inhabited by aboriginals during the Pleistocene
when King Island was connected to Tasmania, however by the time of earliest European occupation
in the early 18" Century, no aboriginal inhabitants were observed (Huys, 2012). Stone artefacts have
been recorded on the island along southwestern coastal cliffs, at the Petrified Forest (refer Figure
5-31) and elsewhere on the island in different dune formations. Aboriginal heritage sites on King
Island typically contained low density stone artefact scatters with isolated midden finds. These sites
are mostly located in close proximity to freshwater sources, particularly freshwater lagoons found
in numerous locations on the island (Sim, 1991). On King Island there is less visibility of aboriginal
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heritage in coastal areas as the west and southwest coast has been inundated by dune formation with
middens (shellfish and bones) only exposed through dune blowouts (Sim, 1991).

Locations on King Island where aboriginal middens have been observed include Cataraqui
Monument (a quarry site 500 m from the Cataraqui Point headland), Quarantine Bay (shellfish
midden located 15 m above sea level and 350m inland), Seal Bay at Middle Point (warrener shell
midden located 30 m inland and 5 m above sea level) and New Year Island (Sim, 1991). Sea caves
(Cliff Cave, Iron Monarch and Blister Cave) examined for aboriginal heritage indicate caves were
not used in pre-historic times, except one possible artefact at the entrance to Iron Monarch. Human
remains dating to 14,270 BC have been found in the Cliff Cave at a depth of 2.9 m and on New
Year Island resulting from a dune blowout in the 1970s (Sim, 1991).

Figure 5-31: Relevant Locations of Aboriginal Heritage (Sim, 1991)
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5.7 Socio-economic Environment
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5.7.1 Settlements

King Island is located to the north-west of Tasmania, about 80-90 kilometres from both Victoria
and Tasmania. King Island is surrounded by Bass Strait. King Island is predominantly rural, with
three small townships. About half of the population live in the township of Currie, located on the
west coast with two smaller townships at Grassy and Naracoopa located on the east coast. The Island
enjoys a reputation for excellence in the production of food products. Beef and dairy farms cover
the island. There is a small fishing industry, mostly southern rock lobster and a small number of
abalone divers working from the island. King Island Dairy and JBS Australia are the two major
employers on the Island. Kelp Industries is a major part of the Island economy and tourism has
become the growth industry over recent times (KIRDO, 2014). The island’s population is declining
falling from about 1,800 in 1991 to less than 1,592 in 2016 (.idcommunity, 2018).

5.7.2 Tourism

King Island is situated off the North West tip of Tasmania approximately half way between
Tasmania and Victoria with a resident population was 1,563 in 2011 with the local economy
supporting 708 jobs (Nicol et al, 2013). The Island’s main industries include agriculture and fishing
which employed 164 people and manufacturing 130 in 2011 (Nicol et al, 2013). Of the 708 people
employed in King Island, it is estimated that tourism supports 34 jobs (4.9% of King Island
employment) (Nicol et al, 2013). The following tourism statistics are available for King Island (King
island Council, 2016):

e Total visitors to the island during 2015/16 was approximately 13,500 with 64% of this
population staying 3 nights or less (short-break holiday);

e Purpose of visit: Business (33%), holiday (49%) and visiting relatives (16%);

e Origin of visitors: Victoria (39%), Tasmania (29%) and NSW (16%) with international
visitors (3%);

e High season for tourism on the island is mid-October to mid-April;

e Activities undertaken on the island during visits included recreational walks (29%); visiting
arts and crafts shops (21%); food related festivals/tourism (16%); bird watching particularly
penguins (9%); golf (8%); game bird hunting (6%); surfing (3%) and diving/snorkelling
(2%);

e Places most visited were Lavinia Beach/Penny’s Lagoon and the Calcified Forest/Seal
Rocks Reserve.

The tourism sector is estimated to generate $5M in annual economic output from a total output of
$190.6M (Nicol et al, 2013). The King Island tourism sector is estimated to contribute just over
0.2% of the Tasmanian tourism output (Nicol et al, 2013).

5.7.3 Commercial Shipping

AMSA have advised that the Dorrigo MSS area lies to the south of the main shipping route which
runs east/west along Australia’s southern coastline. The survey vessel when operating in the
northern sections of the survey area will encounter heavier concentrations of transiting commercial
shipping. A smaller route used by vessels that transit east/west into Bass Strait between King Island
and the Fleurieu Group of islands is also present. AMSA (2018) advises that while these are the
main shipping routes in and around the Dorrigo MSS area, vessels could be encountered anywhere
in the survey area (refer Figure 5-32).
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Figure 5-32: Commercial Shipping in and around Dorrigo MSS Area (AMSA, 2018)

Aok Map showing the Dorrigo 3D MSS, offshore Tasmania,
Australian ¢ : with AIS data (November 2017 to January 2018)

Australian Maritin

39*30'S

«'s

Legend
« AlIS data (Nov 2017 to Jan 2018)
= Coastal Waters - 3nm
= Territorial Sea Limit - 12nm
[ porrigo 3D MSS
Permit block T49-P
| Commonwealth Marine Reserves

o

Locality Map %9 ||

5.7.4 Recreational Fishing

5.7.4.1 General

Since 2000 there has been a general decline in participation in recreational fishing (both in absolute
and relative terms) (Lyle et al, 2014). Recreational fishing is a popular past-time for Tasmanians
with one in four people over the age of 5 engaged in some type of recreational fishing activity (Lyle
et al, 2009). During 2012-13 recreational fishers accounted for about 507,000 person-days of effort,
with an average of 5.5 days per fisher. At the individual level, the majority fished for relatively few
days (< 5 days) whereas a small proportion of particularly keen or avid fishers contributed
disproportionately to the total effort (and catch). For instance, just 20% of fishers accounted for over
half (55%) of the total fishing effort (Lyle et al, 2014).

The concentration of fishing effort within the Tasmanian recreational fishery was inshore coastal
(58% fisher days) and estuarine waters (20% fisher days) (refer Figure 5-33). Comparatively little
fishing effort was in waters greater than 5 km offshore (Lyle et al, 2014) and effort within the north-
west region (includes King Island) was almost entirely by local residents. Line fishing was the main
method used to catch fish with other methods including set-line and beach-seine (refer Figure 5-
34). Flathead, Australian salmon and mullet dominated catches with a range of other finfish of
secondary importance (Lyle et al, 2014). From these statistics, recreational fishing is not expected
within the Dorrigo MSS area, but may be present in King Island coastal waters (< 5 km from shore).
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Figure 5-33: Fishing effort (fisher days) by water body type for Tasmanian residents aged > 5
years who fished in Tasmania during 2012-13 (Lyle et al, 2014)
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Figure 5-34: Recreational fishing characteristics of the North West based upon 2012-13
fishing activity a) fishing effort (fisher-days) based upon region of residence; b) effort (fisher
days) by platform; c) catch (numbers) for the key species (Lyle et al, 2014)
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5.7.6.2 Game Fishing

Game-fishing represents a relatively minor and specialised component of the overall recreational
fishery, however in social and economic terms the fishery is significant. Through direct expenditure,
game-fishing is generally considered to provide disproportionately high financial inputs into
regional economies, particularly the north east (St Helens) and south east (Tasman Peninsula)
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coastal regions (Forbes et al, 2009). The game-fishing season in Tasmania is typically limited to
between January and June and is concentrated in waters extending out to the shelf break along the
north-east, east and south coasts. St Helens in the north-east, Eaglehawk Neck (Pirates Bay) in the
south-east and Southport in the south are recognised as regional epicentres of game-fishing activity.
Game-fishing activity also occurs off Flinders Island (refer Figure 5-35) (Forbes et al, 2009).

The fishery targets several large pelagic species including; yellowfin tuna (Thunnus albacares),
southern bluefin tuna (Thunnus maccoyii), albacore (Thunnus alalunga) and skipjack tuna
(Katsuwonus pelamis) and mako shark (Isurus oxyrinchus). Catches of black marlin (Makaira
indica) and striped marlin (Tetrapturus audax) are also occasionally taken (Forbes et al, 2009).

Figure 5-35: Important Game Fishing Locations around Tasmania (Forbes et al, 2009)
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5.7.5 Commercial Fishing

The Dorrigo MSS area lies within three fishing management jurisdictions — Commonwealth,
Victoria and Tasmania. Figure 5-36 provides details of the Victorian/Tasmanian fishery boundary
relative to the Dorrigo MSS area. Within the 4360 km? Dorrigo operational area, 2630 km? lies
within Victorian waters and 1720 km? lies within Tasmanian waters. On a total acquisition basis
(1580 km?), 919 km? lies in Victorian waters and 664 km? lies within Tasmanian waters.
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Table 5-20 provides a summary of the Commonwealth, Victorian and Tasmanian fishing
management areas which intersect or lie adjacent to the Dorrigo MSS area; if the fishery is active
within the Dorrigo MSS area or in the oil spill EMBA.

For fisheries which actively fish within the Dorrigo MSS area, further information is provided in
this section. Catch and effort data for these fisheries has been obtained from the Victorian Fisheries
Authority (VFA), the Australian Institute for Marine Science (AIMS) (Hobart) for Tasmanian
Fisheries and the Australian Fisheries Management Authority (AFMA) for Commonwealth
fisheries. Data has been independently complied by the South-east Trawl Fishing Industry
Association (SETFIA) and Fishwell Consulting for 3D Oil.

Figure 5-36: Victoria/Tasmania Fishing Management Boundary
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Table 5-20: Fishing Management Areas within the Dorrigo MSS Area

Eastern Scale-fish
and Shark Fishery
(SESSF) — Scale-fish
Hook Sector

Australia, Victoria and Tasmania from 3 nm to the
extent of the Australian Fishing Zone

Fishing on shelf area)

Active Fishing
Fishery Fishery Management Area i i Reference Additional Details
Dorrigo Operational Dorrigo EMBA
Area

Commonwealth
Bass Strait Central | 20-200nm from Victorian and Tasmanian coastlines | No (All catch taken to | No Patterson et al (2018) NA
Zone Scallop Fishery | (excludes King Island coastline) east of King island or

north of Flinders Island)
Eastem Tuna and | South Australia/ Victoria border, around east coast No (All catch taken along | No Patterson et al (2018) NA
Billfish Fishery of Australia to Cape York, including waters around NSW, Qld, southern

Tasmania Tasmanian and western

Victorina coastlines)
Skipjack Fishery Exte11d§ from the border of Victoria and South No (No active fishing in | No Patterson et al (2018) NA
(Eastern) Australia to Cape York, Queensland. the fishery since 2008-

09)
Small Pelagic | The Western sut.)-area extends from near Wilson No (All fishing occurs off | No Patterson et al (2018) NA
Fishery Promontory National Park west to north of Perth out the NSW coastline)

to 200 nm.

Southern and CTS: Covers the area °.f the AFZ extending Yes (Otter-board Trawl) | Yes Patterson et al (2018) Section 5.7.5.1
Eastern Scale-fish southward from Barrenjoey Point (north of Sydney) (Confidential and low
and Shark Fishery around the New South Wales, Victorian and fishing intensity around
(SESSF) - Tasmanian coastlines to Cape Jervis in South shelf-break area)
Commonwealth Australia.
Trawl Sector [CTS]
Southern and Scale-fish Hook Sector: Includes all waters off South | yeg (Confidential | Yes Patterson et al (2018) Section 5.7.5.2
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Eastern Scale-fish

NSW/Victorian border westward to the SA/WA

Fishing on shelf area for

Active Fishing
Fishery Fishery Management Area . . Reference Additional Details
Dorrigo Operational Dorrigo EMBA
Area
Southern and Shark Hook and Gillnet Sector: Waters from the Yes (Low/Confidential | Yes Patterson et al (2018) Section 5.7.5.2

state water depths less
than 30 m).

and Shark Fishery border, including the waters around Tasmania to the Gillnet; Confidential for
(SESSF) — Shark extent of the AFZ. shark hook sector)
Gillnet and Hook
sectors
Southern Bluefin The fishery extends throughout all waters in the AFZ | N (Fishing effort in SA | No Patterson et al (2018) NA
Tuna Fishery and along NSW coastline
and southern Tasmania)
Southern Squid Jig The fishery extends from the SA/WA border east to Yes (Low level fishing | Yes Patterson et al (2018) Section 5.7.5.3
Fishery southern Queensland. around King Island and
Victorian coastline)
Victorian
Rock Lobster | The fishery extends from the Victorian coastline to Yes Yes VFA (2018b) Section 5.7.5.4
Fishery latitude 40°S (between 140° 57.9°S and 143° 40’ E)
and 39° 12°S (between 143° 40°E and 150° 20°E). The
Dorrigo MSS lies within the Western Zone (Apollo
Bay to the SA/Vic border).
Giant Crab Fishery | The fishery extends from the Victorian coastline to Yes Yes VFA (2018a) Section 5.7.5.5
latitude 40°S (between 140° 57.9°S and 143° 40’ E)
and 39° 12°S (between 143° 40°E and 150° 20’E). The
Dorrigo MSS lies within the Western Zone (Apollo
Bay to the SA/Vic border).
Abalone Fishery The Dorrigo MSS lies within the Victorian Central No (Diving in fishery is | No VFA (2018c) NA
Abalone Zone is located between Lakes Entrance and | normally undertaken in
the mouth of the Hopkins River. DEDIJTR, 2015
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Fishery

Fishery Management Area

Active Fishing

Dorrigo Operational
Area

Dorrigo EMBA

Reference

Additional Details

Scallop Fishery

Fishery includes the waters of Victoria which extend
out to 20 nm from the Victorian high-water mark
excluding bays and inlets along the coast. Most fishing
activity has occurred in the eastern waters of the state
with most vessels launching from the ports of Lakes
Entrance and Welshpool.

No

VFA (2018d)

Fishery is mnot within
Dorrigo MSS Area

Wrasse Fishery

The commercial fishery extends along the entire length
of the Victorian coastline out to 20 nm (except in
marine reserves).

VFA (2018)

Fishery is not within
Dorrigo MSS Area

Sea Urchin Fishery

The sea urchin fishery lies in State coastal waters only.
The only zones which have been allocated quota are
Port Phillip Bay and the Eastern Zone (near
Mallacoota).

VFA (2018)

Fishery is not within
Dorrigo MSS Area

Tasmanian

Rock Lobster
Fishery

The Tasmanian Rock Lobster Fishery operates in state
and Commonwealth waters surrounding Tasmania.
The Tasmanian Government has had jurisdiction of the
fishery in waters south of 39° 12’ (east of and including
King island) and 40°S (west of King Island) and out to
200 nautical miles from the coastline.

Yes

Yes

TRLFA (2018)

Section 5.7.5.6

Giant Crab Fishery

The Tasmanian giant crab fishery operates in state and
Commonwealth waters surrounding Tasmania. The
Tasmanian Government has had jurisdiction of the
fishery in waters south of 39° 12’ (east of and including
King island) and 40°S (west of King Island) and out to
200 nautical miles from the coastline.

Yes

Yes

DoE (2014)

Section 5.7.5.7

Abalone Fishery

The Tasmanian abalone fishery operates in state and
Commonwealth waters surrounding Tasmania and lies
adjacent to the Dorrigo MSS area.

Yes

DPIPWE (2018)

Section 5.7.5.8
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Active Fishing
Fishery Fishery Management Area . . Reference Additional Details
Dorrigo A()r::ratlonal Dorrigo EMBA

Scale-fish Fishery The Tasmanian scale-fish fishery operates in state and | No Yes SETFIA (2018) Section 5.7.5.9
Commonwealth  waters surrounding Tasmania
(northwest & northeast zone shown below).

NWC NEC
I
e =1
“I'I - " T
[ eo
B
. Tl

Abalone Fishery The Tasmanian abalone fishery operates in state and | No Yes DPIPWE (2018) Section 5.7.5.9
Commonwealth waters surrounding Tasmania and lies
adjacent to the Dorrigo MSS area.

Scallop Fishery The area of the fishery extends from the high-water | No No DPIPWE (2018) Fishing effort is primarily
mark to 20 nm into Bass Strait (does not apply to waters FRDC (2018) concentrated in Bass Strait
around King Island) and from the highwater mark out (northwest coast) and on
to 200 nm of the rest of the state of Tasmania. the east and south-east

coast of Tasmania

Octopus Fishery The Tasmanian Octopus fishery operates in state and | No No Bradshaw et al (2018) Fishing effort is present to
Commonwealth waters surrounding Tasmania the east of King Island and

within Central Bass Strait.
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Active Fishing
Fishery Fishery Management Area . . Reference Additional Details
Dorrigo A()r::ratlonal Dorrigo EMBA

Commercial  Dive | The commercial dive fishery, focussing on the sea | No No SEWPC (2011) Sea urchins are abundant in

Fishery urchin and periwinkles, encompasses all Tasmanian shallow rocky reef habitats
state waters in three separate zones — Central eastern (DPI, 2008) and are
zone (Friendly Point to the southern tip of Tasman collected via divers using
Island); south-eastern zone (Tasman island to Whale hookah out of small vessels
Head) and an undeveloped zone (remaining 75% of (<10m in length) (DPTWE,
state waters). Fishing Effort is concentrated in the 2005).
central and south-eastern zones while the undeveloped
zone is largely unexplored.

Shellfish Fishery The commercial shellfish fishery includes Venerupis | No No DPIWE (2007) Oyster farming is
clams in Georges Bay, Katelysia cockles in Ansons undertaken at Sea Elephant
Bay, native oysters (Ostreaangasi) in Georges Bay and River on the eastern side of
wild Pacific oysters. It is a near-shore fishery also King island (KIRDO,
located on inter-tidal flats (DPIWE, 2007). 2018).

Aquaculture

Seaweed Fishery The Commercial Seaweed Industry is a land-based | N\ Yes DPIPWE (2018) Section 5.7.5.10
fishery collecting and harvesting bull kelp, introduced
and red and brown seaweeds (DPIPWE, 2018).
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5.7.5.1 Commonwealth Trawl Sector

The Commonwealth trawl sector (CTS) of the SESSF lies in Australian Fishing Zone (AFZ) waters
extending from Cape Jervis (SA) around the Victorian, Tasmanian and NSW coastlines northward
to Barranjoey Point (refer Figure 5-37 and Figure 5-38). This sector utilises demersal otter-board
trawl and Danish seine equipment to target demersal species as detailed in Table 5-21. The waters
west of King island are fished by the otter-board sector. No Danish seine vessels were present in
west coast waters during 2017-18 (Patterson et al, 2018), however small effort occurred in 2015-16.
Otter-board trawl effort is focussed along the shelf-break in the south of the survey area with little
fishing on the shelf in the vicinity of the Dorrigo MSS (SETFIA/Fishwell Consulting, 2018). Fishery
catch statistics for this sector are provided in Table 5-21. As assessment of fishery biomass
sustainability based upon the stock affected by the Dorrigo MSS and fishery total catch compared
with TAC by target species is provided in Table 5-22.

Figure 5-37: CTS — Otter-board Trawl Fishing Intensity (2017-18) (Patterson et al., 2018)
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Figure 5-38: CTS — Danish Seine Fishing Intensity (2017-18) (Patterson et al., 2018)
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Table 5-21: Main Features and Statistics for the Commonwealth Trawl Sector (Patterson et

al., 2018)
Aspect Description
Note: Information provided in Table is from Patterson et al (2018) except where otherwise
referenced.
Primary Landing Port Eden, Sydney and Ulladulla (NSW); Hobart (Tas); Lakes Entrance and Portland (Vic)
Management Method Input Controls: Limited entry, gear restrictions, closure areas
Output controls: Individual transferrable quotas (ITQs), total allowable catch (TAC), trip limits
Industry Representation The Southeast Trawl Fishing Industry Association (SETFIA) represents the CTS fishery
(SETFIA/Fishwell Consulting, 2018).
Fishing Season 1 May to 30 April
Effort in the areas is highest during October to March over the past 10 years with a peak of 100
shots during October. Effort was lowest during July The monthly
catch trend reflects the pattern of effort with highest catches taken during February and March
(SETFIA/Fishwell Consulting, 2018) (refer figure below — number of vessels recording effort
(solid line) and number of shots recorded by CTS).
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shots

Fishery
cTs

Numer of vessels and number of

Encounter Rate in Dorrigo MSS

Since 2008, betweenl andl CTS vessels (including. Danish seine) have recorded fishing in
the Dorrigo MSS area. Annual effort recorded by those vessels has fluctuated ﬁ'om- in
2017 to [ i in 2010 (SETFIA/Fishwell Consulting, 2018).

Licences

Trawl (57), Danish seine (37)

Active Vessels (2016-17)

Trawl (32), Danish seine (18)

Catch Effort in Dorrigo MSS

Annual landings recorded by the CTS from the area of AFMA data request range from 34 tonnes
(2011) to 90 t (2010). Over the 10-year period of 2008-17, a total of 574 tonnes of fish was
caught by CTS in the Dorrigo MSS area with a value of just over $2M and in 2017 just under
60 tonnes of fish was landed with a value just over $0.2M. The catch was dominated by slope-
dwelling species including blue grenadier (55%), silver warehou (18%), King dory (12%), Pink
ling (11%) and platypus shark (6%) (SETFIA/Fishwell Consulting, 2018).

Fishery Statistics TAC (tonnes) Catch (tonnes) Value ($M)
Bolded species are species likely | 2016-17 | 2017-18 2016-17 2017-18 2016-17 2017-18
to be caught in the Dorrigo MSS

—— (SETFIA/ Fishywell TOTAL (CTS | TOTAL (CTS Total

Consulting, 2018) Catch)

Blue-eye trevalla 410 458 [ [ ] NA
Blue grenadier 8810 8810 [ [ NA
Blue warehou 118 118 - - NA
Deepwater shark eastern zone 47 46 - . NA
Deepwater shark western zone 215 215 - . NA
Eastern school whiting 868 986 - - NA
Flathead (several species) 2882 2712 _ - NA
Gemfish, eastern zone 100 100 - - NA
Gemfish, western zone 247 199 - - NA
Jackass morwong 474 513 - - NA
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John dory 167 175 [ ] [ ] ] NA
Mirror dory 325 235 e [ ] [ NA
Ocean perch 190 190 R [ ] ] NA
Orange roughy, cascade plateau 500 500 I I I NA
Orange roughy, eastern zone 465 465 - - - NA
Orange roughy, southern zone 66 66 . . - NA
Orange roughy, western zone 60 60 . . - NA
Smooth oreodory cascade plateau 150 150 I I I NA
Smooth  oreodory non-cascade 90 90 - . - NA
plateau
Other oreodories 128 128 - - - NA
Pink ling 1144 1154 e [ ] [ NA
Redfish 100 100 [ ] [ ] ] NA
Ribaldo 355 355 [ ] [ ] ] NA
Royal red prawn 387 384 - - - NA
Silver Trevally 588 613 [ ] [ ] [ NA
Silver warehou 1209 605 ] [ ] ] NA
TOTAL (excludes sharks) 20,095 | 19,382 [ ] N [ ] NA
Table 5-22: CTS Stock Assessment Impacts from Dorrigo MSS
Target Species Taco171s) | ((f;) 19 1 Dorrigo MSS Stock et
®Y Affected (t) 13 cateh) () -2
Total (CTS)
Blue-eye trevalla 458 - 6 -
Blue grenadier 8810 _ 33 _
Blue warehou 118 - 6 -
Flathead (several species) 2712 _ 6 _
Gemfish, western zone 199 - 6 -
Jackass morwong 513 - 6 -
John dory 175 - 6 -
Mirror dory 235 - 6 -
Ocean perch 190 - 6 -
Pink ling 1154 [ 6.6 [ ]

17 More than 100 species are regularly landed in the SESSF but only the main species are managed under quotas. At
present, there are. species subject to TACs within the fishery (SETFIA/Fishwell Consulting, 2018). Accordingly,
the 2017 catch figures identified for King dory ) and platypus shark ) area not managed via TAC given
their small ‘take’ from the fishery does not need to be managed to maintain sustainability of stock.

18 This is based upon the catch predicted to be affected by the survey (i.e. 60 t) and the proportion of catch by species
identified by SETFIA/Fishwell Consulting (2018). Note that the residual 10% not allocated by SETFIA/Fishwell
Consulting (2018) (i.e. 6 t) has been attributed to all other target species likely to be caught in the Dorrigo MSS as
a conservative measure to assess possible biomass impacts.
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Catch (2017-18
: TAC (2017-18) ((t) ) Dorrigo MSS Stock Lol bizias
Target Species ®V Affected (f) 18 affected + fishery
Total (CTS) cateh) (f)
Ribaldo 355 [ 6 [ ]
Silver Trevally 613 - 6 -
Silver warehou 605 - 6 -

5.7.5.2 Commonwealth Gillnet Hook & Trap Sector (including Scale-fish Hook Sector)

The Gillnet Hook and Trap Sector (GHTS) consists of the scale-fish hook sector (SHS) (refer Figure
5-39); the shark gillnet sector (refer Figure 5-40) and shark hook sector (refer Figure 5-41). The
shark gillnet and shark hook sector use demersal gillnets and longlines to target gummy sharks and
are restricted to waters shallower than 183 m (SETFIA/Fishwell Consulting). The scale-fish hook
sector uses demersal longlines to target pink ling, and blue-eye trevalla restricted to waters deeper
than 183 m (SETFIA/Fishwell consulting). Fishery catch statistics for this sector are provided in
Table 5-23 and breeding characteristics for the shark gillnet and hook target species are provided
in Table 5-24. As assessment of fishery biomass sustainability based upon the stock affected by the
Dorrigo MSS and fishery total catch compared with TAC by target species is provided in Table 5-

25.

Figure 5-39: Scale-fish hook sector fishing intensity (2017-18) (Patterson et al., 2018)
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Figure 5-40: Shark hook sector fishing intensity (2017-18) (Patterson et al., 2018)
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Figure 5-41: Shark Gillnet Sector Fishing Intensity (2017-18) (Patterson et al., 2018)

130°E 135°E 140°E 145°E 150°E

South Australia V4

?\ //”f

e New South Wales /J
S i °¢

{ A [ /I v

T ] ) i
35°S . ol S \’\g\ f’@ - 35°S
I g o B
= fea \J;“J\«.AV,,/-—\\ i

Limitofthe
Australian -
Fishing Zone

N
Victoria L ﬁl

._San Remo = , r:.WeIsh

oy

40°S - 40°S
Relative fishing intensity, 2017-18
(net length (m)/km?)
Low (<150)
Medium (150-400)
E High (400-1000)
45°S - - 45°S

Total area of waters fished in 2017-18 (1° cell)
7] Management area

— S— T
0 250 500 750

130°E 135°E 140°E 145°E 150°E

Page | 163



Dorrigo 3D Marine Seismic Survey (T/49P) @

Table 5-23: Main Features and Statistics for the GH&T Fishery

Aspect Description
Note: Information provided in Table is from Patterson et al (2018) except where
otherwise referenced.

Primary Landing Port Adelaide, Port Lincoln, Robe (SA); Lakes Entrance, San Remo, Port Welshpool (Vic):
Devonport, Hobart (Tas)

Management Method Input Controls: Limited entry, gear restrictions, closure areas
Output controls: Individual transferrable quotas (ITQs), total allowable catch (TAC), trip
limits

Industry Representation Two industry associations represent the sector — the Sustainable Shark Fishing Association
(SSFA) and the Southern Shark Industry Alliance (SSIA) (SETFIA/ Fishwell Consulting,
2018).

Fishing Season 1 May to 30 April

Seasonal catch distribution (green bars) and number of vessels (red line) by GHAT sector
2008-17 is shown in the figure below (SETFIA/Fishwell Consulting, 2018). Effort is highest
during September to April when most of the catch is taken (SETFIA/Fishwell Consulting,
2018).

Encounter Rate in Dorrigo MSS

Over 2008-2017, a total of il different GHAT vessels have fished in the Dorrigo MSS area.
Total shots within that period summed to . Disaggregation in year or month contravenes
confidentiality policy (SETFIA/Fishwell Consulting, 2018).

e  For the scale-fish hook sector (2017-18): Vessels < 5 (confidential)
e  For the shark hook sector (2017-2018): Vessels < 5 confidential
e  For shark gillnet sector (2017-18): Vessels — low intensity (shelf areas).

Licences

Scale-fish Hook (37); Shark Gillnet (61); Shark Hook (13)

Active Vessels (2016-17)

Scale-fish hook (17); Shark Gillnet (27); Shark Hook (17)

Catch in Dorrigo MSS

Catch from AFMA is aggregated over the period 2007-2018 and during that peﬁod.vessels
have fished in the Dorrigo MSS area. From shots these fishers took il tonnes of fish
values at ~ over the period 2007-2018. Main species caught were school shark
(33%). gummy shark (29%) and pink ling (14%).

ecause O
the small number of species dominating the catch, value follows catch trends from about
! (2014) to just under H in 2017 (SETFIA/Fishwell Consulting, 2018). Annual
retamned catch by GH&T within data request area is shown below. Number of vessels is

annotated on bars (SETFIA/Fishwell Consulting, 2018).

Page | 164




Dorrigo 3D Marine Seismic Survey (T/49P)

Fishery Statistics TAC (tonnes) Catch (tonnes) Value ($M)
2016-17 2017-18 2016-17 2017-18 2016-17 2017-18
Total Total
(GHTS (GHTS
tonnage) tonnage)
Shark Hook and Gillnet Sector
Gummy Shark 1836 1916 e [ ] NA
Elephant fish 163 122 [ ] [ ] NA
Sawshark 482 481 B B NA
School shark 215 215 ] [] NA
TOTAL 2696 2734 I | NA
Scalefish Hook Sector (includes target species where GHaT > 1 tonne)
Blue-eye trevalla* 410 458 - - NA
Blue Grenadier* 8810 8765 [ [ ] NA
Flathead (several species)* 2882 2712 - - NA
Gemfish (western zone)* 247 199 - - NA
Jackass morwong * 475 513 - - NA
Ocean perch* 190 190 B [ | NA
Pink ling* 1144 1154 e [ | NA
Ribaldo* 355 355 [ ] [ | NA
TOTAL (GH&T + CTS) 20,095 19,282 -_ - NA

* Species likely to be caught in the Dorrigo MSS area (SETFLA/Fishwell Consulting, 2018)

Table 5-24: Shark gillnet and hook target species spawning details

Species

Spawning/Breeding Details

Gummy shark

Adults are demersal on the continental shelf from inshore to approximately 80 m although sometimes found
on the slope to 350m (Last & Stevens, 2009). Species is broadly distributed around southern coastline
between Geraldton and Townsville. Records show long distance movements across southern Australia.
Pupping frequency in SE Australia occurs every two years. Species does not have well defined nursery
areas. Pups are generally born in shallow coastal areas. (Bruce et al. 2002). Species is viviparous giving
birth to up to 14 pups in December (Last & Stevens, 2009).

Elephant fish

Species distributed throughout continental shelf areas (cool and temperate regions) to depths of at least
200m and distributed from Sydney to Esperance. Adult elephant fish migrate to shallower waters (generally
<40m) of estuaries and bays in spring to breed (Bruce et al. 2002). Egg cases are large (about 25 cm long
by 10 cm wide) (Last & Stevens, 2009).

Page | 165




Dorrigo 3D Marine Seismic Survey (T/49P) @

Species Spawning/Breeding Details

Saw shark Species is distributed demersal on continental shelf from Caloundra (Qld) to Jurien Bay (WA) along the
southern coastline and occurs in depths between 40-630m. (Bruce et al. 2001). Gestation/embryo
development occurs between October & January. No details are available on breeding locations (Kailola
et al. 1993). Viviparous with litters of 11 pups biennially (Last & Stevens, 2009).

School shark Conservation-dependent species. Threats to the species is fishing pressure (over-fished). Sound is not
identified as a threat to species recovery (TSSC, 2009).

Species has widespread distribution in temperate waters from Brisbane to Perth mostly on the continental
shelf to 800 m. Remains at depths of around 500 m during the day and moving up to around 100 m at night
and moves extensively throughout waters of southern Australia (TSCC, 2009). The species is not endemic
to Australia and is long-lived with low fecundity (every 2-3 years) reproducing in December and January
off southern Australia (TSSC, 2009). Pupping areas have been confirmed in parts of Victoria, eastern and
southern Tasmania (Bruce et al. 2002) and inshore coastal areas in parts of South Australia (TSCC, 2009).
Viviparous with litters of 30 pups in December/January (Last & Stevens, 2009).

