XY AUSTRALIAN
ANTARCTIC
PROGRAM

Australian Government

Department of Climate Change, Energy, the Environment and Water

Australian Antarctic Division

INITIAL ENVIRONMENTAL EVALUATION
RSV Nuyina Operations and Science Systems
2024 - 2029

May 2024




Initial Environmental Evaluation — Operation of RSV Nuyina and Science Systems

Contents
1 NON-TEChNICAl SUMMAIY ...t e e rte e e e e ate e e e s te e e e s abeeeeesnneeeeennsees 4
P [0 d oo [0 o A Te T g Y=Y o Vo IR Yole o 1T USRS 6
21 INEFOAUCTION .ttt sttt et b e sbe e st st e s b e s bt e beenneesnees 6
2.2 Statutory ReqUIrEmMENtS ... 6
2.3 Purpose and Scope of the DOCUMENT .......cceiiiiicciieieiee e e e e e 7
3 Description of the Proposed ACLIVILY .....ccueeiiiiiiii ittt re e e are e e e sareee s 8
3.1 Location of the Proposed ACLIVILY .....cccciieee ittt e re e s srre e e seaaaeeeeans 8
3.2 ACTIVITY OVEIVIEW ...ttt ettt eeeeeeeeeeeeeeeeeeeeeeeeseeesseseesaesseesesensnsnsssnsnsnnnsnsnsnnnnes 9
3.2.1 0T o] o] AV @ YT oV 11 YRR 12
3.2.2 Scientific ReSEArch OVEIVIEW........couiiiiiieiiie ettt s 12
3.3 BT .01 =SSP P PP PPPPPPPPPPPPPPPR 12
3.3.1 Schedule Of ACTIVITIES ..c..eiieiiiieeeeer e e 12
4  Detailed Description Of ACHIVItIES......ccuuiiiiiii i e e ee e e e 14
4.1 Y U o o] AV @] 01T =Y [ o - URRR 14
4.1.1 Resupply - Davis Research Station .........cceeevcieeiiciiiee e e 14
4.1.2 Resupply - Casey Research Station ........c.ccceecveeiiiieie e e 16
4.1.3 Resupply - Mawson Research Station.........ccccueeiiiiiic e 18
4.2 Resupply Equipment, Logistics and Methods...........ceeeiiiiiiiiiiieiie e, 20
4.2.1 Davis Research Station RESUPPIY.......uuviieiieiiieiiiiiiee ettt e e e e e e e e e e esnrrae e e e e e e e eanes 20
4.2.2 Casey Research Station RESUPPIY ..cccceveeeiiiiiee ettt 21
4.2.3 Mawson Research Station RESUPPIY .eeeeeveeeeeiiiiieecieee ettt e 22
4.3 Y T T LYol =] g VoS @ o T=T = (o] o PPt 23
43.1 Science Operations — UNAEIWAY .......ceeeeeiicciiiiiiee e ecccitiee e e e eesetare e e e e e s e esnneaaeeeeeeeeennes 24
5  Alternatives to the Proposed ACLIVILY ....cecci it e e e arrre e e e e e 27
5.1 Not Carrying ouUt the ACHIVITY ...cciiciiiieeeee e e araee s 27
5.2 Alternative 10cations and tiIMING........ccveeiiiiii it e e s erae e e 27
53 Alternative methods and technNOIOZIes...........uvviiiiiii e 28
6  Description of the ENVIFONMENt.........uviiiiii et e e e e e e e aeaeeaaeen 29
6.1 Physical characteristics of the Southern OCean..........ocoovcciiiiiii e 29
6.2 Physical Characteristics of the Davis Research Station.........cccccveciieeiiiieec e, 30
6.2.1 WWATITE ettt st ne e e 31
6.2.2 Nearshore Marine COMMUNITIES. .....ccueeriiiiriierrie et 34
6.2.3 Meteorology and CliIMAate ....cc.ueii i e s areee s 34
6.2.4 HUMAN PreSENCE ....oiiiiiiiiiiiiiiiiiiitc e 35
6.3 Physical Characteristics of Casey Research Station .........cccccvveiiiciiee e 35

Page 10f91

D24/8689 — IEE RSV Nuyina and Science Systems



Initial Environmental Evaluation — Operation of RSV Nuyina and Science Systems

6.3.1 WWIATITE ettt st st e b e nnee e 36
6.3.2 Nearshore Marine COMMUNITIES.......coieerieriirie ettt s 39
6.3.3 Meteorology and CliIMate ........eeeeriii it e e e e e e e neaee s 39
6.3.4 HUM@N PrESENCE ....eeiiiiiiiiietiic e e 39
6.4 Physical Characteristics of Mawson Research Station.........cccceevvciieeiiiiiec e, 40
6.4.1 WWATITE et st s sttt ne e e 41
6.4.2 Nearshore Marine COMMUNITIES. .....ccueeeiiiiriieeie et 44
6.4.3 Meteorology and CliIMAte ....cc.ueii i e e s sareee s 44
6.4.4 HUM@N PreSENCE ....eeiiiiiiiiiitc e 44

7 Assessment of Environmental IMPactS........coccuiiiiiiiiie et e et e e e e 46
7.1 1Y/ 1] g Vo Yo [o] o -V NP 46
7.2 ACTIVITIES et e e s e e st e e s e e e s e e e e e sanre e e e s anrneeenane 46
7.3 ENVIroNmMENtal ASPECES ......euiiiiiiiee et e e e e e et ar e e e e e e e e bt aae e e e e e eeennes 47
7.4 Potential Impacts and Mitigation IMEASUIES...........eevveiiiiiiiiiiiiee et eecirrre e e e e e 48
7.4.1 Biological Change and Habitat Change ........ccceevviiiiii i 48
7.4.2 Disturbance or Destruction of Flora and Fauna.........cccceeeeiienininseeneenec e 49
7.4.3 NOISE POHULION ...ttt et st esne e e snee s 51
7.4.4 Pollution of Sea Water, Sediments, SNOW and IC€......cceceveiciiiiiieeeieeccrieeee e, 51
7.4.5 POIUTION OF A ettt st s s e 53
7.4.6 Degradation of Wilderness ValUes...........coeiuiiiiiiiiie e 54
7.4.7 Impacts on Other Programs OF ProjeCtS.......ccueiiiicieeeeciieeeccieee e e eseree e e saaeee s 54
7.4.8 (O8] 0 [0] 1Y [0 0T o X ot £ SRR 55
7.5 Evaluation of Environmental IMPacts........ceeoe i 55
7.5.1 V=7 VoY Fo] Lo} .Y NSRS 55

7.6 IEE Operation of RSV Nuyina and Science Systems: Evaluation of Environmental Impacts 59

7.7 Environmental Monitoring and Management ..........cceeoivcciiiiiiie e e eeecirree e e e 67
7.7.1 Whole-of-Program Environmental MoNItoring ........coocccciiiieeieei e 67
7.7.2 Incident and Hazards REPOITING.......coccuiviiiieee ettt crrre e e e e e e e arraee s 68
7.7.3 Compliance Monitoring — Maritime Regulations.........cccccceveeiiiiiecciiee e 69

8 UNCEITAINTIES ..eviiiiiiiii i 69
9 SUMMArY aNd CONCIUSION ..eiiiiiiieiiiiiee ettt e st e e s e e s s sabee e s sabeeessnbeeeseareeesennsens 70
L0 AULNOTS ettt sttt e s bt e b et e st e e s b e e e s b e e e bt e e bt e e s bee e nae e eareesreeesareeeares 70
11 ACKNOWIEAGEMENTS......eeiii ettt e e e e e et e e e sette e e e ebtaeeesnteeeesstaeaesstaeeesstaneeanns 70
12 PUDBIIC COMMENES ..ttt sttt et b e s bt e sbe e sat e et e e be e beesbeesanesanesane 72
13 Acronyms and abbreViations ..........cccciieii it st e e e rare e e e enraeaeeans 77
RETEIENCES ...ttt ettt et e e s bt e e bt e e s ab e e s bt e e sabeesabeeeasteesabee e nbeesnteesneeesareeeares 80

Page 2 0f 91

D24/8689 — IEE RSV Nuyina and Science Systems



Initial Environmental Evaluation — Operation of RSV Nuyina and Science Systems

Appendix 1 - Compliance with Legislative reqQUIr€mMents ........ccccceeecieeeiiiieee e e 81
Appendix 2 - Shipping Legislation, Conventions, Regulations and Classification Notations........... 82
Appendix 3 — RSV Nuyina DOCUMENTAtION......coiii ittt e e errrre e e e e e e eanr e eeeeeeean 88

Page 3 of 91

D24/8689 — IEE RSV Nuyina and Science Systems



Initial Environmental Evaluation — Operation of RSV Nuyina and Science Systems

1 NON-TECHNICAL SUMMARY

The Australian Antarctic Division (AAD) has prepared this Initial Environmental Evaluation (IEE) to
assess the potential environmental impacts associated with the operation of the Australian
icebreaker RSV Nuyina and Science Systems from August 2024 — August 2029. The Vessel supports
the resupply of Australia’s three Antarctic research stations, and the sub-Antarctic Macquarie Island
station. RSV Nuyina AAD’s platform for supporting marine and atmospheric science in Antarctica and
the Southern Ocean with an expected operational life of 30 years. The AAD proposes to continue
using the RSV Nuyina to support the achievement of the Australian Government’s Australian
Antarctic Strategy and 20 Year Action Plan and goals of:

e maintaining the Antarctic Treaty system and enhancing Australia’s standing within the
system

e protecting the Antarctic environment

e conducting world-class science, and

e understanding the role of Antarctica in the global climate system.

The initial IEE for the operation of the RSV Nuyina was prepared an authorised in 2021 for a period
of 3 years. A Preliminary Assessment (PA) on the operation of RSV Nuyina’s science systems was
prepared and assessed separately to allow for the extensive commissioning and testing of science
systems during the 2-year warranty period. The intent of this IEE is to bring together both the vessel
and science systems operational activities now that the commissioning program is complete and to
provide the basis for environmental assessment and authorisation for the next 5 years. A revised PA
for the Operation of RSV Nuyina and science systems was undertaken in January 2024 and confirmed
the requirement to review and update the IEE (this document).

This multi-year IEE has been prepared on the basis that station resupply operations for the next five
years will continue at similar levels and over a similar geographic range used to support Australia’s
Antarctic Program (AAP) over the last decade. The increased cargo and logistics capability provided
by the RSV Nuyina, and commissioning of onboard science systems, will enable the AAP to achieve
greater efficiency in operations and station resupply, and provide increased opportunities to conduct
marine science in the Southern Ocean.

Through the IEE process an environmental impact assessment of RSV Nuyina operational and science
system activities has identified the level of environmental risk from these activities, and the current
management and mitigation measures employed. This assessment has been used to identify
environmental monitoring requirements from vessel and science system operations and any
refinements to management and mitigation measures to enhance the protection of the Southern
Ocean and unique Antarctic environment.

The AAD’s Environmental Policy outlines a commitment to continual improvement in environmental
management performance and forms the foundation of the AAD’s Environmental Management
System (EMS). The EMS provides a systematic framework for managing the AAD's interaction with
the environment, and considers the environmental aspects, impacts, risks and opportunities
associated with activities and strategic planning. The overall objective of the EMS is to protect the
unique environmental values of Antarctica and the Southern Ocean, and to ensure environmental
monitoring and management are foremost in planning and operations within the organisation.
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The majority of environmental impacts are mitigated through AAD’s and the shipping management
contractor standard operating procedures, management plans, manuals and guides which have been
developed and improved over years of operational experience in Antarctica. This assessment has
determined that, in the most part, existing mitigation measures are effective in ensuring impacts to
the Antarctic environment are minimised. There are however some activities which have
unavoidable impacts, with future mitigation measures dependent on emerging practices,
technologies and alternative fuel resources.

In the current AAP, key environmental indicators, activities and incidents will be monitored to ensure
unforeseen and predicted impacts are monitored and managed appropriately. Monitoring activities
include audits and assessment of vessel systems undertaken to maintain compliance with
international standards, other Antarctic relevant legislation, and the AAD’s environmental policy and
commitment to continuous environmental improvement.

This environmental monitoring and reporting will be undertaken to:

e Ensure impacts are avoided or limited consistently with the environmental principles of the
Protocol on Environmental Protection to the Antarctic Treaty (also known as the Madrid
Protocol and hereafter referred to as the Environmental Protocol),

e Evaluate the IEE’s conclusion that the impacts of shipping operations remain no more than
minor or transitory,

e Inform any changes needed to practices to comply with any impact thresholds described in
the IEE and associated management systems,

e Ensure that environmental impacts are not in conflict with the community’s expectations in

e relation to Antarctica’s protection, and

e Inform the mitigation of any unforeseen and potentially significant impacts associated with
shipping operations as described in this IEE.

Australia has a longstanding commitment to the Antarctic Treaty Environmental Protocol. The
Protocol is implemented through the Antarctic Treaty (Environment Protection) Act 1980, and
delivered across the AAP by the adoption of best practice environmental management and
compliance with international standards, the AAD’s Environmental Policy and commitment to
leadership in environmental stewardship in Antarctica.

This assessment concludes that the operations of RSV Nuyina and science systems, as described in
this IEE, will result in some environmental impacts. However, provided the mitigation, monitoring

and reporting measures described in this document are adhered to, these impacts will be no more
than minor or transitory.
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2 INTRODUCTION AND SCOPE

2.1 Introduction

Australia’s Antarctic program is managed on behalf of the Australian Government by the Australian
Antarctic Division of the Department of Climate Change, Energy, the Environment and Water
(DCCEEW). The AAD is tasked with advancing Australia’s strategic, scientific, environmental and
economic interests in the Antarctic by protecting, administering and researching the region. To this
end, Australia maintains three research stations on the coast of East Antarctica — Casey in Wilkes
Land, Davis in Princess Elizabeth Land, and Mawson in Mac Robertson Land.

In April 2016, the former Prime Minister launched the Australian Antarctic Strategy and 20 Year
Action Plan (the Strategy), which sets out Australia’s national interests and our vision for Australia’s
future engagement in Antarctica. In 2022, an update to the Strategy was undertaken, which clearly
defines the priorities for the next five years. The operation of the new Icebreaker RSV Nuyina and its
science system capability is a centrepiece of this strategy.

A multi-purpose icebreaker with capacity to resupply Australia’s Antarctic station network and to
support scientific research in the sea-ice zone and coastal fringe is an essential component in
delivering Australia’s national interests in Antarctica. Without access to the capability to undertake
these tasks, either in a single ship, or use of multiple ships, Australia would be unable to operate its
Antarctic stations or undertake scientific research in the sea-ice zone.

2.2 Statutory Requirements

To ensure the protection of the Antarctic environment, the Antarctic Treaty nations adopted the
Antarctic Treaty Environmental Protocol, which came into force in 1998.

Australia enforces the provisions of the Environmental Protocol through the Antarctic Treaty
(Environmental Protection) Act 1980 and Environmental Impact Assessment Regulations 1993. The
Antarctic Marine Living Resources Conservation Act 1981 implements the Convention of the
Conservation of Antarctic Marine Living Resources.

The ATEP Act provides for three levels of environmental assessment — Preliminary Assessment (PA),
Initial Environmental Evaluation (IEE) and Comprehensive Environmental Evaluation (CEE). The
required level of assessment is related to the likely extent of the impacts of an activity. The initial IEE
for the operation of the RSV Nuyina was prepared an authorised in 2021 for a period of 3 years. This
IEE combines both the vessel and science systems operational activities now that the commissioning
program is complete, and provides the basis for environmental assessment and authorisation for the
next 5 years.

A PA for the Operation of RSV Nuyina and science systems was prepared in January 2024. Its
assessment confirmed the requirement for an IEE (this document). The Antarctic Treaty
(Environment Protection) (Environmental Impact Assessment) Regulations 1993 specify the
mandatory content of IEEs for the purposes of paragraph 12g (2) (a) of the ATEP Act. Compliance
with the required content is provided in Appendix 1.

Page 6 of 91
D24/8689 — IEE RSV Nuyina and Science Systems



Initial Environmental Evaluation — Operation of RSV Nuyina and Science Systems

2.3 Purpose and Scope of the Document

The purpose of this IEE is to provide details for the assessment of RSV Nuyina and science systems
operations south of 60°S, and the potential impact of these activities on the Antarctic environment.
Whilst the vessel will also operate north of 60°S during transit and for resupply of AAD’s sub-Antarctic
Macquarie Island station, the assessment of activities outlined in this IEE are limited to south of
60°S. It includes consideration of alternatives to the proposed activity and consideration of
cumulative impacts in light of existing and known planned activities.

Included in this IEE is an evaluation of the measures to be undertaken and applied in order to
minimise or avoid these impacts.

This document contains the following sections:

e Section 3 describes the proposed activities

e Section 4 describes the proposed activities in detail

e Section 5 describes the alternatives considered

e Section 6 describes the local environment

e Section 7 describes the environmental impacts and the measures proposed to minimise or
avoid them

e Section 8 identifies any uncertainties and knowledge gaps relevant to preparation of the
evaluation, and

e Section 9 outlines the conclusions.

A Non-technical summary has been included at the beginning of the document to provide an
overview of the IEE.
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3 DESCRIPTION OF THE PROPOSED ACTIVITY

3.1 Location of the Proposed Activity

Station resupply will be conducted in station operational areas with the vessel positioned
at or near to each Antarctic station, which are located as per below. On occasions, the
vessel may be required for a search and rescue or marine incidents, to support another
station’s resupply activities or for non-marine science voyages to less frequented
locations such as Heard and McDonald Islands. The RSV Nuyina may operate anywhere
within the Antarctic Treaty area, including near Antarctic Specially Protected Areas
(ASPAs), but typically operates in the area between Tasmania and the Australian Antarctic
and sub-Antarctic stations.

The operation of science systems may occur while the vessel is at sea or positioned at any of the
four Australian Antarctic stations. Conducting approved marine science projects could extend a
resupply voyage to encompass a more extensive science data and sample collection program.

Name of location(s): Davis research station, Casey research station, Mawson research station.

Co-ordinates of location(s):

Davis: 68° 34 36”S 77° 58.03"E,
Casey: 66° 16’ 55”S 110° 31'.39"E,
Mawson: 67° 36’ 10”S 62° 52’ 26”E

The map below shows the typical voyage routes for the RSV Nuyina. Information on previous
shipping schedules, situation reports and voyage tracks can be found at the following Link
https://secure3.aad.gov.au/public/schedules/voyage.cfm
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Australian Antarctic Program
icative Annual Resupply Routes
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Figure 1 Typical voyage routes to Australian Antarctic stations
3.2 Activity Overview

The AAD is responsible for the Antarctic research stations Casey, Davis and Mawson (and the sub-
Antarctic station at Macquarie Island). These stations are dependent on seasonal resupply, normally
performed during October to April. Annual resupply is essential to maintain station operations and
Australia’s year-round presence in Antarctica. Ice strengthened and icebreaker vessels are the
principal means by which supplies (primarily dry cargo, fuel and water), equipment and
expeditioners (personnel), are transported from Hobart to the research stations and are a vital
platform for conducting science in the Southern Ocean.

Research Supply Vessel (RSV) Nuyina’s primary roles are to be a platform for station resupply and
scientific research. RSV Nuyina’s secondary purposes are to support the capability of Australia’s
other agencies (e.g. Australian Defence Force, University research etc.), and to contribute to
emergency response (both Australian and international) as required.

RSV Nuyina is owned by the Commonwealth of Australia, as represented by the AAD
through the Department of Climate Change Energy, Environment and Water. Serco Defence
is the registered agent for the vessel and has been contracted to operate and maintain the
vessel on behalf of the AAD. Through Contract, Serco Defence is required to comply with
environmental legislation applicable to Antarctic operations, including but not limited to:

e The Antarctic Treaty (Environmental Protection) Act 1980;

e The Antarctic Treaty (Environmental Protection) (Waste Management)
Regulations 1994;

e The Antarctic Treaty (Environmental Protection) (Environmental Impact
Assessment) Regulations 1993;
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e The Antarctic Marine Living Resources Conservation Act 1981;
e The Environmental Protection and Biodiversity Conservation Act 1999;

e The Environmental Protection and Biodiversity Conservation Regulations 2000;
and

e The Environment Protection and Management Ordinance 1987 (HIMI).

In conjunction with the AAD RSV Nuyina Environmental Monitoring Plan and the Serco
Environmental Management Plan, the vessel also certified under ISO 14001:2015 Environmental
Management Plan. This internationally recognized standard for Environmental Management
Systems (EMS) provides a framework for organisations to implement an EMS, and continually
improve their environmental performance. By adhering to this standard, the RSV Nuyina ensures
that vessel operations are taking proactive measures to minimise the vessel's environmental
footprint, comply with relevant legal requirements, and achieve the AAD's environmental objectives.
This framework encompasses various aspects, from resource usage and waste management to
monitoring environmental performance and involving both internal and external stakeholders with
our environmental commitments.

RSV Nuyina has also achieved ISO 50001: Energy Management System accreditation to ensure
efficiency in energy use, compliance with internal policies and to energy management objectives.

Serco Defence reports on environmental compliance and performance to the AAD through
established reporting mechanisms under the Contract.

Table 1 RSV Nuyina specifications

Name RSV Nuyina

Namesake Palawa kani for southern lights
Owner Government of Australia
Operator Serco Defence

Port of registry Hobart, Australia

Ordered 2015

Builder Damen Galati shipyard (Galati, Romania)
Laid down 8 September 2017

Launched 24 September 2018
Completed 19 August 2021

Identification e IMO number: 9797060

e MMSI humber: 503000183

e Callsign: VMIC
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General characteristics

Type Icebreaker, Research vessel
Displacement 25,500 tonnes

Length 160.3 m (526 ft)

Beam 25.6 m (84 ft)

Draught 9.3 m (31 ft)

Ice class Polar Class 3 Icebreaker
Installed power e 2 xMAN 16V32/44CR

e (2x9,600kW)
e Four diesel generators
Propulsion e CODLAD system
e Two variable pitch propellers
e Three bow thrusters
e Three stern thrusters
Speed e 16 knots (30 km/h; 18 mph) max;
e 12 knots (22 km/h; 14 mph) cruise;

e 3 knots (5.6 km/h; 3.5 mph) through 1.65 m (5 ft)

of ice
Range 16,000 nautical miles (30,000 km; 18,000 mi)
Endurance 90 days
Capacity e 1,900 m3 (67,000 cu ft) of cargo fuel

e 1,200 tonnes of cargo
e 96TEU

e 117 passengers

Crew 32

Aircraft carried Up to four helicopters
Aviation Hangar and helideck
facilities
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3.21 Resupply Overview

An outline of current and future annual station resupply operations, for the RSV Nuyina, for each
AAD research station, is provided in detail in Section 4 of this IEE. Resupply operations may be
completed in a single station voyage, or as part of a multiple station resupply voyage. Voyage and
station resupply programs will depend on the amount of cargo and expeditioners needing transport
to and from respective stations. Voyages may be any combination and adaptation of the examples
described below:

e A combined marine science and resupply voyage to any research station. Extension of a
resupply voyage to encompass more extensive marine science activities including data and
sample collection program,

e A multiple station resupply voyage could require any combination of key vessel to shore
interface enablers including barges, amphibious vehicles (LARCs), helicopters, dedicated
science tender, workboats and other small watercraft, and

e A combined voyage may support the delivery of supplies to more than one of the Antarctic
stations.

3.2.2 Scientific Research Overview

RSV Nuyina provides Australia’s only icebreaking scientific research platform. The Vessel provides a
flexible platform supporting numerous sample and data collection systems along with associated
services and workspaces for analysis and support.

Scientific equipment and support systems can be modified, installed and integrated into the Vessel
permanently or temporarily as required to meet changing scientific requirements. This may range
from simple configuration of temporary equipment for a particular voyage, through to significant
engineering works to prepare for a major scientific research task.

