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MESSAGEROMGENERAL MANAGE
BINTULU PORT AUTHORITY

On 28 October 2021, Bintulu Port Authority
announced its ambition to achieve net-zero
greenhouse gas emissions by 2050.

This ambition reflects our responsibility to

align with Mal aysi ab
under the Paris Agre
Post-COVID-19 Development Strategy

2030, while positioning Bintulu Port as a
leader in sustainable port development.

Guided by our Smart Digital Green Port
(SDGP) Blueprint, over the past year,
under the leadership of our Safety, Health
and Environment (SHE) we have
developed this Air Emission Reduction
Strategy (AERS) as a roadmap towards
achieving our targets.

The 2023 Air Emission Inventory
established a baseline of 52,037 tCOFe,
giving us a clear picture of where
reductions are possible and necessary.
Based on identified initiatives, early actions
are expected to deliver 14% reduction by
2030 compared to the 2023 baseline. With
regulatory and financial support, ambition
rises to 30% by 2030. By 2050, the AERS
maintains a 95% reduction trajectory

I n Il i ne wi t h Ma |l |
Determined Contribution (NDC), the AERS
also aspires to a 45% reduction in carbon
intensity (tCOFe per tonne throughput) by
2030 relative to the 2023 baseline intensity
of 0.00074 tCOFe per tonne. Realising this
higher ambition will depend on other factors
as well like throughput growth, financing,
and regulatory support.

Within BPAG6s own op
such as energy efficiency improvements,
renewable energy deployment, electric
vehicles, and low-carbon building practices
have been identified as priority areas.
Among our operators and tenants,
implementation has already begun, with
hybrid RTG conversion, electric terminal
equipment, solar PV projects, and circular
economy initiatives such as biomass
pallets. These efforts show shared
responsibility across the port community.

Collaboration is essential. More than 80%
of emissions are linked to activities outside
BPAOS direct contr
partnerships with operators, tenants,
regulators, and shipping lines vital. The
AERS provides a common framework that
helps align individual efforts with a
collective trajectory toward 2030 and 2050.
The challenges of decarbonisation are real,
but so are the opportunities. By moving
early and working together, Bintulu Port
can enhance competitiveness, attract
environmentally conscious trade, and
reinforce its role as a strategic hub for
Sarawak and the wider region.

Sincerely,

Mizool Amir Bin Mat Drus
General Manager
Bintulu Port Authority
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DISCLAIMER

The information contained in this Air Emission Reduction Strategy Report is provided for
informational purposes only. It does not constitute financial, legal, or investment
obligations. Readers should seek professional guidance tailored to their specific
circumstances. While we have made every effort to ensure the accuracy and reliability of
the content, we cannot guarantee its completeness or timeliness. The air emission
reduction landscape is dynamic, and methodologies may evolve over time.

This report may contain current and forward-looking statements regarding air emissions
reduction targets and strategies. These statements are subject to inherent risks and
uncertainties, and actual results may differ materially. Factors affecting emissions
reduction efforts include market conditions, regulatory changes, and unforeseen events.
The organization and its consultants assume no responsibility for any direct, indirect, or
consequential losses arising from the use of this report. Users should exercise due
diligence and consider their own risk tolerance before making decisions based on the
information provided.

The Bintulu Port Air Emission Reduction Strategy document was prepared by Internatior
Cockpit Sdn. Bhd. (IGTC) (formerly known as International Green Trainings Centre Sc
deliverable for ttreplementation of Smart Digital Green Port Objectives for Bintulu Port Auth
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EXECUTIVE SUMMARY

The Bintulu Port Air Emission Reduction Strategy (AERS) provides a comprehensive
roadmap to reduce greenhouse gas (GHG) emissions across all port-related activities,
supporting Sarawakés statutory target fc
Resources and Environment (Amendment) Ordinance 2019. This strategy aligns with
Bintulu Portds Smart Digital Green Port
the 2023 Air Emission Inventory, which established a baseline of 52,037 tCOFe across
Ocean-Going Vessels (OGVs), Harbour Craft, Heavy-Duty Vehicles (HDVs), and
organisational emissions. The AERS consolidates bottom-up strategies from each sector
into an integrated pathway structured around phased implementation. Short-term
measures focusonlow-hangi ng fruits such as energy
fleet, B2071 B30 adoption in HDVs, hybridisation of RTGs, electrification of terminal
equipment, solar PV installations, and pilot boats now drawing shore power. These early
and declared initiatives are projected to deliver 14% reduction in absolute emissions by
2030 compared to the 2023 baseline. With stronger regulatory and financial support &
including port-wide adoption of B30 fuels, disciplined HDV logistics, expanded OPS
(Onshore Power Supply) at berths, and green bunkering facilities 8 the AERS aspires to
deepen reductions to 30% by 2030.

In parallel, the AERS also aspires to a 45% reduction in carbon intensity (tCOFe per tonne
throughput) by 2030 relative to the 2023 baseline intensity of 0.00074 tCOFe/tonne, in line
with Mal aysiabs Nationally Determined Co

By 2050, the AERS provides a progressive decarbonisation trajectory aligned with
Mal aysi aods -zera aspiratiora Achieviag this outcome will depend on scaling
measures such as smart grid integration, widespread adoption of green fuels for ships,
expansion of OPS (Onshore Power Supply), circular economy programmes, and potential
deployment of carbon capture solutions. The AERS also highlights the 3P impacts &
People, Planet, Profit 8 demonstrating how environmental stewardship can strengthen
workforce capability, enhance community well-being, and improve operational efficiency
while reinforcing competitiveness in an evolving global shipping market. With these
measures, Bintulu Port is positioning itself as a regional leader in green port
transformaton, contri buting meaningfully to Sa
safeguardingBi nt u |l longResm resdience and competitiveness.

Cargo Throughput and Vessel Calls

Igg‘;“f‘h"“' ) 4023 4022 %YoY % Split 3Q23 % QoQ YTDDec23  YTDDec22 %YoY % Split
onnes,

BPSB 1,938 1,549 3.4% 88.2% 10,130 17.8% 42,826 43,989 (2.6%) 87.8%
SIPSB 1,596 1,589 0.4% 1.8% 1,580 1.0% 5,949 6,732 (1.6%) 12.2%

Total 13,534 13,138 3.0% 100% n,71o 15.6% 48,775 50,721 (3.8%) 100%

= The Group's total cargo throughput increased by 3.0% 4023 against 4022

Throughput 4023 4022 %YoY % Split 3023 % QoQ YTDDec23  YTDDec22 %YoY % Split
(000 tonnes)

LNG 6,818 6,504 4.8% 50.4% 5,724 19.0% 24,895 24,893 0.01% 51.0%

Container 1,294 1,272 17% 9.6% 1,261 2.6% 5,069 5,706 (1.2%) 10.4%

Non-LNG 5,422 5,362 11% 40.0% 4,725 14.7% 18,81 20,122 (6.5%) 38.6%
Total 13,534 13,138 3.0% 100% 1,710 15.6% 48,775 50,721 (3.8%) 100%

= LNG throughput remained the same Year on Year under review

= Container handled is lower Year on Year under review due to decrease of Transhipment container.

= Non-LNG cargo throughput decreased Year on Year under review due to reduced cargoes handling from Palm oil, Woodchip and Samalaju cargoes

Vessel Calls 4023 4022 %YoY % Split 3023 % QoQ YTDDec23  YTDDec22 %YoY % Split
LNG Vessel 128 123 41% 6.2% 105 21.9% 463 469 (1.3%) 6.0%

Non-LNG Vessel 779 794 (1.9%) 37.6% 740 5.3% 2,856 3,038 (6.0%) 37.1%
Offshore Vessel 1,163 1,047 na% 56.2% 1,226 (5.1%) 4,387 3,998 9.7% 56.9%
Total 2,070 1,964 5.4% 100% 2,07 (0.05%) 7,706 7,505 2.7% 100%

= The increase in vessel calls is mostly contributed by Passenger/Offshore cargo
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A. INTRODUCTION
A.1 KEY TERMS
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A.2 BACKGROUND AND CONTEXT

In 2018, the Bintulu Port Authority (BPA)
developed the Smart Digital Green Port
(SDGP) Blueprint as a strategic framework
to transform Bintulu Port into a
technologically advanced, sustainable, and
environmentally responsible port. This
initiative aligns with global efforts to combat
climate change, recognizing the urgent

need to reduce greenhouse gas (GHG)
emissions and mitigate environmental
impacts.

The SDGP blueprint aims to enhance
sustainability, operational efficiency, and
digitalizati on, whi c
broader transport and environmental
policies. The objectives are in line with the
principles of the National Transport Policy
(NTP), particularly in promoting green
logistics and sustainable port operations.
Additionally, the SDGP blueprint supports
Mal aysi aods Nati ona
Contributions (NDCs) under the United
Nations Framework Convention on Climate
Change (UNFCCC) by incorporating
sustainability-driven  port management
strategies. It also complements the
Sar awa k 6-6OVIIRI® s Development
Strategy (PCDS) by integrating economic
recovery, environmental responsibility, and

technological advancements into port
operations.
This Air Emission Reduction Strategy

(AERS) report outlines the strategy that
BPA can pursue in order to achieve the
net-zero target set in the SDGP Blueprint.
The AERS plans the progressive intensity
reduction for both air pollutants and
greenhouse gas (GHG) for Bintulu Port.