Table 5-25: GHaT Stock Assessment Impacts from Dorrigo MSS

Catch (2017-18) . TOTAL (stock
Target Species TAC (2017-18) (t) ® D°A"'f‘fg° MSS Stock | o ffected + fishery
Total (GHaT) ected (t) catch) (f)

Shark Hook & Gillnet Sector
Gummy Shark 1916 I 44 I
Elephant fish 122 [ 3.6 I
Sawshark 481 - 3.6 _
School shark 215 - 5 -
Scale-fish Hook Sector
Blue-eye trevalla* 458 - 3.6 _
Blue Grenadier* 8765 - 3.6 -
Flathead (several species)* 2712 - 3.6 _
Gemfish (western zone)* 199 - 3.6 -
Jackass morwong * 513 - 3.6 -
Ocean perch* 190 - 3.6 _
Pink ling* 1154 [ ] 2.1 [
Ribaldo* 355 [ ] 3.6 ]

19 This is based upon the catch predicted to be affected by the survey (i.e. 15 t) and the proportion of catch by species
identified by SETFIA/Fishwell Consulting (2018). Note that the residual 24% not allocated by SETFIA/Fishwell
Consulting (2018) (i.e. 3.6 t) has been attributed to all other target species likely to be caught in the Dorrigo MSS as
a conservative measure to assess possible biomass impacts.
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5.7.5.3 Commonwealth Southern Squid Jig Fishery

The Southern Squid Jig Fishery (SSJF) lies in AFZ waters extending from the Queensland/NSW
border to the SA/WA border (excluding coastal waters) targeting arrow squid by squid jig methods
(refer Figure 5-42). Fishing is carried out in continental shelf waters in depths targeting 50-120 m
(AFMA, 2014). Waters outside of Port Phillip Bay is usually fished in February and early March
and in western Victoria from January to June with highest catches traditionally concentrated in April
and May (ABARES, 2008). The squid are present sporadically in high abundances in Tasmanian
state waters in late summer/early autumn (FRDC, 2018). The success of squid jigging is greatly
affected by weather; heavy winds and swells in Bass Strait in winter effectively halt the jig fishery.
Moon phase also influences the catchability of Gould’s squid with lower catch rates close to the full
moon (ABARES, 2008). Squid are also caught by the Commonwealth Trawl Sector (CTS) and the
GABTS and in recent years more squid has been landed by these fisheries than the SSJF. Most
fishing takes place off Portland (March to June) at might between depths of 60 and 120 m (Patterson
et al, 2018). Fishery catch statistics for the SSJF are provided in Table 5-26 and breeding
characteristics of Gould’s squid is provided in Table 5-27.

Figure 5-42: Southern Squid Jig Fishery (2017) (Patterson et al., 2018)

]
145°E 150°E

Victoria

40°S § 40°S

Limit cf the
Australian
Fishing Zone

45°S 45°S

Relative fishing intensity, 2017
Total area fished with squid jig in 2017 (17 cell)

[Z7] Southern Squid Jig Fishery management area
State waters

— — i~ Area of the
© 100 200 300 «nm Southarn Squid Jig Fishery

140°E 145°E 150°E

Table 5-26: Main Features and Statistics for the SSJF

Aspect Description
Note: Information provided in Table is from Patterson et al (2018) except where
otherwise referenced.

Primary Landing Port Portland, Queenscliff (Vic); Triabunna (Tas) (AFMA, 2018)

Management Method Input Controls: Gear statutory fishing rights, number of jigging machines

Industry Representation Commonwealth Fishing Association

Fishing Season 1 January to 31 December

Actual fishing January and June (highest catch generally March and April)
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Encounter Rate in Dorrigo MSS

<5 vessels (Patterson et al, 2018). Seasonal distribution of squid jig fishing is provided below
(AFMA, 2004). Dorrigo MSS activities fall outside of the squid jig fishery operational period.
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Licences/ Active Vessels

Statutory Fishing Rights have been issued for the fishery. The effort, number of permits and
number of active vessels in the SSJF (1996-2017) is shown below.
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Catch Effort in Dorrigo MSS

The total catch of Gould’s squid in Tasmanian-managed waters in 2016-17 was 176 t. This
was a large decrease from 325 t in 2015-16. Most of the catch in 2016-17 was taken from the
south-eastern coast of Tasmania and around King Island (Patterson et al, 2018).

Due to the short lifespan of the squid (12 months), a weak relationship between recruitment
and stock abundance and high inter-annual variability in squid abundance or availability
means that a biomass target to trigger review is not considered appropriate. Instead, the SSJF
does not have a biomass target. Instead the fisheries harvest strategy has a 3000t catch trigger
to initiate a formal stock review (Patterson et al, 2018).

Fishery Statistics TAE (Total Allowable | Catch (tonnes) (excludes | Value ($M) (excludes CTS
Effort) CTS and GABTS) and GABTS)
2016 2017 2016 2017 2016 2017
Gould’s squid 550 550 [] [] [] NA
Jigging Jiggmng
machines machines
TOTAL - - [] B B NA
Fishery History (Year) TAE Total Catch (tonnes) Fishing Intensity in Dorrigo
MSS
2016 550 jigging machines [] NO
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2015 550 jigging machines . NO
2014 550 jigging machines I NO
2013 550 jigging machines . NO
References: Patterson et al, 2017; Patterson et al, 2016: Patterson et al, 2015;

Table 5-27: SSJF Target Species — Spawning Details

Species Spawning/Breeding Details

Gould’s squid | Species (including larvae) is distributed through southern Australian waters for 270S and inhabit from

(Nototodarus estuaries to ocean depths of 500 m for most of their distribution. They are most abundant on the continental

gouldi) shelf between depths of 50-200 m (Kailola et al, 1993). Squid spawn multiple times through their
Australian distribution and in south-eastern Australia spawn in all months. Gould’s squid is relatively short-
lived probably reaching a maximum age of only 12 months (Kailola et al, 1993).

5.7.5.4 Victorian Rock Lobster Fishery

The Victorian Rock Lobster Fishery extends from the Victorian coastline to latitude 40°S (between
140° 57.9°S and 143° 40’ E) and 39° 12°S (between 143° 40’E and 150° 20°E) (refer Figure 5-43).
A portion of the Dorrigo MSS area lies in the ‘western zone’ of this fishery defined as the area
between Apollo Bay and the SA/Victorian border. The fishery primarily targets the southern rock
lobster (J. edwardsii) using baited lobster pots (SETFIA/Fishwell Consulting, 2018). Lobsters are
fished from coastal reefs in waters up to approximately 150 m water depth with most of the catch
coming from inshore waters less than 100 m deep (VFA, 2018b). Pots are generally set and retrieved
each day marked with a surface buoy. Adult SRLs are carnivorous and feed mostly at night on a
variety of bottom-dwelling invertebrates such as molluscs, crustaceans and echinoderms (VFA,
2018b). The major predators of rock lobster include octopus, various large fish and sharks (VFA,
2017). Fishery catch statistics for this sector are provided in Table 5-28. Spawning details for the
southern rock lobster are detailed in Table 5-29.

Figure 5-43: Victorian Rock Lobster fishing management area (VFA, 2018)
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Table 5-28: Main Features and statistics for the Victorian Rock Lobster Fishery
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Aspect Description
Note: Information provided in Table is from VFA (2017) except where otherwise
referenced.

Primary Landing Port Portland, Port Fairy, Warrnambool, Port Campbell, Apollo Bay

Management Method Input Controls: Limited Entry (Rock Lobster Fishery Access Licence), gear restrictions,
closed seasons
Output controls: TACs and ITQs, Minimum length,

Industry Representation The Victorian Rock Lobster Association and Seafood Industry Victoria represent the
Victorian Rock Lobster Fishery (SETFIA/Fishwell Consulting, 2018).

Fishing Season 1 July to 30 June

Fishing closure from 15 September to 15 November for male rock lobsters and from 1 June
to 15 November for female rock lobsters.

Encounter Rate in Dorrigo MSS

<5 vessel (confidential data)

Effort during 2016/17 in the Western Zone was highest in December/January and
pot-lifts) and apart from the closed season, effort was lowest during May and June
and -respectively) (SETFIA/Fishwell Consulting, 2018) (refer to diagram

ClOW).

Over the past 11 years, SRL fishermen have been present fm" of these years in the Dorrigo
MSS. No SRL licensees entered the MSS area during 2016/17.

Licences

Number issued (71); Number active 2016-17 (43)

Active Vessels (2016-17)

Catch Effort in Dorrigo MSS

Historical fishing effort by the Victorian Rock Lobster Fishery shows some effort in the
Dorrigo MSS area. Detailed catch and effort data were not provided by the Victorian
Fisheries Authority to maintain confidentiality within this area. In the data reporting grids,
the last ‘non-confidential’ reporting period recorded a total of 2,358 kg of Southern Rock
Lobster was caught during 2007/08 from 4,483 pot-lifts over 69 fishing days. Over the
period 2007/08 —2016/17, a total of 44,883 kg of Southern Rock Lobster and Giant Crab
was caught from 30,618 pot lifts over 460 fishing days by 13 different fishers.

Based upon this catch data over a period of 10 years, an average of 4.4 tonnes lobster and
giant crab catch (0.2t [giant crab] & 4.2 t [rock lobster] on a pro-rata basis according to
relative quota tonnages) has been taken from the VFA data area requested which overlapped
the Dorrigo operational area (total area provided was 3172km?) (SETFIA/Fishwell
Consulting, 2018). The Dorrigo MSS ‘acquisition area’ within Victorian waters is 919 km?
(or ~1277 km? including run-in/run-out) which is 29% (or 40%) spatially of this data area
collected from VFA.

On this basis (40%), the level of Victorian SRL catch within the Dorrigo acquisition area is
1.7 tonnes (SRL) per annum.

Catches were highest in December and January (SETFIA/Fishwell Consulting, 2018).

Fishery Statistics (West Zone)

TAC (tonnes) Catch (tonnes) Value (SM) (SETFIA, 2018)

2015-16 2016-17 2015-16 2016-17 2015-16 2016-17
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Southern Rock Lobster 230 230 . _ . -
TOTAL 230 230 [] ] ] [ ]

Fishery History (Year) TAC (tonnes) Total Catch (tonnes) Fishing Intensity in Dorrigo

MSS

2014-15 230 [ ] <5 licence holders

2013-14 260 . < 5 licence holders

2012-13 260 . < 5 licence holders

2011-12 240 . < 5 licence holders

Note 1: Catch was limited due to retirement of quota associated with Origin buy-out of catch.

Table 5-29: Spawning Details for the southern rock lobster

Species Spawning/Breeding Details

Southern Rock | The SRL lifecycle is complex — after mating in autumn, fertilized eggs are carried under the tail of the
Lobster female for approximately three months before hatching typically between September and November (VFA,
2017; Kailola et al., 1993). The eggs hatch into larvae (or phyllosoma) a planktonic stage, which undergo
eleven developmental stages over a period of 12-18 months in pelagic environments while being dispersed
and distributed by oceanic currents to distances at least 1100 km from land (Kailola et al., 1993). Given
the long-lived nature of the SRL larval phase, there can be up to two cohorts of larvae present in shelf
waters at any one time. Larval distribution is initially in shelf waters with currents quickly dispersing larvae
along shore and into offshore waters. Mixing of larvae and loss of larvae regional integrity is prevalent in
southeast SA, Tasmania and eastern Victoria. Additionally, phyllosoma are found over a variety of water
depths and are assumed to have no affective horizontal swimming capacity in the marine environment
(Bruce et al., 2007). During metamorphosis juvenile rock lobsters shift from the planktonic (phyllosoma)
phase to a benthic existence (termed puerulus) (DPL, 2009) settling into coastal and shelf habitats.

Species recruitment and growth can vary from year to year depending on environmental changes including
water temperature and movement of oceanic currents. The species presence within New Zealand and
Australian waters has been demonstrated to comprise of a single stock (Ward et al., 2002). Transport of
larvae in southern Australia is dominated by an easterly displacement from western natal spawning sites
by currents running parallel to the coast from south-west WA to the east coast of Tasmania (Bruce et al.,
2007).

Rock lobsters grow by moulting or shedding their exoskeleton. The frequency of the moulting cycles
declines with age from five per year for newly settled juveniles to once per year for mature adults (VFA,
2017). Fishing for male rock lobsters is prohibited between September 15 to November 15 to protect males
during the moulting period when soft shells increase their vulnerability (VFA, 2017).

5.7.5.5 Victorian Giant Crab Fishery

The Victorian Giant Crab Fishery has the same fishing boundaries as the Victorian Rock Lobster
Fishery (refer Figure 5-43). Giant crab inhabits the continental slope, the band of seabed that slopes
steeply down from the edge of the continental shelf (the shelf break or shoulder) at approximately
200 metres depth to the deep ocean floor. Giant crabs are most abundant along a narrow zone of the
seabed that 1s dominated by fragile bryozoan communities on the soft muddy banks along the shelf
break (DPI, 2018). The fishery targets giant crab (Pseudocarcinus gigas) using baited lobster pots
in depths of 150-300m (SETFIA/Fishwell Consulting, 2018). Giant crabs are slow moving
carnivores that feed primarily on sedentary benthic species such as starfish, carrion, gastropods,
asteroids and decapods (DPI, 2018).

Since the introduction of quota management in the giant crab fishery in 2001, there have been <5
dedicated fishers active in the fishery and up to 20 fishers annually reporting giant crab catch as by-
product from rock lobster fishing (VFA, 2018). Fishery catch statistics for the giant crab fishery are
provided in Table 5-30. Spawning details for the giant crab are detailed in Table 5-31.

Page | 171



Dorrigo 3D Marine Seismic Survey (T/49P)

SDait

Table 5-30: Main Features and statistics for the Victorian Giant Crab Fishery

Aspect Description
Note: Information provided in Table is from DPI (2010) except where otherwise
referenced.
Primary Landing Port Portland, Port Fairy, Warrnambool, Port Campbell, Apollo Bay
Management Method Input Controls: Limited Entry (Giant Crab Access Licence), gear restrictions, closed
seasons
Output controls: TACs and ITQs, Minimum length
Industry Representation 38?%;0(1 Industry Victoria represent the Giant Crab Fishery (SETFIA/Fishwell Consulting,
Fishing Season Quota Period: 1 July — 30 June

Fishing closure from 15 September to 15 November for male giant crabs and from 1 June
to 15 November for female giant crabs.

Encounter Rate in Dorrigo MSS

Aggregation of Giant Crab and Rock Lobster fishery effort within the survey area, due to
confidentiality provisions, identified there were less than five fishers operating in the area
in 9 or the past 10 years (2007/8 to 2016/17) (SETFIA/Fishwell Consulting, 2018). A total
of 13 different operators in the Victorian Rock Lobster and Giant Crab fishery have fished
in the proposed MSS area during 2007/08 and 2016/17 (SETFIA/Fishwell Consulting,
2018).

Giant crab fishermen have entered the Victorian sector of the Dorrigo MSS in 10 of the past
11 years (SETFIA/Fishwell Consulting, 2018).

Licences

Maximum number of licences (30); Number active (14)

Active Vessels

<5 vessels

Catch in Dorrigo MSS

Historical fishing effort by the Victorian Giant Crab Fishery shows some effort in the
Dorrigo MSS area. Detailed catch and effort data was not provided by the Victorian
Fisheries Authority to maintain confidentiality. As per the Victorian SRL assessment, over
the period 2007/08 —2016/17, a total o kg of Southern Rock Lobster and Giant Crab

was caught from - pot lifts over fishing days by . different fishers
(SETFIA/Fishwell Consulting, 2018).

Based upon this catch data over a period of 10 years, an average of 4.4 tonnes lobster and
giant crab catch (0.2t [giant crab] & 4.2 t [rock lobster] based upon a pro-rata according to
relative quota tonnages) has been taken from the VFA data area requested which overlapped
the Dorrigo operational area (a total requested area of 3172km?) (SETFIA/Fishwell
Consulting, 2018). The Dorrigo MSS ‘acquisition area’ within Victorian waters is 919 km?
(or ~1277 km? including run-in/run-out) which is 29% (or 40%) spatially of this data arca
collected from VFA.

On this basis (40%), the level of Victorian giant crab catch within the Dorrigo acquisition
area is 0.08 tonnes per annum.

The TACC for the fishery has decreased from it in 2009/10 tofl t in 2013/14 and increased
slightly toF t in 2016/7 (SETFIA/Fishwell Consulting, 2018). Most giant crab fishing
is a by-product of rock lobster fishing (DPI, 2010). Of the total landed giant crab by all
fishers in 2015/16 (i.e. 10 t), 9 t was targeted (DEDJTR, 2017). In 2014/15 of the 10.5 t
caught, 10.2 t was targeted (DEDJTR, 2016).

Fishery Statistics (West Zone) | TAC (tonnes) Catch (tonnes) Value (SM) (SETFIA/

(VFA-2018) Fishwell Consulting, 2018)
2014-15 2015-16 2014-15 2015-16 2015-16 2016-17

Giant Crab 10.5 10.5 ] [] [ | |

TOTAL 10.5 10.5 [ [] [] |
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Fishery History (Year) | TAC (tonnes) Total Catch (tonnes) Fishing Intensity in Dorrigo

(DEDJTR-2017) MSS (SETFIA/ Fishwell
Consulting, 2018)

2013-14 9 . < 5 licence holders

2012-13 12 . < 5 licence holders

2011-12 18 . < 5 licence holders

2010-11 31 - < 5 licence holders

Table 5-31: Spawning Details for the giant crab
Species Spawning/Breeding Details

Giant Crab Giant crab is considered a single biological fish stock across their range in southern Australia (Western
Australia to Tasmania).

Females bear eggs in non-moulting years with clutch size ranging from approximately 0.5 to 2.0 million
eggs per year. Mating occurs in June-July and females carry eggs for approximately four months. As
hatching approaches (October to November), females are thought to migrate to the shelf-break. The larval
duration is around 50 days with dispersal larval release occurring at the edge of the continental shelf
(FRDC, 2017). There is a strong capacity for larval dispersal over large spatial scales prior to settlement
(PIRSA, 2002).

5.7.5.5 Tasmanian Rock Lobster Fishery

The Tasmanian Rock Lobster Fishery operates in state and Commonwealth waters surrounding
Tasmania. Since 1986 the Tasmanian Government has had jurisdiction of the fishery in waters south
of 39° 12°, and out to 200 nautical miles from the coastline by way of an Offshore Constitutional
Settlement with the Commonwealth Government. The fishery is divided into 11 regions as detailed
in Figure 5-44. The fishery primarily targets the southern rock lobster (J. edwardsii) using baited
lobster pots (SETFIA/Fishwell Consulting, 2018). Most of the catch comes from 0-40 m water
depths on coastal reefs however some catch is taken as deep as 200 m (SETFIA/Fishwell Consulting,
2018). Pots are generally set and retrieved each day marked with a surface buoy. Rock lobster
foraging and habitat characteristics are described under the Victorian Rock Lobster Fishery. Fishery
catch statistics for this sector are provided in Table 5-32. Spawning details for the SRL are detailed
in Table 5-29.

Figure 5-44: Tasmanian Rock Lobster fishing management area (TRLFA, 2018)

39128
14340E

Table 5-32: Main Features and statistics for the Tasmanian Roc Lobster Fishery
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Aspect Description
Note: Information provided in Table is from SETFIA/Fishwell Consulting (2018)
except where otherwise referenced.

Primary Landing Port North-west Tasmania: Currie Harbour, Grassie Harbour, Smithton, Stanley, Strahan,
Wynyard (Fishery (Rock Lobster) Rules 2011)

Management Method Input Controls: Limited Entry Licences, gear restrictions, closed seasons
Output controls: ITQs, TACCs and Minimum length,

Industry Representation The Tasmanian Rock Lobster Fisherman’s Association and Tasmanian Seafood Industry

Council (TSIC) represent the Rock Lobster Fishery (SETFIA/Fishwell Consulting, 2018).

Fishing Season

Seasonal closures are present in this fishery. 2018 opening dates are in place (2019 season to

be advised):

e  Females: 1 May 2018 — mid November (all State Waters);

e  Males: 1 September (all waters south of St Helen’s Pt around to Sandy Cape 41°29°S);

e  Males: 1 October (all other state waters). Closure is usually from mid-September to
mid-November (KIRDO, 2018).

http://www kingisland net.aw/information/king-island-produce).

Encounter Rate in Dorrigo MSS

No information available.

Licences

Number issued (312); Number active (235) (SETFIA/Fishwell Consulting, 2018)

Active Vessels (2016-17)

No information available.

Catch in Dorrigo MSS

Historical fishing effort by the Tasmanian Rock Lobster Fishery shows some effort in the
Dorrigo MSS area. Detailed catch figures for the IMAS area requested (2331 km?)
identifies that since 2008 the annual catch is less than il t with the most recent years (2014
& 2015) returning catch OH t and- t respectively (SETFIA/Fishwell Consulting,
2018). Based upon the catch data since 2008, the average catch is- t (SETFIA/Fishwell
Consulting, 2018).

The Dorrigo MSS acquisition area in Tasmanian waters is 664 km? (or ~926 km? including
run-in/run-out) which is 28% (or 40%) spatially of this data area collected from IMAS. On
this basis, the average annual catch in the Dorrigo MSS area for SRL is estimated at 7.7
tonnes per annum (40%).

Based upon 10 year (total catch figures) the highest catch months were December, January,
March and April (SETFIA/Fishwell Consulting, 2018).

Total 10-year catches of SRL increased from late winter to January. Catches were lowest
during May to July. Catch data from October was omitted to protect confidentiality
(SETFIA/Fishwell Consulting, 2018) (refer to diagram below).

Fishery Statistics (DPIPWE,
2018)

TACC (tonnes) Catch (tonnes) Value ($SM) (SETFIA/
Fishwell Consulting, 2018)
2016-17 2017-18 2016-17 2017-18 2016-17 2017-18
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Southern Rock Lobster 1050.7 1050.7 - - . -
TOTAL 1050.7 1050.7 [ e [] [
Fishery History (Year) | TAC (tonnes) Total Catch (tonnes) Fishing Intensity in Dorrigo
(DPIPWE, 2018) MSS

2015-16 1050.7 [ NA

2014-15 1050.7 [ | NA

2013-14 1103.19 [ NA

2012-13 1103.24 [ ] NA

2011-12 1103.24 [ ] NA

5.7.5.6 Tasmanian Giant Crab Fishery

The Tasmanian Giant Crab Fishery has the same fishing management boundaries as the Tasmanian
Rock Lobster Fishery (refer Figure 5-44. Most fishing takes place on the edge of the continental

slope using baited steel traps (SETFIA/Fishwell Consulting, 2018) (refer Figure 5-45).

Figure 5-45: Tasmanian Giant Crab Active Fishing Areas (DoE, 2014)

Within the Tasmanian giant crab fishery most crabs (Pseudocarcinus gigas) are harvested between
140 m and 270 m (DoE, 2014) most abundant along a narrow zone of the seabed that is dominated
by fragile bryozoan communities on the soft muddy banks along the shelf break (DPI, 2018).
Fishery catch statistics for the Tasmanian giant crab fishery are provided in Table 5-33. Spawning

b

details for the giant crab are detailed in Table 5-31.
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Table 5-33: Main Features and statistics for the Tasmanian Giant Crab Fishery

Aspect Description
Note: Information provided in Table is from DPIPWE (2018) except where otherwise
referenced.

Primary Landing Port North-west Tasmania: Currie Harbour, Grassie Harbour, Smithton, Stanley, Strahan,
Wynyard (Fishery (Giant Crab) Rules 2013)

Management Method Input Controls: Limited Entry (Giant Crab Access Licence), pot restrictions, closed seasons
Output controls: TACs, Minimum length

Industry Representation The Tasmanian Giant Crab Fishery is represented by the TSIC (SETFIA/Fishwell
Consulting, 2018).

Fishing Season Quota Period: 1 March — 28 February

Males — Open all Year

Females - Fishing closure from 1 June to 14 November.

Encounter Rate in Dorrigo MSS

Seasonal effort within the Giant Crab Fishery along the West Coast is lowest August to
October and highest from November to February (refer Figure below) (SETFIA/Fishwell
Consulting, 2018).

- . - ? - o

< “

Licences

Maximum number of licences (84); Number active (17) (2013/4)

Active Vessels

Not Available

Page | 176




Dorrigo 3D Marine Seismic Survey (T/49P) @

Catch in Dorrigo MSS

Historical fishing effort by the Tasmanian Giant Crab Fishery shows some effort in the
Dorrigo MSS area. Detailed catch figures for the IMAS area (2331 km?) requested
identifies that since 2008 the annual catch is less than 15.8 t with the most recent years
(2014 & 2015) returning catch of 4.8 t (SETFIA/Fishwell Consulting, 2018).

The Dorrigo MSS acquisition area in Tasmanian waters is 664 km? (or ~926 km? including
run-in/run-out) which is 28% (or 40%) spatially of this data area collected from IMAS. On
this basis, the average annual catch in the Dorrigo MSS area for SRL is estimated at 1.9
tonnes per annum.

Annual catch within the Giant Crab Fishery against TACC is provided below.

TACC caught

Catch (t)

Catch w3 TACC caught

Based upon 10 year (total catch figures) the highest catch months were December, January,
March and April (SETFIA/Fishwell Consulting, 2018).

Fishery Statistics (West Zone) | TAC (tonnes) Catch (tonnes) Value (SM) (DPIPWE,
(DPIPWE, 2018) 2018)

2016-17 2017-18 2016-17 2017-18 2016-17 2017-18
Giant Crab 383 20.7 [ ] [ ] [ ] [ ]
TOTAL 38.3 20.7 [ ] [ ] [] [
Fishery History (Year) | TAC (tonnes) Total Catch (tonnes) Fishing Intensity in Dorrigo
(DPIPWE, 2018) MSS (SETFIA/ Fishwell

Consulting, 2018)

2015-16 383 B NA
2014-15 38.3 [ ] NA
2013-14 46.6 [ NA
2012-13 46.6 [ ] NA
2011-12 51.75 [ ] NA
2010-11 51.75 [ ] NA

5.7.5.8 Tasmanian Abalone Fishery

The Tasmanian abalone fishery operates in Tasmanian coastal waters as defined in Figure 5-46.
Abalone harvesting around King Island is classified as the ‘northern zone’.

The Tasmanian abalone fishery focuses predominantly on blacklip abalone (Haliotis rubra), with
greenlip abalone (H. laevigata) typically accounting for around 5% of the total wild harvest in
Tasmania (Mundy & Jones, 2017). The total abalone landing for 2016 was 1693.5t comprising of
1559.6t of blacklip and 133.9t of greenlip abalone (Mundy and Jones, 2017). The fishery is a major
contributor to the Tasmanian economy and is the largest wild abalone fishery in the world
contributing around 25% of the annual harvest (DPIPWE, 2018). The total value of the Tasmanian
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abalone fishery in 2015-16 was $79.7M (ABARES, 2018)20. There are no more than 121 fishing
licences (abalone dive) operating in the fishery at any time (Tasmanian Government, 2018)2!.

Figure 5-46: Tasmanian Abalone Fishery Management Area (statistical blocks) (DPIPWE,
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Located on the northwest coast of King Island is the Waterwitch Reef Abalone Research area.
Within this area, bounded by a line from 143°47'50"E/39°53'00"S to 143°48'50"E/39°53'00"S to
143°48'50"E/39°54'00"S to 143°47'50"E/39°54'00"S, there is no taking of any fish by diving or
swimming underwater and entering those waters for the purpose of diving or swimming underwater
is prohibited (DPIPWE, 2018)22. The Waterwitch Reef Research Area provides a comparison of
changes in biological parameters between fished and unfished sites (Tarbath and Officer, 2003).
This research area is located 15 km from the nearest Dorrigo MSS operational boundary and 26 km
from the nearest survey acquisition line.

Abalone is a univalve marine gastropod inhabiting near-shore reefs preferring cold water masses
ranging between 9-14°C. Blacklip abalone is typically found on sheltered reefs, hidden in caves,
fissures and narrow crevices, in water depths ranging from 5 to 20 metres (PIRSA, 2012). Greenlip
abalone is found throughout southern Australia from Corner Inlet (Vic) to Cape Naturaliste (WA),
with the bulk of the population found in SA (Stobart et al, 2012). For most of their distribution, they
occur in two types of habitats. One habitat type is low reef areas at water depths from 5 to 40 metres
where abundance is usually highest on the leeward side of reefs, headlands, and islands and
protected from the full force of wave action. Drift algae tends to gather in these locations and
provides a good supply of food. The second habitat occurs in rough water at the base of steeply
sloping granite cliffs, and usually along the sides of gutters or clefts from depths of 10 to 25 metres.
In areas of calm water, Greenlip abalone may occur in shallower water on rocky habitat near

20http://www.a,tzriculture. gov.au/abares/research-topics/fisheries/fisheries-dataffaustralian-fisheries-and-aquaculture-statistics-
2016).

21 Fishery (Abalone) Rules 2017
22 http://dpipwe.tas.gov.au/sea-fishing-aquaculture/recreational-fishing/area-restrictions/fisheries-research-areas
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seagrass beds (Stobart et al, 2012). Movement of adult blacklip and greenlip abalone is limited, with
most resident within small sections of reef (tens of metres) for months or years. Movements of
individuals do occur over small spatial and temporal scales, but do not result in emigration from
sites (Mundy and Jones 2017).

Abalone are hand-harvested by divers operating on low pressure surface air supplies (hookah).
Abalone vessels are generally small operating close to the coast (Mundy and Jones 2017).

Figure 5-47 and Figure 5-48 provide fishing catch and effort data for blacklip abalone along the
west coast of King island. Figure 5-49 and Figure 5-50 provide fishing catch and effort data for
greenlip abalone. Abalone harvest on the west coast of King Island in 2016 (Block 1 and 3) was 52
t of blacklip abalone (27.5% TACC) and 3 t of greenlip abalone (2% TACC) (Mundy & Jones,
2017) or approximately $2.6M in revenue. The abalone fishery is open all year round, however the
predominant harvest period of blacklip abalone is between July and December and for greenlip
abalone, January to June. On King Island abalone is targeted by two divers (KIRDO, 2018)23.

Figure 5-47: Blacklip Abalone Catch and Effort Cape Wickham to King Island Airport (Block
1) (Mundy & Jones, 2017)
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KEY: — Standardized mean CPUE — Geometric mean CPUE -- CPUE Target (55%p%)
Note: a) Catch quarter (bars) with standardised CPUE; b) HCR outcome; ¢) CPUE boxplot by quarter.

23 King Island Regional Development Organisation (2018) http://www kingisland net.au/information/king-island-produce
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Figure 5-48: Blacklip Abalone Catch and Effort King Island Airport to Middle Point (Block 3)
(Mundy & Jones, 2017)
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Figure 5-49: Greenlip Abalone Catch and Effort Cape Whickham to King Island Airport
(Block 1) (Mundy & Jones, 2017)
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Figure 5-50: Greenlip Abalone Catch and Effort King Island Airport to Middle Point (Block 3)
(Mundy & Jones, 2017)
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Spawning:

Abalone species in Tasmania are dioecious broadcast spawners with complex reproductive patterns.
Gravid animals can be found year-round, with little strong evidence of a peak reproductive season
(Mundy and Jones, 2017). Larvae are lecithotrophic and while considered to be pelagic, the embryos
are negatively buoyant for the first 24 hours. The larval phase is relatively short (5 to 15 days), and
dependent on water temperature (McShane, 1992; cited in Mundy and Jones, 2017). Field studies
for blacklip abalone suggest that local recruitment is highly dependent on local abundance (i.e. larval
dispersal) (Mundy and Jones, 2017). Studies of greenlip abalone recruitment suggests that
connectivity among adjacent populations is also limited, but population structure is two orders of
magnitude larger than blacklip abalone (Mundy and Jones, 2017).

The duration of the larval phase typically lasts 4 to 7 days and is predominantly influenced by water
temperature. During this period, the free-swimming larvae (veliger) do not feed and are transported
by water currents. Larval dispersal studies have shown that larvae can drift many kilometres from
their natal site however concluded that larvae were often retained in the same bay or reef system
and often limited in spatial scales of less than one kilometre (Miller et al, 2008 in PIRSA, 2012). In
their review, Morgan and Shepard (2006) concluded that larvae of shallow-water species such as
blacklip and greenlip abalone tended to be philopatric (i.e. they settle near their parental reefs),
whereas larvae of deeper water species were dispersed far more widely (PIRSA, 2012). Veligers
sink to the sea bed attaching themselves to lithothamnion, a red sea weed covering rock, and begin
to grow at a rapid rate. Growth rates depend on the food supply available, but it can be as much as
40 millimetres per year (Tasmanian Abalone Council, 2018).