Underway data collection is conducted on all voyages, with usually one voyage each season
dedicated to scientific research activities. A science voyage may be undertaken any time of year and
will require a unique combination of science capabilities fitted to the vessel, often designed to
support novel activities to enable new science. Science projects separate to the underway activities
addressed in this IEE will require separate environmental authorisations.

3.3 Timing
3.31 Schedule of Activities

A standard shipping season to Antarctica and the Southern Ocean operates between October and
April each year. RSV Nuyina will generally operate between 200 and 260 days in a 12-month period,
with approximately 100 days of that time south of the 60" parallel south.

Activity dates for each season are published by the AAD in an annual Shipping Schedule. Current and
previous shipping schedules are published on the AAD public webpage can be viewed at
https://secure3.aad.gov.au/public/schedules/voyage.cfm

Station resupply is an annual occurrence and each station will be visited by the Vessel on at least one
occasion, and some stations may be visited more than once depending on the shipping schedule.
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The duration of visits will depend on the weather and ice conditions as the Vessel may be required
to undertake icebreaking activities both in and out of the station areas.

Time at the stations is often weather dependent with blizzards and strong winds sometimes
necessitating the suspension of resupply activities, requiring the ship to depart and loiter in a nearby
navigational area with adequate maneuvering space. It should be expected that resupply operations

could take up to three weeks at each station, but this also depend on the scale of resupply activities
required.

Dedicated marine science voyages may spend in excess of 30 days south of 60° south.
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4 DETAILED DESCRIPTION OF ACTIVITIES

41 Resupply Operations

The objective of this activity is to undertake the annual resupply of Australia’s Antarctic research
stations to facilitate the conduct of AAD sponsored scientific research, which delivers Australia’s
national scientific priorities and objectives. Shipping is the prime means used to deliver supplies
(primarily dry cargo, fuel and water), equipment and expeditioners from Hobart to the research
stations and return waste to Australia from stations (RTA). A station resupply voyage could require
any combination of key vessel to shore interface enablers including barges, helicopters, science
tender, workboats and other small watercraft.

Resupply activities addressed within this IEE include all operational and underway science activities
that occur throughout a voyage, and prior to reaching and transferring that activity to the terrestrial
environment (e.g. ice and land).

411 Resupply - Davis Research Station

The first voyage of the season is usually dedicated to resupplying the Davis research station and may
be required to transfer cargo and personnel to and from other stations en route to Davis research
station. On average, the voyage transit takes between 10-13 days to cover the 2,597 nautical miles
from Hobart to Davis research station. Transit time will depend upon environmental conditions
and/or other en route tasks such as marine science activities or possible diversion to another
research station.

The resupply voyage overarching objective is to deliver essential supplies of food and fuel as well as
changeover personnel at the station. Additional personnel are also onboard, undertaking a round
trip voyage, to support resupply activities such as refuelling and cargo operations. This early season
resupply operation occurs in spring, usually October or November, and as such, the surrounding
waters at Davis research station are usually beset in stable fast ice. The presence of suitable fast ice
enables the construction of an ice road between the Vessel and the shore to support the transfer of
personnel, solid cargo and bulk liquid (fuel and water) over the surface of the ice. The resupply
operation can take between 7-15 days depending upon the number of days that are unproductive
due to poor environmental conditions.

It is expected that RSV Nuyina will break through the fast sea ice within one to two nautical miles
from the station and maintain its position in the sea-ice without use of moorings or anchors
(although position can be held through continuous use of the engines). The ice is drilled and tested
for strength before cargo operations commence. The sea-ice is generally suitable for ice road
operations until late November and the AAD is able to determine the Gross Vehicle Mass (GVM)
limitations for the thickness of ice on arrival. Typically, ice road operations are conducted when
there is at least 1.35 metres of stable fast ice to allow the safe traverse of a 32 tonne GVM cargo
vehicle.

Overwater resupply may be conducted at Davis research station when it is ice-free, utilising barges
for cargo and smaller vessels for personnel transport as described for Casey and Mawson research
station resupply (Sections 4.2.2 and 4.2.3). In this instance the Vessel will anchor at a designated
anchorage in approximately 20 metres of water and at the same location as the over-ice position
(below map). Davis research station has a wharf that can accept two containers, twenty-foot
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equivalent units (TEU), positioned side by side, a rough terrain 50 tonne crane, and a boat ramp to
enable the driving of vehicles on and off the barges.
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41.2 Resupply - Casey Research Station

The resupply voyage to the Casey research station is usually a dedicated voyage due to the large
volume of equipment and supplies requiring delivery each year. However, the Vessel may also
transfer some personnel and cargo to and from other stations before or after visiting Casey research
station. On average the voyage transit takes between 7 to 11 days to sail the 1,848 nautical miles
from Hobart to Casey research station. This transit time will depend upon environmental conditions
and/or other en route tasks such as marine science activities or diversion to another station. There
may be a requirement to conduct icebreaking through approaches to Casey research station, over
the Peterson Bank, which may cause voyage delays. The voyage is used to change over personnel at
the station and also carries personnel undertaking a round trip voyage.

This resupply operation is usually at the beginning of summer, in December, and as such, the
surrounding waters at Casey research station are clear of sea ice close to shore. This allows the use of
barges and tenders to support the transfer of personnel, solid cargo and bulk liquid over the water
to the shore. The resupply operation could take between 7-15 days depending upon the number of
days that are unproductive due to poor environmental conditions.

The Vessel will usually anchor within one to two nautical miles from the station in Newcomb Bay in
about 60 m of water as indicated below (below map). The anchorage location is renowned for poor
holding and the Vessel’s Dynamic Positioning (DP) capability may be used to maintain its position
when experiencing strong winds.

Page 16 of 91






4.1.3 Resupply - Mawson Research Station

The resupply voyage to the Mawson research station is usually conducted in January or February.
Waters at Mawson are often unpredictable due to the prevalence of pack sea ice that is constantly
moving with the changes in wind direction. The nature of these sea ice formations outside of the
station’s harbour does not usually support the over ice resupply operation utilised early in the
season for Davis research station.

The challenging environmental conditions approaching and adjacent to Mawson station preclude
access to the station’s harbour until later in the season. Mawson resupply is generally a dedicated
voyage or may be combined with a late season visit to Davis research station to deliver or collect
cargo and personnel. In some years a helicopter supported resupply operation will be required if
there is no clear or safe surface passage to Mawson station.

On average, the voyage transit can take between 12-16 days to sail the 2,956 nautical miles from
Hobart to Mawson station. This transit time will depend upon environmental conditions and/or
other en route tasks such as marine science activities or diversion to another research station. The
resupply operation can take between 7 to 15 days depending upon the number of days that are
unproductive due to poor environmental conditions and the method of resupply cargo delivery. If
harbour access is possible, the resupply operation will be undertaken similarly to the Casey research
station over water operation, as described earlier. Due to its size and prevailing winds, the RSV
Nuyina will moor close to outer West Arm using two lines secured from the bow, secured to bollards
on the shore and holding position using astern thrust on the propellers (below map). The mooring
arrangement may be assisted by dynamic positioning mode from time-to-time. Occasionally, the
operation may take advantage of brief weather windows to operate in dynamic positioning mode
alone.
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4.2 Resupply Equipment, Logistics and Methods
421 Davis Research Station Resupply

The key activities to enable the over ice resupply operation at Davis station are three station-based
trucks, station-based Material Handling Equipment (MHE) and infrastructure, the Vessel’s two main
cranes, bulk fuel transfer capability, and the helideck. The trucks conduct a line haul operation, with
a truck arriving alongside the Vessel as often as every 20 minutes to deliver back loaded cargo before
accepting resupply cargo and returning to the station. The Vessel’s cranes will unload and load most
cargo in TEU containers directly on to the trucks, while the Station’s MHE will offload TEU, into a
cargo laydown area.

Usually, two BK-117 helicopters will fly off the Vessel and remain at Davis station over the summer
season to support science and logistics operations before returning to Hobart on the Vessel at the
end of the summer season. Helicopters are not usually used for resupply tasks during this voyage.
Occasionally, helicopters are used for forward reconnaissance of sea-ice to reduce the time taken for
the vessel to reach its destination. All aviation activities and the operation of aircraft as part of
resupply are authorised separately.

The incoming solid cargo for a Davis station resupply typically ranges between 650 and 900 tonnes
per season. It may be delivered during a single voyage or across multiple resupply voyage
operations. The amount of solid cargo requiring back load to Hobart will vary significantly each
season, however it is usually less in volume than the incoming resupply solid cargo due to
deployment and consumption of cargo. Construction waste and legacy waste reduction programs
may require a significant increase in the back load of solid cargo to Hobart.

On average, 700,000 litres of Special Antarctic Blend (SAB) diesel will be pumped ashore via a flexible
lay flat fuel line connected to the shore side fuel farm, which has a maximum storage capacity of 1.2
million litres. The fuel line is deployed from a spool across the ice and is supported by a booster
pump. The fuel line is then constantly monitored throughout the pumping period which typically
takes 24 hours from deploying the hose to its cleaning and retrieval.

Currently the average amount of aviation fuel (JET/A1) transferred from the Vessel to the shore each
season to Davis station is approximately 165,000 litres. It is usually transported as containerised
Dangerous Goods (DG) cargo in 20’ ISO half height containers, each holding 39 x 200 litre drums,
and/or 1,000 litre Intermediate Bulk Containers (IBCs). In the future, and as part of AAD’s Bulk
Aviation Fuel initiative, JET/A1 will be transported in TEU bulk fuel containers and will replace >90%
of drum stock. It is estimated that 8-9 TEU will be transported to Davis station amounting to
approximately 160-200 kL per resupply voyage. Tanks will be rotated back to Australia each year for
refilling, cleaning and certification.

Up to 200,000 litres of bulk potable water may be delivered to Davis station during a voyage. It will
be pumped from the Vessel to an alongside vehicle, loaded with a bulk water container. The vehicle
may be alongside the Vessel on stable fast ice or on a barge if the Vessel is in open water.

There will be a requirement to transfer up to approximately 100 personnel ashore to assist with the
resupply operation at the station and to conduct handovers between the outgoing winter station
staff and the incoming summer rotation of personnel. These personnel are usually transported in
station-based passenger vehicles that could range from over snow vehicles to light four-wheel drive
wheeled vehicles or helicopters.
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4.2.2 Casey Research Station Resupply

The key systems that enable the over water resupply operation at Casey station are two barges, two
personnel transfer tenders, three Caterpillar 725 trucks, station based MHE and infrastructure, the
Vessel’s two main cranes and bulk fuel transfer capability, and the helideck. Casey station has a
wharf, which can be used by a rough terrain crane to unload directly from a barge or tender, and a
boat ramp/landing site to enable the driving of vehicles on/off the barges.

The trucks will be loaded on to the barges and receive a cargo load directly from the Vessel’s crane,
before being transported to the shore and driving off the watercraft at the boat ramp. The trucks
then traverse to the station’s cargo handling area approximately 1 kilometre away. The empty barge
loads another truck waiting ashore, usually with a back load, and transports it to alongside the
Vessel to unload the returning cargo before reloading it with resupply cargo. The second barge
works in unison at the other end of the Vessel to shore cycle so that the barges pass each other in
opposite directions to avoid choke points. This over water resupply cycle results in a barge and truck
arriving alongside the Vessel as often as every 35-45 minutes (one to two nautical miles from Vessel
to shore respectively). The Vessel’s cranes will unload and load most cargo in TEU containers directly
on to the trucks, while the station’s MHE will off load the TEU into a cargo laydown area to avoid the
manual transfer of the cargo.

It should be noted that the barges will be required to carry a large variety of cargo containers,
wheeled and tracked vehicles, equipment and oversized material. Particularly important is the
requirement for the barges to have a cargo deadweight carrying capacity of 45.5 tonnes. This caters
for the larger vehicles that are often carried, such as a Kalmar Rough Terrain Container Handler (with
the lifting frame removed) or a Caterpillar 725 articulated truck loaded with a 21 tonne TEU (gross
vehicle mass of 42 tonnes). This cargo vehicle is a key enabler for all future surface resupply
processes from the Vessel. Heavier (>45.5 tonnes) indivisible loads are transported ashore by
Government Furnished Equipment (GFE) modular pontoon barge systems (Uni-float) that are carried
as solid cargo on the Vessel.

There may be a requirement to transit two BK-117 helicopters with the Vessel to Casey station to
support science activities or reconnoitre sea-ice for passage navigation. The helicopters are not
usually used for resupply tasks during this voyage.

The incoming solid cargo for a Casey station resupply can range from between 750 and 1,000 tonnes
per season. It may be delivered during one voyage or as part of a multiple station resupply voyage
operation. The amount of solid cargo requiring back load to Hobart varies significantly every season,
but will always be less volume than the incoming resupply solid cargo.

On average, 900,000 litres of SAB diesel is pumped ashore via a flexible lay flat fuel pipeline
connected to the shore side fuel farm, which has a maximum storage capacity of 1.3 million litres.
The fuel line is deployed from a spool on a barge and fixed in position by an anchoring system
established by personnel in Inflatable Rescue Boats (IRBs). The pipeline is monitored constantly for
leaks and sea ice intrusion by up to 3 IRB crews and this operation can typically take 24-36 hours
from deploying the pipeline to its cleaning and retrieval. This refuelling operation is the highest
(environmental) risk activity of the resupply and is only conducted in fair environmental conditions.
The Vessel may also utilise its dynamic positioning capability to hold an exact position to minimise
the effect of swing or drag while on the anchor and to keep the Vessel clear of the floating pipeline.

Currently the average amount of aviation fuel (JET/A1) transferred from the Vessel to the shore each
season to Casey station is approximately 165,000 litres. It is usually transported as containerised DG
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cargo in 20’ I1SO half height containers, that each hold 39 x 200 litre drums, and/or 1,000 litre IBCs. In
the future, and as part of AAD’s Bulk Aviation Fuel initiative, JET/A1 will be transported in TEU bulk
fuel containers and will replace >90% of drum stock. It is estimated that 8-9 TEU will be transported
to Casey station amounting to approximately 160-200 kL per resupply voyage. Tanks will be rotated
back to Australia each year for refilling, cleaning and certification.

There is a requirement to transfer up to approximately 65 personnel ashore to assist with the
resupply operation at the station and to conduct handovers between the outgoing winter station
staff and the incoming summer rotation of personnel. These personnel are usually transferred to
shore in the Vessel’s personnel transfer tenders, station-based IRB’s or helicopters.

4.2.3 Mawson Research Station Resupply

The key systems that enable the Mawson over water resupply operation are two barges, two
personnel transfer tenders, two Caterpillar 725 trucks, station based MHE and infrastructure,
vessel’s main cranes and bulk fuel transfer capability. The systems required to enable a purely
helicopter enabled resupply are two to four helicopters, the helideck and winch only position. The
vessel’s MHE capability to transfer cargo to and from the helideck and winch only position, and the
station based MHE and infrastructure.

The relatively short distance from the Vessel to the shore in the over water resupply option will
generally only support single barge operations, therefore only two trucks will operate in the resupply
cycle. A truck is loaded on to the barge to receive a cargo load directly from the Vessel’s crane
before being transported to shore and driving off the watercraft at the boat ramp. This is similar to
the Casey station resupply operation. The empty barge loads the second truck waiting ashore,
usually with a back load, and transports it alongside the Vessel to unload the returning cargo, before
reloading it with resupply cargo. This over water resupply cycle results in the barge and truck arriving
alongside the Vessel as often as every 35 minutes. The Vessel’s crane will unload and load most
cargo in TEU containers directly on to the trucks, while the station’s MHE will off load the TEU into a
cargo laydown area to avoid the manual transfer of cargo. Mawson’s current port facilities include a
shore crane which has a 10 tonne lift capacity that can lift a load from a barge alongside the wharf.

The helicopter resupply operation may require the concurrent operation of the flight deck and
winch-only position to transfer cargo to the station. The winch-only position will only transfer
underslung cargo while the flight deck may be used concurrently to load underslung or internally
loaded cargo, move passengers, or refuel and maintain helicopters and enable crew changes. The
interval time between helicopters departing and arriving at the Vessel is dependent upon the
number of helicopters in the cargo resupply cycle and the distance from the Vessel to the station.

The incoming solid cargo for a Mawson resupply can range between 200 and 290 tonnes per season.
It may be delivered during one voyage or as part of a multiple station resupply voyage operation.
The cargo requirements dramatically reduce when only a helicopter resupply is conducted, as only
essential supplies are transferred to sustain the station through the upcoming winter. For example,
only 150 tonnes of solid cargo (includes containerised SAB diesel) was delivered to the station by
helicopter in the 2013/14 season. Note that the BK-117 helicopter can carry approximately 1,000 kg
kilogram underslung load or up to 9 cubic metres internally. The amount of solid cargo requiring back
load to Hobart will vary significantly every season, but will always be less volume than the incoming
resupply solid cargo.
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On average, 500,000 litres of SAB diesel will be pumped ashore via a flexible lay flat fuel pipeline
connected to the shore side fuel farm, which has a maximum storage capacity of 1.2 million litres.
The fuel line is deployed from a spool on a barge and fixed in position by an anchoring system
established by personnel in IRBs. The pipeline is monitored constantly for leaks and sea ice intrusion
by up to three IRB crews. This operation can typically take 12 hours from deploying the pipeline to
its cleaning and retrieval. The refuelling operation is the highest risk activity of the resupply and is
only conducted in fair environmental conditions. Only containerised SAB can be transferred by
helicopters as underslung loads, usually in 200 litre drums or 1,000 litre IBC.

Currently the average amount of aviation fuel (JET/A1) transferred from the Vessel to the shore each
season is approximately 20,000 litres. It is usually transported as containerised DG cargo in TEU half
height cargo containers that hold 39 x 200 litre drums.

There will be a requirement to transfer up to approximately 30 personnel ashore to assist with the
resupply operation at the station and to conduct handovers between the outgoing winter station
staff and the incoming summer rotation of station staff. These personnel are usually transferred to
shore in the Vessel’s personnel transfer tenders, station-based IRB’s or by helicopters.

The Vessel has capacity to carry and support the operations of a Science Tender and is included in
this assessment as a watercraft only, with scientific activities and operations subject to separate
approvals.

4.3 Marine Science Operations

The following information provides an overview of the extensive scientific capability of the RSV
Nuyina which will continue Australia’s longstanding commitment to science in the Southern Ocean
and Antarctica and the Antarctic Treaty System.

Underway science in some form is conducted on all voyages supporting resupply operations. All
underway activities are described in Table 1. It is anticipated that at least one voyage each season
will be dedicated to scientific research activities outside of resupply operations, and referred to as a
dedicated marine science voyage. Under these circumstances, all science activities are subject to
their own authorisation and permit requirements e.g. science projects that are part of the Denman
Marine Campaign. A separate environmental assessment and authorisation of these science projects
is required due to the variability and sensitivities associated with activity location, type of
investigation and duration of activity, types of samples taken etc. A science voyage can be
undertaken any time of year and will require a unique combination of science capabilities fitted to
the Vessel that will be designed to support novel activities to enable new science. Science research
tasks may be completed on a single resupply or dedicated science voyage, or occasionally a major
task may require multiple voyages spread over many years.

The following sections provide the background to key science systems, capability and potential
research conducted while the Vessel is at sea.

The environmental impacts of science systems and activities were assessed separately during the
commissioning period for the Vessel. Now commissioned, all underway science activities and the use
of RSV Nuyina Science Systems are included for assessment under this IEE.
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Table 2 RSV Nuyina Marine Science Activities included in this IEE

IEE Activity

Small moorings for locational monitoring that are fully retrieved and connected the vessel while in Direct
Positioning. Deployed approximately 4 times per season.

Uncontaminated seawater flow through system via oceanPAK data sensors — measures temp, salinity and
conductivity.

Regular weather observations and weather reporting.

Remote Piloted Aircraft (RPA) or helicopter operations to observe sea-ice conditions

Biological acoustic activities — only undertaken if looking to survey or sample collection. Not a routine activity
and would normally be associated with a project e.g. KAKE

Sea-ice, iceberg and wildlife observation and reporting

In hull camera systems

Atmospheric and seaice monitoring via instrumentation attached to the vessel superstructure. Gathering
data whilst underway and feeding data back to ship. Normally associated with a separate project.

ADCP (in hull/drop keel) for water column current measurement

Expendable Probes e.g. XBT required to truth multibeam

Multibeam bathymetry including survey of shallow or otherwise unsafe waters for the Vessel.

Deployment, operation and recovery of scientific instruments and sampling systems like acoustic
transponders and ROVs in open ocean and sheltered waters. An activity potentially required in unusual
situations.

Personnel and equipment movement in sea-ice zone

Personnel may be lowered to the unsafe ice, by a platform deployed over the side, to ice outside the vessel-
affected zone to collect samples and take measurements. An activity potentially required in unusual
situations and more than likely associated with a specific project.

4.3.1 Science Operations — Underway

Summary

Scientific data is collected from sensors fitted or tethered to the Vessel during every voyage that
supports the Australian Antarctic Program (AAP), including dedicated resupply voyages. Other minor
science research operations may also be conducted during the Vessel’s transit to the research
stations, with little or no deviation from the most efficient route.

These minor activities may include monitoring or surveying systems that operate at the sustained
economical cruising speed, or that only require short periods at slower speeds.

Operating Environment

The environment in which underway science operations from the Vessel are conducted is
predominately in the Southern Ocean and the sea-ice zone. This region experiences some of the
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most severe climatic conditions, and therefore the Vessel is designed to ensure underway science
operations can be supported in this harsh environment.

Key Systems

Key scientific systems will operate while the Vessel is underway, to continuously collect data and
predominately collect meteorological, oceanographic, atmospheric and acoustic data. These systems
have permanent or temporary sensors attached to numerous locations on the Vessel, including the
superstructure and within sea chests fitted to the Vessel’s hull. The associated on-board data
management systems will make this information accessible to the AAD head office through satellite
communications systems, while subsets of data are automatically transferred in near real time to a
variety of other science stakeholders.

Other minor science operations that may be conducted while underway include the deployment and
recovery of autonomous sensor systems, such as moored sensors, towed sensors and sampling
systems, sea water sampling in support of wet well operations, or observations of environmental
conditions and wildlife. Science operations that are conducted while underway include:

e Small mooring and drifting equipment deployment and recovery operations

e Remote Piloted Aircraft (RPA) or helicopter operations to observe sea-ice conditions (all
aviation related operations are approved under the Aviation Operations authorisation)

e Sea floor mapping (bathymetry)

e Biological acoustic activities

e Temperature, salinity and conductivity measurements

e Regular weather observations and weather reporting

e Atmospheric and sea ice measurements via instrumentation attached to the vessel
superstructure

e Sea-ice, iceberg and wildlife observation and reporting

e Operation of in-hull camera systems

e ADCP’s (Acoustic Doppler Current Profiler) are in hull and drop keel mounted instruments
that measure how fast water currents move across the water column by transmitting sound
waves and can be run as the vessel is in transit.

e Expendable bathythermograph probe XBT deployment. No more than 4 successful
deployments per day during mapping activities and no more than 400 deployments south of
60 degrees in an Antarctic season without further permitting. The mass of the various
materials in a typical XBT is outlined in the following table:

Table 3 Mass of typical XBT components

Component grams per probe kg per season (max)

Zinc 551 220.4
Copper 183 73.3
Aluminium 24 9.4
Metal Oxide 5 2.0
Plastic (ABS) 141 56.2

Source: NOAA Environmental impact assessment (https://oceanexpert.org/downloadFile/48649)
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Scientific Watercraft Operations

These operations are defined as any science supporting operation conducted from a small
watercraft that include small IRBs through to the Science Tender or a larger Government Furnished
Equipment (GFE) science workboat. This IEE assesses the operation of the watercraft in locations south of
60°. Any non-underway science project activities undertaken using the vessel’s watercraft is subject to a
separate authorisation. The types of science operations that can be conducted from this watercraft
are:

e Bathymetric survey of shallow or otherwise unsafe waters for the Vessel
e Personnel and equipment movement in sea-ice zone
e Maintenance and/or recovery line hook up AUV, gliders, floats and moored sensors.