PORT FACILITIES AND INFRASTRUCTURE

The Terminals :
General Cargo and Container Terminal:
Berths: Multiple berths with heavy-duty cranes.
Handling Capacity: Extensive facilities for
handling conventional cargo and containers.
Storage: Warehouses and open storage areas
available.
LNG Terminal:
Specialized Facilities: Dedicated berths for LNG
(Liquefied Natural Gas) carriers.
Safety Measures: Advanced safety and
containment systems.
Bulk Cargo Terminal:
Focus: Primarily on palm oil, fertilizers, and
chemicals.
Conveyor Systems: Efficient systems for bulk
handling.
Oil and Gas Terminals:
Specialization: Handling crude oil and petroleum
products.
Depth: Deepwater berths to accommodate large
tankers.
Infrastructure:
Draft: Ranges from around 11 meters to 14
meters depending on berthing area.
Quay Length: Over 2,000 meters collectively
across different terminals.
Container Facilities :
Well-equipped container yards and modern
handling equipment.
Road and Rail Links:
Good connectivity with inland transport networks
for efficient cargo movement.
Services:
Pilotage:
Mandatory: Pilotage services are compulsory for
vessel movements within port limits.
Available 24/7: Pilots available round-the-clock.
Towage & Mooring:
Tugs: A fleet of powerful tugboats is available for
assist operations.
Mooring Boats: Equipped for safe and efficient
mooring operations.
Stevedoring:
Operators: Experienced stevedoring companies
provide loading and unloading services.
Equipment: Modern lifting gear and specialized
equipment for different types of cargo.
Bunkering & Supplies:
Bunkering Services: Available for refuelling
ships.
Ship Supplies: Provision of fresh water, food
supplies, and other essentials.
Security and Compliance:
ISPS Code: Fully compliant with the International
Ship and Port Facility Security Code.
Customs and Immigration: On-site facilities
ensure efficient clearance procedures.
Environmental and Safety Measures:
Pollution Control: Measures to prevent marine
pollution, including waste reception facilities.
Safety Protocols: Comprehensive safety
regulations to handle hazardous materials.
Connectivity:
Global Reach: Regular shipping lines connecting
Bintulu with major global ports.
Local Industry Support: Strategic port for the
regional energy sector, particularly LNG exports

from the Petronas LNG Complex. =
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A.3 THE OBJECTIVE OF AIR
EMISSION REDUCTION
STRATEGY (AERS)

The purpose of this document is to provide
Bintulu Port Authority (BPA), port operator
and all stakeholders a strategic reference
document to reduce air pollutant and GHG
emissions based on the findings of the
annual Air Emission Inventory as well as to
provide a clear roadmap for Bintulu Port to
meet sustainability and decarbonization
goals. This strategy is rooted to the findings
in the annual Bintulu Port Air Emission
Inventory report where baseline and up to
date data were established with source and
guantity of air pollutant and GHG emissions
were identified. This allows the
development of actionable reduction
strategies to be devised

The AERS would allow Bintulu Port to meet
the following objectives:
9 Reduce GHG emissions across
operational and organizational
sources.

T Il mprove Bintulu P
meeting international and domestic
standards.

T Align with BPAOGs
objectives in getting Green Port
certification.

1 Support Bintulu Development
Authority (BDA) plans to develop
Bintulu Climate Action Plan.

1 Align with National Transport Policy
(NTP) strategy to have a Green
Transport Ecosystem.

f Support Mal aysi ab
Determined Contributions (NDCs)
under UNFCCC.

THE BINTULU PORT AUTHORITY
AS A DRIVER OF CHANGE

Recognizing BPA as a Major Green Power
Port, playing an instrumental role in
providing green and clean energy for the
future. The strategic location and robust
infrastructure position the port as a key
pl ayer in achieving
green energy goals. This aspiration aligns
seamlessly with Sara
environmental sustainability, addressing
the global call for reduced carbon
footprints. BPA have an important role to
play in contributing to the climate ambition
and progress of the Sarawak, as well as for
the nation

MAXIMIZING THE BENEFITSNDAR
DIGITAL GREEN PORT

Over the coming years and decades
greenhouse gas emission reduction
efforts will generate a diverse array

of benefits.

We believe that investment in climate
change mitigation strategies will improve
the performance of our operations while
creating thousands of high-quality jobs,
promoting economic competitiveness,
and advancing environmental justice.

Throughout this document, we outline the
benefits of each of our strategies and
how each will improve our service to
tenants and customers and enhance the
health and vitality of the region.

Bintulu PortAir Emission Reduction Strategy5tD



RELEVANT CLIMATE PROGRAMS TO SEAF CLIMATE CHANGE IMPACT

OPERATIONS

The Paris climate agreement: key points
The historic pact, approved by 195 countries, will take effect from 2020

Emissions objectives
2050

«Aim for greenhouse goses
omissions 1o peok “as soon
os possible”

«fFrom 2050: rapid reductions
to achieve a balance between
emissions from humon
octivity and the amount thot
con be captured by “sinks”

Climate damage

Temperatures Finance Differenciation
2100 2020-202¢
®°
0 @
® ) Ve
«Keep worming “well below  « Rich countries must « Developed countries must
2degrees Celsius” provide 100 billion continue to “toke the lead”
Continue oll effeets to limit dollars from 2020, in the reduction of
the rise in tomperotures asa “floor* greenhouse goses
to 1.5 degrees Celsius”
«Amount to be updoted  « Developing notions are
by 2025 encouraged to “enhance
their efforts " and move
over time to cuts
Burden-sharing Review mechanism
2023

* Developed countries must provide *Areview every five years * Vulnerable countries hove won
finoncial resources to help First world review: 2023 recognition of the need for
developing countrics 'am;g‘;g. minimising

+ Each review will inform ond oddressing” losses suffered
= Other countries orc invited to provide countnes in “updatirg duc to climote chonge
support on a voluntary bosis and enhoncing” their pledges AP

RELATI ONSHI P |

Addressing climate change

MOG® s

CL I

ON SEAPORTS: A GROWINC(
THREAT TO SUSTAINABLE
TRADE AND DEVELOPMEN"

Given the critical role of ports in
the global trading system and
their potential exposure to climate
related damage, disruptions and
delays, enhancing their climate
resilience is a matter of strategic
socio-economic importance for
the global economy and society
as a whole (UNCTAD, 2020a)

MATE REGULATI

IMO:

Over a decade of regulatory action to cut GHG emissions from shipping

Committee outputs

Energy efficiency
regulations

for ships: EEDI
and SEEMP

|

reduction of GHG
DCS regulations

Implementation
39IMO
GHG Study

EEDI and SEEMP

and guidance

— eVidence-based
decision making

EEDI Phase 1

Initial IMO Strategy on

emissions from ships

Fuel consumption
report to DCS

« Revised procedure on
assessment of impacts
on States

+ Consideration of mid-

term measures

Short-term
measure: EEXI, Cll

2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 | 2025

4" 1Mo
GHG Study

Aggregated
results of the
2019 fuel
consumption

EEDI Phase2 data

ship types

EEXI survey

EEDI Phase 3 for certain

+ Review of short-term
measure

- Approval of basket of :':"i':s‘:;?‘f:fm
mid-term measures around, i.e.,

+ 40% reduction of CO per  ©1°5° 0. 2050
transport work

+ 5% uptake of zero-emission fuels,
striving for 10%

+ Indicative checkpoint: 20%

reduction of the total annual GHG,

striving for 30%

2023 IMO Strategy
on reduction of
GHG emissions
from ships

- LCA guidelines
« Biofuels circular

Comprehensive
impact
assessment

Indicative checkpoint:
70% reduction of the
total annual GHG,
striving for 80%

Collection of
carbon intensity
data (CHl) for
existing ships

EEDI phase 3 for remaining
ship types
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A.4 THE ROLE OF SEAPORT FOR
GLOBAL SUSTAINABILITY
GOALS

The international commitment to a more
sustainable economy, which is reflected in
the climate goals of the Paris Agreement
and t he United )
sustainability goals, are also affecting
ports. Sustainability in the sense of the
Sustainable Development Goals (SDG) of
the United Nations is not limited to
ecological  sustainability, but also
encompasses social and economic
sustainability.

