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Key actions the Government will deliver:

A new resupply and research icebreaker.

- Scoping study for expanded aviation capability.

- Re-establishing Australia’s traverse capability.

- Establishing an inland mobile station capability.

- Funding for Ice Core drilling for a Million Year Ice Core

- Rebuilding Australia’s Macquarie Is research station

- Greater collaboration and resource-sharing with other nations
active in East Antarctica.

- Opportunities for public-private partnerships for new

scientific research endeavours.



Proposed new vessel

Length overall
Maximum beam
Maximum draught
Displacement
Icebreaking

Speed

Range

Endurance

Ship Fuel Capacity
Cargo Fuel Capacity
Container Capacity
Cargo weight
Passengers

156.0 metres
25.6 metres
9.3 metres
23,800 tonnes
1.65 metres at 3 knots

12 knots economical, |16+ knots max
> 16,000 nautical miles

90 days

4,234,000 litres / 3725 tonnes
1,900,000 litres / 1671 tonnes

96

1200 tonnes
116

o

Australia’s New Antarctic Vessel- Comparison with AA
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RSV Aurora Australis

Commissioned
Length overall
Maximum beam
Maximum draught
Displacement
Icebreaking

Speed

Cargo Fuel Capacity
Container Capacity
Cargo weight
Passengers

1990

94.91 metres

20.3 metres

7.8 metres

8,158 tonnes

1.23 metres at 2.5 knots

Il knots economical, |16+ knots max
1,100,000 litres / 968 tonnes
34

800 tonnes

116



Australia’s New Antarctic Vessel Logistics Comparison with AA

length 156m length 94.9m

.........

trertieiee

EEEEEEEEEN EEEN tetretreie
S iy T iy
T i S5 i
H+HHHH- TiriteiTee - ThEeteRiH
EEEEEEEE N titititiie T e L
EEEEEEEEN LELELEREL EEE p— Lim  TPEPRRRRIT
96 1200 trirttiiee 34 licres  fpPRPRRIe
containers connes '""""' containers fuel "m""'
caree terrtreee _ fereeteeee
ettt 1 790ms3 teteeteeie
Lo *ﬁﬁ' cargo hold space "mi
9m 116 116

litres
5030m3 fuel
cargo hold space (incl 0.5m litres aviation)

expeditioners expeditioners



Australia’s New Antarctic Vessel Functional Zones
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Australia’s Antarctic Vessel Research Capability

85

2% deployment &

Mooring

retrieval
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Water column sampling
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atmosphere &
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Remote
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recovery

Marine mammal &
seabird

observation A Air sampling

Water
sampling

Seabed
charting
& accoustics

Drop Keel x2



Scoping study for an AAp Expanded Aviation Capability

Current Australian Intercontinental Capability:

- Compacted snow Skiway at Wilkins

- Provides summer access for A319 and C-17
aircraft

- No refuelling capability

ns/Casey
stralia)

Wheeled Runways in Antarctica



Existing Operational Plans

X X X X

Programmed
“No Fly”
Temp

X = Current AAp Flight
Program

* Primary deployment/redeployment of ~450+ personnel
» Supports sustaining summer operations




Future Capability — One Concept

X X X X w w w W w

X X/w w

X = Existing Flights
X = Increased summer Capability
w = flight/month

Primary deployment/redeployment of ~600+ person-flights + Cargo
Supporting and sustaining all season operations

Winter flights for improved access/efficiencies Supporting Science and outside
“Traditional Austral Summer window” for for station maintenance and preparation
reconstruction — potentially including intracontinental links

Provides potential expanded shoulders of Summer and also dedicated winter
access = flexibility for beds on station



Re-Establishing AAp Traverse and establishing an inland station Capability

* Traverse capability catering for 8-12 personnel that can operate to ranges beyond 1000km inland to sites of
scientific interest within east Antarctica

» Traverse to be capable of being configured for both a supply and science capability. Designed for 320T pull
capacity.
* Traverse to consist of four prime movers (minimum) and two snow groomers

* Aninland mobile station capable of supporting 12-16 personnel over multiple summer seasons