“Unsafe Ice” Access

There is a requirement to deploy personnel to access unknown or unsafe sea-ice for scientific
analysis or sampling. Personnel will access the ice and water by a range of methods depending on
scientific requirements and operating conditions. Remote sensors could be deployed over the bow of
the Vessel to collect data as the Vessel breaks through ice or collects samples. Personnel may be
lowered to the unsafe ice, by a platform deployed over the side, to ice outside the vessel-affected
zone. This platform would lower up to 3 people to just above the surface to access unknown or
unsafe sea-ice. In thicker conditions, subject to testing and assessment, the personnel may be
tethered or range from the deployment device while collecting samples and taking measurements.

Underway activities not assessed as part of this IEE, and subject to a separate authorisation and / or
permitting include:

e  Krill/planktonic organism collection from small nets or vessel wet well sampling space
e Permit/risk assessment required for sub-bottom profiling.
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5 ALTERNATIVES TO THE PROPOSED ACTIVITY

Resupply

Currently the only feasible way to resupply the Antarctic stations with the quantity of food, stores,
fuel and in some cases potable water is by ship.

The use of aircraft to resupply Australia’s Antarctic stations has been considered as alternative to
transporting provisions by ship. Aircraft are unable to transport the necessary volume of supplies
(especially liquid cargo) from Australia to Antarctica. As a result, the use of aircraft is not a viable
method of transport.

The AAD does not have a viable alternative vessel to undertake this activity.
Personnel

Whilst some expeditioners and seasonal workers are currently flown in and out of Antarctica on
chartered aircraft, there is insufficient capability to transport all necessary people by air and so
passage on the ship will be required into the longer term.

Science

The scope of marine science in Antarctic waters requires a blue water ice capable ship. The Vessel is
fitted with a sophisticated suite of scientific equipment that use best practice technology and
purposely chosen for operation in Antarctic waters. It would be detrimental to Australia’s national
interests if Antarctic science activities were not to be conducted. There is no acceptable alternative.

5.1 Not Carrying out the Activity

Shipping has played a vital role for the Australian Antarctic Program. Ships have transported people,
equipment and supplies for the AAP since its establishment in 1947 and have been crucial in
scientific research and Antarctic operations. Surveying the coastline, conducting marine science, and
resupplying stations, have all relied on shipping operations. If this activity was not undertaken,
Australian presence in Antarctica would cease, along with the ability to undertake science in the
region.

Over the years, the AAD has chartered polar icebreakers and other vessels to support its program.
The Aurora Australis, launched in 1989, initiated a new era of research and resupply capability. After
31 years of Antarctic service, the Aurora Australis completed its last voyage for the Australian
Antarctic Program in March 2020.

Currently the only feasible way to resupply the Antarctic stations with the quantity of food, stores,
fuel, and in some cases, potable water is by ship. Australia’s icebreaker, RSV Nuyina, has been
designed to provide sufficient icebreaking, cargo and science capabilities to support the Australian
Antarctic program, and will further advance marine science capabilities.

52 Alternative locations and timing

There are no feasible alternative locations or timing that would deliver the essential resupply
function and science capability provided by the RSV Nuyina.

Alternative schedules for undertaking resupply voyages have been considered. Voyages are
scheduled at times when sea-ice conditions are expected to allow access to each station (Sections
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4.1.1,4.1.2 & 4.1.3 provide further information). Undertaking voyages at other times of the year
(during winter) would reduce efficiency, increase safety risks and would likely result in resupply
operations not being achieved.

5.3 Alternative methods and technologies

Considering current technologies, sea freight remains the most efficient and feasible means to
resupply and support Australia’s three year-round Antarctic research stations.

Due to the nature of and risk involved in Antarctic icebreaking operations, a high level of redundancy
is required in the vessels propulsion system. At current technology readiness levels, the use of
alternative fuels, such as Hydrogenated Vegetable Oil (HVO) is not feasible or cost effective to meet
the required levels of safety and redundancy required under the applicable WHS laws in Australia.
The use of Marine Gas Oil (MGO) remains the only viable option for vessel propulsion for the RSV
Nuyina at this point in time.

The use of alternative fuels for the RSV Nuyina will be considered as information and technology
readiness levels improve.

Currently the only feasible way to resupply the Antarctic stations with the quantity of food, stores,
fuel and in some cases potable water is by ship.

The use of XBTs will be minimised through collection of sound speed data using lower
impact instruments where feasible. In many cases XBTs will still be required to collect
acceptable bathymetric data where it is not possible to deploy other sensors due to
vessel speed and presence of ice.
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6 DESCRIPTION OF THE ENVIRONMENT

6.1 Physical characteristics of the Southern Ocean

The Southern Ocean comprises the southernmost waters of the world south of 60° S latitude and
encircling Antarctica. The Southern Ocean supports rich and diverse communities, which exist and
interact with the extreme environmental conditions surrounding and adjacent to Antarctica. The
Southern Ocean plays a major role in driving climate processes including global ocean circulation of
deep water that interacts with the Pacific, Atlantic, and Indian oceans. The Southern Ocean remains
a key area of global scientific interest and research activities addressing, climate change, biodiversity
and resource sustainability.

The sea ice that surrounds Antarctica adds an additional 19 million km? at its maximum extent in
September—October (Fretwell et al. 2013), with the long-term average diminishing to 3 million km?
in February (Parkinson & Cavalieri 2012). The annual growth and retreat of the Antarctic sea ice is
one of nature’s most significant large-scale annual cycles (Klekociuk & Wienecke, 2017). In February
2023 a record low of sea ice was recorded at 1.77 million km?
(https://www.antarctica.gov.au/news/explore-antarctica/antarctic-sea-ice-in-crisis/). As such

conditions outside the long-term average may be encountered during an Antarctic season.
Antarctica is earth’s coldest, highest, windiest and driest continent, and its largest cold desert. Only
about 21,745 km?, or 0.18 per cent, of the total Antarctic land mass is ice-free (Burton-Johnson et al.
2016). Antarctica also has the deepest continental shelf and is surrounded by the largest wind-driven
currents, which circulate the Southern Ocean.

The Southern Ocean is a vast and abundant ecosystem, where giant swarms of krill sustain an
enormous diversity of species including fish, seals, penguins and whales. Lists for marine species
have been compiled to form the Register of Antarctic Marine Species, includes well over 8,000
species (Griffiths 2010).

Shallow nearshore marine ecosystems are relatively rare on the continental Antarctic coast and are
isolated from each other and thus are highly fragmented (Clarke et al. 2015). Most of the Antarctic
coast is covered by the continental ice sheet, which depresses coastal bedrock, and coastal waters
around the continent are predominantly very deep (coastal shelf areas are commonly up to 500 m
deep). Shallow nearshore seabed habitat is further limited by permanent ice shelves that are up to
hundreds of kilometres wide and hundreds of metres thick with very deep seabed habitats below.
Shallow water habitats (less than 200 m depth) are located adjacent to terrestrial areas of seasonally
or permanently ice-free rocky islands, peninsulas and coastal continental Antarctica. Deglaciated
areas located within 5 km of the coast are estimated to comprise less than 0.06% of the Antarctic
continent (Brooks et al. 2019). Shallow water habitat less than 100 m deep, generally associated
with ice free land, is estimated to cover approximately 25,000 km? around the 45,317 km of
Antarctic coastline (Clarke et al. 2015). Areas of shallow nearshore seabed may be separated from
other areas of similar habitat by many hundreds to thousands of kilometres of deep water. Ice free
continental areas, such as Casey, Davis and Mawson, all have associated shallow marine ecosystems
in waters adjacent to them, as well as the outlying islands in these areas.

Coastal marine ecosystems in Antarctica are biologically diverse, have high but intensely seasonal
levels of productivity, and encompass a wide range of habitats and communities in shallow water,
from dense beds of macro algae to invertebrate-dominated communities. They are influenced by a
range of physical and biological processes, some of which are unique to polar regions, such as sea ice
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cover, ice scour (e.g. by iceberg contact with the seabed), and strong seasonal changes in light
availability (also affected by seasonal sea ice presence/absence).

Coastal marine benthic communities in Antarctica are comprised of a suite of potentially occurring
species that includes many different phyla of invertebrates and algae, as well as fish species. At a
regional scale (i.e. Casey/Windmill Islands), coastal nearshore marine communities are generally
comprised of a wide subset of these species including demersal fish, algae and a very large variety of
invertebrates including echinoderms (starfish, sea urchins, brittle starts, sea cucumbers),
crustaceans, porifera (sponges), ascidians (sea squirts), bryozoans, polychaete worms, cnidarians
(anemones, hydroids and corals), and molluscs (octopus and shellfish).

Distinct species assemblages (or communities) develop in different habitats within regions
depending a range of environmental and biological influences (substrate type, depth, sea ice,
oceanography, physiological and reproductive traits). Communities/assemblages can be classified
into different biotypes characterised by dominant or regularly co-occurring biota, for example some
common biotypes include shallow red algae communities, deeper brown algae communities, steep-
slope invertebrate communities, and soft-sediment invertebrate dominated communities. Benthic
ecosystems are often a mosaic of such biotypes at a range of spatial scales, from small patches to
extensive areas of a distinct biotype. These can also overlap and may include many other plants and
animals in addition to the dominant or characteristic species. In addition to these characteristic
biotypes, occasionally there are areas of endemic species assemblages comprised of a very distinct
group of species, which in some cases are unlike those found anywhere else.

AAD has reasonable estimates of marine benthic biodiversity at Casey and Davis stations, and is
beginning to map habitats and communities in these areas, however even within these more studied
regions there are large areas that are unsurveyed. This information will assist in filling some
knowledge gaps that exist for nearshore marine ecosystems.

6.2 Physical Characteristics of the Davis Research Station

Davis research station is in the Vestfold Hills, a 411 km? coastal ice-free area located on the eastern
coastline of Prydz Bay, East Antarctica. It is typical of low altitude coastal oases, being small in area
and fragmented (Pickard, 1986). Within the oases are three major peninsulas separated by deep,
roughly linear, marine inlets (rarely found in Antarctica), as well as numerous offshore islands. The
area’s hills are of low relief (< 160 m) and bears rock exposures with crustal histories in the 2.5-
billion-year range. The elevation of Davis station ranges from sea level (at the Davis beach shoreline)
to approximately 24 m above sea level (m ASL) at the helicopter pads in the north eastern portion of
the station (AAD, 2009). The majority of the station infrastructure lies between 16 and 22 m ASL.
Davis research station is accessed by ship and intra-continental flights, most often by ski-equipped
fixed-wing aircraft originating from Casey/Wilkins.

ASPA 167 Hawker Island is located approximately 300m offshore from the Vestfold Hills and
supports the southernmost breeding colony of southern giant petrels (Macronectes giganteus) on
continental Antarctica, alongside Adélie penguins (Pygoscelis adeliae) and a limited number of flying
birds (Secretariat of the Antarctic Treaty, 2024). As this ASPA is land based, access to these areas
from the RSV Nuyina is via scientific vessel tenders associated with specific science activities.
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6.2.1  Wildlife

Bird species breeding in the vicinity of Davis research station include Adélie penguins (Pygoscelis
adeliae), emperor penguins (Aptenodytes forsteri), cape petrels (Daption capense), southern giant
petrels (Macronectes giganteus), south polar skuas (Stercorarius maccormicki), snow petrels
(Pagodroma nivea), and Wilson’s storm petrels (Oceanites oceanicus). The Antarctic petrel
(Thalassoica Antarctica) and the southern fulmar (Fulmarus glacialoides) breed in the Rauer Island
Group, 27 km south of Davis station. These species may occasionally be observed offshore near to
Davis station. Adélie penguin colonies are mostly located on islands offshore from the Vestfold Hills,
but also on continental ice-free land at Long Peninsula. Emperor penguins may be observed
transiting through the area either over the surface of the sea ice of in the water, or using occasional
coastal moulting sites. Cape petrels breed at several locations in the southern Vestfold Islands
including Bluff Island, and southern giant petrels breed on Hawker Island ~ 8 km west of Davis, which
is an Antarctic Specially Protected Area (ASPA). Amanda Bay is another ASPA 90 km west of Davis
station that protects the breeding colony of several thousand pairs of emperor penguins.

Six seal species are known to the Vestfold Hills area: southern elephant seals (Mirounga leonina),
Weddell seals (Leptonychotes weddelli), leopard seals (Hydrurga leptonyx), crabeater seals (Lobodon
carcinophagus), Antarctic fur seals (Arctocephalus gazella) and Ross seals (Ommatophoca rossii). The
two most numerous species are the Weddell and southern elephant seals. All except Weddell seals
migrate annually into the area. The southern elephant seals originate from the lles Kerguelen/Heard
Island population. That same area is likely the source for the visiting Antarctic fur seals. The leopard,
Ross and crabeater seals are inhabitants of the drifting pack ice, they follow the ice edge as it
recedes to the coast during summer. Weddell seals are permanent inhabitants of the fast ice area of
the Vestfold Hills and is the only seal species to reproduce in the area of interest.

Male elephant seals congregate each year between January and April to moult. Haul out areas are
mainly on coastal beaches between Ellis Fjord and Long Fjord, as well as offshore islands including
Hawker and Mule islands, and Davis beach is located within station limits. Weddell seals may be
encountered wherever there is fast ice at the Vestfold Hills and congregate from about September
to March within Long Fjord and Tryne Fjord, and the Wyatt Earp Islands to breed and moult. Leopard
seals are present at the Vestfold Hills year-round. During winter, they are associated with the edge
of the fast ice and are most often seen resting on ice floes or hunting Adelie penguins during
summer. Crabeater seals very occasionally come ashore at a time which coincides with their moult
period (January-February), Antarctic fur seals may be seen on coastal beaches during late summer
(Feb-March), and Ross seals have only been detected in the water by hydrophone deployed near
Gardner Island.

Killer whales (Orcinus orca), minke whales (Balaenoptera bonaerensis), humpback whales
(Megaptera novaeangliae) and a possible fin whale (Balaenoptera physalus) have been either
observed directly or recorded by hydrophone within 10 km of the Vestfold Hills coast (AAD Map 8
and Map 9).

AAP scientific research informs conservation and management options for wildlife in Antarctica and
focuses on the status, population biology and ecology of whales, seals and seabirds, including the
threats these populations face. These threats include oceanic and environmental changes on feeding
grounds, environmental changes at breeding sites, habitat degradation, direct and indirect
interactions with commercial fisheries, and biosecurity risks such as Avian Influenza. These threats
have the potential to apply to other wildlife populations across East Antarctica and in proximity to
other stations.
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6.2.2 Nearshore Marine Communities

The shallow nearshore marine area of the Vestfold Hills is comparable in extent to the terrestrial ice-
free area, supports high biodiversity, productivity and a wide range of habitats and communities, and
is spatially highly variable. The marine area adjacent to Vestfold Hills is on average much shallower
than at Casey or Mawson, and does not get much deeper than 50 m until several kilometres
offshore. The exception to this are the marine fjords (Tryne, Long, Ellis and Crooked), which are large
in extent, highly geographically convoluted, are very deep (>100 m) and steep sided, but contain
shallow sills which restrict water flow between some of the deep basins and even at the entrances.
Very little is known of these fjords, with the exception of Ellis Fjord and some areas in the mouth of
Long Fjord.

The Vestfold Hills nearshore marine ecosystem contains communities that are similar in species
richness and species composition to other areas of coastal Antarctica, particularly in East Antarctica
(such as the Windmill Islands near Casey research station). In the bay directly adjacent to the station
a range of habitats have been recorded including coarse sandy sediments, fine muddy sediments,
rocky reefs and outcrops with a range of macroalgal communities which include combinations of
green (e.g. Monostroma), red (e.g. Iridea and Palmaria) and brown (e.g. Desmarestia and
Himantothalus) macroalgae. Invertebrate communities dominate areas with longer duration of sea
ice, on some of the steeper slopes and in areas of sediment. A large range of invertebrates have
been recorded in this area. In shallow waters there are abundant populations of the bivalve mollusc
Laternula elliptica and the urchin Abatus sp., with a range of smaller highly mobile invertebrates
such as the amphipod Paramoera walkeri and other amphipod species, isopods and polychaete
worms. Macroalgal (seaweed) communities dominate rocky habitats shallower than 50 m where there
are longer periods of open water and less sea ice in summer.

Some species found at Davis station which have never been recorded at Casey station, include: the
giant isopod Glyptanotus antarcticus, crinoid echinoderms, the serpulid polychaete Serpula
narconensis and a range of ascidians and sea anemones. It also contains some unique communities,
for example, in Ellis Fjord there is a community dominated by tube building polychaete worms which
forms an extensive reef (estimated to be 8 km long), which is further home to a community of
marine invertebrates living on it as biological habitat. This has not been described anywhere else to
date and there are likely to be other unique or highly distinct assemblages that fall into the same
rare/unique category in coastal waters of east Antarctica.

6.2.3 Meteorology and Climate

Davis research station has a relatively mild climate and is known as the 'Riviera of the South'. The
400 km: of exposed undulating rocks dampens the katabatic winds off the ice sheet, resulting in an
average yearly wind speed of around 20 km/h. Summer temperatures can reach a maximum of
+13°C while the winter temperature can reach -40°C. Maximum temperatures average +3.2°Cin
summer and -14.0°C in winter, while minimum temperatures average -1.2°C in summer and -20.8°C
in winter (averages taken from all years of occupation from 1957 to 2016).

The predominant wind direction is from the northeast and is rarely strong, although sudden storms
can occur with gusts in excess of 200 km/hr. Precipitation is usually in the form of snow, although
rain has been experienced. Snowfall is up to 50 mm/yr (average being 33 mm/yr), and can be a
blend of snow blown off the ice sheet, or locally falling. Snow drifts are common in the lee of rocky
ridges and station buildings.
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In the summer, the sun stays above the horizon for most of December and January and in winter it
stays below the horizon for about two months from early June. During the winter, the 'day' is made
up of several hours of twilight.

6.2.4 Human Presence

Davis research station was established as a scientific research base in 1957. A number of
outbuildings, accommodation, laboratories, workshops, antenna installations, weather stations, etc
make up the station footprint. The station is considered a large and complex facility by Antarctic
standards. The research station accommodates up to 93 personnel on site and has existing
infrastructure including cargo laydown areas, boat ramps, wharves, jetties and roads to facilitate
resupply activities.

Davis station has known areas of small to medium hydrocarbon spills of up to several thousand litres
around the helipads and aviation fuel drum farm, workshop, refuelling bowser, fuel farm and power
houses. A fuel spill of up to 8,000 L was recorded near the reverse osmosis tank in July of 1995. A
previously used tip site is located 160m south of the station fuel farm. Historical practices involved
burning off combustible materials, and compacting the remaining waste with machinery and gravel
fill. A preliminary estimate of the tip site area is 0.7 hectares, with a small melt-stream in the in-filled
valley flowing towards Heidemann Bay. The presence of PFAS in water samples has also been
detected at Davis. No contaminant related remedial works have been conducted at Davis Station to
date. A comprehensive assessment of the Davis station and Davis station former landfill site is
planned as part of the Australian government’s multi-year A Cleaner Antarctica program.

6.3 Physical Characteristics of Casey Research Station

Casey research station is located on Bailey Peninsula in the Windmill Islands, Wilkes Land. The
peninsula is located on the west coast of Law Dome, an almost circular 200 km diameter ice cap
rising to a height of 1,395 m. The stands of moss and lichen in Casey’s vicinity are so significant that
Casey research station is often referred to as the ‘Daintree of Antarctica’. Casey is accessed by ship
and inter and intra-continental aircraft from the Wilkins Runway.

ASPA 135 North-east Bailey Peninsula, Budd Coast, Wilkes Land abuts Casey station, and contains
contrasting habitats and water bodies, extremely rich lichen and moss communities, and an
important stand of liverwort (Secretariat of the Antarctic Treaty, 2024). As this ASPA is land based,
access to this area is generally via Casey station on foot and with the required permits for entry.

ASPA 103 Ardery Island and Odbert Island, Budd Coast, Wilkes Land, East Antarctica are among the
southernmost of the Windmill Islands, which supports several breeding species of petrel and provide
an example of their habitat (Secretariat of the Antarctic Treaty, 2024).

ASPA 136 Clark Peninsula, Budd Coast, Wilkes Land, East Antarctica is an area of rock exposures,
permanent ice and snow fields, situated on the north side of Newcomb Bay. Scientific research in
this area is focused on plant communities and long-term population studies of the Adélie penguin
colonies (Secretariat of the Antarctic Treaty, 2024). As ASPAs 103 and 136 are land based, access to
these areas from the RSV Nuyina is via scientific vessel tenders associated with specific science
activities.
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6.3.1  Wildlife

Adélie penguins breed throughout the Windmill Islands with Shirley Island, about 1.5 kilometres
west of Casey research station, being the nearest breeding colony (Woehler and Johnstone, 1991).
Shirley Island is within the Casey research station extended station limits and recreational area.
Snow petrels breed throughout the Windmill Islands and on a number of ice-free areas around the
station and the quarry, including around Reeve Hill, immediately to the west and northwest of the
main station area. Wilson’s storm petrels breed throughout the Windmill Islands, including in ice-
free areas around Casey research station.

Four species of seal are found in the local region. Southern elephant seals haul out to moult during
summer, with the main haul out areas in the Peterson Island and Browning Peninsula area, about 15-
20 kilometres south of Casey research station. Weddell seals are common in the area and regularly
haul out around the Bailey Peninsula. These seals are seen year-round in the Windmill Islands with
their main breeding area being on the sea ice in the Herring Island area and the Swain Group.
Crabeater seals are seen offshore on ice floes and leopard seals are seen close to shore near
breeding penguin colonies or on offshore ice floes (AAD Map 12 and Map 13).

No acoustic surveys have been undertaken off shore from Casey to determine the seasonal
occurrences of other seal species or whale species and there are no plans currently in place for
passive acoustic monitoring in the nearshore waters off Casey station. Killer whales have been
observed at the Frazier Islands.
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6.3.2 Nearshore Marine Communities

The nearshore marine environment of the Windmill Islands area is characterised by a series of
permanently ice-free coastal peninsulas and offshore islands within 15 km of the coast. The Windmill
Islands contain several large embayments (Penney Bay, Sparkes Bay, O’Brien Bay, Newcomb Bay)
which have varying degrees of sea-ice duration, as well as an embayment to the north of Casey
between the Swain Islands and the continent. The bathymetry is highly variable on small spatial
scales, with abrupt transitions from shallow reefs to deep basins (<250 m). There are a range of
environments from exposed open coast to sheltered embayments and sheltered areas in between
islands and the mainland. Benthic habitats are highly spatially variable and diverse, ranging from
rocky reefs formed by bedrock outcrops, steep scarps (slopes), to sedimentary basins.

Benthic communities range from extensive macroalgal beds in more exposed coastal areas that are
less likely to be covered in sea ice, to invertebrate dominated communities under seaice in
sheltered areas. Research into benthic communities has focused on areas around Casey research
station and much of the local area remains unexplored. The Windmill Islands nearshore marine
ecosystem contains communities that are similar to other areas of coastal Antarctica, with some
demersal fish species, a large variety of invertebrates including echinoderms (starfish, sea urchins,
brittle starts, sea cucumbers), crustaceans, porifera (sponges), ascidians (sea squirts), bryozoans,
polychaete worms, cnidarians (anemones, hydroids and corals), molluscs and other phyla.