Seaports are important hubs in maritime
transport chains where cargo is transferred
between seagoing vessels and other
modes of transport such as road, rail,
inland waterway transport or pipelines. Due
to their central position within maritime
transport chains, seaports contribute to
sustainable development in various ways.
At the same time, ports can benefit from the
associated potential by actively shaping

Greenhouse Gas and Renewable Energy
Waste Reduction and Recovery
Safe and Sustainable Shipping

‘Spatial Planning and Land Use Efficiency
Supply Chain Efficiency and Resilience
Sustainable Development

SDG MOST RELATED TO PORT OPERATIONS

QUALITY 8 DECENT WORK AND
EDUCATION ECONOMIC GROWTH

13 fenon

1 LIFE
BELOW WATER
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BINTULUPT | S A KEY DRI VER OF SARAWAKGS
FOCUS ON OPERATIONAL EXCELLENCE, STRATEGIC EXPANSIONSERND LONG

VALUE CREATIONS

g

Post
COVID-19

DEVELOPMENT
STRATEGY

2030

SARAWAK ASPIRATION

KEY ECONOMIC SECTORS
AND ENABLERS

The Plan will anchor on 6 Economic Sectors and 7 enablers

o1 Digital
Transformation

Renewable
Energy

ECONOMIC
SECTORS 02
Transport Innovation
Serwces
06 '

Mrnmg
05

St Educalon&
U!lhtles ﬂ Human Capital
Basic
Infrastructure G

The core objectives of Post
COVID-19 Development
Strategy 2030 (PCDS) are:

Sarawak aspires to be a developed State by 2030. By 2030, Sarawak

will be a thriving society driven by data and innovation where 1‘[ TO Change the eConomIC

everyone enjoys economic prosperity, social inclusivity and sustainable

environment.

£& Our aspiration is, “By 2030, Sarawak will be a
thriving society driven by data and innovation
where everyone enjoys economic prosperity, social
inclusivity and sustainable environment

Catalytic Initiatives

1. River Economy
* Installation of Aids To Navigation (ATON)
* Salvaging and removal of shipwrecks

Hydrographia‘ studies
River dredging

2. Land Public Transpert

* Establish an agency under Ministry to handle issues related to public transport

* Transport master plan for all mqorcmes in Sarawak
* Kuching Urban Transportation System

3. Grow the Aviation Industry
R R

needs of aircraft repair on the B

4. lnmrmodal Transport

and vice versa) to provnd- soamlm Ioglsnc: services to support growth in

Rspmr and Overhaul (MRO) facilities in Miri to supplement the
Island and around the BIMP EAGA region

structure by increasing the
scale of production to
capture efficiencies
upstream, increasing
downstream activities and
growing the services sector
to support the primary and
secondary seci
in a sustainable manner;

1 To modernise and increase
efficiency driven by both
digital and physical
connectivity; and

o o rarecresener 1 To increase  household

the economic sectors.

income to GDP share by
creating more jobs and
encouraging
entrepreneurship.

Bintulu PortAir Emission Reduction Strategy5t0



Bintulu Port. will play a.p|vota}l role in the oll BINTULU'S ECONOMIC DRIVERS
and gas industry, its midstream and . B ———

downstream activities, edible oils, the
proposed supply base, carbon capture
utilisation and storage and the production
of hydrogen and other biofuels.

(o FEE

DEVELCB)IPNMTghl'# STRATEGIC PLAN
autHority 2024-2030

TOWARDS A LOW CARBON INDUSTRIAL HUB

Samalaju
Industrial Port

oi@"k

Jalan Tanjung Kiduron:
Coastal Road to Samalaju

BINTULU PORT AUTHORITY DEVELOPED SMART DIGITAL GREEN
PORT BLUEPRINT TO SUPPORT SARAWAK INSPIRATION

The SDGP Blueprint was —
developed on sustainability o s
philosophy, addressing all
Sustainable Development
related Goals, committing
the sustainable principles of

economic, environmental B e ———
and social impact while SWART DAL RN PORT
complying to criteria and FINAL BINTULU SMART DIGITAL GREEN PORT
indicators to achieve PSR RERORT
certified smart digital green e O
and carbon neutral port S
status timely. s
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A.5 WHAT IS AIR EMISSION
REDUCTION STRATEGY (AERS)?

An air emissions reduction strategy is a set
of actions, programs, and policies aimed at
improving ambient air quality and reducing
the carbon footprint of a specific entity
(whether a company, person, municipality,
or other level of government) and is
undertaken to reach air quality standards
and GHG emissions reduction targets

EMISSION REDUCTION
TRAJECTORIES
FOR MEETING THE PARIS TARGET

€O, emissions (Gt per year)

800-Gt carbon budget

2020 peak

1990 2000 2010 2020 2030 2040 2050

QUAY OPERATIONS

CRANE
OPERATIONS

WHY THE NEED FOR AERS?

An effort to improve ambient air quality and
cut greenhouse gas (GHG) emissions can
be scattered, ineffective, or even
counterproductive if without a solid
strategy. A strategy provides structure,
ensuring that actions align with scientific
recommendations, economic feasibility,
and social acceptance, and achieve the
following:

1 Long-term impact
A well-planned strategy ensures air
quality improvement and emissions
reducti ons a rterm fixes
but lead to sustainable change.

1 Efficiency
It prioritizes the most impactful areas,
focusing on industries, policies, and
behaviours that make the biggest
difference.

1 Economic benefits
Reducing emissions strategically can
create new jobs, foster innovation, and
prevent costly environmental damage.

1 Global commitments
Many countries and businesses have
pledged to reach net-zero emissions. A
clear strategy helps meet those goals
efficiently.

1 Public health
Cutting GHGs emissions and improves
air quality, reducing diseases linked to
pollution and climate change.

11
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APPLICATION OF STAR APPROACH TO REDUCE PORT

OPERATIONAL

AIR EMISSIONS

The Strategy -Target i Action - Result (STAR) approach is a powerful framework for
executing projects or programs with clarity and focus.

STRATEGY

Define the overarching goal
approachDefinethe vision fq
the projecor program. Ident
challengesan beanticipaté
andplanhow navigatiem. A
common strategy and specif
every sector wiktexplained i
andher chapter.

ACTION

Overall AERS actions will
divided into BPA Contrg
Emi ssi ons an
Emission#\ specific action w
detail steps, execution p
stakeholder -aharge, timelin
and methodology  will

explained in another chapte

TARGET

The target Bintulu Port Oper
AERS is achieve certified
ambient quality standq
annually, 45% reduction
carbon intensity (feOper
tonne throughput) by 2
relative to the 2023 base
intensity

RESULT
The BPA AERS expected re
are;certified ambient air qu
standards and verif
reductions in carbon inter
(tC@e per tonne throughput
line with the planned targ
AERS Annual Report
highlight the actual perform
compared to planned, deta
evaluation on actions and
adjustment needed.

[Corbon Neutral will be\
achieved by balancing
the CO, emissions by

removing an

-

Net Zero Emissions to
be achieved by
reducing the GHG
emissions, with

Emissions pquivasnt amoLntos remaining emissions
(tCO,e) CO, from the :
2 removed via offset
\ atmosphere J \ -/
: |
| | Business-As-
I :/ Usual Emissions
|
I : Forecasted
[ Emissions
A Reduction after
v Bl M?ti_ga.tion
Initiatives
2023 Bl
A —— o
Y- = Forecasted
P Emissions
= Reduction after
L _ == Offset
- Years
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A.6 COMMON AERS STRATEGY

A common strategy for reducing greenhouse gas (GHG) emissions is essential because
climate change is a global issue that requires coordinated action and a unified approach
ensures that efforts in one organization complement those in another, prevents gaps that
could allow emissions to rise elsewhere, resources can be optimized, and solutions can be
scaled more effectively, minimizes economic disruptions by creating predictable policies for
businesses, allows smooth transition, fosters innovation, enabling faster development of
technologies and shared framework for monitoring progress, reporting emissions, and
enforcing regulations. Other common AERS strategies are:

Vi.

Vii.

Divide into Port Authority Controlled Air Emission Sources and Port Operator Controlled
Air Emissions Sources. Port Authority has direct control over their capital investments and
development, operating budget decisions and procurement, and operations and
equipment such as buildings and fleet, and is able to act directly to reduce GHG emissions.
However, those without direct control such as for port operations, bus service, tenant
operations, and vehicular travel to and from, Port Authority will work closely with Operator
and Tenants to move the port toward a sustainable and Net Zero future.

. Stakeholder engagement involves all relevant stakeholders building buy-ins and

leveraging diverse perspectives to implement emission reduction strategies.

Sharing a vision is crucial in an emission reduction strategy because it provides clarity,
direction, and motivation for achieving sustainability goals. A well-defined vision helps
guide long-term action to set ambitious yet achievable emission reduction targets, inspires
collaboration among industries, policymakers, and communities to ensure that everyone
is working toward a common goal, and encourages investment in new technologies and
sustainable practices.

The overarching emission reduction goal is a broad, long-term target aimed at
significantly cutting greenhouse gas emissions to mitigate climate change. This goal aligns
with global agreements such as the Paris Agreement, which strives to limit global warming
to well below 2°C, preferably 1.5°C, above pre-industrial levels.

A baseline for reducing greenhouse gas (GHG) emissions is essential because it acts as
a reference point for measuring progress. Without a clear starting point, it's impossible to
track improvements or evaluate whether reduction efforts are effective and understand
their impact over time, define realistic reduction goals and ensure commitments are
grounded in actual data, report their emissions reductions to ensure transparency and
accountability and make informed choices on how to cut emissions efficiently.

A well-planned approach ensures we tackle the root causes effectively and balance
environmental protection with economic growth, prevents unnecessary burdens on
industries and communities, drives innovation and creates jobs, and ensures fairness,
making sure nobody is left behind in the transition.

