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1 Overview of the activity
Beach Energy (Operations) Limited (Beach) propose to undertake a geophysical and geotechnical survey (site
survey) over a portion of their T/30P permit and open acreage in the Otway Basin in Commonwealth waters

(Figure 1-1). At its closest point, the site survey is ~76 km from the township of Port Campbell, Victoria.

The site survey is required to inform the location of future drilling of an exploration well and identify potential
hazards.

The geophysical survey is required to obtain detailed bathymetry measurements and detect hazards on or below
the seabed. Geophysical data will be acquired from the same vessel in two parts:

e  Geophysical survey to collect bathymetry data and detect hazards using the following:
o multibeam echo sounder;
o side-scan sonar;
o  sub-bottom profiler;
o magnetometer;
o ultra-short baseline positioning system; and
o sound velocity profiler and conductivity, temperature and depth profiler.

e High resolution two-dimensional shallow reflective imaging (2D survey) to inform shallow gas hazards.
Equipment for this survey will consist of a sound source of up to 160 in® and one 1.2 km streamer towed
by a vessel at a speed of approximately 8-9 km/hr (4 — 5 knots).

The geotechnical survey is required to collect detailed information on the properties of the seabed and the
underlying shallow sediments to build a picture of the local geology of the area and support geophysical data

collected. The geotechnical survey, which may be undertaken from the same vessel as the geophysical and 2D
survey or from a separate vessel, consists of:

e coring;
e piezocone penetrometer test; and
e grab samples.

The site survey will take up to 28 days based on 21 days of survey time and 7 days for transits and setting up of
equipment. Timings for each survey component is detailed below.

The site survey is proposed to be undertaken between 1 April 2020 and 31 December 2021. Timings of the survey
is contingent on the availability of suitable vessels, weather and the receipt of required environmental approvals.
The site survey will be undertaken with only one vessel undertaking each component at a time:

e Geophysical survey — 7 days
e  Geotechnical survey — 6 days

e 2D survey — 8 days
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The survey area refers to the area where data acquisition will occur. This is a 6 km x 6 km area totalling 36 km?.
The operational area refers to the area encompassing the survey area. It is where the geophysical and 2D survey
vessel will run in and out to ensure there is a full coverage of the survey area and where the vessels will turn for
the next survey line. This is a 10 km x 10 km area totalling 100 km?. Water depths across the operational area
range from 150 m to 1,110 m.

1.1 Environment Plan summary
This T/30P Geophysical and Geotechnical Seabed Survey Environment Plan (EP) Summary has been prepared from

material provided in this EP. The summary consists of the following as required by Regulation 11(4) of the
Commonwealth Offshore Petroleum and Greenhouse Gas Storage (Environment) Regulations 2009 (OPGGS(E)R.

EP Summary Material Requirement Relevant Section of EP Containing EP Summary
Material

The location of the activity Section 3.2.1

A description of the receiving environment Section 4 and Appendix B

A description of the activity Section 3

Details of the environmental impacts and risks Section 6

The control measures for the activity Section 6.5

The arrangements for ongoing monitoring of the Section 7.10 and Section 7.22

titleholder’s environmental performance

Response arrangements in the oil pollution Section 6.4 and Section 7.16
emergency plan

Consultation already undertaken and plans for Section 8
ongoing consultation

Details of the titleholders nominated liaison person Section 1.2
for the activity
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Figure 1-1: T/30P permit and site survey location
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1.2 Titleholder and liaison person details
Beach Energy (Operations) Limited is a wholly owned subsidiary of Beach Energy Limited.

Beach Energy Limited acquired Lattice Energy Ltd. (previously named Origin Energy Resources Limited (Origin)) on
31 January 2018. Subsequently in January 2020 Beach Energy completed a registration of name change from
Lattice Energy to Beach Energy.

Beach is an ASX listed oil and gas exploration and production company headquartered in Adelaide, South
Australia. Beach has operated and non-operated, onshore and offshore, oil and gas production assets from five
producing basins across Australia and New Zealand and is a key supplier to the Australian east coast gas market.

Beach'’s asset portfolio includes ownership interests in strategic oil and gas infrastructure, as well as a suite of high
potential exploration prospects. Beach’s gas exploration and production portfolio includes acreage in the Otway,
Bass, Cooper/Eromanga, Perth, Browse and Bonaparte basins in Australia, as well as the Taranaki and Canterbury
basins in New Zealand (Figure 1-2).

Table 1-1 details the titleholder and the liaison person for the titles applicable to the activity.

Beach shall notify the Regulator (National Offshore Petroleum Safety and Environmental Management Authority
[NOPSEMA]) of a change to the titleholder, a change in the titleholder's nominated liaison person or a change in
the contact details for either the titleholder or the liaison person for the site survey, in accordance with Regulation
15(3) of the OPGGS(E)R.

Bonaparte
Basin
O ® parwin
Browse
Basin
e Townsville
2 ® Mount Isa
Port Headland
L]
Alice Springs “Gladstone
Cooper/
Eromanga
M Moomba /- Basin @ Brisbane
Geraldtone
Perth ®Kalgoorlie
Basin eWhyalla
@ Perth
Adelaide® ® Sydney
; ® Canberra
Melbourne
Otway/Bass eAuckland
Basins Taranaki
Basin
® Wellington
® Hobart
8.Christchurch
Canterbury
Basin
Figure 1-2: Beach operations within Australia and New Zealand
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Table 1-1: Details of titleholder and liaison person

Petroleum Title(s) Details
T/30P Titleholder Beach Energy (Operations) Limited
Business address Level 8
80 Flinders Street
Adelaide
South Australia 5000
Telephone number (08) 8338 2833
Email address info@beachenergy.com.au
ABN 66 007 845 338
Titleholder Liaison Person
Zoe Brooking Business address Level 8
Manager Marine Surveys and Projects 80 Flinders Street
Adelaide

South Australia 5000
Telephone number (08) 8433 2367

Email address Zoe.brooking@beachenergy.com.au
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2 Environmental requirements

This section provides information on the requirements that apply to the activity, in accordance with Regulation
13(4) of the OPGGS(E)R. Requirements include relevant laws, codes, other approvals and conditions, standards,
agreements, treaties, conventions or practices (in whole or part) that apply to the jurisdiction that the activity
takes place in.

The activity is planned solely within Commonwealth waters. Commonwealth legislation (including relevant
international conventions) and other requirements relevant to the site survey are summarised in Table 2-1.

2.1 EPBC Act management plans

Table 2-2 details the recovery plans, threat abatement plans and species conservation advices applicable to
species that may be present within environment that may be affected (EMBA) by the site surveys’ planned and
unplanned activities. This is further detailed in Section 4. Where an applicable threat or management advice has
been identified relevant to the site survey's planned and unplanned activities, this is addressed in Section 6.
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Table 2-1: Commonwealth environmental legislation relevant to the site survey

S4200AH718461

Legislation/Regulation

Australian Maritime
Safety Authority Act
1990

Australian Ballast Water
Management
Requirements (DAWR,
2017)

Biosecurity Act 2015

Biosecurity Regulations
2016

Scope

This Act facilitates international cooperation and mutual assistance
in preparing and responding to a major oil spill incident and
encourages countries to develop and maintain an adequate
capability to deal with oil pollution emergencies.

Requirements are affected through AMSA who administers the
National Plan for Maritime Environmental Emergencies (NatPlan).

Application to activity: AMSA is the designated Control Agency for
oil spills from vessels in Commonwealth waters.

These arrangements are detailed in Section 7.15.1.

The Australian Ballast Water Management Requirements set out the
obligations on vessel operators with regards to the management of
ballast water and ballast tank sediment when operating within
Australian seas.

Application to activity: Provides requirements on how vessel
operators should manage ballast water when operating within
Australian seas to comply with the Biosecurity Act.

Table 6-2 details these requirements in relation to the management
of ballast water.

This Act replaced the Quarantine Act 71908 in 2015 and is the
primary legislation for the management of the risk of diseases and
pests that may cause harm to human, animal or plant health, the
environment and the economy.

The objects of this Act are to provide for:

(a) managing biosecurity risks; human disease; risks related to
ballast water; biosecurity emergencies and human biosecurity
emergencies;
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Related International Conventions

International Convention on Oil Pollution
Preparedness, Response and Cooperation
1990

Protocol on Preparedness, Response and
Co-operation to Pollution Incidents by
Hazardous and Noxious Substances, 2000

International Convention Relating to
Intervention on the High Seas in Cases of Qil
Pollution Casualties 1969

Articles 198 and 221 of the United Nations
Convention on the Law of the Sea 1982

International Convention for the Control and
Management of Ships’ Ballast Water and
Sediments (adopted in principle in 2004 and
in force on 8 September 2017)

International Convention for the Control and
Management of Ships’ Ballast Water and
Sediments (adopted in principle in 2004 and
in force on 8 September 2017)

Administering
Authority

Australian Maritime
Safety Authority
(AMSA)

Department of
Agriculture, Water and
Environment (DAWE)

DAWE
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Legislation/Regulation Scope

(b) to give effect to Australia’s international rights and obligations,
including under the International Health Regulations, the Sanitary
and Phytosanitary Agreement and the Biodiversity Convention.

Application to activity: The Biosecurity Act and regulations apply
to 'Australian territory’ which is the airspace over and the coastal
seas out to 12 Nm from the coastline.

For the activity the Act regulates vessels entering Australian territory

regarding ballast water and hull fouling.
Biosecurity risks associated with the activity are detailed in Table 6-2.
Environment Protection  This Act applies to actions that have, will have or are likely to have a

and Biodiversity significant impact on matters of national environmental or cultural
Conservation Act 1999 significance.

(EPBC Act) The Act protects Matters of National Environmental Significance
(MNES) and provides for a Commonwealth environmental
assessment and approval process for actions. There are eight MNES,
these being:

*  World heritage properties

e Ramsar wetlands

e Listed Threatened species and communities

* Listed Migratory species under international agreements

* Nuclear actions

e Commonwealth marine environment

e Great Barrier Reef Marine Park

e Water trigger for coal seam gas and coal mining developments.

Application to activity: Petroleum activities are excluded from
within the boundaries of a World Heritage Area (Sub regulation
10A(f).

The activity is not within a World Heritage Area.

Related International Conventions

1992 Convention on Biological Diversity and
1992 Agenda 21

Convention on International Trade in
Endangered Species of Wild Fauna and Flora
1973

Agreement between the Government and
Australia and the Government of Japan for
the Protection of Migratory Birds and Birds
in Danger of Extinction and their
Environment 1974

Agreement between the Government and
Australia and the Government of the
People’s Republic of China for the Protection
of Migratory Birds and their Environment
1986

Agreement between the Government of
Australia and the Government of the
Republic of Korea on The Protection of
Migratory Birds 2006

Convention on Wetlands of International
Importance especially as Waterfowl Habitat
1971 (Ramsar)

Administering

Authority

DAWE
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Legislation/Regulation Scope Related International Conventions Administering
Authority
The EP must describe matters protected under Part 3 of the EPBC * International Convention for the Regulation
Act and assess any impacts and risks to these. of Whaling 1946
Section 4 describes matters protected under Part 3 of the EPBC Act. e Convention on the Conservation of
The EP must assess any actual or potential impacts or risks to MNES Migrator.y Species of Wild Animals (Bonn
from the activity. Convention) 1979
Section 6 provides an assessment of the impacts and risks from the
activity to matters protected under Part 3 of the EPBC Act.
EPBC Act Policy The aim of this Policy Statement is to: . DAWE
Statement 2.1 — 1. provide practical standards to minimise the risk of acoustic
Interaction between injury to whales in the vicinity of seismic survey operations;
offshore exploration 2. provide a framework that minimises the risk of biological
and whales consequences from acoustic disturbance from seismic survey
sources to whales in biologically important habitat areas or
during critical behaviours; and
3. provide guidance to both proponents of seismic surveys and
operators conducting seismic surveys about their legal
responsibilities under the Environment Protection and
Biodiversity Conservation Act 1999 (EPBC Act).
Application to activity: standards within this policy apply to the 2D
activity.
Section 6 details how these requirements will be applied.
Environment Protection  Part 8 of the regulations provide distances and actions to be taken - DAWE
and Biodiversity when interacting with cetaceans.
Conser\{ation Application to activity: The interaction requirements are applicable
Regulations 2000 to the activity if a cetacean is sighted.
Section 6 details how these requirements will be applied.
Marine Pest Plan 2018  The visions of the Marine Pest Plan is: Maintaining Australia’s healthy . DAWE
2023: the National and resilient marine environment that is protected from the threat of
Strategic Plan for marine pests, and which supports our economy and social amenity.
Marine Pest Biosecurity While the vision sets the broad direction for the future of marine
(DAWR, 2018) pest biosecurity in Australia, Marine Pest Plan 2018-2023 describes
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Legislation/Regulation

National Biofouling
Management
Guidelines for the
Petroleum Production
and Exploration
Industry 2009

National Light Pollution
Guidelines for Wildlife
Including Marine
Turtles, Seabirds and
Migratory Shorebirds
(Commonwealth of
Australia, 2020)

National Strategy for
Reducing Vessel Strike
on Cetaceans and other
Marine Megafauna
(Commonwealth of
Australia, 2017c)

Navigation Act 2012

Scope

the steps to make this vision a reality, and the outcomes to achieve
over the next five years.

Application to activity: Applying the recommendations within this
document and implementing effective biofouling controls can
reduce the risk of the introduction of an introduced marine species.

Sections 6 details how these requirements will be applied.

The guidance document provides recommendations for the
management of biofouling hazards by the petroleum industry.

Application to activity: Applying the recommendations within this
document and implementing effective biofouling controls can
reduce the risk of the introduction of an introduced marine species.

Sections 6 details the requirements applicable to vessel activities.

The Guidelines outline the process to be followed where there is the
potential for artificial lighting to affect wildlife. They apply to new
projects, lighting upgrades (retrofitting) and where there is evidence
of wildlife being affected by existing artificial light.

Application to activity: Applying the recommendations within this
document and implementing effective controls can reduce the
impact of light on light sensitive species.

Sections 6 details how these requirements will be applied.
The overarching goal of the strategy is to provide guidance on

understanding and reducing the risk of vessel collisions and the
impacts they may have on marine megafauna.

Application to activity: Applying the recommendations within this
document and implementing effective controls can reduce the risk
of the vessel collisions with megafauna.

Section 6 details how these requirements will be applied.

This Act regulates ship-related activities and invokes certain
requirements of the International Convention for the Prevention of
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Related International Conventions

e (Certain sections of MARPOL

¢ International Convention for the
Life at Sea 1974

Administering

Authority

DAWE
Safety of

* Convention on the International Regulations
for Preventing Collisions at Sea (COLREG)

1972

e Certain sections of MARPOL

DAWE

DAWE

AMSA
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Legislation/Regulation

Offshore Petroleum and
Greenhouse Gas Storage
Act 2006 (OPGGS Act)

OPGGS(E)R

Scope

Pollution from Ships (MARPOL 73/78) relating to equipment and
construction of ships.

Several Marine Orders (MO) are enacted under this Act relating to
offshore petroleum activities, including:

* MO 21: Safety and emergency procedures.
¢ MO 30: Prevention of collisions.
¢ MO 31: SOLAS and non-SOLAS certification.

Application to activity: The relevant vessels (according to class) will
adhere to the relevant MO regarding navigation and preventing
collisions in Commonwealth waters.

Sections 6 details the requirements applicable to vessel activities.

The Act addresses all licensing, health, safety, environmental and
royalty issues for offshore petroleum exploration and development
operations extending beyond the three-nautical mile limit.

Part 2 of the OPGGS(E)R specifies that an EP must be prepared for
any petroleum activity and that activities are undertaken in an
ecologically sustainable manner and in accordance with an accepted
EP.

Application to activity: The OPGGS Act provides the regulatory
framework for all offshore petroleum exploration and production
activities in Commonwealth waters, to ensure that these activities
are carried out:

e Consistent with the principles of ecologically sustainable
development as set out in section 3A of the EPBC Act.

e So that environmental impacts and risks of the activity are
reduced to as low as reasonably practicable (ALARP).

* So that environmental impacts and risks of the activity are of an
acceptable level.

Demonstration that the activity will be undertaken in line with the
principles of ecologically sustainable development, and that impacts
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Legislation/Regulation

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

Protection of the Sea
(Harmful Antifouling
Systems) Act 2006

Scope

and risks resulting from these activities are ALARP and acceptable is
provided in Section 6.

This Act regulates Australian regulated vessels with respect to ship-
related operational activities and invokes certain requirements of the
MARPOL Convention relating to discharge of noxious liquid
substances, sewage, garbage, air pollution etc.

Application to activity: All ships involved in petroleum activities in
Australian waters are required to abide to the requirements under
this Act.

Several MOs are enacted under this Act relating to offshore
petroleum activities, including:

¢ MO 91: Marine Pollution Prevention — QOil.

* MO 93: Marine Pollution Prevention — Noxious Liquid
Substances.

* MO 94: Marine Pollution Prevention — Packaged Harmful
Substances.

e MO 95: Marine Pollution Prevention — Garbage.

* MO 96: Marine Pollution Prevention — Sewage.

e MO 97: Marine Pollution Prevention — Air Pollution.

Section 6 details the requirements applicable to vessel activities.
Under this Act, it is an offence for a person to engage in negligent
conduct that results in a harmful anti-fouling compound being
applied to or present on a ship. The Act also provides that Australian

ships must hold ‘anti-fouling certificates’, provided they meet
certain criteria.

Application to activity: All ships involved in offshore petroleum
activities in Australian waters are required to abide to the

requirements under this Act.
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Related International Conventions

Various parts of MARPOL

International Convention on the Control of
Harmful Anti-fouling Systems on Ships 2001

Administering

Authority

AMSA

AMSA
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Legislation/Regulation Scope Related International Conventions Administering
Authority

The MO 98: Marine Pollution Prevention — Anti-fouling Systems is
enacted under this Act.

Section 6 details the requirements applicable to vessel activities.

Underwater Cultural This Act replaces the Historic Shipwreck Act 1976. The Act provides e Agreement between the Netherlands and DAWE
Heritage Act 2018 for the protection of Australia’ underwater cultural heritage. Australia concerning old Dutch Shipwrecks
It protects the heritage values of remains of vessels, aircraft and 1972

certain associated articles that have been in Commonwealth waters
for at least 75 years. Vessels and aircraft that have been underwater
less than 75 years, and other types of underwater cultural heritage,
can be protected through individual declaration based on an
assessment of heritage significance.

Application to activity: Provisions under the Act are applicable to
the activity in the event of removal, damage or interference to items
of underwater cultural heritage and/or the activity is proposed
within an Underwater Protected Heritage Zone.

Section 4 details that there are no Underwater Protected Heritage
Zones within the EMBA and operational area. If any remains of
vessels, aircraft and associated articles are located during the site
survey, they will be reported as per Table 7-3.
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Table 2-2: Recovery plans, threat abatement plans and species conservation advices relevant to the activity

Relevant Plan/Advice
Fish

Recovery Plan for the White Shark
(Carcharodon carcharias) (Commonwealth
Australia, 2013)

Seabirds

National Recovery Plan for Threatened
Albatrosses and Giant Petrels, 2011-2016
(DSEWPaC, 2011b)

Gould's petrel (Pterodroma leucoptera
leucoptera) Recovery Plan (DoEC (NSW)
2006)
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Applicable Threats or Management Advice

This Plan identifies the actions required to ensure long-term viability of white shark in nature and relevant stakeholders.
Objective

The overarching objective of this recovery plan is to assist the recovery of the white shark in the wild throughout its range in
Australian waters.