6.3.3 Meteorology and Climate

The Casey research station area is subject to frequent cloudy skies, very low absolute humidity, and
low precipitation (falling mainly as snow). Temperatures range from an average daily maximum of
+2.9°Cin January to an average daily minimum of -19.2°C in August, with recorded extremes of
+9.2°Cand -41°C.

Winds, averaging about 20 km/hr in summer and 31 km/hr in winter, are generally from the east and
east-northeast off Law Dome, and from the south. Blizzards (resulting from the passage of major
low-pressure systems from the west) can set in with very little warning and last for several days. The
highest recorded wind speed is 291 km/hr. Regular katabatic winds are not a feature of the area,
and consequently there are many calm days.

Snowfall occurs on average eight days per month throughout the year, with higher frequencies in
winter. Snow fall is very light and most of the snow accumulation is a result of drift snow blown
from the ice plateau between February and September.

In the summer, the sun stays above the horizon for almost a month over December and January. In
winter, the nights are long but the sun still rises, with the shortest day (winter solstice) having
sunlight for two and a half hours.

6.3.4 Human Presence

The Casey station that AAD expeditioners use today was opened in 1988, replacing the Casey tunnel
and Wilkes station, which was handed over from the United States to Australia in 1959. In 1964,
Australia commenced work on a replacement station called ‘Repstat’, located about 2 km south on
the shores of the Bailey Peninsula and was officially opened in 1969. Once commissioned, Wilkes
station was closed, leaving behind a site with significant contamination issues and remediation
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challenges. Wilkes station is now almost permanently frozen in ice and is only occasionally revealed
every 4 or 5 years during a big thaw, with frequency anticipated to increase in the future as impacts
from climate change affect freezing and thawing events. Visitors are often able to see the remains of
the station through the ice, in a similar state as it was left. Remaining at Wilkes are a number of
barracks buildings known as Clements huts, the remnants of the semi-cylindrical canvas store
buildings known as Jamesway huts, and a substantial area of dispersed debris including gas
cylinders, old vehicles, fuel drum caches and a former tip site.

Presently, a number of outbuildings, accommodation, laboratories, workshops, antenna
installations, weather stations, site service trays, etc make up the Casey station footprint. The
station is considered a large and complex facility by Antarctic standards. The research station
accommodates up to 120 personnel and has existing infrastructure including cargo laydown areas,
boat ramps, wharves, and roads to facilitate resupply activities.

The site of the former Casey station had several large recorded fuel spills (>5,000 L) in the 1980’s
and 1990’s, including a fuel spill from the Old Casey workshop which contaminated a localised
catchment. Some minor remediation works have occurred in the upper catchment, with the site
being periodically monitored for natural attenuation.

At modern Casey station, contaminated ground associated with three recent fuel spills (>3,000 L) has
been excavated, with soil either undergoing remediation or already having been remediated and
reused on station. A fourth fuel spill of approximately 3,500 L at the Casey Upper Fuel Farm in 2018
resulted in a rapid response and treatment, with residual impacts currently undergoing monitoring.
Other known areas of existing hydrocarbon contamination include the Bowser refuelling area
adjacent to the Mechanical workshops, adjacent to bulk storage tanks at the Upper and Lower Fuel
Farms, and adjacent to or beneath Main and Emergency powerhouses and associated storage
settling tanks. Localised areas showing loose debris on surface and where waste was historically
burnt exist, notably to the north of the current Operations building. In 2003/04, a substantial volume
of waste was removed from the former Casey tip site in Thala Valley by a large-scale clean-up
program. Some loose inert waste/debris remains in the Thala Valley area. A comprehensive
contaminated site assessment of Casey station and old Casey station is planned as part of the
Australian government’s multi-year A Cleaner Antarctica program.

6.4 Physical Characteristics of Mawson Research Station

Established in 1954, Mawson research station is the oldest, continuously-occupied facility south of
the Antarctic Circle and is a station both listed and acknowledged for its historical heritage values.
The station is located on the south-eastern shore of Horseshoe Harbour, a small ice-free rock
outcrop on the edge of the continental ice cap. The coastline to both Mawson’s east and west is
mostly sheer ice cliffs, while the continental ice sheet behind it attains a height of some 1,000 m
within 35 km. The station is accessed by ship and intra-continental flights, most often by fixed-wing
aircraft originating from Davis research station.

ASPA 101 Taylor Rookery, Mac.Robertson Land contains a colony of emperor penguins (Aptenodytes
forsteri) which is the largest of two known colonies of this species located entirely on land. As this
is a land based ASPA, any access to this location from RSV Nuyina is via scientific vessel tenders
associated with specific science activities.
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ASPA 102 Rookery Islands, Holme Bay, Mac.Robertson Land are a small group of islands and rocks located
approximately 10 km to the west of Mawson station. The islands represent offshore island habitat with
an unusual association of the breeding colonies of all 6 bird species resident in the Mawson area
(Secretariat of the Antarctic Treaty, 2024). RSV Nuyina does not go through, or close to ASPA 102 via
shipping routes. Any access to this location from RSV Nuyina is via scientific vessel tenders
associated with specific science activities.

6.4.1 Wildlife
The Mawson region is one of the richest areas for seabirds in East Antarctica.

This area supports breeding colonies of emperor and Adélie penguins, snow petrels, Antarctic
petrels (the largest colony in Antarctica with 158,000 breeding pairs), Wilson’s storm petrels, cape
petrels, southern giant petrels, Antarctic fulmars and skuas (AAD Map 15).

There are 3 Antarctic Specially Protected Areas (ASPAs) near Mawson station. ASPA 101 at Taylor
Rookery protects the largest of the few land-based Emperor penguin colonies in Antarctica. ASPA
102 protects 6 species of breeding seabirds, including a small number of southern giant petrels,
which nest in the Rookery Islands. ASPA 164 at Scullin Monolith and Murray Monolith, about 150 km
east of Mawson, protects large seabird breeding sites.

Weddell seals are present year-round on the fast ice along the Mawson coast. They congregate at
tide cracks in the fast ice and around islands and icebergs during summer for breeding and moulting.
Antarctic fur seals may be seen during summer. A long-term monitoring program studying Adélie
penguins has been run by Australian scientists at Béchervaise Island (67°35’S, 62°48’E), East
Antarctica, since 1990. Similar programs are carried out by other nations at other locations around
Antarctica. These monitoring programs are run as part of the international CCAMLR Ecosystem
Monitoring Program (CEMP) (AAD Map 16).

No acoustic surveys have been undertaken off shore from Mawson to determine the seasonal
occurrences of other seals and of whale species.

Page 41 of 91
D24/8689 — IEE RSV Nuyina and Science Systems


http://www.ccamlr.org/en/science/ccamlr-ecosystem-monitoring-program-cemp
http://www.ccamlr.org/en/science/ccamlr-ecosystem-monitoring-program-cemp




MAP 16

MAWSON STATION WILDLIFE

Australian Government

Department of Climate Change, Energy,
the Environment and Water

Australian Antarctic Division

T
e  Waypoint &
— Route 5
— Contour (Interval 10m)
L Road 67°35'S
Melt lake
Exposed rock
Melt lakes and exposed rock mapped from
aerial photography, March and April 1996.
Snow petrel nest site(s)
NOTE: Wilson’s storm petrels should
be assumed in all ice-free areas.
Weddell seals may be present on
sea ice to the fast ice edge
Station Limits
D Extended Station Limits Q
A radio must be carried ang
the intentions board filled in
when travelling to this area.
Recreation Limits
Travel permitted as per the
AAD Operations Manual
Vol 1.
[ ]
SIIMB
Dyer
Entrance Entrance MCY-02
Shoal Island
MCY-03
LT-01
MCY-01
[ )
SIEAST
D NOTE: Absence of the depiction of
wildlife does not necessarily indicate a
wildlife-free area. Seals/seabirds can be
present within the map extent between 7036
B + September and May Lx 6773653
Horseshoe Weddell seals can occur on all fastice
Harbour and coastlines within the region. Field —~
o Rock ( 7
SIMHHA
/J// (\(4 \
oV
§/
QL
QR
° 0%
SIWEST
TN
o
Caution: Absence of the depiction(ef hazards,
0 including crevasses, does not necessarily indicate
a hazard free area.
1 !
Horizontal Datum: WGS84 0 250 500 750 Produced by the Australian Antarctic Data Centre, August 2023
Projection: UTM Zone a1 Metres Map available at: http:/data.aad.gov.au/aadc/mapcat/

Map Catalogue No. 15873
[@)sr |



Initial Environmental Evaluation — Operation of RSV Nuyina and Science Systems

6.4.2 Nearshore Marine Communities

The Mawson nearshore marine environment consists of some offshore islands with a relatively small
coastal ice-free peninsula area where the station is located. There are exposed coastal areas and
sheltered areas between islands and the mainland peninsula. The marine environment at Mawson is
on average much deeper than at Casey or Davis, with steep sided bays and very deep areas (300 to
600 m) between islands. No marine benthic research has been done at Mawson research station,
but has been a proposed science activity for a number of seasons. The next available opportunity for
marine benthic research will be in the 2024-25 season. The only information on benthic ecosystems
comes from anecdotal observations. It is expected that marine benthic communities would bear
similarities to those found at Davis and Casey research stations, but is also likely to have some
regional differences in species present from Casey and Davis. For example, the only evidence of
octopus in shallow waters around the three stations comes from a photograph taken by an
expeditioner at Mawson.

Advances in technology such as underwater drones and ROVs are beginning to help improve
understanding of biodiversity in these areas through projects such as the AAD’s Biodiversity of
East Antarctica — Underwater and Terrestrial (BEAUT).

6.4.3 Meteorology and Climate

The Mawson research station area is subject to frequently cloudy skies, very low humidity and
limited snowfall. Mean temperatures range from +0.1°C in January to -18.8°C in August, with
recorded extremes of +10.6°C and -36.0°C.

Winds are predominantly from a direction between east and south. The mean annual wind speed at
Mawson research station is 39 km/hr but winds in excess of 50 km/hr are common. Katabatic winds
are predominantly from the south-east, with mean wind speeds of over 90 km/hr and gusts often
exceeding 200 km/hr. Such violent winds and blizzards can commence with little warning.

In the Mawson research station summer, the sun stays above the horizon for a month and a half
over December and January and in winter the sun remains below the horizon for two weeks over the
winter solstice, but twilight conditions remain.

6.4.4 Human Presence

The Australian Antarctic Division’s first director Phillip Law used aerial photographs from a United
States expedition (1946-1947) to select potential places to establish Australia’s first over-wintering
station on the Antarctic continent. Law identified the coast at Horseshoe Harbour as the first choice
for a station that would be situated on rock. On 13 February 1954, Law reached Horseshoe Harbour
and raised the Australian flag naming the new station in honour of Australia’s polar

explorer, Douglas Mawson. By the end of 1954, the party of 10 expeditioners had erected the Living
Quarters, the Works Hut, the Engine Shed, two Store Huts and a Carpenter’s Shop, and by 1966 the
number of buildings at Mawson station had increased to more than 50.

A number of outbuildings, accommodation, laboratories, workshops, antenna installations, weather
stations etc. make up the station footprint. The station is considered a large and complex facility by
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Antarctic standards. The research station accommodates up to 53 personnel and has existing
infrastructure including cargo laydown areas, boat ramps, wharves, jetties and roads to facilitate
resupply activities. Most of the stations’ extant buildings are post-1978 when the last major
rebuilding program took place, many are now ending their design life.

Shipping has been vital to the Australian Antarctic Program since its establishment in 1947. Over the
years, polar icebreakers and other vessels have been chartered to support the Program. The Aurora
Australis, launched in 1989, initiated a new era of research and resupply capability. Australia’s new
icebreaker, RSV Nuyina, will further advance Australia’s Antarctic capabilities.

Mawson station has a long history of continuous occupation, with a number of small to medium
recorded hydrocarbon spills, mainly around storage tanks and re-fuelling areas, or powerhouses.
Mawson station has two former waste disposal sites, East Bay and East Arm, used for the disposal
and burning of station refuse from the establishment of the station until the late 1980s. These
practices resulted in the burnt waste being spread over the land as well as in the water. While the
waste on land has been predominantly removed from both sites, some waste remains on East Arm
and in the local marine environment in the form of fine pieces of metal, glass, plastic, timber,
hydrocarbons, heavy metals, polychlorinated biphenols (PCBs) and asbestos. The current degree of
contamination and hazards are unknown, although a comprehensive site assessment of the
terrestrial and nearshore marine environment is planned as part of the Australian government’s
multi-year A Cleaner Antarctica program.
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7 ASSESSMENT OF ENVIRONMENTAL IMPACTS

7.1 Methodology

The assessment of environmental impacts from the operation of RSV Nuyina and science systems
involved four key stages consistent with the objectives of Annex | of the Environmental Protocol and
AAD’s Environmental Management System (EMS) approach to managing the AAD's interaction with
the environment:

1 Identify the key activities associated with the operation of RSV Nuyina and science systems
(Section 4)

2 Identify the environmental aspects, i.e. how the activities interact with the environment
(Section 7.3)

3 Identify the environmental impacts, i.e. the change in environmental values or resources as
a result of the activities (Section 7.4), and

4  Assess the significance of impacts, including the spatial extent, duration, and environmental
consequences (Section 7.5).

The assessment of significance is based on the likelihood and consequence of a particular impact or
group of impacts occurring because of an activity. This assessment has incorporated past knowledge
and experience associated with the operation of vessels and science systems, with additional advice
from subject matter experts within the AAD maritime logistics, marine science delivery, operation
and logistics, aviation operations and science branches. In order to determine the overall
significance and risk, each potential impact was assessed based on the likelihood of the impact
occurring and the consequence of the impact, according to the methodology outlined in Section
7.5.1. A total of 20 records within the environmental aspects and impacts register have been
identified and directly correlate with the activity descriptions outlined in Section 4 of this IEE. These
records reflect the core activities required for the operation of the RSV Nuyina and science systems,
their interaction with the environment, potential impacts and risk of occurring and are further
detailed in Section 7.4.

In the assessment of RSV Nuyina and science system activities, Subject Matter Experts (SME’s) from
the AAD were consulted and engaged in the environmental risk assessment process. Individual
activities were discussed and assessed with an agreed level of risk applied.

Cumulative impacts were summarised using the outcomes of the environmental risk assessment
outlined above and are further described in Section 7.4.8. In assessing the cumulative impacts to
environmental values, all activities have been assigned against the environmental features identified
within this IEE (e.g. disturbance/destruction of fauna, habitat change, degradation of wilderness
values etc).

7.2 Activities

A detailed description of the scope and locations of the activities associated with the operation of
the Australian icebreaker RSV Nuyina and science systems is addressed in Section 4 of this
document.

These activities have been summarised for the impact assessment process:
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Operation

e Port Call Hobart - loading of cargo, equipment, stores and personnel in Hobart
e Transit voyages - resupply and marine science voyages

o Ballast water management

o Waste management

o Sewage management

o Ice breaking
e Anchoring - Includes the use of mooring lines and over ice resupply

o Cargo transfer

o Bulk fuel transfer

o Personnel transfer
e Emergency Response

o Fire fighting
o Vessel distress assistance
o SAR activities.

Science Systems

e Key science systems while the Vessel is underway (refer to Section 4.3).

7.3 Environmental Aspects

Environmental aspects are the element of an organisation’s activities, products or services that
interact or can interact with the environment (1SO-14001). As described in the Revised Guidelines for
Environmental Impacts Assessment in Antarctica (2016) (Annex | of the Environmental Protocol), an
environmental aspect may include emission of pollutants/noise/light, human presence, transfer of
native or non-native species, direct contact with wildlife/vegetation, and/or a leak or spill of
hazardous substances, amongst others. Environmental aspects may also involve removal from the
environment of organic or inorganic material including, collection of fauna and flora and the removal
of water, ice or rocks.

The AAD uses the following definitions in its EMS Environmental Aspects and Impacts Register:

e Energy Use —includes the use of electricity, non-renewable resources, refrigerants, water
and release of exhaust, gaseous and radioactive emissions.

e Physical Disturbance — includes human activities, introduction of non-indigenous species,
parasites and diseases, disturbance to soils, flora, fauna, communities and ecosystems,
building and infrastructure maintenance and construction and station activities.

e Hazardous Chemicals —includes the storage, use and disposal of chemicals and hazardous
materials.

e Waste Management — includes the management of combustible, hazardous, sewage and
domestic liquid and solid waste products.
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7.4 Potential Impacts and Mitigation Measures

This section outlines the potential environmental impacts resulting from the proposed activities
described in Section 4 and 7.2. The potential impacts, inherent and residual risk and mitigation
measures are presented Section 7.6 Operation of RSV Nuyina and Science Systems Environmental
Impacts matrix.

The following categories of environmental impact have been used in this assessment:

e Biological change

e Habitat change

e landscape change

e Disturbance/Destruction of fauna

e Noise pollution

e Pollution of the air

e Pollution of sea water/inland water/ sediments/snow and ice
e Degradation of heritage/cultural values

e Degradation of wilderness values.

The potential for these environmental impacts to occur is assessed against the key operational and
science system activities listed in Section 7.2.

7.41 Biological Change and Habitat Change

The loading of cargo, equipment, stores and personnel in Hobart for transport to Antarctica has the
potential to introduce non-native species to Antarctica. Habitat disturbance may also occur from
anchors, deployment of moorings and vessel movement, although these potential impacts are
considered localised and minor.

Transit of the ship to Antarctica from Australian ports presents the potential for invasive marine
species transported on the ship’s hull to establish in Antarctic coastal waters and for organisms to be
introduced to the offshore marine environment during ballast water exchange.

Mitigation measures include:

e Cargo, passenger and vessel biosecurity procedures include staff training, incident response,
and maintenance of equipment and facilities and external work areas.

e AAD’s biosecurity management plan provides an overview of the biosecurity screening
protocols for cargo for all Antarctic stations, and additional screening measures applied for
Macquarie Island cargo.

e (Cargo, equipment and stores quarantined at AAD head office and a purpose-built Cargo and
Biosecurity Centre (CBC) before being loaded in RSV Nuyina.

e The CBC complies with standards required for Approved Arrangements (AA) to manage
biosecurity risks on behalf of the Australian Government.

e RSV Nuyina carries ratguards for use on berthing lines when alongside the wharf.

e RSV Nuyina uses approved anchorage points or Dynamic Positioning (DP) at Mawson station.

e The AAD maintains an incident reporting system to monitor, respond and learn from
biosecurity issues and threats, in a timely and effective manner.
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e Biofouling on RSV Nuyina is managed in accordance with the Australian biofouling
management requirements under the Biosecurity Act 2015 and is implemented in practice
through the use of a biofouling management plan.

e RSV Nuyina holds a Lloyds Register Class Notation ECO (BIO) in accordance with the Lloyd's
Register Rules and Regulations for the Classification of Ships. This notation requires bio-
fouling management plans and records to be in place in accordance IMO Resolution
MEPC.207(62) — 2011 Guidelines for the Control and Management of Ships' Biofouling to
minimize the transfer of invasive Aquatic Species.

e RSV Nuyina is subject to the Ship Sanitation Certification scheme under the Biosecurity Act
2015 which is aimed at controlling the spread of international listed human diseases by
controlling any vectors of these diseases that could potentially be carried on a vessel.

e Annual hull inspections and assessments are undertaken by a suitably qualified and
experienced biofouling inspector prior to the first voyage of a season, and an environmental
risk assessment undertaken. If required, a hull scrubbing robot can be utilised, to remove
any flora and fauna on its hull.

e If in-water cleaning is deemed to be required, it will be undertaken in accordance with the
guidance stipulated in AMSA Marine Notice 09/2017 Biofouling and In-Water Cleaning, the
Department of Agriculture, Fisheries and Forestry Anti-fouling and in-water cleaning
guidelines as well as any requirement stipulated by Biosecurity Tasmania - Department of
Natural Resources and Environment and the local port authority (TasPorts).

e |n accordance with the vessels In-Water-Survey requirements, RSV Nuyina is required to
undertake a docking every 5 years where the hull and all niche areas (intakes, drains, moon
pool, sea chest, port and starboard drop keels etc.) are thoroughly cleaned.

e Watercraft are cleaned and meet biosecurity requirements prior to reaching Antarctic
waters.

e AAD voyage environmental procedures include use of biocide footbaths and provision of
cleaning equipment at all embarkation and disembarkation locations on the vessel.

7.4.2 Disturbance or Destruction of Flora and Fauna

Transit during resupply and marine science voyages poses a variety of potential causes and sources
of impacts that may result in disturbance of fauna. These include exposure to chemical and
biohazardous material from fuel spills or inadvertent release of oil, oily water, black or grey water or
pumping of bilges; underway noise and vibration; noise and vibration and visual or habitat
disturbance during icebreaking.

Ice navigation is a high-risk activity that strictly follows a specific set of risk controls to ensure the
safety of the vessel and its crew. This includes the conduct of the vessel navigation team when
operating in ice adhering to the requirements of the Polar Water Operational Manual which outlines
strict procedures with regards to vessel handling, ice track navigation, and identifying appropriate
ice/hull interaction the decisions of which can only be made by the Master and the navigation team
to ensure the safety of the crew and vessel to minimize harm to hull integrity, rudders, and
propulsion. These stipulations are outlined and regulated by IMO Collision Regulations (Safety of
Navigation) and AMSA Marine Orders 27 ensuring that the Master and Officer of the Watch are able
to take immediate control of the vessel to avoid hazardous navigational circumstances. This is in
addition to the basic maritime obligations of navigating at a safe speed and maintaining a safe and
proper lookout.
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Activities during resupply including anchoring, station refuelling and small vessel and helicopter
cargo and passenger movement between the ship and station also presents potential for
disturbance of a range of fauna including benthic fauna, seals, whales, flying birds and penguins. The
anchorage area for Casey resupply activities has not yet been surveyed and would provide valuable
baseline information on biodiversity and sediments in the anchorage area.

The use and deployment of science systems for sampling, while underway and as part of sea ice
research, has the potential to cause disturbance or destruction of fauna through the removal of krill,
plankton and microbes from the ocean, unintentional capture of fish larvae and disturbance to
wildlife.

The AAD has extensive experience and established procedures and guidelines for working in and
around wildlife in Antarctica. These are regularly reviewed and updated based on new information,
research or investigations into past incidents. RSV Nuyina’s existing EMP, under the 2021-2024 IEE
authorisation, sets out the requirements for managing the potential disturbance to wildlife during
each of the key activities listed in 7.2. These requirements are not expected to change significantly
based on the current operations of the vessel and science systems on board.

Mitigation measures include:

e  Mitigation of noise impacts resulting in disturbance to wildlife is addressed in 7.4.3.

e AAD Environmental Policy and Code of Conduct requirements for interactions between
vehicles, watercraft and wildlife. Including wildlife separation distances.

e Searchlights are used between sunset and sunrise to locate wildlife.

e Procedures in place to lower ship blinds to reduce light pollution and potential bird strike.

e Constant watch maintained and revised voyage pathway/route and speeds apply, if required
to avoid wildlife concentrations (open water and icebreaking).

e External lighting, not used for safety/operations, will be dimmed to reduce backscatter and
visual disturbance between sunset and sunrise to minimise the risk of bird strike (DoEE
2020).

e (PR, wet well and underway seawater sampling operations will be kept to a minimum to
reduce the biomass of organisms removed. The impact on zooplankton to be removed is
considered negligible given the insignificant volume of the ocean that will be sampled.

o The ship will never approach wildlife intentionally and will mostly remain on transect (apart
from for MAR/KOMBI mooring recovery / deployments). If wildlife appears disturbed whilst
underway the ship will navigate away from the wildlife.

e A current animal ethics permit, issued by the Animal Ethics Committee, is in place for marine
science activities and includes the sampling of krill.