Identifying challenges in emission reduction is crucial because it allows governments,
businesses, and individuals to create realistic and effective strategies for cutting emissions
without compromising economic stability and development goals, understand
technological limitations, financial constraints, and resistance from industries to ensure
that clean energy transitions are smooth and beneficial for all stakeholders, prioritizes
actions that have the greatest impact and anticipating legal challenges for policymakers

and businesses comply while still innovating.
13
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A.7 ESTABLISHING BASELINE FOR AERS

The Bintulu P o r #Aid Bmissions Inventory 2023 were an estimate of the quantity of
emissions generated within the operational boundary by all stakeholders related activities
and developed as an initial study to prepare for this AERS. However, when the Emission
Inventory Management System (EIMS) software and on-site air monitoring system are
ready, the current inventory 2023 can be improved.

This section provides a snapshot of the sources and quantities of GHG emissions and air
ambient quality status for the year 2023. BPA will continue to prioritize achieving reductions
within controlled emissions to drive deeper reductions while also expanding efforts to take
on stakeholder emissions. To successfully achieve a 45% reduction in carbon intensity
(tCOFe per tonne throughput) by 2030 relative to the 2023 baseline intensity of 0.00074
tCOFe/tonne, and to progress toward net-zero emissions by 2050, BPA will play an active
role in enabling and supporting agencies and stakeholders to meet their commitments. This
AERS seeks to create an action agenda for collaboration with partners and stakeholders.

The baseline exercise established a total carbon footprint of 52,037 tCOFe for Bintulu
Port, encompassing emissions from operational sources and organizational activities. Of
this, 18,607 tCO2e is attributed to key operational sources: Heavy Duty Vehicles (HDVs) at
12,254 tCOFe, Ocean-Going Vessels (OGVs) at 3,694 tCOFe, and Harbour Crafts at 2,659
tCOFe. Organisational emissions forms the majority of emissions at 33,430 tCOFe. In
comparison with other port sat0@&074 tCOR/iNn®vwhich
is higher than Gladstone Port (0.00067 tCOFe/tonne) and Jurong Port (0.00053
tCOFe/tonne) . The ERS will hel p BPA navigate
intensity. Full details of the carbon footprint measurement results can be found in the BPA
Air Emission Inventory Report 2023.

The Bi nt uPollutarfStatud2d3 at aAGlance;

Pollutants: Results vs Standards Pollutants: Results vs Standards
(Hg/m?3) (mg/md)
30
200 250 280 0 o5
P
200 100 Lo 001 -I 0.00%4
0 CcO bl i
PM10 PM25 { hi bhi (Converted)
H Actual Concentration (png/m3) H Actual Concentration (mg/m3)
Regulatory Standard (ug/m3) Regulatory Standard (mg/m?)
Bil ‘ Pollutant Type ‘ Method Results
1 | PM10ug/ms3 Inrhouse Method 6020 based on Instrumé ridértamh <10
2| 1P B Reading Aeroqual 500 =10
3 | Carbon Monoxide (CO) ug/i g q <0.01
4 | Ozone (ug/m3 <10
5 | Sulphur Dioxide @p@y/m3 | Method 704A of air sampling and analydisdh 37
6 | Ammonia (NHig/m3 NMAM Method 6015 Not Detected (<1.
. . Inhouse Method 6022 based on Method of air sa 10.00
7| i D L and analysig¢Edition, Method 818
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2023 Maritime Industiglated Emissions [§cope

B i n tEmiksions heentd3023 at a Glance;

Bil. S Scope 1 Scope 2 Scope 3 Total
(tCQg) (tCQg) (tCQg) (tCQg)
1 [Bintulu Port Authority (BPA) 1,325 389 507 2,221
2 [Bintulu Port Sdn. Bhd. (BPSB) 13,515 1,809 431 15,75
3 [Biport Bulkers Sdn. Bhd. (BBSB) 6,159 330 119 6,6@
4 BPA Tenants 7,535 617 694 8,846
28,53 3,146 1,751 33,430
2023 Maritime IndustiglatedAir Emissions by Category
Bil Caliegony (T%?ne) (T’\(%e) (TSoOr>1<r1e) gxﬁe) (¥c§r)1§e) (%%ﬁe)
1 | Ocean Goingesse{OGV) 3,69 78 1.14 8.5 1.7 3694
2 | Harbour Craft 2,659 46 0.82 6.14 1.23 2,659
3 | Heavy Duty Vehicles (HDV) | 12,254 39 0.08 0.77 3.87 12,254

LNG Harbour

can sy Bintulu Port Sdn. Bhd.
tilizer / Administration Building

Jalag Kidurong

1t Inner

Harbour

Breakwater

—> One Break Water 1km

—> First Inner Harbour

— Second Inner Harbour
—> 2 Single Mooring Bouys
—» 2 Navigational Channels

2" |nner
Harbour

South Reclamation Area
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B. PORT AUTHORITY AND AGENCIES - CONTROLLED EMISSIONS

SECTOR STRATEGY ACTIONS
1.0 AMBIENT AIR 1.0 Ambient air quality meeting 1.1 Monitor air quality status on regular basis
QUALITY International Standards at all time. according to an approved procedure.
2.0 ENERGY 2.0 Reduce 45% emission intensity of 2.1 Implement Energy Conservation Programs

energy used by 2030

2.2 Implement Energy Efficiency Project

2.3 Use Renewable Energy Source (RES)

3.0 TRANSPORTATION

3.0 Reduce 45% emission intensity of
kilometre travelled or litre fuel used
reduction by 2030

3.1 Apply eco-driving technique

3.2 Implement Low Carbon Business Travel

3.3 Change to Electric Vehicles (EV) for Port
Authority and Agencies Owned Vehicles

3.4 Public Transport for Staff Commute between
home and Bintulu Port

3.5 Install EV Charging Stations (EVCS)

3.6 Use Biodiesel B20 Fuel for Diesel Powered
Vehicles

4.0 Create connectivity and logistic link
between Bintulu Port and
Nusantara

4.1 To support the current study by the state
government by providing relevant data.

4.0 BUILDINGS AND
FACILITIES

5.0 Existing Building Decarbonization to
Low Carbon Building Operations.

5.1 Establish a baseline, apply green building
practices and perfrom annual MRV.

6.0 By 2026 All New Buildings and
Facilities must comply with carbon
cap regulations

6.1 Develop a carbon cap procedure

7.0 Low Carbon Construction
Comments in 2026

71Devel op BPAOGs Low Car

Procedures

Bintulu PortAir Emission Reduction Strategy5tD
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B.1 AMBIENT AIR QUALITY

STRATEGY 1.0

Goal Ambi ent air qguality within Bi
meeting I nternational Standard
ti me.

Approach Onsite measurement wusing Mul ti
System

Vision Bi nt uloup eRoarttilnega nhmaanldt hy enviro

Potential |Air pollutants from neighbouri

Chall enge

Navigati olEstabl i sh Sustainability Nei g
support from all stakehol ders

ACTI ON 1. 1

Speci fic BPA HSE andstAgkehcti@smonitor ai
basis accoagplpmgvdd @mmocedur e

Met hodol ofMul ti parameter Air Quality Mat
vari ous strategic Photatubatet
Nitrogen Ox$ulep@x(irNl&xs) ,( SOx), C
(CO), and Volatile Organic Con

Det ai | St HSE staff will analyse all dat
trigger acttiroann stmm Igtedduocees € { opre

burnimgpecrtegnu®dmlr & Gas

process

@m e rdal

Execution|/Upon completion of system ins
tr ai nteod di agnose t he probl ems
solutions, i f needed, to call
data bdhacdmpil ed and include
annual report.

Stakehoil{ d BPA

Charge

Ti meline 6 Mont hs for procurement , i

training.

Al e S |

17
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B.2 ENERGY

STRATEGY (2.0

Goal Reduce 45% emission intensity

Approach Gradually i mpl ement ener gy c
efficipegrmgyct s, dmeanxai nndu m ma nag e
renewabl e energy projects

Vi si on Net ZeerraPyErnt status by 2050

Potential|lLow inteeersetgyfoconservation,

Chall engelrenewabl e endugytprepbstdy angd

Navigatiofll mpl ement more awareness progif
share knowl edge aanbdo ugte te vheuryy b o
GHG emi ssions that cause cl i mg

ACTI ON 2.1

Specific | mpl ement Energy Conservation

Met hodol o

Knowl edge ®hugtiahgsthseminar,

podcast. Skills development th
and awards.

