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EXECUTIVE SUMMARY

In August and September of 2024, | travelled to Singapore, England, Belgium, the Netherlands, Denmark,

the USA and Canada to benchmark shipping recycling practices to apply to waste from the cruise
industry in Australia. My full trip itinerary is outlined in Table 1.

The intended audience for this work is broad and includes the cruise and shipping industry,
port managers, wider maritime industry, waste service providers, regional communities,
government agencies, circular economy professionals, research organisations and more.
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Amager Bakke Waste-to-Energy plant, Copenhagen
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Key Findings

@ RECYCLING AND RESOURCE RECOVERY

- In developed nations, landfill is generally a last
resort for maritime waste

- Recycling of materials offloaded from cruise
ships in ports is a standard and well-developed
industry practice

- Waste separation in non-cruise commercial vessels

is less established and often requires sorting
recyclables from general waste at dedicated
port reception facilities

- Retrieving shipping waste timber for use as
biomass is highly valued

- Utilising Waste-to-Energy facilities is the industry-
accepted practice for management of maritime
residual waste

REGULATION AND POLICY

- Work is needed to align Australian port waste
reception facilities with MARPOL obligations
for ships

« Clarity is required on Australian biosecurity
requirements for operational (non-kitchen)
recyclables

- Transparent, risk-based application of biosecurity
regulation and policy is required to provide clarity
and consistency for stakeholders

@% THE ROLE OF PORT MANAGERS

- Best practices involve port authorities taking a
central role in managing waste reception facilities
and promoting resource recovery and emission
reduction

- Having a dedicated port resource or nominated
representative from a waste service provider to

oversee operations is key to improving performance

- Ports that follow best practices often have
comprehensive, publicly available Port Waste

Management Plans that cover ship-generated waste

40y WASTE DATA MANAGEMENT

- Developing standardised and transparent data
collection and reporting systems is essential for
effectively managing maritime waste reception
facilities, determining infrastructure needs, and
setting resource recovery targets for the sector

/& MARINE LITTER

- In regions where ships pay fixed fees for garbage,
regardless of the amount discharged, waste
discharge at ports increases, and sea dumping
is discouraged
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- Incentives that encourage ships to retain passively

fished waste and discharge it at ports have led to
significant removal of oceanic fishing waste

- While substantial research on marine litter

is underway in Australia, gaps remain in
understanding the contribution of shipping
to the marine litter problem

@ REGIONAL CONSIDERATIONS
- Rather than cruise ships offloading waste at every

port, regional decisions can be made to focus
discharge where appropriate waste infrastructure
options are available

- Ports play an important role in transitioning to a

circular economy through collaborating to maximise
regional and industrial symbiosis

- Commercial solutions for recycling and recovery

become collectively more viable when planning
for maritime waste is undertaken with other regional
waste streams

- Changing expectations around how waste is

managed provide business and community
opportunities to implement innovative solutions

@ DESTINATION STEWARDSHIP
- Itis important to determine destination carrying

capacities and set cruise ship and passenger number
limits based on economic, social and environmental
factors, prior to critical tipping points being reached

- Establishing voluntary frameworks or codes of

practice is an effective way for the cruise industry
and landside partners to address community
concerns and demonstrate sustainable practices

- Concerted effort needs to be given to replacing

single-use items with reusables on cruise ships
and in landside partner operations

ACCREDITATION AND INCENTIVE PROGRAMS
- Environmental accreditation and incentive

programs tend to focus on shipboard management
of waste. A similar approach could be adopted

for land-based management of maritime waste

at port reception facilities

@ COLLABORATION
- Collaboration across the maritime sector and

between industry, government and research
organisations is necessary for facilitating improved
management of ship generated waste and
transitioning to a circular economy



Recommendations for Australia

FACILITATE RECYCLING FROM SHIPS ACT ON MARINE LITTER AND DUMPING OF
VISITING AUSTRALIA SHIPPING GARBAGE AT SEA

- Release a national policy or framework for
recycling from international vessels, including
clarifying recycling requirements for operational
(non-kitchen) streams

- Prioritise recycling from cruise ships and co-ordinate
waste and recycling offloads so that they occur
where appropriate waste management and recycling
options are available

- Broaden recycling to other commercial vessels
following trials at select ports

- Broaden recycling to international yachts already
inspected when entering Australia