5.7.5.7 Tasmanian Scale-fish Fishery
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The Tasmanian Scalefish Fishery is a multi-gear, multi-species fishery which operates in waters as
defined in Figure 5-51. Fishing equipment used in the fishery includes seine/purse seine,
graball/small mesh net, drop-line, hand-line, fish trap, squid-jig, spear and dip-net. In 2015 there
was a total of 281 licenced in the fishery, 195 of which were inactive (SETFIA, 2018). Catch and
effort in the fishery are largely controlled through input controls such as limited entry (capped
licence numbers), closed seasons and gear restrictions. Output controls include minimum and
maximum size limits, trip limits and a quota management system for the banded morwong catch
along the east coast (DPIPWE, 2018e).

Target species include banded morwong, southern calamari, octopus, tiger flathead, school whiting,
southern garfish, wrasse, Gould's squid, bastard trumpeter, blue warehou, silver warehou, flounder,
silver trevally and striped trumpeter (DPIPWE, 2018¢). IMAS fishing data for the Tasmanian
fishing blocks which overlap the Dorrigo MSS include catch of the following species: Australian
salmon, striped trumpeter, bluethroat wrasse, purple wrasse and Gould’s squid (SETFIA, 2018).

While the Dorrigo MSS lies spatially within the fishery management area for this multi-species
fishery (refer Figure 5-51), fishing catch was recorded in the area between 2010/11 to 2014/15 and
for 2015/16, however no active fishing or catch has occurred within the Dorrigo MSS since 2015/16
(SETFIA, 2018). Based upon 2015/16 catch data, 0.1-4 t of Australian salmon, from a total catch of
85.2 t was caught within the fishing blocks which overlap the Dorrigo survey, however as these fish
have habitat in nearshore waters to 20 m water depth any fishing activity will be present along the
adjacent King Island coastline and not within the MSS area. No catch was recorded for the other
species (striped trumpeter, bluethroat wrasse, purple wrasse and Gould’s squid) in 2015/16
(SETFIA, 2018). Recorded effort on the adjacent King Island coastline was between 3-7 days per
annum (Moore et al, 2018).

Note that a fishing closure for calamari lies in state waters between 144° 30° and 145° 43° 30” E
(Woolnorth Point and Table Cape) was present for the period 6-22 October 2017 to protect a
spawning hotspot around Stanley for the species (DPIPWE, 2018e). This area is not within the
Dorrigo MSS or oil spill EMBA.

No fishing activity by the Tasmanian Scale-fish Fishery is expected within the Dorrigo MSS area.
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Figure 5-51: Tasmanian Scale-fish Management Area (Emery et al, 2017)
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5.7.5.9 Seaweed Fishery

The main components of the King Island seaweed fishery are the collection of cast bull kelp;
harvesting introduced seaweed (Undaria) (along Tasmanian east coast); and minor, single
operations harvesting red and brown seaweeds and collecting cast seaweed from specific beaches
around Tasmania (bagged for garden mulch) (DPIPWE, 2018d). Cast bull kelp collection occurs in
two general areas — King island and the northern sections of the Tasmanian west coast
(DPIPWE,2018d). On King Island the fishery is permitted to harvest cast bull kelp from the west
coast of King Island between Cape Wickham and approximately Skm due south of Ettrick Beach,
the south coast of King Island from Surprise Bay to the east of Stokes point and the south-east coast
of King Island from three areas around red Hut Point, Grassy harbour and City of Melbourne Bay
(SEWPC, 2011b).

Harvest occurs year-round but is dependent on prevailing weather conditions. Harvesting and
transporting of kelp is prohibited from September to March (inclusive) on sandy beach areas except
the north end of British Admiral Beach and other sandy beach which would not be detrimental to
nesting hooded plovers (SEWPC, 2011b). The collection of bull kelp is by hand and assisted by
winches and mechanical grabs (SEWPC, 2011b).

The annual average harvest on King Island is above 1200 tonnes (dried weight) and supplies
approximately 5% of the world production of alginates (DPIPWE, 2018d). Between the years 2007
to 2010 the total dry harvest of bull kelp ranged from 2223 t (2007) to 1605.5 t (2009) (SEWPC,
2011b). Alginates are used in a wide variety of products including sauces, syrups, creams, lotions
and ice-cream (DPIPWE, 2018d). Kelp harvesting on King Island generates about $2.5M annually
by one company — Kelp Industries Pty Ltd (exclusive licence). The company is supported by up to
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80 individuals who have a fishing licence (marine plant) to collect cast bull kelp on the island
(DPIPWE, 2017).

5.7.7 Petroleum Exploration and Production

5.7.7.1 Production

The Otway Gas Field Development, operated by Lattice Energy, is located 70 km south of Port
Campbell and ~20 km northwest of the nearest Dorrigo MSS operational boundary. This $1.1B
development consists of a remotely operated platform (at Thylacine), offshore and onshore pipelines
and a gas processing plant located 6.4 km northeast of Port Campbell. The Geographe and Thylacine
fields together produce an average of 60 PJ of natural gas per year, along with 100,000 tonnes of
LPG and 800,000 Bbl of condensate (Origin, 2016). Over its operating life, the development is
expected to supply 950 billion cubic feet (bcf) of raw gas, 885 PJ of sales gas, 12.2 million barrels
of condensate and 1.7 million tonnes of LPG to the market. The fields are estimated to contain
sufficient natural gas to provide more than 10% of current annual demand in south-eastern Australia
over a period of 10 years. First gas sales commenced September 2007.

In 2016, Origin also completed its Halladale and Blackwatch gas field development. The Halladale
production well is located 13 km north of the Netherby production well. It was directionally drilled
from an adjacent onshore location, with a pipeline laid between the onshore drill site and the lona
Gas Plant (DEDJTR, 2016b).

The Minerva Gas Development is operated by BHP Billiton and commenced production in April
2005. This was a $250 million development that involved the drilling and installation of two subsea
wells in shallow waters (60 m deep and 10 km from the coast), which were tied back to an onshore
gas plant (4.5 km inland) via a single pipeline. The gas plant has the capacity to produce 150 TJ gas
and 600 barrels of condensate per day.

The Casino-Henry-Netherby Field Development, operated by Cooper Energy, is located 17-25 km
offshore from Port Campbell in water depth ranging from 65-71 m. The offshore development
consists of 4 subsea wells which transport gas via a 250mm gas pipeline to the lona Gas Plant.
Casion commenced production in 2006 and the Henry/Netherby fields in 2010. The daily gross field
production from the field is 33.2 TJ/day (Cooper Energy, 2018).

In 2014, production from the Otway Basin operations was 703,733 Bbl condensate, 726,081 Bbl of
liquefied petroleum gas (LPG) and 110,806 MMSCEF of sales gas (DEDJTR, 2016b).

5.7.7.2 Exploration
Numerous exploration wells have been drilled and seismic surveys have been undertaken in the
permits of the Otway Basin, most recently by Origin (Enterprise 3D, Astrolabe 3D and Crows Foot

3D MSSs), WHL Energy (La Bella 3D seismic survey) in 2013 and 3D Oil survey (Flanagan MSS)
in 2014.
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5.7.8 Defence

The south-east marine region is important for a range of defence activities particularly training
exercises (refer Figure 5-52). Australian Defence Force activities in the region include transit of
naval vessels, training execises, shipbuilding and repair, hydrographic survey, surveillance and
enforcement and search and rescue (DoE, 2015).

Figure 5-52: Defence training areas within and adjacent to the Region (DoE, 2015)
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Five training areas are located more than 100 km from the nearest Dorrigo MSS operational
boundary, in and around Port Phillip Bay and Western Port Bay.

Mine fields were laid in Australian waters during World War II. Post-war minefields were swept to
remove mines to make marine waters safe for maritime activities. There are three areas identified
as dangerous due to unexploded ordnance (UXO), though these are located south and east of
Wilson’s Promontory (~240 km east of the Dorrigo MSS area).
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6.0 ENVIRONMENT IMPACT AND RISK ASSESSMENT
METHODOLOGY

This section describes the environmental impact and risk assessment methodology employed for the
Dorrigo MSS petroleum activity, adopting 3D Oil’s risk assessment framework and toolkit. This
framework is consistent with the approach outlined in ISO 14001 (Environmental Management
Systems), ISO 31000:2009 (Risk Management) and HB203:2012 (Environmental Risk
Management — Principles and Process). Figure 6-1 provides the process adopted for managing
impacts and risks associated with the petroleum activity.

Figure 6-1: AS/NZS ISO 31000 — Risk Management Methodology
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6.1 Hazard Assessment Methodology

For this activity, the environmental hazards, impacts and risks have been identified and risk assessed
undertaking the following steps:

e Defining the activity and associated environmental hazards (routine and incident);

e Identifying the environmental and social values at risk within, and adjacent to, the petroleum
activity area;

e Establishing the credible environmental impact of the hazard to receptors and determining
the maximum credible impact for each hazard associated with the proposed activity (the
impact of the hazard given no control measures, i.e., inherent impact). Impacts are assessed
across a number of dimensions (environment, safety, reputation, financial);

e For environmental hazards with the potential to impact the environment, identifying the
likelihood of occurrence of the impact;

¢ Identifying control measures to eliminate or reduce the level of impact and/or the likelihood
of the impact occurring; and

e Assigning a level of residual impact or risk (after control measures are implemented)
utilizing 3D Oil’s qualitative risk matrix. In accordance with 3D Oil’s acceptance criteria,
the impacts and risks will continue to be reassessed until it is demonstrated the impact or
risk is reduced to a level which is as low as reasonably practicable (ALARP) and is
acceptable according to 3D Oil's acceptance criteria.

Page | 186



Dorrigo 3D Marine Seismic Survey (T/49P) @

For the Dorrigo MSS activity, environmental hazard identification and assessment has considered
the following:

e Activities that will occur during the Dorrigo MSS and the equipment and vessels to be
utilised in those activities;

e The environmental sensitivity of the receiving environment with respect to species
distribution, subsea habitat types and location of environmentally sensitive areas (i.e.
breeding, resting, feeding) undertaken as part of literature reviews; and

e Feedback from marine stakeholders to understand socio-economic activities that may
conflict with Dorrigo MSS activities via communication and consultation activities.

Within this context, a listing of credible activity-related environmental hazards and possible impacts
were identified for the MSS activity.

6.2 Impact and Risk Evaluation

6.2.1 Definitions

The OPGGS(E)R Regulations 14(5) & (6) requires the EP to detail and evaluate the environmental
impacts and risks for an activity, including control measures used to reduce the impacts and risks of
the activity to ALARP and an acceptable level. This must include impacts and risks arising directly
or indirectly from all activity operations (i.e., routine) or potential emergency or incident conditions
(i.e., incident events).

For this activity, 3D Oil has determined that impacts and risks are defined as follows:

e Impacts result from activities that by their very nature will result in a change to the
environment or a component of the environment, whether adverse or beneficial. Impacts are
an inherent part of the activity. For example, there will be underwater sound emissions with
associated impacts from vessel activity.

e Risks result from activities where a change to the environment or component of the
environment may occur from the activity (i.e., there may be consequences if the incident
event occurs). Risk is a combination of the consequences of an event and the associated
likelihood of its occurrence. For example, a hydrocarbon spill may occur if a vessel’s fuel
tank is punctured by a collision incident during the survey. The risk of this event is
determined by assessing the consequence of the impact (using factors such as the type and
volume of fuel and the nature of the receiving environment) and the likelihood of this event
happening (which may be determined qualitatively or quantitatively).

6.2.2 Impact and Risk Evaluation Process

The purpose of impact and risk evaluation is to assist in making decisions, based on the outcomes
of analysis, about the controls required to reduce an impact or risk to ALARP. All impacts and risk
subject to this step in the same manner.

1. Calculated the inherent impact or risk for a hazard.
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a. Select the consequence (impact) level: Determine the worst-case credible outcome
associated with the hazard assuming all existing preventative controls have failed.
Where more than one impact applies (e.g., environmental and social/cultural), the
consequence for each impact is recorded (refer Table 6-1);

b. For hazards that may affect the environment: Select the likelihood level from the
description that best fits the chance of the identified consequence occurring (refer
Table 6-2); and

c. For hazards which may affect the environment: Calculate the inherent risk ranking.
This is determined by a comparison of the selected consequence and likelihood levels
using the qualitative risk matrix in Table 6-3.

2. Identifying Control Measures (i.e. Impact/Risk Treatment)

a. For each identified impact and risk, control measures are identified to reduce the
impact or risk. The hierarchy of controls philosophy is a useful framework to identify
and assess controls that are effective (refer Figure 6-2) and is used in this assessment
process to determine suitable controls.

b. Multiple controls selected from this hierarchy provide a depth (number) and breadth
(control type) to prevent an impact or risk from occurring. Control types listed in the
upper section of the hierarchy are recognised as being more effective in terms of
functionality, availability, reliability, survivability, independence and compatibility
given their inherent design characteristics.

Figure 6-2: Environmental Hierarchy of Controls

Control Type Effectiveness Example

Eliminate: Eliminate activity within sensitive

Complete removal of hazard timeframes.

Adopt spatial controls to isolate
activity from sensitivity

Prevent:

Prevent hazardous events occurring

Reduce: Adopt shutdown procedures if
Reduce the consequence should the cetacean is within power-down zone.
event occur

Mitigate: | Implement Shipboard Oil Pollution
Practices to mitigate the Emergency ~Plan (SOPEP) to

mitigate spill impacts

consequences once realised.

3. Calculate the residual impact or risk

With control measures implemented, all inherent impacts and risks are then reassessed for their
residual consequence and risk according to the 3D Oil qualitative risk matrix (refer Table 6-3). If
the residual impact or risk does not meet the tolerability criteria provided in Table 6-4 and Table
6-5, iterations on the assessment process continue until the impact or risk is considered broadly
acceptable or additional controls have been identified and/or rejected or accepted via an ALARP
demonstration.

Table 6-1: Consequence Definitions
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Consequence Description
5. Critical S: Extensive Injuries (Multiple Fatalities).
E:
e Protected Species: Large population-level impacts. Significant impacts on critical habitats or activities;
e Marine Primary Production: Large-scale, long-term effects. Recovery > 10 years or effects permanent;
e  Penalty: Potential revocation of Licence or Permit.
F: Extensive Damage (>$25M).
R: Extreme adverse public, political or media outery resulting in international media coverage; critical impact
on business reputation.
4. Major S: Major Injury (Single Fatality).
E:
e  Protected Species: Major disruption to a significant portion of the population. Minor effects on critical
habitats/activities. No threats to population viability.
e Marine Primary Production: Localised but long-term effects; Recovery > 10 years or effects permanent.
e Penalty: Material breach of licence, permit or act.
F: Major Damage ($10M-$25M).
R: Significant impact on business reputation and/or national media exposure; local community complaint.
3. Significant S: Significant Injury (Lost Time Injury (LTI) or Restricted Work Day Case (RWDC)).
E:
e Protected Species: Minor disruption to small portion of population. Minor temporary effects on protected
species critical habitat or activity. No threats to population viability.
e Marine Primary Production: Localised medium-term effects; Recovery 5-10 years.
e  Compliance: Possible administrative fine level.
F: Significant damage ($5M-$10M).
R: Serious local adverse public media attention or complaints; local user concern; moderate to small impact on
business reputation.
2. Minor S: Minor Injury (Medical Treatment Injury)
E:
e  Protected Species: Minor and temporary disruption to small portion of protected species population.
Negligible effects on critical habitats or activities.
e Marine Primary Production: Localised short-term effects. Recovery in the timescale of months to < 5
years
e  Compliance: Regulatory notification required.
F: Minor Damage ($1M-$5M).
R: Public awareness but no public concern beyond local users; Minor impact on business reputation.
1. Negligible S: Slight Injury (First Aid Treatment).
E:
e Protected Species: Incidental effects locally within the environmental setting.
e Marine Primary Production: Recovery in the timescale of days to weeks;
e  Compliance: No statutory reporting.
F: Slight Damage (0-$1M).
R: Negligible Impact on Reputation; no public or regulator interest.
Legend: S: Safety, E: Environment, F: Financial, R: Business Reputation
Table 6-2: Definition of Likelihood
Likelihood Description
5. Very likely Expected to occur in most circumstances
4. Likely Probably occur in most circumstances
3. Possible Might occur at some time
2. Unlikely Could occur at some time

1. Very Unlikely

Only occurs in exceptional circumstances
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Table 6-3: 3D Oil Qualitative Risk Matrix

Likelihood
1: Very 2: Unlikely 3: Possible
Unlikely

5. Critical

4. Major

3. Significant

Consequence

2. Minor

1. Negligible

Table 6-4: Definition of Risk and Management Response

Risk Category/Consequence Description & Response

High Impact/Risk: Considered intolerable. Work cannot proceed as currently
planned. Urgent remedy and resources required for immediate risk reduction. If
impact/risk is to be accepted temporarily then approval from the CEO must be
obtained and the Board consulted.

Medium Risk Medium Impact/Risk: Risk reduction measures need to be implemented in
T Fran Ty e ER T keepmg _w1th othe_r pqonhes. Generally acceptable level of risk where further
Minor impact/risk reduction is shown not to be practicable.

Low Risk Low Impact/Risk: Impacts/Risks are sufficiently low to be acceptable (i.e. at
Lo oo L bl ALARP). Manage for continuous improvement by management.

6.2.3 Demonstration of ALARP

This section provides the methodology for determining whether impacts and risks are ALARP and
reflects the principles outlined the NOPSEMA Decision-making — Criterion 10(a)(b) ALARP
Guideline (GL1721) (Rev 3, May 2017).

In considering impact and risk-related decision making, 3D Oil utilises the risk-related decision-
making framework developed by the UK offshore oil and gas (“Oil & Gas UK”, formerly UKOOA,
2014) to assist with the basis for their decisions. A summary of the framework 1s shown in Figure
6-3. The framework takes the form of three different decision context (A, B & C). Initially the
decision context needs to be determined with guidance provided on factors affecting that context
(1.e. activity type, risk & uncertainty and stakeholder influence). The assessment techniques used
depend on the selected decision context. Figure 6-3 provides the assessment techniques utilised to
make an ALARP decision. This approach shows that good practice predominates in Type A
decisions; engineering risk assessments and good practice have a major input to Type B decisions
(infrequent nonstandard activities, deviation from standard practice, some risk uncertainty, etc); and
Type C decisions identify the need for a precautionary approach in the decision making based on
significant uncertainty in risk, unproven or novel design, conflict of values, etc. Table 6-5 details
the decision methodologies to establish ALARP for uncertainty based on the framework outlined in
Figure 6-3.
Figure 6-3: Impact and risk decision making framework

Page | 190



Dorrigo 3D Marine Seismic Survey (T/49P)

SDait

Context

ision

Dec

whed
co
03
S
7]

" £
L)
2o
<h

Factor A

Nothing new or unusual

Type of Represents normal business

Activity Well-understood activity
Good practice well-defined

Risk and Risks are well understood

Uncertainty Uncertainty is minimal

No confiict with company values
No partner interest
No significant media interest

Stakeholder
Influence

Precautionary
Approach

B

New to the organisation or
geographical area

Infrequent or non-standard activity

C

New and unproven invention, design,
development or application

Prototype or first use

Good practice not well defined or met
by more than one option

No established good practice for whole
activity

Significant uncertainty in risk

Risks amenable to assessment using Data or metf g

well-established data and methods unproven

Some uncertainty No consensus amongst subject matter
experts

Potentlal conflict with company values
Significant partner interest
Pressure groups likely to object

Likelihood of adverse attention from
national or International media

No confiict with company values
Some partner interest

Some persons may object

May attract local media attention

Table 6-5: ALARP Decision-making Methodologies (based upon uncertainty)

Decision
Context

Description

Decision Methodologies

A

Risks classified as a Decision Type A are
well-understood and established practice
and uncertainty is minimal.

Legislation, codes and standards (LCS): Identifies the
requirements of legislation, codes and standards that are
to be complied with for the activity.

Good Industry Practice (GIP): Identifies further
engineering control standards and guidelines that may be
applied over and above that required to meet the
legislation, codes and standards.

Professional Judgement (PJ): Uses relevant personnel
with the knowledge and experience to identify
alternative controls. When formulating control measures
for each environmental impact or risk, the ‘Hierarchy of
Controls’ philosophy, which is a system used in the
industry to identify effective controls to minimise or
eliminate exposure to impacts or risks, is applied.

Risks classified as a Decision Type B are
typically in areas of increased
environmental sensitivity with some
stakeholder concerns. These risks may
deviate from established practice or have
some life-cycle implications and therefore
require further analysis using

the following tools in addition to those
described for a Decision Type A. Some
uncertainty exists in the impact/risk.

Risk-based tools such as cost based analysis or
modelling: Assesses the results of probabilistic analyses
such as modelling, quantitative risk assessment and/or
cost benefit analysis to support the selection of control
measures identified during the risk assessment process.
Company values: Identifies values identified in 3D
Oil's HSE Policy.
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Decision | Description Decision Methodologies

Context

C Risks classified as a Decision Type C will | Societal Values: Identifies the views, concerns and
typically have significant risks related to perceptions of relevant stakeholders and addresses
environmental performance. The risks may | relevant stakeholder concerns as gathered through
uncertain or result in significant consultation.

environmental impact; significant project
risk/ exposure; or may elicit strong
stakeholder awareness and negative
perception. For these risks, in addition to
Decision Type A and B tools, company and
societal values need to be considered by
undertaking broader internal and external
stakeholder consultation as part of the risk
assessment process

In addition to this decision-making framework, for higher level impact and risks, ALARP
assessments shall assess:
1. Alternative (replacement) controls that may be potentially effective (e.g., lie higher on the
hierarchy of controls);
1.  Additional controls that add to the suite of control measures to reduce the environmental
impact; and
1.  Improvements to already adopted controls that increase their effectiveness.

All controls considered are documented and the justification for accepting or not adopting the
controls documented as part of the assessment. Assessment of the control includes a comparison of
the environmental benefit of adopting the control against the cost of implementation. For higher
level impacts and risks, this also includes an assessment of the activity design on a temporal and
spatial basis to reduce impacts. For both higher-level impacts/risks and where there is a high degree
of uncertainty in environmental impact, these costs and benefits are fully explored and reflected in
the risk assessment.

Note the titleholder is required to reduce the impacts and risks based to as low as reasonably
practicable. That is, implement all available control measures where the cost is not grossly

disproportionate to the environmental benefit gained from implementing the control measure.

6.2.4 Demonstration of Acceptability

3D Oil considers a range of factors when evaluating the acceptability of environmental impacts or
risks associated with its activities. This evaluation works at several levels, as outlined in Table 6-6
and 1s based on NOPSEMA’s Guidance Notes for EP Content Requirements (N04750-GN1344,
Rev 3, April 2016) and recent guidance issued in Decision-making — Criterion 10A(c) Acceptable
Level (GL1721, Rev 3, May 2017). Specific criterion detailed in Table 6-6 allows for the
identification of specific acceptance criteria for environmental sensitivities affected by the
petroleum activity. Within the impact/risk assessment sections of this EP (refer Section 7)
acceptance levels are defined and an evaluation is completed to assess how the predicted extent,
severity, duration and uncertainty of environmental impacts and risks compare with these pre-
defined acceptance levels.

Where predictions are not within the pre-defined acceptable levels further management of impacts
or risks will be undertaken until predefined acceptance levels are achieved. Note that for many lower
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order impacts and risks (i.e. impacts and risks where the environment or receptor affected is not
formally managed, less vulnerable, widely distributed, is not protected and/or threatened, there is
confidence in the effectiveness of adopted control measures and the effects on the environment or
receptor is localised and recoverable) much of the criteria listed within Table 6-6 will not be

applicable.
Table 6-6: 3D Oil Acceptability Criteria
Context Factor Criteria Demonstration
Internal 3D Oil Policy | Is the proposed management of impact or The impact or risk must be
risk aligned with 3D Oil’s HSEC Policy? compliant with the objectives of
this policy.
Company Is the proposed management of the impact Where specific procedures and
Standards/ or risk aligned with the 3D oil Management | work instructions are in place for
Systems System? the management of the impact and
risk in question, acceptability is
demonstrated.
External Natural Are the values and sensitivities of the Impacts are risk are demonstrated
Environment environment, including matters protected not to have a significant impact
under Part 3 of the EPBC Act (World upon protected matters in
Heritage, national Heritage, Wetlands of accordance with EPBC Policy
International Importance, listed threatened Statement 1.1 — Significance
species and communities, listed migratory Guidelines.
species, Commonwealth marine
environment) protected so that no significant
impacts result to the environment?
Relevant Have relevant persons raised any objections | gtakeholder concerns have been
Persons or claims a.b(?ut adverse impacts associated | agsessed, responded to and controls
Expectations | With the activity, adopted for objections and claims

and if so, have merits of the objection been
assessed?

For those objections and claims with merit,
have measures been put in place to manage
those concerns?

which hold merit.

Legislative &
Other

Legislation &
Conventions

Is the impact or risk managed in accordance
with existing Australian, State and/or
international laws/obligations?

Have applicable objectives and actions
within marine reserve management plans,
species conservation or recovery plans,
threat abatement plans, conservation
advices, bioregional plans?

Have National water quality management
strategy requirements been met?

Have management requirements with respect
to managing pollution from ships and
biosecurity been met?

Compliance with specific laws and
management plans/advices is
demonstrated.

Industry
Standards

Industry
Standards and
Best Practices

Do standards adopted reflect best practice
guidance (i.e. IAGC Guidelines, IPIECA
Guidelines, APPEA Guidelines, OGP
Guidelines)?

Compliance with best
guidance is demonstrated.

practice
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Context Factor Criteria Demonstration
Ecologically | ESD Does the proposed risk/impact comply with | The overall operations are
Sustainable Application the APPEA_P.rincEiples of Conduct (APPEA, co.nsi_stent with the APPEA
Development 2008), requiring integration of ESD Principles of Conduct and
(ESD) (refer principles into company decision-making, Commonwealth environmental
below) and Government policy frameworks that strategy documents

integrate ESD principles into

implementation strategies?

Ecologically Sustainable Development:
Section 3A of the EPBC Act 1999 defines ESD, which is based on Australia’s National Strategy for

Ecological Sustainable Development (1992) that defines ESD as ‘using, conserving and enhancing
the community’s resources so that ecological processes, on which life depends, are maintained and
the total quality of life, now and in the future, can be increased.

ESD Principles are outlined below:

1. Decision making processes should effectively integrate both long-term and short-term
economic, environmental, social and equitable considerations (7his principle is inherently met
through the EP assessment process. This principal is not considered separately for each
acceptability evaluation).

2. If there are threats of serious or irreversible environmental damage, lack of full scientific
certainty should not be used as a reason for postponing measures to prevent environmental
degradation. If there is, the project shall assess whether there is significant uncertainty in the
evaluation, and if so, whether the precautionary approach should be applied.

3. The principle of inter-generational equity—that the present generation should ensure that the
health, diversity and productivity of the environment is maintained or enhanced for the benefit
of future generations. (7he EP assessment methodology ensures that potential impacts and risks
are ALARP, and where the potential impacts and risk are determined to be serious or
irreversible the precautionary principle is implemented to ensure the environment is maintained
for the benefit of future generations. Consequently, this principal is not considered separately
for each acceptability evaluation).

4. The conservation of biological diversity and ecological integrity should be a fundamental
consideration in decision making (Project to consider if there is the potential to affect biological
diversity and ecological integrity).

5. Improved valuation, pricing and incentive mechanisms should be promoted (Nof relevant to this
EP).

6.3  Monitoring and Review
Monitoring and review activities are incorporated into the impact and risk management process
to ensure that controls are effective and efficient in both design and operation. This is achieved

through the environmental performance outcomes, standards and measurement criteria that are
described for each environmental hazard in Section 7 of this EP.
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Additional aspects of monitoring and review are described in the Implementation Strategy in
Section 8 of the EP include:
e Analysing and lessons learnt from events (including near-misses), changes, trends, successes
and failures;
e Detecting changes in the external and internal context, including changes to risk criteria and
the risk itself which can require revision of risk treatments and priorities; and
¢ Identifying emerging risks.
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7.0 ENVIRONMENTAL IMPACT AND RISK ASSESSMENT

This section presents the evaluation of the environmental impact assessment (EIA) and
environmental risk assessment (ERA) completed for the Dorrigo 3D MSS using the methodology
described in Section 6 as required by OPGGS(E)R Regulations 13(5) and 13(6).

This section also presents the environmental performance outcomes, performance standards and
measurement criteria for each of the identified environmental hazards. Where measurement criteria
associated with performance outcomes or performance standards are not met, a recordable incident
will be documented and reported to NOPSEMA (refer Section 8.11). The following legislative and
guideline definitions are used in this section:

e Environmental performance outcome (EPO) — a measurable level of performance required
for the management of the environmental aspects of the activity to ensure the environmental
impacts or risks will be of an acceptable level;

e Environmental performance standard (EPS) — a statement of performance required of an
adopted control measure; and

e Measurement criteria — defines the measure by which environmental performance will be
measured to determine whether the EPO has been met.

A summary of the residual rankings for all impacts and risks identified and assessed in this Section
are summarised in Table 7-1.

Table 7-1: Dorrigo MSS environmental impact and risk ranking summary

# Environmental Hazard Section f){re;i?slll:lRim npln?nc;
Impacts Impact

1 Lighting impacts 7.1 NEGLIGIBLE
2 Acoustic sound disturbance (seismic source) 7.2 MINOR

3 Treated bilge water discharges (vessels) 7.3 NEGLIGIBLE
4 Treated sewage/grey water discharges (vessels) 7.4 NEGLIGIBLE
5 Food-scrap discharges (vessels) 7.5 NEGLIGIBLE
6 Air emissions 7.6 NEGLIGIBLE
Risks Risk

1 Introduction of invasive marine species 7.7 LOW

2 Disruption to commercial vessels 7.8 LOW

3 Waste overboard incident (solid/non-biodegradable) 7.9 LOW

4 Equipment (streamer) loss 7.10 LOW

5 Marine fauna collision by vessel 7.11 LOW

6 Vessel spill (collision/refuelling) 7.12 LOW

7 Deck spill (chemical/oil) 7.13 LOW

8 Oil Spill Response 7.14 LOW

Routine planned or known activities (e.g., routine discharges or emissions) with a known impact are
assigned an environmental impact rating from ‘negligible’ through to ‘critical’. Accordingly, the
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impact assessment tables presented in Sections 7.1 to 7.6 provide impact consequence rankings
(rather than a risk ranking).

Incidents may or may not occur. Accordingly, assessment is based upon a risk analysis which
focuses on the impact if the event occurs and its likelihood of occurrence (for example, a diesel spill
from a vessel). The assigning of a likelihood and consequence ranking is based on the knowledge
and experience of those involved in the survey as well as, where possible, data on event probabilities
(e.g., vessel collision frequencies, etc.).

Acceptability Criteria:
Review of the environmental receptors potentially present within the EMBA during the survey
period, their sensitivity to MSS activities and conservation and management plans requirements
which need to be observed has led to acceptability criteria for the Dorrigo MSS as presented in
Table 7-2.

Table 7-2: Dorrigo MSS environmental impact and risk acceptability criteria

Receptor Relevant Context Acceptable Level of Impact

Environmental Receptors

Zeechan CMP (Multiple | South-east Commonwealth Marine Reserves Network | ®  No disruption to ecological processes

use zone — IUCN VI) — Management Plan 2013-23 (Part 3): Management supporting key fauna (values) present
Approach for Multiple Use Zones: in the CMP.
e Provides for general sustainable use by allowing | ®  No  significant impact®® 1o benthic
for activities that do not significantly impact upon habitats within the CMP;
benthic habitats. e  Conservation values within CMP are
e Activities are allowed provided they are retained for:

consistent with the IUCN management principles o  Migrating blue and humpback

and will not have an unacceptable impact on the whales; and

values of the area. o  Foraging by black-browed,

Australian ITUCN Reserve Management Principles wandering and shy albatrosses, and
(TUCN VI): Provide for the ecologically sustainable great-winged and cape petrels.
use and conservation of ecosystems, habitats and
native species.
Plankton * Scismic rescarch on effects of seismic on | np significant impact to plankton biomass
plankton during Dorrigo MSS.
e EPBC Act 1999 (EPBC Policy Statement 1.1 —

Commonwealth Marine Environment) No significant impact to plankton biomass
which affects foraging behaviour of whales
in foraging BIAs.

Pygmy blue, sei and fin | ® EPBC Act 1999 (EPBC Policy Statement | No injury or damage to cetaceans.

whales (in foraging 1.1/2.1) . . . .

BIA) e EPBC Act 1999 (S229 — Killing or injuring a | No interference with foraging behaviours
cetacean) within blue whale foraging BIA which would

e  Conservation Management Plan for Blue Whale | €44S€ displacement from the foraging area.