Detail St|Develop relevant energy conse
share manually and onkhaeg t te
i mpact on economy, social and

Execution|ldentify energy team for BPA
schedule according to steps a4
report and share results

Stakehoi{ d BPA and Ad$ Agengy team

Charge

Ti meline Ongoing

>

"

ACAUTION

UNPLUG .
WHEN NOT &
INUSE

NATURAL VENTILATION

SWITCH OFF
WHEN NOT
IN USE

18
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B.2 ENERGY

STRATEGY 2.0
ACTI ON 2.2
Specific | mpl ement Energy Efficiency Pr
Met hodol oflEstablish baseline, replace w
apply MRV
Detail St|Executetodpeseknergy audit for e
compare with standards, pedrng
efficientt, edfuuieplnsenor gases fo
procurement, installation, tes
savings against designed or pr
Executionildentify stakehol der s, aut ho
procedures
Stakehol d BPA #&AhdeAci es Engineering & Pr
Charge
Ti meline Ongoing
Variable
Refrigerant
Flow (VRF) Heat Pump
System Rooftop Unit
____Mini-Split H __ Interior :
fHeatPumps

: LED Lighting

High-Bay
LED Lighting

Exterior Heat bump

HeatPump  :
Water Heater LED Lighting Water Heater
' LEDs CFLs ' rChEETET Typical Energy Consumption
¥ 10W/800 LUMENS ¥ 10W/450 LUMENS ® 10W/81LUMENS
< Slate / Tablet [ 10
SmGIENCY © Notebook I 75

B regrated Do | — >0
("All-in-One")

25,000 hrs =
B ocskcop vith vonior N 200

$1.34/yr 0 50 100 150 200 250 300
kWhlyear

Bintulu PortAir Emission Reduction Strategy5tD
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B.2 ENERGY

STRATEGY 2.0

ACTI ON 2.3

Specific Devel op RedeWabkble EndR&EY)Sourc

Met hodol olExecute thorough study on ren
commi ssion and apply MRV

Detail St|ldhouse or hire expert to stud
RES viabilitoguyt rdathecrhmisree or g
Performance Contmplkcémé EPC) he ¢
and commi ssion, check perf or ma
agreement , apply MRV and maint

Execution|Prepare engineering drawings,
and maintain

Stakehol d|[BPA and AIlIl Agenci es

Charge

Ti meline Ongoing

RENEWABLE OCEAN ENERGY

These devices turn the energy from moving water and wind into electricity.

Underwater power cables carry the electricity to shore, where our homes,
schools, and businesses can use it.

20
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B.3 TRANSPORTATION

STRATEGY [3.0
Goal 45% emi ssion intensity of k 6k
reduction by 2030
Approach Starts wi t h | ow hanging frui
knowl edge and skill s, foll owe
i nvestment in | ong term.
Vi sion BPA and Axgpemlciieeds sustainabl e t
Potential|Low demand for changes due to
Chall enge|lvehicl es
Navigati olEnhanced awareness about obl ig
for transportation sector and
ACTI ON 3.1
Speci fic Appl ydreicwi ng technique
Met hodol ol]Knowl edge sharing and skills t
Detail St|For m-derciovi ng team to | ead the
demonstrati ami winngectoechni-quey
technique by BPA and Agency st
benefiltisneommaeof f
Execution|Each BPA and Agency depart ment
and training and apply on dai l
Stakehol d{ BPA and Bepeanrctyment s
Charge
Ti meline Ongoing
1. Press Accelerator 6. Use Traffic Information fo &
Softly for "e-Start" Avoid Congestion
2 Dxivg witl] Modarate 7. Check Air Pressure
)
3. Release Accelerator 8. Avoid Unnecessary
Early Loading
4 lld;;::;g:;miﬁoner 9. Beware of Parking Space | 3R
5. Stop Idiing @@x& m':fzgis:,’;;me'
21
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B.3 TRANSPORTATION

STRATEGY 3.0
ACTI ON 3.2
Speci fic | mpl emewt Carbon Business Trave
Met hodol o|Prepare procurement procedur e
and international travels
Detail St|Train purchasing team to co0ompa
every domestic or internationsa
or calculate using specific fo
and input I nto Emission | nveus
software, publish annually
Execution|Organi se awareness tal k t o f
Procur ement Team, provide tr 3
carbon evaluation and calcul at
Stakehoil d/ BPA and AIIl Agenci es
Charge
Ti meline Ongoing
Departing flights
Total price includes taxes + fees for 1 adult. Additional bag_fees and other fees may apply.
2:40 PM - 12:45 PM*' 14 hr 5 min 1stop 993 kg CO,
Alaska, Aer Lingus SMF-DUB 2 hr 47 min SEA -19% emissions ©
2:30 PM - 11:55 AM*' 13 hr 25 min 1stop 1.06 1 CO,
United, Aer Lingus - Operated by Skywest DBA Uni.. SMF-DUB 2 hr SFO -13% emissions ®
@ 11:05 AM - 8:15 AM*' 13 hr 10 min 1stop 1.07tCO,
Air Canada - Lufthansa - Operated by Air Canada .. SMF-DUB 2 hr 10 min YVR -13% emissions ®
A\ N 8:26 AM - 10:05 AM*! 17 hr 39 min 1stop 1.08tCO,
Q  American SMF-DUB 6 hr 20 min ORD -12% emissions ®

Carbon Footprint

£170 92 kg CO2 I hr 20 mins
£125 25.85 kg CO2 7 hrs 40 mins
a £73 170.7 kg CO2 7 hrs 38 mins

Bintulu PortAir Emission Reduction Strategy5tD
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B.3 TRANSPORTATION

STRATEGY [3.0

ACTI ON 3.3

Specific Change to EIl ect r iPcorMe hA uathhdosrAi |téd
Owned Vehicles

Met hodol o|Prioritise on EV for any vehiga

Detail St|Prepare bidding document, cal l
those meeting technical and c
perform MRV

Execution/ Develop company policy for I
|l easing, secure board endorsen

Stakehoi d BPA and AlIl Agenci es

Charge

Ti meline Ongoing

Lifetime emissions for EV v comparable

11,000
Ibs.

internal combustion engine vehicles

200 Petrol/diesel only

180

160
140

120 Hybrid

Gasoline vehicle

EV charged
on grid

EV charged with renewables

Battery EV (emissions ™
from electricity generation)
T

An electric SUV purchased in
2025 would emit 39gCO»/km
__onaverage over a 20-year life

I A
e

CO2 NOx  PM2s

0lbs
CO2%  NOx

Olbs JAlbs

PM2s

r

2020 2025

Year of purchase

EE

i

I
2035

Source Grattan

2030 1 ;_;:;;-g - it

PROTON

e MAS
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B.3 TRANSPORTATION

STRATEGY [3.0

ACTI ON 34

Speci fic Public Transport for Staff Co
Port

Met hodol ol ncentivise staff of using p
alternative transport i.e. bus

Detail St|Prepareée vaosute <calculations to
i nitiiantirveedsyce i ncentive i .e.
by public transport, or hire @

Execution|Per f cervml uati on, decision by t
incentive or hire a vehicle,
perform MRV and share the bene

Stakehoi{ d BPA and AlIl Agenci es

Charge

Ti meline Ongoing

Taking public transportation instead of a personal vehicle,
reduces CO, emissions by 45%, decreasing pollutants in the atmosphere
and improving air quality.

It's estimated that through the use of public transit systems in the country,
around 27 million metric tons of CO, are saved on an annual basis.

==t

Emissions per Passenger
per km Traveled

source: BBC
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B.3 TRANSPORTATION

STRATEGY [3.0
ACTI ON 35
Specific |l nstall EV Ch@EMWCSH)Y Stations
Met hodol o|Perform feashnbahdliltysstmayt f ea
Detail St|Perform technical and commer (
without renewabl andnkogign Vsooruesr
company to present their syst
requi r edneetnetrsmi ne coinngtaaltl ,t ea on
and measure the emissions redlJ
Execution|Study report and recommendati o
perform procurement, install g
perform MRV
Stakehoi{ d BPA and AlIl Agenci es
Charge
mel i ne Ongoing
Type of EU & rest of All markets
AC ALY 0.0 6
Typet: 1-3kW °°°° °°°° 000 000 L
Type2: 3-22kW 00 OO0 °°°°
o
\ ' ! Commando (Type-
PlugName  sirrzhpen  smaypen  MEEOICRRH eer | Mennekes (Type 2
! IE062196-2.
oz
DC :
10-400kW QOOO .
Plug Name cest CHAdeMO ccs2 GBIT TESLA b el
R
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B.3 TRANSPORTATION

STRATEGY [3.0

ACTI ON 3.6

Speci fic Use Bi BRibGeusedl f or Di esel Power

Met hodol o|[]l nclude in Sustainable Transpo

Detail St|Top management of BPA and Al |
B20 to alll owned -paonwde r leela sveedh i
i nstruction to all drivers, us

Execution|{Organise talk to procurement t
the benefits of Biodiesel, ens
mont hly and yearly MRV

Stakehoi d BPA and AlIl Agenci es

Charge

Ti meline Ongoing

* The EPA’s studies conclude that substituting traditional diesel
with B20 results in;
* diesel particulate reduced by approximately 10%,
* carbon monoxide reduced by 11%
* hydrocarbon emissions reduced by 21%.
* Supports local jobs and keep US $ in North America
* Increased lubricity & higher cetane number
* Reduces our dependence on Petroleum and foreign oil

Bintulu PortAir Emission Reduction Strategy5tD



B.3 TRANSPORTATION

STRATEGY 4.0

Goal Createonnectivity and logigtkbetween Bintulu Port and Nusantara

Approach To |l everage Bintulu Portds str
between Sarawak and Indonesia more effigentlp ar t o f
transport strategy.

