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Term/Acronym Definition

ABARES Australian Bureau of Agricultural and Resource Economics and
Sciences.

AAPA Aboriginal Areas Protection Authority (NT)

ACMA Australian Communications Media Authority

AFMA Australian Fisheries Management Authority

AHO Australian Hydrological Office

AIMS Australian Institute of Marine Science

AIS Automated Identification System

ALARP As Low As Reasonably Practicable

AMP Australian Marine Park

AMSA Australian Maritime Safety Authority

APPEA Australian Petroleum Production & Exploration Association

ASBTIA Australian Southern Bluefin Tuna Industry Association

BACI Before-After-Control-Impact

BIA Biologically Important Area

BPMF Broome Prawn Managed Fishery

CFA Commonwealth Fisheries Association

cMC Chief Minister and Cabinet

CMST Centre for Marine Science and Technology

CPUE Catch Per Unit Effort

CSEP Collaborative Seismic Environment Plan

DAWE Department of Agriculture, Water and the Environment
(Commonwealth)

DBCA Department of Biodiversity, Conservation and Attractions (WA)

DEPWS Department of Environment, Parks and Water Security (NT)

DFAT Department of Foreign Affairs and Trade (Commonwealth)

DIT Department of Industry, Tourism and Trade (NT)

DMIRS Department of Mines, Industry Regulation and Safety (WA)

DNP Director of National Parks

DoD Department of Defence (Commonwealth)

DoT Department of Transport (WA)

DPIRD Department of Primary Industries and Regional Development (WA)
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EEZ Exclusive Economic Zone

EMBA Environment that may be Affected

EP Environment Plan

EPA Environment Protection Authority

EPBC Act Environment Protection and Biodiversity Conservation Act

EPO Environment Performance Outcome

EPS Environmental Performance Standard

ESD Ecologically Sustainable Development

GHG Greenhouse Gas

HSE Health, Safety and Environment

IAGC International Association of Geophysical Contractors know called
Energeo Alliance

IMO International Maritime Organisation

IMT Incident Management Team

OGP International Association of Oil and Gas Producers

IUCN International Union for Conservation of Nature

JPDA Joint Petroleum Development Area

JRCC Joint Rescue Coordination Centre

KEF Key Ecological Feature

KPMF Kimberley Prawn Managed Fishery

LED Light-emitting Diode

KPMF Kimberley Prawn Managed Fishery

MAFMF Marine Aquarium Fish Managed Fishery

MDO Marine Diesel Oil

MGO Marine Diesel Gas

MFO Marine Fauna Observer

MMF Mackerel Managed Fishery

MoC Management of Change

NBPMF Nickol Bay Prawn Managed Fishery)

NCWHAC Ningaloo Coast World Heritage Advisory Committee

NDSMF Northern Demersal Scalefish Managed Fishery

NOPSEMA National Offshore Safety and Environment Management Authority

NPF Northern Prawn Fishery

NTFA Northern Territory Fisheries Joint Authority
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NTM Notice to Mariners

NTSC Northern Territory Seafood Council
NWST North West Slop Trawl

OA Operational Area

ONLF Offshore Net and Line Fishery
OPEP Oil Pollution Emergency Plan

OPGGS(E) Regulations

Offshore Petroleum and Greenhouse Gas Storage (Environment)
Regulations

OPMF Onslow Prawn Managed Fishery

OSMP Operational & Scientific Monitoring Plan
PCMF Pilbara Crab Managed Fishery

PDSF Pilbara Demersal Scalefish Fisheries
PFTIMF Pilbara Fish Trawl (Interim) Managed
PLF Pilbara Line Fishery

PMST Protected Matters Search Tool

POMF Pearl Oyster Managed Fishery

PTMF Pilbara Trap Managed Fishery

PTS Permanent Threshold Shift

ROV Remotely Operated Vehicle

SBT Southern Bluefin Tuna

SEL Sound Exposure Level

SIMA Spill Impact Mitigation Analysis

SIMOPS Simultaneous Operations

SOLAS Safety of Life at Sea

SMPEP Shipboard Marine Pollution Emergency Plan
SOPEP Shipboard Oil Pollution Emergency Plan
SPL Sound Pressure Level

SPRAT Species Profile and Threats Database
SSMF Specimen Shell Managed Fishery

TAC Total Allowable Catch

TRF Timor Reef Fishery

TTS Temporary Threshold Shift

UWA University of Western Australia
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WAFIC WA Fishing Industry Association

WCRLMF West Coast Rock Lobster Managed Fishery
WCDSCMF West Coast Deep Sea Crustacean Managed Fishery
WDTF Western Deepwater Trawl Fishery

WHA World Heritage Areas

WTBF Western Tuna and Billfish Fishery
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1.  Overview of Activity

In 2018, the National Energy Resources Australia (NERA) established an industry consortium to
address long-standing issues affecting stakeholders, the environment, and proponents regarding
potential marine seismic surveys offshore Australia. The project is called the Collaborative
Seismic Environment Plan Project (CSEP Project).

The CSEP titleholders are:

e (GG Services (Australia) Pty Ltd

e ConocoPhillips Exploration Australia Pty Ltd.

e |IPB Petroleum Limited

e Petroleum Geo-Services (PGS) Australia Pty Ltd
e Santos Limited

e Searcher Seismic Pty Ltd

e Shell Australia Pty Ltd

e TGS-NOPEC Geophysical Company Pty Ltd

The CSEP will allow for 2D, 3D and 4D seismic surveys within the CSEP Operational Area which is
within Commonwealth waters with the following restrictions:

e The total combined 2D seismic surveys conducted under the CSEP within the CSEP
Operations Area will not exceed 50,000 survey line km per calendar year.

e The total combined size of the Acquisition Areas of any 3D or 4D seismic surveys, or
survey phases, conducted under the CSEP within the CSEP Operations Area will not
exceed 40,000 km? in any calendar year.

e The Acquisition Area of any single 3D or 4D seismic survey, or survey phase, conducted
under the CSEP within the CSEP Operations Area will not exceed 10,000 km?2,

Spatial and temporal exclusion zones will be implemented to manage potential impacts to
commercial fishers, marine fauna and marine protected areas including the Ningaloo Coast
World Heritage Area.

1.1 Environment Plan Summary

The OPGGS(E) Regulations requires that within 10 days after receiving notice that the Regulator
has accepted an environment plan (whether in full, in part or subject to limitations or
conditions), the titleholder must submit a summary of the accepted plan to the Regulator for
public disclosure.

Under changes to the OPGGS(E) Regulations which took effect on 25 April 2019, EPs are required
to be published on NOPSEMA's website on acceptance. Given that EPs are published in full, the
EP Summary requirements can be met through cross-referencing sections of the EP with EP
Summary requirements as detailed in Table 1-1.
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Table 1-1: CSEP Summary

EP Summary Material Requirement Relevant EP Section

The location of the activity Section 4.1

A description of the receiving environment Section 5

A description of the activity Section 4

Details of the environmental impacts and risks Section 7

The control measures for the activity Section 7 and Section 7.12
The arrangements for ongoing monitoring of the Section 8

titleholder's environmental performance

Response arrangements in the oil pollution emergency CSEP OPEP
plan
Consultation already undertaken and plans for ongoing Section 6

consultation

Details of the titleholders nominated liaison person for Section 1.2
the activity

1.2 Details of Titleholder and Liaison Person

Details of the titleholders and the CSEP liaison person are provided in Table 1-2 as per the
requirement of the OPGGS(E) Regulations.

Arrangements for notifying the regulator of a change in 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 are detailed in Section 8.3.2.

Table 1-2: Details of Titleholder and Liaison Person

Titleholder CGG Services (Australia) Pty Ltd

Australian Company Number 081777 155

Business address 1 Ord Street, West Perth, 6005

Telephone number 08 9214 6200

Titleholder ConocoPhillips Australia Exploration Pty Ltd
Australian Company Number 109974 932

Business address Level 1, 33 Park Road Milton, Qld, 4064
Telephone number 0731827122
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Titleholder IPB WA 424P Pty Ltd
Australian Company Number 146 119 404
Business address IPB Petroleum Ltd Suite 307, 530 Little Collins Street,
Melbourne VIC 3000 Australia
Telephone number 039598 0188
Titleholder PGS Australia Pty Ltd
Australian Company Number 077 150 415
Business address Level 28, QV1, 250 St Georges Tce, Perth, 6000
Telephone number 08 9320 9000
Titleholder Santos WA Northwest Pty Ltd
Australian Company Number 009 140 854
Titleholder Santos Offshore Pty Ltd
Australian Company Number 005 475 589
Titleholder Santos WA Southwest Pty Limited
Australian Company Number 050611 688
Titleholder Santos (BOL) Pty Ltd
Australian Company Number 000 670 575
Titleholder Santos WA East Spar Pty Limited
Australian Company Number 008 674 413
Titleholder Santos WA Kersail Pty Ltd
Australian Company Number 087 029 169
Titleholder Santos Limited
Australian Company Number 007 550 923
Titleholder Santos Browse Pty Ltd
Australian Company Number 083 868 259
Titleholder Bonaparte Gas & Oil Pty. Limited
Australian Company Number 060 530 109
Titleholder Santos WA Energy Limited
Australian Company Number 009 301 964
Titleholder Santos WA PVG Pty Ltd
Australian Company Number 129 604 860
Titleholder Santos NA Barossa Pty Ltd
Australian Company Number 109 974 932
Titleholder Santos NA Browse Basin Pty Ltd
Revision 1 - NOPSEMA Submission 15
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Australian Company Number

116771414

Titleholder

Santos NA Energy Pty Ltd

Australian Company Number

081 089 241

Titleholder

Harriet (Onyx) Pty Ltd

Australian Company Number

009 396 954

Titleholder

Santos WA (Exmouth) Pty Ltd

Australian Company Number

131225619

Titleholder

Santos WA Varanus Island Pty Ltd

Australian Company Number

130391 730

Titleholder

Santos (N.T.) Pty. Ltd.

Australian Company Number

008 481 990

Titleholder

Santos QNT Pty. Ltd.

Australian Company Number

083077 196

Titleholder

Santos WA DC Pty Ltd

Australian Company Number

637 575 350

Titleholder

Santos Devil Creek Pty Ltd

Australian Company Number

634 285 984

Titleholder

Santos (JPDA 91-12) Pty Ltd.

Australian Company Number

056 937 752

Titleholder

Santos NA Darwin Pipeline Pty Ltd

Australian Company Number

093 316 959

Titleholder

Santos Resources Pty Ltd

Australian Company Number

010 407 664

Titleholder

Santos (TGR) Pty Ltd

Australian Company Number

098 099 908

Titleholder

Santos Timor Sea Pipeline Pty Ltd

Australian Company Number

003111 573

Business address

Level 7, 100 St Georges Terrace, Perth WA 6000

Telephone number

08 6218 7100

Titleholder

Searcher Seismic Pty Ltd

Australian Company Number

117 264 347

Business address

Level 4 South Shore Centre, 85 South Perth Esplanade, South
Perth, 6151

Telephone number

0893270100
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Titleholder

Shell Australia Pty Ltd

Australian Company Number

009 663 576

Business address

Shell House, 562 Wellington Street, Perth, 6000

Telephone number

08 9338 6600

Titleholder

TGS-NOPEC Geophysical Company Pty Ltd

Australian Company Number

077 150 424

Business address

Ground Floor, 1110 Hay St. West Perth, 6005

Telephone number

08 948 00000

Titleholder’s Liaison Person

Name

Simon Molyneux

Business address

Level 2 East, The Wentworth Building
300 Murray Street, Perth 6000

Telephone number

1300 589 310

Email address

CSEPFeedback@nera.org.au
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2. Environmental Impact and Risk Evaluation Process

2.1 Overview

This section outlines the environmental impact and risk evaluation methodology used for the
assessment of the seismic survey activities. The methodology is consistent with the Australian
and New Zealand Standard for Risk Management (AS/NZS ISO 31000:2018, Risk Management -
Principles and Guidelines) and NOPSEMA's Guidance Note Environment Plan Content
Requirements as detailed in Figure 2-1.

The application of the impact and risk evaluation process used in the CSEP differs from the
global standard for risk assessment and risk management (AS/NZS ISO 31000), as it is required
to meet the NOPSEMA's Guidance Note Environment Plan Content Requirements which defines:

e Environmental impacts as occurring from planned activities (i.e., noise, displacement)
and does not consider the likelihood of the impact occurring as part of the evaluation.

e Environmental risks as an unplanned impact (i.e., loss of equipment) and does consider
likelihood.

{ \ fof Establish the Context =) f \

* Description of the activity
= Describe the requirements —
= Description of the environment
. >
Communicate and Implement,
Consult i Risk and Impact Assessment E Monitor, Report
= Detail environmental impacts and risks and Review
+ Consultation in = Define acceptable levels of impact and risk
preparation of the + Ewvaluate environmental impacts and risks « Implementation
CSEP 5 \ 7 strategy
* Ongoing
consultation
T g ™
Risk and Impact Treatment
* Detail control measures
* Define environmental performance

outcomes and standards
N Y . | s ., Py

Figure 2-1: CSEP Environmental Impact and Risk Evaluation Methodology
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2.1.1

Definitions

Definitions of the term used in the impact and risk assessment process are detailed in Table 2-1.

Table 2-1: Impact and Risk Evaluation Process Definitions

Term

Definition

Activity

As low as reasonably
practicable (ALARP)

Consequence

Control measure

Duration

Refers to a ‘petroleum activity’ as defined under the OPGGS(E) Regulations as:
petroleum activity means operations or works in an offshore area undertaken
for the purpose of:
e 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.

For the CSEP the “activity’ is the seismic surveys conducted under the CSEP
which includes the use of vessels and seismic equipment and activation of the
seismic source (See Section 4).

The ALARP principle is that the residual impacts and risk shall be “as low as
reasonably practicable’. It has connotations as a route to reduce impacts and
risks when considering law, regulation, and standards.

For an impact or risk to be ALARP it must be possible to demonstrate that the
cost involved in reducing the impact or risk further would be grossly
disproportionate to the benefit gained. The ALARP principle arises from the fact
that infinite time, effort and money could be spent on the attempt of reducing a
risk to zero. It should not be understood as simply a quantitative measure of
benefit against detriment. It is more a best common practice of judgement of
the balance of impact or risk and environmental/societal benefit.

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

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

How often and how long the impact will interact with the environment.

Emergency condition

Environmental hazard
(aspect)

Environmental impact

Environmental
performance outcome

Environmental
performance standard

Environmental risk

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.

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

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

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

Defined under the OPGGS(E) Regulations as a statement of the performance
required of a control measure.

An unplanned environmental impact has the potential to occur, due either
directly or indirectly from undertaking the activity.
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Term Definition

Extent The area that may be affected by the impact.

Likelihood The is the chance of the impact occurring as defined by the Table 2-5.

Measurement criteria 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).

Severity The level of environmental impact determined by the consequence category in
Table 2-4.

2.2 Summary of the Environmental Impact and Risk
Evaluation Approach

Figure 2-2 summarises the environmental impact and risk evaluation process undertaken for the
CSEP.

Context for the evaluation process was established by:

e understanding the legislative and other requirements that apply to the activity
(Section 3: Environmental Requirements).

¢ identifying the environmental hazards of the activity that will or may cause
environmental impacts or may present risks to the environment (based upon the
activity description described in Section 4).

e identifying the environment that may be affected by planned and unplanned
components of the activity (Section 5).

o feedback from consultation with stakeholders (Section 6).
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Describe the activity and identify the hazards (planned and unplanned events)

arising from the activity

Identify receptars in the environment that will, or may be impacted by the

event and determine the nature and scale of impacts

Apply standard control measures

Assess impacts (planned events (based on conseguences only)) and risks (unplanned events
(based on likelihood and consequence)) with standard controls applied

Treat risks and impacts by implementing additional controls as needed

Determine residual impact and risk ranking and

ensure activity is ALARP and Acceptable,

Figure 2-2: Summary of Environmental Impact and Risk Evaluation

2.2.1 Describe Activity and Hazards

A description of the activity is required to determine the planned events that will take place and
the credible unplanned events that may occur. Section 4 provides a description of the activity.

Planned events give rise to environmental impacts, while unplanned events pose a risk of
environmental impact if they occur. The cause-effect pathway by which environmental and social
receptors may be impacted may occur directly or indirectly and by one or multiple hazards of the
activity.

Potential impacts (planned) and risks (unplanned) associated with the environmental hazards of
the activity were identified based on previous experience, reviewing accepted seismic EPs and
via stakeholder consultation.

2.2.2 Identify Receptors and Determine Nature and Scale of Impacts

A description of the environment (natural and socio-economic) within which hazards from the
activity will, or may occur, is required, and is detailed in Section 5.

The extent of actual impacts from each planned activity or risks from each unplanned activity,
are assessed using, where required, modelling and scientific reports. This is detailed in Section 7.

2.2.3 Assess Impacts and Risks

This step looks at the causal effect between the hazard and the identified receptor. Impact
mechanisms and any thresholds for impacts are determined and described, using scientific
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literature, and modelling where required. Impact thresholds for different critical life stages are
also identified where relevant.

This process determines a consequence level, based on set criteria for each receptor category,
and takes into consideration the duration and extent of the impact, receptor recovery time and
the effect of the impact at a population, ecosystem, or industry level.

As planned events are expected to occur during the activity, the likelihood of their occurrence is
not considered during the assessment, and only a consequence level with best practice controls
is assigned (refer to Table 2-4).

For unplanned events, the consequence level of the impact with best practice controls (Table 2-4)
is combined with the likelihood of the impact occurring (Table 2-5), to determine a residual risk
ranking (Table 2-6).

2.2.4 Treatment of Impacts and Risks

The purpose of the impact and risk evaluation is to assist in making decisions, based on the
outcomes of the analysis, about the control measures required to reduce an impact or risk to the
acceptable level/s and to ALARP. The process for applying controls to meeting the acceptable
level and ALARP is shown in Figure 2-3.

Impact or risk
Identified

Assess predicted level of
impact or risk
Is predicted
No Apply additional
controls

level of impact
4

or risk within defined
acceptable
limits?

Can further controls
be implemented to
reduce the level
of impact or risk?

Is the cost grossly
disproportionate to the benefit
(ALARP)?

Risk Assessment
complete

Figure 2-3: Process for applying controls to meet the acceptable level and ALARP
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2.2.5 Evaluating Impact and Risk Acceptability

Evaluating environmental impacts and risks involves comparing the predicted levels against the
defined acceptable levels of environmental impact and or ‘tolerable’ levels of risk. This
comparison is done considering typical (best practice) controls. If the predicted level of impact is
greater than the defined acceptable level further controls or changes to the activity are required
to ensure the environmental impact or risk can be managed to the defined acceptable level.

An ‘acceptable level' is the specified amount of environmental impact and risk that an activity
may have which is tolerable, is consistent with all relevant principles, and does not compromise
the management/conservation/protection objectives of the environment.

To define the acceptable level of impact and risk the criteria in Table 2-2 are used.

Table 2-2: Acceptability Evaluation Criteria

Context Acceptability Evaluation Criteria

Principles of Activity to be carried out in a manner consistent with the relevant
Ecologically Sustainable  ESD principles, specifically:

Development (ESD) e For an impact, the consequence category is moderate or below

and a risk is medium or below.

e The precautionary principle is applied in the presence of
scientific uncertainty.

Section 2.2.5.1 details the assessment of the ESD principles to

identify appropriate acceptability evaluation criteria.

Environment Management of the activity is consistent with legislation and other
requirements requirements including conservation advice, recovery plans,
management plans and industry best practice guidance.

Internal Context Management of the activity is consistent with the CSEP evaluation
process and implementation strategy.

External Context — Relevant persons objections or claims have been assessed,
relevant persons responded to and controls adopted for objections and claims which
have merit.

2.2.5.1 Ecologically Sustainable Development

Section 3A of the EPBC Act defines ecologically sustainable development (ESD), which is based on
Australia’s National Strategy for Ecological Sustainable Development (1992) that defines ESD as:

‘using, conserving and enhancing the community’s resources so that ecological processes, on which life
depends, are maintained and the total quality of life, now and in the future, can be increased.’

The ESD principles and how they are addressed by the Acceptability Evaluation Criteria (detailed
in Table 2-2) is detailed in Table 2-3.

Table 2-3: ESD Principles and How Addressed by the Acceptability Evaluation Criteria
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ESD Principle

How Addressed by the Acceptability
Evaluation Criteria

Integration Principle:

Decision-making processes should
effectively integrate both long-term and
short-term economic, environmental, social,
and equitable considerations.

Precautionary principle:

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.

This principle is inherently met through the EP
evaluation process and is addressed by the
Acceptability Evaluation Criteria as they
consider long-term and short-term economic,
environmental, social, and equitable
considerations based on:

e Consultation with relevant persons.

e Environment requirements including
government legislation, conservation
advice, recovery plans and
management plans.

This principle is met by the Acceptability
Evaluation Criteria. The precautionary
principle will be applied in the presence of
scientific uncertainty for all levels of impacts
and risks not just those of serious or
irreversible environmental damage.

Intergenerational principle:

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.

This principle is met by the Acceptability
Evaluation Criteria as the level of acceptable
impact and risk has been set at a level that
ensures impact and risk do not result in
serious or irreversible environmental damage,
thus ensuring the health, diversity and
productivity of the environment is maintained
or enhanced for the benefit of future
generations.

Biodiversity principle:

The conservation of biological diversity and
ecological integrity should be a fundamental
consideration in decision-making.

This principle is met by the Acceptability
Evaluation Criteria as the level of acceptable
impact and risk has been set at a level that
ensures biological diversity and ecological
integrity is maintained.

Valuation principle:
Improved valuation, pricing and incentive
mechanisms should be promoted.

The CSEP through the application of controls
provides for titleholders to bear the cost of
environmental management for the activity to
ensure that the environmental impacts and
risks are managed to ALARP and to an
acceptable level. Consequently, this principle
is not considered separately for each
acceptability evaluation.

2.2.6 Evaluating Impact and Risk are ALARP

For planned and unplanned events, an ‘as low as reasonably practicable’ (ALARP) assessment is
undertaken to demonstrate that the control measures adopted reduce the impact (consequence
level) or risk to ALARP. This process relies on demonstrating that further potential control
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measures would require a disproportionate level of cost/effort to reduce the level of impact or
risk. If this cannot be demonstrated, then further control measures are adopted. The level of
detail included within the ALARP assessment is based upon the nature and scale of the potential
impact or risk’ with more detail provided for impact where the consequence category is
moderate or above and risk level of medium or above.

2.3 Environmental Performance Outcomes, Standards and
Measurement criteria

The OPGGS(E) Regulations details that the environment plan must:

e setenvironmental performance standards (EPSs) for the control measures identified.

e setenvironment performance outcomes (EPOs) against which the performance of
the titleholder in protecting the environment is to be measured.

¢ include measurement criteria that the titleholder will use to determine each EPO and
EPS is being met.

These terms are defined in Table 2-1.

EPOs have been developed to be consistent with the principles of ecological sustainable
development and representative of levels of environmental performance that are equal to or
better than the defined acceptable level.

EPOs, EPSs and associated measurement criteria are detailed in Section 7.12.
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Table 2-4: Environmental Consequence Categories

Biodiversity and Ecosystem Function Environmental Quality Social
Consequence Protected c ial Ecological Sediment Protected
rotecte ommercia cologica . edimen . . rotecte
Category . . . g. Water Quality . Air Quality Cultural
Species Species Diversity Quality Areas
Significant,
. Permanent Permanent ) Significant permanent effects
Local population L o Continuous )
L reduction in contamination permanent on aesthetic,
eradication Permanent Permanent . ; damage to the .
. N water quality. with known . effects on one economic or
Catastrophic and/or loss of eradication at effects at . ) . ) environment )
o : . . Known biological  biological effect or more of recreational values.
critical habitats/ regional scale regional scale . and/or human )
o effectona on a regional protected areas Overall societal
activities ) health )
regional scale scale values benefits do not
outweigh impacts
. Continuous or Long term Sustained, L
Extensive Large-scale, S Significant long-term
) regular contamination exceedance over L .
population-level long term Large-scale, long . . Significant long-  effects on aesthetic,
discharge. above national or ;
effects. effects. term effects. ) ) . i . term effectson  economic or
. . Known biological  background. international air )
Massive Significant effect  Recovery >10 Recovery >10 ) . . one or more of  recreational values.
. effect Known biological  quality standards. )
on critical years, or years or effects ) . protected areas Overall societal
. concentrations effect Potential harm to )
habitats/ effects permanent ) ) values benefits do not
activities ermanent on large scale (1-  concentrations the environment outweigh impacts
P 100 km?) on large scale or human health g P
Minor disruption . .
tosi nificanF; Localised, long Continuous or Short to Major and
orttigon of Localised but term effects. regular medium-term temporary Minor butlong  Major effects on
po Ulation long-term Community difchar o contamination exceedance over term or aesthetic, economic
bop effects. maintains Ee . above national or permanent or recreational
. Minor effects on . Known biological . . .
Major . . Recovery >10 ecological background. international air effectsonone  values. Overall
critical habitats/ ) ” , effect ) . : . .
L years, or integrity with ) Known biological  quality standards.  or more of societal benefits do
activities. No L2 concentrations . )
effects significant ) effect Potential harmto  protected areas not outweigh
threats to ) on medium scale ) . .
. permanent change in concentrations the environment values impacts
population . (1-10 km?)
viability composition on large scale or human health
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Biodiversity and Ecosystem Function Environmental Quality Social
Consequence - - -
Protected Commercial Ecological . Sediment . . Protected
Category . ) . . Water Quality . Air Quality Cultural
Species Species Diversity Quality Areas
Minor disruption Localised, Short to Moderate and
to small portion medium-term Continuous or . temporary Minor and
. medium-term .
of population. . effects. regular N exceedance over medium-term Moderate effects on
. Localised, . . contamination . . .
Minor, temporary medium-term Ecological discharge. above national or effects on one aesthetic, economic
effects on critical integrity Known biological international air or more of or recreational
Moderate . effects. 2 . background. .
habitats/ maintained with  effect ) . quality standards.  protected areas values but overall
. Recovery 5-10 P ) Known biological : !
activities. No ears insignificant concentrations offoct No harm to the values. Full societal benefits
threat to y change to on small scale . environment or recovery outweigh impacts
: ) concentrations
population species (<1 km2) i human health expected
s -, on medium scale
viability composition expected
Temporary Minor and
Minor and discharge with Temporary temporary Minor and
temporary Localised, short ) contamination contamination exceedance over short-term )
. . Localised, short . Minor and
disruption to term effects. . above above national or effects on one
) . to medium-term . i . temporary effects
. small portion of Recovery in the background background. international air or more of )
Minor . ) effects. Full ) ) . on aesthetic,
population. No timescale of levels. Known Known biological  quality standards.  protected areas )
" recovery . . economic or
effects on critical months to <5 biological effect effect No harm to the values. Full )
. expected ) . . recreational values
habitats/ years concentrations concentrations environment or recovery
activities on medium scale  on medium scale human health expected
(<10 km?) expected
Tempora .
. . porary ) Slight, temporary
. Localised, discharge with Temporary
Possible ) S o exceedance over
- Localised, temporary contamination contamination ) )
incidental effects X national or Slight to . _
temporary effects. Slight above above . . . . Slight to negligible
to flora and . international air negligible A
. . effects. impact on background background. . effects on aesthetic,
Slight faunain a locally . ) ) ) quality standards.  effects on any ;
Recovery inthe ecological levels. Known Known biological economic or
affected . . ” ; . No harm to the protected area )
A timescale of integrity or biological effect effect . recreational values
environmental > ) ) environment or values
) days to weeks  species concentrations concentrations
setting . human health
composition on small scale on small scale

(<1 km2)

expected
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Table 2-5: Likelihood Categories

Likelihood Description

. Experience
Categories L - . .
Definition Probability History of occurrence in
Company or industry
Once every 10,000- . Unheard of in the
Remote 100,000 years at location 1in100,000-1,000,000 industry
. . Once every 1,000-10,000 ) Has occurred once or
Highly Unlikely years at location 1 in 10,000-100,000 twice in the industry
Has occurred many times
Unlikely Once every 100-1,000 11in 1,000-10,000 in the industry, but not in
years at location
the company
Possible Once e\(ery 10-100 years 1in 100-1,000 Ha.s oFcurred once or
at location twice in the company
Likely Oncg every 1-10 years at 1in 10-100 Has occurred frequently
location in the company
Highly Likely Morg than once.a year at ~1in 10 Has occurrgd frequently
location or continuously at the location
Table 2-6: Environmental Risk Matrix
LIKELIHOOD LEVEL
Highly . . . Highly
Remote Unlikely Unlikely Possible Likely Likely
Catastrophic 2 2
Massive
-
(]
>
w
o Major
v
P4
wl
=
(o4
u Moderate
2
o
o
Minor
Slight
1 -Very High
2- High
3 - Medium
4 - Low
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3. Environmental Requirements

The OPGGS(E) Regulations requires that the EP must:

a) describe the requirements, including legislative requirements, that apply to the activity
and are relevant to the environmental management of the activity; and
b) demonstrate how those requirements will be met.

NOPSEMA Guidance Note Environment Plan Content Requirements (September 2020) details
that:

e The requirements that apply to the activity include all laws, other approvals and
conditions, standards or other environmental requirements that apply to the activity and
are relevant to the activity’s environmental management.

e Requirements could include relevant laws, codes, standards, agreements, treaties,
conventions, or practices (in whole or in part), that apply to the jurisdiction in which the
activity takes place.

e The description of requirements should explain how the requirements are relevant to
the activity in the EP and specifically how they apply to the activity.

The activity is solely within Commonwealth waters. Commonwealth legislation and other
requirements relevant to the activity are summarised in Table 3-1.

Relevant requirements associated with the Environment Protection and Biodiversity Conservation
Act 1999 (EPBC Act) policies, guidelines, management plans, recovery plans, threat abatement
plans, and other advice issued by the Department of Agriculture, Water and the Environment
(DAWE) are detailed in Section 4 in the applicable subsections, as part of the description of the
existing environment.
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Table 3-1: Environmental Requirements

Requirement

Scope Relevant to the CSEP

Application to Activity

Administering
Authority

Australian Maritime

This Act facilitates international cooperation and mutual assistance

Under this Act, any hydrocarbon spill to the

Australian Maritime

Safety Authority Act in preparing and responding to a major oil spill incident and marine environment, resulting from the Safety Authority (AMSA)
1990 encourages countries to develop and maintain an adequate activity must be reported.
capability to deal with oil pollution emergencies. Reporting requirements are detailed in
Requirements are affected by AMSA who administers the National 8.1.5.
Plan for Maritime Environmental Emergencies (NatPlan). In Commonwealth waters the Australian
Maritime Safety Authority (AMSA) is the
Control Agency for oils spills from vessels.
These arrangements are detailed in CSEP
OPEP.
Australian Ballast The Australian Ballast Water Management Requirements set out the  Provides requirements on how vessel DAWE
Water Management obligations on vessel operators regarding the management of operators should manage ballast water
Requirements ballast water and ballast tank sediment when operating within when operating within Australian seas to
(DAWE 2020b) Australian seas. comply with the Biosecurity Act.
Section 7.9 details how these requirements
will be applied.
Australia Biofouling The Australian biofouling management requirements set out vessel  Provides requirements on how vessel DAWE
Management operator obligations for the management of biofouling when operators should manage biofouling when
Requirements (DAWE operating vessels under biosecurity control within Australian operating within Australian seas to comply
2022) territorial seas. with the Biosecurity Act.
Section 7.9 details how these requirements
will be applied.
Biosecurity Act 2015 This Act replaced the Quarantine Act 1908 in 2015 and is the The Biosecurity Act and regulations apply DAWE
Biosecurity primary legislation for the management of the risk of diseases and to ‘Australian territory’ which is the
Regulations 2016 pests that may cause harm to human, animal or plant health, the airspace over and the coastal seas out to
environment, and the economy. 12 nm from the coastline.
The objects of this Act are to provide for:
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Requirement Scope Relevant to the CSEP Application to Activity Administering

Authority
(@) managing biosecurity risks; human disease; risks related to For the activity, the Act regulates vessels
ballast water; biosecurity emergencies and human biosecurity entering Australian territory regarding
emergencies. ballast water and hull fouling.
(b) to give effect to Australia’s international rights and obligations, Section 7.9 details how these requirements
including under the International Health Regulations, the Sanitary will be applied.
and Phytosanitary Agreement and the Biodiversity Convention.
Biosecurity The Biosecurity Amendment (Biofouling Management) Regulations Vessels from international waters used for ~ DAWE
Amendment 2021 (Biofouling Regulations) enters into force on 15 June 2022. This  the activity will be required to provide
(Biofouling requires operators of all vessels to provide information on information on how biofouling has been
Management) biofouling management practices prior to arriving in Australia. managed prior to arriving in Australian
Regulations 2021 The Australian biofouling management requirements provides territorial seas.
details of Australia’s pre-arrival reporting requirements and Section 7.9 details how these requirements
guidance for operators of international vessels that are subject to will be applied.
biosecurity control while in Australian territorial seas.
Environment This Act applies to actions that have, will have or are likely to havea  Petroleum activities are excluded from DAWE

Protection and significant impact on matters of national environmental or cultural within the boundaries of a World Heritage

Biodiversity significance. Area (Sub regulation 10A(f).
Conservation Act 1999 The Act protects Matters of National Environmental Significance The activity is not within a World Heritage
(EPBC Act) (MNES) and provides for a Commonwealth environmental Area.

assessment and approval process for actions. There are eight

The EP must describe matters protected
MNES, these being:

under Part 3 of the EPBC Act and assess

World heritage properties.

Ramsar wetlands.

Listed Threatened species and communities.

Listed Migratory species under international agreements.
Nuclear actions.

Commonwealth marine environment.

Great Barrier Reef Marine Park.

any impacts and risks to these.

Section 5 describes matters protected
under Part 3 of the EPBC Act.

The EP must assess any actual or potential
impacts or risks to MNES from the activity.

Section 7 provides an assessment of the
impacts and risks from the activity to
matters protected under Part 3 of the EPBC
Act.
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Requirement

Scope Relevant to the CSEP

Application to Activity

Administering

Authority
e Water trigger for coal seam gas and coal mining
developments.
Environment Provides additional regulations regarding Matters of National The interaction requirements are DAWE
Protection and Environmental Significance. applicable to the activity if a cetacean is
Biodiversi‘Fy Part 8 of the regulations provide distances and actions to be taken ~ Sighted.
Conservation when interacting with cetaceans. Section 7 details how these requirements
Regulations 2000 will be applied.
EPBC Act Policy The aim of this Policy Statement is to: The policy statement provides guidance on  DAWE

Statement 2.1
Interaction between
offshore seismic
exploration and
whales

e provide practical standards to minimise the risk of acoustic
injury to whales in the vicinity of seismic survey operations;

e provide a framework that minimises the risk of biological
consequences from acoustic disturbance from seismic
survey sources to whales in biologically important habitat
areas or during critical behaviours; and

e provide guidance to both proponents of seismic surveys
and operators conducting seismic surveys about their legal
responsibilities under the EPBC Act.

undertaking seismic activities in Australian
waters to limit potential impacts to whales.

Section 7.1 details how these requirements
will be applied.

Environment Manual
for Worldwide
Geophysical
Operations (IAGC
2013)

Provides the industry with information for conducting geophysical
field operations in an environmentally sensitive manner.

Provides guidelines for best practice
operations of seismic surveys to minimise
environment impacts.

Section 7.1 details how these requirements
will be applied.

Energreo Alliance
(formerly International
Association of
Geophysical Contractors
(IAGQ))

Guidance Statement
on Undertaking

Seismic Surveys in WA

Waters (2013)

Identifies potential issues of concern associated with seismic
surveys on fish and fish habitats, as defined under the Fish
Resources Management Act 1994. It is aimed at giving proponents
direction on general standards and protocols designed to avoid or
mitigate the potential impacts of seismic surveys on fish.

It is expected that proponents will incorporate these standards and
protocols when planning and implementing seismic surveys.

Provides guidance and mitigation
strategies to avoid or minimise potential
impacts of seismic surveys on fish.

Section 7.1 details how these requirements
will be applied

WA Department of
Primary Industry and
Regional Development
(DPIRD)

Revision 1 - NOPSEMA Submission

32



Collaborative Seismic Environment Plan

e o
=L AN

Requirement

Scope Relevant to the CSEP

Application to Activity

Administering
Authority

Guidelines for the
Control and
Management of Ships'
Biofouling to Minimize
the Transfer of
Invasive Aquatic
Species (Biofouling
Guidelines) 2011

Provide a globally consistent approach to the management of
biofouling. They were adopted by the Marine Environment
Protection Committee (MEPC) in July 2011 and were the result of
three years of consultation between IMO Member States.

Specific requirements are that vessels have
a biofouling management plan and
biofouling record book.

Section 7.9 details how these requirements
will be applied.

International Maritime
Organisation (IMO)

Marine Pest Plan The visions of the Marine Pest Plan is: Maintaining Australia’s Applying the recommendations within this ~ DAWE
2018-2023: the healthy and resilient marine environment that is protected from the  document and implementing effective
National Strategic Plan  threat of marine pests, and which supports our economy and social  biofouling controls can reduce the risk of
for Marine Pest amenity. While the vision sets the broad direction for the future of the introduction of an introduced marine
Biosecurity (DAWR marine pest biosecurity in Australia, Marine Pest Plan 2018-2023 species.
2018) describes the steps to make this vision a reality, and the outcomes Section 7.9 details how these requirements
to achieve over the next five years. will be applied.
National Biofouling The guidance document provides recommendations for the Applying the recommendations within this ~ DAWE
Management management of biofouling hazards by the petroleum industry. document and implementing effective
Guidelines for the biofouling controls can reduce the risk of
Petroleum Production the introduction of an introduced marine
and Exploration species.
Industry 2009 (Marine Section 7.9 details how these requirements
Pest Sectoral will be applied.
Committee 2018)
National Light The guidelines outline the process to be followed where there is the  Applying the recommendations within this ~ DAWE

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

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.

document and implementing effective
controls can reduce the impact of light on
light sensitive species.

Section 7.3 details how these requirements
will be applied.
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Requirement

Scope Relevant to the CSEP

Application to Activity Administering

Authority
National Strategy for The overarching goal of the strategy is to provide guidance on Applying the recommendations within this ~ DAWE
Reducing Vessel Strike  understanding and reducing the risk of vessel collisions and the document and implementing effective
on Cetaceans and impacts they may have on marine megafauna. controls can reduce the risk of the vessel
other Marine collisions with megafauna.
Megafauna Section 7.7 details how these requirements
(Commonwealth of will be applied.
Australia 2017c)
Navigation Act 2012 Regulates international ship and seafarer safety, shipping aspects of ~Several Marine Orders (MO) are enacted AMSA
protecting the marine environment and the actions of seafarers in under this Act relating to the activity,
Australian waters. It gives effect to the relevant international including:
conventions (MARPOL 73/78, COLREGS 1972) relating to maritime MO 21: Safety and emergency
issues to which Australia is a signatory. arrangements
MO 27: Safety of navigation and radio
equipment
MO 30: Prevention of collisions
MO 31: SOLAS and non-SOLAS certification
MO 58: Safe management of vessels
Section 7details how these requirements
will be applied.
Offshore Petroleum The Act addresses all licensing, health, safety, environmental and The OPGGS Act provides the regulatory NOPSEMA

and Greenhouse Gas
Storage Act 2006
(OPGGS Act)

OPGGS(E) Regulations

royalty issues for offshore petroleum exploration and development
operations extending beyond the three-nautical mile limit.

Part 2 of the OPGGS(E) Regulations 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.

framework for all offshore petroleum
exploration and production activities in
Commonwealth waters, to ensure that
these activities are carried out:

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

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

Scope Relevant to the CSEP

Application to Activity Administering

Authority

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 and risks resulting from these
activities are ALARP and acceptable is
provided in Section 7areine.

Offshore Petroleum
and Greenhouse Gas
Storage (Regulatory
Levies) Act 2003

Offshore Petroleum
and Greenhouse Gas
Storage (Regulatory
Levies) Regulations
2004

An Act to impose levies relating to the regulation of offshore
petroleum activities and greenhouse gas storage activities.

Requires that EP levies are imposed on EP NOPSEMA
submissions, including revisions, where the

activities to which the EP relates are

authorised by one or more Commonwealth

titles.

This requirement applies once the EP is
accepted.

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

This Act regulates Australian regulated vessels with respect to ship-

related activities and invokes certain requirements of the MARPOL
Convention relating to discharge of noxious liquid substances,
sewage, garbage, air pollution etc.

Provides exemptions for the discharge of materials in response to
marine pollution incidents.

Several Marine Orders are enacted under AMSA
this Act relating to offshore petroleum

activities, including:

MO 91: Marine Pollution Prevention - Qil.

MO 93: Marine Pollution Prevention -
Noxious Liquid Substances.

MO 94: Marine Pollution Prevention -
Packaged Harmful Substances.

MO 95: Marine Pollution Prevention -
Garbage.

MO 96: Marine Pollution Prevention -
Sewage.
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Requirement

Scope Relevant to the CSEP

Application to Activity Administering

Authority

MO 97: Marine Pollution Prevention - Air
Pollution.

MO 98: Marine pollution prevention - anti-
fouling systems.

Section 7 detail how these requirements
will be applied.

Protection of the Sea
(Harmful Antifouling

Under this Act, it is an offence for a person to engage in negligent
conduct that results in a harmful anti-fouling compound being

All ships involved in offshore petroleum AMSA

activities in Australian waters are required

Systems) Act 2006 applied to or present on a ship. The Act also provides that to abide to the requirements under this
Australian ships must hold ‘anti-fouling certificates’, provided they Act.
meet certain criteria. MO 98: Marine Pollution Prevention - Anti-
fouling Systems is enacted under this Act.
Section 7.9 details how these requirements
will be applied.
Recommended Provides recommendations on applying mitigation measures for Provides recommended mitigation International Association

monitoring and
mitigation measures
for cetaceans during
marine seismic survey
geophysical
operations (March

cetaceans during geophysical operations.

The measures outlined in this report are recommended for use
during all marine seismic surveys that use compressed air source
arrays, and are only intended for cetaceans (whales, dolphins and
porpoises).

measures for cetaceans during a marine
seismic survey, including exclusion zones,
soft starts, seismic testing procedures, and
recording Marine Fauna Observer (MFO)
observations.

(I0GP)
Energreo Alliance

Section 7.1 details how these requirements

2017) will be applied.

Threat Abatement The plan provides national guidance on action to prevent and Section 7.8 details how these requirements DAWE
Plan for the Impacts of mitigate the impacts of harmful marine debris on vertebrate marine  will be applied.

Marine Debris on life.