* Be capable of sustaining operations ‘in locations’ for consecutive seasons

* Prepare field landing areas providing aviation link between inland station and Australia’s research stations

e 20 year capability — to meet future demands



OVERLAND TRAVERSE DIAGRAMMATIC LAYOUT
TRAVERSE 1

LEGEND:
65 TONNES
D DRUMMED FUEL
FUEL WARM STORE /  KITCHEN / LIVING LIVING AMENITIES  GENERATOR . BULK FUEL
TRACTOR STORAGE  REEFER DINING QUARTERS ~ QUARTERS VAN
BULK D SCIENCE / MYIC
JET A1
. LIVING / AMENITIES
D WARM STORE / REEFERS
ﬁ%ﬁﬁtﬁﬁﬁi}@ 9 TONNES . v
< T <
SNOW GROOMER . GENERATOR
FUELSTORAGE CORE INSTRUMENT ~ WINCH DRILL RIG FUEL STORAGE
TRACTOR DRUMMED STORAGE / ELECTRICAL BULK
JET A1 DRILL SHELTER WORKSHOP JETAL
Groom traverse route
and prepare skiway
62 TONNES
SNOW GROOMER
FUELSTORAGE FUELSTORAGE MEDICAL
TRACTOR BULK BULK FACILITY
JET A1 JET A1
62 TONNES
FUEL STORAGE FUEL STORAGE SCIENCE REEFER LIVING GENERATOR VAN
TRACTOR DRUMMED BULK +4DEGREES  QUARTERS
JET A1 JET A1 258 TONNES
TOTAL WEIGHT

Overland Traverse Capability & Inland Mobile Research Station Delivery incorporating the Million Year Ice Core (MYIC) project



OVERLAND TRAVERSE DIAGRAMMATIC LAYOUT
TRAVERSE 2

LEGEND:
64 TONNES
DRUMMED FUEL
. BULK FUEL
TRACTOR FUEL STORAGE DRILLING KITCHEN / LIVING LIVING GENERATOR
BULK FLUID DINING QUARTERS  QUARTERS VAN
JET AL DRUMMED D SCIENCE / MYIC
. LIVING / AMENITIES
D WARM STORE / REEFERS
MEDICAL
SNOW GROOMER 62 TONNES .
. GENERATOR
TRACTOR DRILLING FLUID FUEL STORAGE FUEL STORAGE
DRUMMED BULK BULK
JET A1 JETA1
Groom traverse route
and prepare skiway
o
62 TONNES
SNOW GROOMER
TRACTOR FUEL STORAGE FUEL STORAGE FUEL STORAGE
BULK JET A1 DRUMMED
JET A1 BULK JET A1
56 TONNES
TRACTOR CORE FUEL STORAGE  SCIENCE REEFER LIVING GENERATOR VAN
JET AL 4 DEGREES UARTERS
STORAGE ok * Q 244 TONNES
TOTAL WEIGHT

Overland Traverse Capability & Inland Mobile Research Station Delivery incorporating the Million Year Ice Core (MYIC) project



OVERLAND TRAVERSE DIAGRAMMATIC LAYOUT
TRAVERSE SUSTAIN & RESUPPLY

LEGEND:
68 TONNES D DRUMMED FUEL
. BULK FUEL
TRACTOR DRILLFLUID  FUELSTORAGE FUEL STORAGE ICE CORE
DRUMMED  BULK BULK STORAGE &
JET AL JET A1 TRANSPORT D SCIENCE / MYIC
. LIVING / AMENITIES
SNOW GROOMER D WARM STORE / REEFERS
68 TONNES . MEDICAL
TRACTOR FUELSTORAGE FUEL STORAGE FUEL STORAGE ICE CORE . GENERATOR
DRUMMED BULK BULK STORAGE &
JETAL JETAL JETA1 TRANSPORT
Groom traverse route
and prepare skiway
SNOW GROOMER
62 TONNES
FUEL STORAGE FUEL STORAGE FUEL STORAGE
TRACTOR BULK BULK DRUMMED
JET AL JET AL JET A1
;
@ ; 69 TONNES
‘
[
E—1
TRACTOR DRILLFLUID FUEL STORAGE  FOOD SCIENCE REEFER LIVING GENERATOR
DRUMMED  BULK RESUPPLY +4DEGREES  QUARTERS VAN
JETA1 267 TONNES
TOTAL WEIGHT

Overland Traverse Capability & Inland Mobile Research Station Delivery incorporating the Million Year Ice Core (MYIC) project



INLAND STATION DIAGRAMMATIC LAYOUT
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Main
power

Backup
power

POWER
GENERATION

SLEEPING

LIVING

Generator and back up
may include mechanical
workshop space which
can be used as main
workshops on traverse.

Spare kitchen module
in case of emergency.
Can double as office
work space and
hospital in interim.

Four separate sleeping
rooms accommodating
four beds with cold
porch and storage

Fuel storage 60,000 Litres
max. 3 x20,000L
1SO tanks

Overland Traverse Capability & Inland Mobile Research Station Delivery incorporating the Million Year Ice Core (MYIC) project

FUEL STORAGE

<PREVAILING WIND

Vehicles required at camp:

- One heavy haul vehicle with container offload
capability and crane capability. Lift height and
weight of crane to be specified.

- One smaller vehicle such as Kassborer.