Vision Enhance trade and mobility to boost Sarawak economic growth

Potential Challenges

Depend on governrdergovernment relationship.

Navigation Plan

Continuous engagements with Putrajaya

ACTION 4.1

Specific Action To support the current study bstdbe government by providing retkatar
Methodology Official engagements for communications and data sharing protocq
Detail Steps Toprovidehe followinglevanportdataand information

f Topographic surveys and geotedund#ions

fClimate data, including extreme weather conditions.

fWater levels and potential flooding risks.

{Soil composition and grdagading capacity.

{'Volume and types of cargo handled.

T Existing transport and logistics flow.

fIntermodal connections between ships, trutksyaai

T Projected future expansion of the port facilities.

{Available space for railway alignment and terminals.

1Bridge and tunnel requirements if needed.

fLoad capacities for tracks, bridges, and supporting structures.

{ Utilities layout (such as pipelines and power lines) to avoid conflig

fPort authority regulations and environmental compliance.

{Safety measures for operations near heavy machinery and
materials

TEmergency access and evacuation routes.

fCost estimates fmrt reconstructiahneeded

T Expected demand for rail transport withinltugspiost

Execution Plan

Prepare information and fdatature studyngagements

Stakeholder In
Charge

Port Authority

Timeline

Ongoing until Aug2825

e Bintulu Port

New Cap\t?)
e NuSantara
Palangkaraya

Jakarta
-~
DA

L]
Yogyakartz
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B.4 BUILDINGS AND FACILITIES

STRATEGY 5.0
Goal Exi sting Buil ding Decarboni z:
Operations
Approach Start wiitrhi tsiiardapd®eé s and i mmedi a
Vi sion Exi sting bui | asi unsgtsa ionpaebrlaet ew a yn
Potential |Buyn and acdnoearsviatoeitoinati ves n
Chall enge|peri od.
Navigati olRegul ar uppdatsed demtadp amamage me
agenda
ACTI ON 5 1
Specific Establish a baseline, applpyerd
annual MRV .
Met hodol o[|Share knowl edge anadnd kmedssur @ n
Det ai | St|Establish a baseline for el ec
green building practices; cons
3R for waste management, repl @&
equi pment , maxi mi ze natur als us
mont hly i mpacts, prepare annuig
Execution|Arrange regular talks and ski
initiatives, prepare el ectrici
and apply duty roaster for a
basi s, share results with ent.
St akehoi d/ Port AuwtnldoAAiletinscG et e a m
Charge
Ti meline Ongoing
CHANGE TO SWITCH OFF SET THE RIGHT
LED LIGHTING CAMPAIGN TEMPERATURE
You can save up to Lighting areas that are Heating should be set
55% by replacing not in use contributes between 18-20°C and
incandescent & halogen significantly to your cooling between
lighting with LED's energy costs. Run a 25-27°C. Each one
switch off campaign degree variation can
and install light sensors affect your heating and
where possible. cooling costs by 5-10%
SHUT END OF DAY
THE DOOR POWER DOWN
Isolate spaces that need Power down all
heating and cooling computers & equipment
wherever possible. at the end of the day.
Heating and cooling Setting PCs to go into
costs can be reduced by sleep mode when not in
up to 75% by only use can save up to 70%
conditioning areas that of the energy they
are in use. consume.
28
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B.4 BUILDINGS AND FACILITIES

STRATEGY [6.0

Goal By 2026 Al New Buil dings and
cap regul ations

Approach | mpl ement Carbon Cap regul atiag

Vi si on Al | New Buildings and Faciliti

Potential|Late national and state regul g

Chall enge

Navigati ol]Emphasi se on commerci al and h
building and facilities

ACTI ON 6. 1

Speci fic Devel op a carbon cap procedur g

Met hodol o|Organi se a workshop Wwetér milne
carbon cap value and i mpl ement

Detail St|Prepare a concept paper and pr
approved, proceed t o cal l f o
stakehol der s, prepare a concl
management for endorsement, i
MRV annual l y.

Execution|Documentati on and regul ati on
i mpl ementation in 2026 onwards

Stakehol d BPA amderested Agenci es

Charge

Ti meline Start Mid 2@22& unt.i | Dec

CARBON-NEUTRAL

BUILDING DESIGN
Guangdong, China

SALE

CAP AND | PURCHASE

TRADE

EMISSIONS CAP

EMITTER1

EMITTER 2

@ Residential
41000.00: @ Offices
Multi use
@ Stations
100.00
@ Recreational Educational
@ Retail
10.00 4 @ Warehouse Factory
@ Refurbishment

kt CO2e

1.00 4

0.10 4

0.01

Green Roof  Adaptive Comfort & Nat Vent

1,000 10,000 100,000

Area m2

Bintulu PortAir Emission Reduction Strategy5tD
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B.4 BUILDINGS AND FACILITIES

STRATEGY |7.0

Goal Low Car bon GCOonnsmeriutcst 2 26

Approach Education to all stakehol ders

Vi si on Net zero in all phases of buil

Potential |Big knowl edge, skill s, capab

Chall engelconstruction industry

Navigatio|To plan and execute more inten
buil ding progr ams

ACTI ON 7. 1

Specific Devel op BPAGs Low Carbon Const

Met hodol o|Devel op procedure with input f

Detail St|Assemble a Technical team, pre
a workshop with al/l stakehol d
chain for feedback, conclude
procedures and present them tg

Execution|Procurement team wil i nclude
document and agreement wi t h
Suppliers and Vendor s

Stakehoi!{ d/ BPA

Charge

Ti meline The procedure completed and aj
use in 2026 onwards
Embedding Carbon

Whole Life Cycle
Carbon Footprint

Know your
whole life cycle
carbon numbers

(PAS 2080)

We will adopt PAS
2080, Carbon
Management in
Infrastructure, as a
common standard
for whole life
cycle carbon
measurement.

into Procurement

Fossil Fuel

Free Sites
Contract for Fossil Fuel Concrete Green Steel
Low Carbon Free Sites Route Map

We will work with
the supply chain to
reduce the whole
lifecycle carbon
footprint of our steel.

We will work with
the supply chain to
reduce the whole
lifecycle carbon
footprint of our
concrete

We will work with
the supply chain
to embed low-
carbon materials

and technologies
to develop fossil

fuel free sites

We will procure
for low carbon
construction and
provide incentives
in our contracts
and work with the
supply chain to do
the same
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BPA INITIATIVES (SECTION B): ESTIMATED REDUCTION

Est.
Initiative Tvoe Reduction Reduction % of 2023 Notes
yp Basis by 2030 Baseline
(tCOFe)

SHE Dept KPlIs,
B.1_Governance/ Enabler N/A N/A N/A steering group i no
Policy :

direct cuts
B.2 Capacity Training &
Building / Enabler N/A N/A N/A awareness
Awareness campaigns
B.3 Employee Behavioural Mod_al shift, 50 0.1% leltedllmpact;
commute pooling symbolic
B.3 EVCS & light BPA
fleet Technology . 233 0.45% Pilot scale

. vehicles

electrification

Aligned with

Company national B20
B.3 Biodiesel . cars & 0 mandate; B30 not
B20 (BPA fleet) Pl utility & Shiee adopted due to
vehicles technical/supply

risks
B.4 Building - Scope 1 & 0 HVAC, lighting
O&M efficiency SISy 2 LIk ShEhe retrofits
£ Lo EReE Future-proofing, not
standards (new  Enabler N/A N/A N/A P 9,

builds)

guantified

Subtotal BPA (quantified): 528 tCO Fe (1.0% of baseline)

Bintulu PortAir Emission Reduction Strategy5tD
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C. PORT OPERATOR AND TENANTS - CONTROLLED EMISSIONS

SECTOR STRATEGY ACTIONS
1.0 AMBIENT AIR 8.0 Ambient air quality meeting 8.1 Port Operator and Tenants monitor air
QUALITY International Standards at all time. quality status on regular basis according to
BPAG6s procedur e
2.0 ENERGY 9.0 Reduce 45% emission intensity of 9.1 Implement Energy Conservation Programs to
energy used by 2030 all supply chain

9.2 Implement Energy Efficiency Project

9.3 Study and Implement Microgrid Power
Distribution System

9.4 Install and Use On-site Solar PV and Wave
Renewable Energy Source (RES)

9.5 Install and Use Off-site Solar Farm
Renewable Energy Source (RES)

9.6 Study and implement Seaport Virtual Power
Plant (SVPP)

10.0 Electrification of industrial 10.1 Replacing fossil-fuel-powered technologies
processes with electric alternatives
11.0 Green hydrogen for industrial 11.1 Assess technical and commercial feasibility
processes
3.0 TRANSPORTATION 12.0 Transforms to low carbon 12.1 Apply eco-driving technique

transportation
12.2 Implement Low Carbon Business Travel
12.3 Change to Electric Vehicles (EV) for
Operator and Tenants Owned Vehicles
12.4 Public Transport for Staff Commute between
home and Bintulu Port
12.5 Install EV Charging Stations (EVCS)
12.6 Install Shore Power
12.7 Use Biodiesel B20 Fuel for Diesel Powered
Vehicles
12.8 Install LNG Refuelling Facilities
12.9 Install Green Ammonia Refuelling Facilities
12.10 Vessel Speed Reduction (VSR) Program
12.11 Apply Al for Port Operations
12.12 Develop CCS Support Facilities
12.13 Study on the implementation of Maritime
Autonomous Surface Ships (MASS) System
12.14 Truck replacement program (TRP)
12.15 Congestion Mitigation and Air Quality
Improvement (CMAQ) program

13.0 Diesel Emissions Reduction 13.1 Prepare project planning for Diesel
Program (DERP) Emissions Reduction Program (DERP)
14.0 Decarbonising dredging works 14.1 Optimizing dredging operations, using

dredged material beneficially and use
renewable energy supply.