(DoE, 2015).
e  Conservation Advice for fin whale (DoE, 2015)
e  Conservation advice for sei whale (DoE, 2015)

24 As defined by the EPBC Policy Statement 1.1 (SEWPC, 2013)
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Receptor

Relevant Context

Acceptable Level of Impact

Southern right whale
(migration corridors and

EPBC Act 1999 (EPBC Policy Statement
1.12.1)

No injury to southern right whales.

No behavioural disturbance to coastal

(during migration)

(2015)

EPBC Act 1999 (S229 — Killing or injuring a
cetacean)

EPBC Act 1999 (EPBC Policy Statement 1.1/2.1)

calving BIA) e EPBC Act 1999 (S229 — Killing or injuring a
cetacean) aggregation or calving activities in coastal
e  Conservation Management Plan for the southern BIAs.
right whale (SEWPC, 2012)
e EPBC Act 1999 (EPBC Policy Statement
1.1/2.1)
Humpback whale | ®  Conservation Advice for the Humpback whale | injury to humpback whales.

No behavioural disturbance to humpback
whale activities in calving, resting, foraging
or migration BIAs.

Other whales

EPBC Act 1999 (EPBC Policy Statement

No injury to whales.

Recovery Plan for Marine Turtles in Australia
(2017-2027) (DoEE, 2017)

EPBC Act 1999 (Part 3 — Protected Matters
(Offences))

(migrating) 1.1/2.1)
e EPBC Act 1999 (S229 — Killing or injuring a
cetacean)
Marine turtles »  EPBC Act 1999 (EPBC Policy Statement 1.1) No injury to marine turtles.

No lighting impacts to habitats critical to
the survival of turtles (e.g. nesting
beaches).

Albatross, petrel and
shearwater foraging
BIAs

EPBC Act 1999 (EPBC Policy Statement 1.1)
EPBC Act 1999 (Part 3 — Protected Matters
(Offences))

Short-tailed shearwater, Pacific gull, Caspian
tern, Australian Fairy tern (foraging) BIA
(DoEE. 2018b)

No significant impact to bird foraging
activities within the Dorrigo MSS area.

Shoreline Birds: Fairy
tern, Curlew Sandpiper,
Eastern Curlew, Red
Knot, Hooded Plover,
Lesser sand plover, bar-
tailed godwit

Conservation advice for the:

Australian fairy tern (TSSC, 2011)
Curlew sandpiper (TSSC, 2015d)
Eastern Curlew (TSSC, 2015f)

Red Knot (TSSC, 2016a)

Hooded Plover (TSSC, 2014)

Lesser sand plover (TSSC, 2016b)
Bar-tailed Godwit (TSSC, 2016¢: 2016d)

No anthropogenic disturbance to shoreline
habitats

White Shark

EPBC Act 1999 (Part 3 — Protected Matters
(Offences); EPBC Policy Statement 1.1)
Recovery Plan for the white shark (SEWPC,
2013)

No injury to the white shark.

Cephalopods

Sound research on effects of seismic on

cephalopods
EPBC Act 1999 (EPBC Policy Statement 1.1 —
Commonwealth Marine Environment)

No adverse effect on cephalopod
population (e.g. breeding, feeding,
migration behaviour, life expectancy) and
spatial distribution.

Pinnipeds

EPBC Act 1999 (EPBC Policy Statement 1.1 —
Commonwealth Marine Environment)

EPBC Act 1999 (S254 — Killing or injuring a
member of a listed species)

No injury to pinnipeds

Crustaceans

Sound research on effects of seismic on
crustaceans

Fishery Status Reports

Stakeholder Feedback.

No impact to crustacean biomass within
the MSS area which affects the
sustainability of crustacean resources.

(i.e. Crustacean population affected by
seismic acquisition does not cause
commercial/recreational fishing TACCs or
fishery management KPIs to review harvest
arrangements)
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Receptor Relevant Context Acceptable Level of Impact
Fish (pelagic & ©  Rescarch on effects of seismic sound on fish No impacts to fish biomass within the MSS
demersal) ©  Commonwealth Fisheries Status Reports area which affects the sustainability of fish
o  Stakeholder feedback resources.
(i.e. Fish population affected by seismic
acquisition does not cause commercial/
recreational fishing TACCs or fishery
management KPIs to review harvest
arrangements)
Benthic invertebrates »  EPBC Act 1999 (EPBC Policy Statement 1.1) No damage to benthic filter-feeders within
(sponges, sea-squirts) the MSS area.
Socio-economic Receptors
Commercial/ * OPGGSA 8280 (It.lterf?rence with other’s rights) Survey activities will not interfere with
recreational fishery *  Commonwealth Fisheries Status Reports fishing to a greater extent than is necessary
within the Dorrigo MSS | ®  State Fishery Status Reports for the reasonable exercise of acquiring
area during survey Stakeholder Consultation seismic.
od (exclusi
penio (exclusion No spatial conflict preventing access to
impacts) b ;
fishing areas between commercial/
recreational fishing and Dorrigo MSS
activities during the survey period.
Commercial/ * OPGGSA S280 (It.lterf?rence with other’s rights) Survey activities will not interfere with
recreational fishery »  Commonwealth Fisheries Status Report fishing to a greater extent than is necessary
within the Dorrigo OA | ®  State Fisheries Status Reports for the reasonable exercise of acquiring
during survey period e  Stakeholder Consultation seismic.
Catchability/abundan
i(m; : ct:) tity/abundance Catchability/abundance impacts from

survey operations are localised, temporary
and recoverable within the Dorrigo MSS
area.

Commercial Abalone
Divers (King Island)

OPGGSA S280 (Interference with other’s rights)

Divers do not suffer health impacts as a
result of survey operations.

7.1

7.1.1 Hazard

IMPACT: Light Emissions

Light emissions will be emitted from all survey vessels on a 24 hour per day basis during survey
activities from the following:
e For marine safety, vessel navigation lighting in accordance with the Navigation Act 2012,
Marine Order Part 30 (Prevention of Collisions) will be maintained to provide clear
identification to other marine users;

e Deck lighting will be provided to allow for the safe movement of personnel around the deck
during hours of darkness; and

e For intermittent periods during night hours, spot lighting may be required for in-sea
equipment inspection, deployment, and retrieval (this will mainly involve the use of spot-

lights focusing aft of the vessel towards the source and deflectors). It should be noted that
prevailing sea state conditions in the region may preclude in-water night-hour inspections

on a personal safety basis.
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7.1.2  Known and Potential Impacts

The known and potential environmental impacts of artificial lighting offshore are:
e Localised light glow that may act as an attractant to light-sensitive species (e.g., seabirds,
squid, turtle hatchlings, zooplankton), in turn affecting predator-prey dynamics; and
e Attraction of light-sensitive species during breeding periods (e.g., turtle hatchlings,
shearwaters).

Area affected by impact: The area affected by light emissions from vessel presence is localised
around moving vessels based upon the limited low-intensity light sources on-board the vessels. This
impact may occur anywhere within the Commonwealth waters of Dorrigo MSS area (including the
multiuse zone of the Zeehan CMP).

Possible environment/receptors affected by impact: Receptors which may occur within this localised
area, either as residents or migrants, are:

e Marine Mammals;

e Plankton;

e Pelagic fish;

e Cephalopods; and

e Seabirds.

7.1.3 Evaluation of Environmental Impacts

Localised light glow that may act as an attractant to light-sensitive species.

Seabirds: Seabirds may be attracted to vessels at night due to the light glow. Bright lighting can
disorientate birds, thereby increasing the likelihood of seabird injury or mortality through collision
with infrastructure, or mortality from starvation due to disrupted foraging at sea (Wiese et al., 2001).
Studies conducted between 1992 and 2002 in the North Sea confirmed that artificial light was the
reason that birds were attracted to and accumulated around illuminated offshore infrastructure
(Marquenie ef al., 2008) and that lighting can attract birds from large catchment areas (Wiese ef al.,
2001). The light may provide enhanced capability for seabirds to forage at night.

Bird strikes have been recorded on fishing vessels in the Southern Ocean where powerful ice lights
are used in back-deck activities, however bird mortality arising from these events are generally low
(Black, 2004). Seismic vessels do not utilise such lighting on back-deck activities with the lighting
emitted diffuse similar to passing commercial shipping. Given the temporary and constantly moving
nature of the light source measurable impacts to marine bird species are not expected. Threats listed
within the National Recovery Plan for Threatened Albatrosses and Giant Petrels 2011-16 (SEWPC,
2011) do not identify lighting as a significant threat to the species.

Marine Mammals: There is no evidence to suggest that artificial light sources adversely affect the
migratory, feeding or breeding behaviours of marine mammals. Cetaceans predominantly utilise
acoustic senses to monitor their environment rather than visual sources (Simmonds et al., 2004), so
light is not considered to be a significant factor in cetacean behaviour or survival.

Fish/Cephalopods/Zooplankton: Fish and zooplankton may be directly or indirectly attracted to
lights. Experiments using light traps have found that some fish and zooplankton species are attracted
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to light sources (Meekan ef al., 2001), with traps drawing catches from up to 90 m (Milicich ef al.,
1992). Lindquist et al (2005) concluded from a study of larval fish populations around an oil and
gas platform in the Gulf of Mexico that an enhanced abundance of clupeids (herring and sardines)
and engraulids (anchovies), both of which are highly photopositive, was caused by the platforms’
light fields. The concentration of organisms attracted to light results in an increase in food source
for predatory species and marine predators are known to aggregate at the edges of artificial light
halos. Shaw et al. (2002), in a similar light trap study, noted that juvenile tunas (Scombridae) and
jacks (Carangidae), which are highly predatory, may have been preying upon concentrations of
zooplankton attracted to the light field of the platforms. This could potentially lead to increased
predation rates compared to unlit areas.

Other marine life may be attracted to vessels due to increased attraction by prey items (e.g., fish,
squid and plankton) aggregating directly under downward facing lights - a technique used by squid
jig fishermen to attract and capture squid species. Fur seals have been reported as being a minor
irritation for squid fishermen, as they chase prey species attracted to light sources (Gales et al. 2003).

MSS vessels are in constant motion for this limited duration MSS activity. Any alterations to marine
species foraging patterns or behavioural impacts arising from light emissions onto marine waters
will be localised and temporary with rapid impact recovery at any location as the light source passes.

Attraction of light sensitive species during breeding periods.

Light pollution along, or adjacent to, turtle nesting beaches is an issue as it alters critical nocturnal
behaviours, particularly the selection of nesting sites and the passage of adult females and emerging
hatchlings from the beach to the sea (Limpus, 2009 in SEWPC, 2011). There are no turtle rookeries
along the King Island coast, so lighting will not impact turtle hatchlings.

Artificial light can cause significant impacts on burrow-nesting petrels and shearwaters. Fledglings
often become disoriented and grounded as a result of artificial light adjacent to rookeries as they
attempt to make their first flights to sea, a phenomenon known as ‘fallout’ (Birdlife International,
2012). Rodrigez at al. (2014) investigated the effects of artificial lighting from road lighting on
short-tailed shearwater fledglings. The study identified removal of this light source close to nesting
areas resulted in a decrease in grounded fledglings and reduction in bird fatalities. Dorrigo MSS
activities operate at significant distance from coastal bird colonies (> 18 km). Measurable impacts
on fledglings from vessel lighting are not expected.

Impacts to Matters of National Environmental Significance:
Vessel lighting emissions are not expected to have a ‘significant’ impact to any of the matters of
NES applicable to this MSS, as outlined in the box below:
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Temporary and localised TEC:s are not present withinthe Migration, feeding, resting or Localised and temporary

lighting emissions will not area affected. breeding activities or habitats will lighting emissions will not

result in any significant effects not be impacted by a localised and result in disturbance to an

to populations or habitats of temporary lighting emissions. important or substantial area of

threatened fauna. habitat such that an adverse
The MSS area does not represent a impact on marine ecosystem
destmatton point for migratory functioning or integrity occurs.
SDECIES Wiil not impact on biodiversity

of ecological integrity.

‘Significant impact’ i1s defined in DoE (2013) as “an impact which is important, notable, or of consequence, having regard to its context or
intensity. Whether or not an action is likely to have a significant impact depends upon the sensitivity, value and quality of the environment
which 1s impacted, and upon the sensitivity, duration, magnitude and geographic extent of the impacts.’

‘Likely’ 1s defined in DoE (2013) as ‘it is not necessary for a significant impact to have a greater than 50% chance of 1t happening; it is
sufficient if a significant impact on the environment 1s a real or not remote chance or possibility.”

Impacts to other areas of conservation significance:
Impacts to areas of conservation significance within the Dorrigo MSS area affected by lighting
emissions are outlined in the box below.

XIX X v X

KEFs are located on the seabed | There are no international or Temporary and localised Coastal protected areas are outside

at least 100m below vessel nationally important wetlands reduction in lightfall on sea- the Dorrigo MSS area.

activity. KEFSs are unaffected. | within the area affected by surface is possible within the

lighting emissions. upper water column within the

Zeehan CMR. Emission does not
result in 1mpacts to conservation
values.

7.1.4 Environmental Impact Assessment

Table 7.3 provides the environmental impact assessment for vessel lighting emissions.

Table 7-3: Light emissions EIA

Aspect Light emissions from survey vessels.

Impact Summary Light spill attracting light-sensitive species (seabirds, fish, zooplankton) which may affect
predator-prey dynamics.

Extent of Impact Localised small radius glow immediately around constantly moving vessel.

Duration of Impact Temporary (duration of survey) and rapidly recoverable (very short-term)

Level of Certainty of Impact | HIGH. Impacts from lighting in the marine environment have been studied and documented
and are well understood.

Species possibly affected e Marine seabirds (some protected, BIAs present for widely distributed seabirds, small
within survey environment: portion of population potentially affected at any one time).
e  Fish (not protected, widely distributed, small portion potentially affected at any one
time).
e  Cephalopods (not protected, widely distributed, small portion potentially affected at any
one time).

e  Zooplankton (not protected, widely but patchily distributed, small proportion of
population affected at any one time).
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Impact Decision Framework | Decision Context: A

Context C C . o . .
The use of vessel lighting at night is normal operations with impacts of light to sensitive

receptors well understood. Though light sensitive fauna are identified as having the potential
to be present in the area, there is a high level of centainty that in the unlikely event of
localised attraction, any impact would be in close proximity to the vessel, temporary and
recoverable due to the size of the vessels and the lighting on-board, the constant movement of
the vessel and the short duration of the survey. There is little uncertainty associated wit this
aspect. No objectins have been raied by stakehilders with respect to light emissions from
vessels.

On this basis — Decision Context A is applied to this hazard.

Impact with controls failure (Inherent)

MINOR: Localised short-term effects. Temporary disruption to a small proportion of a protected species population
(seabirds). Localised, temporary effects.

ASSESSMENT OF PROPOSED CONTROL MEASURES (INCLUDING NON-ADOPTED CONTROLS)

PRACTICABLE
CONTROL MEASURE CONTROL TYPE AND JUSTIFICATION
IMPLEMENTED

Reduce vessel external lighting | Reduce (engineering YES Good Practice well defined and

to levels required for control) established in Marine Orders (Part 30 &

navigation, vessel safety and Part 59) for vessel operating at sea.

safety of deck operations. Lighting is required to provide
navigational safety and meet legislative
requirements. Control adopted.

Environmental induction for Reduce YES Good Practice — established and adopted

crew including MFOs, marine, | (administrative by the offshore petroleum sector.

deck and bridge crew control) Environmental benefit outweighs the cost.
Control adopted.

Periodically inspect lighting Reduce YES Good Practice — established and adopted

on-board to confirm it (administrative by the offshore petroleum sector.

complies with lighting control) Environmental benefit outweighs the cost.

standards. Control adopted.

Alternative Control: Reduce Eliminate NO No additional cost but introduces

lighting below levels required unacceptable safety risk to personnel and

for navigation and back-deck vessel. Very little benefit given the low

activities numbers of light sensitive fauna in
surrounding survey waters. Control not
adopted

Alternative Control: Use of Prevent (engineering NO Not regarded as practical given the range

lighting wavelengths that are control) of marine fauna that may be present, and

less intrusive to marine fauna the different wavelengths that may affect
behaviours of different species. Would
result in little benefit given low level of
impacts expected at significant cost.
Control not adopted.

Modified Control: Reduce (engineering NO Not considered warranted (cost outweighs

Introduction of low spill control) environmental benefit). Back-deck

lighting shields. activities are normally semi-enclosed
which limits the level of light spill
entering the environment. Control not
adopted.

Impact consequence with controls (residual)

NEGLIGIBLE: Localised, temporary effects. Negligible Impacts. Almost immediate recovery.

ENVIRONMENTAL OUTCOMES AND PERFORMANCE STANDARDS

EPO

EPS

MEASUREMENT CRITERIA
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Vessel lighting is reduced to
that required for navigational
safety and safe night operations
to limit the localised attraction

of marine fauna.

Inspection records confirm that lighting is
restricted to levels required for safe
operations.

Vessel Lighting Requirements

External lights will be directed on deck,
except where required for navigational

purposes or safe operations Responsible Person: Vessel Master

To prevent light spill to marine waters while
ensuring the vessel is visible to other marine
vessels lighting according to the following

standards will apply:

e  Marine Order Part 30 (Prevention of
Collisions);

e Marine Order Part 59 (Offshore Support
Vessel Operation); and

e ILO Code of Practice — Accident
Prevention on Board Ship at Sea and in
Port.

Induction records verify attendance.
Responsible Person: Vessel Master

Crew Environmental Induction

Environmental induction for survey crew
including MFOs, marine, deck and bridge
crew informs requirements on lighting
impacts and controls.

Demonstration of ALARP
C A NEGLIGIBLE consequence ranking is considered sufficiently low to be acceptable (i.e. at ALARP).
onsequence - - . S . .
Criteri The hazard will be managed for continuous improvement by application of good industry practice.
ALARP No additional, alternative and improved control measures would provide further environmental benefit.
Statement
Demonstration of Acceptability
Internal Context: The impact management strategy for artificial lighting impacts reflects 3D Oil’s HSE policy goals of
3D Oil Policy proactively identifying hazards, eliminating impacts where possible and where this is not possible
compliance managing the risk to ALARP.
Internal Context: Section 8 details the relevant management system processes adopted to implement and manage hazards
3D 0il to ALARP:
Management e  Contractor and Supplier Management (Section 8.7); and
System e  Environmental Performance Monitoring and Reporting (Section 8.12).
External Context: | Environmental Significance: As assessed above, lighting emissions are localised around vessels,
Natural temporary (due to vessel movement) and recoverable. No significance criteria is triggered for marine
By T ONINET mammals, threatened/migratory seabirds, fish, cephalopods and zooplankton.
Key Ecological Features: KEFs (West Tasmanian Canyons & Shelf Rocky Reef and Hard Substrate)
present are located on the seabed and not expected to be affected by vessel lighting.
Species Recovery Plans: The Dorrigo MSS is not located in areas which contain turtle nesting habitats;
and are distant (> 18 km) from any shoreline features containing seabird nesting colonies. The Dorrigo
MSS only has a small temporal overlap with the short-tailed shearwater breeding season (October to
May).
External Context: | Stakeholder consultation has been undertaken (refer Section 4). No stakeholder concerns have been
Stakeholder raised to date associated with vessel lighting. As such, 3D oil considers that there is broad acceptability
Expectations of the impacts associated with these emissions.
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Legislation and Dorrigo MSS complies with the requirements of the following legislative provisions with respect to
Eonyennans lighting emissions.
Acts/Statutes:

e  Commonwealth Navigation Act 2012 and Marine Order Part 59 (Offshore Support Vessel
Operations) & Marine Order Part 30 (Prevention of Collisions).
e  EPBC Act 1999 (Action will not significantly impact matters of NES.
International Conventions: International Regulations for Prevention Collisions at Sea (COLREGS) 1972
SE Marine Reserves Network Management Plan (2013-2023):
e MSS activity is permissible in the ‘multiple use zone’ of the Zeechan CMR in accordance with
conditions of class approval (refer Management Plan Section 5.1);
e  Management Plan does not specifically reference lighting impacts from vessels as a threat to
the reserves network.
South-east Marine Region Profile: No specific references in plan regarding light issues from vessels.
Recovery/Conservation Plans & Advices: Review and assessment of threatened species recovery plans
and conservation advice (refer Section 5.4) did not identify threats associated with vessel artificial
lighting impacts. No actions from recovery plans are applicable to this impact.
Threat Abatement Plans: Not triggered by this discharge

Good Industry APPEA CoEP: Objectives met for MSS with respect to reducing the impacts other marine life to a level
D rctier which is ALARP and acceptable including:

e  Adoption of management measures in accordance with legislative requirements/ guidelines; and

e  Utilising research /knowledge and latest data on local environment to assess potential impacts.
TAGC Environment Manual (Worldwide Geophysical Operations): No guidance provided regarding
vessel lighting. Compliant with these guidelines.

ESD principles There is no threat of serious or irreversible environmental damage or significant impact to biological
diversity and ecological integrity associated with lighting impacts from vessels during the Dorrigo MSS.

The EIA presented throughout this EP demonstrates compliance with APPEA Code of Conduct
Principles and adopts the principles of ESD via all government policy frameworks (refer Section 2.2)

Acceptability With controls adopted, impacts from lighting emissions are localised, temporary and rapidly recoverable.
Assessment: On this basis there is no significant disruption to ecological processes supporting conservation values
within the Zeehan CMP and Commonwealth marine environment.

Environmental Monitoring

Nil

Record Keeping

Vessel Inspection Records.

Environmental Induction records

7.2 IMPACT: Acoustic Sound
7.2.1 Hazard

MSS activity involves the use of seismic source arrays that produce high intensity, low frequency
impulsive sounds will be generated by the seismic array during survey activities. Sound will be
produced at regular intervals with the energy directed primarily towards the seafloor, however sound
will also radiate at angles close to horizontal potentially propagating sound over long distances.
Attenuation of sound with distance is governed by the bathymetry, seabed and oceanographic
properties (Urick, 1983).

Acoustic Modelling
3D Oil will utilise a source array of size 3260 in® (max) during the Dorrigo MSS. JASCO Applied

Sciences (‘JASCO’) have conducted acoustic modelling for the Dorrigo MSS region to establish the
area affected by sound. The study used four sound propagation models to predict the acoustic field
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around the airgun array for frequencies from 5 Hz to 25 kHz. The full modelling report is provided
in Appendix 6.

The modelling accounts for the acoustic emission characteristics of the 3260 in® array towed at a
depth of 8 m and considered source directivity and range dependent environmental properties of the
Dorrigo MSS area. The results are presented as sound pressure levels (SPLs), zero-to-peak pressure
levels (PK), peak-to-peak pressure levels (PK-PK) and either per pulse or accumulated sound
exposure levels (SEL) as appropriate to the ecological threshold comparison. The underwater
3260in? (max) array proposed for the Dorrigo MSS is 8 m x 14 m consisting of 2 strings towed at
8m depth. The firing pressure is 2000 psi. The model is based on a 12.5 m shot point interval (based
on triple source mode) and ~ 600 m line space interval. Sound speed profiles for the modelled sites
were assessed for the period October to May and comparison of the profiles identified October as
having the greatest propagation, which was applied within the modelling. This ensured that the study
did not underestimate distances to received sound level thresholds over the entire survey period.
The underwater acoustic signature of the array was predicted by JASCO’s Airgun Array Source
Volume (AASV) model accounts for array layout and volumes. Predicted source sound levels for
the 3260in’ seismic source array are shown in Table 7-4. Most energy is produced at frequencies
below 600 Hz.

Table 7-4: Source Level Specifications in the horizontal plane for the 3260 in® array at an 8 m
tow depth (Warner et al, 2018).

. Peak Source Pressure Level Per-pulse source SEL (Ls,) (dB re 1uPa’m’s)
Direction dB re 1pPalm?)
(Ls;px) (dB re 1pPa 10-2000Hz 2000-25000Hz 10-25000Hz
Broadside 249.3 224.7 186.6 224.7
End-fire 246.1 2233 186.7 2233
Vertical 255.5 228.5 194.3 228.5
Vertical (surface ghost) 255.5 230.9 197.7 230.9

For the Dorrigo MSS, acoustic modelling was performed at twelve sites representative of the
differing water depths and bathymetry within the survey area and for the proposed acquisition plan
(refer Figure 7-1). Per pulse sound fields were modelled at two standalone sites (Sites 1 and 2) and
at ten sites along two possible seismic survey acquisition lines over approximately 24 hours of
operation. Zero-to-peak pressure levels (PK) and peak-to-peak (PK-PK) pressure levels were also
computed for these sites. Water depths vary from 105 m (Site 2) to 751 m (Site 8) and covered the
continental shelf, shelf break and continental slope of the Dorrigo MSS area.

Seafloor sound levels were assessed at Site 2, the shallowest of the sites and per-pulse sound field
were assessed at a total of three receiver locations of interest (the Southern Right Whale (SRW)
BIA located at Logan’s Beach and the SRW connecting habitat located in both Victorian and
Tasmanian state waters).

Page | 206



Dorrigo 3D Marine Seismic Survey (T/49P)

SDait

Figure 7-1: Location of Sound Modelling Sites for Dorrigo MSS (Warner et al, 2018)
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For impact assessment on the marine environment, 3D Oil has used guidelines developed from
best scientific evidence available. Within each receptor section is a discussion relating to available
science and the most suitable sound parameter adopted to assess acoustic impacts.

Per-pulse modelling results:

Full results from the modelling study are provided in the JASCO Applied Sciences Report
(Appendix 5). As shown in Table 7-4, although there was little difference in the broadband source
levels between the end-fire and broad side directions, below a few hundred hertz some directivity
caused slightly higher emissions in the broadside direction at those frequencies.

SPL per-pulse results for the Dorrigo 3D MSS reflect the bathymetry of the survey area. The range
to SPL isopleths with levels between 160-180 dB re 1uPa%.s were similar for all sites but at lower
level sound thresholds showed stronger propagation at shelf-break locations. The bathymetry of the
acquisition area on the continental shelf is relatively flat. Sound footprint shapes in this area are
dominated by the airgun array directivity pattern which has strong lobes in the end-fire and broad-
side direction (refer Figure 7-2 and Figure 7-3). Sound levels vary little with depth on the
continental shelf, but as sound propagates off the shelf and into deep water, the water sound speed
profile constrains sound energy around the deep channel axis at approximately 1-1.5 km depth (refer
Figure 7-4 and Figure 7-5).
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Figure 7-2: Site 2 (105m water depth) — Predicted SPL for the 3260 in? array as vertical
slices. Levels are shown broadside (top) and end-fire (bottom) directions (Warner et al, 2018).
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Figure 7-3: Site 9 (133 m water depth) — Predicted SPL for the 3260 in® array as vertical slices.
Levels are shown broadside (top) and end-fire (bottom) directions (Warner et al, 2018).
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Figure 7-4: Site 2 (105 m water depth) — Predicted SPL for the 3260 in® array as vertical slices.
Levels are shown along a single transect from broadside offshore along a heading of 270° (Warner

et al, 2018).
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Figure 7-5: Site 9 (133 m water depth) — Predicted SPL for the 3260 in® array as vertical slices.
Levels are shown along a single transect from broadside offshore along a heading of 270° (Warner
et al, 2018).
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The PK metrics (relevant to marine mammals, turtles and fish) were similar among all modelled
sites. Because acoustic energy spreads as it propagates away from the airgun array, the distance to
seafloor PK and PK-PK isopleths is expected to decrease as water depth increases for other sites
within the operational area (Warner et al, 2018).

Multiple-pulse sound fields:

During a seismic survey, new sound energy is introduced into the environment with each pulse from
the airgun array. Accurately assessing the cumulative acoustic field depends not only on the
parameters of each pulse but also the number of pulses delivered over a period and the relative
position of the impulses. At receiver locations close to the survey lines, the modelled sound level is
dominated by those shots nearest to them.
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The accumulated SEL scenario considers 24 hours of seismic operation along two specified
acquisition lines. The modelled scenario assumes a pulse spacing of 12.5 m, consecutive lines are
10 km apart and a survey speed of 4.5 knots which consists of 13679 single impulses. As modelling
of these impulses takes considerable time, the accumulated exposure was estimated based upon 10
per-pulse model sites from source locations along the survey lines which formed a library of
representative impulse footprints. These acquisition lines were segmented into zones by classifying
impulse points into one of ten representative sites based upon proximity. To produce the
accumulated received sound levels and calculate the distances to specified maximum-over-depth
sound level thresholds, the gridded sound levels of the ten representative footprints were transposed
graphically to each impulse location along the survey lines. The sound grid fields form all impulses
were summed to produce a cumulative sound field grid.

The cumulative SEL metric integrates noise intensity over some period of exposure. Because the
period of integration for regulatory assessments is not well defined for sounds that do not have a
clear start or end time, or for very long-lasting exposures, definition of a time period is required.
The Popper et al (2014) sound exposure guidelines for TTS effects in fish are based upon data from
Popper et al (2005) for exposure to several riverine species to a seismic airgun. This study showed
that exposure to a SELcum of 186 dB re 1pPa’.s accumulated over five seismic pulses within about
five minutes resulted in about 20 dB of TTS in the lake chub and northern pike. In all cases, fish
that showed TTS recovered to normal hearing levels within 18-24 hours (Popper at al, 2005). This
is the only study in published literature that includes information on TTS recovery periods in fish
exposed to seismic airgun noise and is the basis for the fish TTS exposure thresholds in Popper et
al (2014).

The Popper et al (2005) study was done using a static source (airgun array) and static receptors (fish
in cages at 13-17 m from the array) and therefore is not representative of a MSS with a moving
source. On this basis, the Popper et al (2005) study represents the worst-case scenario as the source
is fixed and not moving (i.e. fish received five pulses of identical intensity over five minutes which
is not representative of a moving source). Since a seismic survey vessel is constantly moving, a
stationary receptor is exposed to the maximum sound level once in a sequence of exposures. Given
the only data available for TTS recovery in fish exposed to airgun noise indicates a recovery period
from a substantial TTS of 20 dB of less than 24 hours, a 24-hour period is seen as appropriate for
modelling cumulative SEL.

Cumulative SELSs are used to assess possible PTS and TTS in marine mammals, fish and turtles.
Sound Source Verification (SSV):

Prior to the commencement of the Dorrigo MSS, the seismic contractor will be required to
demonstrate that the proposed airgun array has equivalent source levels that match the specifications
used in modelling (refer Table 7-4). The SSV process will be a requirement of the seismic contract
tender assessment (refer Section 8.7).

The in-field measurement process, which can be conducted at any suitable location worldwide using
any survey vessel in the contractor’s fleet will have the following general requirements:
e Reputable service provider with demonstrated track record (grey or peer-reviewed literature)
in the field of measurement of airgun arrays;
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e Water depth can be determined by the operator;
e Measurement line:
o Minimum of a single pass directly over the hydrophone; and
o Must commence firing of array and be measures 3 km before passing over the
hydrophone. Firing of the array can stop 3 km beyond the hydrophone position.
e Array-hydrophone separation: 50-500m.
e Hydrophone must be directly on the vessel track line to allow characterisation of the vertical
direct path.
e In water depths <100m the seabed should be relatively flat.
e Hydrophone specifications:
o Operator to determine sensitivity as required to accurately record the impulses
without clipping;
o Must have an appropriate frequency response in the sensitivity range required to
accurately measure the airgun array from 10 to at least 15,000 Hz;
o The frequency response should be flat between 10-10,000Hz; and
o Systems with a sharp roll of over 1000 Hz are not appropriate.
e Recorder Specifications: 24-bit, 64 ksps minimum sample rate.
eSSV report must quantify:
Airgun layout and depth (x,y,z location for each individual airgun);
Location of array(s) behind vessel;
Vessel speed shot interval and other pertinent details;
Approximate geology down to 500m below seabed;
Sound speed profile through water column measurement;
Measurement system specifications;
Measurement system sensitivity, including frequency response curve for
hydrophones;
Bathymetry of measurement location;
Measurement methodology;
Estimate of far-field source levels from the measured values;
Level vs slant plot for PK, PK-PK, SEL and 125ms SPL metrics; and
Data points in plots (level and range values) to be provided digitally.

O O O O O O O

O O O O O

Variation in recorded sound levels up to 3 dB are considered within the margin of error for the
methodologies and technology used for the in-field SSV and ground-truthing, including autonomous
loggers deployed on the seabed directly beneath a measurement line.