Vertebrate Wildlife of

Australia's Coasts and

Ocean (DoEE 2018)

Underwater Cultural This Act replaces the Historic Shipwreck Act 1976. The Act provides Provisions under the Act are applicable to DAWE

Heritage Act 2018

for the protection of Australia’ underwater cultural heritage.

the activity in the event of removal,
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Requirement Scope Relevant to the CSEP Application to Activity Administering
Authority

It protects the heritage values of remains of vessels, aircraft and damage or interference to items of
certain associated articles that have been in Commonwealth waters  underwater cultural heritage and/or the
for at least 75 years. Vessels and aircraft that have been underwater  activity is proposed within an Underwater
less than 75 years, and other types of underwater cultural heritage,  Protected Heritage Zone.

can be protected through individual declaration based on an
assessment of heritage significance.

Section 5.2.7 details that there are no
Underwater Protected Heritage Zones
within CSEP OA and five within the CSEP
EMBA.
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4. 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 the OPGGS(E) Regulations.

4.1 Activity Location

Individual seismic surveys will be undertaken within the CSEP Operational Area (OA) which is
shown in Figure 4-2. The CSEP Operational Area is within Commonwealth waters adjacent to
Western Australia and Northern Territory. The CSEP Operational Area consists of the following
three areas:

e Bonaparte Operational Area
e Browse Operational Area
e Carnarvon Operational Area

As detailed in Section 7.1 Impact Assessment for Acoustic Emissions and Section 7.12
Environmental Performance Outcomes, Standards and Measurement Criteria, spatial controls
will be implemented to avoid impacts to the outstanding universal values of the Ningaloo Coast
World Heritage Area and to areas where protected species are undertaking biologically
important behaviours.

4.2 Activity Timing

The CSEP is valid for a period of 5 years from NOPSEMA acceptance.

As detailed in Section 7.1 Impact Assessment for Acoustic Emissions and Section 7.12
Environmental Performance Outcomes, Standards and Measurement Criteria, temporal controls
will be implemented to avoid periods when protected species are undertaking biologically
important behaviours and when commercial fish species are spawning in Reef Fish Protection
Areas.

4.3 Temporal and Spatial Exclusion Zones

To manage impacts and risks from CSEP activities to an acceptable level, temporal and spatial
controls have been implemented as detailed in the impact and risk evaluation section (Section 7).

Table 4-1 details the months that the exclusion zones will occur for each of the controls
measures and where applicable for the different CSEP OAs.

4.4 Seismic Survey Areas

Individual seismic surveys will consist of the following areas as shown in Figure 4-1:

e Survey Acquisition Area: the primary target area for a seismic survey and the area in
which seismic data will be recorded.
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e Survey Active Source Area: an area including and around the Acquisition Area in which
the seismic source is active. This area is used to:

o incrementally build the power of the seismic source from non-operation to full
capacity, for the purpose of soft starts during line run-ins.

o complete seismic acquisition and data collection along sail lines in the acquisition
area, during which the seismic source will be operated at full capacity.

o complete line run-outs, during which the seismic source will be operated at full
capacity for approximately half a streamer length beyond the end of the acquisition
area line to complete the required data collection.

o occasional source testing at, or below, full capacity.

e Survey Operational Area (OA): an area encompassing the Active Source Area in which
survey vessel activities other than actively operating the seismic source will be conducted,
such as line turns, equipment maintenance and deployment/recovery, crew change and
resupply. Should vessels need to transit through marine parks that are not within the CSEP
OA all equipment is to be stowed (i.e., streamers away). This includes where the vessel is
turning, repositioning, or exiting the field due to conditions at sea.

Operational
Area

Active
source Area

Acquisition
Area

Figure 4-1: CSEP Seismic Survey Areas
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Table 4-1: CSEP Temporal and Spatial Exclusion Zones

Yellow denotes timing when surveys will not be undertaken within the exclusion zone.

Temporal and Spatial Exclusion Zone

Jan

Feb

Mar

Apr

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

CM#4 Reef Fish Protection Area.

CM#6 Ningaloo Coast World Heritage Area (NCWHA) Exclusion Zone - 70 km
from the NCWHA boundary.

CM#9 Turtle Exclusion Zone - 3 km from flatback turtle internesting, nesting or
mating BIA or habitat critical for the survival of the species in Bonaparte OA.

CM#9 Turtle Exclusion Zone - 3 km from flatback turtle internesting, nesting or
mating BIA or habitat critical for the survival of the species in Browse OA and
Carnarvon OA.

CM#9 Turtle Exclusion Zone - 3 km from green turtle internesting, nesting or
mating BIA or habitat critical for the survival of the species Ashmore reef.

CM#9 Turtle Exclusion Zone - 3 km from green turtle internesting, nesting or
mating BIA or habitat critical for the survival of the species all other areas.

CM#9 Turtle Exclusion Zone - 3 km from loggerhead internesting, nesting or
mating BIA or habitat critical for the survival of the species all other areas.

CM#9 Turtle Exclusion Zone - 3 km from hawksbill internesting, nesting or
mating BIA or habitat critical for the survival of the species all areas.

CM#9 Turtle Exclusion Zone - 3 km from olive ridley internesting, nesting or
mating BIA or habitat critical for the survival of the species Bonaparte OA.

CM#9 Turtle Exclusion Zone - 3 km from olive ridley internesting, nesting or
mating BIA or habitat critical for the survival of the species Browse OA.

CM#9 Turtle Exclusion Zone - 3 km from leatherback internesting, nesting or
mating BIA or habitat critical for the survival of the species all areas.

CM#14 Marine Mammal Exclusion Zone - 100km from Humpback whale
Exmouth Gulf BIA.
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Temporal and Spatial Exclusion Zone Jan | Feb | Mar | Apr | May |Jun |Jul | Aug |Sep | Oct | Nov | Dec
CM#14Marine Mammal Exclusion Zone - 100km from Humpback whale

Kimberley BIA.

CM#14Marine Mammal Exclusion Zone - 100km from Humpback whale

migration BIA within the Carnarvon OA.

CM#14 Marine Mammal Exclusion Zone - 100km from Humpback whale

migration BIA Browse OA.

Marine Mammal Exclusion Zone - 100km from Pygmy blue whale BIA.

CM#14 Marine Mammal Exclusion Zone - 20km from dugong or dolphin BIA.

CM#8 Banks and Shoals Exclusion Zone - 350 m horizontal distance of the

60 m contour of any bank and shoal as detailed in maps provided.
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4.5 Seismic Survey Activities

Seismic surveys are the main method that the oil and gas industry maps and gains an
understanding of the geological features below the seabed.

The CSEP covers 2D, 3D and 4D seismic surveys the difference being:

e 2D:used for regional surveys during early phases of oil and gas exploration and
typically have a sound source, a single streamer and fewer and more widely spaced
sail lines that may cross each other.

e 3D:use multiple sound sources with multiple streamers following a ‘racetrack’
pattern to achieve a higher degree of resolution of the geological features than is
achievable by 2D survey.

e 4D: repetition of a 3D survey at a later time interval. 4D surveys are undertaken to
map producing oil and gas reservoirs to determine changes over time.

Figure 4-3 and Figure 4-4 details the equipment associated with a seismic survey and Figure 4-5
details the seismic survey acquisition process.

Marine seismic surveys are undertaken using a seismic vessel towing an underwater seismic
source and a series of streamers (3D and 4D) or a single streamer (2D).

The seismic source consists of an array of air chambers of varying volumes, distributed in two to
three separate sub-arrays that alternately discharge compressed air (Figure 4-4). The release of
the compressed air creates a sound wave that is directed downwards into the seabed and into
the subsurface. The streamers contain microphones, known as hydrophones, which record the
sound waves reflected off the seabed and underlying rock formation. Solid streamers are used
that maintain neutral buoyancy.

Each streamer is equipped with depth controllers, positioning and steering units, and recovery
units. The recovery unit is a device attached to the streamer at intervals of ~300 m that sense if
the streamer sinks below a pre-determined depth, and in such events deploys an automatic
pressure-activated airbag to float the streamer back to the surface.

The seismic vessel acquires data along a series of adjacent and parallel sail lines in a ‘racetrack’
like pattern. At the end of the first line in a racetrack sequence, the vessel turns in a wide arc to
position for another parallel line in the opposite direction, offset by several kilometres from the
previous line. The vessel will then turn again to position itself to return in the opposite direction
along the third parallel line in the sequence, offset up to 500 m from the first line. This pattern is
repeated in the Acquisition Area until the required coverage is completed. The seismic vessel
travels at an average speed of ~8-9 km/h (4-4.5 knots) while acquiring data.

To obtain a full coverage of the acquisition area the seismic source must remain at full power for
at least half a streamer length prior to the vessel turn. This run out makes up the full power
zone. The seismic source is then turned off to complete the turn. During the run in, soft-start
procedures occur for a minimum of 30 minutes, which begins with the operation of the single
smallest air chamber in the array and then the gradual ramp-up to include additional air
chambers until the seismic source is at full power for the commencement of acquisition at the
acquisition area boundary.
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The seismic source may be operated for short durations elsewhere in the Survey OA for
maintenance and testing. These activities are infrequent and typically involve intermittent
discharge of individual air chambers.

The acquisition data obtained are later processed to provide information about the structure
and composition of geological formations below the seabed.

Seismic source

Seismic vessel

Streamers

Figure 4-3: Seismic Survey Equipment

Figure 4-4: Individual compressed air chamber and a sub-array
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Figure 4-5: Seismic Survey Acquisition Process

4.6 Seismic Survey Parameters

Table 4-2 details the seismic survey parameters relevant to the impact and risk evaluation.

Table 4-2: CSEP Parameters

Parameter

CSEP Parameters

Volume of seismic source

Max 4,130 cubic inches (in3)

Operating pressure

Max 2000 psi

Seismic vessel sail line speed

Up to 8-9 km/h (4-4.5 knots)

No. streamers

Up to 16 streamers

Streamer length

Up to 10 km

Vessel fuel Marine diesel oil or Marine
diesel gas

Shallowest water depth 25m

Vessel largest fuel tank 2,000 m3
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4.7 Vessel Operations

Vessel operations consist of a seismic vessel and up to two support vessels. Support vessels are
used for refuelling, resupply and crew change for the seismic vessel. Refuelling and resupply are
estimated to occur every 2 - 4 weeks during a survey. Crew change is estimated to occur every 4
- 6 weeks during a survey.

One support vessel accompanies the seismic vessel to assist with managing potential
interactions with marine vessels. Support vessels typically remain around 1-2 nm off the seismic
vessel, usually ahead as a scout, but sometimes they can move around the full towed array,
dependent on other vessel activity.

The seismic vessel could have up to 70 persons on board and the support vessels between 5 and
15 persons.

If required vessels will hold station via dynamic positioning or manipulating propulsion and
thrusters, thus there will be no anchoring operations.

4.8 Aircraft Operations

Aircraft, typically helicopters, may be used for crew changes, critical equipment supply,
surveillance, and emergency response.

Crew change may be undertaken by helicopter and is estimated to occur every 4 - 6 weeks
during a survey. Refuelling of helicopters may take place on the seismic or support vessel.
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5. Description of the Environment

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. These features of the
environment are described herein, addressing the requirements of the following regulations:

e Regulation 13(2): the EP must describe the existing environment that may be affected by
the activity and include details of the particular relevant values and sensitivities of the
environment.

e Regulation 13(3): particular relevant values and sensitivities may include (but not limited
to) matters protected under Part 3 of the EPBC Act, which are:

a) the world heritage values of a declared World Heritage property within the meaning
of the EPBC Act;

b) 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;

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

e) the presence of a listed Migratory species within the meaning of that Act;
f) 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; or

b. Commonwealth land within the meaning of that Act.
Resources used to gather this information include:
e Marine Bioregional Plans
e Marine Park Management Plans
e Threatened species recovery plans
e Threat abatement plans
e Species conservation advice
e EPBC Protected Matters Search tool
e National Conservation Values Atlas
e Species Profile and Threats Database (SPRAT) database
e Published scientific journal papers
e Unpublished industry reports
e Online megafauna tracking portals
e Protect Matters Search Tool (PMST) reports

e Commercial fishery status reports
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This information is summarised in this section and has been compiled into a comprehensive
Existing Environment Addendum to the CSEP.

The environment that may be affected (EMBA) is based on hydrocarbon exposure from the
unplanned release of marine diesel oil resulting from a vessel collision scenario from within the
CSEP Operational Area. Figure 5-1 shows the EMBA and Section 7.10.1.5 details how the EMBA
was developed.

For the CSEP Operational Area, EPBC Protected Matters Search Tool (PMST) reports were
generated for each of the three Operational Areas (Bonaparte OA, Browse OA, Carnarvon OA)
that comprise the CSEP Operational Area. For the EMBA, spatial information is also presented
across three regions (Bonaparte EMBA, Browse EMBA, Carnarvon EMBA), combined they
comprise the CSEP EMBA. The PMST reports for the three Operational Areas and three EMBAS
are available as Appendix A of the CSEP Existing Environment Addendum.

The following sections provide a summary of the existing environment that may be affected by
the activity and includes the particular relevant values and sensitivities of the environment within
the CSEP EMBA. Detailed information regarding the values and sensitivities of the existing
environment are provided in the Existing Environment Addendum which is to be read in
conjunction with this section.

5.1 Bioregions

Based on the Integrated Marine and Coastal Regionalisation of Australia (IMCRA) Version 4.0, the
provincial bioregions overlapped by the CSEP OAs and EMBA are shown in Figure 5-2. A
description of the geomorphology, benthic habitats, pelagic habitats and regional fauna are
provided for each IMCRA provincial bioregion in the Existing Environment Addendum.

The CSEP OA and CSEP EMBA are within the North-west Marine Region and the North Marine
Region, with the Carnarvon EMBA extending into the very northern part of the South-west
Marine Region. The regions are covered by the North Marine Bioregional Plan (DSEWPaC 2012a),
North-west Bioregional Plan (DSEWPaC 2012b) and South-west Bioregional plan (DSEWPaC
2012c) which have been prepared under section 176 of the EPBC Act 1999 and describe the
marine environment and conservation values bounded by them under the categories of
biodiversity, key ecological features, protected species, and protected places. This information is
included in the EE Addendum.

The international waters of south west Indonesia and Timor-Leste are also included within the
boundary of the CSEP EMBA and are described in the Existing Environment Addendum.
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5.2 Protected Areas

Protected areas under state and federal legislation within the CSEP EMBA include World Heritage
Areas, Australian Marine Parks, Wetlands of International Importance (Ramsar), Wetlands of
National Importance, Commonwealth and National Heritage Places, Shipwrecks, Indigenous
Protected Areas, State marine conservation reserves and terrestrial conservation reserves
(National Parks, Nature Reserves and Conservation Parks) that bound marine waters.

5.2.1 World Heritage Areas
The CSEP OA does not overlap any World Heritage Areas (WHA).

There are three World Heritage Areas within the CSEP EMBA (Table 5-1), being the coastal
boundary of the Kakadu WHA in the Bonaparte EMBA (Figure 5-3), the Ningaloo Coast WHA in
the Browse and Carnarvon EMBAs (Figure 5-4 and Figure 5-5) and the Shark Bay WHA in the
Carnarvon EMBA (Figure 5-6). Properties of these WHAs are provided in Existing Environment
Addendum.

Table 5-1: Heritage Places (World Heritage Areas, Commonwealth Heritage Places and
National Heritage Places) within the CSEP EMBA.

Heritage Places Bo:;';fte Browse EMBA Ca;:na;xon
World Heritage Areas

Kakadu X

Ningaloo Coast X X
Shark Bay X
Commonwealth Heritage Places

Scott Reef and Surrounds - Commonwealth Area X X X
Mermaid Reef - Rowley Shoals X X X
Ningaloo Marine Area - Commonwealth Waters X X
Ashmore Reef National Nature Reserve X X

Christmas Island Natural Areas X

Yampi Defence Area X X

Bradshaw Defence Area X X

National Heritage Places

HMAS Sydney Il and HSK Kormoran Shipwreck Sites X
Batavia shipwreck site and survivor camps area 1629 -

Houtman Abrolhos X
The West Kimberley X X X
The Ningaloo Coast X X
Shark Bay X
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5.2.2 Commonwealth and National Heritage Places

The heritage value of places is part of the definition of environment in the OPGGS(E) Regulations.
World Heritage Properties and National Heritage Places are both matters of national
environment significance under the EPBC Act. In addition, the Commonwealth Heritage Places
List comprises natural, indigenous and historic heritage places which are either entirely within a
Commonwealth area, or outside the Australian jurisdiction and owned or leased by the
Commonwealth or a Commonwealth Authority.

The CSEP OA does not overlap any Commonwealth or National Heritage Places.

Table 5-1 provides a list of Commonwealth or National Heritage Places within the CSEP EMBA
with the locations shown in Figure 5-6 (Bonaparte EMBA), Figure 5-7 (Browse EMBA) and Figure
5-8 (Carnarvon EMBA).
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Figure 5-6: Commonwealth and National Heritage Places within the Bonaparte EMBA
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5.2.3 Indigenous Protected Areas

Aboriginal sites are of immense cultural, scientific, educational, and historic interest and provide
Aboriginal people with an important link to their present and past culture. Laws to protect
Indigenous heritage, including the EPBC Act, the Aboriginal and Torres Strait Islander Heritage
Protection Act 1984 and the Protection of Movable Cultural Heritage Act 1986. Sites of significance
are included within the National Heritage List and Commonwealth Heritage List. Indigenous
Protected Areas are a component of Australia's National Reserve System, which is the network of
formally recognised parks, reserves, and protected areas across Australia. Indigenous Protected
Areas are areas of land and sea managed by Indigenous groups as protected areas for
biodiversity conservation through voluntary agreements with the Australian Government.

The CSEP OA does not overlap any Indigenous Protected Areas.

Indigenous Protected Areas that have coastal interfaces along both the Western Australian and
Northern Territory coasts within the CSEP EMBA are shown in Figure 5-3 (Bonaparte EMBA),
Figure 5-4 (Browse EMBA) and Figure 5-5 (Carnarvon EMBA).

Registered Aboriginal Heritage Places within the CSEP EMBAs are of various types including
ceremonial, engraving, midden/scatters, mythological; present along coast and/or in coastal
waters.

524 Australian Marine Parks

The Commonwealth marine environment is a matter of national environment significance under
the EPBC Act. Australian Marine Parks (AMPs) occur within Commonwealth waters and have
been proclaimed as Commonwealth reserves under the EPBC Act in 2007 and 2013. AMPs
(formerly Commonwealth Marine Reserves) are recognised under the EPBC Act for protecting
and maintaining biological diversity and contributing to a national representative network of
marine protected areas. Under the relevant management plans, AMPs are allocated
conservation objectives (International Union for Conservation of Nature (IUCN) Protected Area
Category) based on the Australian IUCN reserve management principles in Schedule 8 of the
EPBC Regulations 2000.

AMP management plans allow for mining operations, which includes seismic activities, in
multiple use zones and special purpose zones (IUCN category VI) in accordance with an
authorisation issued by the Director of National Parks through class approvals. These class
approvals authorise activities undertaken in accordance with an EP accepted under the
OPGGS(E) Regulations by NOPSEMA.

Six AMPs occur (wholly, or in part) within the CSEP OAs:
e Argo-Rowley Terrace
o Multiple Use Zone (IUCN VI)
e Gascoyne
o Multiple Use Zone (IUCN VI)
e Joseph Bonaparte Gulf
o Multiple Use Zone (IUCN VI)
o Special Purpose Zone (IUCN VI)
e Kimberley
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o Multiple Use Zone (IUCN VI)
e Montebello
o Multiple Use Zone (IUCN VI)
e Oceanic Shoals
o Multiple Use Zone (IUCN VI)
o Special Purpose Zone Trawl (IUCN VI)

Table 5-2 provides a summary of the values for the AMPs within the CSEP OA with a description
of the values in the Existing Environment Addendum. Figure 5-9 details the AMPs within the CSEP
OA.

An additional 14 AMPs occur within the CSEP EMBA:
e Abrolhos
o Multiple Use Zone (IUCN VI)
o Special Purpose Zone Trawl (IUCN VI)
e Arafura
o Multiple Use Zone (IUCN VI)
o Special Purpose Zone Trawl (IUCN VI)
e Arnhem
o Special Purpose Zone (IUCN VI)
e Ashmore Reef
e Carnarvon Canyon
e Cartier Island
e Christmas Island
e Dampier
o Multiple Use Zone (IUCN VI)
e Eighty Mile Beach
o Multiple Use Zone (IUCN VI)
e Jurien
e Mermaid Reef
e Ningaloo

e Roebuck
o Multiple Use Zone (IUCN VI)
e Shark Bay

o Multiple Use Zone (IUCN VI)

Table 5-3 provides a summary of the values for the AMPs within the CSEP EMBA with a
description of the values in the Existing Environment Addendum. Figure 5-9 details the AMPs
within the CSEP EMBA.

Note Table 5-3 and Figure 5-9 do not detail the Christmas Island Marine Park. A management
plan is not in place for this marine park but general information in relation to the park is
available in the Existing Environment Addendum.
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Table 5-2: Summary of Values for AMPs within the CSEP OA

Argo- Joseph

AMP Rowley Gascoyne Bonaparte Kimberley Montebello Oceanic
Shoals
Terrace Gulf

Bonaparte OA X X X
Browse OA X

Carnarvon OA X X X
Values

Benthic habitat X X X X
Plankton

(productivity)

!\/Iarme X X
invertebrates

Fish X X X X X
Birds X X X X X
Marine reptiles X X X X X X
Marine X X X X X

mammals

KEFs X X X X X X
Heritage values X X X X

of places
Tourism,

recreation, and X X X X

research

Commercial

. ) X X X X X X
fisheries

Pet'rcl)leum X X X X X X
activity
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Table 5-3: Summary of Values for AMPs within the CSEP EMBA in addition to those in the CSEP OA

Eighty

AMP Ashmore Carnarvon Cartier Dampier Mile Mermaid Ningaloo Roebuck Shark
Island Reef
Beach

Bonaparte EMBA X X
Browse EMBA X X X X X X X
Carnarvon EMBA X X X X X X X
Values
Benthic habitat X X X X X X
Plankton

L. X
(productivity)
!\/Iarme X X X
invertebrates
Fish X X X X X X X X
Birds X X X X X X X
Marine reptiles X X X X X X X
Marine mammals X X X X X X X
KEFs X X X X
Heritage values of X X X X X X
places
Tourism,
recreation, and X X X X X X X
research
(?ommerual X X X X X
fisheries
Petroleum activity X X
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5.2.5 Wetlands of International Importance (Ramsar)
The CSEP OA does not overlap any Wetlands of International Importance.

There are eight Wetlands of International Importance within the CSEP EMBA (Table 5-4). These
are included on the List of Wetlands of International Importance developed under the Ramsar
Convention in 1971, a treaty between nations aimed at conserving natural wetland resources.
Properties of these wetlands are provided in the Existing Environment Addendum.

Table 5-4: Wetlands of International Importance within the CSEP EMBA

Wetlands of International importance (Ramsar) Bonaparte Browse Carnarvon
Ashmore Reef National Nature Reserve X

Cobourg Peninsula X

Eighty Mile Beach X X
Hosnies Spring, Christmas Island X

Kakadu National Park X

Ord River Flood Plains X X

Roebuck Bay X X

The Dales, Christmas Island X

5.2.6  Wetlands of National Importance
The CSEP OA does not overlap any Wetlands of National Importance.

There are 22 Wetlands of National Importance within the CSEP EMBA (Table 5-5). Properties of
these wetlands are provided in the Existing Environment Addendum.

Table 5-5: Wetlands of National Importance within the CSEP EMBA

Wetlands of National Importance (Ramsar) Bonaparte Browse Carnarvon
Adelaide River Floodplain System X

Ashmore Reef X

Cape Range Subterranean Waterways X X
Coburg Peninsula System X

Daly-Reynolds Floodplain-Estuary System X

Eighty Mile Beach System X X
Exmouth Gulf East X X
Finniss Floodplain and Fog Bay Systems X

Hosnies Spring, Christmas Island X

Kakadu National Park X
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Wetlands of National Importance (Ramsar) Bonaparte Browse Carnarvon
Leslie (Port Hedland) Saltfields System X X
Mary Floodplain System X

Mermaid Reef X X
Moyle Floodplain and Hyland Bay System X

Murgenella-Cooper Floodplain System X

Ord Estuary System X

Prince Regent River System X X

Port Darwin X

Roebuck Bay X X
Shark Bay East X

Shoal Bay - Micket Creek X

The Dales, Christmas Island X

5.2.7  Shipwrecks

Australia protects its shipwrecks, sunken aircraft and their associated artefacts that are older
than 75 years through the Underwater Cultural Heritage Act 2018, administered in collaboration
between the Commonwealth and the States, Northern Territory and Norfolk Island. Some
underwater heritage sites also have a protected zone around them.

Shipwrecks within the CSEP EMBAs are shown in Figure 5-3, Figure 5-4 and Figure 5-5. Five
protected no-entry zones, for Florence D (1942), I-124 (1942), HSK Kormoran (1941), HMAS
Sydney Il (1941) and Zutydorp (1712) exist within the CSEP EMBAs (Figure 5-10). There are no
protected no-entry zones within the CSEP OA.
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Figure 5-10: Historical Shipwrecks with Protected No-entry Zones
5.2.8  State and Territory Marine Conservation Reserves
The CSEP OA does not overlap any State or Territory Marine Conservation Reserves.

There are 15 State and Territory Marine Conservation Reserves within the CSEP EMBA (Table
5-6). These are shown in Figure 5-11 (Bonaparte EMBA), Figure 5-12 (Browse EMBA) and Figure
5-13 (Carnarvon EMBA).

Properties of these marine conservation reserves are provided in the Existing Environment
Addendum.

Table 5-6: State and Territory Marine Conservation Reserves within the CSEP EMBA

State/NT Marine Conservation Reserves Bonaparte Browse Carnarvon
Barrow Island Marine Management Area X X
Barrow Island Marine Park X X
Eighty Mile Beach Marine Park X X
Garig Gunak Barlu National Park X

Jurien Bay Marine Park X
Lalang-garram Camden Sound Marine Park X X

Lalang-garram Horizontal Falls X X

Montebello Islands Marine Park X X
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State/NT Marine Conservation Reserves Bonaparte Browse Carnarvon
Muiron Islands Marine Management Area X X
Ningaloo Marine Park X X
North Lalang-garram Marine Park X X

North Kimberley Marine Park X X

Rowley Shoals Marine Park X X
Shark Bay Marine Park and Hamelin Pool Marine Nature X
Reserve

Yawuru Nagulagun/Roebuck Bay Marine Park X
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Figure 5-11: State and Territory Protected Marine Areas within the Bonaparte EMBA
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Figure 5-12: State and Territory Protected Marine Areas within the Browse EMBA
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5.2.9 Coastal Terrestrial Conservation Reserves with Marine Boundaries
There are no terrestrial conservation reserves within the CSEP OA.

There are numerous terrestrial conservation reserves located adjacent to the coast in the CSEP
EMBA, listed under the Land Administration Act 1997 in WA and the Territory Parks and Wildlife
Conservation Act 1976 in NT. The marine boundary of the reserves can be at low water mark, high
water mark or undefined. Many of these coastal terrestrial conservation reserves are islands off
the coast of WA. Within the CSEP EMBA there are:

e 14 coastal national parks (3 in Northern WA, 2 in North-West WA, 4 in Southern WA
and 5in the NT).

e 59 coastal nature reserves (16 in Northern WA, 26 in North-West WA and 17 in
Southern WA).

e 4 coastal conservation parks (2 in Northern WA, 1 in North-West WA and 1 in
Southern WA).

The names, marine boundary and management plans of these reserves are provided in the
Existing Environment Addendum.

5.2.10 International Protected Areas

There are no international protected areas within the CSEP OA.
The international protected areas within the CSEP EMBA are:

e Komodo World Heritage Area - located within the lesser Sunda Islands, Indonesia.

e Junung Kulon World Heritage Area - located at the south-western tip of java,
Indonesia.

e Laut Sawu Marine National Park - located in the Savu Sea between Sumba, Indonesia,
and Timor.

e Meru Betiri National Park - located in East Java, Indonesia with coastal boundary.

e Savu Sea National Marine Conservation Area - located in the Savu sea between
Sumba, Indonesia, and Timor.

Information on the values and sensitivities of these protected areas is provided in the Existing
Environment Addendum.

5.3 Key Ecological Features

Key Ecological Features (KEFs) are elements of the marine environment that, based on current
scientific understanding, are considered to be of regional importance for either a region’s
biodiversity or the ecosystem function and integrity of a Commonwealth Marine Area.

KEFs that overlap with the CSEP OA are detailed in Table 5-7 with Figure 5-14, Figure 5-15 and
Figure 5-17 showing their locations within the Bonaparte OA, Browse OA and Carnarvon OA.

In addition to those KEFs in CSEP OA, Table 5-8 detail those that overlap with the CSEP EMBA
(Figure 5-17).
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Description of the values of the KEFs are provided in the Existing Environment Addendum.
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Table 5-7: Summary of Values and Sensitivities and Related Receptors for KEFs within the CSEP OA

Ancient Canyon§ linking Carbonate bank Carbonate bank Continental Pinnacles of Shelf break
. the Cuvier Commonwealth
KEF coastline at Abvssal Plain and and terrace and terrace systemWaters adiacent slope Exmouth  Glomar the and slope of
125m depth y system of the  of the Van Diemen . ) demersal fish Plateau Shoals Bonaparte the Arafura
the Cape Range . to Ningaloo Reef " )
contour ) Sahul Shelf Rise communities Basin Shelf
Peninsula
Bonaparte OA X X X X
Browse OA X
Carnarvon OA X X X X X X
Values
Benthic habitat X X X X X X
Plankton
(productivity) X X X X X X
Marine X X X X X X X
invertebrates
Fish X X X X X X X X X
Birds X X
Marine reptiles X X X X X X
Marine X X X X X X
mammals
(?omn?erual i X X X X
fisheries
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Table 5-8: Summary of Values and Sensitivities and Related Receptors for KEFs within the CSEP EMBA in addition to those in the CSEP OA

Ashmore Reef and Cartier
KEF Island and surrounding
Commonwealth waters

Canyons linking the
Argo Abyssal Plain and
Scott Plateau

Mermaid Reef and
Commonwealth waters
surrounding Rowley Shoals

Seringapatam Reef and
Commonwealth waters in  the Arafura Depression
the Scott Reef complex

Tributary Canyons of

Bonaparte EMBA X X X X
Browse EMBA X X X X
Carnarvon EMBA X X

Values

Benthic habitat X X - X
Plankton (productivity) - - - R
Marine invertebrates X - X X
Fish X X X X
Birds X - - X
Marine reptiles X - - X
Marine mammals X X = X

Commercial fisheries
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5.4 Habitats and Faunal Communities

5.4.1 Plankton

Plankton communities comprise phytoplankton and zooplankton, including fish and invertebrate
eggs and larvae that float passively in the water or possess such limited swimming ability, that
they exist in a drifting state and are moved by currents. Phytoplankton and zooplankton are a
source of primary and secondary productivity, and key food sources for other organisms in the
oceans (Brewer et al. 2007). Eggs and larvae may be dispersed throughout the water column and
throughout the CSEP OAs and beyond, playing an important role in species recruitment.

Plankton abundance and distribution is patchy, dynamic and strongly linked to localised and
seasonal productivity (Evans et al. 2016). The mixing of warm surface waters with deeper, more
nutrient-rich waters (i.e., areas of upwelling) generates phytoplankton production and
zooplankton blooms. In the offshore waters of north-western and northern Australia,
productivity typically follows a ‘boom and bust’ cycle. Productivity booms are thought to be
triggered by seasonal changes to physical drivers or episodic events, which result in rapid
increases in primary production over short periods, followed by extended periods of lower
productivity.

The Indonesian Throughflow has an important effect on biological productivity in the northern
areas of Australia and Indonesia. Generally, its deep, warm and low nutrient waters suppress
upwelling of deeper, comparatively nutrient-rich waters, thereby forcing the highest rates of
primary productivity to occur at depths associated with the thermocline (generally 70 - 100 m
depth). When the Indonesian Throughflow is weaker, the thermocline lifts, and brings deeper,
more nutrient-rich waters into the photic zone, which results in conditions favourable to
increased productivity. Consequently, plankton populations have a high degree of temporal and
spatial variability. In tropical regions, higher plankton concentrations generally occur during the
winter months (June to August). In waters surrounding Indonesia, seasonal peaks in
phytoplankton biomass are linked to monsoon related changes in wind. When the winds reverse
direction (offshore vs. onshore), nutrient concentrations decrease/increase because of the
suppression/enhancement of upwelling (NASA 2019). Annual variability of phytoplankton
productivity in waters surrounding Indonesia is heavily influenced by the El Nifio-Southern
Oscillation climate pattern (NASA 2019). For example, phytoplankton productivity around
Indonesia increases during El Nifio events

The waters of north-western Australia are generally considered to be of low productivity in
comparison with other global oceanic systems. This is largely due to the relatively low-nutrient,
shallow water environment. Peaks in zooplankton such as mass coral spawning events (typically
in March and April) (Rosser & Gilmour, 2008) and fish larvae abundance can occur throughout
the year.

542 Benthic Habitats

Benthic habitats are the subtidal seabed substrates that benthic communities grow on or in;
these can range from unconsolidated sand to hard and support four biological communities;
coral, seagrasses, macroalgae and non-coral benthic invertebrates. The benthic habitats within
waters in the CSEP EMBA lie at depths ranging from LAT down to more than 6,000 m at Argo and
Cuvier abyssal plains (DEWHA 2008a, 2008b, 2008c).
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Benthic habitats are partially driven by light availability. Primary producers (photosynthetic
corals, seagrasses and macroalgae) are limited to the photic zone, whereas benthic invertebrates
including filter feeding communities may be found in deeper waters. The depth of the photic
zone varies spatially and temporally and is predominantly dependent on the volumes of
suspended material in the water column. The photic zone in the offshore Pilbara is
approximately 70 m whereas in oceanic waters in the northwest and coastal waters of the
southwest the photic zone may extend to 120 m (DEWHA 2008b). The photic zone in the offshore
north extends to 100 m (DEWHA 2008c).

Further information, if available, on benthic habitats is provided in the Existing Environment
Addendum.

5.4.3 Banks and Shoals

Banks and shoals are characterised by abrupt bathymetry, rising steeply from the surrounding
shelf to shallower horizontal plateau areas. Substrate types tend to differ from patches of coarse
sand to extensive fields of rubble and rocks, limited areas of consolidated reef and occasional
isolated rock or live coral outcrops. Knowledge regarding the banks and shoals in northern
Australia has been built around several key studies including the Big Bank Shoals study (Heyward
et al. 1997) and studies in response to the Montara incident (Heyward et al. 2012, 2010). More
recently survey work was undertaken by AIMS as part of the Barossa Development marine
studies programme (Heyward et al. 2016, 2017). To date, many banks and shoals have not been
described.

The submerged shoals within the CSEP OA can support diverse tropical ecosystems, including
phototrophic benthos typical of tropical coral reefs. The shoals support a diverse biota, including
algae, reef-building corals, hard corals and filter-feeders. The shoals and banks within the
Northern Marine Region, being 5 to 20 km apart, may act as ‘stepping stones’ for enhanced
biological connectivity between the reef systems of the region. Shoal and bank habitats are
thought to provide additional regional habitat for marine fauna, including sharks and sea snakes
(Heyward et al., 2012).

Table 5-9 provides a list of the key banks and shoals within the CSEP OA with locations shown in
Figure 5-18, Figure 5-19 and Figure 5-20. Further information, if available, on these banks and
shoals within the CSEP OA and EMBA is provided in the Existing Environment Addendum.
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Table 5-9: Banks and Shoals within the CSEP OA

Bank/Shoal Bong;l)\arte BrgvAvse Carnarvon Depth (m) Within Protected Area or KEF? IMCRA Bioregion

Barracouta Shoal X 10.3 - North West Shelf Transition

Barton Shoal X 13.7 - North West Shelf Transition

Big Bank Shoals

(Bashful, Big, Doc, Grumpy, Happy, X X 15-50 - Timor Province

Sleepy, Sneezy, Snow White, Wicked)

Blackwood Shoal X 15-50 - North West Shelf Transition

Dillon Shoal X 13.1 - North West Shelf Transition

Echuca Shoal X 15-30 - North West Shelf Transition

Eugene McDermott Shoal X 15.5 - North West Shelf Transition

Evans Shoal X 13.2-50 - North West Shelf Transition

Favell Bank X No data - North West Shelf Transition

Franklin Shoal X 10.5-30 - North West Shelf Transition

Flinders Shoal X 6.8-30 - North West Shelf Transition

Gale Bank X 2 Carbonate bank and terrace system of ~ North West Shelf Transition

the Sahul Shelf KEF

Glomar Shoals 33 Glomar Shoals KEF North West Shelf Province
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Bonaparte Browse Carnarvon

IMCRA Bioregion

Bank/Shoal OA OA 0A Depth (m) Within Protected Area or KEF?

Goeree Shoal X 19.6 - North West Shelf Transition
Goodrich Bank X 15-50 - North West Shelf Transition
Heywood Shoal X 15-30 - North West Shelf Transition
Hibernia Reef X 0 - Timor Province
Jabiru Shoal X 9.9 - North West Shelf Transition
Lynedoch Shoal X 9.8-30 Oceanic Shoals AMP North West Shelf Transition
Lynher Bank X 10 - North West Shelf Transition
Karmt Shoal X 13 -

Mangola Shoal X 9 - Timor Province
Oceanic Shoals X 10-50 Oceanic Shoals AMP North West Shelf Transition
Pee Shoal X 21 -

Rankin Bank X 19 - North West Shelf Province
Sahul Banks and Shoals X 150 CarbonatetE:r;I;shir(S:lr;ceelrfrEEi system of Timor Province
Tassie Shoal X 11.5-20 - North West Shelf Transition
Van Cloon Shoals X 10 - North West Shelf Transition
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Bonaparte Browse Carnarvon

IMCRA Bioregion

L. -
Bank/Shoal OA OA 0A Depth (m) Within Protected Area or KEF?

Vulcan Shoal X 9.5 - North West Shelf Transition
Woodbine Bank X 11.5 - North West Shelf Transition
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Figure 5-19: Banks and Shoals within the Browse CSEP
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Figure 5-20: Banks and Shoals within the Carnarvon CSEP

5.5 Protected Species

5.5.1 Fish

Fish species listed as threatened and/or migratory under the EPBC Act and derived from a PMST
search that may occur within the CSEP OA and EMBA are described in Table 5-10.

BIAs that overlap the CSEP OA are:

e Whale shark (Rhincodon typus) - foraging BIA: Browse OA and Carnarvon OA (Figure
5-21).

BIAs that overlap the CSEP EMBA are:

e Whale shark (Rhincodon typus) - foraging BIA foraging (high density) BIA (Figure 5-22)

e Dwarf sawfish (Pristis clavate) - nursing, foraging, juvenile and pupping BIA (Figure

5-23 Note there are no BIAs within the EMBA than the on the coastal areas adjacent
to the CSEP OA)

e Large tooth sawfish or freshwater sawfish (Pristis pristis) - foraging and nursing BIA

Figure 5-23 Note there are no BIAs within the EMBA than the on the coastal areas
adjacent to the CSEP OA)

Green sawfish (Pristis zijsron) - foraging and pupping BIA Figure 5-23 Note there are
no BIAs within the EMBA than the on the coastal areas adjacent to the CSEP OA)
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e White shark (Carcharodon carcharias) - foraging BIA (Figure 5-24 Carnarvon EMBA)

In addition, there are 67 species of syngnathids (pipefishes, ghost pipefishes, seahorses,
seadragons) protected under the EPBC Act as listed marine species that may occur within the
CSEP EMBA (Table 5-11).

Relevant information on these species is provided in the Existing Environment Addendum.

Fish species of commercial and recreational importance are described in Section 5.8.
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Table 5-10: Shark, ray and sawfish species or species habitat presence listed as threatened and/or migratory within CSEP OA and EMBA

Relevant commonwealth conservation management plans are referenced for those species that have them.

Scientific Name Common Name

River sharks

Glyphis garricki Northern river
shark

Glyphis glyphis Speartooth shark

Revision 1 - NOPSEMA Submission

Listed Threatened Listed Migratory Bonaparte Browse Carnarvon
Species Species
OA EMBA OA EMBA OA EMBA
Endangered - KO BKO MO BKO - MO

CoA (2015a) Recovery Plan for Sawfish and River Sharks Multispecies (2015). Canberra, ACT: Commonwealth of Australia.
(http://www.environment.gov.au/biodiversity/threatened/publications/recovery/sawfish-river-sharks-multispecies-

recovery-plan).

DoE (2014a). Approved Conservation Advice for Glyphis garricki (northern river shark). Canberra: Department of the
Environment. (http://www.environment.gov.au/biodiversity/threatened/species/pubs/82454-conservation-advice.pdf).

TSSC (2001a). Commonwealth Listing Advice on Glyphis sp. C (Northern River Shark). Threatened Species Scientific
Committee (http://www.environment.gov.au/biodiversity/threatened/species/nth-river-shark.html).

Listed threat of marine debris relevant to seismic surveys.

Critically Endangered - MO KO - MO - -

CoA (2015a) Recovery Plan for Sawfish and River Sharks Multispecies (2015). Canberra, ACT: Commonwealth of Australia.
(http://www.environment.gov.au/biodiversity/threatened/publications/recovery/sawfish-river-sharks-multispecies-
recovery-plan).

DoE (2014b). Approved Conservation Advice for Glyphis glyphis (speartooth shark). Canberra: Department of the
Environment. (http://www.environment.gov.au/biodiversity/threatened/species/pubs/82453-conservation-advice.pdf).

TSSC (2001b). Commonwealth Listing Advice on Glyphis sp. A (Speartooth Shark). Threatened Species Scientific Committee
(http://www.environment.gov.au/biodiversity/threatened/species/speartooth-shark.html).

Listed threat of marine debris relevant to seismic surveys.
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Scientific Name Common Name Listed Threatened Listed Migratory Bonaparte Browse Carnarvon
Species Species
OA EMBA OA EMBA OA EMBA
Sawfish
Anoxypristis Narrow sawfish - Marine LO KO LO KO KO KO
cuspidata
Pristis clavate Dwarf sawfish Vulnerable Marine KO BKO KO BKO KO BKO
CoA (2015a) Recovery Plan for Sawfish and River Sharks Multispecies (2015). Canberra, ACT: Commonwealth of Australia.
(http://www.environment.gov.au/biodiversity/threatened/publications/recovery/sawfish-river-sharks-multispecies-
recovery-plan).
No listed threats relevant to seismic surveys identified.
Pristis pristis Largetooth Vulnerable Marine KO KO KO KO - KO
(freshwater)
sawfish CoA (2015a) Recovery Plan for Sawfish and River Sharks Multispecies (2015). Canberra, ACT: Commonwealth of Australia.
(http://www.environment.gov.au/biodiversity/threatened/publications/recovery/sawfish-river-sharks-multispecies-
recovery-plan).
DoE (2014c). Approved Conservation Advice for Pristis pristis (largetooth sawfish). Canberra: Department of the
Environment. (http://www.environment.gov.au/biodiversity/threatened/species/pubs/60756-conservation-advice.pdf).
Listed threat of marine debris relevant to seismic surveys.
Pristis zijsron Green sawfish Vulnerable Marine KO BKO KO BKO KO BKO

Revision 1 - NOPSEMA Submission

CoA (2015a) Recovery Plan for Sawfish and River Sharks Multispecies (2015). Canberra, ACT: Commonwealth of Australia.
(http://www.environment.gov.au/biodiversity/threatened/publications/recovery/sawfish-river-sharks-multispecies-

recovery-plan).