15.0 Electrification of ships 15.1 Assessing vessel suitability, technology,
electric propulsion systems, shore-based
charging stations.

4.0 BUILDINGS AND 16.0 Existing Building Decarbonizationto  16.1 Establish a baseline, apply green building
FACILITIES Low Carbon Building Operations. practices and perform annual MRV.
17.0 By 2026 All New Buildings and 17.1 Develop a carbon cap procedure
Facilities comply with carbon cap
regulations
18.0 Low Carbon Construction 181Devel op BPAG6s Low Car
Comments in 2026 Procedures
5.0 WASTE 19.0 Sustainable Waste Management 19.1 Oil removal and water cleaning
6.0 CIRCULAR 20.0 Making Industries 100% Circular 20.1 Implementing closed-loop production
ECONOMY systems in port operations.
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C.1 AMBIENT AIR QUALITY

STRATEGY (8.0

Goal Ambi ent yameretqgiunagl iltnt er nsatti ocanl all

Approach Comply with BPAOG ©n-spirtoec erdaia £1sr ¢
Mul ti parameter Air Quality Mon

Vi sion Bintulu Portl eaerheaanldtnhgy iennvi r o

Potential |Air pollutants from neighbour.i

Chall enge

Navigatio|To joi BSuBPAGx:ability Neighbour
the efforts

ACTI ON 8. 1

Specific Port Operat ormoaand ofenaainrt squal i
basis ac BrPApismg etdar e

Met hodol o|Us e data f rMurht BpPAbameter Air
Syst ems installed at various
Particul ate Matter (PM), Ni tr
( SOx Carbon Monoxide (CO), an
(vocCcs) .

Detail St|Port OperatomHSd&nidaiTseen amittsh BPA
air quality aepbohstandetake t
dou-séf any open bur-neggl ari n®
operations or industry process

Execution|Port Oper at orHSan ds t Taefnfa n<trsrad ilanne
wor k with tBlPAdiHBENnose the pr
i mmedi ate solutions, i f nesdprg
chai n/iklolunt er measushal lactbieoncso
submitted to BPA HSE.

Stakehol d{Port Operator and Tenants

Charge

Ti meline Ongoi ng afntsetra bBhRlAD mMmnhnsspeni od.

Impact of port pollution on air quality

CoolMindMaps.com

Shipping emissions g

Port activities €

Air quality 2

33

Bintulu PortAir Emission Reduction Strategy5tD



C.2 ENERGY

STRATEGY (9.0

Go al Reduce 45% emi ssion intensity

Approach Gradual ly i mpl ement ener gy c
efficiency projects, maxi mum
renewabl e energy projects

Vi sion Net Zero Energy Port status by

Potential|Low i nftromssupployr cetnaeirngy cons

Chall engejefficiency and renewabl e energ

Navigatiofll mpl ement more awareness progt
suppl ytehahare knowl edg ea baonud g
duty to reduce GHG emi ssions t

ACTI ON 9. 1

Specific | mpl ement Energy Con®enrnvatisam/f

Met hodol ol/Knowl edge sharing through tal
podcast. Skills devel opment th
and awards.

Detail St|DevelPoopt OpEmat @y Conservati
Manualshare manuawiltyh aanldl osnul pi gn
pil ot project, share the outc
environment .

Execution|ldentify enkRogly ©Opemat or andeV
wor k schedul e according t o S
monitor, report and share resu

Stakehol d{Port Omeriamnalretam

Charge

Ti meline Ongoing actions

@*ﬁ A"“M
Qv. Energy
' Efficiency
=
@ Conservation
A CAUTION
WHEN NOT
IN USE “/
SWITCH OFF
WHEN NOT ([l WESRIE SN |
IN USE RS p—_
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C.2 ENERGY

STRATEGY (9.0

ACTI ON 9. 2

Specific | mpl ement Energy Efficiency Pr

Met hodol o|lEstablish baseline, repl ace ow
systaennd apply MRV

Detail St|Execut et opesekner gy audit for e
compare with standards, peers
efficient equi pment , fuel s or
procurement, installation, tes
savings against designed or pr

Execution|l dentify stakehol der s, aut ho
procedures

Stakehol d{Port Omerianalreta m

Charge

Ti meline Ongoing

Renewable Energy
Solutions

ENERGY
AND COST

SAVINGS

Sensors and
Automation

Operational

Weather routing 1-4%
Autopilot upgrade 1-3%
Speed reduction 10-30%

Aerodynamics

Air lubrication 5-15%
Wind engine 3-12%
Kite 2-10%

Auxiliary power

Efficient pumps, fans 0-1%
High efficiency lighting 0-1%
Solar panel 0-3%

Thrust efficiency

Propeller polishing 3-8%
Propeller upgrade 1-3%
Prop/rudder retrofit 2-6%

Fizure 1: Potential fuel use and COs reductions from various

Engine efficiency

Waste heat recovery 6-8%
Engine controls 0-1%

Engine common rail 0-1%
Engine speed de-rating 10-30%

Hydrodynamics

Hull cleaning 1-10%

Hull coating 1-5%

Water flow optimization 1-4%
il on Clean

ency approaches 1t v (international Counc

35
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C.2 ENERGY

STRATEGY (9.0
ACTI ON 9. 3
Specific Studyl mmlde ment Microgri Sy Ptoevrar
Met hodol o|TheMi crogri d PoweSysbhiesit rti d u tiln
i mpl ementlaansgeceal ef c ol (ds hiorren, pndf
electrification of cranes, i
electrification of other modes
Detail St|Conduct a study on integrat.i
seaport from both shoreside ai
the green portédés vision, det 81
technical and manageri al chall
| egal hisrsameas ,constwintdamte sfigm fem
for tender, appoint qualified
Di stribution project and perfg
Execution|Starts wit hv adtuwed yc ocnopsatrsi s o n d
iMouse or appoint -andomrsagl haet
tender document s, procur emen:
vendor s, I mpl ement , monitor an
Stakehol d{Port Operator
Charge
Ti meline Ongoing
.
=
: ii
l‘ti
Controlling the load rather Utilization of stored Shed the non-priority loads
- than power generation by o energy to be used - during peak times so that
= moving the consumption from & during peak demand = the critical load
% peak to off-peak duration % g continuously get the supply
=] a =]
Time Time
(a) Load Shilling (b) Power Sharing (c) Load Shedding
36
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C.2 ENERGY

STRATEGY (9.0

ACTI ON 9.4

Specific I nsaaldl Osei el ar PV ®&RreheWawbeé e
Source (RES)

Met hodol olExecute thorough study on ren
commi ssion and apply MRV

Detail St|ldhouse or hire expert to stud
RES viabilitoguyt rdatherhmisree or g
Performance Contract (EPC), ir7
and commi ssion, check perf or ma
agreement , apply MRV and maint

Execution|Prepare engineering drawings,
and maintain

Stakehol d{Port Operator and Tenants

Charge

Ti meline Ongoing

Bintulu PortAir Emission Reduction Strategy5tD
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C.2 ENERGY

STRATEGY (9.0

ACTI ON 9.5

Specific l nstall asadt &Js8olOdrf Farm Rene
(RES)

Met hodol olExecute thorougiht st SalyaronF arfrh
potential, install, commission

Detail St|ldmouse or hire expert to stud
Ofdite Solar Farm RES viabilit
apply Ener gy Performance Con
procur ement , i nstal]l and CoOl

accordi ngndtaoeo dsst and
mai nt enance

agreement
procedures

Executi on

Prepare engineering drawings,

and maintain
Stakehol d{Port Operator and Tenants
Charge
Ti meline Ongoing

APM Terminals Bahrain to Make First Fully Solar-Powered Seaport

38
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C.2 ENERGY

STRATEGY (9.0

ACTI ON 9. 6

Speci fic Study and | mplVamePoatavleSre aPloarntt  (

Met hodol o|l]Establish a seaport virtual p ¢
an energy service model that-td
shore (V2S)-tamrdseksgd&l2V) for
energy transfer modes among th

Detail St|Assess Energy Needs a&al ypnt$hreagdad 1
energy consumption of the seap
and potentsiaavii nggneoapgpyor tuni ti es
renewabl e ener gy sources anc
Distributed Energy Resourcestf(
energy storage Ssystems (BESS
| mpl ement Smart Grid & Energy
Aldri ven energy management Sy
di stribeveloop a zRdadceddchadul i n
optimi z€¢ svheogseel( V2S)t masiseglestc¥l
transfer to enhance flexibild:@
Economi ¢ aviieomiiltiotry & Opti mi ze