- Explore container deposit scheme collection
opportunities at ports

DIVERT RESIDUAL SHIPPING WASTE FROM LANDFILL
TO WASTE-TO-ENERGY PLANTS

- Divert residual maritime waste to the newly
commissioned Kwinana Energy Recovery facility
in Western Australia

- Incorporate residual maritime waste into planning
of future Waste-to-Energy facilities

RECOGNISE THE ROLE OF PORTS AS CIRCULAR
ECONOMY HUBS

- Establish criteria for port reception facilities

- Explore fee models at Australian ports to

disincentivise dumping of shipping garbage at sea

- Explore funding options for the management

of ‘passively fished waste' at Australian ports

- Identify research opportunities to support the

International Maritime Organization’s (IMO)
commitment to ‘Conduct a study on marine
plastic litter, including macro and microplastics,
from all ships’

- Review and update the ‘Threat abatement plan for
the impacts of marine debris on the vertebrate
wildlife of Australia’s coasts and oceans’, including
incorporation of public reporting on outcomes

PLAN FOR SUSTAINABLE CRUISE DESTINATIONS

- Establish cruise ship limits based on economic,
social and environmental factors

- Develop destination sustainability guidelines
or codes of practice

- Facilitate transition away from single-use items
on board cruise ships and in associated landside
partner operations

- Include waste infrastructure planning
in the development of new cruise ports

COORDINATE MARITIME WASTE INITIATIVES

including segregation of waste streams AT A NATIONAL LEVEL
- Develop Port Waste Management Plans for - Establish a national maritime waste working group
ship generated waste that includes representatives from maritime industry,

ports, government agencies, waste industry, research

- Involve ports in state waste infrastructure S .
P institutions and other experts as required

and circular economy strategy development

IMPROVE MARITIME WASTE DATA MANAGEMENT

- Include maritime waste data collection processes
in Port Waste Management Plans

- Update the Australian standard for waste and
resource recovery data and reporting to include
maritime waste, and more broadly biosecurity waste

- Include maritime waste in the scope of the Maritime
Single Window digital platform
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PROJECT OVERVIEW

Background

ISSUE IDENTIFICATION

Several years ago, | ran a program at Fremantle Ports,
interviewing cruise ships about their future plans

for controlling greenhouse gas emissions. During
inspections, | noticed that many visiting ships have
advanced separation and recycling systems onboard.
However, | also saw that the segregated recyclables
were offloaded at the port, only to be mixed with
general ship waste and sent to deep-burial landfill.

Managing the risk of pests and diseases brought in

by overseas ships is crucial to protect Australia’s
environment, agriculture, and public health. For this
reason, waste discharged from international vessels
is considered biosecurity waste under the Biosecurity
Act 2015, and is disposed of under Department of
Agriculture, Fisheries and Forestry (DAFF) Approved
Arrangements, which do not allow for recycling.

| reached out to colleagues at other Australian cruise
ports, and they confirmed that this lack of recycling
applies nationwide. | also contacted counterparts in
New Zealand, where the situation is the same. However,
cruise ship crews from international vessels informed
me that in other countries, segregated materials are
separated from biosecurity waste and recycled.

Appendix 1 shows examples of onboard recycling
technologies typically found on cruise ships.

LOCAL ACTION

Recognising the scale of the issue, | felt compelled

to challenge the status quo. With large cruise ships
generating up to eight tonnes of waste a day; this is

no minor concern - and so | committed to finding a
solution that would allow for the recycling of cruise ship
waste while minimising biosecurity risks.

After engaging with a wide range of stakeholders,
including representatives from DAFF, cruise lines,
stevedores, agents, and waste service providers,
Fremantle Ports launched cruise ship recycling trials.
During these trials, local biosecurity officers would
inspect and clear separated materials for recycling.
Just as momentum was building, COVID-19 hit,
halting cruise visits. However, when ships returned to
Fremantle, the trials resumed.

NATIONAL ACTION

The trials in Fremantle informed development

of a national trial led by DAFF and the Australian
Maritime Safety Association (AMSA), supported

by the Department of Climate Change, Energy, the
Environment and Water (DCEEW). The Maritime
Recycling Risk Assessment Trial (MRRAT), conducted
from January to June 2024, explored how ship-
generated recyclables could be managed separately
from biosecurity waste and discharged for recycling
at Australian ports. While DAFF evaluates the results,
they have launched a revised DAFF Maritime Waste
Recycling Pilot (DMWRP) to gather further insights.
The hope is that the outcomes of these trials will lead
to development of a national policy or framework for
recycling waste from international vessels.