Threats
* No applicable threats identified.

The recovery plan is a co-ordinated conservation strategy for albatrosses and giant petrels listed as threatened.
Objective

The overall objective of the 2011-2016 recovery plan is to ensure the long-term survival and recovery of albatross and giant
petrel populations breeding and foraging in Australian jurisdiction by reducing or eliminating human related threats at sea and
on land.

Threats

e Marine pollution: Evaluate risk of oil spill impact to nest locations and, if required, appropriate mitigation measures are
implemented.

* Marine debris: Evaluate risk of marine debris (including risk of entanglement and/or ingestion) and, if required, appropriate
mitigation measures are implemented.

Recovery plan identifies actions to be taken to ensure the long-term viability of the Gould's petrel in nature and relevant

stakeholders.

Objective

The overall objective of the Gould's petrel recovery effort is for Gould’s petrel to be down listed from endangered to vulnerable
by 2011.

Threats

* No applicable threats identified.
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Relevant Plan/Advice Applicable Threats or Management Advice

Wildlife Conservation Plan for Migratory The Plan provides a framework to guide the conservation of migratory shorebirds and their habitat in Australia and, in

Shorebirds, 2015 (Commonwealth of recognition of their migratory habits, outlines national activities to support their appreciation and conservation throughout the
Australia, 2015c) East Asian-Australasian Flyway (EAAF).
Objective

The vision of the Plan is to ensure ecologically sustainable populations of migratory shorebirds remain distributed across their
range and diversity of habitats in Australia, and throughout the East Asian-Australasian Flyway.

Threats
* No applicable threats identified.

Approved Conservation Advice for Conservation advice provides management actions that can be undertaken to ensure the conservation of the fairy tern.
Sternula nereis nereis (fairy tern) Objective

(DSEWPaC, 2011a) None specified.

Threats
Marine pollution: Evaluate risk of oil spill impact to nest locations and, if required, appropriate mitigation measures are
implemented.
Draft National Recovery Plan for the Draft recovery plan for actions so species no longer qualifies for listing as threatened under any of the EPBC Act listing criteria.
Australian Fairy Tern (Sternula nereis Objective
is) (C Ith of Australi . . . . L . o -
ggqegt)s) (Commonwealth of Australia, The Australian Fairy Tern population has increased in size to such an extent that the species no longer qualifies for listing as

threatened under any of the Environment Protection and Biodiversity Conservation Act 1999 listing criteria.
Threats
e Habitat degradation and loss of breeding habitat

Pollution
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Relevant Plan/Advice

Conservation Advice Calidris canutus (red
knot) (TSSC, 2016)

Conservation Advice for the Halobaena
caerulea (blue petrel) (TSSC, 2015c)

Conservation Advice for Calidris
ferruginea (curlew sandpiper) (DokE,
2015a)

Conservation Advice for Numenius
madagascariensis (eastern curlew) (DoE,
2015b)

Approved Conservation Advice for
Pachyptila turtur subantarctica (fairy
prion) (TSSC, 2015e)

Applicable Threats or Management Advice

Conservation advice provides management actions that can be undertaken to ensure the conservation of the red knot.

Objective

None specified.

Threats

e Marine pollution: Evaluate risk of oil spill impact to nest locations and, if required, appropriate mitigation measures are
implemented.

Conservation advice provides management actions that can be undertaken to ensure the conservation of the blue petrel.

Objective

None specified.

Threats

* No applicable threats identified.

Conservation advice provides management actions that can be undertaken to ensure the conservation of the curlew sandpiper.
Objectives

The objective for curlew sandpiper is to minimise disturbance at key roosting and feeding sites while maintaining and enhancing
important habitats to achieve a stable or increasing habitat.

Threats

* Marine pollution: Evaluate risk of oil spill impact to nest locations and, if required, appropriate mitigation measures are
implemented

Conservation advice provides threat abatement activities that can be undertaken to ensure the conservation of the eastern

curlew.

Objectives

The objective for Eastern curlew is to minimise disturbance at key roosting and feeding sites while maintaining and enhancing
important habitats to achieve a stable or increasing habitat.

Threats

* none identified applicable to the activity.

Conservation advice provides threat abatement activities that can be undertaken to ensure the conservation of the fairy prion.

Objective
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Relevant Plan/Advice Applicable Threats or Management Advice

None specified.

Threats

* none identified applicable to the activity.
Conservation Advice for Ardenna Conservation advice provides threat abatement activities that can be undertaken to ensure the conservation of the flesh-footed
carneipes (flesh-footed shearwater). shearwater.
(TSSC, 2014) Objective
None specified.
Threats

* none identified applicable to the activity.

Conservation Advice for Pterodroma Conservation advice provides threat abatement activities that can be undertaken to ensure the conservation of the soft-
mollis (soft-plumaged petrel) (TSSC, plumaged petrel.
20151) Objective

None specified.
Threats

* none identified applicable to the activity.
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Relevant Plan/Advice Applicable Threats or Management Advice

Marine reptiles

Recovery Plan for Marine Turtles in This Plan is a national plan which aims to aid in the recovery of six of the world's seven species of marine turtles; loggerhead
Australia, 2017-2027 (Commonwealth of (Caretta caretta), olive ridley (Lepidochelys olivacea), leatherback (Dermochelys coriacea), green (Chelonia mydas), flatback
Australia, 2017) (Natator depressus) and hawksbill (Eretmochelys imbricata) turtles.

Objective

The long-term recovery objective for marine turtles is to minimise anthropogenic threats to allow for the conservation status of
marine turtles to improve so that they can be removed from the EPBC Act Threatened species list.

Threats
e Chemical and terrestrial discharge;
e Marine debris;
e Light pollution;
¢ Habitat modification;
e Vessel strike;
* Noise interference;
e Vessel disturbance; and
e Climate change.
Approved Conservation Advice for Conservation advice provides management actions that can be undertaken to ensure the conservation of the leatherback turtle.

Dermochelys coriacea (leatherback turtle)  gpjective

(DEWHA, 2008a) None specified.

Threats

* Ingestion of marine debris;

* Boat strike;

* Degradation of foraging areas; and

e Climate change.
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Relevant Plan/Advice
Marine Mammals

Conservation Management Plan for the
Blue Whale, 2015-2025 (Commonwealth
of Australia, 2015a)

Conservation Management Plan for the
Southern Right Whale, 2011-2021
(DSEWPaC, 2012)

Approved Conservation Advice for
Balaenoptera physalus (fin whale) (TSSC,
2015b)

Approved Conservation Advice for
Megaptera novaeangliae (humpback
whale) (TSSC, 2015d)

Applicable Threats or Management Advice

This plan superseded previous recovery plan for blue, fin and sei whales developed for the period 2005 to 2010. This revised
recovery plan relates solely to blue whales (including both subspecies) and re-evaluate threats and establishes actions for
assisting the recovery of blue whale populations using Australian waters.

Objective

The long-term recovery objective for blue whales is to minimise anthropogenic threats to allow for their conservation status to
improve so that they can be removed from the EPBC Act threatened species list.

Threats

* Noise interference: Evaluate risk of noise impacts and, if required, appropriate mitigation measures are implemented.

* Vessel disturbance: Evaluate risk of vessel strikes and, if required, appropriate mitigation measures are implemented.
Conservation advice provides threat abatement activities that can be undertaken to ensure the conservation of the southern right
whale.

Objective

None specified.

Threats

* Noise interference: Evaluate risk of noise impacts to cetaceans and, if required, appropriate mitigation measures are
implemented.

* Vessel disturbance: Evaluate risk of vessel strikes and, if required, appropriate mitigation measures are implemented.

Conservation advice provides threat abatement activities that can be undertaken to ensure the conservation of the fin whale.
Objective

None specified.

Threats

* Noise interference: Evaluate risk of noise impacts to cetaceans and, if required, appropriate mitigation measures are
implemented.

¢ Vessel disturbance: Evaluate risk of vessel strikes and, if required, appropriate mitigation measures are implemented.
Conservation advice provides threat abatement activities that can be undertaken to ensure the conservation of the humpback
whale.

Objective
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Relevant Plan/Advice Applicable Threats or Management Advice
None specified.
Threats

* Noise interference: Evaluate risk of noise impacts to cetaceans and, if required, appropriate mitigation measures are
implemented.

¢ Vessel disturbance: Evaluate risk of vessel strikes and, if required, appropriate mitigation measures are implemented.

Approved Conservation Advice for Conservation advice provides threat abatement activities that can be undertaken to ensure the conservation of the sei whale.
Balaenoptera borealis (sei whale) (TSSC, Objective
2015a)

None specified.
Threats

* Noise interference: Evaluate risk of noise impacts to cetaceans and, if required, appropriate mitigation measures are
implemented.

* Vessel disturbance: Evaluate risk of vessel strikes and, if required, appropriate mitigation measures are implemented.
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3 Description of the activity

This section provides a description of the petroleum activity, including the details of the location in which the
activities will occur, in accordance with Regulation 13(1) of the OPGGS(E)R.

3.1 Site survey

The geophysical and geotechnical survey (site survey) is required to inform the location of future drilling of an
exploration well and identify potential hazards.

3.11 Geophysical survey

A description of the proposed geophysical survey activities is provided in Table 3-3 and vessel equipment set up is
shown in Figure 3-1 and Figure 3-2.

The geophysical survey is required to obtain detailed bathymetry measurements and detect hazards on or below
the seabed.

Geophysical data will be acquired in two parts:
e Geophysical survey: Collection of bathymetry data and detect hazards (Figure 3-1) using the following:
o multibeam echo sounder (MBES)
o side-scan sonar (SSS)
°  sub-bottom profiler (SBP)
°  magnetometer
°  Ultra-Short Baseline (USBL) Positioning System
°  Sound Velocity Profiler (SVP) and Conductivity, Temperature and Depth (CTD) profiler.

e 2D survey: High resolution two-dimensional (2D) shallow reflective imaging to inform shallow gas hazards
(Figure 3-2).

3.1.2  Geotechnical survey

A description of the proposed geotechnical survey activities is provided in Table 3-4 and vessel equipment set up
is shown in Figure 3-3.

The geotechnical survey is required to collect detailed information on the properties of the seabed and the
underlying shallow sediments to build up a picture of the local geology of the area and support geophysical data
collected. The collected sediments are photographed, described and tested to determine the load bearing
properties of the seabed within the survey area and validate the results of the geophysical survey.

The geotechnical survey consists of:
* coring
* piezo cone penetrometer test (PCPT)

e grab samples
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A vessel will be used to undertake the site survey. The vessel will travel at approximately 4-5 knots (7-9 km/hr)
when undertaking the geophysical activities and be stationery when undertaking the geotechnical activities.

The vessel will hold station using dynamic positioning (DP) or propellers as water depths are too deep for

anchoring. The use of support vessels is not required.

Vessel refuelling and crew change will occur at port.

GEOPHYSICAL SURVEY

SUB-BOTTOM PROFILER

SIDE SCAN SONAR

MAGNETOMETER

MULTI-BEAM ECHOSOUNDER

Figure 3-1: Geophysical survey equipment
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SURVEY VESSEL

HIGH RESOLUTION 2D SHALLOW REFLECTIVE IMAGING

STREAMER
/ HYDROPHONES
— T F § N
SEA BED

Figure 3-2: 2D survey equipment

GEOTECHNICAL SURVEY

:f.
GRAB SAMPLER /<

CPT/CORER

Figure 3-3: Geotechnical survey equipment
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3.2 Activity location and timing
3.2.1  Activity location

The location of the site survey is shown in Figure 3-4 and Figure 3-5. Coordinates for the survey and operational
areas are detailed in Table 3-1 and the proposed well locations are provided in Table 3-2 and Figure 3-5.

Note: drilling of wells is not part of this EP and would be subject to a separate EP. Only one well is proposed with
the survey area covering the proposed well location and three relief well locations.

For the purposes of this EP, activities performed by the vessel when outside the operational area are not covered
by the OPGGS(E)R and therefore not addressed within this EP.

Survey area

The survey area refers to the area where data acquisition will occur. This is a 6 km x 6 km area totalling 36 km?2.
The geotechnical survey will be undertaken at the four well locations detailed in Table 3-2 and Figure 3-5.
Operational area

The operational area refers to the area encompassing the survey area. It is where the geophysical and 2D survey
vessel will run in and out to ensure there is a full coverage of the survey area and where the vessels will turn for

the next survey line. This is a 10 km x 10 km area totalling 100 km?.

Table 3-1: Survey and operational area coordinates (WGS84)

Figure 3-1 Survey Area Operational Area
Label . . . .
Longitude Latitude Longitude Latitude
A 142°43'08.2"E 39°20'20.4"S 142°41'30.1"E 39°19'55.2'S'
B 142°47'08.5"E 39°18'42.5"S 142°47'40.9"E 39°17'26.2"S
C 142°49'14.8"E 39°21'49.1"S 142°50'53.0'E' 39°22'14.1"S

D 142°45'14.3"E 39°23'27.1"S 142°44'41.9"E 39°24'43.3"S

Table 3-2: Well coordinates (WGS84)

Well Longitude Latitude Water Depth
(m)
Maughan-1 well 142°46'12"E 39°21'40.68"S ~ 570
Maughan-N relief well 142°46'09.473"E 39°20'09.938"S ~ 403
Maughan SE relief well 142°46'40.775"E 39°21'13.262"'S ~ 500
Maughan NE relief well 142°46'36.674"E 39°20'26.812"'S ~ 380
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3.2.2  Activity timing

The site survey is anticipated to take up to 28 days based on 21 days of survey time and 7 days for transits and
setting up of equipment. The site survey will be undertaken between 1 April 2020 and 31 December 2021.

The number of days for each site survey component is estimated as:
e geophysical survey — 7 days

e geotechnical survey — 6 days

e 2D survey — 8 days

Timings of the surveys is contingent on the availability of a suitable vessel, weather and the receipt of required
environmental approvals.
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Figure 3-4: Site survey operational area and survey area
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Figure 3-5 Operational area and survey area in relation to potential well locations
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Equipment

Purpose

Activity Details

Geophysical survey

Multi-beam echo
sounder (MBES)

Measure bathymetry.

A MBES mounted on the vessel hull is likely to be used. A MBES acquires a wide swath (strip) of bathymetry data
perpendicular to the vessel track and provides total seabed coverage with no gaps between vessel tracks.

A MBES transmits a broad acoustic pulse from a transducer over a swath across a vessel track. The MBES then forms a
series of received beams that are each much narrower and form a ‘fan’ (with a half-angle of 30-60°) across the seabed,
perpendicular to the vessel track. The transducer(s) then ‘listen’ for the reflected energy from the seabed. The fans of
seabed coverage produce a series of strips along each track, which are lined up side-by-side to generate two
dimensional georeferenced bathymetric maps of the seabed.

Side scan sonar
(SSS)

Detects hazards such as
existing pipelines, lost
shipping containers,
boulders, debris, unmarked
wrecks, reefs and craters.

The SSS method of surveying generates oblique acoustic images of the seabed by towing a sonar ‘towfish. The
towfish is provided with power and digital telemetry services and towed from the vessel using a reinforced or
armoured tow cable.

The towfish is equipped with a linear array of transducers that emit, and later receive, an acoustic energy pulse in a
specific frequency range. Typically, a dual-channel, dual-frequency SSS is used. SSS is like MBES but operates at a
wider fan angle.

The acoustic energy received by the towfish (backscatter) provides information as to the general distribution and
characteristics of the surficial sediment and outcropping strata. Shadows result from areas of no energy return, such as
shadows from large boulders or sunken ships, and aid in interpretation of the sonogram image.

The towfish is constructed of stainless steel and is a cylindrical torpedo-like device. Itis typically towed 10-15 m above
the seabed depending on water depth and the frequency range.

The SSS is operated at the same time as the MBES.

Sub-bottom profiler
(SBP)

investigate the layering and
thickness of the uppermost
seabed sediments.

Compressed High-Intensity Radar Pulse (CHIRP)

Very high frequency systems including pingers, parametric echo sounding and CHIRP — produce a swept-frequency
signal. CHIRP systems usually employ various types of transducers as the source. The transducer that emits the
acoustic energy also receives the reflected signal. CHIRP signals typically penetrate only about 5-10 m into the seabed
and provide the best resolution, but lowest penetration. A CHIRP is normally hull mounted when used for shallow
water operations but may also be towed in a similar fashion to the SSS.
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Equipment Purpose Activity Details
High-frequency boomers
High frequency boomers generate a broadband, high amplitude impulsive acoustic signal in the water column that is
directed vertically downward. Boomers are mostly surface towed but may also be towed below the surface to avoid
sea surface wave related noise and movement.
The receiver for the boomer system is usually a hydrophone or hydrophone array consisting of a string of individual
hydrophone elements. They typically contain eight to 12 hydrophone elements evenly spaced in a tube that is 2.5 to
4.5 min length and 25 mm in diameter. The SBP system is towed and operated at the same time as the MBES and SSS.
The SBP survey is likely to be undertaken in two passes in conjunction with the MBES and SSS.

Magnetometer Detect metallic objects on or A magnetometer sensor is housed in a towfish and is towed as close to the seabed as possible and sufficiently far

below the seabed (e.g.
buried pipelines, petroleum
wellheads, shipwreck debris
and dropped objects such as
unexploded ordnance,
cables, anchors, chains) that
may not be identified using
acoustic techniques.

away from the vessel to isolate the sensor from the magnetic field of the vessel.
The magnetometer survey will be conducted at the same time as the MBES, SSS and SBP.

The magnetometer towfish is constructed of stainless steel and is a cylindrical torpedo-like type device.

Ultra-Short Baseline
(USBL) Positioning
System

Positioning of towfish in
water depths up to 3,000 m.

The side scan sonar towfish and geotechnical equipment are positioned utilising ultra-short baseline (USBL) methods.
It is necessary to calibrate the transceiver, which is usually deployed on retractable pole under the vessel, or over the
side. The calibration requires a transponder to be deployed on the sea floor, at working depth and the vessel; surveys
a pattern around the transponder to ascertain the error (pitch, roll, heading & velocity) of the USBL transceiver. The
transponder is lowered to the seabed with a sandbag fitted with an acoustic release. Once the calibration is complete,
the acoustic release is triggered, and the transponder recovered. The sandbag anchor remains on the seabed. During
the Otway seabed survey, a hessian bag was utilised filled with sand. As the calibration must be completed at working
depth and close passes are required it is impractical to buoy the transponder/sandbag, without the risk of
entanglement.

The USBL sandbag typically covers an area of 0.2 m?.

Sound Velocity
Profiler (SVP) and
Conductivity,
Temperature and
Depth (CTD) profiler

Determine the speed of
sound in water; in addition to
CTD data.

The probe is fitted with a digital time of flight sound velocity sensor, conductivity sensor, a temperature compensated
piezo-resistive pressure transducer, and a temperature sensor.
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Equipment Purpose

Activity Details

2D survey

High resolution 2D
shallow reflective
imaging

Identify shallow gas hazards.