As per the vessel standing orders and requirements under the Annex | of the Protocol on
Environmental Protection to the Antarctic Treaty, the vessel navigational watch team do act as
‘wildlife observers’ and integrate the above mitigations into the navigation of the vessel. While the
option to incorporate wildlife observers to monitor the impact of icebreaking operations is available
as per international and domestic regulations they are not able to be involved with Bridge Resource
Management or the navigational decision making of the Bridge Team.
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Vessel routing and navigation will always be conducted under the requirements of the International
Code for Ships Operating in Polar Waters (Polar Code) with strict adherence to constantly updating
the vessels routing systems, speed recommendations, and vessel handling relating to known areas
with densities of marine mammals, including seasonal migration areas. This includes navigational
tracks allowing for places of refuges and safe operation in designated protected areas.

7.4.3 Noise Pollution

During transit and underway operations noise and vibration created by the engines, generators,
propellers and vessel passing through the water, as well as noise and vibration from the ship
breaking ice may disturb marine life.

Resupply activities such as transfer of cargo, stores and equipment and personnel from ship to
station using watercraft, helicopter and lifting equipment over ice. Noise from engines including
underwater radiated noise and vibration during transit may disturb marine life activity.

The use and deployment of science systems whilst underway has the potential to cause some noise
however the majority of noise generated would not be in excess of the ship’s operational noise.
Some acoustic impacts may occur form active acoustic systems. All systems will be operated in
accordance with approved Standard Operating Procedures to minimise any potential impact on
cetaceans and other marine life.

Mitigation measures include:

e RSV Nuyina’s holds a Det Norske Veritas (DNV) Silent R notation equivalent at 8 knots
electric propulsion for science acoustic work. As a consequence of the decisions made on
equipment and design (e.g. Engine choice and resiliently mounted equipment) the ship has
much lower waterborne noise than equivalent sized ships across the range of ship speeds
and operating modes.

e RSV Nuyina holds a Lloyds Register Class Notation CAC2 in accordance with the Lloyds
Register Rules and Regulations for the Classification of Ships. CAC2 is assigned to vessels
which have crew accommodation and work areas compliant with standards for noise and
vibration levels defined in the Rules and Regulations for the Classification of Ships. The
numeral 2 indicates the acceptance criteria to which the noise and vibration levels have
been assessed.

Main engines, Generator exhausts and intakes for engine rooms are fitted with silencers to
reduce the airborne noise.

7.4.4 Pollution of Sea Water, Sediments, Snow and Ice

Transit during resupply and marine science voyages has the potential to result in pollution caused by
the ship’s exhaust, a collision or grounding resulting in fuel and oil spills as well as the inadvertent
release of oil, oily water, black or grey water or pumping of bilges.

During the resupply and refuelling of the station, as well as refuelling and operation of watercraft,
presents the potential for pollution of the environment (including the shoreline from fuel spill or
leaks).

There is also potential for pollution of the marine environments resulting from waste inadvertently
released over the side of the Vessel or materials lost overboard due to weather conditions.
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The deployment of science systems whilst underway has the potential to result in the pollution of
sea water through the inability to retrieve scientific probes deployed whilst underway, and mooring
weights which are left on the sea floor.

Mitigation measures include:

RSV Nuyina is designed, built, operated and maintained in accordance with AMSA Marine
Order 98 (Marine pollution — anti-fouling systems) which requires compliance to
International Convention on the Control of Harmful Anti-fouling Systems on Ships (AFS
Convention). RSV Nuyina holds an International Anti-Fouling System Certificate issued under
the authority of the Government of Australia by Lloyd's Register attesting compliance to the
AFS Convention

RSV Nuyina holds a Lloyds Register Class Notation ECO (P) which is assigned where all
Pollutant (P) tanks including all oil fuel, lubricating oil and hydraulic oil tanks are to be
located in a protected location away from the ships side or bottom.

AAD Station Refuelling Manual includes continuous monitoring of equipment during the
transfer, routine inspection and testing of refuelling equipment and training of personnel.
AAD fuel spill contingency plans for each station and the supply of spill response equipment
on vessel and at each station.

RSV Nuyina is designed, built, operated and maintained in accordance with AMSA Marine
Order 91 (Marine Pollution Prevention - Oil 2014) with requires compliance to Annex | of the
International Convention for the Prevention of Pollution from Ships, 1973. The ship holds an
International Qil Pollution Prevention Certificate (IOPP) attesting compliance to this
Convention.

RSV Nuyina has an approved Shipboard Qil Pollution Emergency Plan (SOPEP) on board,
which details the processes for preventing and responding to an oil spill event. Any spills are
managed using the dedicated SOPEP Kit on board.

RSV Nuyina holds a Lloyds Register Class Notation ECO (IBTS)and ECO(OW) in accordance
with the Lloyd's Register Rules and Regulations for the Classification of Ships.

o ECO (OW) is assigned where the Qily Water (OW) including all drainage from
machinery bilge spaces is discharged to sea with oil-in-water content less than 5ppm
or where oily water is retained onboard with dedicated holding tank(s) for
discharged ashore.

o ECO (IBTS) is assigned where an integrated bilge water system designed and
installed to meet the requirements of the Revised Guidelines for Systems for
Handling Oily Wastes in Machinery Spaces of Ships and incorporating various IMO
MPEC Circulars as described in the Lloyd's Register Rules and Regulations for the
Classification of Ships.

RSV Nuyina is designed, built, operated and maintained in accordance with Marine Order 96
(Marine pollution prevention—sewage) which requires compliance to Annex IV of the
International Convention for the Prevention of Pollution from Ships, 1973. RSV Nuyina holds
an International Sewage Pollution Prevention Certificate attesting compliance to this
Convention.

AAD Watercraft Standard Operating Procedures include actions for fuel management which
are reviewed annually in consultation with subject matter experts where required.
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Routine inspections of cargo and equipment or machinery by Serco to ensure cargo security
during rough weather.

RSV Nuyina is designed, built, operated and maintained in accordance with AMSA Marine
Order 95 (Marine pollution prevention — Garbage 2018) which requires compliance to
Annex V of the International Convention for the Prevention of Pollution from Ships, 1973.

A minimum number of XBTs will be deployed to achieve the scientific goals of the voyage,
with total deployed probes restricted as outlined in section 4.3.1.

Mitigation measures include:

7.4.5

The RSV Nuyina Helicopter Operations Manual provides guidance and instruction with
respect to helicopter operations onboard RSV Nuyina, and includes provisions for the
management of aviation fuel and the minimisation of any environmental impacts during
helicopter operations, including responding to an aviation fire.

The vessel carries CO2 and DCP extinguishers which may (emergency dependant) be used in
preference to AFFF.

Fluorine free foams are able to be used in -30°C conditions therefore RSV Nuyina will carry
the most environmentally friendly version of Formtec AFFF (short chained C6) which will
work in Antarctic conditions, and

AFFF is only be deployed in an emergency and not used for training purposes.

Pollution of Air

Operation

During transit and underway operations, pollution of the air will occur from diesel engine exhaust,
internal combustion engines, diesel generators and thermal oil boilers. Emissions to air will also
occur from activities relating to personnel transport via watercraft and operation of barges and
other water-based transport. The potential impacts from emissions to the air from vessel operations
are not necessarily limited to Antarctica, as they do contribute to global emissions and associated
global impacts that directly affect Antarctica. The direct impacts to air quality from the operation of
the vessel is considered minor in this context.

State of the Environment Reporting and DCCEEW Net Zero emissions reporting requires the inclusion
of fuel usage indicators from AAD’s operations. This data will be used to develop emissions

reduction targets and contribute to broader government emissions reduction and net zero

strategies. Data on fuel use is included in the government’s emissions reporting frameworks.

Mitigation measures include:

RSV Nuyina is designed, built, operated and maintained in accordance with AMSA Marine
Order 97 (Marine Pollution Prevention - Air Pollution 2022) which requires compliance to
Annex VI of the International Convention for the Prevention of Pollution from Ships, 1973.
RSV Nuyina holds an International Air Pollution Prevention Certificate issued under the
authority of the Government of Australia by Lloyd's Register attesting compliance to the
Convention.

RSV Nuyina holds a Lloyds Register Class Notation ECO (NOx-2), ECO (SOx)and ECO (SEEMP)
in accordance with the Lloyd's Register Rules and Regulations for the Classification of Ships.
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o ECO (NOx-2) is assigned where the total weighted value of NOx emissions from all
installed diesel engines onboard is not to exceed 80 percent of the total weight NOx
emission limits specified in MARPOL Annex VI Regulation 13.

o ECO (SOx) is assigned where the fuel used onboard is distillate with sulphur content
less than 0.10 percent mass/mass or equivalent fuel which provides the equivalent
emission limit.

o ECO (SEEMP) is assigned where a vessel carries an approved Shipboard Energy
Efficiency Management Plan (SEEMP) in accordance with MARPOL Annex VI.

e RSV Nuyina has achieved the Lloyds Register Class Notation ECO (EnMS) which is assigned
when compliance is demonstrated to ISO 50001 (Energy Management). ISO 50001
certification requires baseline data (once the vessel is running normally) on energy
consumption followed by a system of continual improvement.

7.4.6 Degradation of Wilderness Values

Operation and Science Systems

Human presence in Antarctic has the potential to impact on landscape and wilderness values. This is
an unavoidable consequence of operating in an environment characterised by the lack of human
activity. The presence of the RSV Nuyina in the Southern Ocean and adjacent to Australia’s research
station and its ice breaking capability represents a short-term degradation of wilderness values.

Mitigation measures include:

e  Minimal external lighting used during transit and when at anchor, also minimising potential
disturbance to fauna

e Vessel maintains an International Air Pollution Prevention Certificate to minimise visual air
pollution during operations, also minimising potential impacts to air quality.

e Ice breaking occurs using approved shipping routes.

7.4.7 Impacts on Other Programs or Projects

The RSV Nuyina will regularly interface with other programs and projects in the Antarctic
region. These programs and projects will submit environmental applications as required and
have not been considered within the scope of this IEE. This IEE includes activities that occur as
part of shipping operations and use of underway science systems, and applies to activities at
sea or over ice.

When activities occur outside these areas and interface with the terrestrial environment at
station, they fall within the environmental impact assessment for AAD’s station operations. All
aviation related activities from the vessel to station or field areas fall within the environmental
impact assessment for AAD’s aviation operations.

Many programs and projects are reliant on RSV Nuyina for their success. Any cumulative
impacts associated with the interaction with other activities is described in the cumulative
impacts section directly below.
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7.4.8 Cumulative Impacts

The activities being undertaken to facilitate station resupply have a potential cumulative impact as a
result of increased cargo and associated material handling equipment. However, all activities are
limited to within existing disturbed sites at the stations and in the terrestrial environment.
Cumulative impacts from resupply operations and that include the station footprint are addressed in
the All Station Operations IEE (May 2023). Additional usage of existing station infrastructure is not
anticipated to result in damage, beyond what would be considered normal wear and tear (subject to
routine maintenance). There are no expected impacts on cultural or heritage values, or areas of
historical importance resulting from the proposed activities.

The use and deployment of science systems whilst underway have a potential cumulative impact
associated with the inability to retrieve scientific instruments, resulting in pollution of the Southern
Ocean. The consequences of non-retrieval are not considered significant due to the low number of
system deployments over time, that retrieval is most often successful, and that these deployments
are in remote locations of the Southern Ocean.

The potential cumulative impacts from the operation of RSV Nuyina and science systems have been
summarised and based on the number of activities that have the interactions with the following
environmental features. The purpose of this cumulative impact summary is to identify the type and
number of activities that have the potential for an additive effect on the natural environment, and to
highlight where risks to environmental values from activities are concentrated. Listed below are the
predominant and potential activity interactions resulting from shipping and science system
operations:

Disturbance/destruction of fauna

Pollution of sea water, sediments, snow and ice
Noise pollution

Biosecurity (biological change)

Pollution of the air

Habitat change

Degradation of wilderness values, and

©® N U AWM

Landscape change.

Additional operational or science systems activities, outside of those described in this IEE, may have
the potential to have an additive or cumulative effect on the above listed environmental features
e.g. aviation operations, science campaigns and projects.

7.5 Evaluation of Environmental Impacts
7.51 Methodology

This section evaluates the impacts identified in Section 7.4 for their significance. In order to
determine the overall significance and risk, each potential impact has been assessed using the
following criteria:
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(i) Likelihood of the impacts occurring

Table 4 Criteria to describe the likelihood of the impact occurring

Likelihood Guide

Almost Is expected to occur in most circumstances. Has occurred in the AAD or similar in the

Certain past year.

Likely Will probably occur. Has occurred in the AAD or similar in the past two years.

Possible Might occur (COULD HAPPEN) at some time in the future. Has occurred in the AAD or
similar in the past five years.

Unlikely Could occur but considered unlikely or doubtful. Has occurred in the AAD or similar in
the past ten years.

Remote May occur in exceptional circumstances. Has not occurred in the AAD or similar in the

past ten years.

(i) Consequence of the impact occurring

Table 5 Criteria to describe the consequence of the impact occurring.

Consequences Guide

Insignificant Minor incident of environmental damage that can be reversed.
Minor Isolated but significant instances of environmental damage that could be reversed
with intensive efforts.
Significant instances of environmental damage that could be reversed with
Moderate . )
intensive efforts.
Major Major loss of environmental amenity and real danger of continuing.
. Severe widespread loss of environmental amenity and irrecoverable environmental
Catastrophic damage

In determining significance, the following additional criteria are used to take into consideration the
range of potential consequences resulting from an activity or impact.

e Spatial extent
e Reversibility
e Intensity /magnitude, and duration.

Environmental consequence criteria descriptions provides additional guidance in assigning an
environmental consequence rating (Table 4). Where activities may result in a combination of
impacts across multiple environmental features, the feature with the highest risk rating has been
applied, therefore adopting a conservative approach. For example, activity 6 in the evaluation of
environmental impacts table (Section 7.6) has multiple potential impacts for noise pollution,
degradation of wilderness values, and disturbance/destruction of fauna. For this activity the
inherent risk rating of High has been selected, based on the residual risk rating for noise pollution.
Whilst this rating is considered as potentially medium or low for other values (e.g. degradation of
wilderness values), the highest risk rating has been applied.
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Table 6 Additional guidance for environmental consequence criteria.

Environmental
Consequences

Insignificant
(very low)

Additional Guidance for Environmental Consequences.

Minor (low)

Moderate (Med)

Spatial extent — over what
approximate area are
environmental impacts

<10 m2

e.g. less than

<100 m 2

e.g. less than

<1,000 m?

e.g. less than 32m

<10,000 m?

e.g. less than

>10,000 m?

e.g. over 100m x

impacts can be reversed?

intervention

intervention

term effort

i 3m x3mor 10m x 10m x 32m or 10m x 100m x 100m or 100m or 10m x
likely to occur? 5m x 2m 100m 10m x 1000m 1000m
Reversibility — how possible | Reversible Reversible with Reversible with Reversible with Effectively

is it that the environmental | with minor moderate intensive effort intensive long- irreversible

Intensity / magnitude — how

much change to t

he environment is |

ikely to occur?

Consider change to
landscape features

e.g. stone polygons, rare

Degradation
orloss of < 1%
of the area of

Degradation or
loss of < 5% of
the area of local

Degradation or
loss of <20% of
the area of local

Degradation or
loss of <50% of
the area of local

Greater than 50%
of the area of
local examples of

environmental values of
sites e.g. biological,
scientific, historic,
aesthetic or wilderness
value.

change

degradation of
values

degradation or
loss of values or
Some degradation
of values within
nationally or
internationally
significant sites
(ASPA, ASMA &
Heritage

managed areas)

Substantial
degradation of a
nationally or
internationally
significant site

or unusual rock local occurrences of occurrences of a occurrences of a a landscape
formations or mineral occurrences a landscape landscape feature | landscape feature | feature or
assemblages, icefree ?:;L:dscape feature o Degradation or
areas. Degradation or loss greater than
loss of up to 5% 5% of the area of
of the area of all all known
known occurrences of a
occurrences of a landscape feature
landscape feature | (globally)
(globally)
Consider change to No observable | Some Loss of Substantial Local extinction of
species of fauna and change individuals individuals. impact on or loss species. Loss of
flora, including impacted. No Minimal impact of population. genetic diversity
threatened species e.g. population on population or Potential loss of or Impact on one
moss beds, impact and no Some impact on genetic diversity or more
invertebrates. impact on individuals of or Loss of populations of
threatened threatened individuals of threatened
species species threatened species
species
Consider change to No observable | Some Substantial Loss of values or Loss of values of a

nationally or
internationally
significant site

D24/8689 — IEE RSV Nuyina and Science Systems

Duration — over what <1 month <1 year <5 years <15 years >15 Years
period are the impacts
likely to occur?
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(iii) Risk Rating

The likelihood and consequence of impact has been considered for each activity against the aspects
of the environment it interacts with and the potential environmental impacts (Table 15). The
following risk ratings are applied for activities pre and post mitigation.

Table 7 Environmental risk rating matrix.

Likelihood

Consequence

Insignificant Minor Moderate Major
Almost Certain Medium Medium High
Likely Low Medium High High
Possible Low Low Medium High High
Unlikely Low Low Medium Medium High
Will be remote Low Low Low Medium Medium

For the purposes of this assessment the classifications in Table 11 were applied to this residual risk
rating for the activities described in Section 5.2. These reflect the three levels of impact significance
described in Article 8(1) of the Environmental Protocol.

Table 8 Relationship of risk ratings to the levels of impact significance described in Article 8(1) of the Environmental

Protocol.
Risk Rating Level of significance
Low Less than minor or transitory
Medium No more than minor or transitory
High

More than minor or transitory

D24/8689 — IEE RSV Nuyina and Science Systems
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7.6

IEE Operation of RSV Nuyina and Science Systems: Evaluation of Environmental Impacts

-
o
o
)
=3
o
=

Activity description

uonipuo)

ASPECT
- choose ONE

IMPACT(S)
- can choose
multiple impacts

Potential causes/sources of an
impact happening
- brief dot points

pooyyaN

Inherent

aouanbasuo)y

Existing Reduction/Control Measures - against the Aspect.
e.g. Policy, procedures, outside controls or organisations, monitoring and reporting systems...

1. AAD Cargo Biosecurity SOP CD23/93[v4] includes procedure, staff training, emergency response and maintenance
of buildings, external work areas and equipment. Includes application of multiple layers of protection for biosecurity

Residual

c-pooyi
Z-92uanbasuo)

native species in
Antarctic and sub-
Antarctic waters during
ballast water exchange.

atmosphere e.g. insects and birds

risk material.
Nuyina.Shipping > 2. Mandatory training for all AAP expeditioners - must complete eLearning PDE101 Introduction to Environmental —
> gpe_ratlonst: - Hobart z Physical Biological ch Potential to introduce non-native g § - Management in Antarctic/sub-Antarctic and attend Expeditioner summit which includes a presentation on key S g- -
1 ?_, L::(Ij?r?gp:frc:fg(): obart. 3 disturban.ce- H:)bci)tifih:nagr;ge' SPECiES.tO. Antarctica and the sub- 5 % @ | Environmental Management priorities. Both presentations cover biosecurity requirements. g % 2
& | equipment, stores and £ | Introductions Antarctic islands. g o 3. Cargo, equipment and stores quarantined at AAD head office and CBC before being loaded in RSV Nuyina. o “3;
personnel in Hobart. > 4. The CBC has an Approved Arrangement to manage biosecurity risks on behalf of the Australia Government.
5. RSV Nuyina uses ratguards on berthing lines when alongside the wharf to mitigate rodent incursions.
6. The AAD maintains an incident reporting system to monitor, respond and learn from biosecurity issues and threats
in a timely and effective manner.
1. RSV Nuyina holds a Lloyds Register Class Notation ECO (BIO) in accordance with the Lloyd's Register Rules and
Regulations for the Classification of Ships. This notation requires bio-fouling management plans and records to be in
Nuyina Shipping place in accordance IMO Resolution MEPC.207(62) — 2011 Guidelines for the Control and Management of Ships'
Operations: Biofouling to minimize the transfer of invasive Aquatic Species.
Nuyina port call - Hobart. « Potential to introduce non-native 2. Annual hull inspections and assessments are undertaken by a suitably qualified and experienced biofouling
> Transit. Voyages from . species from vessel hull and niche z inspector prior to the first voyage of a season, and an environmental risk assessment undertaken. If required, -
, § :::e::c::nthe stations S Z:’le:s;nce- Biological change, | area biofouling. = % T | commercial divers can be utilised, to remove any flora and fauna on its hull. g % 5
S . ’ 3 . Habitat change e Organisms introduced from the .% h S | a. Ifin-water cleaning is deemed to be required, it will be undertaken in accordance with the guidance s stipulated in = o g
5 Establishment of non- 2 | Introductions b= o -

AMSA Marine Notice 09/2017 Biofouling and In-Water Cleaning, the Department of Agriculture, Fisheries and
Forestry Anti-fouling and in-water cleaning guidelines as well as any requirement stipulated by Biosecurity Tasmania
- Department of Natural Resources and Environment and the local port authority (TasPorts).