To allow for the fact that there could be some outlier shots, due to highly reflective sections of
seabed, or misfires of the airguns, the acceptability criteria will be set at 90% (i.e. >90% of the shots
must be within 3 dB of the source specifications provided in Table 7-4). If greater than 10% of the
measured values exceed the modelling predictions by more than 3dB, the seismic contractor will be
required to retrieve the airgun array from the water, reconfigure, deploy and then repeat the
measurement line. This process will have to be repeated until the airgun array meets the required
sound source specifications.

The SSV report and associated digital data will be provided by the seismic contractor to 3D Oil and
to a suitable independent peer reviewer, for checking and verification.
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7.2.2 Known and Potential Impacts

The potential biological, ecological and economic impacts from sound pulses are:

e Physical injury such as mortality, damage to auditory tissues or other air-filled organs
resulting in hearing loss [temporary threshold shifts (TTS) or permanent threshold shifts
(PTS)];

e Physiological, such as changes to metabolic rate or biochemical stress indicators;

e Behavioural effects, such as disturbance or displacement of local species with disruption
to natural processes (migration, foraging, masking);

e Localised changes in abundance and catch levels of commercially targeted invertebrate or
fish species from physical, physiological or behavioural changes.

Area affected by Impact: Areas and effects vary by species and location. This information is
discussed in each of the relevant receptor sections.

Possible environment/receptors affected by impact:

Receptors which may occur within this localised area, either as residents or migrants, are:
¢ Plankton (including fish egg/larvae);

Marine invertebrates (lobsters, crabs, sponges, gastropods);

Fish (including commercial species, shark, pelagic and demersal);

Cetaceans (whales and dolphins);

Pinnipeds;

Marine turtles;

Abalone divers;

Marine seabirds;

Marine Parks (Zeehan and Apollo CMP); and

Key ecological features (West Tasmanian canyons, shelf rocky reefs and hard substrates).

7.2.3 Evaluation of Environmental Impacts

7.2.3.1 Plankton

Receptor Sensitivity:

Plankton, as described in Section 5.4.2, includes fish eggs and larvae, is widely dispersed
throughout the ocean and transported by prevailing currents. Plankton cannot take evasive action to
avoid seismic sources. Most plankton are microscopic with approximately 75% of zooplankton
comprising of copepods, small crustaceans that are the most abundant multicellular animals on
earth. Zooplankton can be categorised as those species which spend most of their life as plankton
(the holoplankton) and those that only spend part of their lifecycle in the planktonic phase such as
eggs and larvae of fish, crabs, lobsters (the meroplankton) (Richardson et al, 2017).

Larval fish species studied appear to have hearing frequency ranges similar to those of adults and
similar acoustic thresholds (Popper et al, 2014). Swim bladders may develop during the larval phase
which renders the larvae susceptible to pressure-related injuries (e.g. barotrauma) and the effects of
sound upon eggs, and larvae containing air is focussed around barotrauma rather than hearing
(Popper et al, 2014). A scientific literature performed by Popper et al (2014) identified
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anthropogenic sound impacts to eggs and larvae range from no impact to mortality/tissue damage
close to an operating array in most studies.

Larval stages are often considered more sensitive to stressors than adult stages (Byrne and
Przeslawkski, 2013) but field studies have identified that exposure to seismic sound reveals no
differences in development, mortality or abundance of Dungeness crab larvae exposed to single
discharges from a seven-airgun array (222-231 dB re 1uPa PK-PK) even within 1 m of the source
(Pearson et al, 1994). Similarly, no effects were measured on the mortality, abnormality,
competency, or energy content of lobster larvae (J. edwardsii) after exposure of berried females and
early embryonic stages to cumulative SELs of 190-197 dB re 1pPa?.s (209-212 dB re 1pP PK-PK)
within close proximity of an operational array (~6-8m) (Day et al, 2016).

Impacts to eggs/larvae have been observed in laboratory studies where test subjects have been
exposed to intense and lengthy periods of low-frequency sound. Christian et al (2003) found
developmental differences between control and treatment groups of snow crab eggs exposed to peak
sound levels of 216 dB re 1pPa every 10 s for 33 minutes in close proximity to the test subjects
(~2m). The author identified that the study conditions did not represent conditions of an actual
survey and limited sample size could only provide preliminary findings. DFO (2004) building on
the work of Christian et al. (2003) undertook further work on the reproductive biology of snow crabs
showing that there was no difference in larvae hatched from gravid females between control and
exposed groups.

Other studies assessing seismic sound impacts to eggs, larvae and fry identified damage was
possible up to 10 m from an operating array (Kostyuchencko, 1973; Matishov, 1992; Booman et al,
1996; and Cox et al, 2011) while other studies did not identify any sign of damage (Dale & Knudsen,
1987; Pearson et al, 1994; DFO, 2004, Payne et al, 2009; Bolle et al, 2012 and Day et al, 2016)
(refer Table 7-5). Gausland (2000) noted several studies which confirmed that signal levels
exceeding 230-240 dB re 1pPa (PK-PK) are necessary for harm to occur and massive physical
damage can only occur within a few meters from the airguns and as a consequence seismic-created
mortality is so low that it can be considered to have inconsequential impact on recruitment to the
population.

Saetre & Ona (1996) investigated the consequences of seismic-induced mortality of fish larvae at a
population level, although the study was limited in scope. The work was based upon observed
mortality distances for larvae and fry in Booman et al (1996) for five species of fish (cod, saithe,
herring, turbot and plaice). On a worst-case basis, it was estimated that the number of larvae killed
during a seismic survey (> 10 days) was 0.45% of the total larvae population (Saetre & Ona, 1996).
When compared with the natural mortality rates for species (i.e. cod and herring eggs/larvae have a
natural mortality rate of 5-15% per day), the potential mortality associated with the seismic survey
is negligible.
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Table 7-5: Observed sound effects on plankton, fish and invertebrate eggs and larvae.

Species/ Source Source Distance Received Observed Effect References/Study
Organism Levels (dB from Sound Levels Type
re 1pPa) Source (m) (dB re 1uPa)
Anchovy, Red Single airgun 250 0.5, 5 and 210-236 Survival (combined species) one day post exposure: 75.4% at 0.5m: 87.7% at 5m; 90.2% at 10m compared with Kostyuchenko (1973)
Mullet, blue (estimated) 10 (Estimated) 92.3% 1n control group. The study found that at distances of 0.5m, 7.8% of anchovy eggs were damaged however
runner and detected no damage with the red mullet eggs at this distance. At 5 m from the source, 3.6% of anchovy eggs were
crucian Carp damaged but at 10 m, four species of egg did not show any damage.
(fish eggs) Pathological effects (embryo curling, membrane perturbation and yolk displacement) were observed in small
percentage in anchovy and blue runner eggs at 5 m and crucian carp at 0.5m. No effects in mullet eggs.
No effects beyond 10 m from the airgun.
Atlantic Cod Single Airgun (640 222 (640 1-10 200-210 Smaller airgun: No significant difference of survival between test group and control group was observed for any Dalen & Knutsen
(eggs, larvae cm’®) (eggs, larvae & cm’) 150-300 (Estimated) distance (1-10 m from the source) for the egg stages (2, 3 and 10 days post fertilisation); the larval and post-larval (1987)
and fry) fry) stages (1, 5, 37, 38, 40 and 41 days after hatching); and hatching for fry (56, 69 and 110 days). The feeding success -
231 (8610 o - L Field Study
. - 3 of the exposed larvae and fry was not significant compared with the control group indicating no sub-lethal effects
Single Airgun (8610 cm’) ; - -
3 from the small airgun. Fry (age of 110 days) experienced balance problems after exposure but recovered in a few
cm’) (fry only - 110 K
minutes.
age)
Larger airgun: None of the specimens were killed however balance problems were observed after exposure. Fry
recovered within a few minutes.
Captive eggs, larvae and post-larvae showed no signs of damage when placed 1 m from the source.
Cod (larvae 5 Single airgun 250 PK-PK 1 250 PK-PK Matishov (1992) observed delamination of the retina in cod larvae within 1 m of a seismic source. Matishov (1992)
days) Injuries to larvae reported for the closest (1m) exposure range.
Dungeness Seismic Array (842 244 1,3&10m 222- 231 PK- In blind, controlled field experiments, early Stage II zoaea of Dungeness crab (Cancer magister DANA) were Pearson et al., (1994)
Crab (egg and n’) PK exposed to sounds from single discharges of seven air guns. Their survival and development were followed during Fi
ield/Laboratory
larvae) subsequent laboratory culture. Study
The study was designed so that exposures were at the high end realistically expected during a typical survey
operation. No statistically significant differences were found in immediate survival rates, long-term survival rates or
time to moult between the exposed and control larvae, even within 1 m of the source. Post-hoc power calculations
to confirm the adequacy of the study sample and ‘effect’ size identified here was adequate replication to detect
Type II errors or ‘“false negative’ effects. ‘Failure to detect effects in the experiment indicates that any effects on
survival and time to moult were small (e.g. < 10% for survival, < I day for time to moult to Stage II)".
Survival and growth of Dungeness crab larvae not impacted by airguns discharging within 10m.
Cod, Pollock, Airgun array NS 0.75 242 Field experiment using a stationary source array suspended 6 m below the surface with bags of specimens placed at | Booman et al.. (1996)
Herring, consisting of 3 x 6.0 220 distances from 1 to 5 m from the source. Two different set-ups were used. Field Stud
Turbot, Plai Bolt 1500 C (585 : ; ; crur . ; ; - 1e y
urbot, ce. | B 0 Highest mortality rates and most frequent injuries were observed out to 1.4 m distance, while low and no mortality
(eggs. larvae & | in). 1 B B}"h 1500 C rate and more infrequent injuries were observed out to 5 m distance.
fry) (290 1n°) and 1 x Increased mortality and injury within 5 m of the array.
Bolt 1500 C (155
in®)
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Species/
Organism

Source
Levels (dB
re 1puPa)

Distance

Source (m)

Sound Levels
(dB re 1pPa)

Observed Effect

References/Study
Type

Plankton
(including
bivalve larvae
and fish eggs)

Airgun array (3542
in®)

232
255 PK-PK

~200

NS

Undertaken in Bass Strait, this study used vertical plankton tows (0-20m water depth) along transects running
parallel and adjacent to seismic survey lines to establish the significance in abundance and dead/alive plankton
(including bivalve larvae and fish eggs). Methodology included sampling behind a seismic survey vessel, before the
vessel or 2 km distant from the vessel. Sampling consisted of five control transects (5 net tows ~ 500 m apart on
each transect) and one impact transect (10 net tows).

No statistically significant changes associated with seismic testing were detected for planktonic taxa. However,
high levels of vaniability in plankton communities meant that only large changes would have been detected by this
sampling regime. Power analysis revealed for most taxa the number of transects sampled (5 control and 1 impact),
in combination with the patchiness of the distribution of the taxa themselves, meant that for most taxa changes
would only be detected if they cause an 80-90% decrease in the mean abundance of the taxa. Copepods were the
least patchy taxa and a decrease of 20-40% was likely to have been detected.

No significant difference in abundance of zooplankton before/after a seismic vessel or 2 km distant from the
vessel.

Parry et al. (2002)
Field Study

Snow Crab
(fertilised eggs)

Single airgun
(40in’)

224-227

221-227PK

Study into impacts on reproductive biology of female snow crabs including observation of developmental
differences in fertilized eggs between control and test groups. One batch of eggs (about 4,000) showing a similar
level of development were divided into two groups for exposure to a seismic airgun and as a control group. Twelve
weeks after this exposure. the fertilized eggs showed a 1.6% higher mortality compared with the control group, and
25.7% fewer eggs had developed to the next developmental stage in the exposed group. However, the limited
sample size (2000 eggs) in this instance (equivalent to 2% of a gravid female C. opilio brood) meant that findings
were preliminary and further testing warranted. The authors note that females carry eggs at depth where received
sound levels are much lower than the 2m test distance (i.e. not realistically translated to field conditions).

High sound levels may retard the development of eggs exposed to sound in excess of 221 PK at 2 m, although
the eggs were taken from one individual.

Christian et al., 2003
Laboratory Study

Snow Crab
(fertilised eggs)

Single airgun (1310
ind)

Unknown

Unknown

Unknown

Survival of embryos being carried by female crabs and locomotion of the resulting larvae after hatch were
unaffected by the seismic survey.

No increase in egg mortality or larvae survival.

DFO, 2004

Monkfish
(larvae)
Capelin

(fertilised eggs)

Single airgun
(20in®)

NS

~1.5m

~2.5m

205 PK-PK

199 PK-PK

Monkfish: Seven separate trials (6 trials with 10 airgun discharges and 1 trial with 30) No significant differences
were observed between control and exposed larvae examined 48—72 hours post exposure.

Capelin: No significant differences in mortality were observed between control exposed eggs to seismic energy and
examined 3 days post exposure to 20 airgun discharges.

No difference in mortality in eggs and larvae exposed to acoustic sound.

Payne et al., 2009
Laboratory Study
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. There was no difference in fecundity between control and exposed lobsters;

. A small but significant difference in the length of the larvae was observed in the exposed lobsters. No
difference was found in width or dry mass of the larvae and no hatches were found to suffer from high
mortality rates or deformities;

e No energy difference was identified between larvae from control and exposed lobsters; and

. Larval activity/survival between control and exposed lobster groups was not significant.

Overall there were no differences in the quantity or quality of hatched larvae, indicating that the condition
and development of spiny lobster embryos were not adversely affected by air gun exposure.

No impact of airgun on quality or guantity of hatched larvae at any distance.

Species/ Source Source Distance Received Observed Effect References/Study
Organism Levels (dB from Sound Levels Type
re 1uPa) Source (m) (dB re 1pPa)
Salmon (eggs Single airgun (40 NS 0.1m 207-232 PK Study established airgun impacts to two salmon species (lake trout, rainbow trout and kokanee) both pest species. Cox etal., (2011)
and embryo) in®) 27m Embryos were exposure to acoustic sound at distances of 0.1 m and 2.7 m at two depth ranges (5 m and 15 m) to Field Stud
i establish mortality impacts over ~ 20 days (1.e., eye-up to hatch). Mortality in lake trout embryos treated at 0.1 m y
from the air gun appeared higher than control groups at 74 (~5 days) and 156 daily temperature units in degrees
Celsius (TU C) at both depths.
Exposure to the air gun at 0.1 m resulted in acute mortality up to 60% greater than controls among the four lake
trout developmental stages. Mortality was at least 20% greater than corresponding controls, except the 5 m depth
treatments at 207 and 267 TU C. Treatments at 0.1 m from the air gun at 15 m depth had large effect sizes in the
latter developmental stages (207 and 267 TU C) relative to shallow treatments. The effect of the air gun discharge
at 2.7 m was negligible across developmental stages and depths.
No significant difference in development at distances of 2.7 m from the operating array. Mortality evident in
embryos at 0.1 m from the operating array.
Sole Larvae Projector playing 210 de re 100 <206 dB No clear differences between exposure groups and the control group were observed for any of the larval stages. Bolle etal., 2012
(Solea solea) pile dniving sounds 1pPas SELam
(SEL) No increased mortality or injuries compared to control group. Laboratory Study
Southern Rock Single airgun 223-227 52 209-212 PK- Study observed acoustic impacts on the larval stages of lobster development where egg-bearing female spiny Day etal., 2016
Lobster (egg, (45in%) PK-PK PK lobsters (Jasus edwardsii) were exposed to a 45in’ airgun operating at 2,000 psi (SEL ~200 dB re 1uPa’s). The Field Study
larvae) 200-205 186-190 SEL study concluded the following:
SEL
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The air gun exposure caused a two-threefold increase in dead adult and larval zooplankton observed out
to the maximum 1.2 km range sampled. This was observed on both Day 1 and Day 2 however the
zooplankton dead/total ratios were significantly reduced compared with controls at the maximum
sampling range of ~1.2km. Exposure abundances of no-impact and 50% of control abundance for
copepods/cladocerans (86% of the taxonomic composition after exclusion of tows with zero values)
occurred at ranges of 509-658m and 973-1119m respectively. Movement of water was present between
days and McCauley identifies that “without detailed information on mixing, advection and current set
above tidal flow (not known), it 1s not possible to draw any conclusions on the different zooplankton
abundance. .. between Day 1 and Day 2”. McCauley (pers. com) advises that due to the increase in
abundance counts on Day 2 at the 800m sample location, this has been used as the determinant for
stating that the impact range was 1.2 km.

The paper observes that all krill larvae within the exposed samples were dead at all range groups. Raw
plankton abundance counts for Nyctiphanes australis (krill) identifies that no knill larvae (Nauplius)
were present in the control/exposed tows for Day 1 (800 m) or Day 2 (250m & 800 m). It is also noted
that the abundance counts for tows which did measure Nauplius kill were very low: Day 1 (Om) — 8
animals/m?; Day 1 (250 m) — 10 animals/m® and Day 2 (Om) — 1 animal/m’. It is also noted that for the
krill calyptopis phases larvae were measured within all range groups on both days and there was an
increase in abundance on Day 2 (800 m) for almost all plankton groups. McCauley (pers.com).

Species/ Source Source Distance Received Observed Effect References/Study
Organism Levels (dB from Sound Levels Type
re 1puPa) Source (m) (dB re 1pPa)
Zooplankton Single airgun Not Stated 0,250 & 183 PK-PK (or | Study measured the impact of a seismic array to zooplankton abundance and mortality (before/after airgun McCauley et al (2017)
(150m?) 800 m SEL 156) operation). Study was undertaken over a two-day period with the following findings: Field Study
178 PK-PK (or . The abundance of zooplankton was observed to open a “hole” within the zooplankton as measured by
SEL 153) sonar. Abundances established through net tows had a median decrease of 64% within 1 hour.
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McCauley et al (2017) released field study research from the temperate waters of southeast
Tasmania, which quantified zooplankton impacts (abundance and dead-to-total zooplankton counts)
before and after exposure to a single 150 in? airgun at an operating pressure of 2000 psi. Deployed
acoustic loggers measured sound from the air gun signals. Zooplankton samples were taken at three
distances from the airgun - 0, 250m and 800 m which due to water movement through the study
area were effectively at 200m, 500m and 1200 m from the operating airgun. Bioacoustic techniques
were employed to identify changes in zooplankton distribution and net samples were used to
measure changes in zooplankton abundance and the proportion dead of zooplankton after airgun
exposure. In this study, copepods dominated the mesozooplankton (0.2-20 mm) and impacts were
not assessed on microzooplankton (0.02-0.2 mm) or macrozooplankton (> 20 mm) (Richardson et
al., 2017). The movement and lack of detail on water body mixing, advection and current set above
tidal flows through the study area made interpretation of results difficult (Richardson et al, 2017).

McCauley et al. (2017) reported three findings from the field study, to show that zooplankton were
affected by the airgun:
e The proportion of the mesoplankton community that was dead increased two —to-threefold;
e The abundance of zooplankton estimated by net samples declined by 64%; and
e The opening of a ‘hole’ in the zooplankton backscatter observed via acoustics.

The results of this study found that zooplankton exposure to airguns increased the mortality rates
from a natural level of 19% per day to 45 % per day on the day of exposure (i.e. a mortality rate of
32%) (Richardson et al., 2017). The impacts to plankton were limited to 1.2 km from the operating
array as determined by raw plankton abundance counts. This distance is more than two orders of
magnitude greater than the 10 m previously measured (McCauley et al, 2017).

The study attributes the impact to external sensory hairs that zooplankton possess may be extremely
sensitive and in response to seismic sound, may shake to the point where damage may accrue to
sensory hairs or tissue. Importantly the study notes that for anthropogenic sources to have significant
impacts to plankton at an ecological scale, the spatial or temporal scale of the impact (i.e. the seismic
survey) must be large in comparison with the ecosystem concerned.

CSIRO’s Oceans and Atmosphere Business Unit were engaged by APPEA to undertake a desktop
study that:
a) critically reviewed the methodologies and findings of the McCauley et al (2017) study; and
b) simulated the large-scale impact of a seismic survey on zooplankton in the Northwest Shelf
region based upon the mortality rate associated with airgun noise exposure reported by
McCauley et al (2017).

CSIRO’s review of the McCauley et al (2017) study found that there were three primary questions
raised by the results of the experiment, all of which warranted further investigation (Richardson et
al, 2017):
i.  There was not attenuation of the impact with distance:
The study did not observe a consistent decline in the proportion of dead zooplankton as
distance or as the received sound level decreased.
ii.  There was an immediate decline in abundance.
The immediate decline in zooplankton abundance as measured in the towed nets/acoustic
data is unclear. If zooplankton were killed, they would not immediately sink from surface
layers or be rapidly eaten. A time delay to reduced abundance would be expected. A lower
abundance might be attributed to active avoidance of the area by zooplankton leaving a
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higher proportion of dead zooplankton. Richardson et al. (2017) concluded the immediate
decline in abundance is difficult to explain.
iii.  Was here sufficient replication to be confident in the study findings.

Conclusions drawn by McCauley are based upon a relatively small number of zooplankton
samples. A total of 24 samples were collected: 2 tows each sampling time x 3 distances from
the airgun (Om, 200m and 800m) x 2 levels (exposed, control) x 2 replicate experiments
(Day 1, Day 2). This equates to a total of 24 samples — 12 samples collected under conditions
associated with the airgun, six on each day of the two field tests. The main potential
confounding explanation in the study would be that a different water mass entered the area
on each day of the experiment and had lower abundance and higher proportions of dead
zooplankton. Richardson et al. (2017) conclude that “although this is relatively unlikely it
cannot be discounted because of the relatively few samples collected and only two replicate
experiments conducted”.

Independently, the International Association of Geophysical Contractors (IAGC) initiated an
independent expert review of the McCauley et al (2017) paper by leading plankton ecologists in
well-respected scientific institutions given the results were inconsistent with previous studies. In
short, the reviewers expressed the opinion that although the result of the study should be considered
further, the data was not sufficient to support the conclusions of McCauley et al (2017). Independent
reviewers identified the following issues with the study:

1. The sample size was inadequate;
ii.  Water column movement data was insufficient to support the contention that there was a
hole in the plankton field;
iil. Towed net and acoustic survey data disagree regarding zooplankton class size;
iv. The acoustic “hole’ indicating dead zooplankton may result from zooplankton which had
swum to the bottom (10 m away based upon an observed dense acoustic scattering layer);
v.  Bottom sampling should have been conducted to address the issue of whether large
zooplankton was present (i.e. killed or actively swum to the bottom);
Vi. The wrong size nets were used and not towed correctly;
Vii. There is statistical error in the tow data.

This independent IAGC review has been shared with the authors of the McCauley et al. (2017)
paper, and those authors have concurred with many of the shortcomings in study design and
evaluation identified by the independent reviewers (IAGC, 2017). The IAGC (2017) concluded that
the results of McCauley et al. (2017) showing patterns and trends, do not actually exist in the data.
Further, the results presented by McCauley et al. (2017) are of questionable scientific merit and,
accordingly, must be subjected to more rigorous scientific study before being accepted as the “best
available science” regarding the potential effects of seismic sound on zooplankton. Existing
published studies demonstrating that any seismic effects on zooplankton occur only to tens of meters
remain the best available science until the preliminary study by McCauley et al. (2017) can be
properly replicated.

As identified in Table 7-5, Parry et al (2002) studied the effects of seismic array operation on
plankton. Vertical plankton tows (0-20 m water depth) were taken along transects running parallel
and adjacent to seismic survey lines. Within that study Parry et al. (2002) established no statistical
difference in plankton between control and impact samples, however the statistical power of the
study was low given the patchiness and variance in plankton samples obtained. For most plankton
taxa abundance change would only have been detected if an 80-90% decrease in the mean
abundance occurred. Copepods, the least patchy taxa, would have required an abundance decrease
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of 20-40% for changes to be detected. Post-impact samples were estimated to be sampled within ~
200m of the centre of the water most impacted by the airgun array.

Richardson et al (2017) undertook a plankton simulation study to estimate the spatial and temporal
impact of seismic activity on zooplankton on the NWS from a large-scale seismic survey
considering mortality estimates of McCauley et al (2017), accounting for estimated plankton growth
rates, natural mortality rates and the ocean circulation in the region. The hypothetical 3D MSS
modelled was 2900 km? in size with 60 survey lines, water depths 300-800 m deep, an airgun source
of 3000-3200 in® with an operating pressure 2000 psi at the edge of the NWS during summer. To
simulate the movement of zooplankton by currents, a hydrodynamic model seeded with 0.5 million
particles utilised currents generated by CSIRO’s Ocean Forecast Australian Model and particle
trajectories tracked every two hours to quantify impacts to the zooplankton population (i.e. those
impacted and not impacted). Zooplankton particles could be hit multiple times by airgun pulses if
carried by currents into the future survey path. The greatest limitation of the model was accurate
knowledge of the natural growth and mortality rates of zooplankton. To address this the CSIRO
researchers tested the sensitivity of the model to different recovery (growth-mortality) rates, and
also the sensitivity of the results to ocean circulation by undertaking simulations with and without
water motion (Richardson et al, 2017).

The results of the simulations that included ocean circulation showed that the impact of the seismic
survey on zooplankton biomass was greatest in the survey region (defined as the survey area with a
2.5 km impact zone around it) where 22% of the zooplankton biomass was removed. Zooplankton
within the survey region + 15km?’ had 14% of the biomass removed, and the survey area +150 km?®
had 2% of the biomass removed. The time to recovery (to 95% of original level) for the survey
region and survey region +15 km was 39 days after the start of the survey and three days after the
completion of the survey (Richardson et al, 2017).

Richardson et al (2017) found there was a substantial impact associated with zooplankton
populations at a local scale within or close to the survey area, however on a regional scale the
impacts were minimal and were not discernible over the entire NWS bioregion. In addition, the
study found that the time for zooplankton biomass to recover to pre-seismic levels inside and within
15 km of the survey area was three days after the completion of the survey. The relatively quick
recovery was due to the fast growth rates of zooplankton and the dispersal and mixing of
zooplankton from both inside and outside the impacted region (Richardson et al, 2017).

Adopted Sound Impact Criteria (Plankton):

Sound exposure guidelines for eggs/larvae mortality have been established by the Working Group
on the Effects of Sound on Fish and Turtles (Popper et al. 2014) approved by the Accredited
Standards Committee S3/SC 1 Animal Bioacoustics and accredited with the American National
Standards Institute (ANSI). Mortality data for eggs and larvae within those guidelines are based on
a study by Bolle et al. (2012) who found no damage to larval fish at received levels of 210 dB re
1uPa?.s SEL,4nr and on this basis, the threshold is considered conservative. Based upon available
studies reviewed in Table 7-5, the Popper et al. (2014) thresholds nominated in Table 7-6 are
considered relevant and adopted in this EP to assess impacts to plankton for the Dorrigo MSS.

25 Defined as near-field effects
26 Defined as far-field effects
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Popper also identifies a moderate risk of impairment (i.e. recoverable injury or TTS) or behavioural
impact (e.g. water column displacement) to eggs and larvae at locations near the source array (i.e.
tens of metres); and a low risk of impairment at intermediate distances (hundreds of metres from
source array). Given these effects are close to the array, plankton impacts are not expected to be
significant at a population level.

Table 7-6: Sound exposure guidelines for mortality, impairment and behavioural change in
fish eggs and larvae (Popper et al, 2014).

Type of Animal | Mortality and airment Behaviour
Pc{tenllal—Mortal Recoverable TTS Masking
Injury Injury
Eogs and larvae >210 dB SELcum or | (N) Moderate (N) Moderate (N) Low (N) Moderate
=207 dB PK27 (I Low (I) Low (I) Low (I Low
(F) Low (F) Low (F) Low (F) Low
Definitions:
Mortal and Immediate or delayed death.
mortal injury
Recoverable Injuries including hair cell damage. minor internal or external haematoma. etc. None of these
injury injuries are likely to result in mortality.
Temporary Short or long-term change in hearing sensitivity that may or may not reduce fitness. TTS is

Threshold Shifts | defined as any change in hearing of 6 dB or greater that persists and has been selected as the
working group considers that anything less than 6 dB will not have a significant effect from a
hearing standpoint.

Masking Impairment of hearing sensitivity by greater than 6 dB in the presence of noise.
Behavioural Substantial change in behaviour for the animals exposed to sound. This may include long-
effects term changes in behaviour and distribution. such as moving from preferred sites for feeding

and reproduction or alteration in migration patterns. This criterion does not include effects on
single animals or where animals have become habituated to the stimulus or small changes in
behaviour such as a startle response or small movements.

Note: Peak and rms pressure leV els are dB re 1uPa: SEL dB re luPa .s. All criteria are presented as sound

distances from the source defined in relative telms as near (N) (tens of metres). intermediate (I) (hundreds of

metres) and far (F) (thousands of metres) (Popper et al. 2014).

Acoustic modelling undertaken for the Dorrigo survey assessed one location?® for the 207 PK
threshold and predicted the maximum predicted horizontal range for mortality impacts was within
191 m from an operating airgun array. The mortality and potential mortal injury using the SELa,
metric was not reached horizontally from the array and the PK metric is applied to assess impacts
to plankton (Warner et al, 2018) (refer Appendix 5 for full report).

Using the received level at which McCauley et al (2017) measured an impact, as this is the latest
research to show an impact to plankton, 178 PK-PK 1is reached at a maximum distance (Ryax) of
9.56 km.

Extent and duration of exposure and identified potential impacts:

Species/Habitats Present:

27 When assessing for possible egg/larvae mortality impacts, applying the PK thresholds results in a larger distance from the source and is therefore
more conservative when compared to the SELcunm value (Warmer et al, 2018).

28 Most conservative from modelling purposes using the shallowest depth of 105 m on the continental shelf. One location was selected given the
Dorrigo MSS is positioned primarily on the continental shelf.
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Plankton: The Dorrigo MSS area lies predominantly on the southern Australian continental shelf
and while the MSS area does not overlay areas of upwelling (Bonney upwelling and West
Tasmanian canyons) the Dorrigo MSS due to regional currents receives plankton from upwelled
areas, particularly during the highly productive period, November to April. Section 5.4.2 provides
details of the Dorrigo MSS area relative to these upwelling areas. The Dorrigo MSS area is a
recognised BIA (foraging) for the pygmy blue whale, a species which is present in areas of high
krill availability (refer Section 5.2.5.2). The Dorrigo MSS area also overlays a portion of the Zeehan
CMP “multi-use zone”.

Fish and Invertebrate Egg/Larvae: A review of commercial fish and invertebrate species present in
the Dorrigo MSS (refer Table 5.4) identifies the following fish/invertebrates may spawn within the
Dorrigo MSS area in the survey timeframe (September to October) (Bruce et al, 2002):
e Ocean perch (protracted spawning in late winter to late summer);
e Southern rock lobster (larval release from berried females between September to October;
multiple cohorts of larvae widespread in waters year-round);
e Giant crab (fertilised eggs carried by berried female between September and November;
widespread larval phase approximately 50 days after hatching);
¢ Pilchard (synchronous multiple-batch spawners between September and February in inshore
arcas on the continental shelf).

The Dorrigo MSS area does not overlap key spawning or aggregation areas and any associated
egg/larvae presence, based on available literature (NOO, 2002; Kailola et al, 1993; Bruce et al;
2002, 2003; FRDC, 2018; TasFish, 2018), is widespread with dispersal via currents within the area.
Impact assessment to eggs/larvae are therefore assessed as plankton (below).

Note from available scientific literature, abalone spawn in nearshore waters on a year-round basis
(Mundy and Jones, 2017). Recruitment studies identifies localised distribution and colonisation
from these spawning events (Mundy and Jones, 2017). Abalone grounds are located ~26km from
the nearest survey line, and there is no spatial overlap of, or proximity to, spawning areas which is
predicted to cause impacts to the fishery.

Potential Impacts:

Impacts to BIA (pygmy blue whale foraging — high abundance): The Dorrigo MSS overlaps the
seasonal high productivity, high use foraging BIA for pygmy blue whales connected to upwellings.
To prevent overlap temporally with this foraging BIAs, the Dorrigo MSS has been positioned
between September 1 to October 31, 2019. Blue whale presence is not expected within this
timeframe (refer Section 5.2.5.2) and no impacts to zooplankton (krill) stocks from upwelling events
are predicted which would affect or displace foraging from the BIA.

Plankton: Studies within Table 7-5 identify damage to plankton is likely to be restricted to a range
< 10 m from an operational airgun based upon the weight of scientific evidence. Calculations
indicate that approximately 1%?2° of the plankton drifting on currents through the Dorrigo MSS area
will be affected by acoustic sound over the 35-day survey period.