DEWHA (2008d). Approved Conservation Advice for Green Sawfish. Canberra: Department of the Environment, Water,
Heritage and the Arts. (http://www.environment.gov.au/biodiversity/threatened/species/pubs/68442-conservation-

advice.pdf).
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Scientific Name

Sharks

Common Name

Collaborative Seismic Environment Plan o =
Listed Threatened Listed Migratory Bonaparte Browse Carnarvon
Species Species
OA EMBA OA EMBA OA EMBA

TSSC (2008). Listing Advice for Pristis zijsron (green sawfish). Threatened Species Scientific Committee
(http://www.environment.gov.au/biodiversity/threatened/species/pubs/68442-listing-advice.pdf).

Listed threat of marine debris relevant to seismic surveys.

Vulnerable - MO MO MO KO KO FKO

Carcharodon
carcharias

Carcharhinus
longimanus

Carcharias taurus

Isurus oxyrinchus

Isurus paucus

Lamna nasus

White shark

Oceanic whitetip
shark

Grey nurse shark
(west coast
population)

Shortfin mako
shark

Longfin mako
shark

Porbeagle
mackerel shark

Revision 1 - NOPSEMA Submission

DSEWPaC (2013). Recovery Plan for the White Shark (Carcharodon carcharias). Department of Sustainability, Environment,
Water, Population and Communities. (http://www.environment.gov.au/biodiversity/threatened/recovery-plans/recovery-
plan-white-shark-carcharodon-carcharias).

No listed threats relevant to seismic surveys.

- Marine - MO - LO - LO

Vulnerable - - MO - KO KO KO

DoEE (2018). Threat Abatement Plan for the impacts of marine debris on the vertebrate wildlife of Australia's coasts and
oceans (2018). Department of the Environment and Energy Canberra, ACT: Commonwealth of Australia.
(http://www.environment.gov.au/biodiversity/threatened/publications/tap/marine-debris-2018).

Listed threat of marine debris relevant to seismic surveys.

- Marine LO LO LO LO LO LO
- Marine LO LO LO LO LO LO
Marine - - - MO - MO
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Scientific Name Common Name Listed Threatened Listed Migratory Bonaparte Browse Carnarvon
Species Species
OA EMBA OA EMBA OA EMBA
Rays
Manta alfredi Reef manta ray - Marine LO KO KO KO KO KO
Manta birostris Giant manta ray - Marine LO LO LO KO KO KO
Whale shark
Rhincodon typus Whale shark Vulnerable Marine MO FKO FKO FKO FKO FKO

TSSC (2015a). Conservation Advice Rhincodon typus whale shark. Threatened Species Scientific Committee . Canberra:
Department of the Environment. (http://www.environment.gov.au/biodiversity/threatened/species/pubs/66680-
conservation-advice-01102015.pdf).

Listed threats of vessel strike and marine debris relevant to seismic surveys.

Type of Presence:

BKO - Breeding known to occur within area

FKO - Foraging, feeding or related behaviour known to occur within area
KO - Species or species habitat known to occur within area

LO - Species or species habitat likely to occur within area

MO - Species or species habitat may occur within area
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Table 5-11: Syngnathid species or species habitat presence within CSEP EMBA.

*Syngnathid species that were identified within the PMST search and have recorded occurrences within the CSEP OA or EMBA (Source: ALA 2021).

Scientific name

Acentronura
australe*

Acentronura
larsonae*

Bhanotia
fasciolata*

Bulbonaricus
brauni*

Campichthys
galei*

Common
name

Southern

pygmy
pipehorse

Helen's

pygmy
pipehorse

Corrugated
pipefish

Braun's
pughead
pipefish

Gale's
pipefish

Revision 1 - NOPSEMA Submission

Bonaparte
OA

MO

Bonaparte
EMBA

MO*

Browse
OA

MO

MO

MO

Browse
EMBA

MO*

MO*

MO*

MO*

Carnarvon
OA

MO

MO

MO

Carnarvon
EMBA

MO

MO*

MO*

MO*

MO

Habitat

No data, occurrences recorded
largely within the southern
Australia.

Found clinging to Sargassum algae
at the Montebello Islands attached
to isolated coral rock on a sandy
coral rubble bottom in a sheltered
coral reefin3m.

Collected in depths of 5-7 m.
Demersal individuals are most
common in reef and tidepool
habitats, but they occur to depths of
at least 14-17 m. Lives openly on
muddy or silty substrates in depths
of 3-25 m.

Found in the Eastern Indian Ocean,
from Indonesia to WA, and off the
Ryukyu Islands of Japan among
coral reefs.

Endemic to Australia, found from
Shark Bay (WA) to the Spencer Gulf
(SA) on the rubble bottom of
inshore waters to depths of 18 m.

Depth
Range
(m)

No data

<3

3-25

0-18
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Depth
Scientific name Common Bonaparte Bonaparte  Browse Browse Carnarvon Carnarvon Habitat Ra: e
name OA EMBA OA EMBA OA EMBA (m?
Sand, coral rubble, algae (including 3-11
. Sargassum), isolated coral knolls,
C hth Three-keel
qmp'lc s . ree. ee MO MO* MO MO* MO MO* soft corals, small sponges, low coral
tricarinatus* pipefish
outcrops, sheltered reef and rocky
islets in depths of 3-11 m.
Recorded in depths of up to 27.4 m. 1-27
Most commonly occurs in seagrass,
reef and coral habitats in depths of
less than 5 m. Reefs (fringing,
exposed, sheltered and limestone),
» live corals (including Porites,
Pacific )
Choeroichthvs <hort- Acropora, Millepora and Synarea),
Y ) MO MO* MO MO* MO* MO* soft corals, dead corals, algae
brachysoma* bodied . .
iefich (including Sargassum and
PP filamentous algae), seagrass,
sponges, hydroids, coral and shell
rubble, coral rock, beach rock,
sandstone terraces, isolated rock
pools, caves, lagoons, mud, sand,
and silt.
Choeroichthvs Muiron Endemic to the coastal waters of No data
o Y Island - - MO MO* MO MO* WA from Port Denison to Brecknock
latispinosus* o . )
pipefish Island in the east Kimberley.
Occurs in inshore reef habitats. 1-14
Choeroichthvs Pio-snouted Coral knolls, live corals, coral rubble,
. 4 .g ! - MO* MO MO* MO MO* shell rubble, coral rock, ledges,
suillus* pipefish )
sand, seagrass and algae in depths
of 1-14 m.
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Scientific name

Corythoichthys
amplexus*

Corythoichthys
flavofasciatus*

Corythoichthys
haematopterus*

Corythoichthys
intestinalis*

Common
name

Fijian
banded
pipefish

Reticulate
pipefish

Reef-top
pipefish

Scribbled
pipefish

Revision 1 - NOPSEMA Submission

Bonaparte
OA

MO

MO

MO

MO

Bonaparte
EMBA

MO*

MO*

MO*

MO*

Browse

OA

MO

MO

MO

Browse
EMBA

MO*

MO*

MO*

MO*

Carnarvon
OA

MO

MO

MO

Carnarvon
EMBA

MO*

MO*

MO*

Habitat

Occurs in coral reefs, lagoons,
harbours, and open sandy-flats; as
well as in rubble along edges of
reefs and in small patches of reef
which are surrounded by sandy
flats.

Occurs in fringing coral reefs, coral
reef crests, reef flats, live corals
(including Acropora), gorgonians,
limestone rock platforms, soft
corals, dead corals, algae,
encrusting organisms, rubble, rocky
shores, gutters, drop-offs,
bomboras, pools, caves and sand, in
depths of 0.1-30 m

Generally, inhabits protected rubble
and sandy areas in shallow reef
lagoons, reef flats and fore-reef
slopes at 1-21 m, mostly above 5 m.

Typically found in sheltered sponge
reeds in shallow lagoons and
harbours usually in 5-10 m depth.
Specimens in Australia. fish
collections were collected in
association with coral slopes, reef
flats, reef edges, bomboras, live
corals (including Acropora), soft
corals, dead corals, rocky shore,
mangroves, seagrass, sand rubble,

Depth
Range
(m)

1-10

<1-30

1-2

0-38
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Scientific name

Corythoichthys
schultzi*

Cosmocampus
banneri*

Cosmocampus
maxweberi*

Doryrhamphus
baldwini*

Common
name

Schultz's
pipefish

Roughridge
pipefish

Maxweber's
pipefish

Redstripe
pipefish

Revision 1 - NOPSEMA Submission

Bonaparte
OA

MO

MO

Bonaparte
EMBA

MO

MO*

Browse
OA

MO

MO

Browse
EMBA

MO*

MO*

MO*

MO*

Carnarvon
OA

MO

MO

Carnarvon
EMBA

MO*

MO*

Habitat

rock rubble, caves, lagoons, mud,
sand and silt within depths range of
0-38 m.

Found among corals or sea fans in
lagoon and seaward reefs. Adults in
pairs or small aggregations when in
the open or in safe places at night.

Occurs in coral reefs (including
outer reefs), ledges, lagoons, live
corals, rock, sponges, sand and
rubble in depths of 2-30 m.

Found in the Red Sea from Sumatra
to Tonga and Samoa, and from the
Marshall Islands to the Great
Barrier Reef. Adults live in reefs and
reef-rubble to depths of 36 m, while
planktonic juveniles have been
found in the top 85m of 1500-2000
m water columns.

Adults usually occur in caves, rocky
crevices, and the seaward slopes of
coral reefs at depths from 6.1 to
48.8 m. Itis an active cleaner which
has been recorded cleaning small
parasitic crustaceans on cave
cardinal fish (Zapogon evermanni)
and a moray eel (Gymnothorax sp. ).

Depth
Range
(m)

2-30

2-30

1-2000

6-48
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N Common

Scientific name

name
Doryrhamphus Banded
dactyliophorus* pipefish
Doryrhamphus Bluestripe
excisus* pipefish
Doryrhamphus Cleaner
janssi* pipefish

Many-
Dory’rhamphus banded
multiannulatus* L

pipefish

Revision 1 - NOPSEMA Submission

Bonaparte
OA

MO

MO

MO

Bonaparte
EMBA

MO*

MO*

MO*

Browse

OA

MO

MO

MO

MO

Browse
EMBA

MO*

MO*

MO*

MO*

Carnarvon
OA

MO

MO

MO

MO

Carnarvon
EMBA

MO*

MO*

MO*

MO*

Habitat

Inhabits protected reefs and
lagoons, usually in caves and
crevices to 10 m. This species is
rarely found in depths over 20 m.
Shallow water species, commonly
found inshore and outer reef
lagoons. Adults to about 10 m
depth. Reports from deep water are
based on other banded species.
They are often seen in large caves
(Kuiter 2009).

Inhabits coastal to outer reefs, in a
variety of habitats including
lagoons, reef flats, reef slopes and
walls, channels, coral gutters,
usually in or near crevices and
caves, in depths between 5 and
about 45 m.

Inhabits sheltered inshore coral
reefs where pairs usually maintain
cleaning stations in caves and
crevices with sponges, and below
large plate corals (Kuiter 2009).

Coastal species, inhabiting waters
around the Coral Triangle, including
the Philippines, Indonesia, and NW
Australia (Austin and Pollom 2016).
It lives in coral patches on sandy

Depth
Range
(m)

5-56

5-45

14-44

15-44
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et Common

Scientific name

name
Doryrhamphus Flagtail
negrosensis* pipefish

. Girdled

Festucalex cinctus L

pipefish
Festucalex Ladder
scalaris* pipefish

Ti
Filicampus tigris* pliiz;ish
Halicampus Brock's
brocki* pipefish

Revision 1 - NOPSEMA Submission

Bonaparte
OA

MO

MO

MO

Bonaparte
EMBA

MO*

MO

MO*

Browse
OA

MO

MO*

MO

MO

Browse
EMBA

MO*

MO

MO

MO*

MO*

Carnarvon
OA

MO

MO

MO

MO

Carnarvon
EMBA

MO*

MO*

MO*

MO*

Habitat

and muddy slopes at depths of 15-
44 m.

Occurs in mud flats and reefs, both
coral and rocky, where it is often
associated with sea urchins.

Usually inhabits sheltered coastal
bays and estuaries, on patches of
rubble, sand or in areas of sparse
seagrass, algal and sponge growth.

Endemic to WA, occurring from
Shark Bay to the Monte Bello
Islands. Habitat generalist, with
species samples being taken from
trawls, from among weeds and
algae and one sample from a pond
Austin and Pollom (2016). It is
reported to occur on rocky-reefs in
inlets, bays and lagoons, as well as
shallow seagrass beds.

Inhabits areas near channels in
inshore sheltered bays and
estuaries with sandy or muddy
bottoms, or along seagrass bed
edges at 2-30 m.

Occurs on coral and rocky reefs
with algae. Inhabits patches of coral
and macro-algae on coastal reefs at
3-45 m (Kuiter 2009).

Depth
Range
(m)

<9

1-31

No Data

2-30

3-45
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Scientific name

name
Halicampus Red-hair
dunckeri* pipefish

Mud
Halicampus grayi* pige fish
Halicampus Whiskered
macrorhynchus* pipefish

Revision 1 - NOPSEMA Submission

Bonaparte
OA

MO

MO

Bonaparte
EMBA

MO*

MO*

Browse Browse
OA EMBA
MO MO*
MO MO*

- MO*

Carnarvon
OA

MO

MO*

Carnarvon
EMBA

MO*

MO*

Habitat

Widespread throughout the tropical
and subtropical waters of the Indo-
West Pacific from the eastern coast
of Africa, Red Sea included, until
Salomon Islands and from South
Japan to the Great Barrier Reef.
Typically found in coastal algal-
rubble slopes between the surface
and 25 metres.

Inhabits silty and muddy soft
bottoms on the continental shelf
from inshore bays to deep offshore
areas to 100 m. Mainly lives in
muddy habitats and shallow
inshore muddy bays to deep
offshore, reported to 100 m depth
(Kuiter 2009).

Widespread throughout the tropical
and subtropical waters of the Indo-
West Pacific from the eastern coast
of Africa, Red Sea included, until
Salomon Islands and from South
Japan to the Queensland's area in
Australia. Adults inhabit reef flats
where it is found in seagrass areas,
among coral rubble and algae-
covered rocks. Juveniles occur with
round-leafed seagrasses on sand
slopes, usually settling from pelagic

Depth
Range
(m)

0-25

0-100

0-25
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Scientific name

Halicampus
mataafae

Halicampus
nitidus*

Halicampus
Spinirostris*

Haliichthys
taeniophorus*

Hippichthys
cyanospilos*

Common
name

Samoan
pipefish

Glittering
pipefish

Spiny-snout
pipefish

Ribboned
pipehorse

Blue-
speckled
pipefish

Revision 1 - NOPSEMA Submission

Bonaparte
OA

MO

MO

MO

Bonaparte
EMBA

MO

MO*

MO*

MO*

Browse
OA

MO

MO

MO

Browse
EMBA

MO*

MO*

MO*

MO*

MO*

Carnarvon
OA

MO

MO

MO*

Carnarvon
EMBA

MO*

MO*

MO*

Habitat

state at about 8 cm long. Adults on
sand or algae covered reefs to
about 25 m depth.

It is found in the Indo-Pacific, from
the Red Sea to Sodwana Bay, to
Taiwan, the Marshall Islands, and
Samoa, where it inhabits tidepools
and coral and rocky reefs to depths
of 15 m. Solitary species with cryptic
habits and is rarely observed.

Found in the Western Pacific, from
Vietnam to Fiji and from the Ryukyu
Islands to New Caledonia, where it
inhabits corals, sand and reef flats
to depths of 20 m.

Inhabits shallow coral rubble areas
in lagoons and intertidal zones of
inshore coral reefs in 5- 10 m.

Inhabits a variety of inshore shallow
water areas including weedy
regions bordering open substrates,
coral reefs, rocky, gravel, sandy and
muddy substrates; also associated
with sponges, algae, hydroids, shells
and seagrass usually from 1-18 m.

Brackish shallow-water
environments in estuaries and
lower reaches of coastal rivers and

Depth
Range
(m)

0-20

5-10

0-18
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Scientific name

Hippichthys
heptagonus*

Hippichthys
parvicarinatus

Hippichthys

penicillus*

Hippichthys
spicifer*

Hippocampus
angustus*

Common
name

Madura
Pipefish

Short-keel
pipefish

Beady
pipefish

Belly-barred
pipefish

Western

spiny
seahorse

Revision 1 - NOPSEMA Submission

Bonaparte
OA

MO

Bonaparte
EMBA

MO*

MO*

MO*

Browse
OA

MO

MO

Browse
EMBA

MO*

MO

MO*

MO*

MO*

Carnarvon
OA

MO

MO*

Carnarvon
EMBA

MO*

MO*

Habitat

streams, often amongst mangroves
to4 m.

A species of freshwater pipefish of
the family Syngnathidae. It is found
from Kenya and South Africa to the
Solomon Islands, and from
southern Japan to NSW. Demersal
species, living in the lower parts of
rivers and streams, estuary habitats
such as mangroves and tidal creeks,
and occasionally in large lakes.

An endemic species restricted to
estuarine and freshwater habitats in
the NT.

Found in lower reaches of streams
and rivers, seagrass beds in
estuaries and other shallow inshore
habitats

Found in the Indo-Pacific, from the
Red Sea and East Africa to Sri Lanka
and Samoa. Lives in shallow coastal
and estuarine habitats such as
mangroves and tidal creeks. Also
regularly lives in freshwater in the
lower reaches of rivers.

Lives over soft-bottom substrates,
adjacent to coral reefs, and on soft
corals at depths of 3-63 m.

Depth
Range
(m)

No Data

0-5

0-3

3-63
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Common Bonaparte Bonaparte  Browse Browse

Scientific name name OA EMBA OA EMBA

Hipppocampus Short-head

breviceps seahorse
Hippocampus Spiny

o MO MO* MO MO*
histrix* seahorse

Revision 1 - NOPSEMA Submission

Carnarvon
OA

MO*

Carnarvon
EMBA

MO*

MO*

Habitat

Inhabits coastal waters in South-
western and South-eastern
Australia, from Gregory to Bremer
Bay (WA), and from Denial Bay (SA)
to Newcastle (NSW). Lives in
sheltered coastal reefs associated
with macroalgal beds and
seagrasses. Individuals have also
been found on floating macroalgae,
rock reefs, jetty habitats, and
sponge reefs below depths of 15 m.
More commonly, this species occurs
at depths near 5 m.

Inhabits areas with both hard and
soft bottoms, often attached to soft
corals or sponges at 10-95 m,
usually 15-40 m. Also found on
shallower algae-rubble or rocky reef
areas in about 10 m depth.
Typically, at moderate depths of
about 15 m or deeper, on soft
bottom with soft corals and
sponges, but occasionally found in
algae-rubble reef zones at about 10
m depth. (Kuiter 2009). Typically
found >6 m depth; maximum
reported depth 20 m; seagrass bed,
weedy rocky reefs, sponges; soft

Depth
Range
(m)

5-95
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N Common

Scientific name
name

Hippocampus Spotted
kuda* seahorse
Hippocampus Flat-face
planifrons* seahorse
Hippocampus Hedgehog
Spinosissimus® seahorses

Revision 1 - NOPSEMA Submission

Bonaparte
OA

MO

MO

MO

Bonaparte
EMBA

MO*

MO

MO*

Browse

OA

MO

MO

MO*

Browse
EMBA

MO*

MO*

MO*

Carnarvon
OA

MO

MO

MO*

Carnarvon
EMBA

MO*

MO*

MO*

Habitat

bottom with soft corals and
sponges (Lourie et al. 2004).

Found in shallow inshore waters
normally between 0-8 m depth with
a maximum recorded depth of up
to 55 m. Inhabits coastal bays,
harbours and lagoons, sandy
sediments in rocky littoral zones,
macroalgae and seagrass beds,
mangroves, muddy bottoms, and
shallow reef flats (Kuiter 2009).

Inhabits algal and rubble reefs in
shallow bays from the intertidal to
depths of 20 m.

Benthic in inner reef waters on
rubble substrates and in sponge
and seagrass habitats near coral
reefs at 20-63 m; often attached to
corals in deep current-prone
channels between reefs or islands.
Known only from the 2 types
trawled at 70 m depth. Its habitat
was described as sand and scallops.
It seems that it may be a small,
deep water species that is
occasionally brought up by strong
upwellings to the shallower depths
(Kuiter 2009).

Depth
Range
(m)

0-55

0-20

20-70
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Scientific name

Hippocampus
subelongatus

Hippocampus
trimaculatus

Lissocampus
fatiloquus*

Common
name

West
Australian
seahorse

Three-spot
seahorse

Prophet's
pipefish

Revision 1 - NOPSEMA Submission

Bonaparte
OA

Bonaparte
EMBA

MO

Browse

OA

MO

Browse
EMBA

MO

MO*

Carnarvon
OA

MO

Carnarvon
EMBA

MO

MO

MO*

Habitat

Typically found at >8 m depth;
maximum reported depth 70 m;
octocorals, macro algae, not hard
corals, sand but not mud; near coral
reefs on sandy bottoms (Lourie et
al. 2004).

Endemic to SW Australia, where it
occurs from the Abrolhos Islands to
Rockingham. Natural habitats are
the edges of rocky areas, muddy
bottoms and areas with murky
water caused by high sediment
load, around jetty pilings and
moorings; it is often associated with
sponges or sea squirts and
frequently attaches itself to man-
made objects. In the winter they
move to deeper water.

Inhabits gravel or sand bottoms
around shallow reefs, muddy
estuaries and near mangroves,
tolerating brackish waters

The species has been noted in a
variety of habitats including
sargassum, seagrass beds and
sandy substrates along the coast of
WA from Shark Bay to Rottnest
Island.

Depth
Range
(m)

No Data

No Data

No Data
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et Common
Scientific name
name
Maroubra Sawtooth
perserrata pipefish
Micrognathus Thorntail
brevirostris* pipefish
Micrognathus Tidepool
micronotopterus*  pipefish
West
Mitotichthys estern
crested
meraculus o
pipefish
Nannocampus Bonyhead
subosseus pipefish
Phoxocampus Black rock
belcheri* pipefish
Lea
Phycodurus eques fy
seadragon

Revision 1 - NOPSEMA Submission

Bonaparte
OA

MO

Bonaparte  Browse
EMBA OA
MO* MO
- MO

Browse
EMBA

MO*

MO*

MO

MO*

Carnarvon

OA

MO

MO

Carnarvon
EMBA

MO

MO*

MO

MO*

MO

MO

Habitat

Found at depths up to 20 m along
the coast of Australia from southern
QLD to southern WA. While they can
live in many different habitats, they
are often found inhabiting openings
in reefs and rocks that contain algae
and invertebrates, which they likely
rely on for camouflage.

Inhabits lagoon and seaward reefs
from tide pools to a depth of at
least 8 m.

Usually inhabits shallow inshore
reefs and tidepools, amongst
sparse seagrasses and algae rubble,
in depths from 1-5 m, although
individuals have been collected
from depths to 10 m.

Typically occurs inshore within
South Western Australia.

Found inhabiting reefs and tide
pools only in the region of Shark
Bay to Esperance, WA.

Found in shallow rocky or coral
reefs and tide pools

Lives in temperate waters
exclusively off the southern coast of

Depth
Range
(m)

0-20

2-12

No Data

3-8

0.3-15

5-15
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N Common
Scientific name
name
Phyllopteryx Common
taeniolatus seadragon
Pugnaso Pugnose
curtirostris* pipefish

Revision 1 - NOPSEMA Submission

Bonaparte
OA

Bonaparte
EMBA

Browse
OA

Browse
EMBA

Carnarvon
OA

Carnarvon
EMBA

MO*

MO*

Habitat

Australia in depths of 5to 15
meters, Resides in areas with clear
water, lower light conditions, and
prominent vegetation. Such areas
include seagrass meadows,
seaweed beds, and rocky reefs
(Seadragon Search 2001; Groves
1998).

Endemic to the waters off southern
coast of Australia. Individuals of this
species have been sighted off the
eastern coast of Australia in NSWs,
as far north as Port Stephens; along
the southern coast; and up around
the western coast of Australia as far
north as Geraldton, WA (Dawson
1985). Typically found in rocky reefs,
sea weed beds, sea grass meadows,
and kelp gardens. While this may
seem like a broad range of habitat,
sea dragons have very specific
requirements. The water must be
between 12 and 23 degrees Celsius,
and 10-50 meters deep, although
they most often are found between
8 and 12 meters deep (Australian
Museum 2021).

Occurs in grass beds (Posidonia and
Zostera).

Depth
Range
(m)

10-50

No Data
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Scientific name

Solegnathus
hardwickii*

Solegnathus
lettiensis*

Solenostomus
cyanopterus*

Stigmatopora
argus

Stigmatopora
nigra*

Common
name

Pallid
pipehorse

Gunther's
pipehorse

Robust
ghostpipefis
h

Spotted
pipefish

Widebody
pipefish
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Bonaparte

OA

MO*

MO*

MO

Bonaparte
EMBA

MO*

MO*

MO*

Browse
OA

MO*

MO*

MO

Browse
EMBA

MO*

MO*

MO*

MO

Carnarvon
OA

MO*

MO*

MO*

Carnarvon
EMBA

MO*

MO*

MO*

MO*

MO*

Habitat

Mostly known from trawled
specimens captured from 12 m to
100 m depth, though it has been
collected in depths of up to 180 m.
Reported from trawls in less than
100 m, but enters relatively shallow
depths of about 40 m. (Kuiter 2009)

Benthic inhabitant of outer
continental shelf waters and has
been captured from depths of 42-
180 m. Trawl bycatch records in
150-180 m water depths in
Australia.

Inhabit protected coastal and
lagoon reefs, deeper coastal reefs
and deep, clear estuaries with
seagrass or macro-algae in 4-21m

Endemic to Australia. Usually
among vegetation in bays and
estuaries, but sometimes offshore
among floating Sargassum.

Found in the shallow waters, bays,
and estuaries of southern Australia
from Shark Bay to Brisbane,
Tasmania, and New Zealand. They
often inhabit seagrass or algae beds
in addition to bare sand.

Depth
Range
(m)

12-180

42-180

4-21

<8

No Data
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et Common

Scientific name
name

Syngnathoides Double-end
biaculeatus* pipehorse
Trachyrhamphus Bentstick
bicoarctatus* pipefish
Trachyrhamphus Straightstick
longirostris* pipefish
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Bonaparte
OA

MO

MO*

MO

Bonaparte
EMBA

MO*

MO*

MO*

Browse

OA

MO

MO

MO

Browse
EMBA

MO*

MO*

MO*

Carnarvon
OA

MO

MO*

MO*

Carnarvon
EMBA

MO*

MO*

MO*

Habitat

Inhabits shallow, protected waters
of bays, lagoons and estuaries
including mangrove areas, in
association with seagrass beds and
macroalgae in depths at 0-10 m.

Inhabits sheltered coastal lagoon
and reef areas on sandy and rubble
habitats amongst seagrasses and
macroalgae at 1-30 m. Has been
recorded to 42 m. Some
populations inhabit seagrass beds
and others only rubble sand areas.
Most are seen on sand and mud
areas, prone to strong currents. Red
Sea population occurs in sheltered
bays with seagrasses at few metres
depth. Elsewhere usually soft
bottom to about 25 m (Kuiter 2009).

Most specimens have been trawled
or dredged from muddy to sandy-
bottom habitats in depths of 16-91
m, in association with sand, rubble,
seagrasses, algae, sponges, sea
pens and hydroids. It is less
common and is mainly known from
deep trawls over muddy substrates,
but enters sheltered muddy
estuaries where, out in the open, it
lays on the bottom (Kuiter 2009).

Depth
Range
(m)

0-10

1-42

16-91
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dERA

N Common
Scientific name
name
Urocampus Hairy
carnirostris pipefish
Mother-of-
Vanacampus
. pearl
margartifer* o
pipefish

Revision 1 - NOPSEMA Submission

Bonaparte Bonaparte  Browse Browse Carnarvon Carnarvon
OA EMBA OA EMBA OA EMBA

- - - - - MO*

Habitat

Found inhabiting shallow seagrass
beds and estuaries in Papua New
Guinea and along the southern
coast of Australia from Queensland
to Swan River, WA. Ambush
predator most commonly found on
the edges of protected seagrass
beds and near mangrove.

Found inhabiting seaweed and
seagrass beds in addition to rocky
reefs along the southern and
eastern coast of Australia from
Brisbane to Perth. Commonly found
over sand, rubble or vegetation.

Depth
Range
(m)

No Data

No Data

100



Collaborative Seismic Environment Plan

110.0 1150 120.0 125.0 130.0
Legend e v 5= 3 "
CSEP Operations Areas ] (A‘
GBDﬂapalle Operations Area 73 i ‘

-10.0 DBrawse Operations Area o X + -10.0
DCamarvun Operations Area
Biologically Important Areas

D Whale Shark - Foraging

hale Shark - Foraging (high density prey)
Coastline & Boundaries
[ Australia Coast

@ Towns

-15.0 1+ + -15.0

Kununurra

-20.0 |+ -20.0

Port Hedland

I
Collaborative Seismic Environment Plan
Version Date February 2022

Datum: GDA2020 (EPSG:7844)

Figure 5-21: BIA for Whale Shark within the CSEP OA
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5.5.2 Birds

Birds consist of seabirds and shorebirds. Many species are EPBC Listed, and are broadly covered
by the following management documents:

e CoA (2019). Draft Wildlife Conservation Plan for Seabirds. Commonwealth of Australia
(https://www.awe.gov.au/sites/default/files/env/consultations/73458222-6905-4100-
ac94-d2f90656c05d/files/draft-wildlife-conservation-plan-seabirds.pdf)

e CoA (2015). Wildlife Conservation Plan for Migratory Shorebirds. Commonwealth of
Australia Shorebirds.
https://www.awe.gov.au/environment/biodiversity/publications/wildlife-conservation-
plan-migratory-shorebirds-2016

e DOEE (2018). Threat Abatement Plan for the impacts of marine debris on the
vertebrate wildlife of Australia's coasts and oceans (2018). Canberra, ACT:
Department of the Environment and Energy Commonwealth of Australia.
(http://www.environment.gov.au/biodiversity/threatened/publications/tap/marine-
debris-2018)

Eighty eight bird species were listed as threatened and/or migratory under the EPBC Act (derived
from a PMST search) that are known, likely or may occur within the CSEP OA and EMBA are
described in Table 5-12. Species captured in the search and designated as terrestrial species are
not included.

In addition, there are a further 28 species protected under the EPBC Act as listed marine species
that are known, likely or may occur within the CSEP EMBA (Table 5-13).

Relevant information on these species is provided in Existing Environment Addendum.
Bird BlAs that overlap the CSEP OA are in place for the following species:

e brown booby breeding, foraging (Browse OA, Carnarvon OA)
e fairy tern breeding (Carnarvon OA)
e greater frigatebird breeding, foraging (Browse OA)
e lesser crested tern breeding (Bonaparte OA, Browse OA, Carnarvon OA)
e lesser frigatebird breeding, foraging (Bonaparte OA, Browse OA, Carnarvon OA)
e little tern breeding, resting (Browse OA)
e red-footed booby breeding, foraging (Browse OA)
e roseate tern breeding (Carnarvon OA)
e wedge-tailed shearwater breeding, foraging (Browse OA, Carnarvon OA)
e white-tailed tropicbird breeding (Browse OA, Carnarvon OA)
Figure 5-25 details the location of bird BIAs within CSEP OA.
Bird BIAs that overlap the CSEP EMBA are in place for the following species:

e Abbott's booby (Bonaparte EMBA, Browse EMBA, Carnarvon EMBA)

e Australian fairy tern (Carnarvon EMBA)
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e Australian lesser noddy (Carnarvon EMBA)

e bridled tern (Bonaparte EMBA, Carnarvon EMBA)

e brown booby (Bonaparte EMBA, Browse EMBA, Carnarvon EMBA)

e Caspian tern (Carnarvon EMBA)

e Christmas Island frigatebird (Browse EMBA, Carnarvon EMBA)

e common noddy (Carnarvon EMBA)

e crested tern (Bonaparte EMBA, Browse EMBA)

e fairy tern (Browse EMBA, Carnarvon EMBA)

o flesh footed shearwater (Browse EBA, Carnarvon EMBA)

e greater frigatebird (Bonaparte EMBA, Browse EMBA, Carnarvon EMBA)

e lesser crested tern (Bonaparte EMBA, Browse EMBA, Carnarvon EMBA)

e lesser frigatebird (Bonaparte EMBA, Browse EMBA, Carnarvon EMBA)

e little shearwater (Carnarvon EMBA)

e little tern (Bonaparte EMBA, Browse EMBA, Carnarvon EMBA)

e pacific gull (Carnarvon EMBA)

e red-footed booby (Bonaparte EMBA, Browse EMBA, Carnarvon EMBA)

e roseate tern (Bonaparte EMBA, Browse EMBA, Carnarvon EMBA)

e soft plumaged petrel (Carnarvon EMBA)

e sooty tern (Carnarvon EMBA)

e white faced storm petrel (Carnarvon EMBA)

e white-tailed tropicbird (Bonaparte EMBA, Browse EMBA, Carnarvon EMBA)

e wedge-tailed shearwater (Bonaparte EMBA, Browse EMBA, Carnarvon EMBA)
Figure 5-26 details the location of bird BIAs within CSEP EMBA.
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Figure 5-25: BlAs for Birds within the CSEP OA
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Table 5-12: Seabird and shorebird species (threatened or migratory) or species habitat presence within CSEP OA and EMBA

Relevant commonwealth conservation management plans are referenced for those species that have them.

Scientific name

Acrocephalus orientalis
Actitis hypoleucos

Anous stolidus

Anous tenuirostris melanops

Apus pacificus

Ardenna carneipes

Ardenna pacifica
Arenaria interpres
Calidris acuminata
Calidris alba

Calidris canutus

Common name

Oriental reed-warbler
Common sandpiper

Common noddy

Australian lesser noddy

Fork-tailed swift

Flesh-footed shearwater

Wedge-tailed shearwater
Ruddy turnstone
Sharp-tailed sandpiper
Sanderling

Red knot

Revision 1 - NOPSEMA Submission

Listed Listed Bonaparte Browse Carnarvon
Threatened  Migratory 0A EMBA OA EMBA OA  EMBA
Species Species
- Wetland - KO - KO - -
- Wetland MO KO MO KO MO KO
- Marine MO FKO LO BKO MO FKO,
BKO
Vulnerable - - KO FKO BKO - BKO

TSSC (2015b). Conservation Advice Anous tenuirostris melanops Australian lesser noddy. Threatened
Species Scientific Committee. Canberra: Department of the Environment.
(http://www.environment.gov.au/biodiversity/threatened/species/pubs/26000-conservation-advice-
01102015.pdf)

Listed threats of pollution and oil spills relevant to seismic surveys.

- Marine LO LO - LO LO LO
- Marine - - - LO LO FLO

TSSC (2014). Commonwealth Listing Advice on Ardenna carneipes (flesh-footed shearwater). Threatened
Species Scientific Committee. Canberra: Department of the Environment.
(http://www.environment.gov.au/resource/adrenna-carneipes-flesh-footed-shearwater)

No listed threats of relevance to seismic surveys.

- Marine - BKO - BKO - BKO

- Wetland - LO - RKO - RKO

- Wetland MO KO KO RKO MO RKO

- Wetland - LO - RKO - RKO
Endangered Wetland MO KO MO KO MO KO
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Scientific name Common name

Calidris ferruginea Curlew sandpiper

Calidris melanotos Pectoral sandpiper

Calidris ruficollis Red-necked stint
Calidris subminuta Long-toed stint
Calidris tenuirostris Great knot

Calonectris leucomelas Streaked shearwater
Chalcophaps indica natalis
Charadrius bicintus

Charadrius dubius Little ringed plover

Revision 1 - NOPSEMA Submission

Christmas Is. Emerald Dove

Double-banded plover

Listed Listed Bonaparte Browse Carnarvon
Threatened Migrat
reatene igraory OA EMBA OA EMBA OA  EMBA
Species Species

TSSC (2016a). Conservation Advice Calidris canutus Red knot. Threatened Species Scientific Committee
Canberra: Department of the Environment.
(http://www.environment.gov.au/biodiversity/threatened/species/pubs/855-conservation-advice-
05052016.pdf)

Listed threats of pollution and contamination relevant to seismic surveys.

Critically Wetland MO KO MO KO MO KO
Endangered

DoE (2015a). Conservation Advice Calidris ferruginea curlew sandpiper. Canberra: Department of the
Environment. (http://www.environment.gov.au/biodiversity/threatened/species/pubs/856-conservation-

advice.pdf))

Listed threats of pollution and contamination relevant to seismic surveys.

- Wetland MO MO MO KO MO KO

- Wetland - RKO - RKO - RKO

- Wetland - RKO - - - -
Critically Wetland - LO - RKO - RKO

Endangered

TSSC (2016b). Conservation Advice Calidris tenuirostris Great knot. Threatened Species Scientific
Committee. Canberra: Department of the Environment.
(http://www.environment.gov.au/biodiversity/threatened/species/pubs/862-conservation-advice-
05052016.pdf)

Listed threats of pollution and contamination relevant to seismic surveys.

- Marine KO KO KO KO LO KO
Endangered - - - - KO - N
} Wetland - - - RKO - RKO
- Wetland - RKO - - - -

108



Collaborative Seismic Environment Plan

IEEA

Scientific name

Charadrius leschenaultii

Charadrius mongolus

Charadrius veredus
Diomedea amsterdamensis
Diomedea epomophora
Diomedea exulans
Diomedea sandfordi

Erythrotriorchis radiatus

Common name

Greater sand plover

Lesser sand plover

Oriental plover
Amsterdam albatross
Southern royal albatross
Wandering albatross
Northern royal albatross

Red goshawk

Revision 1 - NOPSEMA Submission

Listed Listed Bonaparte Browse Carnarvon
Threatened Migrat
reatene igraory OA EMBA OA EMBA OA  EMBA
Species Species
Vulnerable Wetland LO LO - RKO KO RKO

TSSC (2016c). Conservation Advice Charadrius leschenaultii Greater sand plover. Threatened Species
Scientific Committee. Canberra: Department of the Environment.
(http://www.environment.gov.au/biodiversity/threatened/species/pubs/877-conservation-advice-
05052016.pdf)

Listed threats of pollution and contamination relevant to seismic surveys.

Endangered Wetland - LO - RKO - RKO

Threatened Species Scientific Committee (2016e). Conservation Advice Charadrius mongolus Lesser sand
plover. Canberra: Department of the Environment.
(http://www.environment.gov.au/biodiversity/threatened/species/pubs/879-conservation-advice-
05052016.pdf)

Listed threats of pollution and contamination relevant to seismic surveys.

- Wetland - MO - RKO - RKO
Endangered - - - - - - LO
Vulnerable Marine - - - - - FLO
Vulnerable Marine - - - - - FLO
Endangered Marine - - - - - FLO
Vulnerable - - KO - KO - MO

TSSC (2015c). Conservation Advice Erythrotriorchis radiatus red goshawk. Threatened Species Scientific
Committee. Canberra: Department of the Environment.
(http://www.environment.gov.au/biodiversity/threatened/species/pubs/942-conservation-advice-
31102015.pdf)

Department of Environment and Resource Management (2012). National recovery plan for the red
goshawk Erythrotriorchis radiatus. Report to the Department of Sustainability, Environment, Water,
Population and Communities, Canberra. Queensland Department of Environment and Resource
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Scientific name

Erythrura gouldiae

Falco hypoleucos

Falcunculus frontatus whitei

Fregata andrewsi
Fregata ariel

Fregata minor
Gallinago megala
Gallinago stenura
Glareola maldivarum

Geophaps smithii blaauwi

Common name

Gouldian finch

Grey falcon

Northern shrike-tit

Christmas Island frigatebird
Lesser frigatebird

Greater frigatebird
Swinhoe's snipe

Pin-tailed snipe

Oriental pratincole

Partridge pigeon (western)

Revision 1 - NOPSEMA Submission

Listed Listed Bonaparte Browse Carnarvon
Threatened Migrat
reatene igraory OA EMBA OA EMBA OA  EMBA
Species Species

Management, Brisbane. (http://www.environment.gov.au/biodiversity/threatened/recovery-
plans/national-recovery-plan-red-goshawk-erythrotriorchis-radiatus)

No listed threats of relevance to seismic surveys.
Endangered - - KO - KO - LO

TSSC (2016d). Conservation Advice Erythrura gouldiae Gouldian finch. Threatened Species Scientific
Committee Canberra: Department of the Environment and Energy.
(http://www.environment.gov.au/biodiversity/threatened/species/pubs/413-conservation-advice-
07122016.pdf)

No listed threats of relevance to seismic surveys.

Vulnerable - - KO - KO - KO
Vulnerable - - LO - LO - -

TSSC (2016e). Conservation Advice Falcunculus frontatus whitei crested shrike-tit (northern). Threatened
Species Scientific Committee. Canberra: Department of the Environment.
(http://www.environment.gov.au/biodiversity/threatened/species/pubs/26013-conservation-advice-
05052016.pdf)

No listed threats of relevance to seismic surveys.

Endangered - - - - BKO - FKO
- Marine LO BKO KO BKO LO BKO
- Marine LO KO FLO BKO MO KO
- Wetland - RKO - RLO - RLO
- Wetland - RLO - RLO - RLO
- Wetland - MO - RKO - RKO

Vulnerable - - LO - LO - -
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Scientific name

Geophaps smithii smithii

Halobaena caerulea
Heteroscelus brevipes
Hydroprogne caspia
Limicola falcinellus
Limnodromus semipalmatus
Limosa lapponica

Limosa lapponica baueri

Limosa lapponica menzbieri

Common name

Partridge pigeon (eastern)

Blue petrel

Grey-tailed tattler
Caspian tern
Broad-billed sandpiper
Asian dowitcher
Bar-tailed godwit

Bar-tailed godwit (baueri)

Northern Siberian bar-tailed
godwit

Revision 1 - NOPSEMA Submission

Listed Listed Bonaparte Browse Carnarvon
Threatened Migrat
reatene igraory OA EMBA OA EMBA OA  EMBA
Species Species

DEWHA (2008e). Approved Conservation Advice for Geophaps smithii blaauwi (Partridge Pigeon
(western)). Canberra: Department of the Environment, Water, Heritage and the Arts.
(http://www.environment.gov.au/biodiversity/threatened/species/pubs/66501-conservation-advice.pdf)

No listed threats of relevance to seismic surveys.
Vulnerable - LO - LO - -

TSSC (2015d). Conservation Advice Geophaps smithii smithii partridge pigeon (eastern). Threatened
Species Scientific Committee. Canberra: Department of the Environment.
(http://www.environment.gov.au/biodiversity/threatened/species/pubs/64441-conservation-advice-
01102015.pdf)

No listed threats of relevance to seismic surveys.