The 2D survey will consist of a sound source and receiver to identify shallow gas. Equipment will consist of a sound
source of up to 160 in* towed at a depth of approximately 7 m using compressed air to create a pulse of acoustic

energy.

For the 2D survey the vessel will traverse a series of pre-determined sail lines at a speed of approximately 8-9 km/hr (4
- 5 knots). As the vessel travels along the sail lines a series of sound pulses (approximately every 10 seconds) are
directed through the water column towards the seabed. The sound is attenuated and reflected at geological

boundaries and the reflected signals are detected using hydrophones along a streamer towed behind the survey
vessel. Survey parameters are detailed below.

Parameter
No. of Streamer | Streamer | Sail lines Vessel Size of Operating | Source | Sound
streamers | length depth speed acoustic | pressure depth | pulse
source interval
array
Value One 1,200m | 10- 100 m ~8- 160 in3 2,000psi | 7m 124 m
(solid) 15 m 500 m 9 km/hr
2D cross lines
survey
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Table 3-4: Description of geotechnical survey activities

Equipment Purpose

Activity Details

Coring Obtain core samples for
geological analysis of
formations below the seabed.

Vibro, piston or gravity coring

Four cores to depth of 4 m are proposed to be taken equally spaced around a 1 km radius of each wellsite
location and one core at the well location. Coring may be undertaken by vibrocore, piston or gravity coring.

The corer is lowered by winching a cable wire from the vessel at approximately 1-2 m/s, so the duration of
lowering and recovery operations is short (20-30 seconds at each site). Sampling itself is of a short duration,
typically 5-10 minutes at each location.

Vibrocoring is a technique for collecting core samples in unconsolidated sediments by using a vibrating
device to drive a coring tube into the seabed. Typically, two large electrical motors power two concentric
weights, which produce the necessary vibration. Once the unit is on the seabed, the high-power vibrator
motors are engaged and drive the core barrel with PVC liner into the seabed.

Piston coring is normally used on soft, unconsolidated sediments. A piston corer is lowered by wire rope to
the seabed. It has a trigger device that hits the seabed before the core barrel and releases the corer
allowing it to freefall. As the barrel enters the sediment, a special internal piston creates a vacuum and
helps to draw the core into the barrel. Core catchers prevent the sediment from coming out of the coring
tube. This suction reduces compaction of the sample in the inner sleeve.

Gravity coring is normally used on soft, unconsolidated sediment. A gravity corer is a general-purpose tool

that relies on its weight for penetration into the seafloor. It is lowered to a predetermined height above the
seabed using a wire rope before being allowed to freefall. The resulting core enters the internal sleeve and

is held in place by a core catcher.

Each core has a diameter of ~15 cm with a footprint of ~0.018 m2.
To take a vibrocore a vibrocore frame is used which is ~ 5 m x 5 m with a footprint of ~25 m2.

5 cores at 4 well sites = 20 cores with a maximum total footprint of 500 m?if a vibrocore is used.

Seabed grab Seabed grab sampling

sampling provides samples for
undertaking geological
analysis of unconsolidated
seabed sediments.

Grab sampling is a process of collecting small samples of surface sediments from the seafloor. Only surface
sediments are collected as the sampler has no ability to penetrate to depth. The grab sampler is deployed
from the vessel.

A grab sample is proposed to be taking at each core location.
Each grab sample typically covers a spatial area of <1 m?,

5 grab samples at 4 well sites = 20 grab samples with a maximum total footprint of 20 m?if a vibrocore is
used.
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Equipment Purpose Activity Details

Piezocone PCPT determines soil strength ~ PCPT involves the in-situ measurement of the resistance of ground to continuous penetration. This process
Penetrometer  and helps to delineate soil involves lowering a frame to the seabed and pushing the PCPT unit into the sediment at a steady

Test (PCPT) stratigraphy. penetration rate (usually 2 cm per second).

A frame is lowered to the seabed with the PCPT unit integrated into it and operated remotely. When the
required penetration depth is reached, all equipment is withdrawn from the seabed. A small hole will
remain in the seabed, which will eventually collapse and infill with the movement of seabed sediments. A
PCPT typically takes 2-2.5 hours to complete.

As for coring, four samples are proposed to be taken equally spaced around a 1 km radius of each well
location and one at the well location.

The PCPT frame is ~ 5 m x 1 m with a footprint of ~ 5 m2 The piezocone is either 5 cm or 10 cm in
diameter and penetrates the seabed from 10 to 60 m.

5 PCPT samples at 4 well sites = 20 PCPT samples with a maximum total footprint of 100 m2.
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4 Existing environment

In accordance with Regulation 13(2) of the OPGGS(E)R, this section provides regulatory context, description of the
environment that may be affected (EMBA), regional setting and a summary of the key physical, ecological and
social receptors in the operational area and the EMBA. A detailed description of the environment is provided in
Appendix B for all physical, ecological, socio-economic and cultural receptors identified.

4.1 Environment that may be affected (EMBA)

The largest EMBA for the activity has been identified from a maximum credible hydrocarbon spill event. The EMBA
is based on hydrocarbon exposure for the accidental release of marine diesel oil from a vessel collision. Based on
the assessment in Section 6.3 this was determined to be 30 km from the operational area. Figure 4-1 shows the
EMBA and operational area.

An EPBC Protected Matters Search Tool (PMST) Report was generated for both the EMBA (30 km around the
operational area) and the operational area (See Appendix A.1 and A.2, respectively). The only difference in the
EMBA and operational area PMST Reports was the EMBA included the New Zealand and Australian fur-seals.

Threatened species recovery plans, threat abatement plans and species conservation advices relevant to the
receptors identified in this section are detailed in Table 2-2.

411 Physical, ecological, socio-economic and cultural receptors

The EMBA and operational area are within the South-East Marine Region (SEMR), which extends from the south
coast of New South Wales to Kangaroo Island in South Australia and around Tasmania.

The following tables detail the presence of physical (Table 4-1), ecological (Table 4-2) and socio-economic and
cultural (Table 4-3) receptors that may occur within the EMBA and operational area.

The values and sensitivities associated with each of the ecological or social receptors have been included in the
tables. These values and sensitivities have been identified based on:

e presence of listed Threatened or Migratory species or Threatened Ecological Communities identified via the
EPBC Protected Matter Search Tool (PMST) (Appendix A).

e presence of BlAs and habitats critical to the survival of the species.

* presence of important behaviours (e.g. foraging, roosting or breeding) by fauna, including those identified via
the PMST (Appendix A).

e important linkage to other receptors (e.g. nursery habitat, food source, commercial species).
e important benefit to human activities (e.g. recreation and tourism, aesthetics, economic benefit).
4.2 Regulatory context

The OPGGS(E)R define ‘environment’ as the ecosystems and their constituent parts, natural and physical resources,
qualities and characteristics of areas, the heritage value of places and includes the social, economic and cultural
features of those matters. In accordance with the Regulations, this document describes the physical, ecological,
and social components of the environment.

A greater level of detail is provided for those particular values and sensitivities as defined by the Regulations 13(3)
of the OPGGS(E)R which states that particular relevant values and sensitivities may include any of the following:
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e)

the world heritage values of a declared World Heritage property within the meaning of the EPBC Act
the national heritage values of a National Heritage place within the meaning of that Act
the ecological character of a declared Ramsar wetland within the meaning of that Act

the presence of a listed Threatened species or listed Threatened Ecological Community within the
meaning of that Act

the presence of a listed Migratory species within the meaning of that Act
any values and sensitivities that exist in, or in relation to, part or all of:
a. Commonwealth marine area within the meaning of that Act

b. Commonwealth land within the meaning of that Act.

With regards to 13(3)(d) and (e) more detail has been provided where listed Threatened or Migratory species have
a spatially defined biologically important area (BIA) or habitat critical to survival — as they are spatially defined
areas where aggregations of individuals of a regionally significant species are known to display biologically
important behaviours such as breeding, foraging, resting or migration.

With regards to 13(3)(f) more detail has been provided (Appendix B) for Key Ecological Features (KEFs) as they are
considered as conservation values of the Commonwealth marine area. No Australian Marine Parks (AMPs) or State
protected areas were identified within the EMBA or operational area.
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Figure 4-1: Environment that may be affected (EMBA)
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Table 4-1: Presence of physical receptors within the operational area and EMBA

S4200AH718461

Receptor Type Receptor Description Values and Sensitivities Present Operational Area EMBA
Shoreline Rocky e Foraging habitat (e.g. birds) - Not present. Not present.
¢ Nesting or breeding habitat (e.g.
birds, pinnipeds)
e Haul-out sites (e.g. pinnipeds)
Sandy * Foraging habitat (e.g. birds) - Not present. Not present.

Nesting or breeding habitat (e.g.
birds, pinnipeds)

Haul-out sites (e.g. pinnipeds)

Artificial structure

Sessile invertebrates

Not present.

Not present.

Mangroves Intertidal/subtitle habitat,
mangrove communities

Nursery habitat (e.g. crustaceans,
fish)

Breeding habitat (e.g. fish)

Not present.

Not present.

Saltmarsh Upper intertidal zone,
saltmarsh habitat, habitat for
fish and benthic communities

Nursery habitat (e.g. crustaceans,
fish)

Breeding habitat (e.g. fish)

Not present.

Not present.
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Receptor Type Receptor Description Values and Sensitivities Present Operational Area EMBA
Soft sediment Predominantly low vegetated ¢ Key habitat (e.g. benthic v Water depths in the Water depths in the EMBA
soft sediment substrates invertebrates) operational area range from range from 75.5-2,272 m.
150 - 1,110 m.

The Middle Otway Shelf (70-130 m depth) is a zone of large
tracts of open sand with little or no epifauna to characterise
the area: infaunal communities and bivalves, polychaetes and
crustaceans dominate in the open sand habitat.

The Deep Otway Shelf (130 — 180 m) sediments consist of
accumulations of intensely bioturbated, fine, bio clastic sands.

The Upper Slope of Otway Shelf (>180 m) incorporates the
edge/ top of the shelf which displays nutrient-rich upwelling
currents support extensive, aphotic bryozoan/sponge/coral
communities. The upper slope is dominated by bioturbated
mixture of periplatform bioclastic debris and pelleted
foraminiferal/nannofossil mud. Turbidites and resedimentation
features are common. Bioturbation and shelf-derived skeletal
content decrease progressively downslope and pelagic muds
dominate below 500 m.

See Appendix B.2.7 for more detail.

Seagrass Seagrass meadows * Nursery habitat (e.g. crustaceans, - Not present due to water depths > 95 m and is beyond light
fish) penetrable depths.
e Food source (e.g. fish, turtles)
Algae Macroalgae * Nursery habitat (e.g. crustaceans, v Algae are widespread throughout oceanic environments.
fish)

e Food source (e.g. birds, fish)
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Receptor Type Receptor Description Values and Sensitivities Present Operational Area EMBA
Coral, Sponge Sponge communities, deep * Nursery habitat (e.g. crustaceans, v The operational area and EMBA overlap the West Tasmanian
water coral communities fish) Marine Canyons KEF which is described as supporting diverse

e Breeding habitat (e.g. fish)

sponge communities containing rare but small species in
150 m to 300 m water depth. Sponges are concentrated near
the canyon heads, with the greatest diversity between 200 m
and 350 m depth.

The operational area overlaps ~ 23 km? (0.17%) of the West
Tasmanian Canyons KEF in water depths starting at ~460 m,
while the EMBA overlap starts in 146 m water depth.

Boreen et. al. (1993) describes areas of the Otway shelf edge
and upper slope (150 to 400 m), with nutrient-rich upwelling
currents supporting solitary coral communities. While upper,
deeper areas of slope (300 to 500 m) presence of solitary
azooxanthellate corals occur.

See Appendix B.3.7 for more detail.
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Table 4-2: Presence of ecological receptors within the EMBA

Receptor Type Receptor Description Values and Sensitivities Present Operational Area and EMBA
Plankton Phytoplankton and * Food source (e.g. fish, v Phytoplankton and zooplankton are widespread throughout
zooplankton cetaceans, marine turtles) oceanic environments.

See Appendix B.3.2 for more detail.

Marine invertebrates  Benthic and pelagic * Food source (e.g. fish) v A variety of invertebrate species may occur within the operational
invertebrates area and EMBA, including sponges, molluscs and arthropods.

See Appendix B.3.3 for more detail.

e Commercial species v Commercially important species (e.g. rock lobster, giant crab) may
occur within the operational area and EMBA.

See Appendix B.3.3 for more detail.

Fish Fish * Species habitat v No threatened fish species (or species habitat) occur within the
operational area and EMBA:

See Appendix B.3.4.1 for more detail.

Sharks and rays e Listed marine species v Three shark species (or species habitat) may occur within the
* Listed Threatened species operational area and EMBA:
e Listed Migratory species * porbeagle shark;
e« BIA * shortfin mako shark; and

¢ white shark.

The operational area and EMBA are within a distribution BIA for
the white shark. No habitat critical to the survival of the species or
behaviours were identified.

Table 2-2 details applicable information from the Recovery Plan
for the White Shark (Carcharodon carcharias) (Commonwealth of
Australia, 2013) relevant to the activity.

See Appendix B.3.4.1 for more detail.
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Receptor Type Receptor Description Values and Sensitivities Present Operational Area and EMBA

Pipefish, seahorse, seadragons ~ *  Listed marine species v Present.

26 syngnathid species (or species habitat) may occur within the
operational area and EMBA. No important behaviours or BlAs
have been identified.

See Appendix B.3.4.1 for more detail.

Marine reptiles Marine turtles * Listed marine species v Three marine turtle species (or species habitat) may occur within
« Listed Threatened species the operational area and EMBA:
 Listed Migratory species * loggerhead turtle;

e green turtle; and
e leatherback turtle.

No BIAs or habitat critical to the survival of the species occur
within the operational area and EMBA.

Table 2-2 details applicable information from the Recovery Plan
for Marine Turtles in Australia 2017-2027 (Commonwealth of
Australia, 2017) and Approved Conservation Advice for
Dermochelys coriacea (Leatherback Turtle) (DEWHA, 2008a).

See Appendix B.3.4.2 for more detail.
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Receptor Type Receptor Description Values and Sensitivities Present Operational Area and EMBA
Seabirds Birds that live or frequent the * Listed marine species v 30 seabird and shorebird species were identified in the PMST
ocean « Listed Threatened species which may occur within the operational area and EMBA, with

«  Listed Migratory species migratory, transit and/or foraging behaviours identified.

. BIA The operational area and EMBA intersect foraging BIAs for several
albatross (antipodean albatross, black-browed albatross, Buller's
albatross, Campbell albatross, Indian yellow-nosed albatross, shy
albatross, wandering albatross); wedge-tailed shearwater;

common diving-petrel and short-tailed shearwater.

No roosting or breeding locations occur within the operational
area or EMBA.

Table 2-2 details applicable information from:

* National Recovery Plan for Threatened Albatrosses and Giant
Petrels, 2011 — 2016 (DSEWPaC, 2011b);

¢  Wildlife Conservation Plan for Migratory Shorebirds, 2015
(Commonwealth of Australia, 2015c);

* National Recovery Plan for Gould's Petrel (Pterodroma
leucoptera leucoptera) (DoEC NSW, 2006);

*  Approved Conservation Advice for Blue Petrels (Halobaena
caerulea) (TSSC, 2015c);

*  Approved Conservation Advice for Calidris canutus (Red Knot)
(TSSC, 2016); and

e Approved Conservation Advice for Sternula nereis (Fairy Tern)
(DSEWPaC, 2011a).

See Appendix B.3.4.3 for more detail.
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Receptor Type Receptor Description Values and Sensitivities Present Operational Area and EMBA
Marine mammals Pinnipeds * Listed marine species v Two pinniped species (or species habitat) may occur within the
EMBA:

¢ New Zealand fur-seal; and
e Australian fur-seal.

No BIAs or habitat critical to the survival of the species occur
within the operational area or EMBA.

See Appendix B.3.4.4 for more detail.

Whales * Listed marine species v 22 whale species (or species habitat) may occur within the
« Listed Threatened species operational area and EMBA. Foraging behaviours were identified
for blue, fin, pygmy and sei whales; no other important behaviours

* Listed Migratory species were identified.

© BIA The operational area and EMBA intersect a foraging BIA for the

pygmy blue whale and the species range and current core coastal
area for the southern right whale.

Table 2-2 details applicable information from:

¢ Conservation Management Plan for the Blue Whale, 2015-
2025 (Commonwealth of Australia, 2015a);

* Conservation Management Plan for the Southern Right Whale
2011 - 221 (DSEWPaC, 2012);

* Approved Conservation Advice for Balaenoptera borealis (Sei
Whale) (TSSC, 2015a);

e Approved Conservation Advice for Megaptera novaengliae
(Humpback Whale) (TSSC, 2015d); and

e Approved Conservation Advice for Balaenoptera physalus (Fin
Whale) (TSSC, 2015b).

See Appendix B.3.4.5 for more detail.
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Receptor Type Receptor Description Values and Sensitivities Present Operational Area and EMBA

Dolphins * Listed marine species v Five dolphin species (or species habitat) may occur within the
« Listed Migratory species operational area and EMBA:

* Risso's dolphin;

e dusky dolphin;

* southern right whale dolphin;

e common dolphin; and

* bottlenose dolphin.

No important behaviours or BIAs have been identified.

See Appendix B.3.4.5 for more detail.
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Table 4-3: Presence of socio-economic and cultural receptors within the operational area and EMBA

Receptor Type Receptor Description Values and Sensitivities Present Operational Area and EMBA
Commonwealth Marine  KEF e High productivity v The West Tasmanian Canyons are located on the relatively narrow
Area «  Aggregations of marine life and steep continental slope west of Tasmania. This location has

the greatest density of canyons within Australian waters where 72
submarine canyons have incised a 500 km-long section of slope
(Heap and Harris, 2008).

Submarine canyons modify local circulation patterns by
interrupting, accelerating, or redirecting current flows that are
generally parallel with depth contours.

Williams et al. (2009) found depth-related patterns in benthic
fauna, which peaked at 200-300 m water depth and then
decreases with greater than 400 m.

The operational area overlaps the West Tasmanian Canyons KEF in
water depths starting at ~460 m, while the EMBA overlap starts in
146 m water depth.

The operational area overlaps ~ 23 km? (0.17%) of the West
Tasmanian Canyons.

No specific management plan exists; however West Tasmanian
Canyons KEF values are detailed in the South-east Marine Region
Profile (Commonwealth of Australia, 2015b).

See Appendix B.1.1 for more detail.

AMP * Aggregations of marine life - Not present.

State Parks and Marine Protected Areas e Aggregations of marine life - Not present. The EMBA is more than 21.5 km from closest Marine

Reserves Protected Areas.

Wetlands of Ramsar Wetlands e Aggregation, foraging and nursery - Not present.

International habitat for marine life

Importance

Commercial Fisheries Commonwealth- e Economic benefit v The Commonwealth-managed fisheries that overlap the
managed operational area and EMBA are:
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Receptor Type Receptor Description Values and Sensitivities Present Operational Area and EMBA
* Bass Strait Central Zone Scallop Fishery (Bass Strait CZSF);
e Eastern Tuna and Billfish Fishery (ETBF);
e Eastern Skipjack Fishery;

e Small Pelagic Fishery (SPF);

e Southern and Eastern Scalefish and Shark Fishery (SESSF);
e Southern Bluefin Tuna Fishery (SBTF); and

e Southern Squid Jig Fishery.