29 Calculation is based on an area of 10m impact radius around airgun at 12.5 m shot-point intervals for the planned MSS. It assumes
4255 km sail line distance (includes lead-in and lead-out distances), uniform distribution of plankton, a 100% mortality rate
within the 10m and an average current drift through the survey area of 0.2m/s (i.e. a net average current drift of 17.3 km per day
and based upon a survey line length of 115 km (including lead-in and lead-out)). A south current direction through the permit
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Utilising the Popper et al. (2014) criteria in Table 7-6 for plankton mortality (207 dB re 1pPa PK
@ 191 m) it 1s estimated30 ~2.4% of the plankton present within Dorrigo MSS acquisition area (for
entire 35 days) and 0.1% of plankton present in the Otway bioregion would be impacted per day
which is less than identified daily natural mortality rates for fish eggs and larvae. Natural mortality
rates of plankton can be very high, exceeding 50% per day in some species and commonly exceeding
10% per day. A review of mortality estimates for fish eggs/larvae identified a mean mortality rate
of M=0.24 which equates to a mortality rate of 21.3% per day (Houde and Zastrow, 1993; cited in
Fuiman & Werner, 2002). For marine species, only 180 individuals are expected to survive the larval
stage (> 99.9% mortality) from an initial cohort of one million larvae under average mortality rates
and larval stage duration (36 days). Causal factors leading to high levels of mortality include
predation, inadequate food resources, physical exposure or poor water quality and diseases/parasites
(Fuiman & Werner, 2002). Seismic impact compared with natural mortality is therefore not
considered significant to plankton at, fish eggs or larvae at a population level.

As a sensitivity to this assessment, using the received level at which McCauley et al (2017)
identified an impact to plankton, the 178 dB re 1uPa PK-PK isopleth is reached at a maximum
distance of 9.56 km (Warner et al, 2018) from the operational array. Looking at the theoretical
simulation performed by Richardson et al (2017) to understand possible “worst case” implications
at a regional level, a comparison of conditions within the Dorrigo and NWS MSSs has been
undertaken. For comparative purposes, the equivalent “survey region” based upon the Richardson
et al (2017) study is the “survey region with an impact buffer of 9.56 km”.

Though the Richardson et al (2017) study was based on a hypothetical 3D survey in the Northwest
shelf IMCRA meso-scale bioregion, which covers tropical waters of the continental shelf and slope
north-west Australia and has differing oceanic conditions to the temperate Dorrigo marine
environment, the theoretical model has some applicability to the Dorrigo MSS area. Richardson et
al (2017) 1dentifies that ‘the applicability of the study to specific regions should be done with some
reservations, considering the local and regional oceanography. Further, zooplankton growth rates
are slower in colder regions and so the recovery of zooplankton populations following exposure to
seismic activity is likely to be slower’. To enable a broad comparison between plankton impacts
observed in the NWS study accommodating conditions in the Dorrigo MSS area, a comparison of
the conditions within the Dorrigo MSS and NWS 3D MSS simulation are provided in Table 7-7.

Table 7-7: Comparison of NWS 3D MSS simulation conditions with Dorrigo MSS

Conditions.
Parameter NWS 3D MSS Dorrigo MSS
Survey Acquisition Area (km?) 2900 1580
Survey Sail Line Distance (km) 4831 4255 (includes 5km lead-in and 10km lead-out
on all seismic lines)
Survey Line Length (km) 80 100 (longest)/31 (shortest)

area would see a complete changeout of affected water through the acquisition area every 6.6 days. Note that for the period
September to October the net prevailing current is east. On an easterly current basis, complete change-out of affected water
through the acquisition area (22 km max width) would occur in approximately 30hrs.

30 The basis of the calculation and area of mortality within a 191 m radius of all seismic lines based upon the length and spacing of
line identified in Table 7.8 for a vessel travelling 4.5 nm per hour, 12 hrs to complete one seismic line (100 km) with 2 hours to
lead in to next seismic line (i.e. 22 hr daily operation) (Area affected is 37.1 km?). This assumes a uniform distribution of plankton.

Page | 223



Dorrigo 3D Marine Seismic Survey (T/49P) @

Parameter NWS 3D MSS Dorrigo MSS
Number of Survey Lines 60 43 (33 long/10 short)
Range of Water Depth (m) 300-800 100-840
Survey Duration (Days) 35 days (continuous) 35 days (continuous)
Airgun Capacity (in’) 3000-3200 3260
Operating Pressure (psi) 2000 2000
Planned Distance between seismic lines (m) | 600 580
Planned Distance between consecutive lines | 7000 10000
Shot-point interval 18.75 m 125 m
Proportion of bioregion affected 0.0188 0.042
Water Temperature 24-290C31 (January) 13-14°C
Current Speed/Direction 0.5 (max)32 (southwest) September>>: 0.3m/s (av.) — 0.7m/s (max)
(East)
October: 0.2m/s (av.) — 0.7m/s (max) (East)
Survey Orientation Parallel with current Cross- current
Copepod Lifecycle (Generation rates) 13 days @ 25°C 26 days @ 15.5° C 34
(Recovery Rate of zooplankton | Recovery Rate of zooplankton population is
population is 0.10 per day) 0.1 per day)

The two surveys have similar duration, acoustic source and line spacing intervals although the
Dorrigo MSS is approximately half of the NWS acquisition area. Differences between locations
include ocean mixing rates (currents) and water temperatures. An assessment of the differences on
relative zooplankton biomass levels and recovery rates between locations follows:

e  Ocean mixing currents (i.e. total currents 0.5 m/s (NWS) and 0.7 m/s (Dorrigo)): Increased
ocean mixing in the Dorrigo MSS area will increase plankton transport away from the
survey area minimising the potential for “multiple impacts” on individual plankton which
directly affected the relative plankton biomass depletion in the theoretical depletion model
in Richardson et al (2017). Not all plankton in an area where a source 1s active will be
affected and once the source array has passed impacted plankton commence recovery. As
identified by Richardson et al (2017), 1-2% of the total number of particles are impacted in
any 12-hour period, the time to acquire one seismic line3>. The model predicted the relative

31 IMOS Sea Surface Temperature Maps (http://oceancurrent.imos.org.au/sst.php )

32 IMOS Ocean Currents Moored Instrument Arrays 2018
(http://oceancurrent.imos.org.aw/timeseries/ ANMN P23/mapst/01 _Aust vrms 1 2018 html). Mixing has been based upon peak
rates as average current rates for the NWS in January are not available. Note the 2018 timeframe has been selected as 2003 data
from the area is not publicly available. Richardson et al (2017) note that the current period selected for the simulation was a
neutral ENSO period. Selection of maximum current speeds is considered conservation as it reduces the number of times a
plankton “particle” might encounter seismic sound through the NWS simulation area (& hence total impact levels).

33 Current data from Oil Spill Modelling Report (RPS, 2018).

34 Recovery rate in 13-14°C water temperatures is expected to take double the time as it does in 25°C water. This is based upon the
works of Huntley & Lopez (1992) who measured the production of marine copepods as a function of temperature. A common
copepod (4. tonsa) was used to provide the comparison between these temperatures (i.e. generation time of 7 days at 25.5°C and
14 days @ 15.5°C).

35 Note there is a period of approximately 2 hrs of no seismic after one line as the ship turns to start a new line.
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zooplankton biomass in the survey area reduced to a minimum after 23 days of survey
operations and then increased gradually until the end of the survey on Day 36. A continuous
decline in relative population biomass to a minimum at Day 36 was not observed reflecting
water movement through the survey area, the entry of new zooplankton into the area and
recovery of zooplankton as they moved into non-impacted areas (Richardson et al, 2017).

Richardson et al (2017) identifies that at any time, most particles in the survey region are
not impacted by seismic noise (i.e. relative biomass is close to 1). However, the frequency
distribution of those impacted vs non-impact is skewed with a small number of plankton
particle (<2%) down to a relative biomass of 0.4. Within the simulation this occurs if
currents carry plankton populations into the future path of the survey and multiple exposures
occur before the population has recovered. For the NWS study most of the plankton particles
were not impacted and the maximum number of heavily impacted particles were from Days
20 to 40. For the Dorrigo MSS, based upon the McCauley et al (2017) 178 dB re 1uPa PK-
PK isopleth, once the acoustic source is > 9.5 km from the operational array, the
zooplankton population commences recovery. The Dorrigo survey will be undertaken using
a racetrack methodology, allowing enough area for the seismic vessel with streamers to
turn. Accordingly, the source gets further away from its original position with each
sequential line (refer Figure 7-6).

The NWS study was designed with acquisition lines parallel with current direction (~ 100
km long) and based upon peak current speeds outlined in Table 7-7 has less mixing3° than
the ocean conditions in Bass Strait and therefore more opportunity for multiple exposures
to individual plankton “particles” and decline in overall relative plankton population
numbers. The Dorrigo MSS is designed with has a cross-current orientation and based upon
average current speeds (0.2-0.3 m/s) will have a complete water volume changeout in the
acquisition area each 20-30 hours37, equivalent to the time for the survey vessel to acquire
1.5-2.1 lines. On this basis it is very unlikely individual plankton “particles” within the
Dorrigo MSS area will be affected by the same number of sound exposures, a factor leading
to the level of relative population depletion in the NWS simulation (i.e. a relative biomass
decline of 22%)).

Water temperatures (i.e. 24-29°C (NWS) versus 13-14°C (Dorrigo)): Given the cooler water
temperature within the Dorrigo MSS area, population recovery on a relative zooplankton
biomass will be slower than the NWS. Review of generation rates for plankton in different
marine temperatures (Huntley & Lopez, 1992) identified generation timeframes for
plankton in 15°C water temperature was approximately double the time frame as that in
25°C water temperatures. The NWS study utilised a typical copepod lifecycle of 13 days at
25°C with a recovery rate of 10% per day (r=0.10) (Richardson et al, 2017) to calculate
relative zooplankton biomass recovery.

Figure 7-6: Typical Seismic Line Sequence Methodology

36 Based upon maximum peak current rates (0.5 m/s) for NWS study complete water changeout across the survey area will occur
in 2.3 days, the time to acquire approximately 4 seismic lines with the potential for multiple exposures to a single plankton
population as the plankton is moving parallel with the survey line (i.e. potential for > 2 plankton impacts).

37 Note at peak currents of 0.7 m/s transit of a particle through the Dorrigo MSS area would take ~ 7 hrs.
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While water temperatures in the Dorrigo MSS area are lower than those used in the NWS study,
the study is considered applicable as it looked at a range of recovery rates (0.05, 0.1 and 0.15).
Given the lower temperatures, biomass generation rates are expected to be approximately half
of that utilised in the NW'S simulation. The lower biomass recovery rate (1=0.05) has been used
from the simulation to inform the expected relative biomass recovery times in the Dorrigo MSS
area to ‘normal’ levels. From Richardson et al (2017) for a recovery rate of 5% per day (1=0.05),
zooplankton biomass declined until survey Day 22 with relative biomass recovery (i.e. return
to 95% relative zooplankton population) predicted in both the survey area and the survey area
+15km at Day 42, six days after the completion of the survey.

Richardson et al (2017) explored a number of variables (oceanic movement and plankton population
recovery rates) utilising conditions in the NWS to establish theoretically, the potential impact to
relative zooplankton biomass utilising McCauley et al (2017) sound thresholds. Using this
theoretical model for Dorrigo MSS conditions, the relative zooplankton biomass impact (i.e. ‘hits’)
1s expected to be less than the simulated NWS study due to the increased ocean mixing (i.e. < 22%
biomass reduction). Using the lower plankton recovery rate from Richardson et al (2017) due to
Dorrigo’s colder waters and slower population recoveries, the relative plankton biomass would be
expected to return to 95% population levels (1=0.05) within the survey area and nearfield within 6
days of survey completion. On this ‘worst-case’ sensitivity, this reduction in zooplankton biomass
within the Dorrigo MSS area for the entire 35-day survey period, is less predicted to be less than the
mean mortality for fish larvae of 21.3% per day (Houde and Zastrow, 1993; cited in Fuiman &
Werner, 2002). On this basis, zooplankton impacts are not significant at a population level and
localised on a bioregional basis.

The Dorrigo MSS area spatially overlaps the following key sensitive environments:

e Zeehan CMP which has major conservation values associated with blue and humpback
migration (not plankton-related) and foraging area for a variety of seabirds (albatross and
petrels). The Dorrigo MSS lies outside key upwelling timeframes and conservation values
associated with upwelling-related albatross/petrel foraging are not compromised. Given the
localised impacts to zooplankton (Popper et al, 2014) and rapid recovery of zooplankton
(Richardson et al, 2017; Huntley & Lopez, 1992), indirect impacts on seabird prey
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(cephalopods, fish and crustaceans) are expected to be incidental to their widespread
foraging distribution.

e The West Tasmanian Canyons KEF (36.7 km? spatial overlap or 0.3% KEF area) which
influences currents, create upwelling hotspots and has significant sponge diversity at the
head of the canyons with associated fish abundance. As per Zeehan CMP, the temporal
placement of the Dorrigo MSS is outside timeframes where upwelling conditions prevail.
Any impact to zooplankton within this KEF is localised and rapidly recoverable with any
zooplankton impact incidental to these canyon habitats.

o The shelf rocky reefs and hard substrates KEF (not spatially defined) provides attachment
sites for macroalgae and sessile invertebrates enhancing productivity and biodiversity. The
Dorrigo MSS area is estimated to have a 0.42% spatial overlap with the area which could
contain this KEF38, Any impact to zooplankton within this KEF is localised and rapidly
recoverable with impact incidental to these habitats.

The Dorrigo MSS area and timeframe avoids most fish/invertebrate spawning periods except for the
following species (refer also to Section 4.4.5.2):

e Ocean perch: Species is commercially caught between Coffs Harbour and Eyre Peninsula,
but is present in waters from Ballina (NSW to Shark Bay (WA) (FRDC, 2018). Spawning
occurs from winter to early summer Species is not considered over-fished (FRDC, 2018).
Spawning biomass is above the reference limit point (Patterson et al, 2018);

e Pilchard/Sardine: Species is distributed from Hervey Bay (Qld) to Shark Bay (WA) and
spawns spring and summer (Kailola et al, 1993). Species spawning biomass is above the
reference limit point (Patterson et al, 2018);

o Southern rock lobster: Species is distributed from Coffs Harbour (NSW) to Dongara (WA)
with eggs hatching into larvae between September and November (Kailola et al, 1993).
Impacts to SRL fecundity due to acoustic exposure is unlikely and increased mortality,
delayed development or abnormal development to egg masses carried by berried females is
not expected (Day et al, 2016); and

e Giant crab: Species is distributed from central NSW to south-west WA (Kailola et al, 1993).
The Dorrigo MSS timeframe overlaps with berried female phase of the reproductive cycle
(FRDC, 2017). No change to development rate in exposed fertilised crab eggs/embryos is
expected compared with unexposed eggs/embryos (Payne et al, 2008; Christian et al, 2003;
DFO, 2004; Pearson et al, 1994).

These species are widely distributed along the southern margins of Australia and eggs/larvae
distributed across the region by current regimes. Given the small predicted impacts from the Dorrigo
MSS compared with natural mortality rates (Houde & Zastrow, 1993; Saetre and Ona, 1996;
Richardson et al, 2017) and the resilience of some species eggs/larvae to acoustic noise (southern
rock lobster and giant crab), any impacts to eggs/larvae will be incidental to these species
populations.

Impacts to zooplankton and the broader environment are expected to be localised, temporary and
recoverable given the following:

e Zooplankton, including fish eggs and larvae, present in the water column are abundant in

the environment, not spatially restricted and broadly (but not evenly) distributed in the

38 KEF is estimated based upon the bioregion area of the continental shelf in the SE Marine Bioregion of 501,500 km?, adopting
75% of this area based upon the continental shelf range (0-200m water depth (DoE, 2015).

Page | 227



Dorrigo 3D Marine Seismic Survey (T/49P) @

environment. Zooplankton is likely to exhibit spatial patchiness with movement with
currents (Richardson et al, 2017);

e Survey is temporally positioned during early spring corresponding to a period where there
is lower absolute zooplankton loadings (i.e. not upwelling) (Kampf, 2015; Gill et al, 2011,
Butler et al, 2002; DoEE, 2018; Hosack & Dambacher, 2012) (refer Section 5.4.2).
Zooplankton loadings in the Dorrigo MSS area during that period are representative of the
broader Otway bioregion during September/October;

e Predicted zooplankton impacts (~0.2% of plankton within Dorrigo MSS impacted per day)
is inconsequential when compared mean natural mortality rates for fish (~21.3% population
decline per day) (Houde & Zastrow, 1993; Saetre and Ona, 1996; Richardson et al, 2017);

e Zooplankton has rapid recovery rates (~days) (Huntley and Lopez, 1992; Richardson et al,
2017);

e From a bioregional perspective, the area where zooplankton is impacted (assessed on most
conservative areal basis)3? is localised within or close to the acquisition area and represents
10% of the Otway bioregion.

Summary:

Consequence Level (Plankton/eggs/larvae): Given normal patchy concentrations of plankton
(including fish eggs and larvae), impacts are expected to be short-term, and localised predominantly
within the Dorrigo MSS area. Recovery times in the timescale of days (negligible consequence).

Controls assessment to limit impacts to plankton abundance: The CSIRO study (Richardson et al,
2017) identifies survey design parameters which should be considered in limiting impacts to
zooplankton. These are assessed in Table 7-8.

39 Basis of calculation that total Dorrigo acquisition area + 10 km (based upon McCauley et al, 2017 178 dB re 1uPa (PK-PK) isopleth) which
has a total area of 3840 km?2.
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Table 7-8: Assessment of Potential Control Measures to reduce impacts to Zooplankton (Richardson et al,

2017).
Control Measure Practicable Will it be Justification
Implemented?
Temporal Buffer: The Dorrigo 3D | YES YES 3D Oil has sequenced the Dorrigo MSS in a period
MSS will be sequenced to avoid where there is a low likelihood of wind and currents
upwelling periods where high leading to upwelling conditions. Sea states across the
plankton levels may be present period May to August are not conducive to seismic
(November to April). acquisition on a safety and acquisition basis (greater
downtime increasing survey duration). Control
adopted.
Seismic Line Directions: Reroute YES YES The 3D polygon survey line alignment have been
survey lines to run across or into designed to maximise acquisition efficiency and reduce
prevailing currents to prevent the time taken to acquire data. Alternate line alignment
multiple impacts to zooplankton. would lead to more infill lines and a greater survey
duration. The 3D survey. during the September to
November period is primarily aligned across the
prevailing currents (i.e. prevailing current is to the east
and survey direction is north-south). Control
adopted.
Location of the Survey: Conduct NO NO Survey area does not cover targets which lie on the
survey in areas off the continental continental slope or abyssal plain. Not relevant to this
| shelf only. survey scope. Not applicable to survey
Hours of Operation: Conducting NO NO The seismic signal does not sufficiently attenuate in the
surveys during the day rather than vertical direction regardless of the day/night timeframe
night to minimise impacts on (design parameter not considered relevant to the
zooplankton (due to diurnal Dorrigo survey). Not applicable to survey
movement).
Source Reduction: Minimise the YES YES 3D Oil has assessed the minimum size source required
sound intensity and exposure time to fulfil survey data objectives. The maximum size
of surveys array 3D Oil will utilise is 3260 in?. The Dorrigo survey
design (north-south) has also considered the timeframe
to acquire seismic data minimising the acquisition time
(& exposures) in the ficld. Control adopted.
Reduce acoustic shots in the YES YES 3D Oil has adopted this as good practice. Control
environment: Shut source down adopted.
during line turns.

7.2.3.2 Marine Invertebrates

General:

Marine invertebrates lack a gas-filled bladder and are thus unable to detect the pressure changes
associated with sound waves. All cephalopods as well as some bivalves, echinoderms and
crustaceans have sac-like structures called statocysts which develop during the larval stage and may
allow an organism to detect the particle motion associated with sound waves in water to orient it-
self (Carroll et al. 2017). In addition to statocysts, cephalopods have epidermal hair cells which help
them to detect particle motion in their immediate vicinity similar to the lateral line in fish (Kaifu et
al., 2008). Decapods have sensory setae on their body (Popper et al., 2001) including antennae which
may be used to detect low-frequency vibrations (Montgomery et al., 2006).

Some research postulates that shellfish, crustaceans and most other invertebrates only ‘hear’ seismic
sounds at very close range of a sound source (1.e. “near-field”) (McCauley, 1994; Parry & Gason,
2006; UNEP, 2012). Aquatic invertebrates with ciliated “hair” cells may be sensitive to water
movements caused by currents or “particle motion” which occur close to the sound source. These
hair cells may allow for the sensing of near-by prey or predators or help with local navigation.
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Particle motion falls off rapidly with distance from an acoustic source (Tasker et al., 2010) so only
aquatic invertebrates located close to sound sources may be affected or detect nearby sound.

For invertebrates, auditory invoked potentials have revealed responses in cephalopods at 400 Hz
with sensitivity dropping below 10 Hz (Carroll et al., 2017). Similarly, behavioural studies on squid
revealed an optimal hearing range of 200-400 Hz with capacity down to 80 Hz (Money et al., 2016:
cited in Carroll et al., 2017). Prawns have shown a response at 500 Hz irrespective of body size,
while lobsters have shown variation according to life stage with juvenile lobsters detecting sounds
between 20-1000 Hz and adults showing acoustic sensitivity at two peaks 20-300 Hz and 1000-5000
Hz (Pye and Watson, 2004; cited in Carroll et al., 2017). No data is available on the frequency-
specific hearing/particle motion detection capability of lobsters although some preliminary
experiments have shown responses to water vibrations in the frequency range 20-180 Hz (Goodall
et al., 1990). For hermit crabs, responses were detected at a frequency of 5 — 400 Hz and particle
velocities of 0.03-0.44 ms™2; and for Panopeus crabs between 90 and 200 Hz where vibrations of
<0.01 ms~ could be sensed (Edmonds et al. 2016).

Edmonds et al. (2016) cites evidence that crustaceans have a noise resistant physiology as the
snapping shrimp (family Alpheidae) may represent the greatest single contribution to biological
sound in shallow temperate and tropical waters. Snapping shrimp produce clicks at source levels of
~175-220 dB re 1pPa (PK-PK) and span a broad frequency spectrum from 2 Hz to more than 200
kHz.

Many marine invertebrates have far lower mobility than pelagic species and are often localised to
specific benthic microhabitats. As such, they have less ability to avoid seismic sound by moving
away from an area. Some sound sensitive species, such as cephalopods, have greater mobility and
have been shown to respond to sound.

Section 5.4.3 details invertebrate species expected within the Dorrigo MSS area from available
literature.

Figure 7-7 provides a summary of potential impacts of low frequency sound on various responses
of marine invertebrates (Carroll et al, 2017). Table 7-10 provides a summary of relevant scientific
literature for invertebrate species which may be present within and around the survey area — porifera,
ascidians, bryozoans, hydrozoans, crustaceans (including giant crab and lobster); and molluscs
(cephalopods, abalone).

Page | 230



Dorrigo 3D Marine Seismic Survey (T/49P)

Figure 7-7: A summary of potential impacts of low-frequency sound on various responses of marine invertebrates. Impacts are classified according to the sound
exposure treatments as realistic for seismic surveys (i.e. few short bursts of low frequency sound at >1-2m) or unknowns/unrealistic (i.e. continuous sound exposure
> 100 bursts of nearfield sound exposure in aquaria) (Carroll et al, 2017).

Molluscs Crustaceans Echinoderms

o @ e

Cephalopod Gastropod Bivalve Decapod? Stomatopod Larvae Ophiuroid

PHYSICAL

Air bladder damage
Otolith/statocyst damage
Organ/tissue damage
Mortality/abnormality
BEHAVIOURAL
Startle response

Sound avoidance
Predator avoidance
Foraging

Reproduction
Bioturbation
PHYSIOLOGICAL
Metabolic rates®

Stress bio-indicators
Immune response
Energy stores
Metamorphosis/settlement
CATCH EFFECTS
Catch rates / abundance

1=Andréeta; 2011,2 = Solé et al 2013a,3 = Solé et al 2013b, 4 = Christianetal 2003, 5= Day e!al 2016a,6 = Guerra etal 2004 7 =Harrington et al 2010, 8 = Parry et al 2002, 9 = Courtenay etal 2009, 10 =
currentstudy 11 = Agullarde Soto et al 2013, 12 = Payne et al 2007, 13 = Pearson etal 1994. 14 = Day et al 2016, 15 = Fewtrell and McCauley 2012, 16 = \chauleyet al 2000, 17 = Samson et al 201418 =
Komak etal 2005, 19= Mooney etal 2016, 20 = Roberts etal 2015, 21 = Roberts et a1 2016, 22 = Celi et al 2013, 23 = Wale etal 2013a,24= Lagardere 1982,25 = Solanetal 2016, 26 = Kaifu et al 2007, 27=
Christian et al 2004, 28 = Wale etal 2013b , 29 = La Bella etal 30 = Filiciotto etal 2014, 31 = Branscomb and Rittschof 1984, 32 = }\ndn‘guetto-l-‘i]ho etal 2005, 33 = Parry and Gason 2006

a DFOC 2004 also examined the effects of various physical and physiological effects of seismic signals on snow crabs butisnotincluded here b no baseline data acquired before seismic survey, and refined
experiments in C y et al 2009 supersede these results.

b Includes proxies for metabolic rate such as food consumption, growth, respiration. developmental rate

¢ Also includes Chalmer (1986). Kosheleva (1992) and Matishov (1992) as cited in Parry et al. (2002)

KEY
Response at realistic exposure levels Possible response / conflicting or anecdotal results
- Response at unrealistic/unknown exposure levels No data, has not been tested
No response Not applicable
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Benthic Filter-Feeding Communities

Receptor Sensitivity:

Filter feeding communities are generally associated with hard substrates and may include ascidians,
porifera, hydrozoans and bryozoans. Porifera (sponges) provide habitat for a variety of animals,
including shrimp, crabs, barnacles, worms, brittle stars, sea cucumbers, and other sponges (Turner,
2002).

Marine invertebrate species such as porifera, bryozoans and ascidians do not contain air cavities
which might function like a fish swim bladder in responding to pressure (i.e. trauma due to rapid
pressure changes) or statocysts present in some species (e.g. cephalopods) which assist in
maintaining equilibrium and in some cases linear or angular acceleration (Normandeau Associates,
Inc. 2012). On this basis, impacts to benthic filter-feeding communities in the survey area are not
expected to be significantly impacted from the sound “pressure” (far-field) component of the sound
wave, and given the water depth of the survey area, near-field “particle motion” impacts are also
expected to be limited.

Little research has been undertaken on sound impacts on ascidians, bryozoans or porifera. One
study, assessing seismic sound impacts to (glass) sponge feeding characteristics, observed no
increased feeding rates when exposed to a received SEL of 151 dB re 1uPa’s at water depths of
160 m (Tunnicliffe et al. 2008). Within the study it was noted that the sponge has a narrow range of
behavioural responses — they cannot swim away, change shape, move appendages or alter blood
flow however response effects can be measured by water flow through the animal. This water flow
through the walls and out a central “mouth” is necessary for respiration and feeding with cessation
for sustained periods likely to affect the animal’s health. Tunnicliffe et al (2008) concluded that
there was little or no evidence that acoustic pressure from the airgun influenced the physiological
functions of the sponge.

Soft coral, another sessile filter feeder, was studied during the Maxima 3D survey at Scott Reef.
Because of soft coral’s flexibility, allowing the animal to minimise stress by reconfiguring in
response to fluid forces, soft corals were not expected to be damaged by sound pulses produced by
airguns as close as 1 m away (Woodside, 2012). Corals in and around the lagoon were exposed to
seismic sound (both experimental seismic lines and during the full seismic survey) using a 2055 in?
source over a 59-day period. The experimental lines passed directly over the coral communities
(source @ 7m water depth, corals at ~ 60 m water depth) and the full seismic survey passed within
tens to hundreds of metres (horizontal offset) of the corals. The maximum estimated received sound
level at the coral impact sites were 226-232 dB re 1pPa (PK-PK); 214 -220 dB re 1pPa (SPL) and
a maximum cumulative SEL of 197-203 dB re 1uPa?.s (Salgado-Kent et al, 2016; cited in Santos
2018). The corals were monitored for dead or bare coral cover and % red algae. No detectable effects
were found from one or multiple passes of the seismic airgun array. Further there was no evidence
of coral breakage, no signs of physiological impairment of the corals and no long-term change in
coral community structure related to the experimental or full seismic survey activities (Woodside,
2012). Surveys of coral reef areas in offshore Brunei after seismic acquisition did not detect any
impact on hard corals, soft corals, sponges or other sessile benthic organisms resulting from pressure
pulses from airgun emissions (IEC, 2003: in Woodside 2012).

Extent/duration of exposure and identified potential impacts:
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Habitats Present:

There are no BIAs or critical habitats present in the Dorrigo MSS area for filter feeders, however
the shelf rocky reef and hard substrate KEF is present within the Dorrigo MSS area and the survey
area spatially overlaps a portion of the West Tasmanian Canyon KEF (0.3% of the KEF) where
sponges are located at the head of canyons. The shelf rocky reef and hard substrate KEF is non-
spatially defined but present in water depths between 50-220 m (refer Section 5.5.8) and sessile
invertebrates such as porifera, bryozoans and ascidians, support this KEF’s functioning. Sessile
species are particularly sensitive to activities which physically impact the seabed and create
sedimentation (Boertmann and Mosbech, 2011).

Potential Impacts:

Based on the research to date and soft coral studies undertaken at Scott Reef, it is unlikely, based
upon the airgun array selected for the Dorrigo MSS, that the sessile invertebrates present in the MSS
area will be exposed to sound levels high enough to cause physical or physiological impacts. The
maximum estimated received sound level at the coral impact sites in that study was 214-220 dB re
1uPa (SPL) (Salgado-Kent et al, 2016; cited in Santos 2018). Dorrigo MSS modelling predicts a
per-pulse SPL of 200 dB re 1puPa?.s at 40 m from the operational array (no higher SPLs calculated)
(Warner et al, 2018). On this basis, no damage to filter feeders are expected based upon a 214-220
dB re 1pPa (SPL) no-damage threshold.

Impacts to filter feeders and the broader environment are not expected to be significant given the
following:

e Studies have not identified any impacts to sessile filter feeders below 214-220 dB re 1uPa
(SPL) (Salgado-Kent et al, 2016; cited in Santos 2018). Dorrigo MSS modelling does not
predict sound levels above 200 dB re 1uPa (SPL) (Warner et al, 2018);

e The Dorrigo MSS area spatially overlaps 0.3% of the West Tasmanian Canyon KEF;

e The Dorrigo MSS area spatially overlaps 0.42% of the SE marine region and 4.2% of the
Otway bioregion where the non-spatially defined shelf rocky reef and hard substrate KEF is
present; and

e The Dorrigo MSS does not involve physical contact with the seabed which could physically
damage sponge communities.

Summary:
Consequence: As predicted noise levels from the Dorrigo MSS acoustic array are below the ‘no-
damage’ per-pulse thresholds for filter-feeding communities, and impacts are expected to be

incidental, localised and recoverable (negligible consequence).

Controls assessment to limit impacts to filter-feeding communities: An assessment of controls to
limit impacts to filter feeding communities from seismic activities is provided in Table 7-9.
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Table 7-9: Assessment of Potential Control Measures to limit impacts to filter-feeding communities

Control Measure Practicable Will it be Justification
Implemented?
Source Reduction: YES YES 3D Oil has assessed the minimum size source required to
Minimise the sound fulfil survey data objectives. The maximum size array 3D Oil
intensity and exposure time will utilise is 3260 in’. The Dorrigo survey design (north-
of surveys south) has also considered the timeframe to acquire seismic
data minimising the acquisition time (& exposures) in the
field. Control adopted.

Crustaceans (Lobster, Crab)

Receptor Sensitivity:

Physiological Sensitivity (including mortality): Recent critical reviews into the effects of
invertebrate sensitivity into loud impulsive, low frequency sound, typical of seismic surveys, has
been undertaken (Carroll et al., 2017; Edmonds et al., 2016). No lethal effects from seismic noise
have been observed for crab (C. pagurus) or lobster species (H. gammarus, N. norvegius) (Edmonds
et al., 2016; Carroll et al, 2017).

Edmonds et al., (2016), in a critical evaluation of crustacean sensitivity to impulsive, low frequency
underwater noise identified physiological sensitivity in the Norwegian lobster (V. norvegicus) and
closely related crustacean species including juvenile stages. Edmonds et al., (2016) identified that
the current evidence for physiological sensitivity relates to the “local, particle motion effects of
sound in particular”. The review by Salgado-Kent et al (2016) also supported the finding of no
evidence of direct mortality crustaceans from seismic exposure.