Vulnerable Marine - - - - - MO
- Wetland - RKO - RKO - RKO
- Marine - BKO - BKO - BKO
- Wetland - RKO - RKO - RKO
- Wetland - RKO - RKO MO RKO
- Wetland - KO - KO - KO
Vulnerable - - MO - KO - KO

TSSC (2016f). Conservation Advice Limosa lapponica baueri Bar-tailed godwit (western Alaskan).
Threatened Species Scientific Committee. Canberra: Department of the Environment.
(http://www.environment.gov.au/biodiversity/threatened/species/pubs/86380-conservation-advice-
05052016.pdf)
Critically - - MO - KO - KO
Endangered

TSSC (2016g). Conservation Advice Limosa lapponica menzbieri Bar-tailed godwit (northern Siberian).
Threatened Species Scientific Committee. Canberra: Department of the Environment.
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Scientific name

Limosa limosa
Macronectes giganteus
Macronectes halli

Malurus leucopterus edouardi

Malurus leucopterus leucopterus
leucopterus

Melanodryas cucullata
melvillensis

Mirafra javanica melvillensis

Numenius madagascariensis

Numenius minutus

Common name

Black-tailed godwit
Southern giant-petrel
Northern giant petrel

White-winged fairy wren (Barrow
Island)

White-winged fairy wren (Dirk
Hartog Island)

Tiwi Islands hooded robin

Horsfield's bushlark

Eastern curlew

Little curlew

Revision 1 - NOPSEMA Submission

Listed Listed Bonaparte Browse Carnarvon
Threatened Migrat
reatene igraory OA EMBA OA EMBA OA  EMBA
Species Species

(http://www.environment.gov.au/biodiversity/threatened/species/pubs/86432-conservation-advice-
05052016.pdf)
Listed threats of pollution and contamination relevant to seismic surveys.

- Wetland - LO - RKO - RKO
Endangered Marine - - - MO MO MO
Vulnerable Marine - - - - - MO
Vulnerable - - - - LO - LO
Vulnerable - - - - - - LO

Critically - - LO - LO -
Endangered

TSSC (2018a). Conservation Advice Melanodryas cucullata melvillensis hooded robin (Tiwi Islands).
Threatened Species Scientific Committee. Canberra: Department of the Environment and Energy.
(http://www.environment.gov.au/biodiversity/threatened/species/pubs/67092-conservation-advice-
11052018.pdf)

No listed threats of relevance to seismic surveys.

Vulnerable - - KO - - - -
Critically Wetland MO KO MO KO MO KO
Endangered

DoE (2015b). Conservation Advice Numenius madagascariensis eastern curlew. Canberra: Department of
the Environment. (http.//www.environment.gov.au/biodiversity/threatened/species/pubs/847-conservation-

advice.pdf))

No listed threats of relevance to seismic surveys.

- Wetland - RKO - RKO - RKO
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Scientific name

Numenius phaeopus
Onychoprion anaethetus
Pandion haliaetus

Papasula abbotti

Phaethon lepturus

Phaethon lepturus fulvus

Phaethon rubricauda
Philomachus pugnax
Phoebetria fusca
Pluvialis fulva
Pluvialis squatarola

Polytelis alexandrae

Pterodroma mollis

Common name

Whimbrel
Bridled tern
Osprey
Abbott's booby

White-tailed tropicbird

Christmas Is. White-tailed
tropicbird

Red-tailed tropicbird
Ruff

Sooty albatross
Pacific Golden Plover
Grey plover

Princess parrot

Soft-plumaged petrel

Revision 1 - NOPSEMA Submission

Listed
Threatened
Species

Endangered

TSSC (2015e). Conservation Advice Papasula abbotti Abbott's booby. Threatened Species Scientific
Committee. Canberra: Department of the Environment.

Listed
Migratory
Species

Wetland
Marine

Wetland

Bonaparte
OA EMBA
- LO
- BKO
MO BKO
- MO

OA

MO
MO

Browse

EMBA

RKO

BKO

BKO
KO

Carnarvon
OA EMBA
- RKO
- BKO
KO BKO
MO MO

(http://www.environment.gov.au/biodiversity/threatened/species/pubs/59297-conservation-advice-

01102015.pdf)

Listed threats of marine pollution relevant to seismic surveys.

Endangered

Vulnerable

Vulnerable

Marine

Marine
Wetland
Marine
Wetland
Wetland

LO

BLO

BKO

RKO
LO
KO

FLO

BKO
BLO

BKO
RKO

RKO
RKO
KO

FLO
MO

BLO
MO

BKO
RKO
MO
RKO
RKO
LO

TSSC (2018b). Conservation Advice Polytelis alexandrae princess parrot. Threatened Species Scientific
Committee. Canberra: Department of the Environment and Energy.

(http://www.environment.gov.au/biodiversity/threatened/species/pubs/758-conservation-advice-

01022018.pdf)

No listed threats of relevance to seismic surveys.

Vulnerable

FLO

FLO

FKO
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Scientific name

Rostratula australis

Rostratula benghalensis (sensu
lato)

Sterna dougallii

Sternula albifrons

Sternula nereis nereis

Sula dactylatra

Sula leucogaster

Common name

Australian painted-snipe

Painted snipe

Roseate tern

Little tern

Australian fairy tern

Masked booby

Brown booby

Revision 1 - NOPSEMA Submission

Listed Listed Bonaparte Browse Carnarvon
Threatened Migrat
reatene igraory OA EMBA OA EMBA OA  EMBA
Species Species

TSSC (2015f). Conservation Advice Pterodroma Mollis soft-plumaged petrel. Threatened Species
Scientific Committee. Canberra: Department of the Environment.
(http://www.environment.gov.au/biodiversity/threatened/species/pubs/1036-conservation-advice-
01102015.pdf)

No listed threats of relevance to seismic surveys.

Endangered - - LO - LO - LO

DSEWPaC (2013a). Approved Conservation Advice for Rostratula australis (Australian painted snipe).
Canberra: Department of Sustainability, Environment, Water, Population and Communities.
(http://www.environment.gov.au/biodiversity/threatened/species/pubs/77037-conservation-advice.pdf)

No listed threats of relevance to seismic surveys.

Endangered - - LO - LO - LO-
- Marine - BLO - BKO FLO BKO
- Marine - BKO BKO BKO BKO -

TSSC (2002). Commonwealth Listing Advice on Sterna albifrons sinensis (Little Tern (western Pacific).
Threatened Species Scientific Committee,
(http://www.environment.gov.au/biodiversity/threatened/species/sterna-albifrons-sinensis.html)

No listed threats of relevance to seismic surveys.
Vulnerable - - - - - BKO BKO

DSEWPaC (2011). Approved Conservation Advice for Sternula nereis nereis (Fairy Tern). Canberra, ACT:
Department of Sustainability, Environment, Water, Population and Communities.
(http://www.environment.gov.au/biodiversity/threatened/species/pubs/82950-conservation-advice.pdf)

No listed threats of relevance to seismic surveys.

- Marine - BKO - BKO - BKO
- Marine - BKO BKO BKO BKO BKO
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Scientific name

Sula sula
Thalassarcher carteri
Thalassarche cauta
Thalassarche impavida
Thalassarche melanophris
Thalassarche steadi
Thalasseus bergii
Tringa brevipes

Tringa glareola

Tringa nebularia
Tringa stagnatilis
Tringa totanus

Turdus poliocephalus
erythropleurus

Tyto novaehollandiae kimberli

Common name

Red-footed booby
Indian yellow nosed albatross
Shy albatross

Campbell albatross
Black browed albatross
White capped albatross
Crested tern
Grey-tailed tattler
Wood sandpiper
Common greenshank
Marsh sandpiper
Common redshank

Christmas Is. Thrush

Masked owl

Tiwi masked owl

Revision 1 - NOPSEMA Submission

Listed
Threatened
Species

Vulnerable
Endangered
Vulnerable
Vulnerable

Vulnerable

Endangered

Vulnerable

Listed
Migratory
Species

Marine
Marine
Marine
Marine
Marine
Marine
Wetland
Wetland
Wetland
Wetland
Wetland

Wetland

Bonaparte

OA

EMBA

BKO

BKO
RKO
RKO
LO
RKO
KO

LO

OA

BKO

Browse

EMBA

BKO

MO
MO
MO
MO
BKO
RKO
RKO
KO
RKO
RKO
LO

LO

Carnarvon

OA

MO

EMBA

BKO
FMO
MO
MO
MO
FLO
BKO
RKO
RKO
KO
RKO
RKO

TSSC (2015g). Conservation Advice Tyto novaehollandiae kimberli masked owl (northern). Threatened
Species Scientific Committee Canberra: Department of the Environment.
(http://www.environment.gov.au/biodiversity/threatened/species/pubs/26048-conservation-advice-

01102015.pdf)

No listed threats of relevance to seismic surveys.

Endangered

KO

KO
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Scientific name Common name Listed Listed Bonaparte Browse Carnarvon
Threatened Migrat
reatene igraory OA EMBA OA EMBA OA  EMBA
Species Species
Tyto novaehollandiae TSSC (2015h). Conservation Advice Tyto novaehollandiae melvillensis masked owl (Tiwi Islands).
melvillensis Threatened Species Scientific Committee Canberra: Department of the Environment.

(http://www.environment.gov.au/biodiversity/threatened/species/pubs/26049-conservation-advice-
01102015.pdf)
No listed threats of relevance to seismic surveys.

Xenus cinereus Terek sandpiper - Wetland - RKO - RKO - RKO

Type of Presence:

BLO - Breeding likely to occur within area

BKO - Breeding known to occur within area

FKO - Foraging, feeding or related behaviour known to occur within area
FLO - Foraging, feeding or related behaviour likely to occur within area
FMO - Foraging, feeding or related behaviour may occur within area

KO - Species or species habitat known to occur within area

LO - Species or species habitat likely to occur within area

MO - Species or species habitat may occur within area

RLO - Roosting likely to occur within area

RKO - Roosting known to occur within area
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Table 5-13: Bird species (listed marine) or species habitat presence within CSEP OA and

Scientific name

Anous minutus
Anseranas semipalmata
Ardea alba

Ardea ibis

Catharacta skua
Charadrius ruficapillus
Chrysococcyx osculans
Haliaeetus leucogaster
Heteroscelus breviceps
Himantopus himantopus
Hirundo daurica

Larus novaehollandiae
Larus pacificus
Pelagodroma marina
Phalacrocorax fuscescens
Pterodroma macoptera
Puffinus assimilis
Puffinus carneipes
Puffinus huttoni
Recurvirostra novaehollandiae
Sterna anaethetus
Sterna bengalensis
Sterna bergii

Sterna fuscata

Sterna nereis

Stiltia isabella

Thinornis rubricollis

Tringa incana

EMBA

Common name

Black noddy

Magpie goose

Great egret

Cattle egret

Great skua

Red capped plover
Black-eared cuckoo
White-bellied sea-eagle
Grey tailed tattler

Pied stilt

Red rumped swallow
Silver gull

Pacific gull

White faced storm petrel
Black faced cormorant
Great winged petrel
Little shearwater

Flesh footed shearwater
Hutton’s shearwater
Red necked avocet
Bridled tern

Lesser crested tern
Crested tern

Sooty tern

Fairy tern

Australian pratincole
Hooded plover

Wandering tattler

Revision 1 - NOPSEMA Submission

Bonaparte

OA

EMBA
BKO
MO
KO
MO
RKO
LO
KO

RKO
MO
BKO

BKO
BKO

BKO

BKO

RKO

RKO

OA

Browse
EMBA
BKO
MO
BKO
MO

KO
KO
RKO
RKO
KO
BKO
BKO

LO

RKO
BKO
BKO
BKO
BKO
BKO
BKO

Carnarvon

OA
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EMBA
MO
BKO
MO
MO
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KO
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RKO
RKO
MO
BKO
BKO
BKO
BLO
FKO
BKO
FLO
FKO
BKO
BKO

BKO
BKO
BKO
RKO
KO
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5.5.3

Marine Reptiles

Marine reptile species including turtles, seasnakes and crocodiles listed as threatened and/or
migratory under the EPBC Act (derived from a PMST search) that are known, likely or may occur
within the CSEP OA and EMBA are described in Table 5-14.

BIAs and ‘critical habitat for the survival of the species’ that overlap the CSEP OA and EMBA are:

Flatback turtle (Natator depressus) - CSEP OA (Figure 5-27) and CSEP EMBA (Figure
5-32).

Green turtle (Chelonia mydas) - CSEP OA (Figure 5-28) and CSEP EMBA (Figure 5-32)

Hawksbill (Eretmochelys imbricate) - CSEP OA (Figure 5-29) and CSEP EMBA (Figure
5-32).
Loggerhead turtle (Caretta caretta) - CSEP OA (Figure 5-30) and CSEP EMBA (Figure
5-32).

Olive Ridley turtle (Lepidochelys olivacea) - CSEP OA (Figure 5-31) and CSEP EMBA
(Figure 5-32).

There are 25 species of seasnakes, and one crocodile species protected under the EPBC Act as
listed marine species that are known, likely or may occur within the CSEP EMBA (Table 5-15).

Relevant information on these species is provided in Existing Environment Addendum.

Revision 1 - NOPSEMA Submission
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Table 5-14: Marine Reptile Species or Species habitat presence listed as threatened and/or migratory within CSEP OA and EMBA

Relevant commonwealth conservation management plans are referenced for those species that have them.

Scientific Name Common Name Listed Threatened Listed Migratory Bonaparte Browse Carnarvon
Species Species
OA EMBA OA EMBA OA EMBA
TURTLES DoEE (2017). Recovery Plan for Marine Turtles in Australia. Department of the Environment and Energy Australian Government,

Canberra. (http://www.environment.gov.au/marine/publications/recovery-plan-marine-turtles-australia-2017).

Listed threats of marine debris, light pollution, vessel disturbance and noise interference relevant to seismic surveys.

DoEE (2018). Threat Abatement Plan for the impacts of marine debris on the vertebrate wildlife of Australia's coasts and oceans
(2018). Department of the Environment and Energy. Canberra, ACT: Commonwealth of Australia.
(http://www.environment.gov.au/biodiversity/threatened/publications/tap/marine-debris-2018).

Listed threats of marine debris relevant to seismic surveys.

BKO FKO, BKO
Loggerhead . . .
Caretta caretta turtle Endangered Marine FKO FKO FKO FKO, BKO (Nesting: (Nesting:
Nov - May) Nov - May)
FKO, BKO FKO, BKO FKO, BKO FKO, BKO FKO, BKO
Chelonia mydas Green turtle Vulnerable Marine FKO (Nesting: Nov-  (Nesting: (Nesting: (Nesting: (Nesting:
Mar) Nov- Mar) Nov - Mar) Nov - Mar) Nov - Mar)
Endangered Marine FLO FKO FLO FKO KO FKO
Dermochelys Leatherback DEWHA (2008f). Approved Conservation Advice for Dermochelys coriacea (leatherback turtle). Canberra: Department of the
coriacea turtle Environment, Water, Heritage and the Arts. (http://www.environment.gov.au/biodiversity/threatened/species/pubs/1768-

conservation-advice.pdf).

Listed threats of marine debris and vessel disturbance relevant to seismic surveys.
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Scientific Name

Eretmochelys
imbricate

Lepidochelys
olivacea

Natator depressus

SEASNAKES
Aipysurus
apraefrontalis

Aipysurus
foliosquama

CROCODILES
Crocodylus porosus

Type of Presence:

Common Name

Hawksbill turtle

Olive Ridley turtle

Flatback turtle

Short-nosed
seasnake

Leaf-scaled
seasnake

Saltwater
crocodile

Revision 1 - NOPSEMA Submission

Listed Threatened Listed Migratory Bonaparte Browse Carnarvon
Species Species
OA EMBA OA EMBA OA EMBA
FKO, BKO FKO, BKO BKO FKO, BKO
Vulnerable Marine KO (Nesting Peak: KO (Nesting: (Nesting: (Nesting:
Jul -Dec) Oct - Feb) Oct - Feb) Oct - Feb)
FKO, BKO FKO, BKO
Endangered Marine KO (Nesting Peak: KO (Nesting: - FLO
Apr-Jul) May - Jul)
FKO FKO, BKO FKO, BKO FKO, BKO BKO FKO, BKO
Vulnerable Marine BKO, (Nesting peak: (Nesting: (Nesting: (Nesting: (Nesting:
Jun - Sep) Oct - Mar)  Dec - Feb) Dec - Feb) Dec - Feb)
Critically Marine - KO LO KO KO KO
Endangered

DSEWPaC (2011a). Approved Conservation Advice for Aipysurus apraefrontalis (Short-nosed Sea Snake). Canberra, ACT:
Department of Sustainability, Environment, Water, Population and Communities.
(http://www.environment.gov.au/biodiversity/threatened/species/pubs/1115-conservation-advice.pdf).

No listed threats of relevance to seismic surveys.

Critically Marine MO KO MO KO - -

Endangered

DSEWPaC (2011b). Approved Conservation Advice for Aipysurus foliosquama (Leaf-scaled Sea Snake). Canberra, ACT:
Department of Sustainability, Environment, Water, Population and Communities. Available
from: http://www.environment.gov.au/biodiversity/threatened/species/pubs/1118-conservation-advice.pdf.

No listed threats of relevance to seismic surveys.

- Marine MO LO LO
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BKO - Breeding known to occur within area FLO - Foraging, feeding or related behaviour likely to occur within area
CKO - Congregation or aggregation known to occur within area FKO - Foraging, feeding or related behaviour known to occur within area
LO - Species or species habitat likely to occur within area KO - Species or species habitat known to occur within area
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Table 5-15: Seasnake and crocodile species or species habitat presence within CSEP EMBA

Scientific Name
Seasnakes
Acalyptophis peronii
Aipysurus duboisii
Aipysurus eydouxii
Aipysurus fuscus
Aipysurus laevis
Aipysurus pooleorum
Aipysurus tenuis
Astrotia stokesii
Disteira kingie

Disteira major

Emydocephalus annulatus

Enhydrina schistose

Ephalophis greyi

Hydrelaps darwiniensis
Hydrophis atriceps
Hydrophis coggeri

Hydrophis czeblukovi
Hydrophis elegans
Hydrophis inornatus
Hydrophis mcdowelli
Hydrophis ornatus
Hydrophis pacificus
Lapemis hardwickii
Parahydrophis mertoni
Pelamis platurus
Crocodiles

Crocodylus johnstoni

Common Name

Horned seasnake
Dubois' seasnake
Spine-tailed seasnake
Dusky seasnake

Olive seasnake

Shark Bay seasnake
Brown-lined seasnake
Stokes' seasnake
Spectacled seasnake
Olive-headed seasnake
Turtle-headed seasnake
Beaked seasnake

North-western mangrove
seasnake

Black-ringed seasnake
Black-headed seasnake

Slender-necked seasnake

Fine-spined seasnake

Elegant seasnake

Plain seasnake

Small-headed seasnake
Spotted seasnake
Large-headed seasnake
Spine-bellied seasnake
Northern mangrove seasnake

Yellow-bellied seasnake

Freshwater crocodile

Revision 1 - NOPSEMA Submission

Bonaparte

MO
MO
MO
KO
MO

MO
MO
MO
MO
MO
MO

MO

MO
MO

MO

MO
MO
MO
MO
MO
MO
MO
MO
MO

MO

Browse

MO
MO
MO
KO
MO
MO
MO
MO
MO
MO
MO
MO

MO

MO
MO

MO

MO
MO
MO
MO
MO
MO
MO
MO
MO

MO

Carnarvon

MO
MO
KO
MO
MO
MO
MO
MO
MO
MO

MO

MO

MO

MO
MO

MO
MO

MO

MO

MO
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Figure 5-27: Flatback Turtle BIAs and Habitat Critical for Survival within the CSEP OA
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Figure 5-28: Green Turtle BIAs and Habitat Critical for Survival within the CSEP OA
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Figure 5-29: Hawksbill Turtle BIAs and Habitat Critical for Survival within the CSEP OA
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Figure 5-30: Loggerhead Turtle BIAs and Habitat Critical for Survival within the CSEP OA
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Figure 5-31: Olive Ridley Turtle BIAs and Habitat Critical for Survival within the CSEP OA
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Figure 5-32: Turtle BIAs and Habitat Critical for Survival within the CSEP EMBA
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5.5.4 Marine Mammals

Marine mammals consist of cetaceans (whales and dolphins), pinnipeds (seals) and sirenians
(dugongs). Many species are EPBC Listed and, as vertebrates, are covered by the:

e DOEE (2018). Threat Abatement Plan for the impacts of marine debris on the vertebrate
wildlife of Australia's coasts and oceans (2018). Department of the Environment and
Energy Canberra, ACT: Commonwealth of Australia.
(http://www.environment.gov.au/biodiversity/threatened/publications/tap/marine-
debris-2018)

Sixteen mammal species were listed as threatened and/or migratory under the EPBC Act
(derived from a PMST search) that are known, likely or may occur within the CSEP Operational
Areas and EMBAs (Table 5-16).

There are a further 28 species protected under the EPBC Act as listed marine species that are
known, likely or may occur within the CSEP OAs and EMBAs (Table 5-17).

Relevant information on these species is provided in Existing Environment Addendum.
BIAs that overlap the CSEP OA are in place for the following species:

e Blue whale (Figure 5-35)
e Humpback whale (Figure 5-38)
BIAs that overlap the CSEP EMBA are in place for the following species:

e Australian sea-lion - Carnarvon EMBA only (Figure 5-33)
e Australian snubfin dolphin (Figure 5-34)

e Blue whale (Figure 5-36)

e Dugong (Figure 5-37)

e Humpback whale (Figure 5-39)

e Indian Ocean bottlenose dolphin (Figure 5-40)

e Indo-Pacific humpback dolphin (Figure 5-41)

In addition to the marine mammals identified in the PMST acoustic recordings have documented
the year-round presence of Omura’s whales (Balaenoptera omurai) throughout north-western
Australia, including in the Joseph Bonaparte Gulf (McCauley 2009, 2014; McPherson et al. 2016,
2017).
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Table 5-16: Marine mammal species or species habitat presence listed as threatened and/or migratory within CSEP OA and EMBA
Relevant Commonwealth management plans are referenced for those species that have them.
Scientific name Common name Listed Listed Bonaparte Browse Carnarvon
Th;;:zfe"sed M;ﬁ:ac:::y oA EMBA OA EMBA OA  EMBA
Dolphins
Lagenorhynchus obscurus Dusky dolphin - Marine - - - - - LO
Orcaella heinsohni Australian snubfin dolphin - Marine KO KO MO KO - KO
Orcinus orca Killer whale - Marine MO MO MO MO MO MO
Sousa chinensis Indo-pacific humpback dolphin - Marine MO BKO MO BKO MO BKO
Tursiops aduncus (Arafura/Timor | Spotted bottlenose dolphin - Marine KO KO LO KO KO KO
Sea populations) (Arafura/Timor Sea populations)
Dugong
Dugong dugon Dugong - Marine MO BKO LO BKO KO BKO
Sealion
Neophoca cinerea Australian sealion Vulnerable - BKO
Whales
Balaenoptera bonaerensis Antarctic minke whale - Marine - - - LO LO LO
Balaenoptera borealis Sei whale Vulnerable Marine LO FLO FLO FLO FLO FLO
TSSC (2015i). Conservation Advice Balaenoptera borealis sei whale. Threatened Species Scientific
Committee Canberra: Department of the Environment.
(https://environment.gov.au/biodiversity/threatened/species/pubs/34-conservation-advice-
01102015.pdf)
Listed threats of anthropogenic noise and acoustic disturbance and vessel strike relevant to
seismic surveys
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Scientific name Common name

Balaenoptera edeni Bryde's whale

Balaenoptera musculus Blue whale (includes pygmy
blue whale)

Balaenoptera physalus Fin whale

Caperea marginata Pygmy right whale

Eubalaena australis Southern right whale

Megaptera novaeangliae Humpback whale

Revision 1 - NOPSEMA Submission

Listed Listed Bonaparte Browse Carnarvon
Th;::zfe":d M;ﬁ::::" OA EMBA OA EMBA OA  EMBA
- Marine MO LO LO LO LO LO
Endangered Marine LO MKO MKO MKO MKO MKO

DoE (2015). Conservation Management Plan for the Blue Whale - A Recovery Plan under the
Environment Protection and Biodiversity Conservation Act 1999. Department of the Environment
Canberra, ACT: Commonwealth of Australia.
(https://www.awe.gov.au/sites/default/files/documents/blue-whale-conservation-management-
plan.pdf)

Listed threats of noise interference and vessel disturbance relevant to seismic surveys

Department of Agriculture, Water and the Environment (2021) Guidance on Key terms within the
Blue Whale Conservation Management Plan.

Vulnerable Marine LO FLO FLO FLO FLO FLO

TSSC (2015j). Conservation Advice Balaenoptera physalus fin whale. Threatened Species Scientific
Committee Canberra: Department of the Environment.
(http://environment.gov.au/biodiversity/threatened/species/pubs/37-conservation-advice-
01102015.pdf)

Listed threats of anthropogenic noise and acoustic disturbance and vessel strike relevant to
seismic surveys

- Marine - - - - - MO
Endangered Marine - - - LO LO LO
Vulnerable Marine LO BKO BKO BKO BKO BKO

TSSC (2015k). Conservation Advice Megaptera novaeanglioge humpback whale. Threatened Species
Scientific Committee Canberra: Department of the Environment.

( http://www.environment.gov.au/biodiversity/threatened/species/pubs/38-conservation-advice-
10102015.pdf).

Listed threats of noise interference, entanglement and vessel disturbance and strike relevant to
seismic surveys.
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Scientific name Common name Listed Listed Bonaparte Browse Carnarvon
Threatened Migrator
. graory 0A EMBA OA EMBA OA  EMBA
Species Species
Physeter macrocephalus Sperm whale - Marine MO MO MO MO MO MO
Type of Presence:
BLO - Breeding likely to occur within area LO - Species or species habitat likely to occur within area
BKO - Breeding known to occur within area KO - Species or species habitat known to occur within area
FLO - Foraging, feeding or related behaviour likely to occur within area MO - Species or species habitat may occur within area
FKO - Foraging, feeding or related behaviour known to occur within area MKO - Migration route known to occur within area

FMO - Foraging, feeding or related behaviour may occur within area
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Table 5-17: List Marine Mammal Species or Species Habitat Presence within CSEP OA and

Scientific name

Arctocephalus forsteri
Balaenoptera acutorostrata
Delphinus delphis
Feresa attenuate
Globicephala macrorhynchus
Globicephala melas
Grampus griseus
Hyperoodon planifrons
Indopacetus pacificus
Kogia breviceps

Kogia simus
Lagenodelphis hosei
Mesoplodon bowdoini
Mesoplodon densirostris
Mesoplodon ginkgodens
Mesoplodon grayi
Mesoplodon layardii
Mesoplodon mirus
Orcaella brevirostris
Peponocephala electra
Pseudorca crassidens
Stenella attenuate
Stenella coeruleoalba
Stenella longirostris
Steno bredanensis
Tursiops aduncus
Tursiops truncatus s. str.

Ziphius cavirostris

EMBA

Common name

New Zealand Fur seal

Minke whale

Common dolphin

Pygmy killer whale
Short-finned pilot whale
Long-finned pilot whale
Risso's dolphin

Southern bottlenose whale
Longman's beaked whale
Pygmy sperm whale

Dwarf sperm whale

Fraser's dolphin

Andrew's beaked whale
Blainville's beaked whale
Gingko-toothed beaked whale
Gray's beaked whale
Strap-toothed beaked whale
True's beaked whale
Irrawaddy dolphin
Melon-headed whale

False killer whale

Spotted dolphin

Striped dolphin

Long-snouted spinner dolphin
Rough-toothed dolphin
Indian Ocean bottlenose dolphin
Bottlenose dolphin

Cuvier's beaked whale
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Figure 5-33: Australian Sea Lion BIAs within the Carnarvon EMBA
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Figure 5-34: Australian Snubfin Dolphin within the CSEP EMBA
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Figure 5-36: Blue Whale BlAs and Distribution within the CSEP EMBA
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Figure 5-38: Humpback Whale BIAs within the CSEP OA
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Figure 5-39: Humpback Whale BIAs within the CSEP EMBA
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Figure 5-40: Indo-pacific Humpback Dolphin BIAs within the CSEP EMBA
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Figure 5-41: Indian Ocean Bottlenose Dolphin BlAs within the CSEP EMBA
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5.6 Threatened Ecological Communities

Threatened ecological communities are matters of national environmental significance and are
protected under the EPBC Act.

There are no threatened ecological communities within the CSEP OA and two within the CSEP
EMBA, being:

e Monsoon vine thickets on the coastal and sand dunes of Dampier Peninsula -
Endangered (Bonaparte EMBA, Browse EMBA, Carnarvon EMBA).

e Subtropical and temperate coastal saltmarsh (Carnarvon EMBA).

In addition, the WA Minister for Environment has endorsed Roebuck Bay mudflats as a
threatened ecological community (non-statutory process).

Relevant information on these communities is provided in Existing Environment Addendum.
5.7 Socio-economic Values and Sensitivities

5.7.1 Shipping

Commercial shipping operates within the marine and coastal environment within the CSEP OA
and EMBA.

Sea transport is an important activity, with international transit routes and shipping lanes
occurring within the region (Figure 5-42 CSEP OA and Figure 5-43 CSEP EMBA).

There are no ports within the CSEP OA.
Ports within the CSEP EMBA include:

e Port of Darwin - important for trading vessels, fishing vessels, navy ships and cruise
ships and also services activity associated with the operation of the Australasia
Railway and the Timor Sea oil and gas developments.

e Derby, Cockatoo Island and Koolan Island - non-port authority ports, associated with
the export of commodities such as iron ore, lead and zinc.

e Port Hedland - second largest Australian port, with main bulk export commodities
being iron ore and salt

e Port of Broome - important for the importing of petroleum products, the export of
livestock and the services for offshore oil and gas exploration, pearling and fishing
vessels, charter boats and large cruise ships

e Port of Dampier - one of the major tonnage ports in Australia, with prime export
commodities of iron ore, LNG and salt.
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Figure 5-42: Recorded vessel traffic through the CSEP OA

Revision 1 - NOPSEMA Submission

|-100

-15.0

|-20.0

140



Collaborative Seismic Environment Plan

-5.0

-10.0

-15.0

-20.0

-25.0

-30.0

100.0 105.0 110.0 115.0 120.0 125.0 130.0 135.0
Legend - pe Data source: AMSA Craft '.I'raFklng System “ i 7
[ csep emea
l:l Australia Coast
Dec 2021 Shipping
L]
Nov 2021 Shipping }'
= Yo+ o -10.0
i s
~ .
Oct 2021 Shipping i A L %, /
o i : V‘ & v ('
ﬁ ' P
- :’g
+ A -15.0
S
+ + + + -20.0
+ + + + -25.0
_e‘_w
485 + + + -30.0
o e 500 750 km Collaborative Seismic Environment Plan
s Yewsion bare edanies
3 Datum: GDA2020 (EPSG:7844)

Revision 1 - NOPSEMA Submission

Figure 5-43: Recorded vessel traffic through the CSEP EMBA
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5.7.2  Recreational Fishing

A wide range of recreational fishing activities occur in coastal areas within the CSEP EMBA with
limited activity within the CSEP OA. Recreational fishing activities peak in winter and are
concentrated in coastal waters along the Gascoyne, Pilbara, Kimberley and NT coastlines,
generally around the population centres of Geraldton, Carnarvon, Exmouth, Onslow,
Dampier/Karratha, Port Hedland, Broome, Wyndham and Darwin. Some of the recreationally
important species of the coastal areas include snappers, barramundi, mangrove jack, jewfish and
bream.

Offshore islands, coral reef systems and continental shelf waters are increasingly targeted by
fishing-based charter vessels (Gaughan & Santoro 2021). Extended fishing charters are known to
operate during certain times of the year to fishing spots off the WA and NT coast.

Further information on recreational fishing is provided in the Existing Environment Addendum.

573 Traditional Fishing

Traditional fishing occurs along most of the Kimberley and NT coastline. Traditional fishing
includes taking turtles, dugong, fish and other marine life (DEE 2018g) using methods such as
line fishing, spearing, cast net and hand collection. Indigenous Protected Areas within the CSEP
EMBA (Section 5.2.3) are areas where traditional fishing can occur.

In 1974 the Australian and Indonesian Governments signed a memorandum of understanding
(MoU) which permits fishing by traditional Indonesian and Timorese fisherman within an area of
Australian waters. The area, known as the MoU Box, covers an area of approximately 50,000 km?
and includes Scott Reef and surrounds, Seringapatam Reef, Browse Island, Ashmore Reef, Cartier
Island and various banks and shoals. Traditional fishermen target several species, including reef
fish, sharks, beche-de-mer and trochus. The CSEP OA and EMBA overlaps the MoU Box.

574 Oil and gas facilities and activities

There are multiple petroleum oil and gas production facilities that operate within the CSEP OA
and EMBA as shown in Figure 5-44 and Figure 5-45. Exploration and production activities
including platforms, floating, production, storage and offloading vessels, pipelines and drilling
occur within these permit areas.

Table 5-18 details the accepted and proposed seismic surveys on NOPSEMA website (27 April
2022) that overlap with the CSEP OA and any stakeholder engagement with survey operators
that are not CSEP titleholders.

Table 5-18: Seismic Surveys Proposed within the CSEP OA

Survey Timing Days
Accepted Open

Capreolus-2 3D Marine Seismic Survey 2020- October 2020 to 31 December 2024  Up to 190 days
2024 (TGS-NOPEC Geophysical Company Pty Up to 10,000 km? may be acquired ~ Per calendar
Ltd) per calendar year. year

Rollo Multiclient Marine Seismic Surveys October 2018 to October 2023 NA

Environment Plan (PGS Australia Pty Ltd)
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Survey

Timing

Days

Accepted Completed

2D Seismic Survey WA-532-P, WA-535-P and

WA-50-L (INPEX Browse E&P Pty Ltd)

1 November 2021 - 31 May 2022
(planned acquisition).

1 November 2022 - 31 May 2023
(contingency only).

1 November 2023 - 31 December
2023 (contingency only).

Survey complete in May 2022 - see
Stakeholder Record Inpex-01.

Up to 140 days

Galactic Hybrid 2D MSS (Woodside Energy Ltd)

Undertaken 12 - 28 May 2022

16 days

Keraudren Extension 3D Marine Seismic Survey

(Santos WA Northwest Pty Ltd)

1 February to 31 July 2022
Survey complete.

Up to 132 days

Petrel Sub-basin South-West 3D Marine Seismic

Survey (Santos Offshore Pty Ltd)

1 December 2021 and 31 March
2022.

1 December 2022 and 31 March
2023

Survey complete.

Up to 60 days

Sauropod 3D Marine Seismic Survey (CGG

Services (Australia) Pty Ltd)

January to May 2022

Survey not completed within
accepted EP timeframe.

Up to 60 days

Not accepted

Bonaparte MC3D Marine Seismic Survey

(Schlumberger)

1 September 2022 to 30 June 2024

Up to 190 days

Possum 3D Marine Seismic Survey (Searcher

Seismic Pty Ltd)

1 January 2022 and end July 2023
Acquisition during Dec to end July.

Up to 70 days

Scarborough 4D B1 Marine Seismic Survey
(Woodside Energy Scarborough Pty Ltd)

1 January 2022 to 31 December
2023.

Up to 80 days

Bonaparte MC3D Marine Seismic Survey

(Schlumberger)

1 September 2022 to 30 June 2024

Up to 190 days

Wheatstone 4D Marine Seismic Survey (Chevron

Australia Pty Ltd)

Mid-December 2022 or mid-April
2023

Up to 75 days
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Figure 5-44: Oil and gas facilities within the CSEP OA
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5.7.5 Tourism and Recreation

Tourism is the largest individual sub-sector of the marine industry with a total measurable
output of $30.9 billion in 2015-16. This is followed by the marine oil and gas sector which
produced $23.3 billion in the same period (AIMS 2018). Within the North west region $1.7 billion
is spent through tourism activities (Austrade 2018).

Charter fishing, recreational fishing, marine fauna watching, and cruising are the main
commercial tourism and recreational activities that may occur within the CSEP OA and CSEP
EMBA.

Charter boats operating out of Darwin in the NT and Broome, Derby, Port Hedland, Dampier,
Onslow and Exmouth in WA, generally target areas of high scenic value and/or offshore coral
reef areas. As these attributes are generally sparse in offshore waters and at considerable
distance from shore, the level of charter fishing and tourism is expected to be low within the
CSEP OA. Popular offshore fishing and tourist locations such as Ningaloo Reef, Montebello
Islands, Rowley Shoals and Ashmore and Cartier Islands are within the CSEP EMBA but have
been excluded from the CSEP OA.

Whale and dolphin watching is popular with charters operating from Broome from June to early
October as humpback whales migrate along the coast. Humpback whale and whale shark tours
are popular from late March to October especially out of Exmouth. Humpback whales migrate
along the coast around April to July with whale shark tours between March and October.

Boutique cruise liners operate out of Broome travelling to Wyndham (via Kununurra) and
sometimes Darwin during April and October to view waterfalls in the area which are in full force
after the wet season (Tourism Australia 2020).

Port Hedland, Dampier/Karratha and Darwin have been known to accommodate large cruise
ships bringing with them significant benefits to the local economy. Exmouth is occasionally used
by the cruise ship industry; however, given the size of existing infrastructure and facilities
available at Exmouth, this limits the size and number of vessels that use the marina.

5.7.6 Submarine cables

Within Commonwealth and State/Territory waters there are various subsea cable systems that
provides Australia with connectivity, bandwidth, and reliability. All subsea cables have a landing
point that runs out of Australia's onshore regions to offshore (Figure 5-46).

Subsea telecommunications cables within the CSEP EMBA are listed in Table 5-19. The North West
Cable System, Darwin-Jakarta-Singapore Cable and Hawaiki Nui Cable are within the CSEP OA.

Revision 1 - NOPSEMA Submission 145



IERA
Collaborative Seismic Environment Plan . - = o

Australia

Figure 5-46: Map of the Australia’s Subsea Cables (Submarine Cable Map 2021)
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Table 5-19: Description of Subsea telecommunications cables within the CSEP EMBA

Cable Name

Australia-Singapore

Cable (ASC)

BALOK

Darwin-Jakarta-
Singapore Cable

Hawaiki Nui Cable

INDIGO-West

Indonesia Global
Gateway (IGG)
System

JaKa2LaDeMa

Java Bali Cable
System (JBCS)

Link 1 Phase-2; Link

2 Phase-2; Link 3
Phase-1

Mataram Kupang
Cable System
(MKCS)

North West Cable
System

Palapa Ring East

SeaMeWe-3

5.7.7

Description (Submarine Cable Networks 20210)

A 4,600 km submarine cable system linking Perth, Australia and Singapore,
through the Sunda Strait in Indonesia.

A 60 km cable connecting Bali and Lombok.

The JASURAUS submarine cable system (also known as APCN Australian Extension)
connects Australia (Port Hedland) with Indonesia (Jakarta), with total cable length
of 2,800 km.

Spatial division multiplexing cable linking South-East Asia, Australasia and North
America.

A 9,200 km cable consisting of two distinct cable projects, Indigo West is 4,600 km
connecting Singapore to Perth via Jakarta and Indigo Central is 4,600 km
connecting Perth to Sydney.

A 5,169 km cable connecting the cities of Dumai, Batam, Jakarta, Madura, Bali,
Makassar, Bilikpapan, Takaran and Manado with Singapore.

A 1,800 km cable that links the five Indonesian islands of Kalimantan, Sulawesi,
Java, Bali, and Lombok.

A 27 km cable and the first segment of Phase 1 of the Ultimate Java Backbone
Project, connecting Jawa - Bali via Muncar - Candi Kesuma.

A 94 km connecting various Indonesia islands including Bali and Lombok.

A 1,300 km cable connecting five islands in eastern Indonesia.

A subsea telecommunications network and resources industry cable with a total
length of 2,000 km spanning Port Hedland and Darwin.

Approximately 13,000 km cable connecting 35 districts/ cities in East Nusa
Tenggara, Maluku, Papua and West Papua.

A submarine cable linking 39 cable landing stations in 33 countries and 4
continents, including a Singapore to Australia section. The cables the longest
submarine cable system in the world with a total length of 39,000 km.

Defence activities

Commonwealth land and water are matters of national environment significance under the

EPBC Act. There are various defence areas around Australia that operate within the marine and
coastal environment. The following defence areas and activities overlap the CSEP EMBA and are
shown in Figure 5-48.

e Northern Australia Exercise Area (NAEA), a military exercise area incorporates an
offshore area extending from the Northern Territory coast. The NAEA is mainly
utilised for activities associated with border protection including surveillance, illegal
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immigration, and illegal fishing. Consultation with the Department of Defence has
indicated that unexploded ordnance may be present on and in the seafloor.

e Royal Australian Air Force (RAAF) base in Darwin has offshore training areas and air
to air weapons ranges.

e RAAF Base Curtin, located in Derby, also has an air-to-air weapons range.

e Royal Australian Air Force Base Learmonth - located near Ningaloo Marine Park at
Exmouth.

The CSEP OA only overlaps the offshore practice and trainings area of Darwin and Exmouth (in
Figure 5-48).
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5.7.8 Diving Activity
Diving within Australian waters is undertaken for:

e Commercial operations - inspection, repair and maintenance services for the oil and gas,
shipping, defence and marine infrastructure industries.

e Fishing - pearl oyster, béche-de-mer (sea cucumber) and specimen shell.

e Research - scientific studies.

e Recreational - training and leisure scuba diving.

Commercial

Commercial diving activities are most likely to occur within the vicinity of subsea oil and gas
installations (see Oil and Gas Activities Section 5.7.4) and major coastal developments such as
ports (see Shipping Section 5.7.1).

Fishing (Pearling, Béche-de-mer and Specimen Shell)

The Western Australian pearl oyster fishery is the only remaining significant wild-stock fishery for
pearl oysters in the world. It is a quota-based, dive fishery, operating in shallow coastal waters
along the north coast bioregion and targets the silver lipped pearl oyster (Pinctada maxima) (Hart
et al. 2018).