With Wayne Richards (DAFF) and Phuong Duong (AMSA) during the MRRAT trial, Fremantle
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Rationale

OBSERVING OPERATIONAL BEST PRACTICES

As recycling trials from cruise ships began, it became
clear that even when recyclables are properly separated
and receive biosecurity clearance, it's often difficult
to ensure they reach the appropriate facilities for
recycling. Receival berths in Australia are set up to
treat waste from all ships as biosecurity waste, often
meaning forklifts load materials into large mixed skip
bins. With recyclables typically on pallets, they are not
in a form that waste service providers are accustomed
to handling. To better understand the logistics, |
realised | needed to visit countries with established
maritime recycling operations to observe their waste
management and logistics practices.

RELEVANCE FOR AUSTRALIA

Australia’s National Waste Policy' aims to divert 809

of waste from landfill by 2030. Additionally, the

Circular Economy Ministerial Advisory Group has

been established to guide the country’s transition to a
circular economy by 2030. This project aligns directly
with these strategies and tackles a significant issue by
attempting to find solutions to divert tonnes of material
from landfill, sourced from every international cruise
ship visiting every Australian cruise port.

| have used Figure 1 to illustrate how Australia’s current
default practice of sending maritime waste to landfill, sits
outside of circular economy strategies. The goal is to shift
practice away from the linear economy of Take-Make-
Use-Dispose and transition the management of maritime
waste into a circular economy model - where it will no
longer be regarded as waste but as a valuable resource.

CerUIGr CIRCULARITY STRATEGIES
Economy

Reduced resource use Refuse Make product redundant

and smarter product Rethink Make product use more intensive e.g. sharing of or

use and manufacture multifunctional products
Reduce Decrease raw material use in product manufacture

or use
Extended lifespan of Re-use Re-use product for original function
Increasing circularity product and its parts Repair Repair product for original function
and reduced resource
use and environmental Refurbish Restore used products
pressure Remanufacture Use parts of discarded products in a new product
with original function

Repurpose Use discarded product for a different function

Useful application Recycle Salvage and process materials streams

of materials Recover energy Incinerate materials with energy recovery
Re-mine Extract resources from landfills and waste plants

Linear #Retrieve Retrieve litter to recover resources and regenerate
Economy degraded ecosystems
Take-Make- (Status of maritime waste

Use-Dispose

@%:\, Landfill

offloaded in Australia).

Figure 1: Strategies supporting a circular economy (adapted from ISO 59004:24 - Circular economy - Vocabulary, principles
and guidance for implementation and Circular economy: Measuring innovation in the product chain. PBL, The Hague, 2017)

*| have added the strategy ‘Retrieve’ to reflect my view of the importance of clean up activities
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Scope

The main focus of my project is on the recycling of cruise
ship solid waste. The focus on cruise ships, rather than
other commercial vessels, is driven by two main factors.
Firstly, cruise ships generate significant volumes of waste,
given the large number of passengers and crew onboard,
in contrast to cargo vessels, which typically have minimal
crew. Secondly, cruise ships already employ advanced
segregation and recycling technologies and practices
onboard. My hope is that by developing solutions for
recycling from visiting cruise ships to Australia, we can
apply lessons learnt to improve waste and recycling
practices across other vessel types in the future.

My research involved meetings with port operators,
waste service providers and cruise companies to
observe on the ground waste and recycling practices,
as well as interviews with regulators and policy makers
to understand incentives and regulatory measures in
various jurisdictions. | also met with stakeholders on

Cruise berth bins, Copenhagen Malmo Port
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broader circular economy initiatives which is reflected

in the range of recommendations | have put forward
beyond cruise and maritime waste recycling. Throughout
this report, the word waste has been used and unless
otherwise specified, is referring to solid waste or garbage.

Churchill Fellowships provide opportunities for recipients
to get out from behind desks, to discover and observe
real world practices and solutions. This report is therefore
not an academic or scientific report focussed on
completeness, but a highlight summary of my travels
and the findings and recommendations from those
experiences. Given my working experience on this issue
in Fremantle, my recommendations are largely formed

in the context of Fremantle and Western Australia, with

a lens for general application across the country. These
recommendations also represent my independent views
and not those of my employer Fremantle Ports.