Execution|/Form a team to study the SVPP
study and pergpaeegifm@arti ng, p
appointment of qualified contr
and MRV

Stakehol d{Port Operator

Charge

Ti meline Ongoing

Power Grid

Application
‘ ‘ of loT

/i(i\

Wind Power

PV
ec -

EV

Residential Full Cell
System

ml

= A AA sk

skt i

Demand control on the
demand side

Virtual
Power Plant

Integrated control of Locally produced and
distributed resources consumed energy
b
=] @
&- ]

Combined Heat
& Power

Large-scale PV

e |

H20ne
Hydrogen Energy
Storage System

Battery Energy
Storage System

Biomass
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C.2 ENERGY

STRATEGY 10. 0
Goal El ectrification of industrial
Approach Repl aci ng upfoawsegield technol ogi
alternatives
Vi sion To i mprove industry energy ef
greenhouse gas emissions
Potential|Hard sell to industries due tog
Chall enge
Navigati ol]Focushiagghh energy consumed i ndu
ACTI ON 10. 1
Specific Electrifying industri al pr g ae
powered technol ogies with el eqdg
efficiency, reduce costs, and
Met hodol o|Starts with comprehensive audi
MRV
Detail St|ldentify which processes rely
energy consumption, consider
pumps, electric boilers, and i
needs, using solar energystaim
and edésective, el ectrify i nd
heating systems to reduce rel
smart energy management Syst e
electricity use, plan to ofofrers
ensur e t hat electrification
technol ogy advances.
Execution|Perform internal preliminary
i nvestsmaht audit, execute COS:
initiatives and perform MRV
Stakehol d{Port Operator and Tenants
Charge
Ti meline Ongoing
How various industrial sectors are set to move toward electrification
Change in electricity adoption
W 2020 m 2050 Change in adoption (percentage points)
55% 55% 53% > 2% 30
42%
I 36% 3i’ | | I 3i’°36% |
40
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C.2 ENERGY

STRATEGY |11. 0

Go all Green hydrogen for industrial

Approach Starts with detail study, asse
val ue before i mpl ement

Vision To create a new hydrogen econago

Potential |Still not compet i tp ovwee rceodmpealreecq

Chall enge

Navigati o/|Continue to explore new green

ACTI ON 11. 1

Specific Assess feasibility, devel op
efficiency, scal e producti on,
i nvest ment

Met hodol o|Continue on research, acquire
andmpl ement when technical and

Det ai | St|{ldentify industries where hyd
as steel, petrochemical s, ceme
technology to produce hydrogert
l i ke sol ar, i ntegrate hydrogeHs
to minimize storage needs and-
scale hydrogen facilities, oft
thousand megawatts of renewahb
governments and I ndustries
regul ations, and funding to m
viabl e

Execution|Set a team to study and updat €

Stakehoil{ d/Port Operator

Charge

Ti meline Long term

Power-to-X Green Hydrogen Production and Use Pathways

Green Power

MA,
Y

Hydropower

-

Wind Energy

Power-to-Gas Green Hydrogen Use Pathways

combined heat
and power

indhustrial f%?;za” CHP
eat mobility

t  t 1

H- as
energy

carrier
H-
- H> as
chemical
feedstock

Nitrogen other
I N2 CO;-CO processes I
4 Green Other
Ammonia eMethanol compounds
(efuels...)

Copyright © 2023 Moulouya-Eco

o
=3
™
=
m
]
(=]
-
o
=L
=
[l
v
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C.3 TRANSPORTATION

STRATEGY 12.0

Goal Transform to | ow carbon transp

Approach Starts with | ow hanging frui
knowl edge and skill s, foll owe
i nvest ment in | ong term.

Vi si on BPA and Agencies applied susta

Potential|Low demand for changes due to

Chall enge|lvehicl es

Navigati olEnhanced awareness about obl i
for transportation sector and

ACTI ON 12.1

Specific Appl ydreicwi nhg techniqgue

Met hodol ol]Knowl edge sharing and skills t

Detail St|For m-derciovi ng team to | ead the
demonstrati ami winngectoechni-quey
technique by BPA and Agency st
benefiltisneormmaeof f

Execution|Each BPA and Agency depart ment
and training and apply on dail

Stakehol d [ BPA and Agency Departments

Charge

Ti meline Ongoing

ﬂﬂ TRUCKS AND W Y

—

W

ECO-DRIVING

Accelerate and
decelerate
smoothly

ECO-DRIVING

PRACTICES
FOR TRUCKS

Reduce
excess idling

— o — —

FUEL WASTE

Hard
accelerations

25 ¢

Engine
idling

20 %

Excessive

speed {b--
L
~
B

Avoid
hard turning

Maintain
consistent -
vehicle speed

Before attending an

IMPACTS
The U.S. SmartDrive study

Bintulu PortAir Emission Reduction Strategy5tD

45961L
OR SUS 48429

AS 2 % by type of maneuver

Mard
turns

16 %

Hard
braking

6%

40427L
OR SUS 42777

f@
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C.3 TRANSPORTATION

STRATEGY 12. 0
ACTI ON 12. 2
Speci fic | mpl ement Low Carbon Business
Met hodol o|Prepare procurement procedure
and international travels
Detail St|Train purchasing team to compa
every domestic or internationa
or calculate using specific fo
and input i nto Emission | nuevs
software, publish annually
Execution|{Organi se awareness tal k t o I
Procur ement Team, provide tr 3
carbon evaluation and calcul at
St akeho!l d{Oper atnadlr |lA Tenant
Charge
Ti meline Ongoing
Best departing flights
Ronked based ) venlence ) Sorthyf&
jetBiue 3:00PM - 11:24PM 5 hr 24 min Nonstop 405 kg CO2e \& $287
% 11:30AM - 7:51PM S_hr 21 min Nonstop 418 kg CO2e \& $289
B 7:05AM - 3:30 PM 5 hr 25 min Nonstop 2469kgC02eA % $3n
>Avvo‘hh as much CO2e as 5,540 trees absorb in aday O P — n
Cost Carbon Footprint Time
£170 92 kg CO2 | hr 20 mins
£125 25.85 kg CO2 7 hrs 40 mins
a £73 170.7 kg CO: 7 hrs 38 mins
43
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C.3 TRANSPORTATION

STRATEGY 12. 0

ACTI ON 12. 3

Specific Change to ElectrOpeVYanhdeha®w@E
Vehicles

Met hodol o|Prioritise on EV for any vehiga

Detail St|Prepare bidding document, cdal
companyds car, van, bus, | ight
select those meeting technical
and perform MRV

Execution|Devel op company policy for I
|l easing, secure board endor sen

St akehol d{Operator and Tenant s

Charge

Ti meline Ongoing

el . it MK Y Kl
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C.3 TRANSPORTATION

STRATEGY 12. 0

ACTI ON 12. 4

Speci fic Public Transport for Staff Co
Port

Met hodol ojfl ncentivise staff of using p
alternative transport i.e. bus

Detail St|Prepard vadsute cal cul ations to
initiatives, introduce incent.i
by public transport, or hire @

Execution{Perform evaluati on, deci sion
incentive or hire a vehicle,
perform MRV and share the bene

Stakehol d{Port Operator and Tenants

Charge

Ti meline Ongoing

GHG Emissions of Differing Commute Distances (kgCO2e)

GHG Emissions (kgCO2e)
N W s n e N o®

-

Skm 10km 20km 30km

Distance

HOW TO CREATE A
CARPOOL GROUP TO WORK

Commute.org rewards commuters traveling to or from San
Mateo County who choose 2 sustainable commute mode to
work. To help congestion, the environment, and quality of
life. Use this infographic to form a carpool group that you
con use on those traffic-heavy days. we recommend
Tuesdays. Wednesdays or Thursdays

I.Find coworkers who live near one another

Talk to your coworkers! You work at the same place and already
feel comfortable with one another. Schedule a carpool mixer. stort
a slack channel, or suggest starting Carpool Thursdays. Chack if
your employer will help or offer a carpool benefit

99 00 Q
Aidadd e/

Tips to get started. Discuss daver and
rides expectations. Find days and times
that work best. Choose an easy pickup
spot. Determine the cost 1o drive and
split costs with partners

2. Corpool together!

Start carpooling!

= Don't forget carpoolers are free or
discounted in the express lanes and
bridges.

Bintulu PortAir Emission Reduction Strategy5tD
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C.3 TRANSPORTATION

STRATEGY 12. 0

ACTI ON 12. 5

Specific |l nstall EV Charging Stations (

Met hodol o|Perform feasibility study, ins

Detail St|Perform technical and commer (
without renewabl e energy sour
company to present their syst
requirements, determine contr g
and measeremi ssions reduction.

Execution|Study report and recommendati o
perform procurement, install g
perform MRV

Stakehol d/Port Operator

Charge

Ti meline Ongoing

Bintulu PortAir Emission Reduction Strategy5tD
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