- One snow blower

- Three Skidoos.
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ELECTRICAL
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| INFRASTRUCTURE
I Drill workshop based on
foldout MECC container.
Needs to contain general
instrument workshop tools
such as lathe, milling
machine, drill press, etc. Also
I contains electronics
workshop facilities. This
facility can also be used as a
general workspace.

VEHICLE
WORKSHOP
(TENT)

DRILLING
SHELTER

PROCESSING

[CORE STORAGE AND CORE

DRILLING FLUID
SLED
CARGO SLED

If no core processing
taking place, cores can
either be stored in a pit or
can be stored in reefer on
site until flown out

Core storage

Pit with tent erected
above. Tent floor can
be made of heavy
joists supporting a
wooden floor with
internal straircase to
pit and trap door for
lowering/ raising core
bags

Reefer as an
option for ice
core storage
and transport



7w Project Milestones & Budget | |

Icebreaker contract
finalisation and
begin build
Apr 27 (Y b 28
Feb 28 Icebreaker Build phase Apr 30
Sep 1 Transition management phase Jun 30
apr 30 (EERRIRRESEY /- o

Commence preliminary
work on Year Round
Aviation Access

Jul Y - s
SLNWN YRAA Business case development and Environmental approvals ST

YRAA investment decision
Jull Y \iar 14
Commence preliminary
work on Traverse
capability
Jul 1 Y Jun 30

Procurement phase Traverse capability

o1 (Y . 1

Delivery phase- Traverse capability

Jul 2 Y Mar 1

i1 Operational pha?s:e - Jul'8
Traverse capability

3-year Capital
Expenditure Plan

Jul 1 W Sep 30

Jul'l Jun 30

il Futurestationimplementation planning 30




MYIC Project

Why are we looking for a Million Year Ice Core?
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Figure 1: Records of CO2, deuterium (temperature proxy) and calcium flux (dust) found in ice cores
Reproduced from “International Partnerships in Ice Core Sciences (IPICS)”
“The oldest ice core: A 1.5 million year record of climate and greenhouse gases from Antarctica.”
“Science and outline implementation plan, as approved by IPICS SC: Ist June 2008~
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Figure 1: Marine record (blue) showing climate back to 1.5M years ago and the ice record (red) from EPICA (Dome C)

Reproduced from “International Partnerships in Ice Core Sciences (IPICS)”
“The oldest ice core: A 1.5 million year record of climate and greenhouse gases from Antarctica.”

“Science and outline implementation plan, as approved by IPICS SC: Ist June 2008



Where Do We Find A Million Year Ice Core
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Figure 1: Potential "Oldest-Ice" study areas, where horizontal flow is <1 m a-1, mean ice thickness larger
than 1000m and the bottom temperature below -5C (Pattyn, 2013 WS IPICS oldest ice)



Likely Drilling Region

Figure 1: Ice thickness map of Dome C with potential oldest ice areas marked and labelled A, B, C and D.



Drilling at around 2600m

Ship bulk of drill camp and  Drilling at Feb 10
. around 700m
infrastructure to Casey " bedrock
i . Feb 13 Drilling at bedroc
Dec4
Drill Electronics Apr 1 “ Drilling at around 1800m Jan 22

engineer commences
Feb 10

2017 2026

Today

Produce drill project scoping study - Aug 1-Sep 30
Develop drill build plan [l Nov 1 - Jan 31
Identify and set up drill workspace [l Nov 1 - May 1
Commence hiring process for drill engineers . Feb 1-April
Purchase drill and core processing shelters and fit — Feb 1-Dec1
Drill sonde electrical hardware build _ Jull-Jan31
Drill sonde mechanical hardware build [ Jul 1 - Mar 1
Drill winch system specification, procurement and delivery _ Jull-May1
Purchase and build associated drilling infrastructure ~ Sepl-Janl
Write drill sonde embedded software | /Jan 1-Aug31
Purchase camp general equif t and consumables and pack for shipping ﬁ Mar 1 -0Oct 31
Drill tower design and build (i Mar 1 - Oct 1
Prepare drill camp and drilling infrastructure for shipping - Jun1-Nov 30
Undertake detailed field planning and documentation _ Junl-Jan5
Drill surface control hardware and software build - Aug 1-Dec31
Construct ice core logger and other ice core instrumentation _ Nov1-0Octl
Traverse depots bulk of drill camp on site . Jan1-Feb 29
Drilling pilot hole season - Nov 1-Mar 6
Drilling season one [ Nov 1 - Mar 5
Drilling season two i) Nov 1 - Mar 5
Drilling season three .../ Nov 1 - Mar 5
Drilling season four | 'Nov1-Mar5s
spare season (W Nov 1 - Mar 5