Section 5.8.2.8 details that the nearest pearl diving activities to the CSEP OA based on 2016 -
2020 DPIRD FishCube data occurred over 25 km south of the Carnarvon and Browse OAs in
waters between Port Hedland and Broome between 2014 and 2016 (Figure 5-63).

The WA Sea Cucumber fishery (Béche-de-mer) is a commercial only fishery, with animals caught
principally by diving. Fishing occurs from Exmouth Gulf to the Northern Territory border (Hart et
al. 2017b). FishCube data (2016 to 20200 details no activity since January 2019. The current
FishCube data using 10x10 blocks shows three blocks overlap the CSEP OA (Figure 5-49),
however this is due to the size of the blocks as the previous 5x5 blocks did not overlap the CSEP
OA and there has been no catch in the fishery in 2020.

As detailed in Section 5.8.2.13, there diving occurs in the Specimen Shell Fishery outside of the
CSEP OA.
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Figure 5-49: CSEP OA overlap with WA Sea Cucumber Fishery
Research

Isolation and the associated difficulties with conducting research in offshore areas covered by
the CSEP EMBA due to the presence of saltwater crocodiles and sharks in the region makes
research that requires diving particularly risky. However, intermittent research conducted by
divers may occur in offshore locations such as:

e Ashmore Reef
e Barrow Island
e Ningaloo Reef
e Rowley Shoals
e Scott Reef

Research diving is likely to be limited to depths of <18 m.
Recreational
The following are popular dive sites in the CSEP EMBA:

e Ashmore Reef

e Cartier Island

e Dampier Archipelago
e Mackerel Islands

e Montebello Islands

e Muiron Islands

e Navy Pier in Exmouth
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e Ningaloo reef
e Rowley Shoals

Recreational diving is generally restricted to water depths <40 m, which is the prescribed depth
limit for recreational divers (World Recreational Scuba Training Council 2020.

Charter boat operators in the region generally do not offer bluewater diving tours (i.e., depths
>40 m) and the maximum dive depths of 40 m is limited to exceptionally experienced divers.

The majority of the Bonaparte Gulf is a very isolated area with very few population centres and
only limited access to the coast and does not contain features targeted by dive charter vessels. In
addition, recreational scuba diving and snorkelling is very unlikely due to the large tides (up to 7
m) which ebb and flood across a shallow muddy seafloor resulting in low visibility.
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5.8 Commercial Fisheries

Figure 5-50 details the commercial fisheries screening process undertaken to identify
commercial fishery values and sensitivities. The screening process is used to identify fisheries
and stock that may be affected by the activity and licence holders who would be relevant
stakeholders. The following sections detail the information used to determine if a commercial
fishery may be affected by the activity.

Information on the commercial fisheries that fish or may fish within the CSEP OAs is provided in
Sections 5.8.1, 5.8.2 and 5.8.3. Information on the commercial fisheries targeted species is
provided in Section 5.8.4.

Revalidate annually to identify changes

Does the CSEP OAs Does the CSEP DAs No Does the CSEP OAs No
overlap the fishery overlap known Cmg cverlap fishery resource
boundary? spawning area? range?

Fishery is not relevant for Does the CSEP OAs overlap
CSEP jmpact assessment. where there has been
Fishery licence holders fishing effort in the last 5
are not I'ElE\.!an“l years or where fishing may

Sakeholders. commenge? ¥

Yes

Fishery licence holders Assess impacts to:

Fish
Spawn
Licence hoiders

are relevant persons
for consultation
purposes

Figure 5-50: Commercial Fisheries CSEP Screening Process

5.8.1 Commonwealth Fisheries

The Australian Fisheries Management Authority (AFMA) manages Australian fisheries on behalf

of the Commonwealth Government from 3 nm to the edge of the Australian fishing Zone (AFZ).

AFMA carry out objectives that are listed in the Fisheries Administration Act 1991 and the Fisheries
Management Act 1991.

To identify Commonwealth commercial fishing activities and resources that may be affected by
the activity the following was undertaken:

e Review of ABARES Fisheries Status Report 2021 (Patterson et al. 2021)

e Analysis of ABARES Fishery Status Reports Map Data
(https://www.awe.gov.au/abares/research-topics/fisheries/fishery-status/fsr-map-
data)

e Engagement with AFMA and fishing industry associations.

This information was used to identify those Commonwealth fisheries that fish within the CSEP
OAs.

The CSEP OAs overlap the following Commonwealth fisheries:
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e Northern Prawn Fishery

e North West Slope Trawl Fishery

e Southern Bluefin Tuna Fishery

e Western Deepwater Trawl Fishery

e Western Skipjack Fishery - no fishing effort since the 2008-09
e Western Tuna and Billfish Fishery

However, based on the ABARES Fishery Status Reports Map Data 2010 - 2020 only the following
have fished within the CSEP OA:

e Northern Prawn Fishery
e North West Slope Trawl Fishery
e Western Deepwater Trawl Fishery

Via consultation it was identified that a fisher within the Western Tuna and Billfish Fishery may
commence fishing within the Carnarvon OA.

There has been no fishing effort in the Western Skipjack Fishery since the 2008-09 fishing season
(ABARES 2021) and consultation with AFMA did not identify that this would change within the 5-
year period of the CSEP. Thus, information is not provided on this fishery in the following
sections.
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5.8.1.1 Northern Prawn Fishery

Licence Area Gear Key Target / Indicator Species Summary of Fishing Activities CSEP Operational Area Presence
Description Types
T T
The Northern Otter e Red-legged banana prawn The NPF has two seasons: a predominantly banana Fishing effort for the NPF occurs within the
Prawn Fishery (NPF) | trawl (Fenneropenaeus indicus) prawn season that runs from 1 April to 15 June and a Bonaparte OA within the Joseph Bonaparte Gulf
extends from «  White banana prawn longer tiger prawn season that runs from 1 August to (Figure 5-51).
Joseph Bonaparte (Fenneropenaeus merguiensis) ~ 30 November. The NPF area is 794,790 km? (Table 5-20 and Figure

Gulf across the top
end to the Gulf of
Carpentaria, out to
the Australian
Fishing Zone limit. semisulcatus)
e Blue endeavour prawn
(Metapenaeus endeavouri)

e Brown tiger prawn (Penaeus
esculentus)

e Grooved tiger prawn (Penaeus

e Red endeavour prawn
(Metapenaeus ensis)

White banana prawn is mainly caught during the day
on the eastern side of the Gulf of Carpentaria, whereas
red-legged banana prawn is caught during both day
and night, mainly in Joseph Bonaparte Gulf.

Most tiger prawn catches come from the southern and
western Gulf of Carpentaria, and along the Arnhem
Land coast. Tiger prawn fishing grounds may be close
to those of banana prawns, but the highest catches
come from areas near coastal seagrass beds, the
nursery habitat for tiger prawns.

In 2020 there were 52 vessels active in the fishery,
through 52 fishing permits, the same as the 2019
season. Current levels of effort are around 8,000 days.

Total NPF catch in 2020 was 4,767 t (down from 8,581 t
in 2019) comprising 4,653 t of prawns and 114 t of by-
product species (predominantly squid, bugs and
scampi). White banana prawn and of tiger prawn
(brown and grooved) account for around 80% of the
landed catch.

5-51). Based on the ABARES Fishery Status Reports
Map Data, 65 x 60 nm? blocks were fished in the
2016 - 2020 seasons, totalling a maximum area of
602,580 km? (Table 5-20).

Of the 65 x 60 nm? blocks fished in the 2016 - 2020
seasons 15 blocks overlap the Bonaparte OA,
totalling 102,371 km?, or 17% (Table 5-20).

Relative fishing intensity in the areas overlapped by
the Bonaparte OA during the 2016 - 2020 seasons
was generally low (<0.1 days per km?), with some
medium (0.1-0.25 days per km?) and high (0.25-0.7
days per km?) levels seen in the area near the
north-west side of the Joseph Bonaparte Gulf
(Figure 5-51). That area has been fished annually in
the 5 year historical analysis period.

The highest effort intensity levels are in the coastal
areas in the Gulf of Carpentaria outside of the CSEP
OAs (Figure 5-51).
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Table 5-20: CSEP OA overlap with Northern Prawn Fishery

Carnarvon Browse Bonaparte

Total OA Carnarvon Browse Bonaparte

Managed Fishery Pel.'ml.tted No-. Report|'ng Fished OA OA OA Total OA
X Area  Zone Square Fishing Blocks Block Size 2 overlap OA overlap OA OA
Fishery 2 2 . 2 Areakm? overlap overlap overlap . overlap %
km Area km? Fished  (nm?) 2 2 2 km % overlap % overlap %
km km km
North
OMNEM hichery - 794790 794790 65 60 602,580 - - 102,371 102,371 0% 0% 17% 17%
Prawn Fishery
130.0 135.0
...... - | Legend
200 SRR s [] Australia Coast -10.0
".| csEP Operations Areas
Bonaparte Operations Area
o : Northern Prawn
ez | [-] Northern Prawn Fishery
# : I:l NPF Activity 2016-2020
1 NPF Relative Fishing Intensity 2016-2020
ol e -15.0
A 0 100 200 3001km r Vzre;isgr:chgte October Z?];rll
| .. | Datum: GDA2020 (EPSG:7844)
Figure 5-51: CSEP OA overlap with Northern Prawn Fishery
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5.8.1.2 North West Slope Trawl
Licence Area Gear Key Target / Indicator Species Summary of Fishing Activities Operational Area Presence
Description Types
T T T |
The North-West Deep e Australian scampi Fishing occurs on the continental slope in water depths = Fishing effort for the NWST Fishery occurs
Slope Trawl (NWST) | water (Metanephrops australiensis) greater than 200 m. Fishing effort has typically throughout the Carnarvon and Browse OAs in water
Fisheryis fromthe  demersal , smaller quantities of velvet occurred along the slope offshore from the Pilbara depths greater than 200 m (Figure 5-52).
coast of thg Prince  trawling scampi (M. velutinus) and region, in the Rowley Shoals area and north-east The NWST fishery area is 393,967 km? (Table 5-21
Regent National Boschma'’s scampi (M. towards and around Scott Reef. and Figure 5-52). Based on the ABARES Fishery
Park to Exmouth boschmai) are also harvested. | Fishing occurs year-round. Status Reports Map Data, 23 x 60 nm? blocks were
zztvtvr?igr:?suzri?) m o Mixed deep-water snappers  Historically, the number of vessels involved in the fished in th‘z 2016 - 2020 seasons, totalling
thfouter limit of are also a component ofthe  fishery has been one or two vessels each year since 205,991 km (Table 5-21). The CSEP OA overlap52 .
the Australian catch 2008/2009, increasing to four vessels in the 2017/18 72.5% of the fished area, with 34.5% (71 159 km?)in
Fishing Zone and 2018/19 seasons and six vessels in the 2019/20 the Carnarvon OA and 38% (78,263 km?) in the
& ’ season. The primary landing ports are Point Samson in  Browse OA.
WA and Darwin in the NT. Target species occur throughout the deeper waters
Total catch in 2019-20 was 111.5t, up from 67.4tin ~ ©f the CSEP OA, although they are most common
2018-19. Scampi made up approximately 65% of the on Globigerina oo.ze (deep sea muds rich in the
total catch in 2019-20, with the rest made up of various shells of planktonic organisms) at depths of 420 -
finfish and other crustaceans 500 m.
Fishing effort was 151 days in 2018-19 and 306 days in
2019-20.
Table 5-21: CSEP OA overlap with North West Slope Trawl Fishery
Fishery Permitted No. Reporting _. Carnarvon Browse Bonaparte Total OA Carnarvon Browse Bonaparte
Managed s . Fished OA OA OA Total OA
. Area  Zone Square Fishing Blocks Block Size 2 overlap OA overlap OA OA
Fishery 2 2 . 7 Areakm? overlap overlap overlap 2 overlap %
km Area km Fished (nm?) km % overlap % overlap %
km? km? km?
North-West
O VES:  Fishery - 393967 393976 23 60 205991 71159 78263 - 149422 34.5% 38% - 72.5%
Slope Trawl
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Figure 5-52: CSEP OA overlap with North West Slope Trawl Fishery
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5.8.1.3 Southern Bluefin Tuna Fishery

Licence Area Gear Key Target / Indicator Species Summary of Fishing Activities Operational Area Presence
Description Types
T T
The Southern Purse Southern bluefin tuna Most of the Australian catch has been taken by purse There is no recent (5 year) historical overlap of the
Bluefin Tuna (SBT)  seine seine, targeting juvenile tuna in the Great Australian SBT Fishing activities with the CSEP OA, with all
Fishery includes all Pelagic Bight. Australian domestic longliners operating along effort concentrated on the southern and eastern
waters in the longline the east coast catch some tuna and recreational fishing = Australia offshore areas (Figure 5-53 and Table
Australian Fishing has increased in recent years. 5-22).
zone. ) The CSEP OA does intersect the SBT spawning
Young fish move grounds in the north-east Indian Ocean (Figure
from Spawning 5-53). This spawning area covers approximately 1.9
grounds in thg million km2. The CSEP OA overlaps the spawning
north-east Indian grounds by ~11.5% (218,700 km?) although the
Ocean into the actual size of the spawning area is somewhat
Australian EEZ and arbitrary.
southward along
the WA coast. Juvenile target species may occur in the CSEP OA
from time to time during movement from the
spawning grounds to the Great Australian Bight.
Table 5-22: CSEP OA overlap with Southern Bluefin Tuna Fishery
Fishery Permitted No. Reporting . Carnarvon Browse Bonaparte Total OA Carnarvon Browse Bonaparte
Managed L . Fished OA OA OA Total OA
. Area  Zone Square Fishing Blocks Block Size 2 overlap OA overlap OA OA
Fishery 2 2 . 2 Areakm? overlap overlap overlap 2 overlap %
km Area km?  Fished (nm?) 2 2 2 km % overlap % overlap %
km km km
South
OUMMeM  Fishery - 7,879,655 7,879,655 101 60 960,342 - i - i i i -
Bluefin Tuna
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Figure 5-53: CSEP OA overlap with Southern Bluefin Tuna Fishery
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5.8.1.4 Western Deepwater Trawl Fishery

Licence Area Gear
Description Types

Key Target / Indicator Species Summary of Fishing Activities Operational Area Presence

T T T T
Demersal o Deepwater bugs (Ibacus spp.) | In 2019-20, 31 t of catch was landed in the WDTF, The boundary of the fishery has recently been
down from 53 t in 2018-19. Deepwater bugs made up | changed to align more closely with the 200 m

The Western
Deepwater Trawl trawl o Ruby snapper (Etelis

Fishery (WDTF) carbunculus, Etelis spp.) 26% of the 2019-20 catch (0% in 201 871 9), while ruby isobath.
operates off the snapper made up a further 25% (40% in 2018-19). Effort in recent years has been localised in the area
coast of WA

between the
western boundary
of the Southern
and Eastern

Other species that contributed to the catch in 2019-20

were amberjack and rosy snapper.

The number of vessels active in the fishery and total
hours trawled have been variable but relatively low

offshore and slightly south of Shark Bay in Western
Australia.

The WDTF area is 820,528 km? fishery (Table 5-23
and Figure 5-54). Based on the ABARES 2021 Fishery

Status Reports Map Sata, 11 x 60 nm? blocks were
fished in the 2016 - 2020 seasons, totalling

73,714 km? (Table 5-23). The Carnarvon OA overlaps
15% of the fished area.

since 2005-06. In 2019-20, 524 trawl-hours were
recorded in the fishery, down from a recent peak of
1,108 in 2017-18. No activity was recorded in the
fishery in 2015 or 2016. There has been 1-3 active
vessels in the fishery since 2004-05.

Scalefish and Shark
Fishery in the south
and the western
boundary of the
North West Slope
Trawl Fishery in the

north.
Table 5-23: CSEP OA overlap with Western Deepwater Trawl Fishery
Fishery Permitted No. Reporting _. Carnarvon Browse Bonaparte Total OA Carnarvon Browse Bonaparte
Managed I . Fished OA OA OA Total OA
. Area  Zone Square Fishing Blocks Block Size 2 overlap OA overlap OA OA
Fishery 2 2 . 2 Area km? overlap overlap overlap . overlap %
km Area km Fished (nm?) km % overlap % overlap %
km? km? km?
Western
Deepwater Fishery - 820,528 820,528 11 60 73,174 10,904 - - 10,904 15% - - 15%
Trawl Fishery
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Figure 5-54: CSEP OA overlap with Western Deepwater Trawl Fishery
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5.8.1.5 Western Tuna and Billfish Fishery

Gear
Types

Licence Area
Description

Key Target / Indicator Species

Summary of Fishing Activities

Operational Area Presence

The Western Tuna  Primarily | e Bigeye tuna Fishing occurs in both the Australian Fishing Zone and  Based on the ABARES 2021 Fisheries Status Report
and Billfish Fishery | pelagic e Yellowfin tuna adjacent high seas of the Indian Ocean. Fishing occurs | Map Data for the WTBF fishery there has been no
(WTBF) covers the longline. ) ) year-round. Pelagic longline vessels account for around = fishing effort within the CSEP OA in the last 5 years
Broadbill swordfish )
sea area west from . 97% of catch volume. (Figure 5-55 and Table 5-24.
the tip of Cape York Minor e Striped marlin
in Queensland line Albacore tuna In recent years, fishing effort has concentrated off Via consultation it was identified that a fisher within
around WA to'the (including south-west Western Australia and South Australia. the Western Tuna and Billfish Fishery may
' handline, Between 2014 and 2018, fishing effort has consistently = commence fishing within the Carnarvon Basin.
border between
. . troll, rod focussed on waters west of Carnarvon and to the south
Victoria and South
. and reel) off south-west WA.
Australia.
and
purse
seine are
also
used.
Table 5-24: CSEP OA overlap with Western Tuna and Billfish Fishery
Fishery Permitted No. Reporting _. Carnarvon Browse Bonaparte Total OA Carnarvon Browse Bonaparte
Managed L . Fished OA OA OA Total OA
. Area  Zone Square Fishing Blocks Block Size 2 overlap OA overlap OA OA
Fishery 2 2 . 2 Area km? overlap overlap overlap 2 overlap %
km Area km? Fished  (nm?) 7 2 7 km % overlap % overlap %
km km km
Western Tuna
Fish - 2,463,447 2,463,447 75 60 767,886 - - - - - - -
and Billfish oY 03 0 '
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5.8.2 Western Australian Fisheries

The Department of Primary Industries and Regional Development (DPIRD) manage fisheries that
take place predominantly within the offshore waters of Western Australia and within 3 nm of the
coastline.

To identify Western Australian (WA) commercial fishing activities and resources that may be
affected by the activity the following was undertaken:

e Review of DPRID Status Reports of the Fisheries and Aquatic Resources of Western
Australia 2019/20 (Gaughan and Santoro 2021).

e Analysis of DPIRD FishCube Data 2016 - 2020.
e Engagement with DPIRD and WA Fishing Industry Council (WAFIC).

This information was used to identify those fisheries that fish and/or have spawning areas within
the CSEP OAs.

The CSEP OAs overlap the following WA fisheries:

e Broome Prawn Managed Fishery

e Kimberley Prawn Managed Fishery

e Mackerel Managed Fishery

e Marine Aquarium Managed Fishery

e Nickol Bay Prawn Managed Fishery

e North Coast Shark Fishery - No fishing effort since 2008/09.
e Northern Demersal Scalefish Managed Fishery
e Onslow Prawn Managed Fishery

e Pearl Oyster Managed Fishery

e Pilbara Crab Managed Fishery

e Pilbara Fish Trawl (Interim) Managed Fishery

e Pilbara Line Fishery

e Pilbara Trap Managed Fishery

e Specimen Shell Managed Fishery

e West Coast Deep Sea Crustacean

However, based on the DPIRD FishCube Data 2016 - 2020 only the following have fished within
the CSEP OA:

e Kimberley Prawn

e Mackerel Managed

e Northern Demersal Scalefish
e Pilbara Crab

e Pilbara Line
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e Pilbara Fish Trawl (Interim) Managed
e Pilbara Trap Managed
e Specimen Shell Managed Fishery
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5.8.2.1 Broome Prawn Managed Fishery

Licence Area Gear Key Target / Indicator Species Summary of Fishing Activities Operational Area Presence
Description Types
T T T T

The boundaries of  Trawl e Banana prawns (Penaeus Low fishing effort occurred in 2019 as only one boat 2016 - 2020 DPIRD FishCube data shows no overlap
the Broome Prawn merguiensis) undertook trial fishing to investigate whether catch between the fishery and the CSEP OA (Table 5-25).
Managed Fishery e Western king prawns (Penaeus = "ates were sufﬂggnt for cgmmerual flshlng. This The closest point of the fishery to the CSEP OA is ~9
(BPMF) are WA latisulcatus). resulted in negligible landings of western king prawns km
waters of the . with no by product recorded. '

. . e Brown tiger prawns (Penaeus
Indian Ocean lying esculentus)
east of 120° east
longitude and west *  Endeavour prawns
of 123°45' east (Metapenaeus endeavouri)
longitude on the
landward side of
the 200 m isobath.

Table 5-25: CSEP OA overlap with Broome Prawn Managed Fishery
Fishery Permitted No. Reporting _. Carnarvon Browse Bonaparte Total OA Carnarvon Browse Bonaparte
Managed L . Fished OA OA OA Total OA
. Area  Zone Square Fishing Blocks Block Size 2 overlap OA overlap OA
Fishery . Areakm? overlap overlap overlap overlap %
km? Areakm? Fished (nm?) km? % overlap % overlap %
km? km? km?
Broome Prawn Fishery 139,440 861 3 10 861 - - - - - - - -
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Figure 5-56: CSEP OA overlap with Broome Prawn Managed Fishery
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5.8.2.2 Kimberley Prawn Managed Fishery

Licence Area
Description

Gear
Types

Key Target / Indicator Species

Summary of Fishing Activities

Operational Area Presence

The Kimberley
Prawn Managed
Fishery (KPMF)
operates off the
north of WA
between Koolan
Island and Cape
Londonderry.

Otter
trawl

Banana prawns (Penaeus
merguiensis)

Brown tiger prawns (Penaeus
esculentus)

Endeavour prawns
(Metapenaeus endeavouri)
Western king prawns (Penaeus
latisulcatus).

The permitted fishing area of the fishery is

126,799 km?2. FishCube data (2016 - 2020) shows fishing
effort within an area of 18,958 km?, based on 10 nm?
reporting blocks (Table 5-26 and Figure 5-56).

Seasonal dates for the KPMF are generally aligned with
those of the adjacent Commonwealth Northern Prawn
Fishery (NPF). A significant number of vessels hold
authorizations to operate in both the KPMF and the
NPF.

There are two fishing periods for the season (April to
mid-June, then from August to the end of November)
with around 90% of the total landings taken in the first
fishing period.

The total prawn landings in 2019 for the KPMF were
100 t which was the lowest catch on record. The catch
was primarily banana prawns (97 t), with 2 t of brown
tiger prawns and 1 t of blue endeavour prawns also
taken. The banana prawn landings were below both
the target catch range and the catch prediction.

The CSEP OA overlaps with 10% of the fished area
based on 2016 - 2020 DPIRD FishCube data 10 nm?
reporting blocks (Table 5-26 and Figure 5-56).

Browse OA overlaps 55% of the permitted fishing
area, while the Bonaparte OA overlaps 18%.

Of the fished 10 nm? reporting blocks during the
2016 - 2020 period:

e Browse OA overlaps 6% of the fished area.

e Bonaparte OA overlaps 4% of the fished area.
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Table 5-26: CSEP OA overlap with Kimberley Prawn Managed Fishery

Managed
Fishery

Kimberley
Prawn

Area

Fishery

Zone

Carnarvon Browse Bonaparte

Fishery Permitted No. Reporting Total OA Carnarvon Browse Bonaparte

Square Fishing Blocks Block Size Fished 2 0A 0A OA overlap OA overlap OA Total OA
2 2 : »  Areakm? overlap overlap overlap 2 overlap %
km Areakm? Fished  (nm?) 2 2 2 km % overlap % overlap %
km km km
132,823 126,799 64 10 18,958 - 1,135 761 1,896 - 6% 4% 10%
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5.8.2.3 Mackerel Managed Fishery

Licence Area
Description

Gear
Types

Key Target / Indicator Species

Summary of Fishing Activities

Operational Area Presence

The Mackerel
Managed Fishery
(MMF) extends
from Cape Leeuwin

Surface or
mid-water
trolling by
line.

in the south west of Jigging

WA to the WA/NT
border.

Management Area

1 (Kimberley sector)
extends from 121°
E to the WA/NT
border.

Management Area
2 (Pilbara sector)
extends from 114°
E near the North
West Cape to

121° E.

Management Area
3 (Gascoyne/West
Coast sector)
extends south from
114° E to Cape
Leeuwin.

methods
also used.

Spanish mackerel
(Scomberomorus commerson)

Grey mackerel (also called
broad-barred Spanish
mackerel), school mackerel,
spotted mackerel, shark
mackerel and other pelagic
species are also caught as
bycatch species.

The MMF consists of three Management Areas, Area 1,
Area 2, and Area 3 (Figure 5-58).

The permitted fishing area of the three management
areas is ~1,741,321 km2. Table 5-27 details the
breakdown by Area.

FishCube data (2016-2020) shows fishing effort within
an area of 88,570 km?, based on 10 nm? reporting
blocks (Figure 5-58). Table 5-27 details the breakdown
by Area.

Mackerel fishers troll for mackerel in nearshore waters.

The fishery operates year-round, however, most fishing

effort occurs from April/May to October/November.

The MMF Management Plan includes limitations on the

number of permits to fish in the MMF. There are
currently 65 permits in the MMF with 23, 21 and 21
permits in Areas 1, 2 and 3 (respectively), with the
combined quota allocations being consolidated onto 4,
3 and 9 boats operating within Areas 1,2 and 3
(respectively).

The main commercial catch is of Spanish mackerel
which has been 270 - 330 t since quotas were
introduced in 2006 and in 2019 was at 291.5 t.

The CSEP OA overlaps with 33% of the fished area
based on 2016 - 2020 DPIRD FishCube data 10 nm?
reporting blocks (Table 5-27 and Figure 5-58).

Carnarvon OA overlaps 16% of the permitted
fishing area, while the Browse OA overlaps 15% and
Bonaparte OA 4%.

Table 5-27 details the breakdown by Area.

FishCube data (2016-2020) shows the CSEP OA
overlaps the MMF according to the following Area
breakdown:

Area 1

o 38% of the fished area (Browse OA 31%,
Bonaparte OA 7%).

Area 2

e 30% of the fished area (Carnarvon OA 24%,
Browse OA 6%).

Area 3

e No overlap with the fished area.

Area 3 showed 1x10nm? unique block fished, with
the CSEP OA not overlapping that block. This single
record is likely a reporting error due to the extreme
distances and water depths involved.
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Table 5-27: CSEP OA overlap with Mackerel Managed Fishery

Carnarvon Browse Bonaparte
P Total OA Carnarvon Browse Bonaparte

Managed Fishery Permitted = No. — Reporting ;. OA OA OA Total OA
. Area Zone Square Fishing Blocks Block Size 2 overlap OA overlap OA
Fishery 2 2 . 2 Area km? overlap overlap overlap 2 overlap %
km Areakm? Fished  (nm?) km? km? Km? km % overlap % overlap %

Fishery 1,741,321 1,741,321 280 10 88,571 10,546 15,990 2,994 29,530 12% 18% 3% 33%

Mackerel Area 1 394,943 394,943 139 10 44,042 - 13,464 2,994 16,458 - 31% 7% 38%

Managed Area 2 533,068 533,068 147 10 44529 10,546 2,526 - 13,072 24% 6% - 30%

Area 3 813,310 813,310 - 10 - - - - - - - - -
173
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Figure 5-58: CSEP OA overlap with Mackerel Managed Fishery
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5.8.2.4 Marine Aquarium Managed Fishery

Licence Area Gear Key Target / Indicator Species Summary of Fishing Activities Operational Area Presence
Description Types
T T T T
The Marine Hand e Various species of fish, coral, | The permitted fishing area of the fishery is FishCube data (2016-2020) shows six 10x10 km?
Aquarium Fish collection algae, seagrass and 2,492,532 km?2. FishCube data (2016 - 2020) shows reporting blocks fished in 2020 were overlapped by
Managed Fishery and invertebrates fishing effort within an area of 17,424 km?, based on the CSEP OA, with a total maximum fished area of
(MAFMF) can diving 10 nm? reporting blocks (Figure 5-59). 436.8 km?, or 2.6% of the total fishery (Carnarvon

operate in all State
waters between the

OA 2.0%, Bonaparte 0.6%) (Table 5-28 and Figure

The fishery is typically more active in waters south of 5-59). However, as the CSEP OA is within

Northern Territor Broome with higher levels of effort around the Capes Commonwealth waters and the fishery can onl
y region, Perth, Geraldton, Exmouth, Dampier and y y

border and South operate in State waters these overlaps are likely to
Broome.

Australian border. be due to the block reporting size (Figure 5-59.
The MAFMF resource potentially includes more than

1,500 species of marine aquarium fishes under the
Marine Aquarium Fish Managed Fishery Management
Plan 2018.

Operators in the MAFMF are also permitted to take
coral, live rock, algae, seagrass and invertebrates.

There were ten out of the twelve licences that were
active in the MAFMF in 2019.

The total catch in the MAFMF in 2019 was 69,446 fishes,
36.325 t of coral, live rock & living sand and 12 L of
marine plants and live feed. While the fishery can
potentially operate over large areas, catches are
relatively low due to the special handling requirements
of live fish.
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Table 5-28: CSEP OA overlap with Marine Aquarium Managed Fishery

Carnarvon Browse Bonaparte

Fishery Permitted No. Reporting Total OA Carnarvon Browse Bonaparte

M:.a\naged Area Zone  Square Fishing Blocks Block Size Fished 2 OA OA OA overlap OA overlap OA Total OA
Fishery 2 2 . 2 Area km? overlap overlap overlap 2 overlap %
km Areakm? Fished  (nm?) 2 2 2 km % overlap % overlap %
km km km
Marine
Aquarium Fishery 2,492,532 2,492,532 64 10 16,783 330 - 107 437 2.0% - 0.6% 2.6%
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5.8.2.5 Nickol Bay Prawn Managed Fishery

Licence Area Gear Key Target / Indicator Species Summary of Fishing Activities Operational Area Presence
Description Types
T T T
The boundaries of  Trawl e Banana prawns (Penaeus The four northern prawn managed fisheries 2016 - 2020 DPIRD FishCube data shows fished
the Nickol Bay merguiensis) (Kimberley, Broome, Nickol Bay and Onslow) all use low = areas in the NBPMF do not intersect the CSEP OA
Prawn Managed «  Brown tiger prawns (Penaeus opening, otter prawn trawl systems High opening, otter (Figure 5-60).
Fishery (NBPMF) esculentus) trawl systems are also used when targeting banana The nearest fishing activities occur closer to the
are all the waters of prawns. . . s
the Indian Ocean coast with one 10 nm? reporting block within 2.5 km
. Management of the north coast prawn managed of the southern boundary of the CSEP OA logged
and Nickol Bay ) o . . LS . - . )
between 116°45 fisheries is based on input controls, including limited with activity during June of 2018 (Figure 5-60). The
. entry, gear controls (maximum headrope units), remainder of fished reporting blocks are located
east longitude and . ;
; seasonal and area openings and closures. >10 km from the CSEP OA (Figure 5-60).
120°east longitude
on the landward The total landings of major penaeids for the 2019 Target species may occur in the CSEP OA, but are
side of the 200 m season were 254 t. This comprised 216 t of banana found predominantly in shallow, turbid nearshore
isobath. prawns, which was well above the predicted range (110 waters.
- 165 t), 28 t of brown tiger prawns, 4 t of blue
endeavour and 5 t western king prawns. Due to the
expected higher landings of banana prawns in 2019
compared to 2018, fishing effort was greater at 353
days, compared to 284 boat days in 2018.
Table 5-29: CSEP OA overlap with Nickol Bay Prawn Managed Fishery
Fishery Permitted No. Reporting _. Carnarvon Browse Bonaparte Total OA Carnarvon Browse Bonaparte
Managed . . Fished OA OA OA Total OA
. Area  Zone Square Fishing Blocks Block Size 2 overlap OA overlap OA OA
Fishery 2 2 . 2 Areakm? overlap overlap overlap 2 overlap %
km Areakm? Fished  (nm?) 2 2 . km % overlap % overlap %
km km km
Fishery - - 78,930 77,290 32 10 8,528 - - - - - - - -
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Figure 5-60: CSEP OA overlap with Nickol Bay Prawn Managed Fishery
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5.8.2.6 Northern Demersal Scalefish Managed Fishery

Licence Area
Description

Gear
Types

Key Target / Indicator Species

Summary of Fishing Activities

Operational Area Presence

The Northern
Demersal Scalefish
Managed Fishery
(NDSMF) includes
waters off the
north-west coast of
WA in the waters
east of 120° E
longitude,
extending from
Eighty Mile Beach
to the WA-NT
border and out to
the edge of the
Australian Fishing
Zone (200 nm).

Fish traps

Handlines
and

droplines
permitted

Red emperor (Lutjanus sebae) The fishery is divided into two fishing areas: an inshore

Goldband snapper
(Pristipomoides multidens)

Other demersal snapper,
emperor, cod and grouper
species are also caught

* bluespotted emperor
= spangled emperor
= saddletail snapper

Crimson snapper and Rankin
cod

sector (Area 1) and an offshore sector (Area 2). Area 2
extends offshore from the 30 m depth contour and is
further subdivided into Zones A, B and C.

The fishery principally operates in depths of 60-150 m
water. Most catch occurs in Zone B of Area 2.

The permitted fishing area of the fishery is 479,124 km?
(Figure 5-61). Table 5-30 details the breakdown by
Area.

FishCube data (2016 - 2020) shows fishing effort within
an area of 122,983 km?, based on 10 nm? reporting
blocks (with mainland and island areas excised) (Figure
5-61). Table 5-30 details the breakdown by Area.

Vessels in the fishery operate out of Broome and
Darwin. Fishers travel long distances to fishing grounds
and typically fish at multiple sites over a period of 4-10
days. Including steaming time, vessels are typically
away from port for 1-2 weeks at a time. Traps are
typically set for 4-5 hours or left overnight before being
pulled.

In 2019, total catch was 1,507 t with the majority from
Zone B, with a catch of 1,313 t.

Eight vessels operated in the fishery between 2013 and
2015, reducing to seven vessels 2015 and 2017 and six
in the 2018 season. Six vessels also fished in the 2019
fishing season

Fishing occurs year-round.

The CSEP OA overlaps with 89% of the fished area
based on 2016 - 2020 DPIRD FishCube data 10 nm?
reporting blocks (Table 5-30 and Figure 5-61).

Browse OA overlaps 48% of the permitted fishing
area, while the Bonaparte OA overlaps 15%.

Of the fished 10 nm? reporting blocks during the
2016 - 2020 period:

e Browse OA overlaps 82% of the fished area.
e Bonaparte OA overlaps 7% of the fished area.

Table 5-30 details the breakdown by Area.
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Table 5-30: CSEP OA overlap with Northern Demersal Scalefish Managed Fishery

Carnarvon Browse Bonaparte

Fishery Permitted No. Reporting Total OA Carnarvon Browse Bonaparte

M:.a\naged Area Zone  Square Fishing Blocks Block Size Fished 2 OA OA OA overlap OA overlap OA Total OA
Fishery 2 2 . 2 Area km? overlap overlap overlap 2 overlap %
km Area km Fished (nm?) km % overlap % overlap %
km?2 km?2 km?2
Fishery - 484,811 479,124 376 10 122,983 - 100,441 8,985 109,426 - 82% 7% 89%
Northern Area 1 - 75,384 71,063 3 10 372 - - - - - - - -
D |
emersa Area 2 A 161,449 160,089 185 10 47,384 i 31,598 8985 40,583 - 67% 19% 86%
Scalefish
Managed Area 2 B 76,912 76,912 259 10 67,100 - 63,612 - 63,612 - 95% - 95%
Area 2 @ 171,060 171,060 60 10 8,127 - 5,231 - 5,231 - 64% - 64%
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Figure 5-61: CSEP OA overlap with Northern Demersal Scalefish Managed Fishery
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5.8.2.7 Onslow Prawn Managed Fishery

Licence Area Gear Key Target / Indicator Species Summary of Fishing Activities Operational Area Presence
Description Types
T T T
The boundaries of  Trawl e Brown tiger prawns (Penaeus  The permitted fishing area of the fishery is 39,924 km?.  The Carnarvon OA overlaps with 1.8% of the fished
the Onslow Prawn esculentus) FishCube data (2016 - 2020) shows fishing effort within = area based on 2016 - 2020 DPIRD FishCube data
Managed Fishery Banana prawns (Penaeus an area of 797 km?, based on 10 nm? reporting blocks | 10 nm? reporting blocks (Figure 5-62 and Table
(OPMF) are all the merguiensis) (Table 5-31). 5-31).
WA waters between The total landings in 2019 were less than 50 t, below
the Exmouth Prawn the target catch range. Twenty eight days of fishing
F|§hery and the effort (308 hours) was undertaken by one boat in 2019.
Ei;l:srl B:;/StP:;a\fwn In 2020-2022 fishing in the fishery is restricted to
1 1403g 9 on the between April 15t through October 30" except as
o described otherwise in DPIRD'’s “Notice of Areas Closed
landward side of .
the 200 m debth To Fishing For Prawns In The Onslow Prawn Managed
. , P Fishery for 2020, 2021 and 2022 *, “Notice 1 of 2020".
isobath'.
Table 5-31: CSEP OA overlap with Onslow Prawn Managed Fishery
Fishery Permitted No. Reporting _. Carnarvon Browse Bonaparte Total OA Carnarvon Browse Bonaparte
Managed L . Fished OA OA OA Total OA
. Area  Zone Square Fishing Blocks Block Size 2 overlap OA overlap OA OA
Fishery 2 2 . 2 Area km? overlap overlap overlap 2 overlap %
km Areakm? Fished  (nm?) a a . km % overlap % overlap %
km km km
Fishery 41,043 39,924 4 10 797 - - - - - - - -
Area 1 750 663 3 10 367 - - - - - - - -
Onslow Prawn
Area 2 14,565 14,164 2 10 430 8 - - 8 1.8% - - 1.8%
Area 3 25,982 25,097 1 10 - - - - - - - - -
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5.8.2.8 Pearl Oyster Managed Fishery

Summary of Fishing Activities

Operational Area Presence

Licence Area Gear Key Target / Indicator Species
Description Types
T T

The Pearl Oyster Drift e Indo-Pacific, silver-lipped pearl
Managed Fishery diving in oysters (Pinctada maxima).
(POMF) extends waters
from 114°10'E up to
near Exmouth to 35m

the WA/NT border,
and out to the edge
of the Australian
Fishing Zone (200
nm). The licence
area is subdivided
into four zones.

The licence area is subdivided into four zones: Zones 1,
2, 3 and 4 with the CSEP OA within Zones 1, 2 and 3
(Figure 5-63).

The principal fishing grounds for pearl oyster collection
are located off Eighty Mile Beach within water depths
of ~20 m. A deeper water collection site, ‘Compass
Rose’, lies offshore from Eighty Mile Beach in water
depths of ~35 m. Holding sites are located near the
fishing grounds in water depths up to 30 m (Hart et al.
2016).

In 2019, catch was taken in Zone 2 with no fishing in
Zones 1 or 3. The number of wild-caught pearl oysters
was 611,816. Total effort was 14,022 dive hours, a
decrease of 10% from the 2018 effort of 15,637 hours.
No fishing has occurred in Zone 1 from 2017 to 2019
with only 4,594 culture shells taken in 2016.

Collection usually commences in March/April and
ceases in June/July. Seeding of the pearl oysters is
undertaken during winter months (June - August). This
may occur at holding sites or at pearl farms.

The principal fishing grounds, holding sites and pearl
farms are in waters off Eighty Mile Beach and Broome.
A single approved pearl farm lease is located near
North Turtle Island and pearl diving activities have
previously occurred in coastal waters near Port
Hedland and the De Grey River mouth.

Recent Australian Institute of Marine Science (AIMS)
research on pearl oyster distribution within the region

The CSEP OA overlaps Zones 1, 2 and 3 of the
fishery, however, pearl collection, holding and
farming activities are limited to nearshore waters
(Figure 5-63).

2016 - 2020 DPIRD FishCube data shows no effort
within the CSEP OA, principally due to the safety
restriction of pearl diving activities to depths less
than 35 m (Table 5-32 and Figure 5-63).

The nearest pearl diving activities to the CSEP OA
based on 2016 - 2020 DPIRD FishCube data
occurred over 25 km south of the Carnarvon and
Browse OAs in waters between Port Hedland and
Broome between 2014 and 2016 (Figure 5-63).

2016 - 2020 DPIRD FishCube data also shows that
since 2017 pearl oyster harvesting has been
restricted to shallow (<30 m) waters off Eighty Mile
Beach, at least 50 km from the southern boundary
of the Browse OA.
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Licence Area Gear Key Target / Indicator Species Summary of Fishing Activities Operational Area Presence
Description Types
| |
located just offshore from the Eighty Mile Beach
indicated that “Oysters were found at depths from 28-
76 metres, but very few were found deeper than 40
metres.”
Ref: https://northwestatlas.org/nwa/nws2s-oysters
Table 5-32: CSEP OA overlap with Pearl Oyster Managed Fishery
- . . Carnarvon Browse Bonaparte
Managed Fishery Per.'ml.tted No. Reportl.ng Fished OA OA OA Carnarvon Browse Bonaparte Total OA
. Area  Zone Square Fishing Blocks Block Size OA overlap OA
Fishery . Areakm? overlap overlap overlap overlap %
km? Areakm? Fished (nm?) % overlap % overlap %
km? km? km?
Fishery - 993,002 993,002 27 10 7,686 - - - - - - -
1 374,352 374,352 3 10 966 - - - - - - -
Pearl Oyster
Managed 2 76,912 76,912 22 10 6,096 - - - - - - -
Fishery
3 427,640 427,640 5 10 1,590 - - - - - - -
4 114,098 114,098 - 10 - - - - - - - -
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Figure 5-63: CSEP OA overlap with Pearl Oyster Managed Fishery

Revision 1 - NOPSEMA Submission

187



Collaborative Seismic Environment Plan

5.8.2.9 Pilbara Crab Managed Fishery

Licence Area
Description

Gear
Types

Key Target / Indicator Species

Summary of Fishing Activities

Operational Area Presence

The boundaries of
the Pilbara Crab
Managed Fishery
(PCMF) are
consistent with the
boundaries of the
NBPMF and OPMF,
which includes
waters between
114°39.9' E and
120° E, and on the
landward side of
the 200 m depth
isobath.