Table 1. Itinerary

Singapore
8-10 August 2024

Denmark
22-27 August 2024

Singapore

« Maritime and Port Authority

of Singapore

» Shanaya Environmental
Services

Copenhagen

» Copenhagen Malmo Port
— J.Stoltz

« Global Maritime Forum
— A.Rosenberg,
J.Christensen

« SDK Shipping
— H.Schou

- Danish Shipping
— S.Enemark, N.Porst

- Danske Havne

— C.Rosenhagen

« European Commission

— A.Marczak

- Maersk Mc Mc-Kinney

Moller Center for Zero
Carbon Shipping
— A.Bjerregaard

- ReFlow

— R.Elshorg-Jensen

— L.Wong, F.Lim, KYong — K.Gopal
- Fortescue
— A.Hoare
England
11-16 August 2024
Southampton Dover
« Maritime & Coastguard - Port of Dover
Agency — B.Crake
— L, Weller, S.Peacy . Mitie Waste &

London

- International Maritime
Association
— L.Kontogiannis

- British Ports Association
— R.Macdonald

Environmental Services
— P.West

Cambricdge

+ Novus Environmental
— D.Griffiths

USA

29 August - 13 September 2024

Netherlands
17-19 August 2024

Rotterdam

- Port of Rotterdam
— R.van Gelder

- Bek & Verburg
— K.Baas, D.van Mullem

Los Angeles

- Port of Los Angeles
— T.Pisano

Long Beach

- Stericycle
— R.Manjarrez, S.Cruz

San Francisco

- Port of San Francisco
— D.Beaupre, K.Capone,
R.Berman
- US Coastguard

— K.Stanton, M.Laurence,
D.Hetticher, B.Dames

Seattle
- Port of Seattle

— S.Ogier, A Adams

+ Green Marine
— B.Blokker

Juneau

- Holland America Group
— K.Day

- City & Borough of Juneau
— D.Robinson, A.Pierce

- Central Council of the
Tlingit and Haida Indian
Tribes of Alaska
— C.Scott, R.Pacldock Il

Belgium
20-21 August 2024

Leave - Last Frontier Adventure Expedition Cruise -
Admiralty Dream 14 -21 September

Antwerp

- Port of Antwerp-Bruges
— T.Verhoeven, N.Ide

- MTD
— JVermeij, Avan Triest

Canada

23-25 September 2024
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Victoria
- Tymac
— A.Sibley
+ Circular Economy

Leadership Canada
— P.Shorthouse

- Destination Greater Victoria

— S.Fallavollita

Vancouver

- Tymac
— J.Collins

» Vancouver Fraser Port
Authority
— M.McCann, M.Soni

- Saam Towage
— G.Alston




INTERNATIONAL SHIPPING
WASTE REGULATION

The International Convention for the Prevention of
Pollution from Ships (MARPOL)" is a key international
treaty aimed at minimising pollution from ships

into the marine environment. Adopted by the IMO,
MARPOL serves as the primary regulatory framework
for preventing and controlling ship-based pollution.

It addresses various forms of pollution, including oil,
chemicals, sewage, garbage, and air pollution.

MARPOL Annex V specifically focuses on the prevention
of pollution caused by garbage from ships. It sets out
strict regulations regarding the discharge of waste into
the sea, with the overarching goal of reducing marine
litter, particularly plastics. A key provision of AnnexV is
the complete ban on the discharge of plastics into the
sea, including items such as bottles, bags, fishing gear,
and other plastic debris. For other types of garbage
(non-plastic waste), discharge is tightly regulated based
on the ship’s location and the nature of the waste.

Under Annex V, garbage is defined as all types of ship-
generated waste not covered by other MARPOL annexes
(e.g, oil or sewage). Ships over 100 gross tonnage are
required to have a Garbage Management Plan that
outlines how garbage will be stored, handled, and
disposed of in compliance with Annex V's regulations.
Additionally, ships must maintain a Garbage Record
Book to document all waste management operations,
including garbage discharged into the sea and deliveries
to port reception facilities.

