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Acknowledgement of
Country

Piloara Ports acknowledges the Traditional
Owners of the land and waters in which we

operate and pay our respects to Elders past and
present.



Our journey

In 2023-34, iron ore vessels visiting our ports
consumed more than 3.2 million tonnes of heavy
fuel oil, contributing more than 9.9 million tonnes
of CO2e to the atmosphere.

These emissions are Scope 1 and Scope 2 for our
customers, and Scope 3 for Pilbara Ports.

Pilbara Ports has been meeting with customers since
2023 to find collaborative ways support our
customers in decarbonisation of their maritime fleets.

To do this, Pilbara Ports is advancing on the
development of a Pilbara Clean Fuels Bunkering
Hub, to enable port users to bunker low carbon
ammonia as a marine fuel.

This would mean that same iron ore fleet operating
on low carbon ammonia would produce less than
560,000 tonnes of COZ2e per year, a 94 per cent
reduction.
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Pilbara Clean Fuel Bunkering Hub
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Pilbara Ports is working to establish the Pilbara Clean Fuel Bunkering Hub, enabling port users to bunker locally-

produced low carbon ammonia as a marine fuel.

Our goal is for 100 per cent of bulk export vessels departing the Pilbara to be powered by clean fuels.

Decarbonisation of the shipping fleet is one of the most significant economic opportunities for the Pilbara, and Pilbara
Ports will play a key role in supporting our customers to reduce their emissions.

To successfully establish the Pilbara Clean Fuel Bunkering Hub, Pilbara Ports is undertaking a comprehensive, multi-

faceted approach across nine key workstreams.

We are partnering with key industry partners to operationalise the Pilbara Clean Fuel Bunkering Hub.
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Strategic workstreams

Government

relations

Achieve strong support
from State and Federal
Government for the
implementation of the
strategy

Stakeholder

engagement

Meaningful engagement
with key stakeholders to
leverage support and
progress implementation
of strategy




Tactical workstreams
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Incentives

Develop incentive
options, including
potential abatements or
discounts, for all parts of
the supply chain
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Supply option

assessment

Demand

aggregation

Understand all options to
deliver clean fuel supply
options for bulk
customers

Develop and maintain a
demand aggregation
model from 2026 to 2050

Economic analysis

Finalise economic
analysis and seek
working group approval
by mid-2025




Operational workstreams

Infrastructure

: Licencing
planning

Develop an ammonia
bunkering licence
template by the end of
2025

Engage with
stakeholders to develop
infrastructure plans

Operational study

|dentify how viable
bunkering is at Port
Hedland anchorage and
understand different
bunkering options for
each port




International interest

* Port of Himeji

» Port of Rotterdam

* Port of Ulsan

* Port of Bremerhaven

* Maritime Port Authority Singapore

* Global Centre for Maritime Decarbonisation
(GCMD)

* International Maritime Organisation (IMO)

« Department of Infrastructure, Transport,
Regional Development, Communication and
the Arts (DITRDCA)
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Price gap between heavy fuel oil and low
carbon ammonia can be upwards of
$1,000,000 per trip

This gap needs to be solved to support uptake
of low carbon or green ammonia

The International Maritime Organisation has
released a draft net-zero framework with a
two-tiered Gas Fuel Intensity pricing system to
penalise emitters and reward early low carbon
fuel users

The framework, to be voted on in October,
indicates the price gap could be closed as
early as 2030, leaving a relatively short period
of time to solve for
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Iron ore fleet analysis from 2023-24

« 3,865 vessel arrivals

« 1,055 distinct vessels

* More than 24.5 million nautical miles travelled*

« Approximately 3.2 million tonnes of heavy fuel oil
consumed*

More than 9.9 million tonnes of CO2e emitted*

« 2 per cent of fleet deviating to Singapore to bunker,
adding time, cost and emissions

« COZ2e generated adds to Pilbara Ports’ Scope 3 emissions
profile

I China - Port Hedland - China

B China - Dampier - China

I South Korea - Port Hedland - South Korea
South Korea - Port Hedland - China

I Deviated to Singapore

I other

*To and from the Pilbara alone, does not include travel undertaken elsewhere throughout the year 1
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Pilbara fleet analysis — cost of penalties per year ($) $3,797,831,200 Oy erview

The graph shows an
estimated aggregate total of
IMO penalties that will apply
to the Pilbara fleet.

It is based on FY24 vessel
visit information, specifically
iron ore vessel, but de-

$3,258,008,800

$2,718,186,400

is identified.
[0 $2,178,364,000
§ $3,378,110,000 [J{g-Yo14
Analysis assumptions
£ $2,838,287,600 ysis @ P
© $1,638,541,600 *  FY24 figure of 1,055
s $2,298,465,200 distinct vessels visiting
the Pilbara
$1,758,642,800
$1,098,803,600 «  Consuming 8,000 tonnes
_,$608,o17,6$08053 368,400 $1,218,820,400 of HFO per annum
$679,082,400 . Base cost is Tier 1 IMO
$188.295 4%%33,647,200 penalty rate
7 . Direct cost is Tier 2 IMO
- $419,721,200 $419,721,200 $419,721,200 $419,721,200 penalty rate

0
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Establishing a Pilbara Clean Fuel Bunkering Hub will
provide an alternative to deviating to Singapore

Deviation costs approximately $200,000 and adds two
days of travel time

Bulk customers have indicated a strong preference for
ammonia as the transition fuel of choice

Our ports are located in close proximity to ammonia
producers, export infrastructure, and the global bulk
carrier fleet

Pilbara Ports has 15 years experience in handling
ammonia at the Port of Dampier

Singapore will not be a producer of ammonia, and will
rely on imports to supply the bunkering market, adding
cost and well-to-wake emissions to the product