Traps

Blue swimmer crab

The fishery is split into two Areas, Area A and Area B
(Figure 5-64).

The permitted fishing area of the fishery is

360,338 km?. FishCube data (2016 - 2020) shows fishing
effort within an area of 25,903 km?, based on 60 nm?
reporting blocks (Table 5-33 and Figure 5-64).

Crabbing activity along the Pilbara coast is centred
largely on the inshore waters from Onslow through to
Port Hedland, with most commercial and recreational
activity occurring in and around Nickol Bay between
April and November.

Blue swimmer crabs are targeted by the PCMF within
inshore waters around Nickol Bay using hourglass
traps.

The 2019 North Coast blue swimmer crab catch of

22.1 t accounted for ~3% of the State commercial catch
of 660 t for that year, with most of the catch taken from
the PCMF.

The PCMF is closed to fishing between August 15% and
November 15% every year, unless otherwise
determined by the DPIRD CEO via notices.

Both designated Areas of the fishery are limited to a
maximum of 300 crab traps each.

The CSEP OA overlaps the permitted fishing area of
Area A by 40% (Carnarvon OA 32%, Browse OA 8%).

The Carnarvon OA overlaps with 32% of the fished
area within Areas A based on 2016 - 2020 DPIRD
FishCube data 60 nm? reporting blocks (Table 5-33
and Figure 5-64). There is no overlap with Area B.

However, FishCube data for the fishery is based on
60 nmi? reporting blocks and consequently covers a
far larger spatial extent and into waters deeper
than is likely fished for blue swimmer crab. Fishers
mostly fish nearshore in less than 50 metres of
water but may venture into deeper waters.

Target species and fishing activity may therefore
occur in the southern portion of the CSEP
Carnarvon OA (<50 m depth).
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Table 5-33: CSEP OA overlap with Pilbara Crab Managed Fishery

Carnarvon Browse Bonaparte

Fishery Permitted No. Reporting Total OA Carnarvon Browse Bonaparte

M:.a\naged Area Zone  Square Fishing Blocks Block Size Fished 2 OA OA OA overlap OA overlap OA Total OA
Fishery 2 2 . 2 Area km? overlap overlap overlap 2 overlap %
km Area km Fished (nm?) km % overlap % overlap %
km? km? km?
Fishery 648,648 360,338 3 60 25,903 - - - - - - - -
Piloara Crab  Area A 647,889 359,579 3 60 29,538 9,501 - - 9,501 32% - - 32%
Area B 759 759 2 60 759 - - - - - - - -
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5.8.2.10 Pilbara Fish Trawl (Interim) Managed Fishery

Gear
Types

Licence Area
Description

Key Target / Indicator Species

Summary of Fishing Activities

Operational Area Presence

The Pilbara Fish Demersal e Bluespotted emperor

Trawl (Interim) trawl (Lethrinus punctulatus)
!vla'naged “.DFTIMF) e Red emperor (Lutjanus sebae)
is situated in the

Pilbara region in e Rankin cod (Epinephelus

the north-west of multinotatus)

Australia.

e Goldband snapper
It occupies the (Pristipomoides multidens)
waters north of
latitude 21°35'S and
between longitudes
114°9'36'E and
120°E.

e Other demersal snapper,
emperor, cod and grouper
species are also caught.

The fishery is
seaward of the
50 m isobath and
landward of the
200 m isobath.

The Fishery consists of two zones; Zone 1 in the south-
west of the Fishery (which is closed to trawling) and
Zone 2 in the north, which consists of six management
areas, Areas 1to 6. Areas 1, 2,4 and 5 are open to
trawl fishing all year round (Figure 5-65).

Trawl fishing for the target species occurs widely within
the 24,655 km? total permitted fishing area of the areas
open (1,24 &5).

FishCube data (2016 - 2020) shows fishing effort
covering an average 93% (15,408 km?) of Areas 1,2 & 4
and 83% (6,662 km?2) of Area 5 based on 5 nm?
reporting blocks (Figure 5-65).

In 2019, the total catch for the PFTIMF was 2,152 t,
making up 72% of the total catch by the Pilbara
Demersal Scalefish Fisheries (PDSF), comprising the
trawl, trap and line fisheries.

It is estimated that ~10 fishers on 2 vessels were
directly employed during 2019 in the trawl sector.
Fishing occurs year-round.

The Carnarvon and Browse OAs overlap ~96% of
the permitted fishing areas and 97% of the fished
area based on 2016-2020 DPIRD FishCube data

5 nm? reporting blocks (Table 5-34 and Figure 5-65).

Of the four permitted fishing areas:

e Carnarvon OA overlaps 100% of the fished area
in Areas 1,2 & 4 and 7% of Area 5.

e Browse OA overlaps 84% of the fished area in
Area 5.
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Table 5-34: CSEP OA overlap with Pilbara Fish Trawl (Interim) Managed Fishery

Managed
Fishery Area
Fishery
Area 1
Pilbara Fish

Trawl (Interim) Area 2

Managed
Area 4

Area 5

Zone

Fishery
Square
km?
121,433
4,723
6,589
5,274

8,070

Permitted No. Reporting Fished Carr:)aArvon BrgvAvse Bon(a);;arte Total OA Carnarvon Browse Bonaparte

Fishing Blocks Block Size overlap OA overlap OA Total OA

2 0,
Area km?  Fished (nm?) Areakm? overlap overlap overlap km? % overlap % overlap % overlap %
km? km? km?

24,655 332 5 22,071 15,870 5,578 - 21,448 72% 25% - 97%
4,723 71 5 4,419 4,419 - - 4,419 100% - - 100%
6,589 88 5 6,037 6,037 - - 6,037 100% - - 100%
5,274 83 5 4,953 4,953 - - 4,953 100% - - 100%
8,070 90 5 6,662 461 5,578 - 6,040 7% 84% - 91%
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5.8.2.11 Pilbara Line Fishery

Licence Area
Description

Gear
Types

Key Target / Indicator Species

Summary of Fishing Activities

Operational Area Presence

The Pilbara Line
Fishery (PLF) is
permitted to
operate anywhere
within "Pilbara
waters", bounded
by a line
commencing at the
intersection of
21°56'S latitude and
the high water
mark on the
western side of the
North West Cape
on the mainland of
WA; west along the
parallel to the
intersection of
21°56'S latitude and
the boundary of
the Australian
Fishing Zone and
north to longitude
120°E.

Demersal | =
long line

Goldband snapper
(Pristipomoides multidens)

Ruby snapper (Etelis
carbunculus)

Other demersal snapper,
emperor, cod and grouper
species are also caught.

The permitted fishing area of the fishery is

616,602 km?. FishCube data (2016 - 2020) shows fishing
effort within an area of 123,877 km?, based on 60 nm?
reporting blocks (with mainland and island areas
excised) (Figure 5-66).

In 2019, the total catch for the PLF was 148 t, making
up 5% of the total catch by the PDSF, comprising the
trawl, trap and line fisheries.

It is estimated that in 2019 at least ~15 fisherson 5
vessels operated in the line sector.

Fishing occurs year-round.

The CSEP OA overlaps with 66% of the fished area
based on 2016 - 2020 DPIRD FishCube data 60 nm?
reporting blocks (Table 5-35 and Figure 5-66).

Carnarvon OA overlaps 47% of the permitted
fishing area, while the Browse OA overlaps 5%.

Of the fished 60 nm? reporting blocks during the
2016 - 2020 period:

e Carnarvon OA overlaps 64% of the fished area.

e Browse OA overlaps 2% of the fished area.
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Table 5-35: CSEP OA overlap with Pilbara Line Fishery

Managed
Fishery

Pilbara Line

Area

Fishery

Zone

Carnarvon Browse Bonaparte

Fishery Permitted No. Reporting Total OA Carnarvon Browse Bonaparte

Square Fishing Blocks Block Size Fished 2 OA OA oA overlap OA overlap OA Total OA
2 2 : »  Areakm? overlap overlap overlap 2 overlap %
km Area km Fished (nm?) km % overlap % overlap %
km? km? km?
616,602 616,602 12 60 123,878 78,965 2,009 - 80,974 64% 2% 66%
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Figure 5-66: CSEP OA overlap with Pilbara Line Fishery
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5.8.2.12 Pilbara Trap Managed Fishery

Gear
Types

Licence Area
Description

Key Target / Indicator Species Summary of Fishing Activities

Operational Area Presence

T T T
Demersal e Bluespotted emperor
fish traps (Lethrinus punctulatus)

The Pilbara Trap
Managed Fishery
(PTMF) lies north of
latitude 21°44'S and
between longitudes o
114°9.6'E and
120°00°E on the
landward side of a
boundary
approximating the o
200 misobath and

seaward of a line

Trap fishing for the target species occurs widely within
the 91,771 km? permitted fishing area of the PTMF.

FishCube data (2016 - 2020) shows fishing effort within
84,060 km? of the total permitted fishing area of the
PTMF based on 60 nm? reporting blocks (excised for
land mass overlaps) (Figure 5-67).

e Red emperor (Lutjanus sebae)

Rankin cod (Epinephelus
multinotatus)

e Goldband snapper

(Pristipomoides multidens) In 2019, the total catch for the PTMF was 680 t, making

up 23% of the total catch by the PDSF, comprising the
Other demersal snapper, trawl, trap and line fisheries.
emperor, cod and grouper

) In the 2019 season it is estimated there were 8 fishers
species are also caught.

The CSEP OA area overlaps 77% of the fished area
based on 2016-2020 DPIRD FishCube data 60 nm?
reporting blocks (excised for land overlaps) (Table
5-36 and Figure 5-67).

Carnarvon OA overlaps 57% of the permitted
fishing area, while the Browse OA overlaps 20%.

Of the fished 60 nm? reporting blocks during the
2016 - 2020 period:

e Carnarvon OA overlaps 58% of the fished area.

e Browse OA overlaps 19% of the fished area.

generally following
the 30 m isobath.

on 3 vessels in the trap sector.

Fishing occurs year-round.

Table 5-36: CSEP OA overlap with Pilbara Trap Managed Fishery

Carnarvon Browse Bonaparte

Managed Fishery Pen:ml.tted No. Reportl.ng Fished OA OA OA Total OA Carnarvon Browse Bonaparte Total OA
. Area  Zone Square Fishing Blocks Block Size overlap OA overlap OA
Fishery . Areakm? overlap overlap overlap overlap %
km? Areakm? Fished (nm?) o o o km? % overlap % overlap %
km km km
Pilbara Trap )
Fishery - 123,006 91,771 15 60 84,060 49,084 15,839 - 64,924 58% 19% - 77%
Managed
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5.8.2.13 Specimen Shell Managed Fishery

Licence Area
Description

Gear
Types

Key Target / Indicator Species

Summary of Fishing Activities

Operational Area Presence

The Specimen Shell
Managed Fishery
(SSMF) area
includes all WA
waters between the
high-water mark
and the 200 m
isobath.

Hand
collection,
wading,
diving in
shallow
coastal
waters.

One
licence
exemption
permits
the use of
remotely
operated
vehicle
(ROV)

About 200 species of

specimen shell are collected
each year, using a variety of

methods.

The permitted fishing area of the fishery is

656,929 km?. FishCube data (2016 - 2020) shows fishing

effort within an area of 8,506 km?, based on 10 nm?2
reporting blocks (with mainland and island areas
excised) (Table 5-37 and Figure 5-68).

The fishery has 31 licences with a maximum of 4 divers
allowed in the water per licence at any one time. Of the

31 licences in the fishery, 17 fished in 2019. Effort in
2019 was 460 days, which was 176 fishing days less
than the number of fishing days reported in 2018 (636
days). Over the past five years, there was an annual
average of around 598 days fished.

In 2019, the total number of specimen shells collected
was 7,232 distributed over 241 species. In the past 5
years, more than 450 separate species of molluscs
have been collected, with an average of more than 200
species per year - the majority in low numbers per
species.

The Carnarvon OA overlaps with 8% of the fished
area based on 2016 - 2020 DPIRD FishCube data
10 nm? reporting blocks (Table 5-37 and Figure
5-68).

The activity within the Carnarvon OA was within two
10 nmi? reporting blocks, one was recorded in 2016
and one in 2017.

It is probable that these two records in deeper
waters were fished from a boat using an ROV.

Most of the collection within the fishery occurs in
shallower coastal waters (< 40 m) and shallow
waters around islands and coral reefs (Figure 5-68).
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Table 5-37: CSEP OA overlap with Specimen Shell Managed Fishery

Carnarvon Browse Bonaparte

Fishery Permitted No. Reporting Total OA Carnarvon Browse Bonaparte

M:.a\naged Area Zone  Square Fishing Blocks Block Size Fished 2 OA OA OA overlap OA overlap OA Total OA
Fishery 2 2 . 2 Area km? overlap overlap overlap 2 overlap %
km Area km Fished (nm?) km % overlap % overlap %
km? km? km?
Specimen
Shell Fishery 656,929 656,929 40 10 8,506 640 - - 640 8% - - 8%
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Figure 5-68: CSEP OA overlap with Specimen Shell Managed Fishery
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5.8.2.14 West Coast Deep Sea Crustacean Managed Fishery

Licence Area Gear Key Target / Indicator Species Summary of Fishing Activities Operational Area Presence
Description Types
T T
The boundaries of  Fishtraps | e Crystal crab (Chaceon albus) | The permitted fishing area of the fishery is The permitted fishing area of the WCDSCMF

West Coast Deep
Sea Crustacean
Managed Fishery
(WCDSCMF) include
all the waters lying
north of latitude
34°24'S (Cape
Leeuwin) and west
of the NT border on
the seaward side of
the 150 misobath
out to the extent of
the Australian
Fishing Zone.

e Champagne (spiny)
(Hypothalassia acerba) crab

e Giant (king) (Pseudocarcinus
gigas) crab

1,202,138 km? (Table 5-38 and Figure 5-69).

The West Coast Deep Sea Crustacean resource is
accessed primarily by the commercial WCDSCMF which
targets crystal crabs, with the West Coast Rock Lobster
Managed Fishery (WCRLMF) retaining a small number
of champagne crabs as by-product.

The WCDSCMF is a 'pot' fishery using baited pots
operated in a long-line formation in the shelf edge
waters (>150 m) of the West Coast and Gascoyne
Bioregions. The WCDSCMEF is open to fishing all year;
however, most fishing effort is focused between
January and June, when weather conditions are
typically more favourable. (How et al. 2015).

The crystal crab is a small and tightly controlled fishery
with a total allowable commercial catch of 154 t
annually.

extends from Cape Leeuwin to the WA/NT border in
waters great than 150 m. It is overlapped by the
CSEP Operations Area by ~30% (Carnarvon OA 19%,
Browse OA 11%).

No WCDSCMF fishing activity has been recorded in
the North Coast Bioregion in the 2016-2020 period,
based on FishCube data (2016 - 2020) and as
confirmed by email from Research Data
Coordinator at DPIRD on November 4™, 2021.
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Table 5-38: CSEP OA overlap with West Coast Deep Sea Crustacean Fishery

Carnarvon Browse Bonaparte

Managed Fishery Pet.'ml.tted No. Reportl.ng Fished OA OA OA Total OA Carnarvon Browse Bonaparte Total OA
. Area Zone Square Fishing Blocks Block Size 2 overlap OA overlap OA
Fishery 2 2 . 2 Area km? overlap overlap overlap 2 overlap %
km Areakm? Fished  (nm?) 2 2 2 km % overlap % overlap %
km km km
West Coast
Deep Sea Fishery 1,742,910 1,202,138 - - - - - - - - - - -
Crustacean
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Figure 5-69: CSEP OA overlap with West Coast Deep Sea Crustacean Fishery
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5.8.3 Northern Territory Fisheries

The Department of Industry, Tourism and Trade (DITT) manage fisheries that take place
predominantly within the offshore waters of Northern Territory (NT) and within 3 nm of the
coastline. Wild harvest fisheries are managed under the Fisheries Act 1988 and Fisheries
Regulations 1992 and management plans.

To identify NT commercial fishing activities and resources that may be affected by the activity the
following was undertaken:

e Review of Northern Territory Government Status of Key Northern Territory Fish
Stocks Report 2017 (Northern Territory Government 2017).

e Analysis of DIIT 2016-2020 Fishery presence absence spatial dataset.
e Engagement with DIIT and NT Seafood Council (NTSC).

This information was used to identify those fisheries that fish and/or have spawning areas within
the CSEP OAs.

The CSEP OAs overlap the following NT fisheries:
e Aquarium Fish/Display Fishery
e Coast Net Fishery
e Demersal Fishery
e Offshore Net and Line Fishery
e Small Pelagic Developmental Fishery
e Spanish Mackerel Fishery
e Timor Reef Fishery

Based on the DIIT 2016-2020 Fishery presence absence spatial dataset all the fisheries above
have fished within the CSEP OA.
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5.8.3.1 Aquarium Fish/Display Fishery

Licence Area Gear Types Key Target / Indicator Species Summary of Fishing Activities Operational Area Presence
Description
I T I
The Aquarium Nets, hand e Wide range of fishes and Most of the fishery effort takes place in the waters The permitted fishing area covers 516,156 km?2.
Fish/Display Fishery = pumps, invertebrates, as well as around the Vernon Islands, between Gunn Point and During the period 2016-2020 fishing activity was
operates in both freshwater coral rubble and substrates Melville Island and in the coastal waters near Darwin recorded in 1,336 individual point locations,
tidal and non-tidal = pots and covered in encrusting (Figure 5-70). comprising 915 offshore and 412 in tidal and inland
waters of the Top hand-held organisms (known as “live Aquarium/Display Fishery licensees harvested 2.0t of ~ Waterways (Table 5-39 and Figure 5-70.
E”d to the outer Instruments rock”). product in 2017, valued at about $0.19 million. The Bonaparte OA overlapped 44 collection points,
limit of the to collect In 2017 there were 12 licences in the fishery or 5% of all recorded offshore collection events.
Australia Fishing specimens.
Zone. This includes
the inland fresh
waters of the NT.
Table 5-39: CSEP OA overlap with Aquarium Fish/Display Fishery
Fishery Permitted No. Reporting _. Carnarvon Browse Bonaparte Total OA Carnarvon Browse Bonaparte
Managed I . Fished OA OA OA Total OA
. Area  Zone Square Fishing Blocks Block Size 2 overlap OA overlap OA OA
Fishery 2 2 . 2 Areakm? overlap overlap overlap 2 overlap %
km Areakm?  Fished (nm?) 2 2 - km % overlap % overlap %
km km km
Aquarium
Fish/Display Point
Fishery Fishery 516,159 516,159 915 Location 915 - - 44 44 - - 5% 5%
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5.8.3.2 Coastal Line Fishery

Licence Area Gear Key Target / Indicator Species Summary of Fishing Activities Operational Area Presence
Description Types
T T T T
The Coastal Line Rod and e Black jewfish (Protonibea In 2017, the fishery total catch was 172 t with black The permitted fishing area is 41,152 km? of which
Fishery spans the line diacanthus) jewfish and golden snapper forming most of the the Bonaparte OA overlaps 3.2% within the Western

entire NT coastline harvest (98% and 0.45%, respectively). Blue salmon and Zone in the south eastern inshore waters of Joseph

Hand lines ® Golden snapper (Lutjanus

and is managed as johnii) cods were the main by-product species taken in any Bonaparte Gulf. There is no overlap with the
two fishing zones. | Cast nets significant quantity (0.38% and 0.32% respectively). Eastern Zone.
for bait
The Western Zone or bal The total (commercial) value of the catch by this fishery = NT DITT Fisheries Data (2016 - 2020) shows a total
extends from the only . . - ) . e -
is estimated at $2.1 million. of 87 x 10 nm? reporting blocks with fishing activity
WA border to L . )
Scoop nets . . within the Western Zone totalling 24,113 km
Vashon Head on Recreational anglers and fishing tour operators .
. or gaffs . . (excised to exclude land mass overlaps) (Table 5-40
Cobourg Peninsula predominantly use rod and line gear to target the same .
. . . . ) and Figure 5-71.
at the point of Drop-lines reef associated species as licensees, often at the same
latitude 11°07.516' anda location. The harvest by these groups is constrained by = The Bonaparte OA overlaps the two fished blocks of
South, longitude maximum personal possession limits. the Coastal Line Fishery by 166.3 km? or 0.7%.
131°59.650' East. of five fish In 2017 there were 14 licences in the fishery.
t
The Eastern Zone 1aps May
also be
extends from the
same point on used
b d2
Vashon Head to the -y
land nm from
Queens the coast.
border.
Fish traps
can only be
used in the
Eastern
Zone of the
fishery.
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Table 5-40: CSEP OA overlap with Coastal Line Fishery

Managed
Fishery

Coastal Line

Area

Fishery

Zone

Carnarvon Browse Bonaparte

Fishery Permitted No. Reporting Total OA Carnarvon Browse Bonaparte

Square Fishing Blocks Block Size AR 2 ol ol oS overlap OA overlap OA oealios
2 2 : »  Areakm? overlap overlap overlap 2 overlap %
km Area km Fished (nm?) km % overlap % overlap %
km?2 km?2 km?2
42,809 41,152 87 10 24,113 - - 166 166 - - 0.7% 0.7%
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5.8.3.3 Demersal Fishery

Licence Area Gear Key Target / Indicator Species Summary of Fishing Activities Operational Area Presence
Description Types
T T T T

The Demersal Fishtraps e Range of tropical snappers The harvest by the fishery is limited through a set of The permitted fishing area is 353,367 km? of which
Fishery extends Hand lines (Lutjanus spp. and total allowable catches (TACs) applied to goldband the Bonaparte OA overlaps 15%.
from 15 nm from Drop-ines Pristipomoides spp.) snappers (400 t), red snappers (2,500 t) and a “grouped  NT DITT Fisheries Data (2016 - 2020) shows a total
the low water mark fish” category (915 t). The latter group includes all fish | 4fg53 x 10 nm2 reporting blocks with fishing activity
to the outer limit of ~Demersal other than barramundi, king threadfin, Spanish totalling 218,725 km? (excised to exclude land mass
the Australia trawl nets mackerel, shark and mud crabs. overlaps) (Ta'ble 5-41 and Figure 5-72).

Fishing Zone permitted

in tWo Licensees harvested 3,388.8 t of fishes in 2017. Red
(excluding the area

) snappers and goldband snappers formed the bulk of
of the Timor Reef defined the harvest (70.8% and 10.1%, respectively) with
Fishery). ZOnes. painted sweetlip (5.7%), redspot emperor (2.8%) and
This fishery is trevally (2%) being the primary byproduct species.
managed by the

The Bonaparte OA overlaps 12% of the fished area
(Table 5-41 and Figure 5-72).

The total value of the catch by this fishery was

Northern Territory estimated at $17.9 million in 2017.
Fisheries Joint . . . )
Authority (NTFIA) In 2017 there were eight licences in the fishery.

Table 5-41: CSEP OA overlap with Demersal Fishery

Carnarvon Browse Bonaparte

Fishery Permitted No. Reporting Total OA Carnarvon Browse Bonaparte

M.'.:maged Area Zone Square Fishing Blocks Block Size Fished 0A 0A 0A overlap OA overlap OA OA Total OA
Fishery . Area km? overlap overlap overlap overlap %
km?2 Area km2 Fished (nm?) km?2 % overlap % overlap %
km? km? km?
Demersal Fishery 353,367 353,367 653 10 218,725 - - 25,771 25,771 - - 12% 12%

Revision 1 - NOPSEMA Submission 211



Collaborative Seismic Environment Plan

NEEA

125.0 130.0 135.0
Legend
CSEP Operations Areas
Bonaparte Operations Area
Browse Operations Area
NT Fisheries
A6-Demersal
/A A6_Demersal > 777
) ) 7
[] A6 Unique 10x10 Block Fished 2016-2020 Intersects . 27 ”’;r/« e
[] A6 Unique Blocks Fished 2016-2020 Excised 5 7 ot
-10.0 ] Australia Coast + g B =i
o0 o) :
v, :
ve
Sk
NV XAAA, /
V7T EAAAS
/ XX AAA,
VXL
7 77
7 AV
/ Jf-__] L
-15.0 2L
Wyndham
L]

Kunynurra

0 100 200 300 km

N ey —

Collaborative Seismic Environment Plan

Version Date September 2021

Datum: GDA2020 (EPSG:7844)

-10.0

-15.0

Revision 1 - NOPSEMA Submission
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5.8.3.4 Offshore Net and Line Fishery

Licence Area Gear Key Target / Indicator Species Summary of Fishing Activities Operational Area Presence
Description Types
T
The Offshore Net Pelagic gill- | ¢  Australian blacktip sharks The fishery harvested 640.8 t of fishes in 2017. Grey The permitted fishing area is 514,313 km? of which
and Line Fishery nets (Carcharhinus tilstoni) mackerel formed the bulk of the harvest (73.2%) the Bonaparte OA overlaps 16%
(ONLF) operates in Long-lines | ¢ Common blacktip sharks (C. foIIovyed by the blacktip shark group (1 1.8%) and NT DITT Fisheries Data (2016 - 2020) shows a total
NT waters from the | \5ve not limbatus) Spanish mackerel (3.1%). Other significant by-product  5f309 x 10 nm?2 reporting blocks with fishing activity
low water mark to been used species included hammerhead sharks (3%), tuna (2.1%) ' totalling 95.512 km?2 (excised to exclude land mass
e Grey mackerel oo . g 7>
the boundary of in the and queenfish (2%). Bycatch (by weight) was less than  4yerlaps) (Table 5-42 and Figure 5-73).
. (Scomberomorus . p 8
the Australian fishery semifasciatus) 1% of the harvest in 2017. N | f the fished
L 0 )
Fishing Zone. since 2013 ) . In 2017 there were seven licences in the fishery. The Bonaparte OA overlaps 13% of the fished area
The NT and e Black tip shark (Carcharhinus. (Table 5-42 and Figure 5-73).

Commonwealth via
the Northern
Territory Fisheries
Joint Authority
(NTFJA) share
responsibility for
the management of
the ONLF.

limbatus)
e Spottail sharks (C. sorrah)

e Other retained species
include other sharks and
finfish.
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Table 5-42: CSEP OA overlap with Offshore Net and Line Fishery

Managed
Fishery

Offshore Net
and Line
Fishery

Area

Fishery

Zone

Carnarvon Browse Bonaparte

Fishery Permitted No. Reporting Total OA Carnarvon Browse Bonaparte

Square Fishing Blocks Block Size Fished 2 0A 0A OA overlap OA overlap OA Total OA
2 2 : »  Areakm? overlap overlap overlap 2 overlap %
km Areakm? Fished  (nm?) 2 2 2 km % overlap % overlap %
km km km
516,159 514,313 309 10 95,512 - - 12,420 12,420 - - 13% 13%
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5.8.3.5 Small Pelagic Developmental Fishery

Licence Area Gear
Description Types

Key Target / Indicator Species

Summary of Fishing Activities

Operational Area Presence

T
Aresearch permit  Lift net
has been granted Purse
to aproponentto  ¢ajne
specifically target
squid and small
pelagic fish species
using purse seine
and lift net gear.
While this permit
has been renewed
over several years,
activity has been
sporadic.

The fishery is
divided into three
zones, West, North
and East.

Squid includes only Loligo
species.

Small pelagic fish includes:

o Spotted sardine

o Small spotted herring,
o Gold stripe sardinella
o Mouth mackerel
Indian anchovy

Only a single permit holder operates in this fishery,
principally targeting sardine.

There was no fishing activity data directly attributed to
the Small Pelagic Development Fishery after 2018 as
the development permit had expired. However, it was
recorded under a Section 17 permit during 2019 and
2020. Ref: email Program Leader, Research and Field
Operations NT Fisheries 18/10/2021

The Western Zone permitted fishing area is
111,632 km? of which the Bonaparte OA overlaps
74.3% (Table 5-43 and Figure 5-74.

NT DITT Fisheries Data (2016 - 2020) shows 48 x 10
nm? recording blocks within the Western zone of
the fishery with fishing activity totalling 15,359 km?.

The Bonaparte OA overlaps the fished area by
21.4%.
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Table 5-43: CSEP OA overlap with Small Pelagic Developmental Fishery

Managed
Fishery

Small Pelagic
Development
Fishery

Area Zone

Fishery Western

Carnarvon Browse Bonaparte

Fishery Permitted No. Reporting Total OA Carnarvon Browse Bonaparte

Square  Fishing Blocks Block Size Fished 2 0A 0A OA overlap OA overlap OA Total OA
2 2 : »  Areakm? overlap overlap overlap 2 overlap %
km Areakm? Fished  (nm?) 2 2 2 km % overlap % overlap %
km km km
111,632 111,632 48 10 15,359 3,291 3,291 - - 21% 21%
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Figure 5-74: CSEP OA overlap with Small Pelagic Developmental Fishery

Revision 1 - NOPSEMA Submission

218



Collaborative Seismic Environment Plan

5.8.3.6 Spanish Mackerel Fishery

Licence Area Gear Key Target / Indicator Species Summary of Fishing Activities Operational Area Presence
Description Types
T T
The Spanish Troll lines | e  Spanish Mackerel The primary fishing grounds include waters around The permitted fishing area is 516,159 km? of which

Mackerel Fishery Floating (Scomberomorus commerson)
extends seaward hand lines
from the high- Rods

water mark to the
outer limit of the
Australian Fishing
Zone.

Bathurst Island, New Year Island, the Wessel Islands,
Groote Eylandt and the Sir Edward Pellew Group of
islands.

The Spanish Mackerel Fishery is managed through a
catch-sharing arrangement between all user groups.
This agreement aims to maintain the cumulative
harvest of Spanish Mackerel within a precautionary
allowable catch of 450 t per annum.

Spanish Mackerel Fishery licensees harvested 390.6 t of

fish in 2017, with all but 0.7 t of this being Spanish
Mackerel. Almost all (>99%) of the by-product of the
fishery was Grey Mackerel. Small numbers (<50) of
trevallies and sharks were also reported as bycatch in
2017.

The total value of the catch by this fishery is estimated

at $3.0 million.
In 2017 there were 13 licences in the fishery.

the Bonaparte OA overlaps 16.6%.

NT DITT Fisheries Data (2016 - 2020) shows a total
of 350 x 10 nm? reporting blocks with fishing activity
totalling 113,469 km? (excised to exclude land mass
overlaps) (Table 5-44 and Figure 5-75).

The Bonaparte OA overlaps 28% of the fished area
of the Spanish Mackerel Fishery (Table 5-44 and
Figure 5-75).
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Table 5-44: CSEP OA overlap with Spanish Mackerel Fishery

Managed
Fishery

Spanish
Mackerel

Area

Fishery

Zone

Carnarvon Browse Bonaparte

Fishery Permitted No. Reporting Total OA Carnarvon Browse Bonaparte

Square Fishing Blocks Block Size Fished 2 OA OA oA overlap OA overlap OA Total OA
2 2 : »  Areakm? overlap overlap overlap 2 overlap %
km Areakm? Fished  (nm?) 2 2 2 km % overlap % overlap %
km km km
516,159 516,159 350 10 113,469 31,667 31,667 28% 28%
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5.8.3.7 Timor Reef Fishery

Licence Area Gear Key Target / Indicator Species Summary of Fishing Activities Operational Area Presence
Description Types
T
The Timor Reef Dropline, e Goldband snappers Licensees harvested 837.3 t of fishes in 2017, withred ~ The Timor Reef Fishery covers an area of
Fishery operates trap and (Pristipomoides spp.) snappers and goldband snappers constituting most of 31,739 km?. The Bonaparte OA overlaps 96% of the
offshore in azone | trawl. the harvest, 40.2% and 29.7%, respectively. fishery.

covering 8,400 nmi?
to the north-west of
Darwin.

This fishery is
managed by the
Northern Territory
Fisheries Joint
Authority (NTFJA)

Red snappers (L. malabaricus
and L. erythropterus) and

Grouped fish category
includes all fish other than:

o Barramundi (Lates
calcarifer)

o King threadfin
(Polydactylus macrochir)

o Spanish mackerel
o Sharks
Mud crabs (Scyllaspp.).

Cods (5.3%), trevally (4.1%), red emperor (3.8%),
mangrove jack (3.4%) and Robinsons sea bream (2.1%)
were the most common by-product species.

The total value of the catch by this fishery is estimated
at $4.9 million.

Reported bycatch (by weight) in 2017 was less than 1%
of the drop-line and trap harvest and the bycatch
recorded by observers for trawl gear in 2017 was
16.2%.

In 2017 there were 5 licences in the fishery.

NT DITT Fisheries Data (2016 - 2020) shows a total
of 87 x 10 nm? reporting blocks with fishing activity
totalling 27,968 km? (Table 5-45 and Figure 5-76).

The Bonaparte OA overlaps the fished area by 96%
(Table 5-45 and Figure 5-76.
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Table 5-45: CSEP OA overlap with Timor Reef Fishery

Managed
Fishery

Timor Reef
Fishery

Area

Fishery

Zone

Carnarvon Browse Bonaparte

Fishery Permitted No. Reporting Total OA Carnarvon Browse Bonaparte

Square Fishing Blocks Block Size Fished 2 OA OA oA overlap OA overlap OA Total OA
2 2 : »  Areakm? overlap overlap overlap 2 overlap %
km Area km Fished (nm?) km % overlap % overlap %
km? km? km?
31,739 31,739 94 10 27,968 - - 26,852 26,852 - - 96% 96%
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5.8.4 Commercial Fisheries Targeted Species

The biology of key commercially targeted species in this region, including the indicator species is
summarised in Table 5-47. This includes the distribution, stock structures and spawning
characteristics of the various species.

Table 5-46 provides a summary of the indicator species spawning times.

As described for each individual key indicator fish species in the Australian Fisheries Research
and Development Corporation (FRDC) Status of Australian Fish Stocks Reports (FRDC 2020), fish
stock structures are considered in terms of both their genetic stocks and fishery management
units. Biological stocks are discrete populations of a fish species, usually in a given geographical
area and with limited interbreeding with other biological stocks of the same species (NT
Government 2019). The level of mixing from egg and larval dispersal is influenced by the spatial-
temporal patterns of spawning relative to the prevailing oceanographic currents, the duration of
the spawning period and the periodicity of spawning. For example, a species that spawns over a
large portion of the continental shelf for a protracted period will very likely have a high level of
egg and larval dispersal resulting in a wide spatial stock extent (Gaughan et al. 2018).

There is considerable bidirectional mixing of pelagic eggs and larvae in both directions in
northern Australia, therefore, for species that are relatively evenly distributed throughout their
range and with spawning seasons that extend over several months, there is a high propensity for
alongshore mixing over large distances (Gaughan et al. 2018). The eggs and larvae released by
spawning adult demersal fish in the region may disperse for several days or weeks and may
travel for hundreds of kilometres or more before settling on the seabed (Newman et al. 2000;
Mackie et al. 2010; Marriott et al. 2012; Berry et al. 2012; Gaughan et al. 2018). The biological
stocks, therefore, represent the area where the exchange of larvae and subsequent recruitment
of juvenile fish to the stocks occurs over many years (Martin et al. 2014; Gaughan et al. 2018).
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Table 5-46: Commercial Fish and Invertebrate Species Spawning Temporal Information

Species Fishery M A M (o} Comment
Black jewfish NT Coastal Line Fishery Saunders et al. (2016, 2020)
Bluespotted emperor Pilbara Trawl and Trap X X Newman (2020)
Spawns throughout range
Crimson snapper Timor Reef Fishery (TRF) Information not found
Goldband snapper Pilbara Trawl, Trap and Line, NDSMF, X X X X Newman (2020)
Spawns throughout range TRF
Golden snapper NT Coastal Line Fishery X X X Saunders et al. (2016)
Grey mackerel Mackerel Managed Fishery
Spawns throughout range NT Spanish Mackerel Fishery X saunders et al (2014)
Rankin cod Pilbara Trawl and Trap, NDSMF X X Newman (2020)
Spawns throughout range
Red emperor Pilbara Trawl and Trap, NDSMF X | x | x X Newman (2020)
Spawns throughout range
Ruby snapper Pilbara Line Fishery
Spawns throughout range Western Deepwater Trawl Fishery X X Newman (2020)
. Pilbara Trawl, Trap and Line, NDSMF,

Saddletail snapper TRF, NT Demersal Fishery X X X X Newman (2002)
Southern bluefin tuna Southern Bluefin Tuna Fishery X X X AFMA (2021)
Spanish mackerel )

A Mackerel Managed Fishery X Newman (2020)
Form spawning schools
Australian scampi North West Slope Traw! Fishery X AFMA (2021)
Prawns Prawn fisheries X X X X AFMA (2021)
Pearl Oyster Pearl Oyster Managed Fishery X X X X Hart et al (2016)
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Table 5-47: Commercial Fish and Invertebrate Species Spawning Spatial and Temporal Information

Key Target /
Indicator Fishery
Species

Principal
Spatial extent of Stock stock
range

Spawning
Period

Stock Status
(FRDC 2020)

Fish

Black jewfish NT Coastal Line
(Protonibea Fishery
diacanthus)

Saunders et al. 2016 and Saunders et al. 2020: Up to 100 153 days

o Black jewfish is a widespread Indo-Pacific species found from m August to
Exmouth Gulf in WA, north and east across Northern December
Australia, to the east coast of Queensland.

e Stock structure for this species has been investigated in the
north-western part of its range along the WA and NT and the
results indicate that separate stocks exist at the scale of tens
of kms.

¢ Seasonal aggregations of black Jewfish occur throughout its
distribution, and it has been speculated that these are for
spawning.

e Histological examination of ovaries indicates multiple batch
spawning.

e Recent stock assessments in the NT (Saunders et al. 2020)
indicates that current biomass has increased significantly to
93 per cent of unfished levels suggesting that the biomass of
this stock is unlikely to be depleted and that recruitment is
unlikely to be impaired.

To protect spawning black and other reef fish, five reef fish
protection area have been put in place within NT waters (Figure
5-77).