Ships that are 12 metres or longer or are over 400
gross tonnage, are required to display MARPOL Annex V
placards. These placards inform the crew about waste
disposal regulations and encourage the use of port
reception facilities for garbage disposal. Furthermore,
ships must provide segregated waste bins for different
categories of garbage, with IMO recommended
segregation of recyclable material on board ships™
including cooking oil, glass, aluminium cans, paper,
cardboard, wood, metal, and plastics and separate
segregation of e-waste and hazardous wastes.

In addition to the requirements on ships, MARPOL Annex
V mandates that ports provide adequate port reception
facilities to receive garbage when ships arrive. These
facilities must be capable of accepting all types of
waste generated by ships in order to prevent illegal
discharge at sea.

Countries that are parties to MARPOL are responsible
for enforcing Annex V provisions within their territorial
waters and ports, including ensuring the availability

of adequate reception facilities. Member States

enact national legislation to support MARPOL, and the
jurisdictional implementation of this has been reflected
in my observation summaries across various locations.

11 Churchill Fellowship Report — Rebecca James

Meeting with Loukas Kontogiannis - Head, Marine Pollution, IMO London



HIGHLIGHTS AND OBSERVATIONS

This section is a snapshot of my experiences and observations. | haven't
comprehensively documented in this report the many insightful meetings and
extensive site visits that | had. However, | took away important knowledge and
learnings from every one of these interactions and much of what I learnt has
been woven through rather than repeating themes for each location.

EUROPE

EUROPEAN UNION (EU) DIRECTIVE 2019/883 ON
PORT RECEPTION FACILITIES FOR THE DELIVERY
OF WASTE FROM SHIPS (THE ‘EU DIRECTIVE')"

EU Directive 2019/883 is a regulation aligned with
MARPOL, specifically Annex V and the prevention of
garbage pollution from ships. The regulation aims to
improve the management of waste generated by
ships to prevent marine pollution, focusing on port
reception facilities for the delivery of ship-generated
waste. It builds on and repeals the earlier EU
Directive 2000/59/EC that focussed more on

the ship management of garbage.

Under the EU Directive, ships are required to have waste
management plans that detail how waste will be handled
and disposed of, and they must notify port authorities on
the types and quantities of waste they intend to deliver
in advance. The EU Directive requires all ships calling at

a European port to deliver, in principle, all ship generated
waste on board at that port. Each ship is charged a set
fee for garbage discharge, regardless of how much they
have to discharge at that port. This indirect fee approach
aims to disincentivise dumping of shipping waste at sea
and encourage ships to use port reception facilities.

The EU Directive requires that ports provide reception
facilities that handle general waste and also allow for
the collection of sorted waste. Ports are expected to
have the infrastructure to handle these sorted waste
streams, enabling the reuse and recycling of materials
that were previously less managed.

An appropriate waste reception and handling plan is
required to be developed and implemented for each
port following consultations with relevant stakeholders.
These plans must be reviewed and approved every five
years by the Member State.

THE CONSOLIDATED EUROPEAN REPORTING
SYSTEM (CERS)

CERS is a centralised platform used for the collection,
management, and exchange of maritime safety,
environmental protection, and vessel data within

the EU. The system consolidates various reporting
requirements, allowing ships and operators to submit
data once, in a standardised format. The data is then
processed, validated, and shared with appropriate
entities like port authorities, coast guards, and
environmental regulators.

Amager Bakke Waste-to-Energy plant, public ski slopes, Copenhagen
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Rotterdam

PORT OF ROTTERDAM

Like at all EU ports, vessels arriving at the Port of
Rotterdam are required to pay a fee for garbage. It's a
successful approach - after the introduction of the EU
Directive, there was reportedly more waste offloaded
in port and then after the revised EU Directive in 2019,
waste volumes quadrupled, demonstrating success of
the indirect fee system.

This fee is managed by the Port of Rotterdam which
currently collects around €17 million annually (R.
Gelder, personal communication, August 17, 2024).
Interestingly, the fee structure varies based on size but
not on the type of vessel, meaning cruise ships, which
often generate large volumes of waste, pay the same
fee as other vessels. For 2024, the base fee is €200
fixed contribution for each ship, plus an additional
€0.035 per gross tonne, up to a maximum of €1,700.
There has been good industry acceptance of the
indirect fee and the Port of Rotterdam reports it has
received no complaints.

The fee paid by the contributing vessels is to cover the
collection, transport and processing of all delivered
Annex V (solid) waste and more than 30% of Annex |
(oily) waste.