Based on data from AFMA only the SESSF has catch effort within
the operational area and EMBA.

The ETBF has not had catch effort within the operational area and
only had catch effort in the EMBA in 2017.

See Appendix B.4.1 for more detail.

Victorian State-managed ¢ Economic benefit v The Victorian State-managed fisheries that overlap the
operational area and EMBA are:

* Rock Lobster Fishery;

* Giant Crab Fishery;

e Abalone Fishery;

e Scallop (Ocean) Fishery;

*  Wrasse (Ocean) Fishery; and

Based on data from Seafood Industry Victoria (SIV) 2014 to 2019
the following have catch effort within the operational area and
EMBA:

* Rock Lobster Fishery; and
* Giant Crab Fishery.
See Appendix B.4.2 for more detail.

Tasmanian State- *  Economic benefit - Based on data from the Tasmanian Department of Primary

managed Industries, Parks, Water and Environment and the Fishery
Assessment Reports there has been no catch effort within the
operational area and EMBA (Stakeholder Record TDPIPWE_24).
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Receptor Type Receptor Description Values and Sensitivities Present Operational Area and EMBA
Recreational Fisheries State-managed e Community = Recreational fishing is popular in Victoria largely centred within
e Recreation Port Phillip Bay and Western Port, outside of the operational area
and EMBA.

See Appendix B.4.3 for more detail.

Recreation and Various human activities e Community - There are no features within the operational area or EMBA to
Tourism and interaction e Recreation attract recreation users or tourism. The distance offshore and
prevailing sea state of the area is not conducive to offshore

e Economic benefit .
vessel-based tourism.

See Appendix B.4.4 and Appendix B.4.5 for more detail.

Industry Shipping e Community v The SEMR is one of the busiest shipping regions in Australia and
e Economic benefit Bass Strait is one of Australia’s busiest shipping routes.
Commercial vessels use the route when transiting between ports
on the east, south and west coasts of Australia, and there are
regular passenger and cargo services between mainland Australia
and Tasmania.

See Appendix B.4.6 for more detail.

Petroleum exploration e Economic benefit v Petroleum exploration has been undertaken within the Otway
and production Basin since the early 1960s. The Beach owned Thylacine/
Geographe pipeline and Thylacine Platform are within the EMBA.

No planned seismic surveys overlap the operational area.

See Appendix B.4.7 and Appendix B.4.8 for more detail

Heritage Maritime e Underwater Protected Heritage - Not present.
Zones

* Underwater cultural heritage

Cultural *  World Heritage Properties - Not present.
e Commonwealth Heritage Places

* National Heritage Places
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5 Environmental impact and risk assessment methodology

5.1 Overview

This section outlines the environmental impact and risk assessment methodology used for the assessment of the
site survey. The methodology is consistent with the Australian and New Zealand Standard for Risk Management
(AS/NZS 1SO 31000:2018, Risk Management — Principles and Guidelines). Figure 5-1 outlines this risk assessment

process.

Communicate and Consult
Who are our stakeholders, what are their objectives and shall we involve them?

- -

Establish the
context

and what are
our objectives?

What do we
need to take J\

into account _1/

- -

Identify the
risk

What might
happen? How,
when and why?

= =

Analyse the
risks

objectives?

What will this
mean for the “\

= =

Evaluate the
risks

Which risks
need treating J\

and our priority
for attention?

- -

Treat the risks

How should we
best deal with
them?

==

- -

- -

Monitor and review

-3

Have the risks and controls changed?

=

Figure 5-1: Risk assessment process
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5.1.1 Definitions
Definitions of the term used in the risk assessment process are detailed in Table 5-1.

Table 5-1: Risk assessment process definitions

Term Definition

Activity Refers to a ‘petroleum activity' as defined under the OPGGS(E)R as:

*  petroleum activity means operations or works in an offshore area undertaken for the
purpose of:

°  exercising a right conferred on a petroleum titleholder under the Act by a petroleum
title; or

e discharging an obligation imposed on a petroleum titleholder by the Act or a
legislative instrument under the Act.

Consequence The consequence of an environmental impact is the potential outcome of the event on affected
receptors (particular values and sensitivities). Consequence can be positive or negative.

Control measure Defined under the OPGGS(E)R as a system, an item of equipment, a person or a procedure, that
is used as a basis for managing environmental impacts and risks.

Emergency condition An unplanned event that has the potential to cause significant environmental damage or harm
to MNES. An environmental emergency condition may, or may not, correspond with a safety
incident considered to be a Major Accident Event.

Environmental aspect An element or characteristic of an operation, product, or service that interacts or can interact
with the environment. Environmental aspects can cause environmental impacts.

Environmental impact Defined under the OPGGE(E)R as any change to the environment, whether adverse or
beneficial, that wholly or partially results from an activity.

Environmental Defined under the OPGGS(E)R as a measurable level of performance required for the
performance outcome management of environmental aspects of an activity to ensure that environmental impacts and
risks will be of an acceptable level.

Environmental Defined under the OPGGS(E)R as a statement of the performance required of a control
performance standard measure.
Environmental risk An unplanned environmental impact has the potential to occur, due either directly or indirectly

from undertaking the activity.

Likelihood The is the chance of the impact occurring.
Measurement criteria Is a verifiable mechanism for determining control measures are performing as required.
Operation Refers to a component or task undertaken to facilitate a petroleum activity. Each operation is

likely to have one or more associated environmental aspects.

Residual risk The risk remaining after control measures have been applied (i.e. after risk treatment).

5.2 Communicate and consult

In alignment with Regulation 11A(2) of the OPGGS(E)R, during the development of this EP, Beach has consulted
with relevant person(s) (stakeholders) to obtain information in relation to their activities within the operational
area and potential impacts to their activities. This information is used to inform the EP and the risk assessment
undertaken for the activity. Stakeholder consultation is an iterative process that continues throughout the
development of the EP and for the duration of a petroleum activity as detailed in Section 8.
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5.3 Establish the context
Context for the risk assessment process is established by:

e understanding the regulatory framework in which the activity takes place (described in the Section 2,
‘Environmental Requirements’);

¢ identifying the environmental aspects of the activity (and associated operations) that will or may cause
environmental impacts or may present risks to the environment (based upon the ‘Activity Description’ in
Section 3);

¢ identifying the environment that may be affected, either directly or indirectly, by the activity (based upon the
‘Existing Environment’ as described in Section 4); and

* understanding the concerns of stakeholders and incorporating those concerns into the design of the activity
where appropriate (outlined in Section 8, ‘Stakeholder Consultation’).

5.4 Identify the potential impacts and risks

Potential impacts (planned) and risks (unplanned) associated with the environmental aspects of the activity are
identified in relation to the operational area and EMBA, either directly or indirectly, by one or multiple aspects of
the activity i.e. identifying the cause-effect pathway by which environmental and social receptors may be
impacted. Table 6-1 details the aspects identified for the activity.

5.5 Analyse the potential impacts and risks

This involves determining the possible contributing factors associated with the impact or risk. Each possible cause
should be identified separately particularly where controls to manage the risk, differ. In this way, the controls can
be directly linked to the impact or risk.

5.6 Establish environmental performance outcomes

Environmental performance outcomes are developed to provide a measurable level of performance for the
management of environmental aspects of an activity to ensure that environmental impacts and risks will be of an
acceptable level.

5.7 Evaluate and treat the potential impacts and risks

The following steps are undertaken using the environmental risk assessment matrix (Table 5-2) to evaluate the
potential impacts and risks:

e identify the consequences of each potential environmental impact, corresponding to the maximum credible
impact;

e for unplanned events, identify the likelihood (probability) of potential environmental impacts (i.e., the
probability of the event occurring);

» for unplanned events, assign a level of risk to each potential environmental impact using the risk matrix.

* identify control measures to manage potential impacts and risks to as low as reasonably practicable (ALARP)
(Section 5.9) and an acceptable level (Section 5.10); and

e establish environmental performance standards for each of the identified control measures.
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5.8 Monitor 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, environmental performance standards and measurement criteria that are described for
each environmental hazard. Additional aspects of monitoring and review are described in the Implementation
Strategy (Section 7).
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Table 5-2: Environmental risk assessment matrix

Environmental Risk Assessment Matrix

Likelihood of Occurrence

Remote (1) Highly Unlikely (2) Unlikely (3) Possible (4) Likely (5)
>50% chance of 999% chance of
occuring within the occuring within the
next year. May occur  next year. Balance of  next year. Impact is
anticipated. Could while. Could occur shortly but a ditict  probability that it will occuring now. Could

occur years to decades.  within a few years.  probability iot won't.  occur. Could occur  occur within days to

Almost Certain (6)
Reputational and/or <1% chance of >10% chance of

. occuring within the within the next year.  in the next year. Ma occuring within the
Community damage / s u u v E
next year. Occurance May occur but not occur but not for a

>1% chance of occuring >5% chance of occuring

Consequence .
: Natural Environment . .
Rating impact / social /

requires exceptional
circumstances.

Catastrophic (6)

Critical (5)

Major (4)

Serious (3)

Moderate (2)

Minor (1)

Long-term destruction of
highly valued ecosystem or
very significant effects on
endangered species or
habitats (formally managed).

cultural heritage

Irreparable damage or highly
valued items or structures of
great cultural significance.
Negative international or
prologed national media (e.g.
2 weeks)

Significant impact on highly
valued (formally managed)
species or habitats to the
point of eradication or
impairment of ecosystem.
Widespread long-term impact.

Major irreparable damage to
highly valued structures /
items of cultural significance.
Negative national media for 2
days or more. Significant
public outery.

Exceptionally unlikely Could occur within

the long-term months to years.
Only occur as a

100 year event.

Severe Severe

Medium Severe

Very serious environmental
effects, such as dosplacement
of species and partial
impairment of ecosystem
(formally managed).
Widespread medium and
some long-term impact.

Significant damage to items of

cultural significance. Negative

national media for 1 day. NGO
adverse attention,

Moderate effects on biological
or physical environment

T and

Permanent damage to items
of cultural significance.

serious short-term effects but
not affecti

State media.
Heightened concern from local|

functions.

ity. Criticism by
NGOs.

Minor short-term damage to
area of limited significance
(not formally managed). Short:
term effects but not affecting
ecosystem functions.

Some damage to items of
cultural significance. Minor
adverse local public or media
attention and complaints.

No lasting effects. Low-level
impacts on biological and
physical environment to an
area of low significance (not
formally managed).

Low level repairable damage

to commonplace structures.

Public concern restricted to
local complaints.
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5.9 Demonstration of ALARP

Beach's approach to demonstration of ALARP includes:

e systematically identify and assess all potential environmental impacts and risks associated with the activity
* where relevant, apply industry ‘good practice’ controls to manage impacts and risks

* assess the effectiveness of the controls in place and determine whether the controls are adequate according
to the 'hierarchy of control’ principle

e for higher order impacts and risks undertake a layer of protection analysis and implement further controls if
both feasible and reasonably practicable to do so.

NOPSEMA's EP decision making guideline (NOPSEMA, 2019) states that in order to demonstrate ALARP, a
titleholder must be able to implement all available control measures where the cost is not grossly
disproportionate to the environmental benefit gained from implementing the control measure.

There is no universally-accepted guidance to applying the ALARP principle to environmental assessments. For this
EP, the guidance provided in NOPSEMA's EP decision making guideline (NOPSEMA, 2018) guideline has been
applied, and augmented where deemed necessary.

The level of ALARP assessment is dependent upon:
e the residual impact and risk level (high versus low)
e the degree of uncertainty associated with the assessed impact or risk.

The following section details how the guidance provided in NOPSEMA's EP decision making guideline (NOPSEMA,
2019).

5.9.1 Residual impact and risk levels
Lower-order environmental impacts and risks

NOPSEMA defines lower-order environmental impacts and risks as those where the environment or receptor is
not formally managed, less vulnerable, widely distributed, not protected and/or threatened and there is
confidence in the effectiveness of adopted control measures.

Impacts and risks are considered to be lower-order and ALARP when, using the environmental risk assessment
matrix (Table 5-2), the impact consequence is rated as ‘minor’ or ‘moderate’ or risks are rated as ‘low’, ‘'medium’ or
‘high." In these cases, applying ‘good industry practice’ (as defined in Section 5.9.3) is sufficient to manage the risk.

Higher-order environmental impacts and risks

NOPSEMA defines higher-order environmental impacts and risks as those that are not lower order risks or impacts
(i.e., where the environment or receptor is formally managed, vulnerable, restricted in distribution, protected or
threatened and there is little confidence in the effectiveness of adopted control measures).

Impacts and risks are considered to be higher-order when, using the environmental risk assessment matrix (Table
5-2), the impact consequence is rated as ‘serious’, ‘major’, ‘critical’ or ‘catastrophic’, or when the risk is rated as
‘severe’ or ‘extreme’. In these cases, further controls must be considered as per Section 5.9.4 and 5.9.5.
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An iterative risk evaluation process is employed until such time as any further reduction in the residual risk ranking
is not reasonably practicable to implement. At this point, the impact or risk is reduced to ALARP. The
determination of ALARP for the consequence of planned operations and the risks of unplanned events is outlined
in Table 5-3.

Table 5-3: ALARP determination for consequence (planned operations) and risk (unplanned events)

Consequence . . .. q
ranking Minor Moderate | Serious Critical = Catastrophic
Plannfed Broadly Tolerable if ALARP Intolerable

operation acceptable
Residual
impact Lower order impacts Higher order impacts
category
Unpl d Broadl
nplanne roadly Tolerable if ALARP Intolerable
event acceptable
Residual risk
esiduatris Lower order risks Higher order risks
category

5.9.2  Uncertainty of impacts and risks

In addition to the evaluation of residual impacts and risks as described above, the relative level of uncertainty
associated with the impact or risk is also used to inform whether the application of industry good practice is
sufficient to manage impacts and risks to ALARP, or if the evaluation of further controls is required.

In alignment with NOPSEMA's ALARP Guidance Note (NOPSEMA, 2015), Beach have adapted the approach
developed by Oil and Gas UK (OGUK) (OGUK, 2014) for use in an environmental context to determine the
assessment technique required to demonstrate that potential impacts and risks are ALARP (Figure 5-2).
Specifically, the framework considers impact severity and several guiding factors:

* activity type;
* risk and uncertainty; and

e stakeholder influence.
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Factor A

Nothing new or unusual

- Type of Represents normal business
5 Activity Well-understood activity
Lo Good practice well-defined
c
]
o
c Risk and Risks are well understood
(+] Uncertainty Uncertainty is minimal
-
-
1%
a
No conflict with company values
Stakeholder
Influence No partner Interest

No significant media interest

L
co
Q3
s g Engineering
"= Risk
8 (9] Assessment
sp
Precautionary
Approach

B

New to the organisation or
geographical area

qQ t or non dard activity

Good practice not well defined or met
by more than one option

Risks amenable to assessment using
well-established data and thod:

Some uncertainty

No conflict with company values
Some partner interest

Some persons may object

May attract local media attention

C

New and unproven Invention, design,
development or application
Prototype or first use

No established good practice for whole
activity

Significant uncertainty In risk
Data or thodologl
unproven

No consensus amongst subject matter
experts

with y values

Significant partner interest
Pressure groups likely to object

Likelihood of adverse attention from
national or international media

Figure 5-2: OGUK (2014) decision support framework

A Type A decision is made if the risk is relatively well understood, the potential impacts are low, activities are well
practised, and there are no conflicts with company values, no partner interests and no significant media interests.
However, if good practice is not sufficiently well-defined, additional assessment may be required.

A Type B decision is made if there is greater uncertainty or complexity around the activity and/or risk, the
potential impact is moderate, and there are no conflict with company values, although there may be some partner
interest, some persons may object, and it may attract local media attention. In this instance, established good
practice is not considered sufficient and further assessment is required to support the decision and ensure the risk

is ALARP.

A Type C decision typically involves sufficient complexity, high potential impact, uncertainty, or stakeholder
influence to require a precautionary approach. In this case, relevant good practice still must be met, additional
assessment is required, and the precautionary approach applied for those controls that only have a marginal cost

benefit.

In accordance with the regulatory requirement to demonstrate that environmental impacts and risks are ALARP,
Beach has considered the above decision context in determining the level of assessment required.

The levels of assessment techniques considered include:

e good practice;
* engineering risk assessment; and

e precautionary approach.
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5.9.3  Good practice

OGUK (2014) defines ‘good practice’ as the recognised risk management practices and measures that are used by
competent organisations to manage well-understood hazards arising from their activities.

‘Good practice’ can also be used as the generic term for those measures that are recognised as satisfying the law.
For this EP, sources of good practice include:

* requirements from Australian legislation and regulations
e relevant Australian policies

* relevant Australian Government guidance

e relevant industry standards and/or guidance material

¢ relevant international conventions.

If the ALARP technique is determined to be ‘good practice’, further assessment (‘engineering risk assessment’) is
not required to identify additional controls. However, additional controls that provide a suitable environmental
benefit for an insignificant cost are also identified at this point.

5.9.4  Engineering risk assessment

All potential impacts and risks that require further assessment are subject to an ‘engineering risk assessment'.
Based on the various approaches recommended in OGUK (2014), Beach believes the methodology most suited to
this activity is a comparative assessment of risks, costs, and environmental benefit. A cost-benefit analysis should
show the balance between the risk benefit (or environmental benefit) and the cost of implementing the identified
measure, with differentiation required such that the benefit of the control can be seen and the reason for the
benefit understood.

5.9.5 Precautionary approach

OGUK (2014) states that if the assessment, considering all available engineering and scientific evidence, is
insufficient, inconclusive, or uncertain, then a precautionary approach to impact and risk management is needed.
A precautionary approach will mean that uncertain analysis is replaced by conservative assumptions that will result
in control measures being more likely to be implemented.

That is, environmental considerations are expected to take precedence over economic considerations, meaning
that a control measure that may reduce environmental impact is more likely to be implemented. In this decision
context, the decision could have significant economic consequences to an organisation.

5.10 Demonstration of acceptability

Regulation 13(5)(c) of the OPGGS(E)R requires demonstration that environmental impacts and risks are of an
acceptable level.

Beach considers a range of factors when evaluating the acceptability of environmental impacts and risks
associated with its activities. This evaluation works at several levels, as outlined in Table 5-4, which is based on
Beach'’s interpretation of the NOPSEMA EP content requirements (NOPSEMA, 2019).
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Test

Policy
compliance

Management
system
compliance

Stakeholder
engagement

Laws and
standards

Industry
practice

Environmental
context

Environmentally
Sustainable
Development
(ESD) Principles

5.10.1

Question

Is the proposed management of the impact
or risk aligned with Beach's Environmental
Policy?

Is the proposed management of the impact
or risk aligned with the company’s Health,
Safety and Environment Management System
(HSEMS)?

Have stakeholders raised any concerns about
activity impacts or risks, and if so, are
measures in place to manage those
concerns?

Is the impact or risk being managed in
accordance with existing Australian or
international laws or standards?

Is the risk being managed in line with
industry practice?

Is the impact or risk being managed pursuant
to the nature of the receiving environment
(e.g. sensitive or unique environmental
features generally require more management
measures to protect them than environments
widely represented in a region)?