Sustainable

Bluespotted Pilbara Fish Trawl
emperor Interim Managed
Fishery

Newman (2020) 5-110m 274 days

¢ Spawns throughout their range (rather than aggregating at Jul-Mar
specific locations) extended

Sustainable
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Key Target / . . Principal Spawning Stock Status
Indlcaftor Fishery Spatial extent of Stock stock Period (FRDC 2020)
Species range
(Lethrinus Pilbara Trap Managed e Reproductive mode: Functional gonochorist (individuals male peak
punctulatus) Fishery or female) spawning
Northern Demersal The distribution of bluespotted emperor is restricted primarily period
Scalefish Managed to WA waters and extends from around Geraldton in the south
Fishery to Darwin in the NT, with its greatest relative abundances in the
western Pilbara region (Carpenter and Niem 2001, Newman et
al. 2020). Bluespotted emperor are exploited primarily in the
North Coast Bioregion of Western Australia (Newman et al.
2020).
The lack of genetic differentiation among populations of
bluespotted emperor across the northwest region of WA
indicates that there is gene flow among populations (Johnson et
al. 1993, Moran et al. 1993) and in this region comprises one
biological stock.
Crimson snapper  Timor Reef Fishery Crimson snapper is a widespread Indo-Pacific species found 5-120m Not available  Sustainable
(Lutjanus throughout tropical Australian waters. Research on the
erythropterus) biological stock structure of this species in Australian waters
has only occurred in northern Australia; including the Timor
Sea, the Arafura Sea and the Gulf of Carpentaria (Salini et al.
2006). A single genetic stock was found across this region.
Goldband Pilbara Fish Trawl Newman (2020) 50-200m Gascoyne: Sustainable
shapper Interim Managed  Spawns throughout their range (rather than aggregating at 212 days
(Prist.ipomoides Fishery specific locations) Dec-June
multidens) Pilbara Trap Managed 4 Reproductive mode: Gonochoristic (individuals male or (extended
Fishery female) pealf
spawning
Pilbara Line Fishery Goldband snapper is widely distributed throughout northern period)
Australia and the tropical Indo-West Pacific. Ovenden et al. Pilbara: 243
(2002) examined the genetic connectivity of Goldband snapper day.s

at six Australian locations (four in WA, two in NT and three
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Key Target / Principal Spawnin, Stock Status
Indicaftor Fishery Spatial extent of Stock stock I:’eriod g (FRDC 2020)
Species range
Northern Demersal south east Asia. The mitochondrial DNA data did not differ Oct-May
Scalefish Managed genetically among Australian locations, except for the northern (extended
Fishery Kimberley location that exhibited restricted gene flow. Ovenden peak
Timor Reef Fishery et al. (2002) rgported that s',ample.s tgken from locations in spawnmg
Southeast Asia were genetically distinct from those sampled period)
from Australian locations. This study indicated that within the .
: ) . Kimberley:
region sampled goldband snapper are likely to form a single 212 days
biological stock. Nov-May
(extended
peak
spawning
period)
Golden snapper NT Coastal Line Saunders et al. 2016: Upto80m 242 days WA Stock -
(Lutjanus johnii) Fishery « Distribution extends from the Pilbara region in WA across Septemberto  Sustainable
northern Australia to the mid-east coast of Queensland. late April. Darwin
e In estuaries and near-shore embayment's, golden snapper are (Ij:gllce)?e?jtock i
predominantly juveniles and subadults, while most fish P
encountered on near-shore reef environment (to 80 m) are
larger adult fish.
¢ It has been hypothesised that golden snapper undertake at
least two major movements during their life cycle: an inshore
migration as post-larvae or early juveniles from offshore
spawning grounds and a subsequent offshore migration of
sub-adult or mature fish.
To protect spawning golden snapper and other reef fish, five
reef fish protection area have been put in place within NT
waters (Figure 5-77).
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Key Target / Principal Spawnin, Stock Status
Indicaftor Fishery Spatial extent of Stock stock I:’eriod g (FRDC 2020)
Species range
Grey mackerel Mackerel Managed FRDC (2020): Not 153 days Sustainable
g;s;g;zgz;rus Fishery Grey mackerel are found in southern Papua New Guinea and available Between
NT Spanish Mackerel northern Australia from Shark Bay, Western Australia, to September
Fishery northern New South Wales. There are at least five Grey and January
Mackerel biological stocks across northern Australia, with a
possible additional stock in the north-east Gulf of Carpentaria.
Grey mackerel spawn throughout their range in northern
Australia between September and January (Bray & Schultz,
2018). Adult female grey mackerel spawn more than 250,000
eggs during each event. Once hatched, larvae mode to coastal
bays and estuaries (Saunders et al 2014).
Rankin cod Pilbara Fish Trawl Newman (2020) 10-150m 245 days Sustainable
(Epinephelus Interim Managed « Spawns throughout their range (rather than aggregating at Jun-Dec and
multinotatus) Fishery specific locations) March
P.ilbara Trap Managed 4 Reproductive mode: Protogynous (individuals born female Pealf
Fishery and at some point of their life span change sex to males) spawning
period Aug-
Northgrn Demersal Rankin Cod are distributed from the Houtman Abrolhos Islands Oct
SFalef'Sh Managed in WA, north to the waters offshore from Darwin in the NT.
Fishery Rankin cod is exploited primarily in the North Coast Bioregion
of WA (Newman et al. 2020).
There is no evidence of discrete breeding populations of Rankin
cod in WA, indicating that there is one biological stock. Although
adults do not mix extensively, they all contribute to the total
adult spawning biomass and larval dispersal (Newman et al.
2020).
Red emperor Pilbara Fish Trawl Newman (2020) 10-180m 303 days Sustainable
(Lutjanus sebae)  Interim Managed * Spawns throughout their range (rather than aggregating at Sept-June
Fishery specific locations) with bimodal
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Key Target / Principal Spawnin, Stock Status
Indicaftor Fishery Spatial extent of Stock stock I:’eriod g (FRDC 2020)
Species range
Pilbara Trap Managed e Reproductive mode: Gonochoristic (individuals male or peaks from
Fishery female) Sept-Nov and
Northern Demersal Red emperor range from Cape Naturaliste in WA, north and Jan-Mar
Scalefish Managed east across northern Australia and down the east coast to
Fishery Sydney in NSW. Red emperor is exploited primarily in the North
Coast Bioregion of Western Australia (Newman et al. 2020).
Studies indicate that there are high levels of gene flow among
populations (van Herwerden et al. 2009, Johnson et al. 1993)
with a single genetic stock between Queensland and Shark Bay
in WA
Ruby snapper Pilbara Line Fishery Newman (2020) 150 - 151 days Sustainable
(Etelis Western Deepwater e Spawns throughout their range (rather than aggregating at 480m Dec-Apr peak
carbunculus) Trawl Fishery specific locations) spawning
¢ Reproductive mode: Gonochoristic (individuals male or perl'\c/)lgrjan—
female)
Ruby snappers are widely distributed throughout northern
Australian waters. There are two biological stocks. The Northern
Australia stock encompasses all Australian waters west of
Torres Strait (i.e., waters off the NT and WA), while the Eastern
Australian stock occurs off the east coast of QLD, extending
south into NSW. (Newman et al. 2020).
Saddletail Timor Reef Fishery Saddletail snapper is a widespread Indo-Pacific species found 30-250m 212 days Sustainable
sna pper.(Lutjanus Pilbara Fish Trawl from Shark Bay WA, across northern A.ustrallg to.th(.e east coast Throughout
malabaricus) ) of Queensland (Newman 2002). Genetic studies indicate that .
Interim Managed . ) o . the year, with
) three biological stocks occur across the species' Australian
Fishery i ) ; ) a peak
range: the North Coast Bioregion biological stock, the Northern
. . . ) between
Pilbara Trap Managed  Australian biological and the East coast of Queensland September
Fishery biological stock (Elliot 1996, Salini et al. 2006). Recently, anF()j March
Pilbara Line Fishery Saunders et al. (2018) used otolith microchemistry and
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Key Target / Principal .
Indicaftor Fishery Spatial extent of Stock stock S|;aev:ir;|(;1g i::;kcszt:;:)s
Species range
Northern Demersal parasitology to identify separate biological saddletail snapper
Scalefish Managed stocks in the Joseph Bonaparte Gulf, Timor and Arafura seas
Fishery and Gulf of Carpentaria.
NT Demersal Fishery
Southern bluefin  Southern Bluefin Tuna  AFMA (2021c¢): Up to 500 273 days Recovering
E;J;:C‘()T/;i;mnus Fishery Southern bluefin tuna constitutes a single, highly migratory m Spawning
4 biological stock that spawns in the north-east Indian Ocean and occurs from
migrates throughout the temperate southern oceans, August-April
supporting a number of international fisheries. with a peak
. ) . . . from
Spawning occurs in tropical waters during spring and summer.
. . e October-
Only one spawning ground has been identified, in the north- Februa
eastern Indian Ocean south of Java (Figure 5-78). Females Y
appear to spawn daily. It is not known whether all mature fish
spawn each year, every few years, or even only once in their
lifetime. Females produce 14-15 million eggs per spawning
season.
Spanish Mackerel Managed Newman (2020) 1-50m Pilbara: 122 Sustainable
mackerel Fishery e Form spawning schools around inshore reefs in north coast days
(Scomberomorus bioregion.
commerson) Sept-Dec
¢ Reproductive mode: Gonochoristic (individuals male or (peak
female) spawning
period)
Kimberley:
153 days
Sept-Jan (peak
spawning
period)
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Key Target / Principal Spawning Stock Status
Indlcaftor Fishery Spatial extent of Stock stock Period (FRDC 2020)
Species range
Invertebrates
Australian North West Slope AFMA (2021b): 420 - 500 Annually Sustainable
(S,\cﬂir;?e hrops Trawl Fishery Scampi is a benthic species that inhabits the continental shelf. m September-
_p . p They can usually be found on Globigerina ooze at depths of 420- October
australiensis)
500 m.
Timing of spawning is uncertain but is thought to occur
annually. Studies of similar species suggest that spawning
occurs in September-October. Females produce 300-1200 eggs
per clutch and brood the eggs for 9-10 months before hatching.
The larvae settle and adopt a benthic habitat soon after
hatching. Scampi typically produce 100-900 larvae per clutch.
Banana prawn - Nickol Bay Prawn AFMA (2021a): 16-45m Throughout  Sustainable
White Managed Fishery . . . ) the year with
Banana prawns inhabit tropical and subtropical coastal waters. .
(Fenneropenaeus ) peaks in
o Broome Prawn They are found over muddy and sandy bottoms in coastal
merguiensis) ) : P . . September-
Managed Fishery waters and estuaries. Juveniles inhabit small creeks and rivers November
Kimberley Prawn in sheltered mangrove environments. and March-
Managed Fishery White banana prawn is mainly caught during the day on the May
Onslow Prawn eastern side of the Gulf of Carpentaria (outside the CSEP OA),
Managed Fishery whereas redleg banana prawn is caught during both day and
night, mainly in Joseph Bonaparte Gulf.
Northern Prawn
Fishery Spawning occurs in shallow coastal waters throughout the year
there are two spawning peaks: the late dry season (September-
Banana prawn - Northern Prawn November) and the late wet season (March-May). 35-90m Sustainable
Red-legged Fishery Banana prawns are serial spawners, and each female can lay
(Fenneropenaeus | batch h F | d
indicus) several egg batches each year. Females produce
n 100,000-450,000 eggs per year depending on their body size.
Eggs hatch within 24 hours of fertilisation.
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Key Target / Principal Spawnin, Stock Status
Indicaftor Fishery Spatial extent of Stock stock I:’eriod g (FRDC 2020)
Species range
Endeavour Broome Prawn AFMA (2021a): Upto60m Throughout Sustainable
(F;\Z\gn (;nB;Lejjs Managed Fishery Blue and red endeavour prawns’ range across northern the Z:Eg ;’:th
P . Kimberley Prawn Australia waters and parts of the Indo-West Pacific Ocean P
endeavouri) Managed Fishe March and
& Y Spawning occurs throughout the year. September.
Northern Prawn
; Females produce about 296 000 eggs per year depending on
Fishery p g8S pery p g
their body size. Red endeavour prawns may be more fecund
Endeavour Northern Prawn than blue endeavour prawns. Upto95m  Throughout  Undefined
prawn - Red Fishery the year with
(Metapenaeus peaks in
ensis) September -
December
Indo-Pacific, Pear| Oyster Fishery The breeding season of pearl oysters starts in the spring Upto20m 119 days Sustainable:
silver-lipped months of September or October, extending to the autumn .
. . L Primary
pearl oysters months of April and May. Although there is variability from <pawnin
(Pinctada month to month, the primary spawning occurs from the middle P &
. occurs from
maxima). of October to December (Hart et al. 2016). .
mid-October
P. maxima are broadcast spawners; they release gametes (both to December.
sperm and eggs) into the water column during the spawning A smaller
season (Hart et al. 2016). secondary
Spawning in the main fishing areas of the Eighty Mile Beach spawnlpg
L . occurs in
region is concentrated around broodstock distributed between February and
8 and 15 m depth, with potential smaller contributions from the Marc{1

north-east (Condie et al. 2006).

These spawning events lead to recruitment locally and
alongshore to the south-west and also feed larvae into
neighbouring shallow coastal environments and deeper waters
to the west (~20 m depth). Larval dispersion from known
broodstock populations mostly travel less than 30 km, however,
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Key Target / Principal .
. . . Spawning Stock Status
Indlcaftor Fishery Spatial extent of Stock stock Period (FRDC 2020)
Species range
some have been modelled as potentially travelling up to 60 km
(Condie et al. 2006).
Tiger prawn - Northern Prawn AFMA (2021a): Up to 200 Throughout  Sustainable
Grooved Fishery Spawning occurs throughout the year, in both inshore and m the yearIW|th
(Penaeus . . peak in
) offshore areas for brown tiger prawns and in offshore areas for
semisulcatus) rooved tiger prawns August-
& 8erp ’ September,
Females produce about 186 000 eggs (brown tiger prawns) and with a
365 000 eggs (grooved tiger prawns) per year depending on secondary
their body size. Eggs hatch within 24 hours of fertilisation. peakin
February
Tiger prawn - Nickol Bay Prawn Up to 200 Throughout  Sustainable
Brown (Penaeus Managed Fishery m the year with
esculentus) peak between
Broome Prawn July and
Managed Fishery October
Kimberley Prawn
Managed Fishery
Onslow Prawn
Managed Fishery
Northern Prawn
Fishery
Western king Kimberley Prawn FRDC (2020a): Not Throughout ~ Sustainable
prawn (Penaeus i available
latisulcatus) Managed Fishery Western King Prawn is distributed throughout the Indo-West the year
Pacific (Grey et al. 1983). No research has been conducted into
Western King Prawn biological stock structure in Western
Australia or Queensland.
DPIRD (2021):
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A single prawn can spawn more than once in any one year. The
female releases hundreds of thousands of eggs. Fertilised eggs
hatch within 24 hours and larvae spend time floating in the
water, developing through several stages, as they drift
shoreward to shallow, hypersaline (highly salty) waters. When
they reach these shallow waters, the ‘postlarvae’, are ready to
settle on the bottom, where they develop into juvenile prawns.
They remain in the nursery areas for up to six months before
they reach a size (near their size at maturity) when physiological
changes demand they move back to oceanic waters to mate
and spawn, completing their lifecycle.
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6. Stakeholder Consultation

This section details how the requirements in relation to stakeholder consolation of the OPGGS(E)
Regulations have been undertake for the CSEP.

One of the aims of the CSEP was to address long-standing issues affecting stakeholders in
relation to stakeholder consultation such as stakeholder fatigue, variation in material provided
by titleholders, and clarity on when and where surveys will occur.

Stakeholder engagement was undertaken in two phases:

e Phase 1: Development of the Operational and Adjustment Protocols with the
commercial fishing industry.

e Phase 2: Engagement with relevant stakeholders in the development of the CSEP.

6.1 Consultation Approach

The consultation approach the CSEP undertook was:

o I|dentify stakeholders that may be potentially affected by the activity.

e Determine possible consequences of the activity on each stakeholders’ functions,
interests or activities from previous knowledge, reviewing any public statements by
the stakeholder as to how they want to be engaged by titleholders and/or consulting
with stakeholders.

e Provide sufficient information, based on possible consequences and the way the
stakeholder would like to be consulted, for the stakeholder to be able to make an
informed assessment of the possible consequences of the activity on their functions,
interests or activities.

e Allow a reasonable period for the stakeholder to review and respond to any
information provided, typically two to four weeks.

e Provide further information either requested by the stakeholder or that became
available during the consultation period and allow a reasonable time for the
stakeholder to review and respond. Depending on the information provided this may
take between one to four weeks.

e Ensure stakeholders are informed about the consultation process and how their
feedback, questions and concerns are considered in the EP.

6.2 Stakeholder Identification

The CSEP titleholders have been active in the CSEP OA for numerous years and are familiar with
marine users and other stakeholders relevant to the CSEP OA.

Relevant stakeholders were identified by reviewing:

e CSEP titleholder's stakeholder lists.

e Accepted EPs for seismic surveys within the CSEP OA.
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e Discussions with identified stakeholders to identify other potentially impacted
persons.

e Commonwealth and State fisheries jurisdictions and fishing effort in the region
including fishing tour operators. See Section 5.8 for how this was done.

e NOPSEMA Guideline Consultation with Commonwealth Agencies with Responsibilities

in the Marine Area.

e Review of Parks Australia authorisations for diving and research activities undertaken
within Australian Marine Parks
(https://parksaustralia.gov.au/marine/activities/authorisations-issued/2021-22/).

Table 6-1 details the relevant stakeholders identified and groups them by the categories listed
under OPGGS(E) Regulations.

Table 6-1: Relevant stakeholders for the activity

Stakeholder

Information
Category
(see

Relevance

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

be relevant

Australian
Communications
Media Authority
(ACMA)

Australian Government agency responsible for the regulation of 1
broadcasting the internet, radio communications and

telecommunications. Under the OPGGS 2006 companies must

manage risk and avoid accidental damage to Australia's submarine
telecommunication cables. The CSEP OA overlaps with subsea
communication cables.

Australian Australian Government agency responsible for the efficient 1
Fisheries management and sustainable use of Commonwealth fish resources.
Management The CSEP OA is within a Commonwealth fishery area.
Authority (AFMA) AFMA expects petroleum operators to consult directly with fishing

operators or via their fishing association body about all activities

and projects which may affect day to day fishing activities.
Australian Australian Government agency responsible for issuing notices to 2
Hydrological mariners.
Office (AHO)
AMSA Joint Rescue  Australian Government agency responsible for maritime safety, 1
Coordination adherence to advice, protocols, regulations. Issue Auscoast
Centre (JRCQ) warnings
Department of As the Department's functions, interests and activities have been NA
Agriculture, Water incorporated in the requirements of the Program, the Department
and the is not considered a relevant agency for consultation purposes under
Environment the Environment Regulations.
(DAWE)
DAWE - DAWE (marine pests) has primary policy and regulatory 1
Biosecurity responsibility for managing biosecurity for incoming goods and

conveyances, including biosecurity for marine pests.

The Department is the relevant agency where an offshore activity
has the potential to transfer marine pests between installations and
mainland Australia.
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Stakeholder Relevance Information
Category
(see

The CSEP OA is in commonwealth waters.

DAWE - Fisheries

The Department has primary policy responsibility for promoting the
biological, economic and social sustainability of Australian fisheries.

The CSEP OA overlaps is in commonwealth fisheries

Department of
Defence (DoD)

The CSEP OA is within Australian Defence Force training areas.

Department of
Foreign Affairs
and Trade (DFAT)

The Department manages Australia’s relationships and interaction
with the governments of our neighbouring countries.

The activity poses an oil spill risk that could result in impacts to
other international jurisdictions.

Director of
National Parks
(DNP)

The DNP is the statutory authority responsible for administration,
management and control of Australian Marine Parks (AMPs). The
DNP is a relevant person for consultation where:

o the activity or part of the activity is within the boundaries of a
proclaimed AMP.

e activities proposed to occur outside a reserve may impact on the
values within an AMP.

e an environmental incident occurs in Commonwealth waters
surrounding an AMP and may impact on the values within the
park.

The CSEP OA is within the boundaries of a proclaimed AMP.

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

Department of
Biodiversity,
Conservation and
Attractions (DBCA)

The Department is a responsible for the management of State
marine parks and reserves and protected marine fauna and flora.
The CSEP OA is not within a State marine park or reserve, but the
activity may impact on a State marine park or reserve.

NT Aboriginal
Areas Protection
Authority (APA)

Independent statutory authority established under the Northern
Territory Aboriginal Sacred Sites Act. The Authority is responsible for
overseeing the protection of Aboriginal sacred sites on land and sea
across the whole of Australia’s Northern Territory.

The CSEP EMBA overlaps Indigenous Protected Areas.

NT Department of
Chief Minister and
Cabinet (CMC) -
Oil and Gas
Division

Responsible for oil and gas development in NT.

NT Department of
Environment,
Parks and Water
Security (DEPWS)

DEPWS is the control agency for marine pollution emergencies in NT
waters.

The activity poses an oil spill risk to NT waters.

NT Department of
Industry, Tourism
and Trade (DITT) -
Fisheries

DITT Fisheries is responsible for managing NT fisheries.
The CSEP OA overlaps with NT managed fisheries.
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Category
(see
WA Department DPIRD is responsible for managing West Australian State fisheries. 1
of Primary The CSEP OA overlaps with WA managed fisheries.
Industries and
Regional
Development
(DPIRD)
WA Department DoT is the control agency for marine pollution emergencies in State 1
of Transport (DoT) waters.
The activity poses an oil spill risk to WA waters.
The Department of the Responsible State or Northern Territory Minister
WA Department Department responsible for the management of offshore petroleum 1
of Mines, Industry  in the adjacent WA waters.
Regulation and
Safety (DMIRS)
NT Department of Department responsible for the management of offshore petroleum 1
Industry, Tourism  in the adjacent NT waters.
and Trade (DITT)
A person or organisation whose functions, interests or activities may be affected by the
activities to be carried out under the EP
AusFraIian ) Undertake research in the offshore marine environment. !
Institute of Marine
Science (AIMS) The CSEP OA overlaps areas where AIMS undertakes research.
A.mateur ' AFANT is recognised by both the NT and Commonwealth !
F|sher_mt.an S Governments as the peak body representing recreational fishing
Association of'the interests in the Northern Territory.
Northern Territory | ional fishi
(AFANT) CSEP OA may overlap recreational fishing areas.
Australian 1
Southern Bluefin ASBTIA is the peak body representing Southern Bluefin Tuna
Tuna Industry ranching companies in Australia.
Association CSEP OA overlaps southern blue fin tuna spawning area.
(ASBTIA)
The CSEP OA overlaps areas where charter fishing occurs. 1
Charter Fishing Charter fishing operators were identified from titleholder's
Operators stakeholder lists and EPs, industry website searches, NT DITT and
WA DPIRD tour operators lists and DNP authorisations database.
C.O”.‘merc'a' The CSEP OA overlaps areas where Commonwealth, NT and WA !
fishing licence N
commercial fishing occurs.
holders
Chevron Australia  Titleholder for the Wheatstone 4D Marine Seismic Survey that may 1
Pty Ltd be undertaken within the CSEP OA.
Commonwealth Peak association representing commercial fishing in 1
Fisheries Commonwealth fisheries.
Association (CFA)  CSEP OA overlaps commonwealth fisheries.
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(see
Titleholder for the 2D Seismic Survey WA-532-P, WA-535-P and WA- 1
IPNtPEL)t(dBrowse E&P 50-L that maybe undertaken within the CSEP OA.
Y See records in Appendix G CSEP Consultation.
The CSEP OA overlaps areas or has potential impacts on area where 1
. . diving via marine tourism operators may occur.
Marine Tourism . . . . . ,
Operators - diving Marine Tour|§m Operator; were |dent|f|§d from titleholder’s
stakeholder lists and EPs, industry website searches and DNP
authorisations database.
Ningaloo Coast Independent advisory committee that provides advice to the 1
World Heritage Commonwealth and State Environment Ministers on the protection,
Advisory conservation, presentation, and management of the values of the
Committee World Heritage area.
(NCWHAQ) The CSEP OA abuts the Ningaloo Coast World Heritage Area.
Northern Prawn Industry body for Northern Prawn Fishery.
Fishery Industry CSEP OA overlaps Northern Prawn Fishery.
Pty Ltd
Northern Territory  Industry body for NT WA fisheries including and aquaculture. 1
Seafood Council CSEP OA overlaps NT fisheries.
(NTSC)
Pearl Producers Industry body for pearl producers. 1
Association CSEP OA does not overlap any pearl operations, however, impacts
to pearl broodstock has been raised previously by pearl producers.
Vocus Vocus Communications is the operator of the North West Cable 1
Communications  System which forms a key component to one of Australia’s largest
nationwide fibre optic networks.
The CSEP OA overlaps the North West Cable System.
Western Industry body for WA fisheries including pearling and aquaculture. 1
Australian Fishing  CSEP OA overlaps WA fisheries.
Industry Council
(WAFIC)
Woodside Energy  Titleholder for the Galactic Hybrid 2D MSS and Scarborough 4D B1 1
that maybe undertaken within the CSEP OA.
Any other person or organisation that the titleholder considers relevant
Aboriginal Indigenous groups who have cultural values within marine parks 1
Corporations: within the CSEP OA or outside the CSEP OA that may be impacted by
Balanggarra the seismic surveys.
Aboriginal
Corporation
Bardi and Jawi
Niimidiman
Aboriginal
Corporation
Dambimangari
Aboriginal
Corporation
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Stakeholder Relevance Information
Category
(see
Australian ) - . 1
Potential for diving and research within CSEP OA and area of

Institute of Marine

Science (AIMS) Impact.
Exmouth Game Undertake game fishing off Exmouth and have previously raised 1
Fishing Club concerns in relation to seismic surveys.
Kimberley Land Indigenous body in the Kimberley region working to secure native 1
Council title recognition, conduct conservation and land management

activities.
Minderoo Potentially undertake marine research in the CSEP OA. 1
Foundation
Reef Life Survey Potentially undertake marine research in the CSEP OA. 1
University of Potentially undertake marine research in the CSEP OA. 1
Western Australia
(UWA)

The following are not impacted by the CSEP activities but were kept informed of the Operational and
Adjustment Protocol

Australian Petroleum Production & Exploration Commonwealth Department of Industry, Science,
Association (APPEA) Energy and Resources (DISER)

Fisheries Research and Development Corporation International Association of Geophysical

(FRDC) Contractors (IAGC) know called Energeo Alliance
National Offshore Petroleum Safety and South East Trawl Fishing Industry Association

Environmental Management Authority (NOPSEMA)  (SETFIA)

Western Rick Lobster Council (WRLC)

6.3 Provisions of Information

The OPGGS(E) Regulations require titleholders to give each relevant person sufficient
information to allow the relevant person to make an informed assessment of the possible
consequences of the activity on the functions, interests, or activities of the relevant person.

To determine the type of information to provide to a stakeholder an Information Category was
developed and is detailed in Table 6-2.

Table 6-2: Information Category to Determine Information Provided Stakeholder

Information Description Information Type
Category

1 Organisations or individuals whose functions, Information Sheet and/or
interests or activities may be impacted by the activity.  provision of information as per
organisations consultation
guidance material.

Provision of further information
where required.
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Information Description Information Type
Category
Meeting or phone call where
required.
2 Organisations who receive activity commencement Commencement and cessation
and cessation notices. notices.
3 Organisations or individuals whose functions, Information Sheet

interests or activities will not be impacted by the
activity but want to be kept up to date about the with
CSEP.

6.4 Summary of Stakeholder Consultation

Appendix G provides a summary of the stakeholder consultation undertaken as part of the
development of the CSEP. The summary provides details of the information sent to stakeholders
and any response received. It also details the assessment undertaken of any objection or claims.
Where an objection or claim was substantiated via evidence such as publicly available credible
information and/or scientific or fishing data, it was assessed as per the impact and risk
evaluation process detail in Section 2 and controls applied where appropriate to ensure impacts
and risks are managed to ALARP and an acceptable level.

Where an objection or claim was raised by a stakeholder, they were provided feedback as to:

e whether the objection or claim was substantiated.
e how the objection or claim was evaluated.

e if additional controls were required to manage the impact or risk to ALARP and an
acceptable level.

e if the objection or claim was not substantiated and the reasons why.

6.5 Ongoing Stakeholder Consultation and Notifications

Titleholders proposing to undertake a seismic survey under the CSEP will identify relevant
stakeholders for engagement and undertaken survey notifications as per Table 6-3. The
titleholder will retain records of ongoing stakeholder engagement as per Section 8.1.9 Document
Management.

Any objections or claims raised from ongoing consultation will be managed as per Section 6.5.2

6.5.1 Ongoing identification of relevant persons

New or changes to relevant persons will be identified through ongoing consultation with
stakeholders including peak industry bodies and the environment plan review process detailed
in Section 8.2.3. If new relevant persons are identified they will be contacted and provided
information about the CSEP and titleholder specific surveys as relevant to their functions,
interests or activities. Any objections or claims raised will be managed as per Section 6.5.2.
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6.5.2 Management of objections or claims

If any objections or claims are raised these will be substantiated via evidence such as publicly
available credible information and/or scientific or fishing data. Where the objection or claim is
substantiated, it will be assessed as per the risk assessment process detail in Section 2 and
controls applied where appropriate to manage impacts and risks to ALARP and an acceptable
level.

Stakeholders will be provided with feedback as to whether their objection or claim was
substantiated, and if not why, and if it was substantiated how it was assessed and if any controls
were put in place to manage the impact or risk to ALARP and an acceptable level. If the objection
or claim triggers a revision of the EP this will be managed as per Section 8.3. This will also be
communicated to the stakeholder.

Table 6-3: Ongoing stakeholder consultation and notification requirements

Stakeholder Ongoing Stakeholder Requirement Timing

Relevant Ongoing engagement including: As required

stakeholders e Stakeholder communication of information and addressing

queries and concerns via email, phone, or meeting.

e Updates to online portal for CSEP updates and seismic
survey schedules to ensure at any one time, the most recent
and correct information is readily available as soon as is

practical.
WA DMIRS Provide a notification to petroleum.environment@dmirs.wa.gov.au  op submission
when the CSEP has been submitted to NOPSEMA for consideration.  of cSgP to
NOPSEMA
WA DoT Provide a final version of the CSEP OPEP and Oil Spill Response and  gp acceptance
Monitoring Bridging Plan Template once accepted by NOPSEMA. by NOPSEMA
Commercial Annual industry roundtable forum with CSEP consortium members, Annually
Fishers commercial fishers, and peak bodies, where all publicly releasable
plans for seismic surveys proposed to be undertaken under the
CSEP will be presented and discussed by CSEP consortium
members.
Information detailing performance against the controls within this
protocol will also be circulated.
The forum will encourage commercial fisher input regarding any
relevant updated fisheries information for petroleum titleholders
and on how each industry can better work together going forward.
NCWHAC Annual look-ahead of upcoming seismic surveys proposed to be Annually
conducted under the CSEP.
Relevant 6 monthly look-ahead to identify upcoming seismic surveys 6 monthly
Stakeholders:  proposed to be conducted under the CSEP. This will include a map
AIMS of the proposed survey locations and proposed timing of surveys.
AMSA
Dept. of
Defence
Reel Teaser
NCWHAC
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Stakeholder

Ongoing Stakeholder Requirement

Timing

WA
Department of
Biodiversity,
Conservation
and
Attractions
(DBCA)

WA
Department of

Transport
(DoT)

NT
Department of
Environment,

The NT Government is currently in a transitional phase with its spill
management arrangements. Prior to a seismic survey occurring
that has the potential to impact NT waters, the titleholder will

Prior to a
seismic survey
occurring that

Parks and contact DEPWS and confirm the NT arrangements. has the

Water Security potential to

(DEPWS) impact NT
waters

Relevant “Notification of Intent” to conduct a seismic survey under the CSEP, 3 months prior

stakeholders in a standardised format, as detailed in Operational Protocol. to survey

NOPSEMA Notification will also be provided as soon as any changes to

NCWHAC planned survey details or commencement timing become
apparent.

Note: NOPSEMA requested they be notified of a proposed seismic
survey by the titleholder responsible for that survey 3 months prior
to the survey commencing, where possible (NOPSEMA letter dated
14 April 2022).

Dept. of DoD advised that a Notice to Airmen (NOMAN) was to be raised 5 weeks prior

Defence with Air services Australia when operating within a restricted to survey
airspace. Notifications to be provided to
nof@airservicesaustralia.com.

DoD advised notification would be needed 5 weeks prior to the
commencement of activities located within 40 km of an exercise
area. Notifications to be provided to
Offshore.Petroleum@defence.gov.au.

Vocus If a survey is to be within 5 km of the North West Cable System At least 4
provide details of the survey, including a shape file, to: weeks prior to
YOCUsom@vocus.com.au survey
noc@vocus.com.au

Relevant Stakeholder notification of activity commencement. No less than

stakeholders

Notification to include:
e location of survey, coordinates and map

e timing of survey: expected start and finish date and
duration

e vessels details including call sign and contact
e requested clearance from other vessels
e titleholder contact details.

10 days prior
to
mobilisations
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Stakeholder

Ongoing Stakeholder Requirement

Timing

Relevant
stakeholders

During the activity survey vessels will establish and maintain
regular on-water communications with any vessels that may be
operating within a survey Operations Area, including daily updates
regarding survey vessel activities, including proposed movements
within the Operations and Adjustment Areas.

Vessel to vessel communications will primarily be conducted via

VHF marine radio, though alternate viable options, such as mobile
phone or emails, are permitted where available.

During activity

AHO Notification of activity for publication of notice to mariners. 3 weeks prior
Information provided should detail: to activity
e type of activity commencing
e survey size, location and coordinates
e area of operation and requested clearance from other
vessels
e period that NTM will cover (start and finish date)
e vessel details including vessel name, call-sign and
Maritime Mobile Service Identity (MMSI)), satellite
communications details (including INMARSAT-C and
satellite telephone), contact details and calls signs
o titleholder contact details.
Only need to update AHO of changes including if survey start or
finish date changes. Do not need to provide cessation notification if
NTM covers period of survey.
AMSA - JRCC Notification of activity for publication of Auscoast warning. 48 - 24 hours
Information provided should detail: prigr.to
e type of activity activity .
commencing
e survey size, location, and coordinates
e period that warning will cover (start and finish date)
e vessel details including vessel name, call-sign and
Maritime Mobile Service Identity (MMS]I)), satellite
communications details (including INMARSAT-C and
satellite telephone), contact details and calls signs
o titleholder contact details.
NOPSEMA Regulatory notification of start of activity. 10 days prior
WA DMIRS A titleholder must notify the Regulator that an activity is to to activity.
NT DITT commence at least 10 days before the activity commences. commencing
A titleholder must notify the proposed date of commencement to
the Department of the responsible State Minister or responsible
Northern Territory Minister.
NOPSEMA Regulatory notification of cessation of activity. Within 10 days
WA DMIRS A titleholder must notify the Regulator that an activity is completed ~ Of activit.y
NT DITT within 10 days after the completion. completion
NCWHAC Provide routine fauna sighting data (whales, whale sharks and Within 1
turtles) and any non-routine monitoring such as noise applicable to  month of
the values of the Ningaloo Coast World Heritage Area. titleholder
receiving final
reports.
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7. Environmental Impact and Risk Evaluation

In accordance with Regulation 13(5) and (6) of the OPGGS(E) Regulations, this section details and
evaluates the environmental impacts and risks associated with the activity the methodology
described in Section 2.

Table 7-1 details the potential impacts (planned) and risks (unplanned) associated with the
environmental aspects of the activity.

For the seismic operation impacts and risks associated with the deployment, towing and use of
the seismic streamers and source are identified.

For vessel operations impacts and risks associated with the operation of the vessel during the
seismic survey are identified.

Table 7-1: Activity and aspect relationship

Planned Unplanned

2 n
b o ‘;
B i o
" o g 2 =
c ] ‘s
S E 5 £ &
g - = © 3 s a0
c c 2 4] c E c £ £
© o 1] " oo K] “5 [ - =
.E 7] [ c E - € o g S
(7] o 2 > o
S = ) o < © c o c e~ 2
- £ = Z Q “ o ° [ 2
wn o o a n o 3 _9 - =
S < = ° = £ g B ° ©
2 S € c ] 9 o 2 ]
] =] b o [} = =} - 3 © —
] @ 3 c © o o © ]
s 2 £ £ 5 5 oy 2 S v 8
Operation =} oo 5] = @ o
P 8 < Z 5 = &8 a S £ a >
Seismic X X X X
Vessel X X X X X X X X X X
Helicopter X X X
Spill response X X X X X
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7.1 Impact: Acoustic Emissions

7.1.1 Source of Impact

Continuous underwater acoustic emissions are generated by the survey and support vessels and
helicopters. Underwater acoustic emissions from vessels are generated by thrusters, engines,
and propellers. Underwater acoustic emissions from helicopters are generated via the engine
and rotors.

Impulsive underwater acoustic emissions will result from the seismic source releasing
compressed air (seismic pulse) that creates a sound wave that is directed downwards into the
seabed.

Underwater acoustic emissions from a seismic source are characterised by high energy pulses of
low frequency sound. The frequency of the sound produced from each seismic pulse is primarily
less than 2 kHz, with the highest levels at frequencies in the range of 10-500 Hz (McCauley 1994).

The rate of sound attenuation from the seismic source is dependent on local sound propagation
characteristics, including seawater temperature and salinity profiles, water depth, bathymetry
and the geoacoustic properties of the seabed (McCauley 1994). While the seismic pulses are
directed downwards, horizontal propagation may be detected over long distances due to the
high intensity and low frequency properties of the sound.

Sound travels as a wave with the amplitude of the wave related to the amount of acoustic energy
it carries. Figure 7-1 shows a representative sound wave and the sound measures used in this
assessment. Table 7-2 provides definitions of the sound measures and other sound related
terms used in this assessment.

2 0-to-peak peak-to-peak
© ) [, VA 1) [l m—— root-mean-square
g 1
2
? -
o 1 Time (sec)
o
-1 -
2

Figure 7-1: Representative Sound Wave and Sound Measures
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Table 7-2: Sound Terminology

Team

Definition

0-to-peak or

Peak sound pressure level (PK)

The peak pressure, also called the O-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 pPa 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. Itis
represented by PK-PK and the unit dB re 1 yPa or dB re 1 yPa?m? and
summarised as dB PK-PK.

Permanent threshold shift (PTS)

Permanent loss of hearing sensitivity caused by excessive sound
exposure.

Received sound level

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 pPa 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 is used for the accumulation period and is shown as SEL2an. Units
aredBre 1 pPa?s or dB re 1 yPa?m3s.

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 sound
exposure.

7.1.2 Impact Pathway

Marine fauna use sound in a variety of functions, including social interactions, foraging,
orientation, and responding to predators. The type and scale of effect of seismic sound
emissions on receptors depends on several factors including the level of exposure, the physical
environment, the location of the receptor in relation to the seismic source, how long the
receptor is exposed to the sound, the exposure history, how often the sound repeats (repetition
period) and the ambient sound level.

Seismic sound emissions can potentially affect marine fauna in three main ways:

e Impairment to hearing or other organs. Impacts may be temporary or permanent
and may result in injury, physiological impacts, or mortality.

e Disturbance leading to temporary behavioural changes or displacement of fauna.
The occurrence and intensity of disturbance is highly variable and depends on a
range of factors relating to the animal and situation.

e Masking or interfering with other biologically important sounds including vocal
communication, echolocation, signals, and sounds produced by predators or prey.

Receptors with the potential to be impacted by underwater sound from the seismic source are:
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e Plankton including fish and invertebrate eggs and larvae
e Invertebrates including commercial species

e Fishincluding commercial species

e Sharks including whale sharks

e Turtles

e Marine mammals

e Divers

e Subsea cables

The levels of acoustic exposure that may result in injury or behavioural changes in marine fauna
is an area of increasing research. Due to differences in experimental design, methodology and
units of measure, comparison of studies to determine likely sound exposure thresholds can be
difficult. On assessment of the available science, thresholds have been defined to inform the
impact assessment, and interpretation of the numerical noise modelling results. A summary of
relevant studies in relation to seismic acoustic emission impacts to receptors is provided in
Appendix A.

7.1.3 Acoustic Modelling

For seismic surveys underwater acoustic modelling is typically commissioned as part of the
preparation of an EP to understand the extent and magnitude of underwater sound emissions
that may results from a seismic survey. It is best practice for seismic survey impact assessments
to use underwater acoustic modelling to assess potential impacts to identified environmental
and social receptors. The assessment is conducted by comparing modelled received underwater
sound levels to defined noise effect criteria, as determined by scientific research and academic
papers (refer to Appendix A), for the identified environmental and social receptors.

As the CSEP will allow for seismic surveys to be undertaken with the CSEP OAs; Bonaparte,
Browse and Carnarvon (Figure 4-2), it is not specifically known where seismic surveys may be
undertaken within these areas. On review of the acoustic modelling commissioned to date it was
identified that there had been a significant amount of modelling undertaken in a variety of water
depths, geomorphological features (shelf, slope, plateau) and seabed types (Figure 7-4). Thus, to
determine the distances to the defined noise effect criteria the existing acoustic modelling data
was used.

The selection criteria used to identify the acoustic modelling that could be used were:

e Acoustic modelling was undertaken using a validated seismic source model.
e Acoustic modelling results formed part of an accepted EP.

e Modelling locations were within the CSEP OA.

e Most recent sound effect criteria used.

On review of 49 seismic surveys EPs from 2013 to 2022, 19 acoustic modelling studies met the
selection criteria. The modelling locations from these studies are shown in Figure 7-4 and show
that the coverage of modelling is broad within the CSEP OAs. Water depths for the modelling
locations ranged from 38 m to 969 m (Figure 7-2 and Figure 7-5). Seismic source size used for the
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modelling ranged from 2,360 cubic inch (cui) to 4,130 cui (Figure 7-3). As detailed in Section 4.6
the maximum seismic source size for the CSEP will be 4,130 cui (See Control Measure #3).

Once it was determined that the acoustic modelling that met the selection criteria covered a
range of water depths, geomorphological features, and seabed types, which are the main criteria
for noise propagation within the acoustic model, the data was collated for each sound effect
criteria to determine an appropriate distance to the criteria to use in the impact assessment. The
acoustic modelling data for sound effect criteria relevant to each receptor is in the following
sections.
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Figure 7-2: Acoustic Modelling Sites and Water Depth (m)
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Figure 7-3: Acoustic Modelling Sites and Seismic Source Size (in3)

Revision 1 - NOPSEMA Submission 252



Collaborative Seismic Environment Plan

110.0 115.0 120.0 125.0 130.0
Legend
CSEP Operations Areas ® Harmony
[ Bonaparte Operations Area ' Inpex WA 2-D MSS
[) Browse Operations Area @ Keraudren
_10.0| EE)Carnarvon Operations Area @ Keraudren Extension + +
Noise Model Sites to June 2022 @ Laverda
@ Archer 3D @ Petrel
® Beehive 3D @ Petrelex 3D
® Bethany 3D @ Pluto
@ Bianchi-Hockey 3D @ Rollo
® (Caldita-Barossa 3D @® Rollo Broad Area
® Capreolus-2 3D & Sauropod 3D
® Cimatti @ Scarborough
® Cygnus Southwest MSS @ Vincent
@ Factory 3D Coastline & Boundaries
@® Fishbu_rn ) [ Australia Coast
e ® Galactic Hybrid 2D/3D ® Towns
® Gem 3D
Wyndham :
Kununurra
200| + i 5

Port Hedland

200

400

600 km

Collaborative Seismic Environment Plan
Version Date 30/06/2022
Datum: GDA2020 (EPSG:7844)

Revision 1 - NOPSEMA Submission

Figure 7-4: CSEP Operational Area and Acoustic Modelling Locations

-10.0

-15.0

-20.0

253



IERA
Collaborative Seismic Environment Plan A | 2 o™

110.0 115.0

Legend

CSEP Operations Areas @ Laverda

DBonaparte Operations Area @ Petrel

[ Browse Operations Area @ Petrelex 3D

_10.0| EZ)cCarnarvon Operations Area @ Pluto -10.0

Noise Model Sites to June 2022 @ Rollo
@ Archer 3D ® Rollo Broad Area
® Beehive 3D = Sauropod 3D
@ Bethany 3D ® Scarborough
@ Bianchi-Hockey 3D @ Vincent
® Caldita-Barossa 3D Bathymetry
@ Capreolus-2 3D 20m
@ Cimatti —0m
® Cygnus Southwest MSS —im
@ Factory 3D 100m

Fishburn —00m
i ® Galactic Hybrid 2D/3D 400m o

@ Gem 3D — 500m
: :1'3;2;03"; T Coastline & Boundaries
b il Kuunurra
@ Keraudren ‘?l :zj:;zha thagt
@ Keraudren Extension

20.0 ek + + -20.0
PortrHedland

O% Karratha

o gﬁ

U e
g i P 200 400 600 km Collaborative Seismic Environment Plan
;. ° [ e AREThne e

v e Datum: GDA2020 (EPSG:7844)

Figure 7-5: CSEP Operational Area and Acoustic Modelling Locations with Water Depth
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7.1.4 Plankton including Fish and Invertebrate Eggs and Larvae

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 which includes coral spawn.

A summary of relevant studies in relation to seismic acoustic emission impacts to plankton
including fish and invertebrate eggs and larvae is provided in Appendix A.

7.1.4.1 Sound Effect Criteria

Sound exposure guidelines for plankton 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 sound exposure guidelines from Popper et al. (2014) though
based on pile-driving are comparable to other seismic sound studies such as Day et al. (2016a,
2016b) for embryonic lobsters and Fields et al. (2019) for copepods.

For plankton, the sound exposure guidelines provide sound exposure metrics for:

e Mortality and potential mortal injury.

Within these sound exposure guidelines, there was insufficient data to make a quantitative
guideline for:

e Recoverable injury

e Temporary threshold shift (TTS) in hearing
e Behaviour

e Masking

For these impacts, a subjective approach of ‘relative risk’ (low, moderate, and high) is used to
assess risk at three distances from the seismic source (near - tens of metres, intermediate -
hundreds of metres, and far - thousands of metres) as detailed in Table 7-3.

The sound exposure guidelines and predicted maximum distances from the acoustic modelling
are detailed in Table 7-3 for mortality and potential mortal injury.

Figure 7-6, Figure 7-7, Figure 7-8 detail the collated acoustic modelling data used to determine
the predicted maximum distances to the sound exposure guidelines. For the per pulse sound
exposure guidelines the data is shown relative to water depth (Figure 7-6) and seismic source
size (Figure 7-7) as the modelling for the per pulse criteria is at a specific location. For the
cumulative sound exposure guideline, the modelling is done over a 24 hr period within a range
of water depths thus the data is shown relative to seismic source size (Figure 7-8).
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Table 7-3: Sound Exposure Guidelines and Predicted Maximum Distance for Plankton

Mortality/Potential Mortal Injury Recoverable Injury and TTS Behavioural
Threshold Few studies to base criteria on, however, Popper  There are currently no acoustic criteria for There are currently no acoustic criteria for
Criteria et al. (2014) provides acoustic criteria plankton, fish and invertebrate eggs or larvae, plankton, fish and invertebrate eggs or
extrapolated from simulated pile driving signals ~ however, a scale of relative risk is provided in larvae, however, a scale of relative risk is
which have a more rapid rise time and greater Popper et al. (2014). The scale assumes that provided in Popper et al. (2014). The scale
potential for trauma than pulses from a seismic larvae have similar sensitivity to sound as assumes that a behavioural response is
source. juvenile and adult fish, and that recoverable possible.
Popper et al. (2014) does not recommend a injury and TTS are possible.

timeframe for cumulative sound exposure levels
and thus 24 hrs has been used as is current
industry practice.