The Port of Rotterdam offers up to 32% fee reduction
for vessels demonstrating such things as onboard
segregation of garbage and environmentally sustainable
purchasing policies and other criteria checked onboard
by the Green Award Foundation“. About 63 vessels (as
of July 2024) have applied for one or more reductions.

A portion of the collected fees, around €20 per vessel,
is allocated to marine environmental programs, such

as the Fishing for Litter program, environmental
awareness courses for cadets, administration and other
sustainability initiatives. passively fished waste.

Due to the unpredictable discharge patterns in the
offshore industry, and the difficulty in distinguishing
between waste from platforms and waste from ships
(which are regulated differently), this sector is currently
exempt from the indirect funding system for a pilot
period of two years. During this time, only direct

fees for discharged waste will apply, while additional
data is collected.

Passively fished waste is fully funded separately

from the indirect waste fee. The Port of Rotterdam
pays a fixed annual reimbursement to an organisation
responsible for arranging the collection and
processing of this specific waste stream through

a contracted collector.
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The port enters into agreements with licensed port
reception facility operators. The fee is reconciled
and reviewed annually and review of required annual
audit reports, determines whether the indirect

fee reimbursements align with the amounts the
facility is entitled to.

Despite the success of the indirect fee system,

there are still challenges. One reported issue is the
discrepancy between IMO waste codes and EU

waste codes for land-based disposal which presents
opportunities for standardisation and improvement.
Additionally, there is the universal inconsistency in
measurement and reporting of waste, with ships
using m® and landside waste facilities using kilograms
or tonnes. Rotterdam has adopted a rule of thumb,
converting 1000 kg to 1mé&, to simplify reporting.

Cruise waste to barge offload with Ron van Gelder, Port of Rotterdam

The Port of Rotterdam is an incredible 40km long and
the principle of being a circular economy hub is clearly
at play in its port expansion planning. It already has

a post separation recycling facility that is recovering
plastic from residual waste and a consortium of
companies is working on a new waste-to-chemicals
plant using technology to convert plastic and general
waste into methanol feedstock for the chemical
industry. Bek & Verburg spoke with excitement of
their new maritime waste and recycling facility

being commissioned in the new area of the port. An
Incinerated Bottom Ash Processing Facility recovers
metals and aggregates for reuse from Waste-to-Energy
plants, and the aggregate has been incorporated into
the construction of a new port overpass. They are also
positioning themselves to be the European hub for
biomass import for co-firing in coal fired power plants,
feedstock for industry and production of biofuels. |
observed a plant under construction that is planned to
produce 1.2 hillion litres/year of biofuels for the aviation
and maritime sectors from used cooking oil, garden
waste and timber.



Integration of incinerator bottom ash into construction
(photo credit: Port of Rotterdam)

BEK & VERBURG PORT RECEPTION FACILITY

Bek & Verburg services around 80% of the Port of
Rotterdam'’s shipping waste, and on the day | observed
waste discharge operations alongside a cruise ship, its
fleet of barges was servicing over 60 vessels, along with
an additional 14 landside skips.

Once the waste, including items such as food waste,
crushed glass, shredded plastic, cardboard, aluminium
cans, photo processing waste, incinerator ash, and
e-waste, was collected, the barge travelled back to the
Bek & Verburg port reception facility. This facility is
dedicated exclusively to shipping waste, including waste
from the offshore industry and offshore wind farms

and it handles 30 different waste streams, which are
separated into over 180 individual streams. The company
boasts an impressive 939% recycling rate. A significant
amount of this separation work is done manually,
ensuring that even the most complex materials are
separated down into component categories. They also
run successful programs, partnering with organizations
like Second Chance, to provide training and employment
opportunities for individuals.

Separated cannisters for recycling, Bek & Verburg, Port of Rotterdam

Bek & Verburg has a joint venture with an Australian
company to pilot an innovative process that uses
friction to melt mixed plastic types for reprocessing.
The goal is to combine textile waste with plastics

to create new items, such as fenders, bollards, and
solar panel fixings. They are also researching ways to
recycle wind turbine blades, with plans to shred the
blades into components that could be used in the car
manufacturing industry.
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They have recently employed a dedicated Engagement
Officer who visits vessels and offshore personnel

to raise awareness about the importance of

correctly managing and separating waste streams.
This proactive approach ensures that more waste

can be processed efficiently.