Is the impact or risk being managed such that
the activity can be carried out in a manner
consistent with the principles of ESD?

Ecologically sustainable development

Acceptability demonstration

The impact or risk must be compliant with
the objectives of the company policies.

Where specific company procedures,
guidelines, expectations are in place for
management of the impact or risk in
question, acceptability is demonstrated.

Stakeholder concerns must have been
adequately responded to and closed out.

Compliance with specific laws or standards
is demonstrated.

Management of the impact or risk complies
with relevant industry practices.

The proposed impact or risk controls,
environmental performance objectives and
standards must be consistent with the
nature of the receiving environment.

Activity must be carried out in a manner
consistent with the relevant ESD principles.

Section 3A of the EPBC Act defines ecologically sustainable development (ESD), which is based on Australia’s
National Strategy for Ecological Sustainable Development (ESDSC, 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.’

Relevant ESD principles and how they are applied by Beach:

) decision making processes should effectively integrate both long term and short term economic,
environmental, social and equitable considerations. This principle is inherently met through the EP
development process, as such this principal is not considered separately for each acceptability
evaluation.

) 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.
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. 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. The EP risk assessment methodology ensures that potential impacts and risks
are ALARP, where the potential impacts and risks 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 principle is not considered separately for each acceptability
evaluation.

. the conservation of biological diversity and ecological integrity should be a fundamental
consideration in decision making. Beach considers if there is the potential to affect biological
diversity and ecological integrity through the risk assessment process.
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6 Environmental impact and risk assessment
6.1 Overview

In accordance with Regulation 13(5)(6) of the OPGGS(E)R, this section presents the impact and risk assessment for
the environmental hazards identified for the site survey using the methodology described in Section 5. Potential
impacts (planned) and risks (unplanned) associated with the environmental aspects of the activity are identified in
Table 6-1 with lower order impacts and risks assessed in Table 6-2 and higher order impacts and risks assessed in
6.2, 6.3 and 6.4.

Table 6-1: Activity and aspect relationship
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Geotechnical survey X X
Geophysical survey X X
Vessel operations X X X X X X X X X
Spill response X X X X X X X X
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Table 6-2: Site survey environmental impact and risk ratings, control identification, ALARP and acceptability assessment

PCPT: total footprint 100 m?
Grab samples: total footprint 20 m?
USBL: total footprint 0.2 m?

Thus, the extent of impact is predicted to be
620 m? or 0.00062 km?.

The water depths at the proposed well
locations where coring is planned to be
undertaken range from 308 m to 570 m (Table
3-2).

As described in Table 4-1 and Appendix B.2.1,
the operational area is within the deep shelf
and upper slope of the Otway Shelf which
consists of nutrient-rich upwelling currents
supporting solitary coral communities and
bioturbated muds with the presence of solitary
azooxanthellate corals, respectively.

The operational area also overlaps the West
Tasmanian Canyons KEF in water depths
greater than 460 m. The presence of these
canyons influences depth-related patterns in
benthic fauna, which peaks at 200-300 m water
depth and then decreases with depths greater

Potential ALARP Good Practice Additional Likelihood
Impact or Consequence Decision Control Control of Residual Acceptability
Activity Aspect Risk Receptor Evaluation of Impacts and Risks Rating Context  Measure Measures Occurrence  Risk Acceptability Assessment Outcome
Geotechnical  Seabed Change in Benthic habitat The vessel will hold station using DP or Minor (1) A CM#1: None N/A Low ¢ The proposed management of the Acceptable
survey and disturbance habitat (soft sediment, propellers as water depths are too deep for Geotechnical identified impact is aligned with the Beach
geophysical coral and anchoring. Scope of Work Environment Policy.
survey spon.wges Sgabed disturbance will oceur from physical «  The proposed management of the
Marlne disturbance from the following: impact is aligned with the Health,
invertebrates Cores: total footprint 500 m? Safety and Environment

Management System (HSEMS)
and/or procedural requirements.

No stakeholder objections or claims
have been raised.

The impact is being managed in
accordance with legislative
requirements.

Good practice controls have been
defined.

The predicted level of impact will
not modify, destroy, fragment,
isolate or disturb an important or
substantial area of habitat such that
an adverse impact on marine
ecosystem functioning or integrity
in a Commonwealth marine area
results.

The environmental impact
assessment (EIA) demonstrates
consistency with the principles of
ESD.

than 400 m.

The extent of the area of impact is predicted to
be 0.00062 km? for a duration of up to months
to years while the disturbed areas recolonise.
The severity is assessed as minor based on:

e the nature of the benthic habitat within the
operational area consists of bioturbated
muds with low levels of benthic fauna.

e the extent of seabed disturbance and any
associated biota will occur over a very small
area and equates to 0.0000046% of the West
Tasmanian Canyons KEF (13,560 km?).

o the seabed disturbance will not modify local
circulation patterns of the West Tasmanian
Canyons KEF which influence local nutrients,
prey, dispersal of eggs, larvae and juveniles
and benthic diversity.

e no critical habitats or threatened ecological
communities are within the operational area.
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Potential ALARP Good Practice Additional Likelihood
Impact or Consequence Decision Control Control of Residual Acceptability
Activity Aspect Risk Receptor Evaluation of Impacts and Risks Rating Context  Measure Measures Occurrence  Risk Acceptability Assessment Outcome
e results of surveys of previous seabed
disturbance from oil and gas activities
indicate that recovery of benthic fauna in
soft sediment substrates occurs within six to
12 months of cessation of the activity (URS,
2001).
e recolonisation and recovery will occur from
the undisturbed surrounding area (Ingole et
al. 2013 and Bluhm 2001).
Geophysical ~ Underwater Injury/ Further assessment required (Section 6.2).
survey acoustic mortality to
Geotechnical €missions fauna
survey Behavioural
Vessel disturbance
operations
Vessel Atmospheric Change in air Air quality Minor emissions are predicted from the vessel ~ Minor (1) A CM#2: MO 97: None N/A Low * The proposed management of the Acceptable
operations emissions quality Seabirds from the use of diesel combustion engine. Marine Pollution identified impact is aligned with the Beach
The operational area overlaps foraging BIAs for Prever\tion — Air Environment Policy.
seyeral albatross, common divin.g-petrel, short- Pollution «  The proposed management of the
tailed shearwgtcer and wedgejtalled shearwater. impact is aligned with the HSEMS
No habltat crltlc‘al .to the SUI‘VIVE-:]| of these and/or procedural requirements.
species occur within the operational area.
Atmospheric emissions are not identified as a * Eo stgkehold'ergbjectlons or claims
threat in the National Recovery Plan for ave been raised.
Threatened Albatrosses and Giant Petrels * The impact is being managed in
2011-2016 (DSEWPaC, 2011b). accordance with legislative
Vessel emissions would not be significant requirements.
enough to impact on climate change. * Good practice controls have been
The extent of the area of impact is predicted to defined.
be localised to the emission point as offshore ) ] )
winds will rapidly disperse atmospheric * The predlgted level of impact will .
emission to background levels close to the nF)t resglt ina substantial change in
source for a duration of up to 28 days while ar quality Wb'ch may adversely
the site survey is undertaken. The severity is impact on blgdlver5|t¥, ecological
assessed as minor based on emissions will integrity; social amenity or human
rapidly disperse to background levels close to health.
the emission source and it is unlikely that *  The predicted level of impact will
seabirds would be this close to the emission not impact the long-term survival
source. and recovery of albatross and giant
petrel populations breeding and
foraging as per the National
Recovery Plan for Threatened
Albatrosses and Giant Petrels 2011-
2016 (DSEWPaC, 2011b).
e The EIA demonstrates consistency
with the principles of ESD.
Coastal There are no coastal settlements within the N/A
settlements operational area or at a distance where
impacts from air emissions would occur.
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Evaluation of Impacts and Risks

Consequence

Good Practice
Control
Measure

Acceptability Assessment

Potential

Impact or
Activity Aspect Risk
Vessel Light Change in
operations emissions fauna

behaviour

As the site survey will be undertaken 24 hours
a day lighting is required at night for
navigation and to ensure safe operations when
working on the vessel. A change in ambient
light levels could result in a localised light
glow.

This can lead to changes in fauna behaviour,
through attraction of light-sensitive species
such as seabirds (Commonwealth of Australia,
2020).

The operational area overlaps foraging BIAs for
several albatross species, common diving-
petrel, short-tailed shearwater and wedge-
tailed shearwater. Foraging, feeding or related
behaviour was also identified from the PMST
Report for several albatross species.

The extent of the area of impact is predicted to
be within the operational area for a duration of
up to 28 days while the site survey is
undertaken. The severity is assessed as minor
based on:

e light emissions are not identified as a threat
in National Recovery Plan for Threatened
Albatrosses and Giant Petrels 2011-2016
(DSEWPaC, 2011b).

e albatrosses forage most actively during
daylight and are less active at night because
their ability to see and capture prey from the
air is reduced (Phalan et al. 2007).

¢ Brooke (2004) cited on Animal Diversity Web
(2020) details that common diving-petrel
spends the night in burrows during the
breeding season and seem to forage mainly
during the day, although they also forage at
night on vertically migrating plankton. The
operational rea overlaps 0.023% of the
common diving-petrel foraging BIA (437,406
km3).

the short-tailed shearwater returns to the
colonies at dark after feeding at sea during
the day (AAD, 2019).

Warham, (1996) cited in Beaver (2018)
details that the wedge-tailed shearwater
forms large aggregations referred to as
“rafts” just offshore from their breeding
colony just on dusk and enter and leave the
colony at night to avoid predators.

o these foraging BIAs are very large typically
covering the whole of the SEMR thus it is not

CM#3: Lighting
inspection

The proposed management of the
impact is aligned with the Beach
Environment Policy.

The proposed management of the
impact is aligned with the HSEMS
and/or procedural requirements.

No stakeholder objections or claims
have been raised.

Vessel lighting will meet safety and
navigation legislative requirements
in relation to lighting.

Relevant good practice controls
have been identified.

The predicted level of impact will
not lead to a long-term decrease in
the size of a Threatened or
Migratory listed seabird population
or have a substantial adverse effect
on a population of seabirds
including its life cycle (for example,
breeding, feeding, migration
behaviour, life expectancy) and
spatial distribution.

The EIA demonstrates consistency
with the principles of ESD.
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Impact or Consequence Decision Control Control of Residual Acceptability
Activity Aspect Risk Receptor Evaluation of Impacts and Risks Rating Context  Measure Measures Occurrence  Risk Acceptability Assessment Outcome
predicted that a large number of birds would
be present in the operational area.
Marine turtles Artificial light can disrupt turtle nesting and

hatching behaviours. There are no turtle

nesting beaches or coastline within the

operational area. The operational area is ~

76.5 km from the coastline thus lighting

impacts to turtles are not predicted.

Vessel Planned Change in Water quality Wastewater discharges can result in localised Minor (1) A CM#4: Offshore  None N/A Low The proposed management of the Acceptable
operations discharges: water quality Plankton impacts to water quality from increased Environmental identified impact is aligned with the Beach
Cooling water Fish temperature, salinity, nutrients, chemicals and Chemical Environment Policy.
. hydrocarbons which can lead to toxic effects to Assessment
Brine Marine turtles . The proposed management of the
marine fauna. Process . - .
Treated bilge Marine ) ) impact is aligned with the HSEMS
. 4 I Vessel wastgwater d!scharges will be of low CM#5: ‘ and/or procedural requirements.
ewage an mammals volume during the site survey and of an Protection of the
greywater West Tasmanian  intermittent nature. Open marine waters are Sea (Prevention No stakeholder objections or claims
Marine Canyon typically influenced by regional wind and of Pollution from have been raised.
KEF Iarglz—sc.alle cur;entfpatternj resultlngf in the Ships) Act 1983 The impact is being managed in
rapid mixing of surface and near surface waters CM#6: accordance with legislative

thus it is expected t.hat any wastewater Preventative requirements.

discharges would disperse quickly over a small Maintenance :

area. System Gogd practice controls have been

Discharges with the potential to contain toxic defined.

components such as bilge and sewage will be The predicted level of impact will

treated prior to discharge. not result in a substantial change in

The extent of the impact is predicted to be water quality which may adversely

within the operational area for a duration of up impact on biodiversity, ecological

to 28 days. The severity is assessed as minor integrity; social amenity or human
based on: health.

« marine discharges will be of low toxicity with The EIA demonstrates consistency
controls such as treatment and chemical with the principles of ESD.
assessment in place.

e marine discharges are not predicted to have
lasting effects on either the biological or
physical environment in the area of open
water of the operational area.

e discharges will be intermittent and of a low
volume and rapidly disperse in the marine
environment.

e the operational area does not overlap any
marine parks or threatened ecological
communities.

e marine discharges do not interfere with
wind-generated upwelling events, nor are
they likely to impact marine fauna attracted
to the area by regional upwelling events.

e potential impacts to plankton are not
expected to result in impacts to foraging
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marine species given the overall abundance
of food resources within the region.
e as the discharges are discharged into an
open oceanic environment they are
predicted to mix rapidly with the
surrounding waters and impacts to
sediments and benthic biota including
invertebrates is not predicted.
e given the anticipated rapid dilution of low
concentration of hydrocarbons and
chemicals within the water column, there is
no identified potential for decreases in water
quality that may impact on marine fauna
attracted to regional upwelling events.
e the operational area overlaps 0.17% of the
West Tasmanian Marine Canyon KEF. Given
the anticipated rapid dilution of low
concentration of hydrocarbons and
chemicals within the water column, there is
no identified potential for decreases in water
quality that may impact on marine fauna,
biota or upwelling events associated with
this KEF.
Vessel Planned Change in Seabirds Periodic discharge of macerated food scraps to  Minor (1) A CM#7: MO 95: None N/A Low The proposed management of the Acceptable
operations discharge: fauna Fish the marine environment will result in a Marine Pollution identified impact is aligned with the Beach
Food waste behaviour temporary increase in nutrients in the water Prevention - Environment Policy.
column that is expected to be localised to Garbage
. . The proposed management of the
waters surrounding the vessel during the . N .
survey. impact is aligned with the HSEMS
and/or procedural requirements.
The operational area overlaps foraging BIAs for
several albatross species, common diving- No stakeholder objections or claims
petrel, short-tailed shearwater and wedge- have been raised.
tailed §hearwater. F(.)ragir.u_.g, feeding or related The impact is being managed in
behaviour was also identified frqm the PMST accordance with legislative
Report for severalhalbatross sPeC|es. No h.ab}tat requirements.
critical to the survival of seabirds occur within
the operational area. Good practice controls have been
Reliance of fisheries discards is identified as a defined.
threat in the National Recovery Plan for The predicted level of impact will
Threatened Albatrosses and Giant Petrels not lead to a long-term decrease in
2011-2016 (DSEWPaC, 2011b); however, for the size of a threatened or
survey vessel food waste the discharge would migratory listed seabird or fish
be sporadic and for a short duration thus population or have a substantial
would not result in seabirds habituating to this adverse effect on a population of
food source. seabirds or fish including its life
Fish may also become attracted to food scraps cycle (for example, breeding,
but as for seabirds the sporadic nature of feeding, migration behaviour, life
survey vessel food scraps would not lead to expectancy) and spatial distribution.
fish habituating to this food source. The EIA demonstrates consistency
The extent of the impact is predicted to be with the principles of ESD.
500 m from the vessel with a duration of up to
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28 days. The severity is assessed as minor
based on:
¢ food waste discharges are sporadic and for a
short duration thus would not result in fauna
habituating to this food source.
e food waste will rapidly disperse in the
marine environment.
Vessel Planned Change in Recreation and Sewage and food discharges will be rapidly N/A
operations Discharges: aesthetic value  tourism diluted, with impacts limited to within the
Food waste operational area. No recreation or tourism has
been identified within the operational area due
Sewage and
to lack of features.
greywater
Vessel Physical Injury/ Marine turtles Marine fauna species most susceptible to Moderate (2) A CM#8: EPBC None Highly Low ¢ The proposed management of the Acceptable
operations presence: mortality to Whales vessel strike are typically characterised by one Regulations identified Unlikely (2) impact is aligned with the Beach
collision with fauna Dolphins or more of the following characteristics: 2000 - Part 8 Environment Policy.
marine fauna » commonly dwells at or near surface waters PiViSiO”. 8.1 . «  The proposed management of the
) interacting with . N .
e often slow moving or large cetaceans impact is aligned with the Beach
+ frequents areas with a high levels of vessel 0. HSEMS and/or procedural
traffic CM#9: Streamer requirements.
tail buoy turtle
» fauna population is small, threatened, or guard * No stakeholder objections or claims
hicall trated i that i
geographically cor.\cen.ra ed in areas tha CM#10 Vessel have been raised.
also correspond with high levels of vessel ) . .
traffic speed * The impact is being managed in
. o restrictions accordance with legislative
Thg NatlonaI.Strategy for Mitigating Vessel requirements.
Strike of Marine Mega-fauna (Commonwealth
of Australia, 2017) identifies cetaceans and ¢ Good practice controls have been
marine turtles as being vulnerable to vessel defined.
collisions. * The predicted level of impact will
Three marine turtle species (or species habitat) not lead to a long-term decrease in
may occur within the operational area though the size of a Threatened or
no BIAs or critical habitat to the survival of the Migratory listed turtle, whale or
species were identified. The Recovery Plan for dolphin population or have a
Marine Turtles in Australia (Commonwealth of substantial adverse effect on a
Australia, 2017) identified vessel strike as a population of turtle, whale or
threat. Historically turtles have been recorded dolphin including its life cycle (for
as being trapped in the streamer tail buoys; example, breeding, feeding,
however, turtle guards on streamers are migration behaviour, life
standard equipment, therefore there is no expectancy) and spatial distribution.
cause effect pathway for entrapment of turtles Vessel collision with marine fauna if it
in streamer buoys. : .
occurred will not:
22 whale species (or species habitat) may occur . .
L . . e impact on the recovery of marine
within the operational area. Foraging
. . - . turtles as per the Recovery Plan for
behaviours were identified for some species . . .
(blue, fi ight and sei whales): Marine Turtles in Australia
ue. Tin, pygmy right and sei wha'es), no (Commonwealth of Australia, 2017).
other biologically important behaviours were .
identified. The operational area intersects a * impact the recovery of the blue
foraging BIA for the pygmy blue whale and is whale as per the Conservation
Management Plan for the Blue
Whale (Commonwealth of Australia
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within the species range and current core 2015a). Actions from the recovery
coastal range for the southern right whale. plan applicable to vessel collision
Five dolphin species may occur within the will be implemented.
operational area. No important behaviours or ¢ impact the recovery of the southern
BIAs have been identified. right whale as per the Conservation
The Conservation Management Plan for the Management Plan for the Southern
blue whale and for the southern right whale Right Whale (DSEWPaC, 2012).
and Conservation Advice for the fin whale, ¢ impact the recovery of sei, fin or
humpback whale and sei whale identify vessel humpback whales covered by
strike as a threat. conservation advice.
The National Strategy for Reducing Vessel Actions from the Conservation
Strike on Cetaceans and other Marine Management Plan for the Blue Whale
Megafauna 2017 (Commonwealth of Australia, (Commonwealth of Australia 2015a)
2017.c) ic.lentifies. t.hat speed is a concern when applicable to the activity to minimise
consvlderlng coIhsnon. risk and that slower . vessel collisions have been addressed
moving vessels provide greater opportunity for as per:
fauna and vessels to avoid collision. The ' S
: . . ¢ ensure all vessel strike incidents are
National Strategy for Reducing Vessel Strike on . . . .
. reported in the National Ship Strike
Cetaceans and other Marine Megafauna . .
. Database. Vessel collision with
2017(Commonwealth of Australia, 2017¢) does . .
. . . protected marine fauna are required
not make any recommendations in relation to S .
. . to be reported as detailed in Section
a maximum vessel speed, but case studies 791
within the strategy have implemented a 10 - . .
L L ¢ ensure the risk of vessel strikes on
knot speed limit in sensitive areas. . .
blue whales is considered when
Based on this information vessel speeds within assessing actions that increase
the operational area will be restricted to 10 vessel traffic in areas where blue
knots. whales occur and, if required,
The extent of the area of where the risk of a appropriate mitigation measures are
vessel collision with fauna may occur is within implemented. This EP details the
the operational area and the risk could occur impact assessment and mitigation
during the 28 days that the site survey is measures (controls) to be
undertaken. It less likely to occur during the implemented to ensure impacts are
geotechnical survey as the vessel will be of an acceptable level and ALARP.
statio.nary while undertaking sampling. The «  The EIA demonstrates consistency
severity is assessed as moderate and likelihood with the principles of ESD.
as highly unlikely based on:
* within the operational area the survey
vessel will be slow moving to stationary.
* the occurrence of vessel strikes is very low
with no incidents occurring to date
associated with Beach'’s activities in the
Otway or Bass Strait region.
e if anincident occurred, it would be
restricted to individual fauna and unlikely
to impede the recovery of a protected
species.
Vessel Physical Displacement Recreation and Due to the distance offshore (76.5 km) and the ~ Minor(1) A CM#11: CM#12: N/A Low ¢ The proposed management of the Acceptable
operations presence of other tourism lack of emergent features recreational fishing Ongoing Commercial impact is aligned with the Beach
marine users consultation Fisher Environment Policy.
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Recreational
fisheries

Snagging of
fishing
equipment Commercial

fisheries

and tourism is unlikely within the operational
area.