Relevance of Popper et al. (2014) has been used as this cites many of the current references and studies on potential impacts of noise emissions on fish eggs
thresholds and larvae, and when compared to other studies the threshold levels are similar to those proposed, e.g., Day et al. (2016a and 2016b); Fields et al.
adopted (2019).

Popper et al. (2014) suggest that injury to larvae resulting from seismic impulses may occur for sound exposures above 207 dB PK or above 210 dB
SELcum. However, Popper et al. (2014) suggest that recoverable injury and TTS is likely within tens of metres of a seismic source, which is generally
less than the distance associated with their proposed mortal injury threshold, hence there is some discrepancy. The threshold proposed for mortal
injury is derived from pile driving impacts to fish and is likely to be conservative. The body of literature indicates that mortality and sub-lethal injury
are limited to within tens of metres of seismic sources.

Masking is identified as low at near, intermediate and far distances.

Sound exposure  Per pulse SELcum Proximity to sound Relative Proximity to sound Relative risk
guideline source risk source
207 dB PK 210 dB SELcum Near - tens of metres Moderate Near (tens of metres) Moderate

Intermediate - hundreds of Low Intermediate - hundreds of Low
metres metres
Far - thousands of metres Far - thousands of metres

Modelled 250 m 100 m NA NA NA NA

Distance
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Figure 7-7: Distance to Plankton 207 dB PK Sound Effect Criteria against Seismic Source
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7.1.4.2 Impact Pathway

Plankton is a key component in oceanic food chains and supports nearly all marine life and is the
dominant biomass of marine ecosystems (CSIRO 2015).

To identify the values and sensitivities associated with plankton a review was undertaken of the
existing environment within the CSEP OA and out to 250 m of the CSEP OA to identify those
receptors associated with plankton. This review identified the following values and sensitivities:

e Fish and invertebrate eggs and larvae including coral spawning
o Commercial fish and invertebrate species eggs and larvae
e Whale shark foraging
e Pygmy blue whale foraging
7.1.4.3 Predicted Level of Impact

As detailed from the studies discussed in Appendix A, mortality and injury to plankton has been
identified from seismic source sound emissions within close proximity to the seismic source. This
can have direct impacts to plankton including fish and invertebrate larvae and indirect impacts
to receptors that feed on plankton and recruitment of fish and invertebrate species.

The extent of the area of impact is predicted to be a maximum of 250 m from the sound source
during survey acquisition (Table 7-3, Figure 7-6, Figure 7-7, Figure 7-8).

The severity is assessed as Minor (2) based on impacts to zooplankton are predicted to be
localised, short term effects with recovery in the timescale of months to <5 years given the
following:

e The Working Group on the Effects of Sound on Fish and Turtles Popper et al. (2014) detail
there is a low relative risk of plankton experiencing masking impacts at all distances from
the seismic source and a moderate risk of recoverable injury, TTS, behavioural impacts
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near (tens of metres) from the seismic source. At distances greater than near (tens of
metres) the risk is low (Table 7-3).

e Phytoplankton and zooplankton biomass in the oceans can vary significantly at spatial
scales ranging from hundreds of metres to hundreds of kilometres and temporal scales
of hours, days, seasons and inter-annually, due to tidal and large-scale currents,
bathymetry, temperature, salinity, water chemistry parameters and other environmental
factors (Gibbons & Hutchings 1996; Holliday et al. 2011; McKinnon et al. 2008; Pearce et
al. 2000; Sutton & Beckley 2017). Thus, plankton will be spatially and temporally variable
throughout a seismic survey.

e Any potential mortality or mortal injury effects to plankton must be assessed in the
context of natural mortality rates. Mortality or mortal injury impacts to plankton
(including fish eggs and larvae) resulting from seismic surveys are likely to be
inconsequential compared to natural mortality rates, which are very high, exceeding 50%
per day in some species and commonly exceeding 10% per day (Tang et al. 2014). In a
review of mortality estimates (Houde and Zastrow 1993) the mean mortality rate for
marine fish larvae was equivalent to a loss of 21.3% per day. In the experiment
undertaken by McCauley et al. (2017) zooplankton mortality rate background levels were
19%. Thus, predicted impacts to zooplankton from the seismic survey are likely to be
within natural mortality rates. Saetre and Ona (1996) calculated that under the ‘worst-
case’ scenario, the number of larvae killed during a typical seismic survey was 0.45% of
the total population, and they concluded that mortality rates caused by exposure to the
seismic source are so low compared to natural mortality that the impact from seismic
surveys must be regarded as insignificant.

e Considering the McCauley et al. (2017) effect criteria of 178 dB re 1 yPa PK-PK (which has
been recognised as providing a highly conservative, precautionary approach not
considered to be rigorous or represent the best available science), this equates to a
modelled minimum distance of 1.95 km and a maximum distance of 14 km (Figure 7-9
and Figure 7-10). Richardson et al. (2017) modelled the results from McCauley et al.
(2017) in the context of ocean ecosystem dynamic and zooplankton population dynamic.
They determined that zooplankton abundance would not be adversely affected as the
extensive movement of water masses carrying plankton through seismic survey area,
and the rapid reproductive cycle and high reproductive potential characteristics of
planktonic organisms. The study showed that it would take approximately three days
after the end of a typical 4000 cubic inch seismic survey for the zooplankton to recover to
original levels and that zooplankton communities can begin to recover during the seismic
survey such that a continuous decline in zooplankton throughout the duration of the
seismic survey is not anticipated and parts of the survey area would be replenished as
the survey progressed.

e Predicted impacts to plankton do not remove them from the food web and as such the
nutrients and energy they contain are retained within the ecosystem. Even after plankton
die, their carcasses remain in the water column for several days where they are
scavenged before any remaining carcasses sink to the seafloor to be consumed by
opportunistic benthic organisms (Kirillin et al. 2012; Tang et al. 2014; Dubovskaya et al.
2015).
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e The area of predicted impact does not overlap the whale shark high density foraging BIA
off Ningaloo but does overlap the whale shark foraging BIA (Figure 5-21). Whale sharks
seasonally aggregate in coastal waters off Ningaloo Reef between March and July, at
Christmas Island between December and January, and in the Coral Sea between
November and December. These seasonal aggregations are thought to be linked to
localised seasonal ‘pulses’ of food productivity (TSSC 2015a). If whale sharks are moving
between these areas to feed, it could be assumed that they are not reliant on feeding
while migrating and that feeding is opportunistic. Mortality or mortal injury effects to
plankton does not impact on whale sharks being able to feed on them as the plankton
will still be available within the water column. In addition, any impacts are likely to be
within natural mortalities rates thus not effecting the availability of plankton available for
foraging.

e The area of predicted impact overlaps the pygmy blue whale possible foraging BIAs off
Exmouth and Scott Reef. Evidence for feeding off the north-west of Australia is based on
limited direct observations or through indirect evidence, such as the occurrence of krill in
proximity of whales, or satellite tagged whales showing circling tracks (DoE 2015). Pygmy
blue whales feed on krill a type of planktonic crustacean (McCauley et al. 2004, Rennie et
al. 2009). Mortality or mortal injury effects to krill does not impact on pygmy blue whale
being able to feed on them as the krill will still be available within the water column. In
addition, any impacts to krill are likely to be within natural mortalities rates thus not
effecting the availability of krill available for foraging.

e The area of impact does not overlap coral reefs where spawning may occur, typically
between March and April in northern Australia. However, coral spawn may be presentin
the water column within a survey area from being transported by currents. As there have
been no studies on impacts to coral spawning from seismic surveys this evaluation
applies the information for zooplankton detailed in this section. As for plankton, coral
spawn will be spatially and temporally variable throughout a seismic survey and potential
mortality or mortal injury effects to coral spawn must be assessed in the context of
natural mortality rates which as per plankton is high and thus mortality rates caused by
exposure to the seismic source would be low compared to natural mortality and unlikely
to result in the lack of replenishment of coral populations.

Commercial fish and invertebrate spawning and recruitment

As detailed from the studies discussed in Appendix A, mortality and injury to fish and
invertebrate eggs and larvae have been identified from seismic source sound emissions within
close proximity to the seismic source. This can have direct impacts to fish and invertebrate eggs
and larvae and indirect impacts to recruitment of fish and invertebrate species.

From stakeholder consultation commercial fishers have raised concerns in relation to impacts to
commercial fish spawning and recruitment as this can lead to a reduction in fish biomass
available for commercial fishers.

The extent of the area of impact is predicted to be a maximum of 250 m from the sound source
during survey acquisition (Table 7-3, Figure 7-6, Figure 7-7, Figure 7-8).
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Commercial fish eggs and larvae

To evaluate the consequence to commercial fish spawning and potentially recruitment success
and the sustainability of fish species the assessment considers:

e Spatial-temporal information to identify spawning areas and timing.
e Natural variability in fish distribution, spawning biomass and recruitment.
e Sustainability status of the fish stocks and fisheries.

This information is detailed in Table 5-46 and Table 5-47, and in summary:

There are no specific aggregation areas for spawning within the CSEP OA for bluespotted
emperor, goldband snapper, grey mackerel, Rankin cod, red emperor, and ruby snapper. These
species are widely distributed and spawn throughout their range rather than aggregating at
specific locations (Newman 2020). They have extended spawning periods ranging from 151 to
303 days and the fishery biomass is sustainable. Bluespotted emperor, goldband snapper,
Rankin cod and red emperor are each comprised of one biological stock while ruby snapper are
comprised of two biological stocks (NT and WA, and east coast) and grey mackerel comprise two
biological stocks (WA and north west NT) within the CSEP OA.

There is limited information on crimson snapper and saddletail snapper. Both are widespread
Indo-Pacific species found throughout tropical Australian waters and as such it is likely that they
spawn throughout their range rather than aggregating at specific locations, as per other
commercially fished snapper species. Their stock status is sustainable, and the crimson snapper
was found to be a single genetic stock in northern Australia; including the Timor Sea, the Arafura
Sea and the Gulf of Carpentaria (Salini et al. 2006). Saunders et al. (2018) used otolith
microchemistry and parasitology to identify separate biological saddletail snapper stocks in the
Joseph Bonaparte Gulf, Timor and Arafura seas and Gulf of Carpentaria.

Seasonal aggregations of black jewfish occur throughout its distribution, and it has been
speculated that these are for spawning (Saunders et al. 2016). A 2014 stock assessment
indicated that black jewfish were overfished (Saunders et al. 2016). However, the most recent
assessment using data up to 2019, indicates that current biomass has increased significantly to
93 per cent of unfished levels (FRDC 2020) suggesting that the biomass of this stock is unlikely to
be depleted and that recruitment is unlikely to be impaired. To protect spawning black jewfish
and other reef fish, five reef fish protection area have been put in place within NT waters (Figure
5-77).

It has been hypothesised that golden snapper undertake at least two major movements during
their life cycle: an inshore migration as post-larvae or early juveniles from offshore spawning
grounds and a subsequent offshore migration of sub-adult or mature fish (Saunders et al. 2016).
To protect spawning golden snapper and other reef fish, five reef fish protection area have been
put in place within NT waters (Figure 5-77).

Spanish mackerel form spawning schools around inshore reefs in north coast bioregion in water
depths up to 50 m (Newman (2020). They have extended spawning periods ranging from 122 to
153 days and the fishery biomass is sustainable.

Southern bluefin tuna spawn in tropical waters during spring and summer with only one
spawning ground identified, in the north-eastern Indian Ocean south of Java. Females appear to
spawn daily producing 14-15 million eggs per spawning season. The CSEP OA overlaps a part of
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the identified spawning ground (Figure 5-78) and the spawning stock biomass on a global basis is
assessed as recovering.

The consequence rating for impacts to commercial fish species eggs and larvae is assessed as
Minor (2) based on impacts are predicted to be localised, short term effects with recovery in the
timescale of months to <5 years given the following:

Any potential impacts to commercial fish species eggs and larvae have to be assessed in
the context of natural mortality which for zooplankton, including fish species eggs and
larvae, are very high exceeding 50% per day in some species and commonly exceeding
10% per day (Tang et al. 2014). 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. In the experiment undertaken by McCauley et al. (2017)
zooplankton mortality rate background levels were 19%. Saetre and Ona (1996) calculated
that under the ‘worst-case’ scenario, the number of larvae killed during a typical seismic
survey was 0.45% of the total population, and they concluded that mortality rates caused
by exposure to seismic source sounds are so low compared to natural mortality that the
impact from seismic surveys must be regarded as insignificant.

Impacts to commercial fish species eggs and larvae over the distances and timeframes
associated with spawning events are not expected to be significant at a regional level.
Some localised mortality to eggs and larvae may occur during a seismic survey, but this is
unlikely to be discernible from the natural variability in mortality rates, such as from
predation and other environmental factors. Though some species have separate
biological stocks, the range and genetic connectivity of these species occur over many
tens or hundreds of thousands of square kilometres, disturbances to individual groups of
spawning fishes would represent a small proportion of the spawning biomass available

in each stock during each spawning event.

The key commercial fish species have multiple, broadcast spawning behaviours which
offset potentially high natural embryo and larval mortality because of predation or other
environmental factors that may occur at a regional scale, and thereby spreads the risk or
potential opportunity for larval settlement over large areas and long timeframes.

Fish spawning is not evenly distributed through their range or within a survey area with
only a small area within a survey area potentially impacted at a time as the survey vessel
moves through the survey area.

The serial, broadcast spawning strategies of the key fish species, by their very nature,
offsets potential high natural embryo and larval mortality because of predation or other
environmental factors and thereby spreads the risk or potential opportunity for larval
settlement over large areas and long timeframes. Subsequent recruitment of fishes to
the adult stock also occurs over extended timeframes and is ongoing. Slow-growing and
long-lived species such as goldband snapper are less likely to be affected by short-
duration environmental changes (of one or a few years), because adult stocks comprise
fish that are recruited over many years (Martin et al. 2014). Therefore, in comparison, the
short-term and localised impacts to spawning as a result of a seismic survey would have
impacts many orders of magnitude smaller than regional scale environmental/climatic
events that would affect entire stocks.
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Commercial prawn and scampi eggs and larvae

To evaluate the consequence to commercial prawn and scampi spawning and potentially
recruitment success and the sustainability of species the assessment considers:

e Spatial-temporal information to identify spawning areas and timing.
e Natural variability in distribution, spawning biomass, and recruitment.
e Sustainability status of the fish stocks and fisheries.

This information is detailed in Table 5-46 and Table 5-47 and in summary:

Scampi spawn annually over a short period of time (September and October) and produce small
clutches of larvae (100 - 900 per clutch) that settle and adopt a benthic habitat soon after
hatching.

Banana, endeavour, tiger, and Western king prawns are widely distributed and spawn
throughout their range rather than aggregating at specific locations. Spawning occurs
throughout the year and the fishery biomass is sustainable.

The severity of impacts to scampi and prawn eggs and larvae is assessed as Minor (2) based on
impacts are predicted to be localised, short term effects with recovery in the timescale of
months to <5 years given the following:

e Impacts to prawn eggs and larvae over the distances and timeframes associated with
spawning events are not expected to be significant at a regional level. Some localised
mortality to eggs and larvae may occur as the seismic source undertakes a seismic
survey, but this is unlikely to be discernible from the natural variability in mortality
rates, such as from predation and other environmental factors. The range of these
species occur over many tens or hundreds of thousands of square kilometres, thus
disturbances to individual groups of spawning prawns would represent a small
proportion of the spawning biomass available in each stock during each spawning
event.

e As scampi spawn annually and produce smaller clutches of larvae than serial
spawners localised mortality to larvae may represent a larger proportion of the
spawning biomass available in each stock during each spawning event. Scampi is
present in water depths of 420 - 500 m and as the spawned larvae settle and adopt a
benthic habitat soon after hatching, impacts are not predicted to larvae once they
have settled on the seabed as the extent of the area of impact is predicted to be a
maximum of 250 m from the sound source during survey acquisition.

Pearl Oysters Spawn

The consequence rating for impacts to pearl oyster spawn is assessed as Slight (Localised,
temporary effects) based on the following information that identifies that pearl oyster
broodstock responsible for stock recruitment into the fishery is typically in water depths less
than 20 m which is outside the area of the CSEP OA.

e Spawning of pearl oysters occurs all year round, with primary spawning from mid-
October to December and a smaller secondary spawning in February and March (Daume
et al. 2016). Following spawning the pearl oysters then metamorphose, settling into a
benthic, filter feeder within 3 to 4 weeks. Pearl oysters are therefore less likely to be
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impacted by seismic surveys once they have settled on the seabed. Losses in the water
column during the planktonic stage are extremely high under natural conditions, and
<1% of the fertilised eggs survive the veliger stage (Southgate and Lucas 2008).

e Published information on pearl oyster broodstock by Daume et al. (2016) and Condie et
al. 2006, indicates that:

o  Spawning in the main fishing areas of Eighty Mile Beach region is concentrated
around broodstock distributed between 8 and 15 m water depth. This is outside the
CSEP OA and predicted area of impact from seismic sound.

o Broodstock responsible for stock recruitment into the fishery is in water depths less
than 20 m, while oysters in deeper water depths do not contribute to recruitmentin
shallow waters. This CSEP OA and predicted area of impact from seismic sound is
outside the area of water depths less than 20 m.

o  Pearl oyster inshore stock appears to be self-sustaining and may even be providing
larvae to deeper stock in irregular recruitment events. As the CSEP OA and predicted
area of impact from seismic sound does not overlap with the inshore stock areas
impacts are not predicted.

e Towed video footage in water depths of 40 - 60 m in the vicinity of the Keraudren
Extension 3D MSS survey area indicated that significant numbers of pearl oysters are not
likely to occur at these water depths (RPS 2019). The findings of this study are consistent
with preliminary survey results from the Australian Institute of Marine Science (AIMS)-led
North West Shoals to Shore research program, which has surveyed for pearl oysters and
pearl oyster habitat in waters of Eighty Mile Beach. Preliminary data from the study
indicates that pearl oysters are more common in water depths less than 40 m. Only a few
individual pearl oysters have been found in water depths between 40 and 70 m (Miller
2019).

Revision 1 - NOPSEMA Submission 265



Collaborative Seismic Environment Plan

IEEA

7.1.4.4 Comparison of Predicted Level of Impact with Defined Acceptable Levels

This section reviews the predicted level of impact with the defined acceptable level.

Table 7-4: Assessment of Predicted Level of Impact with Defined Acceptable Level

Defined Acceptable Level

Predicted Level of Impact

Predicted Level
of Impact Below
Defined
Acceptable level?

Criteria Level
Principles of  Impact consequence Impact consequence is assessed as Yes
ESD category is Moderate or  Minor.
below.
The assessment is based on peer Yes
reviewed and published literature.
For commercial fish and invertebrate
eggs and larvae, there is some
The precautionary scientific ungerta'inty especially where
principle is applied in a sto;k species b|omass is not gt a
the presence of s.ustamable level. Via commermal
scientific uncertainty. fishery work:shop; an additional
control was identified to undertake an
annual review of the relevant fisheries
to identify change in spawning
biomass and recruitment (See Control
Measure #1).
Environment Management of the They are no relevant legislative Yes
requirements activity is consistent requirements in relation to seismic
with legislation and surveys and plankton.
other requirements The development of the Operational
including conservation  protocol (Control Measure #2) with the
advice, recovery plans,  commercial fishing industry is best
management plans and practice.
industry best practice
guidance.
Internal Management of the The activity will be managed as per the Yes
Context activity is consistent requirements within the Adjustment
with the CSEP Protocol developed with the
evaluation process and  commercial fishing industry and the
implementation controls identified within this section
strategy. of the EP.
External Relevant persons Commercial fishers have raised Yes
Context objections or claims concerns in relation to impacts to fish

have been assessed,
responded to and
controls adopted for
objections and claims
which have merit.

and invertebrate eggs and larvae from
seismic surveys and the sustainability
of impacted fisheries in relation to
biomass. This resulted in the
development of the Operational
Protocol which details spatial and
temporal controls to minimise impacts
to fish and invertebrate eggs and
larvae. Via commercial fishery
workshops an additional control was
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Predicted Level

Defined Acceptable Level of Impact Below

Predicted Level of Impact Defined

Criteria

Acceptable level?
Level

identified to undertake an annual
review of the relevant fisheries to
identify change in spawning biomass
and recruitment (See Control Measure
#1).

7.1.4.5 ldentification of Controls and Demonstration of ALARP

Control measures are adopted to ensure that environmental impacts will be of an acceptable
level and ALARP. Table 7-5 details the controls that will be implemented and those that were
reviewed and not adopted.

Table 7-5: Identification of Controls and Demonstration of ALARP

Control Measure

Justification Adopted

CM#1: Annual
Fisheries Review

An annual review of the sustainability of fisheries will be undertaken Yes
to identify changes to stock status. The review will be undertaken

within 1 month of the public release of the any of the following

reports:

e  Status of Australian Fish Stock Report.
e  Status of Key Northern Territory Fish Stocks Report.

e  Status Reports of the Fisheries and Aquatic Resources of
Western Australia.

Where changes are identified consultation will be undertaken with
the relevant fishery manager, licence holders and fishery
association to identify additional controls that may be required prior
to a seismic survey being conducted under the CSEP over the
relevant fishery fished area.

In addition, where changes to a commercial fishing licence holder's
catch are reported to a CSEP titleholder in connection with a seismic
survey conducted under the CSEP, consultation will be undertaken
with the relevant fishery manager, licence holder and fishery
association to discuss and evaluate the available information.

CM#2: Operational
Protocol

The Operational Protocol has been developed in consultation with Yes
the commercial fishing industry. The protocol establishes spatial

and temporal controls to limit the size, location and frequency of

seismic surveys conducted under the CSEP. Spatial and temporal

controls are typically used to minimise impacts to commercial fish

eggs and larvae.

The operational protocol has the following commitments that will
minimise potential impacts to commercial fish eggs and larvae:

e Wherever possible and operationally feasible, and taking into
consideration other critical timing factors, Petroleum
Titleholders will work with commercial fishers to avoid seismic
survey activities during the most active fishing and spawning
periods of any directly affected managed fishery.
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Control Measure Justification Adopted

e The total combined size of the Acquisition Areas of any 3D or 4D
seismic surveys, or survey phases, conducted under the CSEP
will not exceed 40,000 km? in any calendar year. This equates to
6% of the CSEP OAs per year.

e The Acquisition Area of any single 3D or 4D seismic survey, or
survey phase, conducted under the CSEP will not exceed 10,000
km?. This equates to 1.5% of the CSEP OAs.

e The Active Source Area of any 3D or 4D seismic surveys
conducted under the CSEP will not overlap other previously
acquired 3D seismic survey Active Source Areas within the same
Regulated Fishing Season of any surveys conducted under the
CSEP. This will allow a minimum of one year between surveys
over the same survey area which would allow for recovery of
any impacts to commercial fish eggs and larvae especially for
broadcast spawners with extended spawning periods
throughout the year.

CM#3: Seismic The acoustic modelling used in the impact assessment consisted of Yes
Source modelling with the maximum seismic source of 4,130 cui, thus this

will be the maximum seismic source that can be used for a seismic

survey conducted under the CSEP.

CM#4: Reef Fish Reef Fish Protection Areas are put in place to protect spawning reef Yes
Protection Areas fish where known spawning aggregations occur. Seismic surveys will

not be undertaken within Reef Fish Protection Areas during

spawning periods.

Time surveys to As detailed in CM#2 Operational Protocol spawning periods will be Partial
avoid spawning avoided where possible. Commercial fish and invertebrate species
periods in the CSEP OA are typically broadcast spawners with extended

spawning periods throughout the year (Table 5-46 and Table 5-47).
Therefore, it is not feasible to avoid some spawning period.

Revision 1 - NOPSEMA Submission 268



Collaborative Seismic Environment Plan o e = a

7.1.5 Invertebrates

Marine invertebrates consist of:

e Crustaceans such as prawn, scampi, and crab.

e Molluscs such as bivalves (scallops, pearl oysters, mussels, and clams) and gastropods
(sea snails/trochus, sea slugs and nudibranchs).

e Hard and soft corals.

A summary of relevant studies in relation to seismic acoustic emission impacts to invertebrates
is provided in Appendix A.

Research is ongoing into the relationship between sound and its effects on benthic
invertebrates, including the relevant metrics for both effect and impact. Marine invertebrates
lack a gas-filled bladder and are unable to detect the pressure component of sound waves (Parry
and Gason 2006, Carroll et al. 2017) or “hear” sound in the way that mammals and fish can.
Instead, invertebrates detect sound by sensing the particle motion component of sound in water
and seabed sediments through physiological structures such as sensory hairs, statocysts and
muscles, and therefore detect sound at close range (McCauley 1994, Parry and Gason 2006,
André et al. 2016, Roberts et al. 2016, Edmonds et al. 2016, Carroll et al. 2017, Popper and
Hawkins 2018).

Statocysts, found in a wide range of invertebrates, are utilised by animals to maintain their
orientation, direct their movements through the water and may play a key role in controlling the
behaviour responses of invertebrates to a wide range of stimuli. Although directly sensitive to
particle motion and not to sound pressure, most available research on seismic impacts to
invertebrates characterises received sound levels in terms of the sound pressure. Therefore,
available literature suggests particle motion, rather than sound pressure, is a more important
factor for benthic invertebrates such as crustacean and molluscs. Water depth and seismic
source size are related to the particle motion levels at the seafloor, with larger arrays and
shallower water being related to higher particle motion levels, thus more relevant to effects on
crustaceans and molluscs (including bivalves) (Quijano and McPherson 2020).

A range of physiological responses have been identified in some studies, however, the received
sound levels are typically at levels that would be received within tens or a few hundred metres
from the sound source or have been from repeated exposure at the same sound levels, which is
not typical of an actual seismic survey (Carroll et al. 2017, Edmonds et al. 2016, Salgado Kent et
al. 2016, Webster et al. 2018).

The most recent critical review of the potential impacts of marine seismic surveys on fish and
invertebrates by Carroll et al. (2017) summarised the impacts of seismic sound emissions on
marine invertebrates based on a literature review of 70 studies, which comprised a total of 68
species of fish and 35 species of invertebrates, including several studies that were not
differentiated. Carroll et al. (2017) conclude that:

“Our review has identified scientific evidence for high-intensity and low-frequency sound-induced
physical trauma and other negative effects on some fish and invertebrates; however, the sound
exposure scenarios in some cases are not realistic to those encountered by marine organisms during
routine seismic operations.”
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7.1.5.1 Sound Effect Criteria

No published sound effect criteria currently exist to enable an evaluation of potential impacts to
invertebrates. The sound effect criteria adopted for the assessment of noise impacts to
invertebrates are based on the studies described in Appendix A. The sound effect criteria and
predicted maximum distances from the acoustic modelling are detailed in Table 7-6.

Table 7-6: Sound Effect Criteria and Predicted Maximum Distance for Invertebrates

Crustaceans - Recoverable Injury

Threshold
Criteria

Crustaceans were the most studied group in terms of the range of metrics investigated,
including catch rates and physical, behavioural, and physiological effects (Carroll et al.
2017). No threshold criteria currently exist for acoustic impacts from seismic exposure
to crustaceans. Though particle motion is likely the mechanism of impacts for
invertebrates rather than sound pressure it is not clear what level of particle motion
relates to an effect. Thus, for this assessment sound pressure metrics are used to be
able to compare to published study results that use the sound pressure metrics of PK-
PK. As Payne et al. (2007) identified no effects on righting time in lobster at 202 dB re 1
pPa (PK-PK), and Day et al. (2016a) found effects at 209 dB re 1 pPa (PK-PK), the level of
202 dB re 1 pPa (PK-PK) has been applied in this assessment as a precautionary
threshold to determine potential impacts. To inform the assessment of potential effects
on crustaceans the PK-PK sound level at the seafloor was estimated at all modelled sites
and compared to assessment criteria of 202 dB re 1 pPa (PK-PK).

Sound exposure 202 dB PK-PK

guideline

Modelled 763 m

Distance Figure 7-11 and Figure 7-12 detail the collated acoustic modelling data used to
determine the predicted maximum distances to the sound effect criteria.
Molluscs - Mortality/Mortal Injury

Threshold No threshold criteria currently exist for acoustic impacts from seismic exposure to

Criteria molluscs. Particle motion is likely the mechanism of impacts for molluscs rather than

sound pressure though it is not clear what level of particle motion relates to an effect.
Particle motion is seen as a more relevant criteria for assessment of molluscs as they
spend most of the time in the seabed sediments rather than the water column. To
assess the potential impacts associated with the seismic survey, particle motion has
been assessed, specifically particle acceleration and velocity, and the results compared
to those presented in Day et al. (2016b). The maximum particle acceleration assessed
for scallops was 37.57 ms?.

Sound exposure  37.57 ms?

guideline

Modelled 80m

Distance Figure 7-13 and Figure 7-14 detail the collated acoustic modelling data used to
determine the predicted maximum distances to the sound effect criteria.
Coral - Mortality/Mortal Injury

Threshold There are currently no peer-reviewed acoustic criteria for noise impacts and hence the

Criteria 226 dB PKreceived levels at which no impacts to coral were identified (Heyward et al.
2018) are typically used.

Sound effect 226 dB PK

criteria

Modelled 20m

Distance Figure 7-15 details the collated acoustic modelling data used to determine the predicted

maximum distances to the sound effect criteria.
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7.1.5.2 Impact Pathway

To identify the values and sensitivities associated with invertebrates a review was undertaken of
the existing environment within the CSEP OA and out to 800 m of the CSEP OA to identify those
receptors associated with invertebrates. A distance of 800 m was used as this is the furthers
distance to the sound effect criteria as detailed in Table 7-6. This review identified the following
values and sensitivities:

e Crustacean species including commercial species such as scampi, prawns, and crabs.
e Molluscs such as:

o Specimen shells - bivalves and gastropods

o  Pearl oysters

e Soft and hard corals
7.1.5.3 Predicted Level of Impact - Crustaceans

Crustaceans including commercial species such as scampi, prawns and crabs are likely to be
present throughout the CSEP OA.

As detailed in Table 7-6 the maximum modelled distance to sound effect criteria for crustaceans
is 763 m.

The consequence rating for impacts to crustaceans is assessed as Minor (2) based on impacts
are predicted to be localised, short term effects with recovery in the timescale of months to <5
years given the following

e Lethal effects in studies have not been observed (Payne et al. 2007, Day et al. 2016a).

e Sub-lethal effects, relating to impairment of reflexes, damage to the statocysts and
reduction in numbers of haemocytes are documented at received levels of 209 dB re 1
pPa (PK-PK) (Day et al. 2016a). Based on the distances from the seismic source that these
levels would be reached it is possible that some individuals will incur a reduction in
fitness. However, it is unlikely that this would occur to the majority of individuals present
within the Active Source Area, therefore, impacts at a population level due to reduced
fitness would be unlikely as there would be sufficient unaffected crustaceans to maintain
the population.

e At higher received noise levels of 209 dB re 1 pPa (PK-PK) (Day et al. 2016a) impacts to
embryonic development were not observed with hatched larvae found to be unaffected
in terms of egg development, the number of hatch larvae, larval dry mass and energy
content and larval competency (i.e., survival in adverse conditions) thus recruitment
should be unaffected (Day et al. 2016a). Therefore, impacts at a population level due to
reduced recruitment would be unlikely as impacts to larvae and eggs were not observed.

e Indirect impacts on higher trophic level species that target benthic invertebrates as a
food source are also not expected. For example, benthic organisms are a key food source
for demersal fish species; following the passing of the seismic source, invertebrates are
still available to be foraged and any chronic mortality that occurs over the weeks or
months following exposure is expected to be negligible in the context or natural
mortality and recruitment. However, as this will only occur to a small proportion of
individuals present within the Active Source Area, impacts at a population level due to
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reduced fitness would be unlikely as there would be sufficient unaffected crustaceans to
maintain the population.

During the survey, there may be times when the seismic source is shutdown (e.g., as
mitigation for marine fauna sightings). Should this occur, the seismic vessel may return
later in the survey to complete infill of sections of acquisition lines that were missed. This
may result in the operation of the seismic source over a small stretch of seabed that has
been previously exposed to the seismic source. It is possible that repeat exposures could
result in a small increase in the proportion of organisms that experience sub-lethal
effects.

A range of studies have exposed female crustaceans bearing eggs to sound pressures of
approximately 196-237 dB re 1 pPa PK-PK, with no reports of acute or chronic mortality
in the adult lobsters and no mortality of embryos (Christian et al. 2003; DFO 2004). Day et
al. (2016a, 2016b) also reported that exposures equivalent to approximately 205 dB re 1
pPa (PK) did not impact the condition or development of eggs carried by female lobsters,
or the size or morphology of the larvae once hatched. Therefore, potential exposure of
berried females to the seismic source is unlikely to result in any mortalities to adult
females in addition to natural or fishing mortalities and, therefore, no reduction in the
adult spawning biomass.

The physical structure, ecosystem functioning and integrity of habitat where crustaceans
may be present are not predicted to be altered.

7.1.5.4 Predicted Level of Impact - Molluscs

Molluscs including commercial species such as specimen shells are likely to be present
throughout the CSEP OA. Pearl Oysters may be present in the CSEP OA.

As detailed in Table 7-6 the maximum modelled distance to sound effect criteria for molluscs is

80 m.

The consequence rating for impacts to molluscs is assessed as Minor (2) based on impacts are
predicted to be localised, short term effects with recovery in the timescale of months to <5 years
given the following:

If mortality impacts do occur to molluscs, it would be within natural mortality rates and
unlikely to have long term or population effects based on the findings of the study by
Day et al. (2016a).

If mortality, injury, or behavioural impairments did occur to molluscs during the weeks
and months following exposure, it would not occur to all molluscs thus, significant
impacts at a population level would be unlikely, as there would be sufficient unaffected
molluscs and recruitment from adjacent unaffected areas to maintain the population.

Using the particle motion threshold (the most relevant metric given that molluscs live in
or on the seabed), physiological impacts in the form of increased stress levels and
therefore a low risk of mortality in the long-term, but no mass mortality, are restricted to
a distance of no greater than 80 m from each seismic pulse location at the seabed.

Indirect impacts on higher trophic level species that target benthic invertebrates as a
food source are also not expected. For example, benthic organisms are a key food source
for demersal fish species; following the passing of the seismic source, molluscs are still
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available to be foraged and any chronic mortality that occurs over the weeks or months
following exposure is expected to be negligible in the context or natural mortality and
recruitment.

e During the survey, there may be times when the seismic source is shutdown (e.g. as
mitigation for marine fauna sightings). Should this occur, the seismic vessel may return
later in the survey to complete infill of sections of acquisition lines that were missed. This
may result in the operation of the seismic source over a small stretch of seabed that has
been previously exposed to the seismic source. It is possible that repeat exposures could
result in a small increase in the proportion of organisms that experience sub-lethal
effects or chronic mortality. For example, Day et al. (2016b, 2017) observed 9.4-11.3%
mortality in scallops exposed to a single pass of the seismic source, 11.3-16.1% mortality
in scallops exposed to two passes of the seismic source, and 14.8-17.5% mortality in
scallops exposed to four passes of the seismic source. The mortality rates were at the
low end of the range of naturally occurring mortality rates documented in the wild, which
range from 11-51% with a 6-year mean of 38% (Day et al. 2017). Day et al. (2017)
acknowledged that the changes observed are likely within the range of variation that can
occur from other common natural and anthropogenic stressors. The ecological
implications of such impacts on benthic invertebrate communities are not expected to be
significant or long-term.

e Impact to the Specimen Shell Managed Fishery is not predicted based on the only activity
within the Carnarvon OA was within two 10 nmi? reporting blocks with one recorded in
2016 and one in 2017.

e Pearl collection, holding and farming activities are limited to nearshore waters (Figure
5-63) with the 2016 - 2020 DPIRD FishCube data showing no effort within the CSEP OA
(Table 5-32 and Figure 5-63). The nearest pearl diving activities to the CSEP OA based on
2016 - 2020 DPIRD FishCube data occurred over 25 km south of the Carnarvon and
Browse OAs in waters between Port Hedland and Broome between 2014 and 2016
(Figure 5-63). 2016 - 2020 DPIRD FishCube data also shows that since 2017 pearl oyster
harvesting has been restricted to shallow (<30 m) waters off Eighty Mile Beach, at least
50 km from the southern boundary of the Browse OA. Thus, no impacts to commercial
pearl oysters in these harvesting grounds are predicted.

e Whalan et al. (2021) looked at the distribution of pearl oyster in water depths up to
100 m off Eighty Mile Beach and detailed that pearl oysters were found in water depths
from 28 to 76 m, with 92% in depths shallower than 40 m consistent with the
Department of Fisheries (2016) statement that in Western Australia, silver-lipped oysters
are found in waters between 8 and 40 metres deep, northward from Dirk Hartog Island
in Shark Bay. As shown in Figure 5-63 the CSEP overlaps a very small area of water
depths 40 m or less off Karratha and Broome, thus impacts could occur to a small
proportion of pearly oysters within the waters <40 m and waters > 40 m where pearl
oysters are found but at much lower numbers. If impacts did occur to a small proportion
of pearl oyster, significant impacts at a population level would be unlikely, as the majority
of the population would be unaffected and able to maintain the population.

e The physical structure, ecosystem functioning and integrity of habitat where molluscs
including pearl oysters may be present are not predicted to be altered.
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e The seismic source will not be operated within 500 m horizontal distance of the 60 m
depth contour (isobath) of banks and shoals (CM#8 for fish Table 7-12) therefore,
potential impacts to benthic invertebrates will be avoided in shallow water areas where
benthic invertebrate communities are likely to be more diverse than in deeper waters.

7.1.5.5 Predicted Level of Impact - Corals

As detailed in Table 7-6 the maximum modelled distance to sound effect criteria for corals is 20
m thus impacts to corals are not predicted as the minimum water depth for the CSEP is 25 m as
detailed in the Seismic Survey Parameters (Table 4-2).

7.1.5.6 Comparison of Predicted Level of Impact with Defined Acceptable Levels

This section reviews the predicted level of impact with the defined acceptable level.

Table 7-7: Assessment of Predicted Level of Impact with Defined Acceptable Level

Defined Acceptable Level

Predicted Level of Impact

Predicted Level
of Impact Below
Defined
Acceptable level?

Criteria Level
Principles of ~ Impact consequence Impact consequence is assessed as Yes
ESD category is Moderate or ~ Minor.
below.
The assessment is based on peer Yes
reviewed and published literature.
However, there is some scientific
uncertainty especially where a stock
The precautionary species biomass is not at a sustainable
principle is applied in level. Via commercial fishery
the presence of workshops an additional control was
scientific uncertainty. identified to undertake an annual
review of the relevant fisheries to
identify change in spawning biomass
and recruitment (See Control Measure
#1).
Environment Management of the They are no relevant legislative Yes
requirements activity is consistent requirements in relation to seismic
with legislation and surveys and invertebrates. The
other requirements development of the Operational
including conservation Protocol (Control Measure #2) with the
advice, recovery plans, commercial fishing industry is best
management plans and  practice.
industry best practice
guidance.
Internal Management of the The activity will be managed as per the Yes
Context activity is consistent requirements within the Adjustment

with the CSEP
evaluation process and
implementation
strategy.

Protocol (Control Measure #5) and the
Operational Protocol (Control Measure
#2) developed with the commercial
fishing industry, and the controls
identified within this section of the EP.
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Defined Acceptable Level

Criteria Level

Predicted Level
of Impact Below
Defined
Acceptable level?

Predicted Level of Impact

External
Context

Relevant persons
objections or claims
have been assessed,
responded to and
controls adopted for
objections and claims
which have merit.

Commercial fishers have raised Yes
concerns in relation to direct impacts
to commercial species and indirect
impacts to catch rates. This resulted in
the development of the Operational
Protocol (Control Measure #2) which
details spatial and temporal controls
to minimise impacts to commercial
species and the Adjustment Protocol
(Control Measure #5) developed to
provide a practical, evidence-based
process and reasonable monetary
adjustment to a commercial fisher for
loss of catch, displacement, and fishing
gear loss or damage where these
impacts cannot be avoided.

Via commercial fishery workshops an
additional control was identified to
undertake an annual review of the
relevant fisheries to identify change in
the sustainability of the stock to
identify any long term impacts to the
fishery and commercial fishers catch
rates (See Control Measure #1).
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7.1.5.7 ldentification of Controls and Demonstration of ALARP

Control measures are adopted to ensure that environmental impacts will be of an acceptable
level and ALARP. Table 7-8 details the controls that will be implemented and those that were
reviewed and not adopted.

Table 7-8: Identification of Controls and Demonstration of ALARP

Control Measure

Justification Adopted

CM#1: Annual
Fisheries Review

An annual review of the sustainability of fisheries will be undertaken Yes
to identify changes to stock status. The review will be undertaken

within 1 month of the public release of the any of the following

reports:

e  Status of Australian Fish Stock Report.
e  Status of Key Northern Territory Fish Stocks Report.

e Status Reports of the Fisheries and Aquatic Resources of
Western Australia.

Where changes are identified consultation will be undertaken with
the relevant fishery manager, licence holders and fishery
association to identify additional controls that may be required prior
to a seismic survey being conducted under the CSEP over the
relevant fishery fished area.

In addition, where changes to a commercial fishing licence holder's
catch are reported to a CSEP titleholder in connection with a seismic
survey conducted under the CSEP, consultation will be undertaken
with the relevant fishery manager, licence holder and fishery
association to discuss and evaluate the available information.

CM#2: Operational
Protocol

The Operational Protocol has been developed in consultation with Yes
the commercial fishing industry. The protocol establishes spatial

and temporal controls to limit the size, location and frequency of

seismic surveys conducted under the CSEP. Spatial and temporal

controls are typically used to minimise impacts to commercial

invertebrate eggs and larvae.

The operational protocol has the following commitments that will
minimise potential impacts to commercial invertebrate species:

e Wherever possible and operationally feasible, and taking into
consideration other critical timing factors, Petroleum
Titleholders will work with commercial fishers to avoid seismic
survey activities during the most active fishing and spawning
periods of any directly affected managed fishery.

e The total combined size of the Acquisition Areas of any 3D or 4D
seismic surveys, or survey phases, conducted under the CSEP
will not exceed 40,000 km? in any calendar year. This equates to
6% of the CSEP OAs per year.

e The Acquisition Area of any single 3D or 4D seismic survey, or
survey phase, conducted under the CSEP will not exceed 10,000
km?2. This equates to 1.5% of the CSEP OAs.

e The Active Source Area of any 3D or 4D seismic surveys
conducted under the CSEP will not overlap other previously
acquired 3D seismic survey Active Source Areas within the same
Regulated Fishing Season of any surveys conducted under the
CSEP. This will allow a minimum of one year between surveys
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