Physiological impacts have been identified in the following studies:

e  Statocyst Damage: Day et al. (2016) found that airgun exposure in rock lobsters (Janus
edwardsii) damaged statocysts up to a year later. These effects were not observed in snow
crabs (C. opilio) after exposure to 200 shots at 10 second intervals and 17-31 Hz (Christian
et al, 2003; Carroll et al, 2017). A theoretical study similarly found that particle
displacement produced in crabs from seismic sound would be too small to damage tissue
(Lee-Dadswell, 2009: cited in Carroll et al, 2017). The measured received sound levels of
test specimens within these studies were 209-212 dB re 1uPa (PK-PK) (Day et al., 2016)
and 197-220 dB re 1pPa (PK-PK) (Christian et al., 2003).

Payne et al. (2007), in a preliminary study into the impacts of seismic to the American
lobster (H. Americanus), exposed animals to received sound levels of 202 dB re 1pPa (PK-
PK) and 227 dB re 1puPa (PK-PK) utilising ‘turnover rates’ to establish whether there was
damage to statocyst organs. The study reported no difference in turnover rates between
control and exposed animals 9, 65 and 142 days after airgun exposure. In contrast, Day et
al., (2016) found rock lobsters showed delayed time to right themselves after exposure to
airguns in three of the four study events undertaken (reflecting statocyst damage). For the
study event that did not observe a difference in righting times, lobsters were sourced from
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an area of high anthropogenic (shipping) noise*’, where the population continues to thrive,
making the ecological implications of statocyst damage unclear. Day et al. (2016) also
observed the potential for neural impairment (measured as tail extension reflexes) for
studies undertaken in summer. In summer studies, exposed lobsters had a reduced ability to
maintain tail extension (23% after 14 days). There was no significant difference for tail
extension reflexes for study events undertaken during winter.

e  Haemolymph Biochemistry: Day et al. (2016) established for a period of up to 120 days
post exposure, haemolymph biochemistry (pH, electrolytes, mineral ions, organic
molecules and enzymes) did not show a response, potentially indicating that lobsters are
physiologically resilient to air gun signal exposure. The haemolymph refractive index, a
measure of nutritional condition, did show a response in one study event (of four). In this
study, at 120- and 365-days post exposure, lobsters had a significant reduction in refractive
index. Additionally, the number of circulating haemocytes, an indicator of immune response
and health, was significantly reduced in all four study events (23% to 60% across the study
events). This reduction, identified up to 120 days post exposure, may indicate possible stress
and the potential for negative impacts to nutritional capacity or chronic immunological
impairment. Payne et al. (2007) found no effects on the American lobster haemolymph
biochemistry, but in some trials found a reduction in calcium which may indicate a potential
for disturbance to osmoregulation. Christian et al. (2003) found no chronic or long-term
effects on stress bio-indicators in haemolymph in snow crabs.

Behavioural Sensitivities: Behavioural changes have been observed in decapods (i.e. alarm
response) when located < 10 cm from the sound source (Goodall et al., 1990), however showed no
response to seismic sound at distances >1 m (Goodall et al., 1990; Christian et al., 2003). Sound
avoidance behaviours have a more lasting impact on populations than startle responses particularly
if animals migrate out of an area where a seismic survey is conducted (Carroll et al, 2017). Christian
et al. (2003) investigated the behavioural effects of sound exposure to eight tagged snow crabs. No
tagged animals left the area after exposure, with five captured in the fishery the following year and
the remainder captured within 35 km of the release location. A subsequent study on caged snow
crabs exposed to airgun sound (~202dB dB re 1puPa (PK)) at a depth of 50 m identified that the
species did not exhibit any overt startled response.

Commercial catch/abundance rates: Potential effects of seismic sound on catch rates and
abundance have been tested on decapods with no significant differences detected in studies between
sites exposed to seismic operations and those not exposed (Carroll et al, 2017). Parry and Gason
(2006) detected no change in the Victorian SRL fishery (J. edwarsii) before, during and after
intensive seismic exploration activities between 1978 and 2004. Study conclusions determined there
was no evidence leading to a decline in rock lobster catch rates on either a long-term and short-term
basis from seismic operations. However, in the absence of specific sound pressure levels received
by crustacean stocks, no reliable conclusions can be drawn. La Bella et al. (1996) also observed no
effect on the short-term catch rates of the Norway lobster (N. norvegicus) from localised seismic
survey operations (received sound level estimated at < 147 dB re 1uPa SPL).

Christian et al (2003) identified that post-seismic snow crab catch was higher than pre-seismic catch,
but this was likely due to physical, biological or behavioural factors unrelated to the acoustic source.
The authors concluded that there was no significant relationship between catch and distance from

40 1 obsters were collected from Crayfish Point Reserve in the Derwent Estuary. This population is thought to be at carrying capacity
(Kordjazi et al, 2015) and survival rates estimated through capture and release studies is around 95% (Gardner and Green, 2009).
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the seismic source (received levels 197-237 dB re 1uPa (PK-PK)). It was noted that researchers
commented on limitations with the current stock assessment methodologies as they do not have
sufficient resolution to show statistically significant changes in distribution or abundance from
seismic survey operations above that of their natural variation (Edmonds et al, 2016; Christian et al,
2003).

Morris et al, (2017), in a more recent study, found MSS activity did not negatively affect snow crab
catch rates in the short term (within days) or over longer timeframes (weeks). Significant
differences were found in catch across study areas and study years, however these results suggest
that if seismic effects on snow crab harvests do exist, their magnitude is smaller than changes related
to natural spatial and temporal variation.

It is noted that in relation to catchability, the primary physiological response detected by Day et al
(2016) which may translate into reduced mobility or sensory ability (and hence catchability) in the
SRL is damage to the statocyst. Impairment to spatial orientation from this damage may affect the
lobster’s ability to enter baited traps and to locate food. However, Kordjazi et al (2015) observed in
lobster populations where statocyst damage is known to exist in nature, very high survival rates
have been measured indicating that a lobster’s ability to locate food is not impaired.

Adopted Sound Impact Criteria:

It is likely that the mechanism of impact to invertebrates is not from sound pressure, but rather from
particle motion. It is unknown what level of particle motion might lead to a behavioural response as
described by Day et al (2016). Key factors influencing sound exposure to crustacean species is
therefore water depth and size of the operating airgun array. Carroll et al. (2017) concludes that
“particle motion should be considered in noise impact studies on fish and invertebrates, particularly
those species lacking a gas-filled bladder (all elasmobranchs and marine invertebrates). Thresholds
studies reporting only sound pressure may be of limited use for these species as they do not detect
the pressure component of sound”.

In the absence of a suitable particle motion metric to establish impacts, the use of the pressure-
related metric gives some measure for the understanding of potential impacts to crustaceans in the
Dorrigo MSS area. As Payne et al. (2007) identified no effects on righting time in the lobster at 202
dB re 1pPa PK-PK and Day et al., (2016) found effects at 209 dB re 1uPa PK-PK, the threshold of
202 dB re 1pPa PK-PK (lower threshold) has been adopted as a precautionary threshold to assess
possible impacts.
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Table 7-10: Observed sound effects on invertebrates present within the Dorrigo MSS area (scientific studies)

Species/ Organism Effect Source Type Source Distance Received Observed Effect References/Study
Levels (dB from Sound Levels Type
re 1pPa) Source (m) (dB re 1pPa)
SPONGES Sponge Bolt Airgun | 226 PK-PK ~160 m 151 SEL One study. looking at possible acoustic impacts from seismic sources to (glass) sponge (1.e. porifera) Wilmut et al., 2007
(dphrocallistes Pumping Rates (164 cm®) (Calc) 182 PK-PK feeding characteristics, identified no increased feeding rates within the species when exposed to an air-
vasius) 177 PK g
LOBSTER Mortality Airgun (18- | 230 PK-PK 2 Field: 227 PK- | A number of endpoints were assessed in animals exposed to a “low level” exposure of ~202 dB re 1 pPa Payne et al.. 2007
i . 31 Hz Peak) PK (E) (PK-PK) and a “high level” exposure of ~227 dB re 1 pPa (PK-PK). The endpoints included assessment :

(H. americanus) Physical trauma - o of (a) lobster survival, (b) food consumption, (c) turnover rate, (d) serum protein, () serum enzymes, Field/Laboratory
Stress bio- 10 in” (Lab) Lab: 202 PK- and (f) serum calcium. A small histopathological study was also carried out on lobsters from 1 of the 5 Study
indicators 40 in® (F ield) PK M) trials. Observations were often made over a period of a few days to several months. This study had the

. . following results:
Foraging/anti-
predator e  No effects on mortality several months after exposure (to 9 months);
characteristics e No effect of major external deformities such as a loss of leg or other appendages:
tha‘i°MI ®  No significant effect on food consumption from seismic survey although food consumption
impacts was observed to increase in exposed animals (not major);

e No effect on haemolymph biochemistry but possible reduction in calcium in some trials which
may indicate a potential for disturbance to osmoregulation (uptake of excess water);

e No structural differences denoting cell or tissue rupture, necrosis or inflammation, as
assessed by light microscopy, were noted in hepatopancreatic tissues of control and exposed
animals.

e  No effects on turnover rate 9, 65 or 142 days after exposure to air gun sound.

The author wams of over-interpretation of these results as they are preliminary. Further study 1s
warranted.
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Species/ Organism Effect Source Type Source Distance Received Observed Effect References/Study
Levels (dB from Sound Levels Type
re 1uPa) Source (m) (dB re 1pPa)
Lobster (Janus Mortality Airgun (45 223-227 5.2 (Water | 209-212 PK-PK | The study observed the following results: Day et al.. 2016
edwardsii) Phvsical in® @ 2000 PK-PK depth 10-12 e No lqbster mortality was observed during the study up to a year after the exposure even close to Field S
ysical trauma pst) 200-205 m) the airgun, however sub-lethal effects were observed: ield Study
Stress bio- - Si-:L . Tail extension reflexes (potential neural impairment) showed no significant difference between
indicators control and exposed lobsters for winter surveys. For summer survey the ability of exposed lobsters
Foraging/anti- to maintain tail extension was significantly reduced (32% immediately. persisting to 14 days after
predator exposure whe.rg a deaegse.of 23% was observed). Stress in lobsters is known‘to be exacerbated in
characteristics summer conditions. This disruption suggests that complex reflexes and behaviours such as
escaping from a predator may be impacted although the ecological implications were not
thavioural investigated in this study.
impacts

Righting response times significantly longer in three of the four study events. Times increased by
80-157% between exposed and control groups over 120 days in study events. Further investigation
established statocyst damage to hair cells, which correlated with impaired righting times. For one
experiment, the damage persisted for 365 days post-exposure and after lobsters had moulted
indicating damage may be permanent. For the one study event which did not observe a difference
in righting, lobsters were sourced from an area which was subject to higher levels of anthropogenic
noise (e.g. sound from large cargo ships) and control animals had similar levels of damage. Lobsters
in this area are monitored and are thriving, making the ecological implications of statocyst damage
unclear. It also raises the possibility that lobsters can adapt to statocyst damage as the (fourth study)
lobsters did not display impaired righting reflexes.

Haemolymph (invertebrate blood) assays for pH, electrolyte and mineral irons, organic molecules
and enzymes showed no significant difference between the two groups indicating lobsters are
physiologically resilient to air gun signal exposure. However, in one survey event, the
haemolymph refractive index (measure of nutritional condition) showed a response. At 120- and
365-days post exposure exposed lobsters had a significantly reduced refractive index indicating a
reduced nutritional status. This was not found in any of the other three survey events and no other
condition indicators indicated the lobsters were negatively affected.

Haemocyte counts (immune response) showed a significant response to exposure in all four
experiments had a sustained modification of total haemocyte count resulting in a reduction in cell
numbers, suggesting a response to trauma or stress and leaving the lobster vulnerable to infection.
In one experiment this reduction was progressive over time reaching a low at 120 days post
exposure. In same experiment exposed lobsters maintained until 365 days post exposure had 100%
increase in cells potentially indicating an immune response to pathogens. This result raises
concems that exposure may affect the immune system over a chronic (months post exposure) time
period leaving then vulnerable to pathogens. Further study is required to evaluate if immune
function 1s altered and if there is an impact to animals in the wild. Hatched larvae from berried
female lobsters maintained until eggs hatched were found to be unaffected in terms of egg
development, the number of hatch larvae, larval dry mass and energy content and larval
competency. These results suggest that exposure during the embryonic stage did not impair the
development and hatching of lobster larvae.
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Species/ Organism

Source Type

Source
Levels (dB
re 1uPa)

Distance
from
Source (m)

Received
Sound Levels
(dB re 1uPa)

Observed Effect

References/Study
Type

Lobster (Janus
edwardsii) Con’t

Southern Rock
Lobster (egg.
larvae)

Single airgun
(4510%)

223-227

PK-PK

200-205
SEL

52

209-212 PK-PK
186-190 SEL

Study observed acoustic impacts on the larval stages of lobster development where egg-bearing female
spiny lobsters (Jasus edwardsii) were exposed to a 45in’ airgun operating at 2,000 psi (SEL ~200 dB
re 1uPa’s). The study concluded the following:

. There was no difference in fecundity between control and exposed lobsters;

. A small but significant difference in the length of the larvae was observed in the exposed lobsters.
No difference was found in width or dry mass of the larvae and no hatches were found to suffer
from high mortality rates or deformities;

. No energy difference was identified between larvae from control and exposed lobsters: and
. Larval activity/survival between control and exposed lobster groups was not significant.

Overall there were no differences in the quantity or quality of hatched larvae, indicating that the
condition and development of spiny lobster embryos were not adversely affected by air gun
exposure.

No impact of airgun on quality or quantity of hatched larvae at any distance.

Day etal., 2016
Field Study

Spiny lobster
(Palinurus elephas)

Other
behavioural
effects

Recorded
shipping
noise

Various
(peak ~105
SPL)

Various

Study observed the following:

. Lobsters exposed to boat movements showed significantly higher mobility (higher velocity,
distance moved, mobility in comparison with controls.)

. After acoustic stimulus there was an observed slight increased hyalinocytes and a (not significant)
slight decrease of granulocytes and semigranulocytes;

. The haemolymph glucose level increased significantly, four times, in single and grouped
specimens exposed to acoustic stimulus;

. The total serum protein concentration significantly increased ~1.7% after exposure to acoustic
stimulus 1n both single and grouped lobsters.

Not focussed on seismic surveys.

Filiciotto et al.,
2014

Lobster (Janus
edwardsii)

Change in
Catch Effort

Airguns

Various
Arrays

0-150

NS

Assessment of the effects of thirty-three (33) MSS on catch rates of adult rock lobsters in western
Victoria (1978-2004) identified no evidence of a decline in rock lobster catch rates for the period both
on a long-term and short-term basis.

The study found that most rock lobster fishing occurred in water less than 50—-70 m deep, while most
seismic surveys occurred in water deeper than 50 m. The spatial separation of seismic surveys and areas
with high rock lobster fishing effort limited the statistical power of analyses of short-term effects of
seismic surveys in shallow water.

Parry & Gason,
2006

Lobster (Neprops
norvegicus)

Change in
Catch effort

Airguns

210 SPL

1150

<149 SPL

Study was in 70-75 m water depths. No effect on short-term catch success in areas localised to the
seismic operations was observed on the trawl catch success of cephalopods or Norway lobster (Nephrops
norvegicus), or the gill netting success of mantis shrimp (Squilla mantis).

La Bella et al. 1996
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Species/ Organism Effect Source Type Source Distance Received Observed Effect References/Study
Levels (dB from Sound Levels Type
re 1uPa) Source (m) (dB re 1pPa)
CRAB Mortality 40 in® airgun NS 2.10and 15 | 197-237 PK-PK | Field study to establish the acute effects of seismic airgun exposure upon adult snow crabs Chionoecetes Christian et al.,
Snow crab Physical 200in? 4.50.85 & 216 PK (eges & Zp;lhov _(hae;x_olymph, ll;ep:;opfmclre:sj heart, and statocysts) when compared with control crabs and 2003
(Chionoecetes Trauma airguns 170 larvae) chavioural impacts. Results imnclude: Field/Lab Study
opilio) Stress bio- 202 PK (caged e No immediate or delayed crab mortality during study:
mndicators crabs — startle e No evidence of statocyst damage:
test . L. L. .. .
Startle/escape est) e No significant difference in in refractive index, enzyme activity, haemolymph (stress indicators),
response organ or tissue pathology (heart and hepato-pancreatic);
Changie:fin catch e Catch per Unit Effort (CPUE) greater post survey compared with pre-survey:;
effort
. Field animals did not leave the vicinity after exposure to seismic energy. Caged animals did not
Effects on eggs exhibit any startled response at the onset of seismic shooting.
and larvae
. Eggs exposed to seismic showed an increase in egg mortality and delayed development to the big-
eye stage. Tests conducted at distances 2 m from the source. Authors note in normal situations
eggs would never be this close to array.
Snow crab Reproductive 1310 in® NS NS NS DFO (2004) looked at the impacts of seismic energy on the reproductive biology of female snow crabs DFO. 2004
(Chion;ejetes eff?cts_of airgun array expanding on the work of Christian et al. (2003). Results identified the following: Field Study (Caged

opriie, seismuc . Survey did not cause any acute or mid-term mortality to crab nor evidence of changes in feeding; experiment)

. Survival of the embryos carried by female crabs and locomotion of the larvae after they hatch were
unaffected by the survey (findings differed from Christian et al. 2003 study):

. In the short-term antennae. gills and statocysts were soiled in the test group but they were found to
be completely clean when sampled 5 months later;

. Metabolic indices and levels of enzymes in the blood were comparable between groups.

Several significant differences were observed between the test and control group however it was
uncertain whether it was due to environmental differences between the test and control sites
(environmental conditions significantly different). This included:

. The hepatopancreas and ovaries were found to be bruised in the test site (later found to have a high
correlation with length of time in cage for both control and exposed group);

. One test group, embryo hatch was delayed by 5 days on average and larvae were slightly smaller
than control.

Oceanic and habitat condition differences were confirmed in subsequent studies undertaken in New
Foundland (Payne et al, 2008).
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Species/ Organism

Source Type

Levels (dB
re 1uPa)

Distance
from
Source (m)

Received
Sound Levels
(dB re 1uPa)

Observed Effect

References/Study
Type

Snow crab
(Chionoecetes
opilio)

Catch Rate

4880 in®

229 dB re
1uPa’s

Various

Various

A Before-After-Control-Impact study was undertaken over two years to assess the effects of industry
scale seismic exposure on catch rates of snow crab along the continental slope of the Grand Banks of
Newfoundland. Results did not support the contention that seismic activity negatively affects catch rates
1in shorter term (i.e. within days) or longer time frames (weeks). However, significant differences in
catches were observed across study areas and years. While the inherent variability of the CPUE data
limited the statistical power of the study, the results suggest that if seismic effects on snow crab harvests
do exist, they are smaller than changes related to natural spatial and temporal variation.

Morris et al. (2017)
Field Study

Shore crab
(Carcinus maenas)

Foraging

Recorded
Ship noise

N/A

0.1

148-155

Study showed the metabolic rate of shore crabs (Carcinus maenas) were affected by exposure to ship
playback noise with subjects consuming 67% more oxygen in comparison with playback harbour noise
[108-111 SPL]. The study also found that while ship noise did not impair the ability of C. maenas to
find food, those undertaking feeding were more likely to suspend feeding activity following exposure to
ship noise in comparison with ambient noise. Also, while there was no difference in recorded reaction to
predator stimulus, crabs exposed to ship noise took longer time to return to shelter than those
experiencing ambient noise. Not focussed on seismic surveys.

Wale etal., 2013

SHRIMP

Metabolic Rate
(includes food
consumption,

respiration)

Ambient

Unspecified

<1

Unspecified

Higher levels of ambient noise have been found to be associated with increased levels of respiration
among brown shrimp (Crangon crangon). Subjects were found to consume 15% more oxygen when
exposed to elevated levels of ambient noise (versus silent controls) in laboratory trials (Regnault and
Lagardeére, 1983; cited in Edmonds et al. 2016).

Regnault and
Lagardere, 1983

Change 1in catch
or effort

Airgun

196

2-5

Unspecified

Andrigetto-Filho et al. (2005) studied the yields of a non-selective commercial shrimp fishery before
and after (12-36 hrs post survey) the use of a four air-gun array with a peak pressure of 196 dB re 1uPa
(@ 1m) (PK) in north-eastern Brazil. The study found there was no statistically significant deleterious
effect on shrimp fishing yields. The study suggests that the shrimp stocks are resilient to the disturbance
by air-guns under the conditions of the survey.

In companion experiments designed to assess acute effects of exposure to air-guns on shrimp, southern
white shrimp (Litopenaeus schmitti), southern brown shrimp (Farfantepenaeus subtilis), and the
Atlantic seabob (Xyphopenaeus kroyeri) were placed in cages at varying distances from the transect of
the air-guns. No mortality was observed even when air-guns were operating at very close distances from
the caged shrimp. A detailed study of their gonads, branchiae and hepatopancreas showed negligible
histopathological damage attributable to exposure to the pressure wave from air-guns.

Andrigetto-Filho et
al. (2005)

CEPHALOPODS

Mortality

NS

NS

NS

246-260 PK

Preliminary observations indicate short-term tolerance to high rise time shocks of up to 260 dB for the
small Alloteuthis subulata while the larger Loligo vulgaris were fatally injured by peak pressures of 246-
252 dB and died within 3-11 minutes.

Norris & Mohl,
1983
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Species/ Organism

Source Type

Levels (dB
re 1uPa)

Distance
from
Source (m)

Received
Sound Levels
(dB re 1pPa)

Observed Effect

References/Study
Type

CEPHALOPODS

Physical
Trauma

Behavioural

NS

NS

~2

157 SPL
175PK
50-400Hz

Controlled experiments exposing animals to 50-400 Hz sinusoidal wave sweeps with 100% duty cycle
and a 1 second sweep period over 2 hours. revealed lesions in statocysts of four cephalopod species
consistent with trauma. This also included damage to cilia on hair cells and neuron swelling.

Species showed immediately after the start of sound exposure. a light startle response (firing ink sacs on
some occasions) before remaining motionless at the bottom of the tank for the remainder of the
experiment. Immediately after exposure, all remained motionless, breathing regularly in the middle of the
water column or close to the surface showing no activity (no eating, mating or laying eggs).

Lesions on statocysts became more pronounced with increased exposure (12 to 96hrs). The author
identified that there were limitations with this study with respect to seismic activity in that the animals
were caged in a small tank and unable to move away: and the nature of the sound exposure was different
to seismic impulses.

Andre etal_, 2011
Sole etal., 2012
Tank Study

Behavioural

0.33 Bolt
PAR 600B @
1500psi

192 SEL

5-800

120-184 SEL

Squid exhibited alarm responses, changes to swimming patterns and vertical position as a result of
exposure. Squid responses occurred at lower SELs throughout the study indicating the animals became
accustomed to noise at low levels (1.e. habituating).

From the results it would appear that noise levels greater than 147 SEL are required to induce avoidance
behaviour in this species. The results also suggest that a ramped (1.e. gradual increase in signal intensity)
air gun signal and prior exposure to air gun noise decreases the severity of the alarm responses in this
species.

If damage to the statocysts was present in this study. it appears that any alteration in hearing ability
resulting from the noise exposure was not permanent, as the same squid were used in later trials with a
similar number of alarm responses observed in both trials.

Fewtrell and
McCauley. 2012

Field (Cage) Study

Behavioural

Underwater
Speaker

80-1000Hz

110-165
SPL

~1

85-187 SPL

Squid responded to sounds from 80-1000 Hz with response rates diminishing at the higher and lower ends
of the frequency range. Generally, animals were responsive to low frequencies below 1000 Hz, and were
most sensitive to sounds below 300 Hz.

Inking was confined to the lower frequencies/highest sound levels and jetting was more wide-spread
across a range of frequencies and levels although responses were still concentrated at lower frequencies
and higher sound levels. Lowest sound levels which induced inking occurred at 150 Hz. Startle responses
were not observed very often and were concentrated at the lower frequencies. All responses (inking,
jetting, pattern change) are clustered around similar sound levels. At higher frequencies, responses are
more divergent and occur at relatively low sound levels, suggesting sound has a different function at these
frequencies, perhaps orientation, soundscape assessment or other auditory scene analyses.

Squid exhibited relatively few startle responses and were observed to habituate.

Mooney et al., 2016
Tank Study

Catch data
(Gould’s Squid)

Airgun

215 SEL

36-61

146 (M)
170 (E)

Study looking into the effects of seismic on catch rates of commercial species in the Gippsland Basin. No
change 1in catch rate for the squid was observed before and after a seismic survey.

Prezeslawski et al.

2016
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Species/ Organism

Source Type

Levels (dB
re 1uPa)

Received
Sound Levels
(dB re 1uPa)

Observed Effect

References/Study
Type

CEPHALOPODS
(Corn’t)

Startle/Escape

Behavioural

Bolt 600B
Air-gun

174 SPL
156-161 SPL

Study assessed the effects of air gun noise on caged squid (Sepioteuthis australis). No sub-lethal injury
or mortality as a result of exposures in this study was observed. In the first trial, several squid showed
alarm responses to the start-up of an air-gun by firing their ink sacs and/or jetting away from the source
(at received level 174 SPL or 163 SEL) but this was not observed for similar or greater levels if the
signal was ramped up. It 1s noted that general habituation was observed with a decrease in alarm
responses with subsequent exposures.

During this trial the squid showed avoidance to the air-gun by keeping close to the water surface at the
end of the cage furthest from the airgun (within the sound shadow). During trials there was a noticeable
increase in alarm responses once the gun level exceeded 156-161 dB re 1uPa (SPL) (or 145 — 150 dB re
1puPa’s (SEL)). There was no consistent avoidance behaviour observed but there was a trend for the
squid to increase their swimming speed on air-gun approach and then to slow at the closest approach at
air gun signals and remain close to the water surface during the operation. McCauley suggests a
threshold of 166 SPL would give an indication of the extent of disruption of a survey by significant
alteration in swimming patterns.

McCauley et al,
2000

Field (cage) Study

Change in
Catch effort

Airgun array
(total volume
25001n3)

210 SPL

1150

<149 SPL

La Bella et al. (1996) identified there was no change in the short-finned squid catch (Zllex coindetti) in
an area exposed to received SPLs greater than 149dB re 1puPa. Airgun operated for 10-12 hours at 25 s
intervals in 70-75m of water.

La Bella et al. 1996
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Extent/duration of exposure and identified potential impacts:

Habitats: There are no BIAs or critical habitats present in the Dorrigo MSS area for crustaceans.
The Dorrigo MSS area spatially overlaps State fishing areas where there is active fishing for giant
crab and SRL. Acoustic modelling predicts, based upon the conservative threshold of 202 dB re
luPa (PK-PK), the area where physiological impacts to crustaceans may occur, is within a
horizontal distance of 505 m*! at Site 2 (105 m water depth) from the operating acoustic array
(Warner et al, 2018). Spatially, including all the Dorrigo MSS full-fold acquisition area, associated
run-in/run-out lines and an additional buffer of 505 m around this area; this equates to a total area
of 2203 km? (1277 km? in Victorian waters and 926 km? in Tasmanian waters). The Victorian
western zone SRL/giant crab fishery covers an area of approximately 39,050 km? and the Tasmanian
SRL/giant crab fishery (Zone 5) covers an area of approximately 74,300 km?.

The areas and proportion of overlap for both the Southern Rock Lobster (SRL) and Giant Crab (GC)
fisheries have been calculated by using the conservative threshold of 202 dB SPL which is predicted
to extend 505m horizontally from the survey area. As previously outlined, this threshold is
conservative for SRL because the research shows SRL exposed to 209 dB SPL elicited a behavioural
response and damage to statocysts, but did not influence survivorship, fecundity, or larval quality
(Day 2016). Therefore, it is possible that exposure to 202 dB SPL of seismic noise may not cause
this level of effect. While GC exposed to 202 dB SPL of seismic noise did not exhibit a behavioural
response, statocyst damage, stress response or mortality.

Southern Rock Lobster (SRL) Fishery Impact Assessment

Site specific data on the areas fished for SRL are not accessible as they are confidential. However,
SETFIA/Fishwell 2018 (Appendix 4) report that SRL are caught in waters of depths up to 200m.
This depth has therefore been used as a proxy to estimate SRL habitat with the area of seabed
shallower than 200m within the fishery considered available SRL habitat. The data in Figure 7-7A
and Table 7-10A show that an extremely small proportion of the management zones of the
Tasmanian and Victorian fisheries are intersected by acoustic noise that may elicit an effect on SRL.
For both the Victorian and Tasmanian SRL fisheries the impacts are likely to be negligible due to
the impacts not being lethal to individuals and not impacting reproduction or larval development
(Day et al, 2016; Payne et al, 2007) in combination with the extremely small area of overlap with
both fisheries.

Table 7-10A Details the area and the proportion of overlap of the seismic activity with the
available habitat within management areas of both the Victorian and Tasmanian SRL fisheries.

SRL fishery Total area Proportion of Proportion of Proportion of
(km?) habitat in mgt  habitat in habitat in
area 5 (%) Apollo Bay (%) Western Zone
(“e)
TAS 628 1.15 - -
VIC 614 - 8.38 3.41

41 This is the maximum horizontal distance at any depth across the modelled survey areas.
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Figure 7-7A Depicts the overlap of the seismic survey with available habitat within both the
Victorian and Tasmanian SRL fisheries.

LEGEND

[ T49/P boundary
[] Full Fold Acquisition Area with 505m buffer

™
i

1 Commonweal h Marine Reserves
200m water depth

Victoria Lobster Fishing Zones

V C Fishery <200m water depth

Apollo Bay Zone <200m water depth

Western Zone <200m water depth

Tasmania Lobster Fishing Zones

TAS Fishery <200m water depth

TAS Zone 5 <200m water depth

Ol |

0|

Giant Crab (GC) Fishery Impact Assessment

Similarly, for Giant Crab, site specific data on the areas fished for GC are not accessible as they are
confidential. However, SETFIA/Fishwell 2018 (Appendix 4) report that GC are predominantly
caught in waters depths between 150 and 300m. Consultation with Tasmanian GC fishers confirmed
these water depths (Appendix 8, pp 868). Therefore, this depth range has been used as a proxy for
available GC habitat within the Victorian and Tasmanian fishery. The data in Figure 7-7B and
Table 7-10B show that an extremely small proportion of the GC fishery in Tasmania overlaps the
survey area, while in the Victorian fishery the survey does not overlap any preferred habitat of the
GC. The discrepancy between the no overlap with habitat presented here and the data on stock and
catch affected in Victoria in Table 7-11, can be explained by the data presented in Table 7-11
incorporating the catch from all of the Victorian Western Zone and the amount and proportional
impact assuming a even distribution of GC stock across the entire Western Zone. This highlights
the benefit of using more specific data on the areas fished to produce a more accurate estimate of
potential impacts. Comparing the seismic survey area with the preferred habitat of GC shows the
impact to the Victorian fishery to be smaller than originally predicted and still extremely small in
the Tasmanian fishery. These data when combined with the conservative threshold used suggests
the impact to the GC fishery will be extremely small.
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Table 7-10B Details the area and the proportion of overlap of the seismic activity with the
available habitat within management areas of both the Victorian and Tasmanian GC fisheries

Giant crab Total area (km?) Proportion of habitat  Proportion of habitat
fishery in TAS fishery (%) in VIC fishery (%)
TAS 54 0.75 -

VIC 0 - 0

Figure 7-7B Depicts the overlap of the seismic survey with available habitat within both the
Victorian and Tasmanian GC fisheries
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Impacts to Biomass: Commercial fishery managers set TACCs over fishery stock to ensure the
sustainable management of fishing ‘catch’ on a long-term basis. Table 7-11 provides details of SRL
and giant crab 2016-17 TACCs, 2016-17 catch data, SRL and giant crab stock levels which may be
affected by the Dorrigo MSS and the consolidated ‘catch’ plus affected stock figures. This
information has been provided in Section 5.7.5 based upon a fishing survey undertaken for the
region (SETFIA/Fishwell Consulting, 2018). As the SRL and giant crab stock is continuous across
the Dorrigo MSS area, Victorian and Tasmanian TACCs and catch have been combined to allow

for biomass assessment across the survey area.
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Table 7-11: Crustacean species TACs and catch data within the Dorrigo MSS area (sound
levels > 202 dB re 1pPa (PK-PK)) 42

Tt o e e Annual Catch - Stock Levels Total (Stock affected 9% Exceedance of
it Latest Fishing Year affected by + Total Catch)
g TACC (tonnes) Seismi TACC
Stock (tonnes) eismic (tonnes) (tonnes)
State | Combined State Combined | State | Combined State Combined State Combined

SRL o 0.7%
(Vic) . [] — 17 [ ] — (1.79)

1280.7 94 NA
SRL 1050.7 e 7.7 [ ] NA
(Tas)
GC 10.5 [ ] 0.08 [ ] NA
(Vic)

31.2 1.98 NA

GC 20.7 [ ] ] 1.9 [ ] ] NA
(Tas)

As seen in Table 7-11, based on the combined state TACCs, SRL/giant crab stock affected by
seismic operations within the Dorrigo MSS when added to actual annual catch figures is not
expected to fall above TACC levels and be detrimental to the long-term sustainability of crustacean
biomass within the fisheries.