3. In accordance with the vessels In-Water-Survey requirements, RSV Nuyina is required to undertake a docking
every 5 years where the hull and all niche areas (intakes, drains, moon pool, sea chest, port and starboard drop keels

etc) are thoroughly cleaned.
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Inherent Residual
& S IMPACT(S) Potential causes/sources of an g = g
<] .. o 3 | ASPECT . . S 35 Existing Reduction/Control Measures - against the Aspect. = 2
2 Activity description = - can choose impact happening ] o . ) . o . = 0
5 = -choose ONE . ) ) = 28 e.g. Policy, procedures, outside controls or organisations, monitoring and reporting systems... 5 | 2
5 ] multiple impacts - brief dot points =3 | = o s
s 8 SN s
o d ®
o > o
1. RSV Nuyina is designed, built, operated and Maintained in accordance with Marine Order 98 (Marine pollution —
anti-fouling systems) which requires compliance to International Convention on the Control of Harmful Anti-fouling
Systems on Ships (AFS Convention).
(a) RSV Nuyina holds an International Anti-Fouling System Certificate issued under the authority of the Government
of Australia by Lloyd's Register attesting compliance to the AFS Convention.
2.RSV Nuyina is designed, built, operated and maintained in accordance with Marine Order 91 (Marine Pollution
Prevention - Oil 2014) with requires compliance to Annex | of the International Convention for the Prevention of
 Qil pollution caused by collision or Pollution from Ships, 1973.
gr;)unldlng. il spill (a) RSV Nuyina holds an International Oil Pollution Prevention Certificate issued under the authority of the
e Fuel and oil spills.
. P . Government of Australia by Lloyd's Register attesting compliance to this MARPOL Annex I.
¢ Pollution resulting from
- inadvertent release of oil, oily water, (b) In accordance with MARPOL Annex |, RSV Nuyina has an approved Shipboard Oil Pollution Emergency Plan
S black or grey water or pumping of (SOPEP) on board, which details the processes for preventing and responding to an oil spill event. Any spills are
3 Nl il 5 bilges. managed using the dedicated SOPEP Kit on board.
i Operations: é * Pollution of sea ice and water from (c) In accordance with MARPOL Annex I, RSV Nuyina maintains an Oil record book which details all oil products,
= | Transit. Voyages from ‘g Disturbance/Dest r-“IJVHI paint rgls(;?re: red b 3:3 o volumes, type, locations etc brought onto the ship. g
a Hobart to the stations 3 Hazardous ruction of fauna, seav?/g:eerﬁltalseei;r?:::oise Zo ] g @ | 3.RSV Nuyina holds a Lloyds Register Class Notation ECO (P), ECO (IBTS)and ECO(OW) in accordance with the Lloyd's g = §
3 8 and return. Including 3 Chemicals- Pollution of sea ot Al o 5 g fg Register Rules and Regulations for the Classification of Ships. 23| =
@ power & water = Leak/spill water/sediments/ & -S'_ ® (a) ECO (P) is assigned where all Pollutant (P) tanks including all oil fuel, lubricating oil and hydraulic oil tanks are to g o 3
c . g . 2. o =
% f;:::srzt:::; “{:E:g:son g elciice Equipment used: > be located in a protected location away from the ships side or bottom. @
3 S bl vgyages ’ E e Ship (26,000tonnes), (b) ECO (OW) is assigned where the Oily Water (OW) including all drainage from machinery bilge spaces is discharged
g 2 *2x Diesel engines (19,200kW total) to sea with oil-in-water content less than 5ppm or where oily water is retained onboard with dedicated holding
S : ‘:Xl)D'eSEI generators (11,000kw tank(s) for discharged ashore.
Oota . 5 . " . . .
« 3 x bow thrusters (1,300kW each) (c) ECO (IBTS) is assigned where a an integrated bilge water system designed and installed to meet the requirements
« 3 x stern thrusters (1,300kW each of the Revised Guidelines for Systems for Handling Oily Wastes in Machinery Spaces of Ships and incorporating
« Oily water separator various IMO MPEC Circulars as described in the Lloyd's Register Rules and Regulations for the Classification of Ships.
¢ Holding tanks 4. RSV Nuyina conducts all operations in accordance with Ship Specific Procedures (SSPs). Specific to this aspect:
(a) RSV Nuyina SSPs require all RSV Nuyina watercraft to maintain any water in the bilges whilst underway and
manually remove water when hoisted inboard the RSV Nuyina at the completion of operations. Any oily water from
watercraft will be transferred to Nuyina’s tanks.
(b) RSV Nuyina SSPs require all valves that discharge overboard to be checked shut and locked.
(c) When in Antarctic waters treated sewage and grey water will be discharged as far as practicably from the nearest
land, ice-shelf, fast ice or areas of ice concentration exceeding 1/10 in accordance with PART II-A of the Polar Code
1. RSV Nuyina holds a Lloyds Register Class Notation ECO (BIO) in accordance with the Lloyd's Register Rules and
Regulations for the Classification of Ships. This notation requires bio-fouling management plans and records to be in
z place in accordance IMO Resolution MEPC.207(62) — 2011 Guidelines for the Control and Management of Ships'
& Biofouling to minimize the transfer of invasive Aquatic Species.
£ Nuyina Shipping . 2. RSV Nuyina is designed, built, operated and maintained in accordance with the requirements of the Biosecurity Act
5] . * Organisms removed from the . ) ; A : o
> Operations: - . ; 2015, which requires compliance to the International Convention for the Control and Management of Ships’ Ballast
Z ] environment during ballasting, > . .
= Transit. Voyages from . . . . . = Water and Sediments 2004 (the Ballast Water Management Convention).
o . . . charging of fire main, engine cooling, 3 2 . . e . . Z
a Hobart to the stations z Physical Disturbance/Dest fresh water generation (plate o o - (a) RSV Nuyina holds an International Ballast Water Management Certificate attesting compliance to the Ballast S o) §
4 g and return. Including 3 disturbance- ruction of fauna, ; a & | @ | Water Management Convention. = & o
K; 3 . - . evaporator) and uncontaminated sea | @ h > - L o o =
% power & water 2 | Introductions Biological change 3 | = (b) RSV Nuyina maintains a Ballast Water Management Plan and Ballast Water Record Book for the purpose of < o+ 3
o R . water system, trace metal sea water Y ® i . ™
= generation. Multiple . 5 recording all ballast water operations and use of the treatment system.
= > . system, wet well sampling. . . . . . , .
o times during the season, 3. RSV Nuyina holds a Lloyds Register Class Notation ECO (BWT) in accordance with the Lloyd's Register Rules and
g approx. 4 voyages. Regulations for the Classification of Ships.
o (a) the ECO (GW) notation is assigned where a Ballast Water Treatment (BWT) system is installed, provided that the
Q
S treatment system is installed, utilised and approved in accordance with MEPC 174(58).RSV Nuyina uses ultra-violet
and filtration treatments as ballast water enters and discharges the vessel.
4. General seawater inlets are fitted with perforated steel plates to restrict foreign objects (including marine life)
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Inherent Residual
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-
[=}
o
)
=3
(=}
=

uonipuo)

pooyyaN

aouanbasuo)y

c-pooyi
Z-92uanbasuo)

D24/8689 — IEE RSV Nuyina and Science Systems

from being sucked into the vessel with seawater. Wet well sampling inlet sized targeted sampling to minimise loss of
marine life.
1. RSV Nuyina is designed, built, operated and maintained in accordance with Marine Order 97 (Marine Pollution
o [reTlviten i diese] cngine Prevention - Air Pollution 2022) which requires compliance to Annex VI of the International Convention for the
= ShEus: Prevention of Pollution from Ships, 1973.
(%]
i Nuvina Shiopin « Internal combustion engines using (a) RSV Nuyina holds an International Air Pollution Prevention Certificate issued under the authority of the
o Oerationsr?p e marine diesel oil will drive Government of Australia by Lloyd's Register attesting compliance to the Convention.
5 Transit V0y.a T ‘alternators' to generate electricity. > 2. RSV Nuyina holds a Lloyds Register Class Notation ECO (NOx-2), ECO (SOx)and ECO(SEEMP) in accordance with the _
2 Hobart to the stations z | Energy use- _ * Fresh water genera'ted from waste 3 g Lloyd's Register Rules and Regulations for the Classification of Ships. - 2,
= o Pollution of the heat recovery from diesel generators | & | & | = . . o . . . = & -
5 g and return. Including 3 Emission of air and thermal il boilers a @ qg: (a) ECO (NOx-2) assigned where the total weighted value of NOx emissions from all installed diesel engines onboard B =5 g
® power & water 2 | gases ' % % is not to exceed 80 percent of the total weight NOx emission limits specified in MARPOL Annex VI Regulation 13. = §
% g'eneratio_n. Multiple Equipment used: 5 (b) ECO (SOx) Assigned where the fuel used onboard is distillate with sulphur content less than 0.10 percent -
3 Z'm":ifu;'cg t:eezeason, e 2 main engine driven electric mass/mass or equivalent fuel which provides the equivalent emission limit.
9 pprox. yages. motors (6,400kW total) (c) ECO (SEEMP) is assigned where a vessel carries a Shipboard Energy Efficiency Management Plan (SEEMP) in
g * 4 x Diesel generators (11,000Kw accordance with MARPOL Annex VI
total) 3. In addition to the above, RSV Nuyina is working towards achieving the Lloyds Register Class Notation ECO (EnMS)
which is assigned when compliance is demonstrated to ISO 50001 (Energy Management).
> 1. RSV Nuyina’s holds a Det Norske Veritas (DNV) Silent R notation equivalent at 8 knots electric propulsion for
a science acoustic work. As a consequence of the decisions made on equipment and design (e.g. Engine choice and
% Nuyina Shipping  Noise and vibration created by the resiliently mounted equipment) the ship has much lower waterborne noise than equivalent sized ships across the
> Operations: engines, generators, propellers and range of ship speeds and operating modes.
Z | Transit. Voyages from Physical Noise pollution, vessel passing through the water. ]33 z 2. RSV Nuyina holds a Lloyds Register Class Notation CAC2 in accordance with the Lloyds Register Rules and 5
g Hobart to the stat!ons g disturbance- D|st9rbance/Dest . N0|s:e ahd vibration from the ship % S | z | Regulations for the Classification of Ships. - °§' -
6 S and return. Including 3 . ruction of fauna, breaking ice o o | @ . . . . . . . 3 5 g
” power & water 5 Noise Degradation of « Fresh water generated from waste 2 S > | (a) CAC2 is assigned to vessels which have crew accommodation and work areas compliant with standards for noise = g
2 generation. Multiple emission wilderness values | heat recovery from diesel generators g ® and vibration levels defined in the Rules and Regulations for the Classification of Ships. The numeral 2 indicates the 2
S .
g times during the season, and thermal oil boilers - minimal acceptance criteria to which the noise and vibration levels have been assessed.
é approx. 4 voyages. impact. 3. RSV Nuyina holds Noise Survey Report (SOLAS 1974, reg 11-1/3-12; Noise Code, sec 4.3) to confirm the vessel has
§ taken all measures to reduce machinery noise and that the vessel operates within the required noise limits set by the
> IMO.
4. All rotating machinery is resiliently mounted to minimise external vibration.
>
§ Nuyina Shipping
2 | Operations: e Light pollution from navigation
o . . . .
> Transit. Voyages from lights and internal lights. ]33 > 1. Black-out blinds are installed throughout the ship to reduce light pollution. On sunset and prior to dark all blinds >
. . . . S 2. = .
o E Hobart to the stat!ons g Physmal Disturbance/Dest * Light poII.utlon. from decklllghtlng. % = § are drawn or red lights in operation to reduce/eliminate light pollution. ) @ -
7 |@ 3 and return. Including 3 disturbance- . e Large object disturbance in remote & =S . . . TH @ ES g
= = ruction of fauna . o o | € | 2.Searchlights available, when required, to locate venerable wildlife. o =
8 | power & water 2 | Landscape environments. 2 |2 3 o o o . %) 2
w | generation. Multiple o Vel disiurbenes i wikamess g = 3. External lighting, not used for navigation, safety or operations is reduced as far as reasonably practicable. =
§ times during the season, and wildlife.
@ | approx. 4 voyages.
S
Page 61 of 91



Initial Environmental Evaluation — Operation of RSV Nuyina and Science Systems

Inherent Residual
) S IMPACT(S) Potential causes/sources of an g = g
2 Activity description 3 | ASPECT - can choose impact happenin = 2 Existing Reduction/Control Measures - against the Aspect. -3 §
'5'- v P = _choose ONE . p. pp' J < 2 e.g. Policy, procedures, outside controls or organisations, monitoring and reporting systems... 5 |2
5 ] multiple impacts - brief dot points =3 | = o s
s 3 2 2
Nuyina Shipping
§ Operations:
L Transit. Voyages from .. .
o 2 | Hobart to the stations z | Physical ' ¢ CO'”'S'C_’n with cetaceans and other ® | S | 2 | 1 Searchlights available to use between sunset and sunrise to locate vulnerable wildlife whilst in transit. 3|z
s 8 . o . Disturbance/Dest | marine life. * a | @ N . . . . o s [~
o and return. Including 3 disturbance- . . o o | o 2 | 2. Vessel crew maintain constant watch whilst underway and revise voyage pathway/route and speed if required to 4 5 =}
S v g . ruction of fauna o Disturbance of marine life on T | 3 c o ] T o H
2 | power & water = | Humanimpact voyage routes @ | = | 3 | avoid wildlife concentrations. ® =
::D" generation. Multiple ‘
S times during the season,
approx. 4 voyages.
1. RSV Nuyina is designed, built, operated and maintained in accordance with Marine Order 95(Marine pollution
prevention — Garbage 2018) which requires compliance to Annex V of the International Convention for the
Prevention of Pollution from Ships, 1973.
(a) RSV Nuyina holds a statement of Conformance issued by Lloyds Register attesting compliance to this convention.
(b) RSV Nuyina maintains a Garbage Management Plan (MARPOL Annex V, reg 10) which sets out the procedures to
be followed onboard for collecting, processing, storing and disposing of garbage onboard RSV Nuyina. The Garbage
. . . Management Plan also designates a person or persons in charge of carrying out the plan. This plan is regularly
¢ Waste materials being dispersed dited by the Australian Maritime Safetv Authorit
. hiobi due to weather conditions. audited by the Australlan Maritime >atety Authority.
e REIE « Waste materials being (c) RSV Nuyina maintains a Garbage Record Book (MARPOL Annex V, reg 10) onboard the vessel. The Garbage Record
> Operations: inadvertently released over the side Book records details of all garbage discharge from RSV Nuyina, and sea and alongside.
o Waste Management. . . . . . g .
3 T e of the vessel. 2. RSV Nuyina holds a Lloyds Register Class Notation ECO (IHM) in accordance with the Lloyd's Register Rules and
& * Waste separation not adhered to Regulations for the Classification of Ships.
> U 5 z Waste Pollution of sea by staff and crew S S|z . : : : e : <
Y separated as it is o Management- ] Y : 2 g | @ | (a)the ECO (IHM) notation is assigned where the ship possesses an inventory of hazardous materials in compliance S < -
c 3 . water/sediments/ | e General waste/items blown or 2 | o =3 . . . . . . = 5 g
=3 produced and stored = Combustible . o | 3 € | with Regulation 5 of the Hong Kong International Convention for the Safe and Environmentally Sound Recycling of o [s!
= - ) = . snow/ice washed off overboard. ) = | 3 ) =
3 ready for incineration or solids o Ships.
g :—\0 bte rlt?tufrne(;:! to - Equipment used: 3. RSV Nuyina conducts all operations in accordance with Ship Specific Procedures (SSPs). Specific to this aspect:
= allljiir:?eI:w(::ils'lcS::::a. ¢ Rubbish bins (a) Waste onboard RSV Nuyina is separated and stored below decks to minimise handling and exposure to personnel
and at anchor * Cage pallet and the environment.
* IncirTerator (b) RSV Nuyina uses a refrigerated garbage store to storage waste onboard until it is offloaded in Australia.
* Refrigerated garbage store (c) RSV Nuyina uses an incinerator combustible waste, where the ash is filtered and returned to Australia for
disposal.
(d) RSV Nuyina's SSPs require all other garbage will be retained on-board and returned to Australia for disposal.
(e) Medical waste is retained on board and returned to Australia for disposal.
(f) All expeditioners embarking in RSV Nuyina are required to participate in Waste separation guidance provided
through the vessel onboard induction.
(g) All materials/items stowed securely, with regular checks by the crew.
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Inherent Residual
& S IMPACT(S) Potential causes/sources of an = | S = §
2 .. o 3 | ASPECT . . = 3 Existing Reduction/Control Measures - against the Aspect. = I3
2 Activity description = - can choose impact happening ] o . ) . o . = 0
5 = -choose ONE . ) ) = 28 e.g. Policy, procedures, outside controls or organisations, monitoring and reporting systems... 5 | 2
5 ] multiple impacts - brief dot points =l < S H
g 3 2 8
o N v
N
1. RSV Nuyina is designed, built, operated and maintained in accordance with Marine Order 96 (Marine pollution
prevention—sewage) which requires compliance to Annex IV of the International Convention for the Prevention of
Pollution from Ships, 1973.
(a) RSV Nuyina holds an International Sewage Pollution Prevention Certificate issued under the authority of the
Government of Australia by Lloyd's Register attesting compliance to the Annex IV of MARPOL.
(b) RSV Nuyina's sewage treatment plant is certified to meet the effluent standards as provided for in the Guidelines
on implementation of effluent standards and performance test for sewage treatment plants, adopted by resolution
> Nuyina Shipping MEPC.227(64), as amended
& Operations: ¢ Grey and black water release: (c) RSV Nuyina has a Sewage and grey water discharge booklet to record discharges time and location. STP is built
g | Greyand black water Failure of two sewage treatment and certified to comply with MARPOL Annex IV. There are 2 sewage treatment plants onboard for redundancy
(<] . .
o management. Grey and > | Waste Pollution of sea plants with ability to process grey § purposes. PPM discharge is as Standard set by MEPC.2(VI). Installed plants meet this requirement. c
& black water to be treated | © Management- . and black water onboard. S |l8 | = . . . . . EX = =
10 c board and stored i 3 S / water/sediments/ F o & (d) When in Antarctic waters treated sewage and grey water will be discharged as far as practicably from the nearest = 3 g
& onboard and stored in ewage/greyw ) = | 3 o
o holdi B8 ge/grey snow/ice . . = = land, ice-shelf, fast ice or areas of ice concentration exceeding 1/10 in accordance with PART II-A of the Polar Code < -
] olding tanks or ater Equipment used: o ] ) ) ] ) i
é discharged into the 2 x Gertsen & Olufsen a/s sewage 2. RSV Nuyina holds a Lloyds Register Class Notation ECO (GW) in accordance with the Lloyd's Register Rules and
§ environment, depending treatment plant. Regulations for the Classification of Ships.
i on vessel location. (a) the ECO (GW) notation is assigned where a Grey Water Treatment (GWT) system is installed meeting the rule
requirements or where grey water is retained onboard in a dedicated holding tank(s) for discharge ashore. RSV
Nuyina has a waste water and sewage treatment plant (STP) contained within machinery spaces.
3. RSV Nuyina conducts all operations in accordance with Ship Specific Procedures (SSPs). Specific to this aspect:
(a) RSV Nuyina SSPs require daily service checks and inspections of the waste water and sewage treatment plant
machinery.
(b) Grey and black water is stored in holding tanks when within 3 nautical miles of the nearest land and in Antarctic
waters
1. RSV Nuyina is designed, built, operated and maintained in accordance with the requirements of the Biosecurity Act
2015, which requires compliance to the International Convention for the Control and Management of Ships’ Ballast
> Nuyina Shipping Water and Sediments 2004 (the Ballast Water Management Convention).
g“':' Operations: Disturbance/Dest (a) RSV Nuyina holds an International Ballast Water Management Certificate issued under the authority of the
%- BE?:I'BS'C water. Ballasting ruction of fauna, > Government of Australia by Lloyd's Register attesting compliance to the Ballast Water Management Convention.
i \:;:i Ic)sc;;rbti(l)iter;:ure z Physical Disturbance/Dest | Organisms and wildlife impacted g § - (b) RSV Nuyina maintains a Ballast Water Management Plan (BWM 2004, reg B-1; res MEPC. 127(53) - =z §
11 % maFi)ntained ir:I 3 | disturbance- ruction of flora, from the environment during 5 % @ | (c) RSV Nuyina maintains a Ballast Water Record Book (BWM 2004, Reg B-2) for the purpose of recording all ballast ) 2| &
. . . Q ~< =
® | accordance with £ | Humanimpact | Pollution of sea ballasting. g | 7 water operations and use of the treatment system. 3
g requirements. At regular water//_sedlments/ > 2. RSV Nuyina holds a Lloyds Register Class Notation ECO (BWT) in accordance with the Lloyd's Register Rules and
. snow/ice . e .
§ intervals throughout the Regulations for the Classification of Ships.
> voyage. (a) the ECO (GW) notation is assigned where a Ballast Water Treatment (BWT) system is installed, provided that the
treatment system is installed, utilised and approved in accordance with MEPC 174(58).RSV Nuyina uses ultra-violet
and filtration treatments as ballast water enters and discharges the vessel.
>
g Nuyina Shippin,
uyi
g Oeration:p 8 Z > 1. The Ships Anchor will be typically dropped in the designated anchorage area at the stations. >
g Anchoring. Securing the QBL ohvsical Disturbance/Dest Anch 4 cable will be d § g_ =z 2. The Ships Anchor is washed with sea water (returned to the area) when raised. g_ g =
g vessel(s) in position at ™ . ysica ruction of fauna, nchor and cable will be droppe 2 | & | & | 3.No anchoring at Mawson Station. Vessel to be secured to shore using mooring lines and holding position using 2 °§°. o
12 |g . . 3 disturbance- . from the bow of the vessel. Damage o e (@ o EY =
=4 the stations. During o Landscape Disturbance/Dest to the seafloor o 9 astern thrust on the propellers. o 3 £
o . .. o~ . . Ind —~
3 station visit or EB ruction of flora, g ® 4. External lighting, not used for navigation/safety/or operations, will be dimmed to reduce backscatter and visual g 2
9 potentially during an 2 disturbance between sunset and sunrise.
o emergency.
35
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& 3 3%
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1. RSV Nuyina is designed, built, operated and maintained in accordance with Marine Order 91 (Marine Pollution
Prevention - Oil 2014) with requires compliance to Annex | of the International Convention for the Prevention of
Pollution from Ships, 1973.
(a) RSV Nuyina holds an International Oil Pollution Prevention Certificate issued under the authority of the
Government of Australia by Lloyd's Register attesting compliance to this MARPOL Annex |.
> Nuyina Shipping . . (b) In accordance with MARPOL Annex |, RSV Nuyina has an approved Shipboard QOil Pollution Emergency Plan
= Operations: - . * Fuel I.eaks / spills Ieadlng to §ea (SOPEP) on board, which details the processes for preventing and responding to an oil spill event. Any spills are
g Bulk fuel transfer. ) Pollution of sea water/ice/ground contamination managed using the dedicated SOPEP Kit on board. Vessel-specific procedures for the maintenance and use of
S. Transfer of bulk é water/_sediments/ * Fuel ?pi” during station refuel!ing 2 equipment support the SOPEP and ensure Crew are trained in the use of that equipment =
13 é’ quantities of Special § gs::i(::_ SD?S(,)tVuvr/lI)Caer;ce/Dest ::aeratlons el o e el s i % % q% (c) Drills are carried out as required and equipment is maintained in accordance with the SOPEP. E % g
%-' Antarctic Blend (SAB) @ Leak/spill ruction of flora Equipment: < |3 S | 2. AAD Operations Manual Volume 6 Section F: Station Refuelling Manual CD18/10, includes a number of % S
3 Diesel to station bulk o) . ! . . ® environmental controls, including but not limited to:
o storage tanks. Once per 3 Dlsthrbance/Dest * Fuel hoses, manifold and couplings. ) cant toring of equi t during the transfer stage b N P -
S 2 uEEn R ELRE « Pump. constant monitoring of equipment during the transfer stage by workers, including a dedicated crew member to be
g resu.pply voyage at each « Inflatable Rescue Boats (IRBs) rostered on the deck to share the monitoring of the refuelling
station. - routine inspection and testing of refuelling equipment
- training and briefing of personnel.
3. AAD fuel spill contingency plans for each station and supply of spill response equipment on vessel and at each
station.
4. AAD Crisis Management and Recovery (CMR) Manual details Environmental Management representation and
duties on the incident response as required.
1. AAD Cargo Biosecurity SOP CD23/93[v4] includes procedure, staff training, emergency response and maintenance
of buildings, external work areas and equipment. Includes application of multiple layers of protection for biosecurity
risk material.
2. Nuyina is required to maintain a Cargo Securing Manual (SOLAS 1974, reg VI/5.6 and VII/5;
MSC.1/Circ.1353/Rev.1), which reduces the risk of containers or equipment being lost over the side of the vessel.
* Loss of container or equipment 3. RSV Nuyina operational procedures adopt the environmental aspects of the AAD Watercraft Standard Operating
g g:ﬁ';:i:i’?ping ?V(Zecgllsiis.(len(:/fviizi’c)etaceans and other Procedures which the environmental requirements, including distances to maintain from fauna when watercraft are
gr. Cargo, stores and Disturbance/Dest marine life causing injury or death. Ze:fDuzed-durmg risluspll_y ope;a;c:lo(r;s. f Conduct ) s for interactions bet hicl . ft and
i equipment transfer. 2 | physical ruction of fauna, o Land_ing barges will impact - § AR nV|ron-men ‘a -o icy an -o e-o onduct requirements for interactions between vehicles, watercraft an - -
1 |8 Transfer of cargo, stores % disturbance- Landscape shoreline. 5 % q% wildlife. Including W|.IdI|f.e separation distances. . o . . o . . 2 = g
:Dnt and eguipment in . ® | Human impact | change, Noise - Transport of organisms or wildlife < % J | 5. Watercraft refuelling inlets are bunded to contain any oil spilt during refuelling, oil spill equipment on board will % S
3 containers from ship to pollution In or on cargo. be used to clean out the bund prior to the watercraft’s departure.
9 station using watercraft, * Noise from engines 6. AAD SOPs for barges and water craft operations to ensure low speed movements in shallow waters to reduce
3 helicopter and lifting e Disturbance of wildlife by vehicle, L . . . .
5 equipment over ice. helicopters, personnel walking and wake and wash on shore as well as minimise impacts on benthic communities and sediments of turbulence from jets
equipment movements. or propellers.
7. Watercraft will be restricted to using designated station boat ramps to discharge and backload cargo.
8. AAD Standard Operating Procedure Vol. 5 Aviation includes ship-to-shore helicopter operations. Includes:
-fixed landing sites
-all aircraft movements must be initiated by a task approval process and risk assessment
-fuel management guidelines, including storage of fuel drums.
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Inherent Residual
& S IMPACT(S) Potential causes/sources of an g = g
<] .. o 3 | ASPECT . . S 35 Existing Reduction/Control Measures - against the Aspect. = 2
2 Activity description = - can choose impact happening ] o ’ ) o o ) = 0
5 = -choose ONE . ) ) = 2 e.g. Policy, procedures, outside controls or organisations, monitoring and reporting systems... 5 | 2
5 ] multiple impacts - brief dot points =3 | = S H
g 2 3 3
o d ®
o N o
1. RSV Nuyina operational procedures adopt the environmental aspects of the AAD Watercraft Standard Operating
Nuvina Shiooi e Personnel walking ship-to-shore Procedures which outline the Environmental Policy requirements for interactions between watercraft and wildlife.
O:zlrr:ion?pmg * Noise from engines 2. PTTs will be restricted to using designated station boat wharves, ramps and jetties to discharge and backload
Perssmmal t.ransfer °.Und.erwate.r radiatefi noise a.md personnel and cargo.
> | Transfer of expeditioners | _ | Physical Disturbance/Dest V|br:.=1t|or? durm.g.tran5|t may disturb 3. Watercraft are cleaned and meet biosecurity requirements prior to reaching Antarctic waters. c >