Bek & Verburg Port Reception Facility, Port of Rotterdam

A daunting sight at the facility is the mountains of
collected fishing nets. Bek & Verburg collects these
nets through various fishing ports and participates

in the Fishing for Litter program, which incentivises
fishermen to bring discarded nets and plastic bycatch
ashore for proper disposal. After removing metals,
rubber, and chains, the nets are either shredded for
Waste-to-Energy plant feedstock or reprocessed into
new products. For instance, some plastic nets are
recycled into packaging for beer boxes, while nylon
nets are repurposed into products like socks.

| was advised that in the Netherlands generally only
problematic wastes such as certain batteries and
solar panels go to landfill - but even then, they are not
like most landfills in Australia. Here they are stored

in separate lined cells awaiting the technology and
recycling solution for them to be re-mined and used
as a resource in the future.
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Amager Bakke Waste-to-Energy plant, Copenhagen

Copenhagen

COPENHAGEN-MALMO PORT

Copenhagen-Malmo Port (CMP) has set ambitious
waste targets that drive performance, including ship-
generated waste within their scope:

"By 2025, CMP will promote a circular economy by
means of efficient waste sorting and ensure that at
least 90 % of collected waste is reused or recycled, and
that a maximum of 10 % of collected waste is energy
recovered™".

At its Copenhagen cruise terminal, Stena, as the
dedicated waste service provider, efficiently manages
the waste and recycling for up to three cruise ships

in port simultaneously, with the provision of large
numbers of segregated berth bins.

At Oceankaj container terminals, CMP manages its own
enclosed stand-alone recycling stations, with separate
receptacles for recyclable and hazardous wastes
including flares/distress signal rockets, different types
of batteries, aerosols, light bulbs, absorbents/oily solids,
e-waste, cables, timber, paper, cardboard, glass, pallets
and metal. A CMP representative oversees discharge of
any items from the ships to this facility, and the well-
managed set up provides a model for the industry on

a simple way to address segregation and recycling of
commercial shipping waste beyond cruise ships.
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AMAGER BAKKE WASTE-TO-ENERGY PLANT

The Amager Bakke Waste-to-Energy plant“i converts
waste into district heating and electricity for residents
of Copenhagen. Under their ‘Waste Executive Order’,
waste that is suitable for recycling is required by law to
be recycled - meaning that only residual waste can be
accepted here. It is the regional destination for non-
recyclable shipping waste.

This unique facility is a landmark right in the middle of
Copenhagen city. There is a free glass elevator where the
public can view the operations on the way up. At the top
they have created a rooftop park where almost 3,000
m2 is designed as a green landscape and there are ten
different hiking trails. At the front there is year-round
astro turf ski slopes with lift systems and on the other
side they have created the world's tallest climbing wall!

Container terminal berth recycling (inside), Copenhagen-Malmo Port




ENGLAND

The Maritime and Coastguard Agency (MCA) is
responsible for ensuring MARPOL obligations are met in
the United Kingdom (UK), supported by the Merchant
Shipping and Fishing Vessels (Port Waste Reception
Facilities) Regulations 2003.

While the EU Directive mandates that Port Waste
Management Plans be submitted every five years, the
UK requires these plans to be submitted and reviewed
annually. This applies not only to commercial ports
but also to small marinas, yacht clubs, and fishing
ports, each needing to submit individual annual plans
for review. The high volume of plans requiring annual
review places a significant administrative burden on
the MCA, which has prompted a planned review to
streamline the process and reduce this workload.

When the UK withdrew from the EU with Brexit,
catering waste from ships travelling between the EU
and UK changed classification to now needing to be
managed as ‘International Catering Waste'.

DOVER

The Port of Dover contracts Mitie to provide waste
management services for general port operations
along with ship generated waste. Mitie acts as a ‘waste
broker’ and contracts out the waste and recycling to
regional service providers, offering solutions to reduce
greenhouse gas emissions and support the port's

goal of zero waste to landfill by implementing circular
economy initiatives. Carbon data is incorporated into
waste cycle reporting, to provide insight into waste
reduction priorities.

Timber for biomass, SUEZ recycling facility, Dover

The Port of Dover is the second-busiest cruise

port in the UK, and | observed its cruise waste
discharge operations at berth. Under its Ship’s Waste
Management Plan®, offloaded Annex V waste is
broken down into three categories - Category 1
Waste, General Waste and Hazardous Waste.