Based upon the available studies, the following broad conclusions can be drawn about exposure
from acoustic sources on SRL/giant crab stock within the Dorrigo MSS area:

Exposure is not expected to result in mass mortalities to adult SRL (Day et al, 2016; Payne
et al, 2007);

Exposure 1s not expected to result in mortality (acute or chronic) to crabs (Christian et al,
2003; DFO, 2004; Payne et al; 2008) or expected to cause physiological or stress-related
changes in crab species (Christian et al, 2003; 2004);

Sound exposure in SRL might lead to increased stress and neurological impairment with a
higher risk of shorter-term predation or long-term mortality. Day et al (2016) observed no
effect from seismic exposure on SRL survival and only one study from four identified a
reduced refractive index indicating the potential for reduced nutritional status to 120-345
days post exposure. No other condition indices suggested that exposed lobsters were
negatively affected. The authors concluded that impacts to statocyst morphology,
behavioural reflexes and immune response functions in adult lobsters with seismic exposure
was relatively minor, but this depended upon the fitness of the exposed animal. Day et al
(2016) did not explore impacts associated with reduced mobility and immunity with respect
to the survival of affected lobsters in the wild or whether these sub-lethal effects could
reduce a lobster’s ability to compete for food or avoid predation. However, studies into
lobster populations where statocyst damage is known to exist, has identified very high
survival rates and are at near carrying capacity (Kordjazi et al, 2015);

It 1s noted that the Day et al (2016) assessment is considered conservative given the water
depths in the Dorrigo MSS area (100m+). Scientific studies have detected impacts in
shallower water depths (~5-10 m), and as scientific literature identifies, behavioural and

42 Calculations of affected stock are provided in Section 5.7.5.3 (Victorian SRL), Section 5.7.5.4 (Victorian giant crab), Section
5.7.5.5 (Tasmanian SRL) and Section 5.7.5.6 (Tasmanian giant crab).

B A portion of this quota was retired due to purchase from Origin. Actual catch was 209 tonnes (SETFIA, 2018).
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physiological responses in crustaceans are likely to be related to particle motion effects,
located close to the operating array, rather than pressure effects (Carroll et al, 2017);

e SRL and crab stock affected across the Dorrigo MSS area is small (0.73% SRL TACC and
6.4% giant crab TACC). Sustainability of stock will not be affected by the small proportion
of the stock affected;

e SRLs are fished primarily from coastal reefs with most of the catch coming from inshore
waters less than 100 m deep (VFA, 2018). Note that the minimum depth within the Dorrigo
MSS is 100 m;

e Survey activities do not physically damage the seabed which might in turn affect SRL/crab
habitat/stock.

Within the context of the Dorrigo MSS seabed habitat, impacts to SRL/giant crab44 are expected to
sub-lethal with evidence of adaption/survival with these sub-lethal impacts, localised to a small
proportion of the fishery; integrity of the seabed ecology preserved and not affecting the stock
sustainability which is fully recoverable.

Impacts to Moulting SRL: The available research on temporal moulting patters in adult SRL in
Tasmanian waters including King Island, which tracked over 4000 tagged individuals, shows that
female SRL mainly moult between February and May while male SRL moult mainly in August
and September with the greater majority of males moulting in August (Gardiner and Mills 2013).
As such, it is expected that the majority of the SRL breeding population will have moulted by the
commencement of the seismic survey. The exact effects of seismic exposure on soft shelled SRL
after moulting is not well understood. However, Gardiner and Musgrove (2004) present data that
shows the shell only remains soft for approximately 20 days. Therefore, it is anticipated that the
majority of the SRL population will not have soft shells during the period of the seismic survey.

Commercial Crustacean Fishery Catchability/Abundance Impacts: Based upon the available
studies, the following broad conclusions can be drawn about commercial catch/catchability of
SRL/giant crab stock within the Dorrigo MSS area:

e Research undertaken to date has not identified any change to invertebrate catch rates from
seismic surveys (Carroll et al, 2017; Morris et al, 2017; Parry & Gason, 2006; Christian et
al, 2003; La Bella et al, 1996);

e The proportion (spatially) of the fishing area within the SRL/giant crab fishery affected by
the Dorrigo MSS area is 3.3% Victoria (Western Zone) and 1.3% Tasmania (Zone 5). Based
upon fishing data obtained from VFA and IMAS, the total estimated stock affected by the
Dorrigo MSS is 0.7% (SRL) and 6.4% (giant crab) based upon combined TACCs;

e Most SRL catch is taken from waters less than 100 m deep (VFA, 2018).

Given these factors, any impacts to SRL or giant crab are expected to affect only a small proportion
of the TACC within the fisheries and a small area of the fisheries. From available literature any
catchability/abundance impacts within the Dorrigo MSS area are expected to be incidental, localised
and recoverable within the fishery.

44 Impacts to early life stages of the SRL and giant crab are assessed under plankton.
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Temporal Impacts to SRL and GC Fishing Activities

The data and reasoning presented above shows the impacts to individuals and the stock in the fishery
are likely to be very small due to limited effects of the sound exposure and the very small spatial
overlap. This very small effect should also be considered with the small temporal overlap with
fishing activities by scheduling the seismic survey to occur in September and October. The fishery
regulations state that the Victorian SRL and GC fisheries are closed between 15% September and
15" November. Similarly, in the Tasmanian SRL fishery closures prevented the take of females
between 1% May to mid-November and closure to take of males usually occurs between mid-
September to mid-November. These closures also align with the lowest take of SRL for both
fisheries (Section 5.7.5 of EP). Therefore, the proposed timing of the seismic survey will have the
least amount of disruption to fishing activities of both SRL fisheries.

The survey does not overlap with GC habitat in the Victorian fishery, so interruptions to this fishery
are not expected. In Tasmania, fishing for male GC occurs year-round with the take of females
closed 1% June to 14 November. However, historically the lowest level of fishing effort for GC on
the west coast of Tasmania is in September and October (Section 5.7.5). Therefore, the disruption
to the fishery is expected to be very low.

Summary:
Consequence (Impacts to crustacean biomass): If the Dorrigo MSS activity results in impacts to
crustaceans, these effects are sub-lethal. Localised, short-term effects to species present in the

survey area is possible (minor consequence).

Consequence (Impacts to commercial crustacean catchability/abundance): The Dorrigo MSS
activity is not expected to impact on crustacean catch rates (negligible consequence).

Controls assessment to limit impacts to decapod abundance and commercial catch:

An assessment of controls to limit impacts to decapods (& associated fishing impacts) from seismic
activities 1s provided in Table 7-12.

Table 7-12: Assessment of potential control measures to reduce impacts to decapods

Control Measure Practicable Will it be Justification

Implemented?
Temporal Exclusion: NO NO Vlcton.an Fishery
Avoid undertaking surveys Exclusions recommended by the VFA cover most of the year.
in peak recreational and The remaining months of the year (i.e. April, May) lie within
commercial seasons biologically important areas for pygmy blue whale for

foraging. In accordance with EPBC Policy Statement 2.1
(Interaction between offshore seismic exploration and whales:
industry guidelines), seismic survey periods should avoid
BIAs at biologically important times. Adherence to this policy
requires data acquisition to occur outside the foraging period
(nominally November to April/May). 3D Oil cannot
accommodate this mitigation strategy.

Tasmanian Fishery
The proposed schedule of the seismic survey between 1%
September to 30% October 2019 aligns with the periods of
lowest catch rates or fishery closure for both SRL and GC in
Tasmanian waters.
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Practicable | Will it be

Implemented?

Control Measure

Justification

Spatial Exclusion: Avoid YES YES
Key Fishing Grounds

Victorian Fishery

3D Oil understands that the Dorrigo MSS does not overlap key
Victorian fishing grounds for either the SRL or giant crab
based upon fishing data obtained by the VFA and feedback
from Victorian giant crab and lobster fishermen.

Tasmanian Fishery

The survey only overlaps with 1.15% of the available SRL
habitat in Management Area 5 and 0.75% of the GC habitat
available in the Tasmanian fishery. With the spatial overlap
being so small, further reducing this would be of little
additional benefit to the fishery as a whole, but would come at
a grossly disproportionate cost to 3D Oil because it would
compromise the commercial viability of the survey.

Temporal Exclusion: No No
Avoid spawning period

Victorian and Tasmanian Fisheries

SRL eggs hatch into larvae between September and November
which overlaps the timeframe of the Dorrigo MSS. Larvae
(phyllosoma) remain in the pelagic environment for 12-18
months and is widespread over continental shelf waters.
Giant crab carry eggs for approximately 4 months and eggs
hatch in the October/November timeframe dispersed over
large spatial scales for approximately 50 days before settling.
Pearson et al (1994) observed no difference in larval mortality
or abundance for crabs from seismic exposure and similarly
Day et al (2016) observed no effects on the mortality,
abnormality, competency, or energy content of lobster larvae
(J. edwardsii) after exposure of early embryonic stages to
airgun shots with sound levels > 185 dB re 1uPa’.s.

Given the widespread dispersal of larvae and the small
footprint of the Dorrigo MSS area relative to that dispersal
area, crustacean population exposure is not expected to be
significant.

Acquisition within the September/October timeframe prevents
spatial overlap with fishermen.

Source Reduction: YES YES
Minimise the sound
intensity and exposure time
of surveys

Victorian and Tasmanian Fisheries

3D Oil has assessed the minimum size source required to
fulfil survey data objectives. The maximum size array 3D Oil
will utilise is 3260 in’. The Dorrigo survey design (north-
south) has also considered the timeframe to acquire seismic
data minimising the acquisition time (& exposures) in the
field.

Spatial Conflict: Minimise | YES YES
exclusion period of fishers
from fishing grounds and
transit routes.

Victorian and Tasmanian Fisheries

3D Oil has selected a period (September-October) whereby,
due to fishery closures, spatial conflicts with Victorian and
Tasmanian fishermen will be predominantly eliminated.

Targeted Research: NO NO
Investigate undertaking
targeted research during
operations to better
understand impacts.

A substantial number of studies have been undertaken to
assess the impacts of acoustic noise on the SRL/crab species.
3D Oil does not consider studies to replicate existing
knowledge on crustaceans, particularly given the low-level
presence of species in the Dorrigo MSS area is warranted.

Consultation Advice: Yes Yes
Consult with fisheries to
provide awareness of
activity and commencement

and prevent spatial
conflicts.

3D Oil has been undertaking consultation with fisheries since
March 2018 to understand potential fishermen affected and
spatial conflicts.

As the Dorrigo MSS timeframe is primarily within seasonal
closure periods for Victoria, spatial conflicts are expected to
be low, however spatial management arrangements will be
agreed with fishing representatives as part of stakeholder
consultation.
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Control Measure

Practicable

Will it be
Implemented?

Justification

Loss of Catch
Compensation: Prepare
Compensation
Arrangements for stock
damage associated with
sesimic survey activities.

NO

NO

Scientific literature identifies that mortality or catch related
impacts have not been experienced by decopods even in very
close proximity to an operating array. Sub-lethal impacts are
possible, however given the proportion of the fishery which
may be affected, the TACC and sustainability of the fisheries
is not threatened.

There is also very little spatial overlap of the Dorrigo MSS
with Victorian and Tasmanian fisheries based upon the
evidence presented in Figures 7-7A and 7-7B and Tables 7-
10A and 7-10B and the schedule of the survey optimises the
temporal overlap to the least impact possible to fishing
activity.

Fish catch studies for both lobster and crab identify there is
no significant channge in catch attributable to seismic survey
activities. Catchability impacts to active fishing grounds are
not expected to arise based upon this literature.

Notification to Fishers of
Commencement of Survey
and Ongoing Updates on
Survey Duration and
Completion

Yes

Yes

Commercial fishers actively operating in the survey area and
will be issued a 7 to 10 day forecast prior to activities
commencing in the survey area and will be issued weekly
updates on progress until completion of the survey.

Consultation
Advice/Feedback:

Victorian Fishery

Most Victorian fishermen identified they do not fish as far
south as the Dorrigo MSS or transit only through the area.
Victorian fishermen have identified that they are concerned
about the affect that seismic will have on fishing stock. One
fisherman [Stakeholder #38] identifies that almost 100% of
his yearly effort is within the Dorrigo MSS area and that
survey operations should not be conducted during the
spwaning period (June to December). Stock impacts will
exacerbate reduced stock levels from over-fishing. There is
no good timeframe and the activity should be cancelled. 3D
Oil is obliged to undertake survey activities and cannot
cancel activity.

3D oil cannot also modify timeframe outside of spawning
period as this then encroaches into threatened species
presence in the Otway area.

No other mitigation suggestions provided.

Tasmanian Fishery

TSIC expressed concerns relating to the timing of the survey
would compromise fishing activities. However, it is noted the
survey overlaps the period during which fishing for SRL is
closed or during periods of lowest catch. Also, the period
chosen for the activity timeframe will avoid upwelling events
and associated foraging by marine fauna including the
endangered Blue Whales (Protected under Commonwealth
legislation).

Spatial Buffers: Adopt
spatial buffer around shelf
break area where giant crab
fishermen obtain catch.

NO

NO

The survey already completely avoids overlap with the
preferred habitat for GC in the Victorian fishery. In the
Tasmanian fishery the overlap is only 0.75% overlap of the
available habitat within the fishery. Therefore. further
reduction of the survey area would yield little benefit to the
Tasmanian GC fishery, but would come at a grossly
disproportionate cost to 3D Oil because it would compromise
the commercial viability of the survey.

Page | 251




Dorrigo 3D Marine Seismic Survey (T/49P) @

Abalone

Species Sensitivity:

Many molluscs, including gastropods and bivalves, possess statocysts which assist the animal in
maintaining balance and orientation in its immediate environment (Carroll et al, 2017).

Statocysts are fluid-filled, capsule-like sensory organs, usually including ciliated hair cells and
containing a single dense body (statolith) or multiple smaller ones (statoconia). The statocyst and/or
statoconia interact with the cilia lining in the capsule, probably (as has been shown in gastropods
and cephalopods) conveying information about orientation to the organism. This may also enable
the animal to detect low-frequency pressure waves in sediment — either in porewater or as vibrational
signals associated with the movement of sediment particles (Wethey and Woodin, 2005). It has
been postulated that the statocyst organs may be receptive to the particle acceleration component of
a sound wave, possibly in the far-field (Hawkins and Myrberg; cited in McCauley, 1994). Franzen
showed that tellinid bivalves (malcoma balthica) are sensitive to frequencies in the range 50-200
Hz, which corresponds to shear-wave vibration that propagates along the sediment surface. A study
on the ox-heart clam (Glossus humanus) has demonstrated sensitivity to vibrations and hypothesised
that the sensitivity was related to sensing breaking waves on the incoming tide (Frings, 1964; cited
in McCauley and Kent, 2008). Donax variabilis, a coquina clam, responded to pressure signals in
the range 20 Pa, or a sound pressure of 140 dB re 1uPa (SPL) (Ellers, 1995).

In another bivalve mollusc, response to sound has been evident by changes in aggregations. Low
frequency sound (30 to 130 Hz) has been demonstrated as an effective control measure for zebra
mussel fouling (Donskoy and Ludyanskiy, 1996).

Beyond the distances of impact outlined in McCauley (1994), no information is available concerning
the distances over which bivalve molluscs may be able to detect either the pressure or particle
motion components of a sound wave. Wethey and Woodin (2005) concluded that a conquina clam
could probably detect defecation signals generated by a polychaete worm at 60 cm in sediment.

Mortality/Potential mortal injury and impairment: The most recent critical review of potential
marine seismic surveys on fish and invertebrates (Carroll et al, 2017) identified only one study
where a mortality response in bivalve molluscs was recorded at realistic exposure levels (Day et al,
2016b). This study in Bass Strait found that exposure to a seismic source (single airgun of either
45in® or 150 in® and maximum exposure levels of 191-213 dB re 1pPa PK-PK) did not cause any
incidence of immediate mass mortality, however repeated exposure increased mortality and
mortality risk with time as the majority of mortalities were recorded at the 120-day sample point
(Day et al, 2016b). This dose-dependent increase in mortality translates into an annual increase in
mortality of between 9.4% and 20%. This falls towards the low end of what might be expected when
compared with natural mortality rates in wild scallop populations, which range from 11-51% with
a six-year mean of 38% (Day et al, 2016b).

It is noted that limitations exist within the Day et al (2016b) study which means the finding of

increased mortality must be treated with caution. As detailed in Przeslawski et al (2016a), the Day

et al (2016b) study:

e Used a manipulative approach in which scallops were transplanted to the study area, exposed to
an operating airgun and then held captive during subsequent monitoring;

e The scallop populations were obtained from commercial sources or transplanted from other
regions to coastal waters, rather than using in-situ populations in Bass Strait. Stress associated
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with handling during translocation may have contributed to impacts. Transplanted populations
had increased mortality, inability to maintain homeostasis, reflex changes, depressed immune
response after they had been exposed to an air-gun in shallow water;

e A single airgun was used in water depths of 10-12 m (i.e. very close-range impact) rather than
a commercial airgun array in deeper waters;

e Identified long-term impacts after rearing scallops in suspended lantern nets such that the
scallops were not in their natural environment (i.e. buried beneath sediment), thereby adding
potential, though undetected stress.

Therefore, it seems likely that the observation of increased mortality, albeit minimal when compared
to natural mortality rates, is probably related to other factors such as stress caused by transportation
and the rearing of animals in the water column rather than in seabed sediments.
Przeslawski et al (2016a; 2016b) studied the effect of a 2530in® commercial airgun array at water
depths between 36-61 m to an in-situ scallop population in seabed sediments. The study recorded
no impact of seismic exposure on adult scallop mortality rates or a range of physical attributes two
months after exposure although this study had several issues with the presented acoustic sound
levels, both measured and modelled. While this study should not be used to interpret the effects of
sound on in-situ scallops in seabed sediments, the results of this study, identified no mass mortality
of molluscs correlating with the results of Day et al (2016b).

All other studies reviewed by Carroll et al (2017) found no response with respect to mortality effects
in bivalve molluscs including two studies using the scallop Pectin fumatus (Parry et al, 2002;
Harrington et al, 2010). Parry et al (2002) found that mortality rate and adductor muscle strength of
scallops suspended in the water column and exposed to the operating airgun array (at a minimum
distance of 11.7 m) was not significantly different from controls. However, it should be noted that
the scallops were suspended in nets during exposure, and as such, were not subject to the relevant
ground borne vibrations. Harrington et al (2010) conducted a scallop (Pectin fumatus) dredge before
and two months after exposure to a 2000 psi airgun array. No evidence of short-term or long-term
impacts on the survival or health of adult specimens was detected.

Studies have also looked at two oyster species and the effect of detonation of high explosives
underwater and found the species to be resilient to the shock-waves created by underwater
detonation. LeProvost et al (1986) studied the effects of underwater explosions on the pearl oyster
and found no mortality occurred in the exposed animals over a 13-week period and at a minimum
range of 1 m from the blast centre. Seismic sources cause less impact to invertebrates than
explosives, therefore it is likely that molluscs would need to be within a very close range of a seismic
source to receive sound levels associated with immediate mortality — with available evidence
suggesting 1-2 m. It is more difficult to determine the distances at which sub-lethal impacts
(morphological, biochemical and physiological changes as stress indicators) could occur. Note there
are limited studies done specifically on gastropods and so conclusions must be drawn from studies
done on similar species.

Behavioural responses: Most studies undertaken on behavioural impacts from seismic to molluscs
have utilised commercial scallop species. As for other invertebrate studies results are mixed between
impacts and no impacts (Carroll et al, 2017). Typically impacts are seen in laboratory studies or in
field studies where there have been repeated exposures.

La Bella et al (1996) examined biochemical indicators of stress in bivalves exposed to seismic noise
and found that hydrocortisone, glucose and lactate levels between test and control animals were
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significantly different (P>0.05) in the venerid clam Paphia aurea showing evidence of stress caused
by acoustic noise. This was at a minimum exposure range of 7.5 m. La Bella et al (1996) also
reported catch rates of gastropods via gillnet methods were significantly reduced the day after the
seismic survey ceased and concluded the motility of the species was affected. No differences were
observed in gastropod catch rates via hydraulic dredge methodology. These observations were
associated with an operational array emitting a source level of 210 dB re 1pPa in water depths of
15m. Received sound levels are not stated (Moriyasu et al, 2004).

Extent/duration of exposure and identified potential impact:

Habitats Present: The closest abalone area to the Dorrigo MSS area 1s Waterwitch Reef located 26
km from the nearest Dorrigo MSS acquisition line. Other abalone fishery areas are in coastal waters
around King Island which also measure ~26 km from the nearest MSS survey line.

Based upon the available studies, the following broad conclusions can be drawn about noise
exposure from the Dorrigo MSS acoustic source on gastropods which lie in coastal areas adjacent
to the Dorrigo MSS area:

e Abalone are present in water depths of ~40 m and there is no direct spatial overlap with these
reef areas. Based upon research to date, mortality and injury impacts to molluscs have been
reported in studies where MSS is at close range to the target species with particle motion,
rather than sound pressure a more important factor for molluscs (Ellers, 1995; Frings 1964;
cited in McCauley and Kent, 2008; Whethey and Woodin, 2005);

e Most studies found no response with respect to mortality effects in bivalve molluscs (Carroll
et al, 2017; Parry et al, 2002; Harrington et al, 2010). Mortality impacts which have been
observed for bivalves directly exposed to MSS noise lie within natural mortality rates (Day
et al, 2016b); and are unlikely to have long-term or population impacts;

e Physiological impacts identified in molluscs (La Bella et al, 1996) are also unlikely given

the distance to commercial abalone harvesting areas from Dorrigo acquisition activities (>
25 km).

Summary: As the Dorrigo MSS is spatially separated from abalone reef areas, mortality or
physiological impacts to abalone is not predicted. Any impacts would be incidental in the
environmental setting, localised and recoverable (negligible consequence).

Controls assessment to limit impacts to abalone abundance:
An assessment of controls to protect abalone from seismic sound activities is provided in Table 7-

13.
Table 7-13: Assessment of potential control measures to reduce impacts to abalone

Control Measure Practicable? Will it be | Justification
Implemented?
Source Reduction: Minimise the YES YES 3D Oil has assessed the minimum size source
sound intensity and exposure time required to fulfil survey data objectives. The
of surveys maximum size array 3D Oil will utilise is 3260 ind.

The Dorrigo survey design (north-south) has also
considered the timeframe to acquire seismic data

minimising the acquisition time (& exposures) in
the field. Control adopted.

Cephalopods
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Species sensitivity:
Other invertebrate species that may occur in the area are cephalopods, a pelagic species, which have
a very broad distribution throughout southern Australian waters.

Cephalopods respond to sound in the frequency band 80-1000 Hz with more sensitivity to sounds
below 300 Hz. Differing behavioural responses have been observed at differing frequencies and
intensities of sound (Mooney et al., 2016). Cephalopods have statocysts (as per crustaceans), and
epidermal hair cells which help them to detect particle motion in their immediate vicinity (Kaifu et
al., 2008) and are comparable to lateral lines in fish. Accordingly, the component of the sound field
likely perceived by cephalopods is particle acceleration and not sound pressure (Mooney et al.,
2016).

Cephalopods have also exhibited the potential for habituation to sound in scientific studies however
this has not been studied in detail. Samson et al. (2014) exposed S. officinalis (European cuttlefish)
to repeated exposures at 200 Hz at differing sound levels. Habituation was observed as response
intensity decreased but response elimination was not achieved.

Mortality Response: Norris and Mohl (1983) in laboratory conditions, observed that the European
squid (Alloteuthis subulata) showed short-term tolerance to sound levels of 260 dB re 1puPa (PK),
however the larger Loligo vulgaris was fatally injured by sound levels of 246-252 dB re 1pPa (PK)
within 3-11 minutes of exposure. The lowest impact sound pressure for the larger squid was not
determined.

Guerra et al. (2004) observed pronounced statocyst and organ damage in seven stranded giant squid
(Architeuthidae spp.) after nearby seismic surveys (Guerra et al., 2004) however there was no direct
evidence to link the suggested cause and effect (Salgado-Kent et al, 2016; cited in Santos, 2018).

Andre et al., (2011), demonstrated in controlled experiments exposing four cephalopod species to a
50-400 Hz sinusoidal wave sweep with a period of 1 second over a period of 2 hours, lesions in
statocysts consistent with trauma at received sound levels of 175dB dB re 1pPa (PK). Lesions
became more pronounced with increased exposure (12 to 96 hrs) and alteration of the haemolymph
was observed. This study design and the sound exposure to test specimens is not representative of
seismic surveys.

Behavioural Response: Studies have shown that acoustic sound can elicit a behavioural response in
cephalopods. McCauley et al. (2000a, 2000b) in an experiment on caged squid (Sepioteuthis
australis) did not observe injury or mortality, however observed squid alarm (inking, jetting)
responses to airgun start-up at a received level 174 dB re 1uPa (SPL) or 163 dB re 1pPa’.s (SEL).
Fewer alarm responses were observed with subsequent exposures. Squid also showed avoidance
behaviours by keeping close to the water surface (within the sound shadow) during exposures. For
trials using ramped start-up (rather than near-by sudden start-up), the strong startle response was
not observed but a noticeable increase in alarm responses occurred at received levels exceeding 156-
161 dB re 1pPa (SPL). No consistent avoidance responses were seen in the trials but there was a
general trend for the squid to increase their swimming speed on the approach of the air-gun and then
slow at the closest approach and to remain close to the water surface during the airgun operations.
Fewtrell and McCauley (2012) noted that exposure modelling using thresholds of 161-166 dB re
1uPa (SPL) would give an indication of the extent of disruption for specific seismic surveys. This
threshold is adopted to assess species displacement effects for the Dorrigo MSS area.
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The potential effects on catch rates/abundances have been tested on cephalopods and no significant
differences have been detected between sites exposed to seismic operations and those not exposed
(Carroll et al, 2017). It is likely that cephalopods in the survey area may show a behavioural response
to the seismic noise and move away from the source. There is insufficient information to gauge the
scale of this movement, and the displacement distance, however it is likely they will move back to
the area once the seismic has passed.

La Bella et al. (1996) assessed changes to catch rates for the squid species, Illex coindetti; bivalve
species Paphia aura (clam), Anadara inaeqivalvis; and gastropod Bolinus bandaris pre and post
seismic survey. Results indicated no significant reduction in any catch rate except for Bolinus
bandaris caught by the gillnet method, as opposed to the dredge methods which remained
unchanged. La Bella et al. (1996) identified the received levels of test species during this study were
<147 dB re 1pPa (SPL).
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Extent and Duration of Exposure and Identified Impact:

Habitats:
There are no BIAs or critical habitats present in the Dorrigo MSS area for cephalopods. No foraging
BIAs are present in the Dorrigo MSS area for other marine species which forage on cephalopods.

The Dorrigo MSS area does spatially overlap fishing areas used for squid jig fishing during 2017
(confidential levels of fishing only) (refer Section 5.7.5.3). This fishery is active during the period
January to June each year.

Potential Impacts:

Cephalopods, a pelagic and highly mobile species, can inhabit deep waters off the continental shelf
(500-1000 m deep) preying on fish and other molluscs, and are known to inhabit the canyon systems
on the continental slope. Acoustic modelling predicts, based upon the 160 dB re 1uPa (SPL)
behavioural isopleth, avoidance might be observed to a maximum of 9.64 km horizontal distance
from the operating array (Warner et al, 2018). At any one time the ensonified area based upon this
horizontal distance is 265.8 km?.

Based upon the available studies, the area of impact should be viewed in the following context:

e Cephalopods are sound sensitive and will displace from areas of high sound intensity (Fewtrell
& McCauley 2012; McCauley et al, 2000). Immediate mass mortalities of cephalopod species
exposed to operational seismic arrays have not been observed (refer references in Table 7-10);

e Damage to cephalopods might occur if an acoustic array started at full power adjacent to the
animal. In reality, with EPBC Policy Statement 2.1 soft-start procedures implemented, mortality
to cephalopod species is not expected, however avoidance behaviour is possible;

e On a per-shot basis at any one time, the behavioural isopleth of 160 dB re 1uPa (SPL) at any
one time represents a spatial overlap of 0.7% of the Otway bioregion. This bioregion is
representative of the broader area where the MSS is located;

e Based upon the observed catch data for cephalopods pre and post MSS activities, it is likely the
species will move back into the area once the acoustic array has passed (La Bella et al, 1996;
Przeslawski et al, 2016);

e Cephalopods are known to inhabit canyon systems. The Dorrigo MSS area spatially overlaps
0.3% of the West Tasmanian canyon system,;

e The survey vessel is constantly moving noise impacts in specific locations will be temporary
and recoverable;

e The Dorrigo MSS area overlaps seabird foraging BIAs for albatross (wandering, antipodean,
Tasmanian shy, Buller’s, Campbell, black-browed and Indian yellow-nose); petrels (common
diving, white-faced storm petrel); and short-tailed shearwater. Bird species feed on multiple prey
species and have widespread foraging areas. While cephalopod displacement may result in the
displacement of these birds, this impact is localised, temporary and recoverable in any one
location. Given their widespread foraging areas (ACAP, 2018) and the small area possibly
affected by prey displacement, seabirds are not expected to be impacted by reduced net foraging
opportunities by celphalopod displacement;

e Other fish species such as southern bluefin tuna also consume cephalopods as a prey species.
As above, any displacement of cephalopods would be expected to also displace wide-ranging
SBT species, however net foraging opportunity loss is not expected. Given the constant
movement of the vessel, any impact would be localised, temporary and recoverable;
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e The squid jig fishery, active in the area between January and June, does not temporally overlap
with the Dorrigo MSS activities. As catch data for cephalopods pre and post MSS activities
indicates no impact to catch data (La Bella et al, 1996; Przeslawski et al, 2016), any impacts to
the species are localised, temporary and recoverable and should not affect commercial fishing
activities.

Summary:

Cephalopod Impacts: Cephalopods may be injured on a localised basis if a seismic array commences
operation at full power immediately next to the species. With controls adopted, cephalopods are
expected to displace from areas around the operating array. This effect is temporary, localised and
recoverable (negligible consequence).

Controls assessment to limit impacts to cephalopod abundance:
An assessment of controls to protect cephalopods from seismic sound activities is provided in Table
7-14.

Table 7-14: Assessment of potential control measures to reduce impacts to cephalopods

Control Measure Practicable? Will it be | Justification

Implemented?
EPBC Policy Statement 2.1 (Part | YES YES Control measure adopted to limit impacts to all
A): Implement soft-start procedures sensitive sound species.
to limit injury impacts to Environmental benefit outweighs cost. Control
cephalopods. adopted.
Source Reduction: Minimise the YES YES 3D Oil has assessed the minimum size source
sound intensity and exposure time required to fulfil survey data objectives. The
of surveys maximum size array 3D Oil will utilise is 3260 in.

The Dorrigo survey design (north-south) has also

considered the timeframe to acquire seismic data

minimising the acquisition time (& exposures) in

the field. Environmental benefit outweighs cost.
Control adopted.

Temporal Overlap with Squid Jig YES YES 3D Oil has selected the period September to
Fishery October to acquire sesimic data. This fallso outside

the recognised fishing period for this fishery in the
area (January to June). Control adopted.

7.2.3.3 Fish (including sharks and rays)

Sensitivity:

All fish studied to date identify fish can detect sound with most fish species detecting sound from
below 50 Hz up to 500-1,500 Hz. A small number of species can detect sounds to over 3 kHz, while
a very few species can detect sounds to well over 100 kHz (refer Figure 7-8). The predominant
frequency range of the Dorrigo seismic array is below 500 Hz which is in the hearing range of most
fish.

Figure 7-8: Underwater hearing threshold for the Atlantic Cod, Common Carp, Soldier Fish
and Hardhead Catfish (Popper et al. 2014)
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The main auditory organs associated with teleost (bony) fish are the 