15 & | from Nuyina to the ] disturbance- ruction of fauna, mgrllrll'e life a';::wt\t/. doth % § %. 4. Mandatory training for all AAP expeditioners - must complete eLearning PDE101 Introduction to Environmental 2 | € 5
a . . . . ) . e Collison with cetaceans and other o | = i . o ) = |
2. | stations. Multiple times 5 Human impact | Noise pollution L L < g = | Management in Antarctic/sub-Antarctic and attend Expeditioner summit which includes a presentation on key w, a | %
& . = marine life causing injury or death. < 2

per resupply. Via Environmental Management priorities. Both presentations cover wildlife management and the AAD Environmental -
he::f:c;ptersawatferc;aft, Equipment used: Code of Conduct for expeditioners.
vehicles and on foot.
3 x Personnel Transfer Tenders (PTTs) 5. AAD voyage environmental procedures include use of biocide footbaths and provision of cleaning equipment at all
embarkation and disembarkation locations on the vessel.
. L. 1. RSV Nuyina Watercraft (Personnel Transfer Tenders, Barges and the Science Tender) are designed, built, operated
gu‘e’:;:iz:':pmg and maintained to the National Standard for Commercial Vessels (NSCV) Code, Category 2C and hold a Certificate of
P:rsonnel t.ransfer Disturbance/Dest | ° Fuel leaks / spills leading to sea Survey from the Australian Maritime Safety Authority attesting compliance to the Standard.
> | Transfer of expeditioners ~ | Hazardous ruction of fauna, water/ contamination =z 2. The RSV Nuyina Watercraft Operations Manual provides a system from which all of RSV Nuyina’s watercraft are - g
16 Q from Nuyina to the ] Chemicals- Pollution of sea % % %, operated. The document provides information on the safe operation, operational parameters, maintenance, unique ,3: "‘S. S
. . . . . -+
gf. stations. Multiple times ?_, Leak/spill water/sediments/ Equipment used: < | & | T | risks, and safety considerations for each watercraft and includes provision for the management of refuelling and the _g 5] 2
¥ | perresupply. Via snow/ice 3 x Personnel Transfer Tenders (PTTs) ® minimisation of environmental impact during watercraft operations. A
he::.cc:pterséjwat;erc;aft, 3. The RSV Nuyina Helicopter Operations Manual provides guidance and instruction with respect to helicopter
vehicies and on foot. operations onboard RSV Nuyina, and includes provisions for the management of aviation fuel and the minimisation
of any environmental impacts during helicopter operations.
E 1. Seawater inlets are fitted with perforated steel plates to restrict foreign objects from being sucked into the vessel
g Nuyina Shipping Disturbance/Dest | A helicopter crash on deck, or an with seawater.
§' Operations: ruction of fauna, | aviation fuel fire on the upper decks % z 2. Nuyina will carry the most environmentally friendly version of Formtec AFFF (short chained C6) as practicable in 5
- w F'fEfETtmg- F|ref|ght|r;]g = gszardorls Pollutl/oncclaf sea } would :)Ie extmgun;hfed L;smg 7 ,% 2 | x | Antarctic conditions (-30 degrees C). No fluorine free foams are able to be used in -302C conditions. This makes = @ 5
ility to extingui 3 micals- water, iment man rat ir nd/or a . . . . . . ES
; capfa ytoe .gu. > 5 N c? > ate .se S anua y 0’.)6 atedtire o.sgs ey o 5 S | fluorine free foams unfit for purpose for Nuyina. Short Chained (C6) AFFF foams are able to be used effectively in our .% =3 2
= helicopter and aviation 2 | Leak/spill snow/ice, automatic fire canons positioned 3|3 . i d break d iderably quicker in th . b ional AEFE. These f 2
3 ] s @rseae Pollution of the forward and after. It is likely AFFF 2 operating conditions and break down considerably quicker in the environment than conventiona . These foams =
g Nuyina. air would be disbursed overboard. consequently accumulate far slower in water systems making them less hazardous to marine life.
= 3. In the event of a discharge of AFFF, containment and clean-up methods followed as detailed in SDS.
z
iy . . e Pollution from mooring weights not
= Nuyina Operation of . -
2 Sci(yence Syr/)stemS' Use retrieved, and from the moorings > _ 1. Moorings: _
(<] . . . . N . =
Physical . hemselves if their retrieval i 2 ; ; ; ; ; ; 2
‘f:, and deployment of z disZurbance Pollution of sea Enesucsfessefsul eir retrievalis g 2 § - All mooring components except the weights will be removed from the environment at the completion of their use 3| e -
le) . . - . —+ =} ; B H H . H A =]

18 c science systems while 3 water/sediments/ . a = | & | - Moorings will use the least amount of weight required to keep the mooring securely in place throughout i = [}
= 3 Landscape/Se ) e Pollution through deployment of o s | € [=x o 2
2 underway and as part of = snow/ice o . 3 | @ 3 | deployment. o o
o s ascape scientific probes whilst underway v | 3 =
é underway scientific with no retrieval (e,g, XBTs, Argo > 2. A minimum number of XBTs will be deployed to achieve the scientific goals of the voyage.

r rch. ot ’
§ esea floats etc.).
]
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Inherent Residual
) S IMPACT(S) Potential causes/sources of an g = g
2 .. o 3 | ASPECT . . S 35 Existing Reduction/Control Measures - against the Aspect. = 2
2 Activity description = - can choose impact happening ] o ’ ) . o . = o
5 = -choose ONE o ) ) = | 8 e.g. Policy, procedures, outside controls or organisations, monitoring and reporting systems... 5 | 2
5 ] multiple impacts - brief dot points =3 | = S &
g 32 s 32
o > o
z
5 1. CPR, wet well and underway seawater sampling operations will be kept to @ minimum to reduce the biomass of
g Nuyina Operation of * Removal of krill, plankton and . o v | kp = E i Z g e A
= Science Systems: Use ohvsical microbes from the ocean organisms removed. The impact on zooplankton to be removed is considered negligible given the insignificant
& and deployment of > ysica « Unintentional capture of fish larvae 2 | volume of the ocean that will be sampled. The impact on microorganisms to be removed is also considered negligible | <
& - . © | disturbance- Disturbance/Dest . ) - Z |2 |e " NP . 3 | 2| e
19 € science systems while 3 Taking ruction of fauna during krill trawling, drop net and 5 |3 % given the insignificant volume of the ocean that will be sampled. = |3 g
3 | underwayandaspartof | 2 - wet well operations. = | = | 3 | 2.The ship will never approach wildlife intentionally and will mostly remain on transit (apart from approved mooring | < |
g underway scientific * Unintentional disturbance of recovery / deployments). If wildlife appears disturbed whilst underway the ship will navigate further away.
§ research. wildlife whilst the ship is underway. 3. A current animal ethics permit, issued by the Animal Ethics Committee, is in place for marine science activities.
S5
1. RSV Nuyina’s holds a Det Norske Veritas (DNV) Silent R notation equivalent at 8 knots electric propulsion for
¢ Noise generated from underway science acoustic work. As a consequence of the decisions made on equipment and design (e.g. Engine choice and
science activities impacts on wildlife resiliently mounted equipment) the ship has much lower waterborne noise than equivalent sized ships across the
> (disturbance). Noting the noise range of ship speeds and operating modes.
& . . generated from science systems does 2. RSV Nuyina holds a Lloyds Register Class Notation CAC2 in accordance with the Lloyds Register Rules and
= Nuyina Operation of . . . .
a Science Systems: Use not exceed noise generated from the | 5 Regulations for the Classification of Ships.
8 Y ’ Physical . ship’s operational noise except for 3 a. CAC2 is assigned to vessels which have crew accommodation and work areas compliant with standards for noise -
~ and deployment of =z . Disturbance/Dest . . o =z < . . ) ) . e ; - 3 =z
& . . o disturbance- . the use of some active acoustic 4 | = | ® | andvibration levels defined in the Rules and Regulations for the Classification of Ships. The numeral 2 indicates the & = =
20 c science systems while 3 . ruction of fauna, . a 5 o o . . ) . @, 5 )
=3 underwayv and as part of > | Noise Noise pollution systems (particularly the EM122 o o g acceptance criteria to which the noise and vibration levels have been assessed. T | 9 =
‘3" underway scientif?c ~ | emission P eMultibeam Acoustic System and S 3. RSV Nuyina holds Noise Survey Report (SOLAS 1974, reg 11-1/3-12; Noise Code, sec 4.3) to confirm the vessel has ®
o researchy TOPAS PS18 sub-bottom profiler). > taken all measures to reduce machinery noise and that the vessel operates within the required noise limits set by the
§ ’ Active acoustic systems have the IMO.
> potential to cause disturbance to 4. All rotating machinery is resiliently mounted to minimise external vibration.
marine organisms including 5. The EM122 multibeam systems and TOPAS PS18 sub-bottom profiler will be operated in accordance with the
cetaceans. approved Standard Operating Procedures which has specific start up protocols as well as other operating controls
and observer requirements to minimise any potential impact on cetaceans and other marine life.
Figure 2 Environmental impact assessment matrix
This Impact matrix has referred to a number of documents and procedures, which are the responsibility of the AAD or the vessel’s operator. A list of supporting documentation is contained in the appendices including a summary
of the Class notations assigned to the RSV Nuyina that have environmental performance or compliance standards.
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7.7 Environmental Monitoring and Management

Australia is strongly committed to the comprehensive protection of the Antarctic environment. The
AAD is responsible for fulfilling that commitment, as well as mitigating and managing the
environmental impacts of Australia’s activities in the Southern Ocean and sub-Antarctic.

The AAD’s Environmental Policy outlines a commitment to continual improvement in environmental
management performance and forms the foundation of the AAD’s EMS. The EMS provides a
systematic framework for managing the AAD's interaction with the environment, and considers the
environmental aspects, impacts, risks and opportunities associated with activities and strategic
planning. The overall objective of the EMS is to protect the unique environmental values of
Antarctica and the Southern Ocean, and to ensure environmental monitoring and management are
foremost in planning and operations within the organisation. These objectives are guided by the
AAD and Australian Government policy commitments to environmental protection, biodiversity and
conservation.

An RSV Nuyina Environmental Monitoring Plan and Environmental Management Plan was developed
as part of the 2021-2024 IEE conditions. The outcomes of the Environmental Monitoring Plan are
provided as part of annual reporting of activity requirements. The Environmental Management Plan
is reviewed annually in consultation with Serco to ensure alignment of environmental management
objectives.

Both plans can be provided on request.
7.7.1  Whole-of-Program Environmental Monitoring

The AAD has committed to the design of a comprehensive whole-of-program environmental
monitoring, audit and response plan that will improve our understanding of the potential and actual
impacts associated with current and future activities of the Australian Antarctic Program. The
monitoring audit and response plan will be developed following the assessment of this IEE to ensure
alignment with any authorisation condition requirements. The knowledge gaps and opportunities for
improvement identified in the preparation of this IEE will assist in the Plan’s development.
Monitoring results are expected to continually inform the AAD’s development of a program wide
Environmental Impact Minimisation Strategy to deliver improved environmental outcomes from
program activities. The development of the Impact Minimisation Strategy will commence in 2025
and is a commitment made in the AAD’s Strategy and 20 Year Action Plan. The development of the
Strategy will be led by the AAD’s Environmental Stewardship Program and will require collaboration
from multiple work areas across the AAD.

The environmental monitoring associated with the operation of the RSV Nuyina will be integrated
into the AAD wide environmental monitoring program described above.

e ensure ongoing compliance with the Antarctic Treaty (Environment Protection) Act 1980

e ensure impacts are avoided or limited consistent with the environmental principles of the
Environmental Protocol

e verify the accuracy of the IEE’s conclusion that the impacts of the operation of RSV Nuyina
and science systems are likely to remain minor and transitory

e inform any changes needed to practices to comply with impact thresholds set by regulators
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address knowledge gaps and uncertainties to inform management and improved
environmental outcomes

ensure impacts are not in conflict with the broader community’s expectations in relation to
the protection of Antarctica and the Southern Ocean, and

inform the mitigation of any unforeseen but potentially significant impacts associated with
the activities described in this IEE.

Ongoing monitoring and measurement of the main impacts and key environmental indicators
identified in the IEE include, but are not limited to, the following:

Vessel’s fuel consumption and engine performance
Vessel noise levels

Ballast water and sewage management

Biosecurity management, and

Incident reporting.

The AAD State of Environment database includes a range of indicators relevant to shipping and
station operations. These indicators are located in the Human Settlements Theme and includes
indicators associated with fuel, electricity and water consumption; wastewater and solid waste
management; and personnel numbers. This data will be updated annually at the end of the austral
summer operations season.

7.7.2

Incident and Hazards Reporting

Under the requirements of the Navigation Act 2012 and the Protection of the Sea (Prevention of
Pollution from Ships) Act 1983, marine environmental incidents from RSV Nuyina are reported to
AMSA as the national marine regulator. This includes general marine pollution reporting
requirements and specific reporting requirements under the MARPOL convention.

Under the obligations of the MARPOL Convention, a MARPOL pollution report (POLREP) must be
made when an incident involves any of the following:

Damage, failure or breakdown of a ship of 15 metres in length or more which affects the
safety of the ship or results in impairment of the safety of navigation (including collision,
grounding, fire, structural or engine failure)

Any discharge or probable discharge of oil or noxious liquids substances carried in bulk,
resulting from damage to the ship or its equipment, or for the purpose of securing the safety
of a ship or saving life at sea

Any discharge during the operation of the ship of oil or noxious liquid substances in excess of
MARPOL discharge limits or rates, and

Any discharge or probable discharge of harmful substances in packaged for (including freight
containers, shipborne barges, road and rail vehicles, and portable tanks).

In the event that an incident requires reporting through a POLREP, full details of the incident are
provided to the AAD within 72 hours for inclusion in the AAD’s environmental incident and hazard
reporting system.
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The AAD’s environmental incident and hazard reporting system is a key component of the AAD’s
EMS and provides the capacity to monitor and track activities or incidents that either directly or
indirectly have the potential to impact the environment. This reporting system forms part of a
monitoring framework that identifies, prioritises and responds to environmental impacts or risks in
real-time. The integration of this reporting system into AAD quarterly and annual reporting provides
analysis of incidents and trends to identify and monitor environmental impacts and response
actions. AAD’s environmental incident reporting system provides an evidence-based approach for
the development and delivery of continual improvements to the AAD’s EMS and Antarctic
operations, including the operation of RSV Nuyina and science systems e.g. improvement in
biosecurity measures by introducing more effective rat guards to mooring lines.

7.7.3 Compliance Monitoring — Maritime Regulations

As a Regulated Australian Vessel, the RSV Nuyina is subject to various requirements set out by the
International Maritime Organisation (IMO) in international conventions, codes and resolutions.
These are implemented in Australia by the Australian Maritime Safety Authority (AMSA) through a
variety of national laws and regulations. Among many other things, these regulations set out
requirements and standards and the system of surveys relating to environmental protection. The
majority of the items referenced in $7.6 RSV Nuyina Environmental Impact Matrix are also described
in Appendix 2.

In addition, RSV Nuyina is subject to the Lloyd’s Register Rules and Regulations for the Classification of
Ships. Lloyd’s Register requires a system of survey and certification to verify the vessel meets the
required standards under these rules. The rules aim to ensure the structural strength of the vessel,
the safety and reliability of certain critical onboard systems, and the effectiveness of certain other
systems/features for the safe carriage of vessel-appropriate cargo and persons. RSV Nuyina has been
designed to meet certain class rules above the basic requirements, which certify elements of the
Vessel’s environmental performance. Lloyd’s Register has assigned RSV Nuyina certain ‘ECO’ sub-
notations to indicate this, and are provided in Appendix 2.

8 UNCERTAINTIES

Across the Australian Antarctic Division there is a high level of experience and understanding of
shipping and science systems operations, and the impacts of related activities on the environment.
Within the AAD, extensive knowledge on these activities and subject matter expertise has been
sought and applied to the environmental impact assessment and risk evaluation process. The
assessments made and documented are reflective of information and understanding on RSV Nuyina,
since its time of operation and the commissioning of science systems. Assessments may be subject
to change as new information arises and technologies are further tested.

Uncertainties were identified through consultation with subject matter experts within the
AAD Science Branch and are highlighted in more detail in the above sections. In summary,
additional research in the following areas is either underway or may be beneficial in filling
knowledge gaps:

e Survivability of invasive marine species in Antarctic coastal waters

e Anchorage area surveys on biodiversity and sediments at Casey and Mawson stations

e Noise generated from engines, including underwater radiated noise and vibration and
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effects on wildlife.

9 SUMMARY AND CONCLUSION

A multi-purpose icebreaker with capacity to resupply Australia’s Antarctic station network and to
support scientific research in the sea-ice zone and coastal fringe is an essential component of the
Australian Antarctic Strategy and 20 Year Action Plan to build and operate a world-class research and
resupply Antarctic icebreaker. Without access to a capacity to perform these tasks, Australia would
be unable to operate its Antarctic stations or to undertake scientific research in the sea-ice zone.

The vessel operation and resupply activities have been designed to have minimum impact on the
environment while delivering cargo, logistics and science capabilities to the Australian Antarctic
Program. All procedures conform to relevant AAD and IMO standards and operating procedures in
environmental management, and adhere to all conditions and permits issued under the ATEP Act.

The assessment of impacts included in Chapter 7 of this IEE has identified that the majority of
impacts can and will be mitigated through the intrinsic design of the vessel and science systems, and
existing AAD and ship specific procedures and compliance monitoring requirements.

This IEE concludes that, provided the activity and the mitigations are undertaken in the manner
described, this activity will have no more than a minor or transitory impact.
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12

PUBLIC COMMENTS

During the IEE assessment process, the document is open for public comment for a period of 3
weeks. Three submissions were received during this time, where a total of 14 comments and
suggestions were made.

The comments addressed are summarised in Table 9.

Table 9 Public comments received and AAD response

Submission | Public Comment AAD Response
1. Resupply activities at Australian | The delivery of cargo and fuel and replacement of
Antarctic  stations, including the | ageing infrastructure is addressed in the IEE for All
delivery of cargo and fuel. Station Operations and major station renewal
projects such as the Antarctic Infrastructure

e Create a timeline/ expiry dates to | Renewal ~ Project (AIRP). Fuel management
replace  aging station fuel | Procedures and contingency plans are reviewed
infrastructure tanks and fuel lines. | annually and updated where opportunities for
To reduce likelihood of fuel spills | improvement are identified. All fuel spills are
and be aware of them earlier. reported via AAD’s incident reporting framework.

The AAD should do the following to | Fuel spill mitigation measures are applied for all
mitigate against a possible fuel spill | station refuelling activities.
during station resupplies.

The AAD are continuously looking to improve

e Research the use of a floating | refuelling operations as new products come on the
bund around the fuel line/hose | market but to date have not identified a practical
during Station resupply refuelling | product that is able to provide bunding to the fuel
operations. This has been | hose. There are double walled hoses available but
adopted by many overseas | bulky and not practical for the lengths we require.
operations.

e Train on water boating crews and All expeditioners involved in refuelling activities are
expeditioners  preseason in trained in fuel delivery systems and fuel spill
deploying  fuel lines and | "€SPONSe.
responding to fuel spill incident
scenarios. A fuel spill contingency plan for each station is

. ) reviewed annually and updated as required. All

* Havea rapild fuel spill p.re—plan, for plans relating to fuel spill and response and have
each station that a|m§ .to be been developed in consultation with AMSA.
deployed to protect sensitive and
vulnerable areas.

The current system requires time to
attach lines together, to
deploy. Locations of where to deploy
these lines have not been established,
anchor points, and rigging has not been
installed. This would all waste a lot of
time during an incident.
2. The EIS is silent on the expected CO2 | Refer to Section 7.4.5 of the IEE — Pollution of Air.

emissions from operations & activities.
This includes:

1.Nuyina sailing events

2. Base operations

State of the Environment Reporting and DCCEEW
Net Zero emissions reporting requires the
inclusion of fuel usage indicators from AAD’s

operations. This data will be used to develop
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Submission | Public Comment AAD Response
3. Scope3 & other support activities. emissions reduction targets and contribute to
broader government emissions reduction and net
Considering the Australia government | ;o strategies. Data on fuel use is included in the
department responsible Department of , _— .
} . government’s emissions reporting frameworks.
Climate Change, Environment etc) —
this is both surprising and probably
incomplete work. We note the The above reporting requirements include base
Australian government expectation of | operations, including scope 3 emissions from
CO2 emission reporting by large | other supporting activities.
Australian corporations and would
expect similar reporting by AAD.
Page 27 We note the report statement: | Utilising vessels to resupply the Australian

“Currently the only feasible way to
resupply the Antarctic stations with the
qguantity of food, stores, fuel and in
some cases potable water is by ship.”

We propose that this statement is
probably scientifically and factually
wrong. If this statement was entirely
correct, USA bases such as (Amundsen-
Scott station) would not be periodically
resupplied.

Antarctic Stations has been shown to be more
efficient and feasible than air cargo with regards to
cost and optionality. US operations must use air
cargo to resupply Amundsen-Scott Pole Station
because it is land locked and vessel resupply cannot
be utilised.

No consideration of hydrogen &
derivative products & their extensive
future use. AAD works at the frontier of
science, our community expects that
the AAD are testing, growing and
progressing hydrogen technology in all
activities. We note the report is
relatively silent on these matters and
consider this both a missed opportunity
and a draft report failure.

We make the following supporting
comments in relation to Hydrogen
usage for AAD:

Currently there are several feasible
hydrogen technologies that should be
considered and explored further in the
final report. These include PtL
Hydrogen production and supply. AAD
has the opportunity to use PtL
Hydrogen fuels (e-SAF) in all site
engines to significantly lower CO2
emissions. This could be a drop in fuel
replacement to Marine Oils used in
Nuyina. This can also include further
development of JET-A blends and

Marine Diesel. Furthermore, the report
makes no comment on the Operation of
Hydrogen fuel cells whilst the ship is
stationary. Use of power (electricity) to

As noted in Alternatives to the Proposed Activity
Section 5.3, AAD has considered current
technologies and due to the nature of and risk
involved in Antarctic icebreaking operations, a high
level of redundancy is required in the vessels
propulsion system. At current technology
readiness levels, the use of alternative fuels is not
feasible or cost effective to meet the required
levels of safety and redundancy required under the
applicable laws in Australia.
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Submission

Public Comment

AAD Response

gas storage using metal hydride storage
could also reduce base dependence on
liquid fuel transport. We note that fuel
and water delivery is an essential
premise for AAD usage of ship
transport. Establishing a Hydrogen e-
SAF derived Marine Diesel fuel, JET-A
and fuel cell program in Australia will
further support technical innovation in
this sector.