Based on data from AFMA there are currently
three licensees within the Commonwealth
SESSF that potentially fish in the operational
area. Over the past 10 years there has been up
seven to licensees (See Appendix B.4.1).

The SESSF use trawl, gilinet and hook fishing
methods. Only gillnets are left in the water
with surface buoys which could be a snagging
issue for the geophysical equipment.

Based on information provided by SETFIA
(Stakeholder Record SETFIA #87) gillnet fishing
does not occur deeper than 183 m

(100 fathoms). The operational area is within
150 — 1110 m water depths, with the area of
overlap with the demersal gillnet fishing area
representing ~ 11.7 km?2.

Based on information provided by SETFIA
(Stakeholder Record SETFIA #87) trawl fishing
generally runs along the 700 m depth contour.
The operational area is within 150 — 1,710 m
water depths with the area of overlap with the
trawl fishery representing ~ 63.3 km?.

Based on SIV data from 2014 to 2019 there is
potential a low level of catch effort for the
Rock Lobster Fishery and Giant Crab Fishery
within the operational area.

For the Rock Lobster Fishery, it is unlikely there
is catch effort within the operational area as
southern rock lobsters are found to depths of
150 m, with most of the catch coming from
inshore waters less than 100 metres deep (VFA,
2017). The water depth of the operational area
is 150 — 1,110 m. Thus, the area of overlap
would be minimal.

For the Giant Crab Fishery there is the potential
for some overlap with the operational area as
giant crabs inhabit the continental slope at
approximately 200 m depth and are most
abundant along the narrow band of the shelf
edge. The area of overlap with the operational
area is 16.5 km?.

The extent of displacement is the operational
area of 100 km? for a duration of up to 28
days. The severity is assessed as minor based
on:

e The duration of site survey which will take
a maximum of 28 days.

CM#13:
Geophysical
Survey
Separation
Distance

Operating
Protocol

The proposed management of the
impact is aligned with the HSEMS
and/or procedural requirements.

No stakeholder objections or claims
have been raised.

The impact is being managed in
accordance with legislative
requirements.

Good practice and additional
controls have been identified in
consultation with stakeholders.

The predicted level of impact is that
the activity will not interfere with
other marine users to a greater
extent than is necessary for the
exercise of right conferred by titles
granted.

The EIA demonstrates consistency
with the principles of ESD.
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e The small area (100 km?) of the site survey,
resulting in an overlap with fishers which is
small compared to the broader fishery
area.

e Fishery stakeholders have not raised any
objections or claims in relation to snagging
or displacement.

e Permanent exclusion zones not required.

Stakeholder engagement will be ongoing, and
any displacement or potential snagging
impacts can be managed by:

e Providing on-water communication using
text messages and radio communication.

e Providing look-ahead information to
fishers allowing them to avoid the vessel
and fish in other parts of the operational
area, if required.

e The implementation of Beach's
Commercial Fisher Operating Protocol to
potentially impacted fishers, whereby
fishers should not suffer an economic loss
as a result of Beach's activities. Should a
fisher incur additional costs in order to
work around Beach'’s activities, or if they
have lost catch or have damaged
equipment Beach will assess the claim and
ask for evidence including past fishing
history and the loss incurred and, where
the claim is genuine, will provide
compensation. Beach will also ensure that
the evidence required is not burdensome
on the fisher while ensuring genuine
claims are processed.

Two seismic surveys have been identified as
overlapping the operational area. However, as
detailed in Appendix B.4.7. neither survey
overlaps the operational area or timing.

Shipping

The operational area includes major shipping
routes; however, vessels activities associated
with the Otway Gas Development have been
ongoing for over 10 years and to date there

has been no interactions or incidents.

While undertaking the 2D survey the vessel will
have limited capability to move as it will be
towing a 1.2 km streamer. However, this will be
limited to a period of 8 days and marine
notices will be issued to warn other mariners.

Minor (1)

A

CM#11:
Ongoing
consultation

None
identified

N/A

Low

* The proposed management of the Acceptable
impact is aligned with the Beach
Environment Policy.

* The proposed management of the
impact is aligned with the HSEMS
and/or procedural requirements.

* No stakeholder objections or claims
have been raised.

* The impact is being managed in
accordance with legislative
requirements.
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e Good practice controls have been
defined to alert relevant
stakeholders of the seabed survey.
* The predicted level of impact is that
the activity will not interfere with
other marine users to a greater
extent than is necessary for the
exercise of right conferred by titles
granted.
¢ The EIA demonstrates consistency
with the principles of ESD.
Vessel Unplanned Injury/ Seabirds Transfer of waste will only occur in port. Minor (1) A CM#7: MO 95: None Remote (1) Low * The proposed management of the Acceptable
operations release: waste  mortality to Sharks Waste accidently released to the marine Marine Pollution identified impact is aligned with the Beach
fauna Marine turtles environment may lead to injury or death to Prevention - Environment Policy.
Marine individual marine fauna through ingestion or Garbage
entanglement.
mammals
The Threat Abatement Plan for the Impacts of
Marine Debris on Vertebrate Marine Life
(DEWHA, 2009) details harmful marine debris
impacts on a range of marine life, including
protected species of birds, sharks, turtles and
marine mammals. Harmful marine debris refers
to all plastics and other types of debris from
domestic or international sources that may
cause harm to vertebrate marine wildlife. This
includes land sourced plastic garbage (e.g.
bags, bottles, ropes, fibreglass, piping,
insulation, paints and adhesives), derelict
fishing gear from recreational and commercial
fishing activities and ship-sourced, solid non-
biodegradable floating materials lost or * The proposed management of the
disposed of at sea. impact is aligned with the HSEMS
The operational area overlaps foraging BIAs for and/or procedural requirements.
several albatross species, the common diving- «  No stakeholder objections or claims
petrel, short-tailed shearwater and wedge- have been raised.
tailed shearwater. No habitat critical to the
survival of birds occur within the operational * The impact is being managed in
area. Marine debiris is identified as a threat in accordance with legislative
the National Recovery Plan for Threatened requirements.
Albatrosses and Giant Petrels 2011-2016 « Good practice controls have been
(DSEWPaC, 2011b). defined.
The operational area is within a distribution ] ; ]
BIA for the white shark though no habitat *  The predicted level of impact will .
critical to the survival of the species or not Igad to a long-term decrease in
behaviours were identified. The Recovery Plan the size of a threatened or
for the White Shark (Commonwealth of migratory listed seablrd, shark, .
Australia, 2013) does not identify waste or turtle, whale or do!phm population
marine debris as a threat. or have a sut?stantlal adverse effect
on a population of turtle, whale or
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Three marine turtle species may occur within dolphin including its life cycle (for
the operational area though no BIAs or critical example, breeding, feeding,
habitat to the survival of the species were migration behaviour, life
identified. The Recovery Plan for Marine Turtles expectancy) and spatial distribution.
in Australia (Commonwealth of Australia, 2017)
identified marine debris as a threat. Unplanned release of waste it occurred
22 whale species may occur within the will not lead to:
operational area. Foraging behaviours were e impact on the recovery of albatross
identified for some species (blue, fin, pygmy or petrels as per the National
right and sei whales); no other biologically Recovery Plan for Threatened
important behaviours were identified. The Albatrosses and Giant Petrels 2011-
operational area intersects a foraging BIA for 2016 (DSEWPaC, 2011b).
the pygmy blue whale and is within the species « impact on the recovery of the white
range and current core coastal range for the shark as per the Recovery Plan for
southern right whale. the White Shark (Commonwealth of
The Conservation Management Plan for the Australia, 2013).
blue whale and for the southern right whale « impact on the recovery of marine
(Commonwealth of Australia, 2015a; DSEWPaC, turtles as per the Recovery Plan for
2012) and Conservation Advice for the sei Marine Turtles in Australia
whale, fin whale and humpback whale (TSSC, (Commonwealth of Australia, 2017).
2015a, TSSC, 2015b, TSSC, 2015d) do not ,
identify marine debris as threat. * impact the recovery of the plue
) ] ] o whale as per the Conservation
Five dolphin species may occur within the Management Plan for the Blue
operational area. No important behaviours or Whale (Commonwealth of Australia
BIAs have been identified. 2015a).
The extent of the area of where the risk of a « impact the recovery of the southern
unplanned release of waste may occur is within right whale as per the Conservation
the operational area and the risk could occur Management Plan for the Southern
during the 28 days that the site survey is Right Whale (DSEWPaC, 2012).
undertaken. The severity is assessed as minor . L
and likelihood as highly unlikely based on: *  impact the recovery of sei, fin or
humpback whales covered by
e the occurrence of unplanned release of conservation advice.
waste is very low.
e if an incident occurred, it would be restricted * The EIA derno.nstrates consistency
to individual fauna and unlikely to impede with the principles of ESD.
the recovery of a protected species.
Geotechnical Introduction of Change in Marine ecology  IMS or pathogens may become established Serious (3) A CM#14: MO 98:  None Remote (1) Low * The proposed management of the Acceptable
survey invasive ecosystem Fisheries where conditions are suitable, and these Marine pollution identified impact is aligned with the Beach
Vessel marine species  dynamics species may have impacts on local ecological — anti-fouling Environment Policy.
operations (IMS) and economic values. Establishment of systems » The proposed management of the
|ntrodgced marine species is mostly likely to CM#15: impact is aligned with the HSEMS
occur in shallow waters in areas where large Australian .
numbers of vessels are present and are Ballast Water and/or procedural requirements.
stationary for an extended period. Management * No stakeholder objections or claims
The introduction of IMS can occur from: Requirements have been raised.
¢ Discharge of ballast water from the vessel CM#16: National » The impact is being managed in
containing foreign species; Biofouling accordance with legislative
e Translocation of foreign species through Management requirements.
biofouling on vessel hulls, niches (e.g., Guidance for the ]
Petroleum * Good practice controls have been
defined.
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thruster tunnels, sea chests) or in-water Production and «  The predicted level of impact will

equipment; and Exploration not result in a known or potential

* Translocation of foreign species through Industry pest species becoming established.
biofouling on geotechnical equipment that CM#17: Beach *  The activity will be managed to

interacts with the seabed. Domestic IMS meet the objective of the National
Vessels that are not local to Victorian waters Biofouling Risk Strategic Plan for Marine Pest
would have exchanged their ballast prior to Assessment Biosecurity (2018-2023) (DAWR,
entry to Australian and/or Victorian waters as Process 2018) to minimise the risk of marine
per legislative requirements. Vessels and pest introductions, establishment
geotechnical equipment entering Australian and spread.
and/or Victorian waters are required to have a .

/. . . q' . * The EIA demonstrates consistency
low risk of biofouling as per legislative ith the princioles of ESD
requirements and the Beach Domestic IMS wl € principles ’
Biofouling Risk Assessment Process.

The operational area is not within a known
area where invasive marine species are located
(See Appendix B 3.1.1) thus the risk of
spreading IMS from geotechnical equipment
sampling is not predicted.
Vessel Unplanned Change in Plankton Marine ~ Minor spills <200 L may occur from vessel Minor (1) A CM#18: Spill Remote (1) Low * The proposed management of the Acceptable
operations release: Minor  water quality fauna equipment, bulk storage or package chemical containment impact is aligned with the Beach
spill leak (deck spill). CM#19: Environment Policy.
(hyd}:oca.rbfn Given the small volumes and the low-toxicity Shipboard «  The proposed management of the
or chemical) hydrocarbons and chemicals that could be Marine Pollution impact is aligned with the HSEMS
d!scharged, minor spllls are ‘expected to rapidly Emergency Plan and/or procedural requirements.
dissipate and dilute in the high energy (SMPEP), or
environment of the Otway Basin. Impacts to equivalent ¢ No stakeholder objections or claims
water quality are expected to be temporary have been raised.
aTd :(ocallsej and .thu: will nc;‘t |mpack': on * The impact is being managed in
pian .ton an h.makr:ne auna.t aT maybe accordance with legislative
transient within the operational area. requirements.
The extent of the area of where the risk of ]
minor spills to the marine environment is * G°9d practice controls have been
within the operational area and the risk could defined.
occur during the 28 days while the site survey * The predicted level of impact would
is undertaken. The severity is assessed as minor not result in a substantial change in,
based on: water quality which may adversely
* Impacts to water quality are expected to impact on biodiversity, ecological
be temporary and localised. integrity; social amenity or human
»  Minor spills will rapidly disperse in the health.
marine environment. * The predicted level of impact will
»  Receptor exposure would be short term. not l?ad to a long-term decrease in

the size of a threatened or
migratory listed fish, turtle or
cetacean population or have a
substantial adverse effect on a
population of fish, turtle or cetacean
including its life cycle (for example,
breeding, feeding, migration
behaviour, life expectancy) and
spatial distribution.
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Potential ALARP Good Practice Additional Likelihood
Impact or Consequence Decision Control Control of Residual Acceptability
Activity Aspect Risk Receptor Evaluation of Impacts and Risks Rating Context Measure Measures Occurrence Risk Acceptability Assessment Outcome
¢ The EIA demonstrates consistency
with the principles of ESD.
Vessel Loss of marine  Change in Further assessment required (Section 6.3).
operations diesel from water quality
vessel collision
Vessel and Spill response  Disturbance to  Further assessment required (Section 6.4).
aerial fauna
operations Waste
generation,
disposal and
management
Displacement
of other
marine users
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6.2 Underwater acoustic emissions

6.2.1 Hazards

Underwater acoustic emissions from the site survey may impact biological receptors such as:
e plankton

* marine invertebrates such as corals, sponges and commercial species such as squid, rock lobster and giant
crab

e fish (with and without swim bladders) including commercial species such as sharks and scalefish
* marine reptiles

* marine mammals.

6.2.2 Known and potential environmental impacts

Potential impacts of underwater acoustic emissions from the site survey to receptors are:

e behavioural changes

e auditory impairment, permanent threshold shift (PTS) and temporary threshold shift (TTS).

6.2.3  Impact evaluation and risk assessment overview

Underwater acoustic emissions associated with the vessel and geotechnical survey will be continuous while the
underwater acoustic emissions associated with the 2D and geophysical surveys will be impulsive.

To assess potential impacts to receptors from underwater acoustic emissions associated with the 2D and
geophysical surveys, JASCO Applied Sciences (JASCO) was commissioned to undertake acoustic modelling to
predict received underwater sound levels. The modelled received sound levels where then compared to defined
noise effect criteria as determined by scientific research and academic papers, for the identified receptors.

To assess potential impacts to receptors from underwater acoustic emissions associated with the vessel and
geotechnical survey published literature was used.

6.2.3.1 Sound metric terminology

Sound travels as a wave with the amplitude of the wave related to the amount of acoustic energy it carries, or how
loud the sound will appear to be. Figure 6-1 shows a representative sound wave and the sound measures used in
this assessment. Table 6-3 provides definitions of the sound measures and other sound related terms used in this
assessment.
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Figure 6-1: Representative sound wave and sound measures

Table 6-3: Sound terminology

Term

Definition

0-to-peak or

Peak sound pressure level (PK)

The peak pressure, also called the 0-to-peak pressure, is the range in pressure
between zero and the greatest pressure of the signal. It is represented by PK
and the unit dB re 1 uPa and summarised as dB PK.

Peak-to-peak sound pressure level
(PK-PK)

The peak-to-peak pressure is the range in pressure between the most
negative pressure and the most positive pressure of the signal. It is
represented by PK-PK and the unit dB re 1 pPa or dB re 1 pPa?m? and
summarised as dB PK-PK.

Permanent threshold shift (PTS)

Permanent loss of hearing sensitivity caused by excessive noise exposure.

Received sound levels

The sound level measured at a receiver.

Root mean square sound pressure
level (RMS)

The root-mean-square pressure is the square root of the average of the
square of the pressure of the sound signal over a given duration. It is
represented by sound pressure level (SPL) and the unit dB re 1 uPa and
summarised as dB SPL.

Sound exposure level (SEL)

A measure of the sound energy that considers both received level and
duration of exposure. SEL is specified in terms of either single pulse (SEL) or a
defined accumulation period (SELcum). For this assessment 24 hrs has been
used for the accumulation period and is shown as SEL,4n. Units are dB re

1 uPaZsor dBre 1 uPa2m?s.

Source sound level

The sound pressure level or sound exposure level measured 1 metre from a
theoretical point source that radiates the same total sound power as the
actual source.

Temporary threshold shift (TTS)

Temporary loss of hearing sensitivity caused by excessive noise exposure.
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6.2.3.2 Geophysical survey acoustic modelling

Based on a review of the geophysical equipment to be used it was identified that the boomer and SBP were most
relevant to the assessment of potential impacts to receptors, due to their operating frequencies and source sound
levels. Beach commissioned JASCO to undertake acoustic modelling to assist in understanding the potential
acoustic impact on key regional receptors including fish, marine mammals, turtles, benthic invertebrates and
corals. Modelling considered the acoustic emission characteristics of a representative boomer (AP3000) and SBP
(Edgetech X-star system) both towed at 3 m depth. The boomer and SBP geophysical survey sources have not yet
been identified, therefore JASCO chose commonly used representative systems for each source, with levels
derived from previous JASCO field measurement campaigns of such sources (McPherson and Wood 2017). The
JASCO report is available in Appendix C.