China will produce some green ammonia, primarily for
domestic use
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5,500,000 -
Low demand

4,500,000 Assuming low
vessel uptake

* Low calling rate
(Five visits to the
Pilbara each
year)

« Low ammonia
fuel mix (30 per
cent in 2028 to 95
per cent by 2050)

4,000,000 -

3,500,000 A

3,000,000 A

2,500,000 H

2,000,000 -

1,500,000 -

1,000,000 -

500,000 -
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Ammonia demand (tonnes)
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5,500,000 -

‘E% Mid demand
5,000,000 7 scenario
2,886,451 :
4,500,000 « Assuming
moderate vessel
4,000,000 - uptake
3.500.000 - . * Regular calling
L1 rate
3,000,000 1 105 (7 visits to the
1,335,469 Pilbara each
2,500,000 - year)
 Moderate
2,000,000 - . .
ammonia fuel mix
1,500,000 - (50 per cent in
2028 to 95 per
1,000,000 - cent by 2050)
500,000 -

O I ———— e e e s
2026 2030 2040 2050

Ammonia demand (tonnes) 1
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5,500,000 - .
N High demand
5,000,000 1 scenario
5,178,350 :
4,500,000 - * Assuming strong
vessel uptake
4,000,000 * Frequent calling
3,500,000 - o ratel :
-;E? (9 visits to the
3,000,000 - Pilbara each
2,589,175 year)
2,500,000 1 « High ammonia
2,000,000 4 fuel mix (85 per
cent in 2028 to 95
1,500,000 - per cent by 2030)
1,000,000 -
500,000 -
0 _

2026 2030 2040 2050

Ammonia demand (tonnes)
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Port Hedland anchorages
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Map extent is the
preferred location for
ammonia bunkering
Distances between
anchorages are ample
to allow for exclusion
zones during bunkering
operations

Separation from main
anchorage zone
minimises bunker
vessel interaction with
other vessels (added
layer of safety)




Port of Dampier anchorages ~Z/FiLsaraports

« Map extent are the preferred

. 1,852m / \ /. N ® N ammonia bunkering anchorages

diameter i Resighhcpiross 2 / k8 Pt ‘ ’ Wl Acidion PY C I t 1 1 t t t h D 1
(1 nautical mile) \ \\ - /,/ \\ h // osest proximity to the bampier

~ S N wm N IV Bulk Liquids Berth
sco 1 T o « Outer locality of berths ensures
bunker vessel can access

ammonia fuelled vessels without
navigating around other vessels

waiting at anchorage

« Shelter from the coast makes the
metocean conditions the most
favourable at these anchorages,
ensuring maximum operational
viability of ammonia bunkering for
customers

Distances are approximate
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Launch of the Pilbara Clean Fuel Bunkering
Hub Strategy

“100 per cent of bulk export vessels
departing the Pilbara to be powered by
clean fuels”

In collaboration with our industry partners, we
have now officially publicly launched the Pilbara
Clean Fuel Bunkering Hub Strategy which can
be found on our Pilbara Ports website.

Ammonia has been selected as the fuel of
choice by our working group partners.

Our approach will position the Pilbara as a
global leader in low-emission shipping,
supporting both economic growth and
environmental sustainability.

PILBARA
CLEAN FUEL
BUNKERING HUB

Strategy overview

Pilbara Ports aims to establish a Pilbara clean fuel
bunkering hub by facilitating locally produced clean fuels
that help our customers reduce their emissions.

The Pilbara Clean Fuel Bunkering Hub is a key initiative
within the Pilbara Ports Climate Action Plan, supporting
the decarbonisation of the shipping, maritime and resource
industry. As the global maritime sector accelerates its
investment in altemative fuels, the Pilbara is expected to
be one of the first locations worldwide to see large-scale
deployment of vessels powered by clean fuels.

This Strategy focuses on providing locally produced clean
fuels for use as a marine fuel. enabling our customers to
reduce emissions and align with 2050 decarbonisation
targets. Leveraging the Pilbara's praximity to ammonia
production facilities and shorter transit distances, resulting
in lower well-to-wake carbon intensity and a high-quality,
commercially viable and sustainable fuel supply.

Py Co

There are over Emission reductions with ammonia
s 3 fuel could reuce emissions by
7,000 Lo
94%  uncer

buik carrler vessels that
visit tha Piibara eachyear 560,000 27
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71300 100772 E feedback®plibaraports.com.au

PILBARA PORTS

UNLOCKING THE PILBARA'S POTENTIAL FOR A CLEANER FUTURE

As theworld's largest bulk export port authority, Pilbara Ports is at the forefront of developing 2 clean fuels bunkering industry
that will drive the global transition to low-emission shipping. Our goal is for 100 per cent of bulk export vessels departing the
Pilbara to be powered by clean fuels, supporting both our customers and communities in 3 sustainable future.

Explore our strategy below to see how we're turning this vision into a reality.

Strategy benefits

The Pilbara's role as a giobal bulk export hub, supplying

half the world's iron ore, makes it central to efforts to
decarbonise the shipping fleet servicing the Pilbara to North
Asia shipping route. This transition presents one of the most
significant economic opportunities for the Pilbara, unlocking
new industries in renewable energy and dean fuels.

The maritime industry contributes approximately three

per cent of global emissions, with vessels operating in the
Pilbara region emitting more than nine million tonnes of (02
annually. Transitioning bulk carriers to clean ammonia as 3
marine fuel could cut emission by 94 per cent reducing them
to less than 560,000 tonnes per year, 3 major step towards a
cleaner. more sustainable future for global shipping.

@ | 4

Ammonia fuelled vessels Located in the
expected to begin visiting .
the Pibara s eary a5 Pilbara
Westem Austral
early 2026 ‘estem Australla
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