Page 9

The EIS is silent on alternative ports for
resupply.  Self-evidently in  the
document the port of Hobart is not the
closest practical destination for supply
to Mawson (see route Planning map
page 9.) If the Australian government
department is serious about co2
emissions then alternative ports should
be both reviewed and the results
reported. May we suggest Port Lincoln
& Ceduna in South Australia. Albany
and Perth in Western Australia. This
pragmatic approach may both shorten
sailing times and lower the
environmental impact. We also note
the lack of airbase proposals in the
report.

The intent of the IEE is to assess potential
environmental impacts from the operation of RSV
Nuyina and science systems while underway.

Currently, Hobart is the home port of RSV Nuyina
and Tasmania is Australia’s national Antarctic
gateway. Comments on alternative ports are
noted.

Nuyina purchase should have involved
thorough quality control on ship plus
attachments. The cranes should have
concertina rubber boots to protect
rams from corrosion & seal damage.
Not being aware of crane specific issue
| noticed this visual observation. The
shipyard plus experience in Icebreakers
should have known these vessels are to
be used in very severe environments
needing failure proof systems. Engine
fire & other issues should require
warranty shipwrights fixing plus costs.
As a comment | am surprised V keel is
not rundown centerline ship to provide
better ice breaking plus better lateral
support to normal tides or wind. V keel
is solid say 50mm base to 150mm top
by 200mm depth. Actual profile would
need analysis for results.

AAD undertook a lengthy and thorough industry
analysis to achieve a functional vessel design for
icebreaking and cargo operations in the weather
and environmental conditions experienced across
all Antarctic and Southern Ocean stations. The
vessel has a Lloyd’s Classification Society approved
Preventative Maintenance Schedule (PMS) which
adheres to the equipment manufacturers’
requirements with regards to its operation and
maintenance specifically in the harsh Antarctic
environment.

Nuyina refueling must be provided at
fuel depot Selfs Point. To do this,
alterations are required of Tasman
Bridge.

OPTIONS:

The intent of the IEE is to assess potential
environmental impacts from the operation of RSV
Nuyina and science systems while underway.
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Submission

Public Comment

AAD Response

(a) Channel columns are to be removed
including below waterline, new
supporting columns near next set
existing columns so new deck truss
hanger style above deck to
accommodate new span distance &
loads.

(b) Above system (a) but London Bridge
opening so larger vessels are able to
transit Tasman Bridge safely. This is very
important for future shipping plus Naval
vessels e.g., LHD/LHA’S.

(c) Tasman Bridge to be demolished
including below waterline & potentially
sunken cargo vessel.

This would allow tunnels connecting
West to East traffic. This provides
Hobart future bunkers if needed.

(d) If Tasman Bridge to remain then new
fuel depot near Tinderbox Bay South is
required for shipping supply plus
refueling. An appropriate wharf length
is required for large vessels including
cruising & naval vessels. This area has
size for expansion for other items.
Australian or other nation vessels also
refueled or serviced.

No rail connection at this site would
mean tunnel network under Hobart to
service site. Rail would be connected to
Burnie Port rail network. Rail is very
important for many other items besides
fuel.

Any alterations to the Tasman Bridge to
accommodate RSV Nuyina operations are outside
the scope of this IEE.

Antarctica Stations Casey, Davis &
Mawson need Bollards spaced to allow
vessels to secure to stable known
position with savings. Graphene carbon
fibore ropes are required between
bollards to ship. A tension reel could
also be added particularly helpful to
keep ship secure against ice when
unloading etc. Bollards prevent further
damage to sea floor from continual
anchor drops.

I am chasing bathymetry reference
maps for 3 Station’s locations, | scaled
Nuyina drops anchor nearly 1000m of
land.

Proper fixed permanent wharf s
required for roll on roll off access at
Davis Station specifically. This would
also tie in with proposed runway.

The vessel utilises dynamic positioning in lieu of
anchoring for cargo operations at the Antarctic
stations when practical. Mooring improvements
are being considered as part of station Master
Planning activities.
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Submission

Public Comment

AAD Response

| hope Australia has right of access first
in any use of these facilities in future,
not like Defence C17 flying to Argus
Dome from memory with Russian
aircraft on runway unable to move
rubbish!

Australia needs 2-off extra Ice breakers
servicing & science in Antarctica &
Southern Ocean. One in service, second
returning, third sailing to Antarctica. 3
Stations are long way apart plus transit
from Hobart 14 days approximately.
Greater competition in Antarctica
requires Australian effort & resolve.
America is lacking Ice Breakers plus
increasing competition in Arctic.

Extra vessels allow more inspections &
greater surveillance to others in
Australian Antarctic Territory.

Current Government funding models have been
developed to support a single vessel approach only
at this point in time.

| have a option for runway saving time
& costs but need to complete before
contacting Defence.

The intent of the IEE is to assess potential
environmental impacts from the operation of RSV
Nuyina and science systems while underway.

Potential environmental impacts and mitigation
measures for aviation operations are addressed
under AAD’s Aviation Operations IEE.

Like to see permanent Astronomy units
at Dome Argus, Dome Circle for science
plus!

The intent of the IEE is to assess potential
environmental impacts from the operation of RSV
Nuyina and science systems while underway.

Would like to check bathymetry details
around Davis Station as Island lands NE
might provide easier access for
transport vehicles with shorter wharf
length. Map 9 in your PDF.

Wharf infrastructure improvements are being
considered as part of station Master Planning
activities.

Other  Nations needs

scrutinizing

pollution

The intent of the IEE is to assess potential
environmental impacts from the operation of RSV
Nuyina and science systems while underway.
Potential environmental impacts from activities
undertaken by other nations in Antarctica are
outside the scope of this IEE.

AAD Initial Environmental Evaluations, potential
environmental impacts from activities, and
mitigation measures applied within the Australian
Antarctic Program are shared with other nations.
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13 ACRONYMS AND ABBREVIATIONS
AA Approved Arrangement
AAD Australian Antarctic Division
AAP Australian Antarctic Program
ACT Australian Capital Territory
ADCP Acoustic Doppler Current Profiler
AFFF Aqueous Film-Forming Foam
AFS Anti-fouling Systems
ANARE Australian National Antarctic Research Expedition
ASL Above Sea Level
ASMA Antarctic Specially Managed Areas
ASPA Antarctic Specially Protected Area
ATEP Antarctic Treaty (Environment Protection)
AUV Autonomous Underwater Vehicle
BWM Ballast Water Management
CBC Cargo and Biosecurity Centre
CCAMLR Convention for the Conversation of Antarctic Marine Living Resources
CEE Comprehensive Environmental Evaluation
CEMP CCAMLR Ecosystem Monitoring Program
CMR Crisis Management Response
CTD Conductivity, Temperature and Depth
Cco2 Carbon Dioxide
CPR Continuous Plankton Recorder
DCCEEW Department of Climate Change, Energy, the Environment and Water
DCP Dry Chemical Powder
DG Dangerous Goods
DNV Det Norsk Veritas
DP Dynamic Positioning
EEDI Energy Efficiency Design index
EMS Environmental Management System
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FODS Forward Outboard Deployment System

GVM Gross Vehicle Mass

GFE Government Furnished Equipment

GWT Grey Water Treatment

IAPPC International Air Pollution Prevention Certificate
IEEC International Energy Efficiency Certificate

IBC Intermediate Bulk Container

IBTS Integrated Bilge Water Treatment Systems
IEE Initial Environment Evaluation

IHM Inventory of Hazardous Materials

IMDG International Maritime Dangerous Goods
IMO International Maritime Organisation

IRB Inflatable Rescue Boat

ISO International Organisation for Standardisation
LARC Lighter Amphibious Resupply Cargo

MARPOL The international Convention for the Prevention of Pollution from Ships
MEPC Marine Environment Protection Committee
MHE Material Handling Equipment

MVP Moving Vessel Profiler

NSCV National Standard for Commercial Vessels
ow Oily Water

PA Preliminary Assessment

PFAS Perfluoroalkyl and Polyfluoroalkyl Substances
PPM Parts Per Million

ROV Remotely Operated Vehicle

RPA Remote Piloted Aircraft

RSV Research Supply Vessel

SAB Special Antarctic Blend

SDS Safety Data Sheet

SEEMP Ship Energy Efficiency Management Plan
SERS Ship Emergency Response Service
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SOLAS International Convention for the Safety of Life at Sea

SOPEP Shipboard Qil Pollution Emergency Plan

SOP Standard Operating Procedure

STCW International Convention on Standards of Training, Certification and

Watchkeeping for Seafarers

STP Sewage Treatment Plant

SSP Ship Specific Procedure

TEU Twenty Foot Container Equivalent Units
XBT Expendable Bathythermograph probe
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APPENDIX 1 - COMPLIANCE WITH LEGISLATIVE REQUIREMENTS

Required Content Section

(a) a description of the activity, including a statement of: (i) the purpose; and (ii) the 3
location; and (iii) the duration; and (iv) the intensity of the activity

(b) a description of possible alternatives to the activity, including the alternative of not 5
carrying on the activity

(c) a description of the consequences of each possible alternative to the activity 5

(d) a description of the environmental reference state with which predicted changes are 6
to be compared

(e) a prediction of the future environmental reference state if the activity does not take 5
place
(f) an estimation of the nature, extent, duration and intensity of the likely direct impacts 7

of the activity

(g) consideration of possible indirect impacts of the activity 7.4

(h) consideration of the cumulative impacts of the activity in the context of other 7.4.8
activities in the same area that are planned, in progress, or reasonably foreseeable when
the evaluation is being prepared

(i) consideration of the effects of the activity on scientific research and other uses and 7.4
values, including historic values, of the areas that will be affected by the activity

(j) identification of unavoidable impacts of the activity 7.4
(k) a description of the methods and data used to forecast the impacts of the activity 7.1-7.8
(1) identification of uncertainties and lack of knowledge relevant to preparation of the 8
evaluation

(m) identification of measures, including monitoring programs, that are proposed to be 7.7

taken to: (i) minimise or mitigate impacts of the activity; and (ii) detect impacts of the
activity that were not predicted in the evaluation; and (iii) provide early warning of
adverse effects of the activity; and (iv) deal promptly and effectively with accidents

(n) a description of: (i) consultation of persons and organisations, other than the 10
proponent of the activity, during preparation of the evaluation; and (ii) the comments

received from persons consulted; and (iii) how the matters raised during consultation u
have been addressed

(o) a summary, in language that is not technical, of the information described in 1

paragraphs (a) to (n) inclusive

(p) a statement of the arrangements that will be made to report to the Minister the 7.7
results of the monitoring

(q) the name and address of the person who prepared the evaluation 10
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APPENDIX 2 - SHIPPING LEGISLATION, CONVENTIONS, REGULATIONS AND
CLASSIFICATION NOTATIONS

Table A2.1- Australian Environmental protection legislation and Regulations, conventions,
regulations and classification notations

Australian Legislation and

Basic explanation

Regulations
Navigation Act 2012 Provides legislation for Australian Regulated Vessels (RAVs) which covers
international ship and seafarer safety, protection of the marine environment
where it relates to shipping and the actions of seafarers in Australian waters.
Biosecurity Act 2015 Sets out requirements for the management of biosecurity threats to Australia

and its external territories.

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

Sets out the legislative obligations relating to the prevention of accidental and
operational marine environment pollution from shipping.

Protection of the Sea (Harmful
Anti-fouling Systems) Act 2006

Implements Australia's obligations under the International Convention on the
Control of Harmful Anti-Fouling Systems on Ships.

Marine Order 42 (Carriage,
stowage and securing of
cargoes and containers) 2016

(Australian regulation)

This requires Nuyina to maintain a Cargo Securing Manual (SOLAS 1974, reg
VI/5.6 and VII/5; MSC.1/Circ.1353/Rev.1), which aims to provide a safe
system of cargo securing and to reduce the risk of containers or equipment
being lost over the side of the vessel whilst at sea due to inadequate securing
onboard.

Marine Order 32 (Cargo
handling equipment) 2016

(Australian regulation)

Nuyina is required to comply with this Australian regulation which prescribes
‘matters for machinery and equipment that belong to a vessel and are used
for loading or unloading the vessel, including inspection, testing, maintenance
and operation’. To comply, Nuyina’s material handling equipment (e.g. cranes)
will be subject to a system of testing, inspections, examinations and
certification aimed at ensuring safety and reliability of this equipment.

Marine Order 91 (Marine
pollution prevention—oil) 2014

(Australian regulation)

Marine order 91 sets out the requirements of the prevention of pollution of
the environment by oil for regulated Australian vessels, domestic commercial
vessels and Australian recreation vessels.

Marine Order 95 (Marine
pollution prevention—garbage)
2018

(Australian regulation)

Marine order 95 sets out the requirements for garbage management plans
and garbage record books in accordance with MARPOL Annex V

Marine Order 97 (Marine
pollution prevention—air
pollution) 2022

(Australian regulation)

Marine order 97 sets out the requirements for the prevention of air pollution
by vessels including, certification requirements, reporting requirements,
incineration on board a vessel, energy efficiency, servicing and record
keeping.
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Australian Legislation and
Regulations

Basic explanation

Marine Order 98 (Marine
pollution — anti-fouling
systems) 2023

(Australian regulation)

Marine order 98 sets out the requirements for the survey of anti-fouling
systems installed on vessels, the form of anti-fouling system certificates,
endorsements and declarations and forms to be used to report incidents.

Table A2.2- International Environmental Conventions

International Convention

Basic explanation

International Regulations for
Preventing Collisions at Sea,
1972

Set out the ‘road rules’ in which vessels are required to abide.

International Convention on
Standards of Training,
Certification and Watchkeeping
for Seafarers 1978, revised
1995/2010 (STCW)

Sets out training and certification requirements of crew along with
watchkeeping standards. These requirements cover many items such as
training in electronic navigation for watchkeepers.

International Code for Ships
Operating in Polar Waters
(Polar Code) under
International Convention for
the Safety of Life at Sea 1974
(SOLAS) Ch XIV)

Amends and adds to safety, environmental and training requirements under
other international maritime conventions for vessels operating in Arctic or
Antarctic (>60°S) waters. Nuyina holds certification indicating compliance
with Polar Code requirements and is subject to a system of surveys to
maintain this.

International Convention for
the Prevention of Pollution
from Ships (MARPOL)

MARPOL is comprised of six annexes containing various regulatory
obligations relating to prevention of different environmental impacts by
category, being:

- Annex |: pollution by oil

- Annex Il: pollution by noxious liquid substances in bulk

- Annex llI: pollution by harmful substances carried by sea in packaged form
- Annex IV: pollution by sewage from ships

- Annex V: pollution by garbage from ships

- Annex VI: air pollution from ships.

Annexes |, IV, V, and VI are particularly relevant to RSV Nuyina and dictate
many of the design and operational controls in place.

Australia implements MARPOL through the Protection of the Sea (Prevention
of Pollution From Ships) Act 1983 and the Navigation Act 2012 and
subsequent Marine Orders (Regulations).
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International Management
Code for the Safe Operation of
Ships and for Pollution
Prevention (ISM Code) under
International Convention for
the Safety of Life at Sea 1974
(SOLAS) Ch IX)

Provides safety management requirements to ensure safety at sea,
prevention of human injury or loss of life, and avoidance of damage to the
environment, in particular, to the marine environment, and to property.

International Convention for
the Control and Management
of Ships' Ballast Water and
Sediments, 2004 (BWM)

Nuyina is required to maintain an International Ballast Water Management
Certificate (BWM 2004, reg E-2) showing compliance with the requirements
of the convention and resolution MEPC.174(58) Guidelines for Approval of
Ballast Water Management Systems. Nuyina is required to maintain a Ballast
Water Management Plan (BWM 2004, reg B-1; res MEPC. 127(53). Nuyina is
required to maintain a Ballast Water Record Book (BWM 2004, Reg B-2) for
the purpose of recording all ballast water operations and use of the
treatment system. This documentation and certification is subject to a 5-
yearly system of initial, annual, intermediate and renewal surveys to verify
compliance.

Ballast water treatment has replaced ballast water exchange as the
acceptable way (internationally and under Australian law) to manage
marine organisms within ballast water. Ballast water is used on ships to
maintain safe and operationally effective draft, trim, list, stresses and
stability. It is taken in, discharged and internally transferred as required
both at sea and in port. Cargo movements can require the movement of
ballast water as a critical element in order to be undertaken effectively and
safely as they effect the location and quantity of masses on the vessel.

Nuyina uses an approved ultra-violet and filtration treatment system for
processing ballast water. This avoids the introduction of chemicals
associated with chemical injection type systems.

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

This convention deals with anti-fouling systems (generally hull paint
systems) on ships and aims to achieve environmentally safe and effective
antifoul systems. Nuyina holds an International Antifouling System
Certificate under this convention. This certificate indicates compliance with
the convention and requires an initial survey of the ship’s antifouling system
and additional surveys when change or replacement of the system occurs.
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International Maritime The carriage of packaged dangerous goods on Nuyina is required to comply
Dangerous Goods (IMDG) Code | with the International Maritime Dangerous Goods (IMDG) Code under SOLAS
Ch VII Reg 3.

This code requires certain aims to ensure safe carriage of such goods and to
prevent pollution of the environment.

MSC.337(91) Code on Noise RSV Nuyina’s compliance with MSC.337(91) Code on Noise Levels on Board
Levels on Board Ships under Ships under SOLAS 1974, reg 11-1/3-12 assists with minimising onboard noise
SOLAS 1974, reg 11-1/3-12 for the protection of the crew.
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Table A2.3- Classification notations

Classification Notation

Basic explanation

Lloyd’s Register notation:
ECO(OW)

ECO(OW) relates to oily bilge water management. Nuyina will be operated
to maintain OW class notation which requires all drainage from machinery
space bilges to be discharged ashore (or discharged to sea where it can be
demonstrated that the oil-in-water content of the water discharged is less
than 5 ppm), except under exceptional circumstances. This is above the
general MARPOL Annex |, reg 15-A requirement of the oil-in-water content
of less than 15 ppm.

Lloyd’s Register notation:

ECO(P)

ECO(P) relates to protected oil tanks (i.e. to minimise the risk of oil pollution
should the vessel experience grounding or collision). Nuyina has P class
notation, which requires all fuel oil, lubricating oil tanks and hydraulic oil to
be located in a protected location away from the ship's side or bottom.

Lloyd’s Register notation:

(SERS)

This is a descriptive note that indicates that the Vessel is registered with
Lloyd’s Register’s Ship Emergency Response Service (SERS). SERS provides
access to a team of experts (e.g. naval architects, ex mariners), using pre-
prepared ship modelling and specialised software, to provide technical
expertise and assist in critical decision making in the event of a collision,
grounding etc.

Lloyd’s Register notation:
ECO(IBTS)

ECO (IBTS) relates to Integrated Bilge Water Treatment Systems which
provide a means of separating and disposing of operational oil and water
waster from onboard machinery spaces, meeting IMO guidelines and
MARPOL requirements. Nuyina's bilge water treatment system meets IBTS
(Bilge Water Treatment System) class notation.

Lloyd’s Register notation:
ECO(BIO)

ECO(BIO) relates to hull biofouling management. To achieve this notation,
Nuyina has a Biofouling Management Plan in line with IMO resolution MEPC
207(62) which has been reviewed and approved by Lloyd’s Register, and a
Biofouling Record Book. Together these documents provide a system of
biofouling monitoring and management aimed at minimising the risk of
transferring invasive aquatic species.

Lloyd’s Register notation:
(EnMS)

ECO

Nuyina is operated with the ECO EnMS class notation which requires the use
of an Energy Management System, certified under 1ISO 50001 (Energy
Management). ISO50001 certification requires baseline data (once the vessel
is running normally) on energy consumption followed by a system of
continual improvement.

Lloyd’s Register notation:
ECO(NOX-2)

This indicates that the marine diesel engines on-board (other than those used
solely for emergency purposes) meet MARPOL Annex VI, Reg 13 Tier 2
nitrogen oxides emissions limits.

Lloyd’s Register notation:
ECO(SOX)

This indicates that sulphur oxide emissions from fuel oil are managed as per
the above requirements. This is done by limiting the sulphur content of fuel
oil used onboard (as per above).

Lloyd’s Register notation:

ECO(GW)

This indicates that the discharge from Nuyina’s grey water treatment plant
discharge effluent meets the required standard under Lloyd’s Rules Pt 7, Ch
11, Para 3.8.2 and that grey water treatments and discharges are recorded.

Page 86 of 91




Initial Environmental Evaluation — Operation of RSV Nuyina and Science Systems

Lloyd’s Register notation: ECO
(BWT)

Nuyina has a ballast water treatment system which is approved and installed in
accordance Lloyd’s Register Rules.

Lloyd’s Register notation: DP (AA)
notation

This indicates that Nuyina is fitted with a dynamic positioning (DP) propulsion
and positioning system with in-built redundancies. The Vessel can therefore
reliably hold position, thus reducing the need to anchor for shorter-term
cargo operations, reducing the number of anchoring evolutions.

Lloyd’s Register Statement of
Compliance - Det Norske Veritas
Silent-R notation

This notation relates to underwater radiated noise and indicates the vessel
meets the strictest low level of noise, as required for research. Nuyina has
been assigned DNV Silent R notation equivalence at 8 knots electric propulsion
for science acoustic work. As a consequence of the decisions made on
equipment and design (e.g. engine choice and resiliently mounted
equipment), the ship has much lower waterborne noise than many ships
across the range of ship speeds and operating modes.
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Table A3.1 RSV Nuyina Environmental Document Summary

Document(s)

Ballast Water Management Manual

Ballast Water Management Plan (BWMP) (Ballast Water Management
Manual)

Ballast Water Record Book

Biofouling Management Plan

Bunkering plans, procedures and checklists (FO, LO and cargo)

Cargo Operations Manual

Cargo Securing Manual

Critical Risks Management Manual (CRMM)

Environmental Impacts & Aspects Register

Environmental Management Plan

Fresh Water system management & operation - Loading & Generation

Garbage and Waste Management Plan

Garbage Record Book

MARPOL Placards

Oil Record Book (Parts 1 & 2 and instructions)

Polar Water Operational Manual (PWOM)

RSV Nuyina Energy Management Policy

RSV Nuyina Environment Policy

Sewage Disposal Record Book

Sewage System Management Plan

Ship Energy Efficiency Management Plan (SEEMP) Part 1

Ship Energy Efficiency Management Plan (SEEMP) Part 2

Shipboard Oil Pollution Emergency Response Plan (SOPEP)

Vessel Emergency Response Plan (VERP)
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Table A3.2 RSV Nuyina Environmental Statutory and Class Certification Summary

Document

Safety Management Certificate (ISM)

Document of Compliance (ISM)

Polar Ship Certificate

International Qil Pollution Prevention Certificate

International Sewage Pollution Prevention Certificate

Sewage Treatment Plant Type Approval Certificate

International Air Pollution Prevention Certificate

International Energy Efficiency Certificate

Statement of Compliance — Fuel Oil Consumption Reporting

Incinerator Type Approval Certificate

International Ballast Water Management Certificate

Ballast Water Treatment Plant Type Approval Certificate

International Anti-fouling Certificate

Certificate of Class

Document of Compliance for the Carriage of Dangerous Goods

Certificate of Insurance - Bunker Liability

AMSA Bunker Blue Card
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