The sound modelling undertaken by JASCO was for several locations for another site survey which included T/30P
(Figure 6-2). Based on a review of the sound modelling parameters, it was determined that the Site 2: MURCH
DDIP location in 129.5 m water could be applied for this site survey as it is representative of the shallower areas of
the site survey. Additional modelling undertaken by JASCO supports this assumption (Koessler and McPherson
2019), whereby it was demonstrated that sound fields diminish as depth increases.
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Figure 6-2: Geophysical survey acoustic modelling locations

6.2.3.3 2D survey acoustic modelling

700000

Beach commissioned JASCO to undertake acoustic modelling of underwater sound levels associated with the 2D
survey to assist in understanding the potential acoustic impact on key regional receptors including fish, marine
mammals, turtles, benthic invertebrates, plankton and corals (Koessler and McPherson 2019). Modelling
considered a 160 in3 sound source, consisting of two 80 in3 sources, towed at 7 m depth. Single-impulse sound
fields were predicted at four defined locations within the survey area, with depths between 194 and 995 m, and
accumulated sound exposure fields were predicted for one representative scenario for likely survey operations
over 24 hours (Figure 6-3). The JASCO report is available in Appendix D.
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Figure 6-3: 2D survey acoustic modelling locations

6.2.4  Impulsive acoustic emissions evaluation and risk assessment

To assess whether an impact may occur, modelled received sound levels were compared to receptor noise effect
criteria. These criteria are based on published scientific research and papers as detailed in Table 6-4 to Table 6-8.
In lieu of any noise criteria specific to geophysical surveys, criteria that is applied to seismic surveys have been
used.

6.2.4.1 Plankton

Plankton is a collective term for all marine organisms that are unable to swim against a current. This group is
diverse and includes phytoplankton (plants) and zooplankton (animals), as well as fish and invertebrate eggs and
larvae. There is no scientific information on the potential for noise-induced effect in phytoplankton and no
functional cause-effect relationship has been established.

Noise effect criteria for fish eggs and larvae have been established by the American National Standards Institute
(ANSI) accredited report of sound exposure guidelines for fishes and sea turtles (Popper et al.,, 2014). The criteria
from Popper et al. (2014) are from a study by Bolle et al. (2012) that indicated no damage was caused by
simulated repeated pile driving at 207 dB PK or 210 dB SELcum.

Since the Popper et al. (2014) criteria was established, a study by McCauley et al. (2017) found that after exposure
to a seismic source of 150 in® zooplankton abundance decreased and mortality in adult and larval zooplankton
increased two- to three-fold when compared with controls. Though the study and the results have been
questioned by several reviews (Richardson et al., 2017; IAGC 2017) the sound level of 178 dB PK-PK from
McCauley et al. (2017) is typically used as a precautionary approach.
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Table 6-4 details that the Popper et al. (2014) noise effect criteria for mortality to eggs and larvae is predicted
within 1.6 m of the boomer, 0.3 m for the SBP and 20 m for the 2D survey. The McCauley et al. (2017) sound level
was not modelled for the boomer and SBP but Table 6-4 details that it is predicted within 1.52 km for the 2D
survey.

The operational area overlaps a small proportion (0.17%) of the West Tasmanian Marine Canyon KEF which
includes fish nurseries (blue warehou and ocean perch). Blue warehou reach reproductive maturity at about 3
years of age. Spawning occurs during winter and early spring with the primary spawning ground located off
western Victoria and Tasmania (AFMA, 2019a). Ocean perch spawn over an extended period from winter to early
summer (AFMA, 2019b). Thus, these species may be present within the West Tasmanian Marine Canyon system
and spawning while the site survey is undertaken.

The operational area overlaps the pygmy blue whale foraging BIA where they feed on Nyctiphanes australis,
known as a coastal krill.

The maximum extent where blue warehou and ocean perch spawn may be impacted is 20 m from the 2D seismic
source when undertaking the 2D survey which has a maximum duration of 8 days. The severity of impact to spawn
and coastal krill is assessed as minor based on:

* the operational area overlaps a very small proportion (0.17%) of the West Tasmanian Marine Canyon KEF
which includes fish nurseries for the species.

e the operational area does not overlap the primary spawning area for the blue warehou.

* the duration of the 2D survey which will be undertaken over a very short period of 8 days during the
spawning season of the blue warehou and ocean perch which potentially extends over a period of 4 months.

* the species fish stock reports that the biomass is not overfished (AFMA, 2018b).

* any mortality or mortal injury effects to fish eggs and larvae resulting from impulsive sound emissions is
expected to be inconsequential compared to natural mortality rates of fish eggs and larvae, which are very
high (exceeding 50% per day in some species and commonly exceeding 10% per day). For example, in a
review of mortality estimates (Houde and Zastrow 1993), the mean mortality rate for marine fish larvae was M
= 0.24, a rate equivalent to a loss of 21.3% per day.

* the operational area overlaps a small proportion (0.28%) of the pygmy blue whale foraging BIA.

e the duration of the 2D survey which will be undertaken over a very short period of 8 days. Nyctiphanes
australis reproduce throughout the year with three generations produced each year. The main peak spawning
period is early spring to late autumn (UTAS, 2019). Thus, the 2D survey overlaps a very small proposition of
the Nyctiphanes australis reproduction period where it will continue to reproduce.

e any mortality or mortal injury effects to Nyctiphanes australis resulting from impulsive sound emissions is
expected to be inconsequential compared to natural mortality rates. Natural mortality estimates for
zooplankton are generally high and variable. Tang et al. (2014) reviewed available research and reported
zooplankton daily mortality rates of 11.6% (average minimum) to 59.8% (average maximum) but in some
instances these authors found that 100% of samples died within a day.

*  McCauley et al. (2017) note that for anthropogenic sources to have significant impacts on an ecological scale
on plankton, then the spatial or temporal scale of impact must be large in comparison with the ecosystem
concerned. For the 2D survey the spatial and temporal scale of impact is very small.
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Receptor Noise Effect Boomer SBP 2D Survey Noise Effect
Criteria Maximum Maximum Maximum Criteria Reference
Rmax Rmax Distance  Rmax
Distance (m) Distance (m)
(m)
Plankton: within the 178 dB PK-PK Not Not modelled 1520 McCauley et al.
water column modelled 2017
Fish eggs and larvae: >207 dB PK 1.6 0.3 20 Popper et al. 2014
within the water >210 dB Not reached  Not reached 20
column SELcum?!

Note 1: Popper et al. (2014) do not define an accumulation period. For this assessment 24 hrs was used.
6.2.4.2 Marine invertebrates

There have been several comprehensive reviews of impulsive sound impacts to invertebrates such as Carroll et al.
(2017) and Edmonds et al. (2016). Available literature suggests particle motion, rather than sound pressure, is a
more important factor for crustacean and bivalve hearing. There are currently no defined noise effect criteria for
invertebrates and hence the results from the Day et al. (2016) study on acoustic impacts from seismic exposure on
southern rock lobsters and scallops are typically used.

For rock lobsters the study found that sub-lethal effects, relating to impairment of reflexes, damage to the
statocysts and reduction in numbers of haemocytes (possibly indicative of decreased immune response function),
were observed after exposure to measured received sound levels of 209-213 dB re 1 pPa (PK-PK).

Payne et al (2007) found no effects to the American lobster (Homarus americanus) in righting time or
haemolymph biochemistry but a possible reduction in calcium after exposure to received noise levels of
202 dB re 1 pPa (PK-PK). Thus, the Payne et al (2007) level is applied as a no effect criteria.

Table 6-5 details that the sound levels from the representative boomer, SBP and 2D survey do not reach the effect
or no effect criteria for lobsters at the seafloor.

For scallops the study (Day et al. (2016) found that sub-lethal effects, relating to physiological damage and
changes in behaviour and reflexes, were observed after exposure to measured received sound levels of 191 —
213 dB re 1 pPa (PK-PK).

Table 6-5 details that the sound levels from the representative boomer, SBP and 2D survey do not reach these
levels at the seafloor.

Based on the modelling no mortality or injury effects to mollusc and invertebrates such as rock lobster, giant crab
and scallops is predicted.

McCauley et al. (2000) 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. Several squid showed alarm responses to
the start-up of an airgun by firing their ink sacs and/or jetting away from the source, but this was not observed for
similar or greater levels if the signal was ramped up. General habituation was observed with a decrease in alarm
responses with subsequent exposures. During the trial the squid showed avoidance to the airgun by keeping close
to the water surface at the end of the cage furthest from the airgun (within the sound shadow). McCauley
suggests a threshold of 166 SPL would give an indication of the extent of disruption of a seismic survey by
significant alteration in swimming patterns. Table 6-5 details that the noise effect criteria at which an alteration of
swimming patterns may occur is predicted within 36 m of the boomer, not reached for the SBP and 590 m for the
2D survey.
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The maximum extent where squid may avoid the area is 590 m from the 2D seismic source when undertaking the
2D survey which has a maximum duration of 8 days. Squid are caught by the Commonwealth Trawl Sector as
incidental catch by demersal trawling. Impacts to squid and the fishery are assessed as minor based on:

e any impacts to squid will be limited to avoidance behavioural where they may move away from the area while
the vessel is undertaking the geophysical survey.

* the area of impact is small, as the operational area is 10 x 10 km and the distance to the noise effect criteria at
which an alteration of swimming patterns may occur is predicted at a maximum of 590 m, compared to the
area where trawling is undertaken.

e the duration of the geophysical survey is 7 days and the 2D survey is 8 days.

Solitary azooxanthellate corals and sponges may inhabit the seafloor within the operational area. There are currently
no peer-reviewed acoustic criteria against which potential noise impacts to coral could be assessed. The most
relevant data currently available are results from exposure studies that Woodside conducted during the Maxima 3D
and Gigas 2D Pilot Ocean Bottom Cable marine seismic surveys at Scott Reef in Western Australia. Heyward et al.
(2018) reviewed the research undertaken at Scott Reef and the analysis detected no effect of seismic activity
measured as coral mortality, skeletal damage or visible signs of stress immediately after and up to four months
following the 3D marine seismic survey. Maximum received levels were 226 dB re 1 uPa PK. In lieu of a published
criterion, 226 dB re 1 pPa PK has been applied as the no effect criteria for this assessment.

Table 6-5 details that the sound levels from the representative boomer, SBP and 2D survey do not reach any of
these levels at the seafloor.

Table 6-5: Effect criteria used and the applicable results for invertebrates

Receptor Noise Effect Boomer SBP 2D Survey Noise Effect
Criteria Maximum Maximum Maximum  Criteria
Rmax Rmax Rmax Reference
Distance Distance Distance
(m) (m) (m)
Lobster: effect at the ~ 209-213 dB PK-  Notreached  Notreached Not Day et al. 2016
seafloor PK reached
Lobster: no effect at 202 dB PK-PK Not reached  Not reached  Not Payne et al. 2008
the seafloor reached
Scallop: effect atthe ~ 191-213 dB PK-  Notreached Notreached Not Day et al. 2017
seafloor PK reached
Squid: behavioural 166 dB SPL 36 Not reached 590 McCauley et al.
response 2000
Coral and sponges: 266 dB PK Not reached  Notreached  Not Heyward et al.
no effect at the reached 2018
seafloor

Note 1: Popper et al. (2014) do not define an accumulation period. For this assessment a 24 hour period was used was used
based on the independent, expert peer review by Professor Art Popper (Santos, 2018) that concluded that a 24-hour period to
assess SELcum and any associated effects is likely to be conservative for assessing the potential effects to fish.
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6.2.4.3 Fish

Noise effect criteria for fish are based on the presence of a swim bladder. Typically, site-attached and demersal
fish have a swim bladder, whereas pelagic fish do not. As noise effect criteria for sharks does not currently exist,
they are assessed as fish without swim bladders. Noise effect criteria used in this assessment for fish are from the
American National Standards Institute (ANSI) accredited report of sound exposure guidelines for fishes and sea
turtles (Popper et al,, 2014). These guidelines defined quantitative effect criteria for three types of immediate
effects:

* mortality, including injury leading to death.

* recoverable injury, including injuries unlikely to result in mortality, such as hair cell damage and minor
haematoma.

e TTS.

Table 6-6 details the noise effect criteria from Popper et al., 2014 and the distances at which modelling estimated
they could be reached for fish with and without a swim bladder.

In summary:

* the noise effect criteria for mortality/potential mortal injury is predicted for fish with a swim bladder at a
maximum distance of 20 m and for fish without a swim bladder at 0.6 m.

* the noise effect criteria for recoverable injury is predicted for fish with a swim bladder at a maximum distance
of 30 m and without a swim bladder at a maximum distance of 0.6 m.

e the noise effect criteria for TTS for fish with and without a swim bladder is predicted at a maximum distance
of 660 m for the 2D survey and was not reached for the boomer and SBP.

Studies to date have not shown mortality in relation to potential impact to fish from impulsive noise, though
prolonged or extreme exposure to high-intensity, low-frequency sound, may lead to physical damage such as
threshold shifts in hearing or barotraumatic ruptures (Carroll et al., 2017).

The TTS noise effect criteria, though predicted to be reached at 660 m from the source, is unlikely to have a
significant impact on fish or fish populations as the operational area does not have features where site-attached
or resident species would be present. Thus, fish are not likely to be confined to one area for 24 hours.

The operational area overlaps a small proportion (0.17%) of the West Tasmanian Marine Canyon KEF which
includes fish nurseries (blue warehou and ocean perch). As detailed in Section 6.2.4.1 the site survey may overlap
the blue warehou and ocean perch spawning period. Spawning fish have the potential to congregate in an area
for a period.

A recent review of the potential for TTS impacts to fish by Professor Art Popper (Santos 2018) for the Santos
Bethany 3D seismic survey noted:

e itis highly unlikely that there would be physical damage to fishes as a result of the survey unless the animals
are very close to the source (perhaps within a few meters).

e most fishes in the Bethany region, being species that do not have hearing specialisations, are not likely to
have much (if any) TTS as a result of the Bethany 3D survey.

o if TTS takes place, its level is likely to be sufficiently low that it will not be possible to easily differentiate it
from normal variations in hearing sensitivity. Even if fishes do show signs of TTS, recovery will start as soon as
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the most intense sounds end, and recovery is likely to even occur, to a limited degree, between seismic
pulses. Based on very limited data, recovery within 24 hours (or less) is very likely.

¢ nothing is known about the behavioural implications of TTS in fishes in the wild. However, since the TTS is
likely very transitory, the likelihood of it having a significant impact on fish fitness is very low.

The Bethany 3D seismic survey consisted of a 2,380 in3 array which is significantly bigger than the 160 in?
proposed for the 2D survey. The survey was also proposed over a bank area in water depths ranging from 20 m to
202 m. Thus, for a 160 in3 source in water depths ranging from 150 - 1,710 m impacts would be expected to be
significantly less than the impacts noted by Popper.

The operational area is within a distribution BIA for the white shark though no habitat critical to the survival of the
species or behaviours were identified. The Recovery Plan for the White Shark (Carcharodon carcharias)
(Commonwealth Australia, 2013) does not identify noise impacts as a threat.

The extent where fish may be impacted by noise is predicated to be 660 m from the vessel when undertaking the

2D survey which has a maximum duration of 8 days and 1.6 m for the geophysical survey which has a maximum

duration of 7 days. The severity of impacts to fish is assessed as minor based on:

e as per Popper's (2018) review it is highly unlikely that there would be physical damage to fishes as a result of
a 160 in3 2D survey.

e the operational area overlaps a very small proportion (0.17%) of the West Tasmanian Marine Canyon KEF
where spawning fish may be present.

e the maximum area of potential impact is 44.5 km? (survey area of 6 km x 6 km plus the 660 m to the TTS noise
effect criteria, this equates to 0.2% overlap with the white shark distribution BIA (215,260 km?).

e the Recovery Plan for the White Shark (Carcharodon carcharias) (DSEWPaC, 2013) does not identify noise
impacts as a threat.

* it would be expected that any impacts to fish, including spawning species and other commercial species,
would be limited to behavioural impacts such as startle response or avoidance behaviour as the vessel moves

through the area.

Table 6-6: Effect criteria used and the applicable results for fish

Receptor Noise Effect Boomer SBP 2D Survey Noise Effect
Criteria Maximum Maximum Maximum Criteria

Rmax Rmax Rmax Reference
Distance Distance Distance
(m) (m) (m)

Fish (swim bladder): >207 dB PK Popper et al.

mortality/potential 2014

mortal injury/

recoverable injury 16 03 20

Within water column Not reached  Notreached Not reached

At seafloor
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Receptor Noise Effect Boomer SBP 2D Survey Noise Effect
Criteria Maximum Maximum Maximum Criteria
Rmax Rmax Rmax Reference
Distance Distance Distance
(m) (m) (m)
Fish (swim bladder): >207 dB Popper et al.
mortality/potential SELcum’ 2014
mortal injury
Within water column Not Not 20
At seafloor modelled modelled Not reached
Not Not
modelled modelled
Fish (swim bladder): >203 dB Popper et al.
recoverable injury SELcum’ 2014
Within water column Not Not 30
At seafloor modelled modelled Not reached
Not Not
modelled modelled
Fish (no swim bladder): >213 dB PK Popper et al.
mortality/ potential 2014

mortal injury/

recoverable injury 0.6 0.1 Not reached*

Within water column
Not reached Not reached Not reached

At seafloor
Fish (no swim bladder): >219dB Popper et al.
mortality/ potential SELcum’ 2014
mortal injury
Within water column Not Not Not reached*
At seafloor modelled modelled Not reached
Not Not
modelled modelled
Fish (no swim bladder): >216 dB Popper et al.
recoverable injury SELcum’ 2014
Within water column Not Not Not reached*
At seafloor modelled modelled Not reached
Not Not
modelled modelled
Fish (swim bladderorno  >186 dB Popper et al.
swim bladder): TTS SELcum’ 2014
Within water column Not reached  Notreached 660
At seafloor Not reached  Notreached 660

Note 1: Popper et al. 2014 do not define an accumulation period. For this assessment a 24 hour period was used based on the
independent, expert peer review by Professor Art Popper (Santos, 2018) that concluded that a 24-hour period to assess SELcum
and any associated effects is likely to be conservative for assessing the potential effects to fish.

* indicates the threshold was not reached within the limits of the modelling resolution (20 m).
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6.2.4.4 Marine turtles

Noise effect criteria used in this assessment for injury to turtles are from the ANSI accredited report of sound
exposure guidelines for fishes and sea turtles (Popper et al., 2014). For PTS and TTS Finneran et al. (2017)
presented revised thresholds considering both PK and frequency weighted SEL.

Based on limited data regarding noise levels that illicit a behavioural response in turtles, the United States
National Marine Fisheries Service criterion of 166 dB re 1 pPa (SPL) is typically applied (NFS, 2011). This criterion
has been used as the noise effect criteria for a behavioural response. McCauley et al. (2000) observed the
behavioural response of caged green (Chelonia mydas) and loggerhead (Caretta caretta) turtles to an approaching
seismic source. For received levels above 175 dB re 1 pPa the turtles increased their swimming activity and they
began to behave erratically, which was interpreted as an agitated state. This received level has been used as the
noise effect criteria level for a behavioural disturbance.

Table 6-7 details the noise effect criteria from Popper et al. 2014, Finneran et al. (2017) and NFS (2011), and the
distances at which modelling estimated they could be reached.

In summary:

* the noise effect criteria for injury to turtles was reached at a maximum distance of 20 m for the 2D survey for
the peak sound pressure level (PK) and cumulative SEL over 24 hrs.

* the noise effect criteria for PTS was not reached within the limits of the modelling resolution (20 m) for the 2D
survey for the peak sound pressure level (PK) and was reached at a maximum distance of 20 m for the
cumulative SEL over 24 hrs.

* the noise effect criteria for TTS was not reached within the limits of the modelling resolution (20 m) for the 2D
survey for the peak sound pressure level (PK) and was reached at a maximum distance of 50 m for the
cumulative SEL over 24 hrs.

* the noise effect criteria for turtle behavioural response is a maximum of 590 m for the 2D survey.
* the noise effect criteria for turtle behavioural disturbance is a maximum of 130 m for the 2D survey.

Three marine turtle species may occur within the operational area. No BlAs or habitat critical to the survival of the
species occur within the operational area.

Thus, injury to turtles from the geophysical survey or 2D survey would be unlikely based on the very small
Maximum distance of 50 m at which the injury effect criteria is reached.

Though three marine turtle species may occur within the operational area there are no BlAs or habitat critical to
the survival of the species occurring within the operational area. Impacts to turtles within the survey area are likely
to be restricted to avoidance behaviour as the vessel moves through the area. Thus, behavioural impacts to turtles
would be temporary and unlikely to have a significant impact on individuals or at a population level.

The maximum extent of where turtles may be impacted by noise is predicted to be 590 m from the vessel when
undertaking the 2D survey which has a maximum duration of 8 days and 36 m for the geophysical survey which
has a maximum duration of 7 days. The severity of impacts to turtles is assessed as minor based on:

e the area of impact is not within a BIA or habitat critical to the survival of a turtle species.

* it would be expected that any impacts to turtles are likely to be limited to avoidance behavioural where they
may move away from the vessel as it is undertaking the 2D survey and geophysical survey.

Released on 11/05/2020 - Revision 2 — Submission to NOPSEMA

Document Custodian is Beach Energy Limited

Beach Energy Limited: ABN 20 007 617 969

Once printed, this is an uncontrolled document unless issued and stamped Controlled Copy or issued under a transmittal.
Based on template: AUS 1000 IMT TMP 14376462 _Revision 3_Issued for Use _06/03/2019_LE-SystemsInfo-Information Mgt.

91 of 303



Environment Plan

S4200AH718461

e the area of impact is small with the maximum area of potential impact of 43.4 km? (survey area of 6 km x 6 km

plus the 590 m).

Table 6-7: Effect criteria used and the applicable results for turtles

Receptor Noise Effect Boomer SBP 2D Survey Noise Effect
Criteria Maximum Maximum Maximum Criteria Reference
Rmax Distance  Rpax Rmax Distance
(m) Distance (m)
(m)
Turtle: 175 dB SPL Not modelled  Not 130 McCauley et al.
behavioural modelled 2000b
disturbance
Turtle: 166 dB SPL 36 Not reached 590 NSF 2011
behavioural
response
Turtle: >207 dBPKor 1.6 03 20 Popper et al. 2014
mortality/potential  >1¢ 4 Not reached Not reached 20
mortal injury SELcum’
Turtle: PTS 232 dB PK Not modelled Not Not reached* Finneran et al. 2017
204 dB SELyan Not modelled ~ Modelled 20
Not
modelled
Turtle: TTS 226 dB PK Not modelled  Not Not reached* Finneran et al. 2017
189 dB SELasn  Not modelled ~ Modelled 50
Not
modelled

Note 1: Popper et al. 2014 do not define an accumulation period. For this assessment a period of 24 hours was used based on
the independent, expert peer review by Professor Art Popper (Santos, 2018) that concluded that a 24-hour period to assess
SELcum and any associated effects is likely to be conservative for assessing the potential effects to fish.

* indicates the threshold was not reached within the limits of the modelling resolution (20 m).

6.2.4.5 Marine mammals

Noise effect criteria used in this assessment for impacts to marine mammals are:

e the United States National Marine Fisheries Service (NMFS, 2013) acoustic threshold for behavioural effects in
marine mammals of 160 dB re 1 uPa (SPL).

¢ National Marine Fisheries Service (NMFS, 2018) thresholds for the onset of PTS and TTS. These criteria as
details in Table 6-8 are based on dual acoustic injury criteria for impulsive sounds that included peak pressure
level thresholds and SELasn thresholds, where the subscripted 24h refers to the accumulation period for
calculating SEL. The peak sound pressure level (PK) criterion is not frequency weighted whereas the SELoa is
frequency weighted according to the marine mammal species hearing group.

Table 6-8 details the noise effect criteria and the distances at which modelling estimated they could be reached.

In summary:

e the noise effect criteria for behavioural effects in marine mammals is predicted at a maximum of 2 m for the
SBP, 75 m for the boomer and 1.52 km for the 2D survey.

Released on 11/05/2020 - Revision 2 — Submission to NOPSEMA
Document Custodian is Beach Energy Limited
Beach Energy Limited: ABN 20 007 617 969
Once printed, this is an uncontrolled document unless issued and stamped Controlled Copy or issued under a transmittal.
Based on template: AUS 1000 IMT TMP 14376462 _Revision 3_Issued for Use _06/03/2019_LE-SystemsInfo-Information Mgt.

92 of 303



Environment Plan S4200AH718461

» for low-frequency cetaceans the noise effect criteria for PTS is only reached for the 2D survey at 80 m for the
24-hr cumulative SEL. The noise effect criteria for TTS is predicted at a maximum of 10 m for the SBP and
boomer and 9.55 km for the 2D survey for the 24-hr cumulative SEL. The noise effect criteria for TTS for the
single pulse was not reached.

* for mid-frequency cetaceans the noise effect criteria for PTS and TTS is not reached.

» for high-frequency cetaceans the noise effect criteria for PTS is predicted for the single pulse at a maximum of
0.6 m for the SBP, 4.5 m for the boomer and 30 m for the 2D survey. The noise effect criteria for PTS for the 24
hr cumulative SEL was not reached. The noise effect criteria for TTS is predicted for the single pulse at a
maximum of 1.2 m for the SBP, 8.9 m for the boomer and 70 m for the 2D survey. The 24-hr cumulative SEL
noise effect criteria for TTS was only predicted at 30 m for the 2D survey.

e for Otariid pinnipeds, such as fur-seals, the noise effect criteria for TTS and PTS where not reached.

The Australian and New Zealand fur-seals may occur in the operational area but no BIAs or haul out areas were
identified. The noise effect criteria for TTS and PTS for these species was not reached, thus predicted impacts
would be limited to behavioural response such as avoidance of area while the geophysical and 2D survey is
undertaken.

Twenty-two whale species may occur within the operational area with the following identified:

*  blue whale: foraging, feeding or related behaviour known to occur. The operational area overlaps a foraging
BIA for the pygmy blue whale (). The Conservation Management Plan for the Blue Whale (Commonwealth of
Australia, 2015a) details that anthropogenic noise in biologically important areas will be managed such that
any blue whale continues to utilise the area without injury and is not displaced from a foraging area.

* fin and sei whales: foraging, feeding or related behaviour likely to occur.

*  pygmy right whale: foraging, feeding or related behaviour may to occur.

e the operational area overlaps the species range and current core coastal range for the southern right whale.
High frequency cetaceans

For high frequency cetaceans such as pygmy and dwarf sperm whales that may occur in the operational area the
maximum distance for the PTS noise effect criteria is 70 m and for TTS is 30 m. It is unlikely that sperm whales
would come that close to the vessel or sound source as the distance to the behavioural noise effect criteria is
1.52 km. There are no pygmy and dwarf sperm whales BIAs within 1.52 km of the operational area and the PMST
Reports (Table B-9-8) did not identify any biologically important behaviours, such as calving, foraging, resting or
migration (as defined by Commonwealth of Australia, 2015a) so it is likely that there would be low numbers of
these species in the area.

Low frequency cetaceans

For low frequency cetaceans the noise effect criteria for PTS and TTS for the single pulse was not reached. The
application of the 24-hour cumulative SEL criteria is seen as appropriate to apply to those cetaceans that may be
undertaking biologically important behaviours, such as calving, foraging, resting or migration (as defined by
Commonwealth of Australia, 2015b) that could result in them being within the esonification area above the
maximum distance to the PTS (80 m) and TTS criteria (9.95 km) for a period of 24 hrs or greater. A review of the
PMST Reports (Table B-9-8) and BlAs identified that blue whales are known to forage, fin and sei whales are likely
to forage and pygmy right whales may forage in the esonification area above the PTS and TTS criteria. The
operational area overlaps the southern right whale species range and current core coastal range. The current core
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coastal range is where southern right whales are likely to be present from May to October (DSEWPaC, 2012) which
overlaps the site survey period.

For the 2D survey the maximum extent of the area of impact is predicted to be 9.95 km with the area of impact
based on the operational area (6 km x 6 km) plus the additional distance reached to the 24-hour cumulative SEL
TTS criteria of 9.5 km around the operational area equates to 254.4 km?.

For the boomer and SBP the maximum extent of the area of impact is predicted to be 10 m with the area of
impact based on the operational area (6 km x 6 km) plus the additional distance reached to the 24-hour
cumulative SEL TTS criteria of 10 m around the operational area equates to 37.21 km?.

The Conservation Management Plan for the Blue Whale (Commonwealth of Australia, 2015a) details that
anthropogenic noise in BIAs will be managed such that any blue whale continues to utilise the area without injury
and is not displaced from a foraging area. The conservation plan identifies seismic surveys as a threat that is
classed as a moderate consequence which is defined as population recovery stalls or reduces, however, a seismic
survey typically uses a 2,000 in3 to 4,000 in® array which is significantly larger than the 160 in® proposed for the
2D survey. The conservation plan details that given the behavioural impacts of noise on pygmy blue whales are
largely unknown, a precautionary approach has been taken regarding assignation of possible consequences, thus
the noise threat from the 2D survey is more likely to be classed as minor which is defined as individuals are
affected but no affect at a population level.

For the 2D Survey the extent of the area of impact is predicted to be 254.4 km? which equates to 0.7% of the
pygmy blue whale foraging BIA (35,615 km?). For the boomer and SBP the extent of the area of impact is
37.21 km? which equates to 0.1% of the pygmy blue whale foraging BIA (35,615 km?).

The Conservation Management Plan for the Southern Right Whale (DSEWPaC, 2012) identifies seismic surveys as a
threat that is classed as a moderate consequence which is defined as population recovery stalls or reduces,
however, a seismic survey typically uses a 2,000 in? to 4,000 in?® array which is significantly larger than the 160 in?
proposed for the 2D survey. The conservation plan details that given the behavioural impacts of noise on southern
right whales are largely unknown, a precautionary approach has been taken regarding assignation of possible
consequences, thus the noise threat from the 2D survey is more likely to be classed as minor which is defined as
individuals are affected but no affect at a population level.

For the 2D Survey the extent of the area of impact is predicted to be 254.4 km? which equates to 0.12% of the
southern right whale core coastal area (271,825 km?). For the boomer and SBP the extent of the area of impact is
predicted 37.21 km? which equates to 0.017% of the southern right whale core coastal area.

The fin, pygmy right and sei whales do not have conservation management plans. The fin and sei whales have
conservation advice (TSSC, 2015b; TSSC, 2015a) which both identify anthropogenic noise as a threat with the
conservation and management actions of:

e once the spatial and temporal distribution (including biologically important areas) of fin and sei whales is
further defined an assessment of the impacts of increasing anthropogenic noise (including from 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 and sei whales.

The fin and sei whale’s conservation advice (TSSC, 2015b; TSSC, 2015a) has a consequence rating for
anthropogenic noise and acoustic disturbance as minor with the extent over which the threat may operate as
moderate-large. There is no conservation advice for the pygmy right whale and the Species Profile and Threats
Database (DotEE, 2020) does not identify anthropogenic noise and acoustic disturbance as a threat.
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The extent of the area of impact is predicted to be 9.95 km from the geophysical vessel for the 2D survey for a
duration of up to 8 days and 10 m from the geophysical vessel for the boomer and SBP for a duration of up to 7
days. The severity is assessed as moderate based on:

¢ though the activity may be undertaken during the period when pygmy blue whales are likely to be foraging
within the BIA (January through to April (Gill et al., 2011)) the area of potential impact is very small at between
0.1% to 0.7% of the pygmy blue whale high density foraging BIA for up to 15 days.

* though the activity may be undertaken during the period when southern right whales and within the current
core coastal range (May to October (DSEWPaC, 2012)) the area of impact is very small at between 0.017% to
0.12% of the southern right whale current core coastal range for up to 15 days.

* the Conservation Management Plan for the Blue Whale (Commonwealth of Australia, 2015a) details that "It is
the high intensity signals with high peak pressures received at very short range that can cause acute impacts
such as injury and death.” The peak sound pressure levels for the 2D and geophysical survey where not
reached for TTS and PTS low frequency cetaceans, which includes pygmy blues whales, thus it is it is unlikely
that they would cause injury to foraging pygmy blue whales or other low frequency cetaceans such as fin,
pygmy blue or sei whales that may also be foraging in the area.

* the noise behaviour maximum extent of impact is predicted to be a distance of 1.52 km from the geophysical
vessel for the 2D survey the operational which is 70 km to the nearshore and 10 km to the offshore pygmy
blue whale high density foraging BIA boundary allowing sufficient space to ensure pygmy blue whales that
may avoid the survey are not displaced from the BIA.

* the fin and sei whale’s conservation advice (TSSC, 2015b; TSSC, 2015a) has a consequence rating for
anthropogenic noise and acoustic disturbance as minor with the extent over which the threat may operate as
moderate-large.

e the pygmy right whale Species Profile and Threats Database (DotEE, 2020) in lieu of no conservation advice,
does not identify anthropogenic noise and acoustic disturbance as a threat.

* based on the information available for fin, pygmy right and sei whales, foraging within the Otway area is
linked to the Bonney Upwelling which is over 70 km from the area of noise esonification above the noise
effect criteria.

e opportunistic foraging may occur within the area where of noise esonification above the noise effect criteria,
however, the maximum area of disturbance is small at 9.55 km with an area of 254.4 km? that may be avoided
by fin, pygmy right and sei whales in an area where there are no BlAs or known area of occupancy for these
species.

* there are no habitats critical to the survival of the species for marine mammals within the area where of noise
esonification above the noise effect criteria.
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Table 6-8: Effect criteria used and the applicable results for marine mammals
Receptor Noise Boomer SBP 2D Survey Noise Effect
Effect Maximum Maximum Maximum Criteria
Criteria Rmax Rmax Rmax Reference
Distance Distance Distance
(m) (m) (m)
Marine mammals: 160 dB SPL 75 2 1520 NMFS 2013
behavioural
Low-frequency cetaceans: 219 dB PK Not reached Not reached Not NMEFS 2018
PTS 183 dB Not reached Not reached ~reached*
(humpback and pygmy blue  SELasn 80
whales)
Low-frequency cetaceans: 213dBPK  Notreached Notreached Not NMES 2018
TTS 168 dB 10 10 reached*
(humpback and pygmy blue  SELasn 9550
whales)
Mid-frequency cetaceans: 230dBPK  Notreached Notreached Not NMES 2018
PTS 185 dB Not reached Not reached ~reached
(dolphins, beaked whales, SEL24n Not
sperm whales) reached*
Mid-frequency cetaceans: 224 dBPK  Notreached Notreached Not NMES 2018
TTS 170 dB Not reached Not reached ~reached
(dolphins, beaked whales, SEL24n Not
sperm whales) reached*
High-frequency cetaceans: 202 dBPK 45 0.6 30 NMES 2018
PTS 155 dB Not reached Not reached Not
(pygmy and dwarf sperm SELo4n reached*
whales)
High-frequency cetaceans: 196 dBPK 89 1.2 70 NMES 2018
TS 140 dB Not reached Notreached 30
(pygmy and dwarf sperm SELo4n
whales)
Otariid pinnipeds: PTS 232 dB PK Not reached Notreached Not NMFS 2018
(fur-seals) 203 dB Not reached Not reached reached*
SEL24h Not
reached*
Otariid pinnipeds: TTS 226 dB PK Not reached Notreached Not NMFS 2018
(fur-seals) 188 dB Not reached Not reached reached*
SEL24h Not
reached*
* indicates the threshold was not reached within the limits of the modelling resolution (20 m).
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6.2.4.6 Cumulative impacts

Cumulative impacts can occur from multiple surveys occurring at the same time (simultaneous activities) leading
to an increase in predicted noise levels on receptors. It can also occur from repeated surveys within the same area
over time particularly to site attached species.

Based on the modelling no mortality or injury effects to invertebrates, which may potentially be site attached, are
predicted and the operational area does not overlap any areas where site-attached fish species are likely to be
present. Thus, cumulative impacts to site attached species from the geophysical and 2D survey being undertaken
over the same area are not predicted.

From the impact assessment it was identified that the blue, fin, pygmy right and sei whales may be foraging in the
area and southern right whales may be present in the area where noise levels are above the noise effect criteria.
Cumulative impacts from the geophysical and 2D survey being undertaken over the same area to these species
have been assessed within Section 6.2.4.5. No other species where identified as undertaking biologically important
behaviour within the area where noise levels are above the noise effect criteria

As detailed in Appendix B.4.7, the Dorrigo 3D Marine Seismic Survey may be undertaken within Q3 or Q4 in 2020
(Stakeholder Record 3D_02). However, the 3D Marine Seismic Survey is over 40 km from the site survey and hence
cumulative impacts are not predicted.

6.2.5  Continuous acoustic emissions impact evaluation and risk assessment

The survey vessels will emit noise from propeller cavitation, thrusters, hydrodynamic flow around the hull, and
operation of machinery and equipment including the geophysical equipment.

6.2.5.1 Fish

Popper et al. (2014) details that there is no direct evidence of mortality or potential mortal injury to fish from ship
noise. Popper et al., (2014) details that risks of mortality and potential mortal injury, and recoverable injury
impacts to fish with no swim bladder (sharks) is low and that TTS in hearing may be a moderate risk near (tens of
metres) the vessel. For fish with a swim bladder risks of mortality and potential mortal injury impacts is low. No
cumulative impacts are expected as there are no habitats likely to support site-attached fish in the operational
area.

Behavioural impacts are more likely such as moving away from the survey vessel. There are no habitats or features
within the operational area that would restrict fish and sharks from moving away from the survey vessel.

The operational area is within a distribution BIA for the white shark though no habitat critical to the survival of the
species or behaviours were identified. The Recovery Plan for the White Shark (Carcharodon carcharias) (DSEWPaC,
2013) does not identify noise impacts as a threat.

There is potential fish and shark fishing by the Trawl, Shark Hook and Shark Gillnet Sectors fisheries within the
operational area.

The extent of the area of impact is predicted to be within tens of metres for a duration of up to 28 days while the
site survey is undertaken. The severity is assessed as minor based on:

. the Recovery Plan for the White Shark (Carcharodon carcharias) (DSEWPaC, 2013) does not identify noise
impacts as a 