Category 1 waste includes food waste and
contaminated packaging that has been transported
outside the UK. For cruise Category 1 waste, the port
has desighated skip bins on the berth, each with a
unique number. Each cruise ship is allocated specific
skip numbers, and when the bins are full, they are
weighed so that the corresponding cruise ship can be
billed accordingly.
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Incinerator, Novus Environmental, Cambridge

Category 1 waste is typically sent for incineration,

but for larger cruise ships, the waste often ends up in
deep burial landfill. This is due to the distance to the
incinerator, which is in Cambridge, making the journey
impractical for large vessels where skips need to be
emptied and returned quickly to be available for the
next ship’s visit. To reduce transport related carbon
emissions, the Port of Dover transports Category 1
waste in conjunction with waste trucks for Border
Force, which are already making regular trips.

General Waste refers to inert waste not containing
Category 1 catering waste or Hazardous Waste.

For recyclable materials (under the General Waste
category) such as scrap metal, glass, cardboard and
timber, a designated cruise recycling area is provided
with communal bins. Any timber pallets kept for re-use
must be ISPN-15 stamped. When these bins are full,
they are collected for processing at various recycling
industries. To ensure accurate billing, pallet loads and
bulk bags are weighed by a crane as they are unloaded
from the ship, so that the corresponding weight can be
charged back to the individual cruise ship.

Communal recycling bins, Port of Dover




Hazardous Wastes are separated on the berth and
removal is arranged by the ship's agent.

In Dover, ships must deliver their waste before leaving
port, unless they can prove they have sufficient
dedicated storage capacity to store the waste until
the next port of call and have followed the required
notification procedure. Ships pay a mandatory charge
to contribute to the cost of port reception facilities for
ship generated waste, whether they use them or not.

10096 of the costs to the Port of Dover for the provision
of the waste reception facilities from their waste
management contractor are reclaimed and commercial
tariffs are annually reviewed. The cruise ship mandatory
waste charge includes administration costs, one tonne
of Category 1 waste and two tonnes of recycling.
Additional tonnages are then charged based on the
weight of the waste plus any costs for General Waste.
The Port of Dover is charged for the waste disposal, and
the cost is then passed on to the cruise ship.

The Port of Dover also utilises the CERS, which is
hosted on the MCA website and allows them to track
ship waste deliveries, anticipated waste generation, and
any discrepancies in waste handling. Ships are required
to submit a waste discharge request at least 24 hours
prior to arrival.

A waste disposal tonnage record is completed and
returned to the agent/vessel and the details entered
into the Port of Dover's Ship Waste Spreadsheet, along
with corresponding waste transfer notes and disposal
certificates information.

Sterilising rotoclaves, Novus Environmental, Cambridge
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Waste offload at Port of Dover cruise terminal




SINGAPORE

The Maritime and Port Authority of Singapore (MPA)
provides complimentary daily garbage collection
services for all vessels at designated anchorages
within the Port of Singapore . The waste collected

by MPA's contractor is not sorted into recyclable

and non-recyclable categories and is transported to
the mainland for incineration at a Waste-to-Energy
facility. For ships that are berthed, private waste
service providers are used to manage offloaded waste,
including recyclables.

The Tuas South Industrial Precinct has been designed
with industry symbiosis and circular economy
principles in mind. The precinct is being developed
with eco-industrial clusters, where businesses are co-
located to facilitate the exchange of resources, such as
energy, water, and waste materials. Public agencies like
the Urban Redevelopment Authority, and the National
Environment Agency work alongside private sector
companies to integrate sustainable practices, such as
Waste-to-Energy systems and resource sharing across
industries, and research institutions and startups are
supported to drive innovation in areas like recycling
technologies and waste-to-resource practices.

Waste barge for Green Pioneer, Singapore

| visited Kayana Environmental Services in this precinct,
who through shipping agents, offer comprehensive
maritime waste management services for visiting
vessels, including both cruise ships and cargo vessels.
The company accepts a wide range of waste materials,
including material from maritime salvage operations, all
of which are sorted on-site.

They noted that, in general, cruise ships tend to have
their recyclables sorted more reliably, although this
can vary depending on the cruise line's flag state.

In contrast, cargo ships often struggle with waste
segregation, requiring extra diligence on site to ensure
hazardous materials, such as flares and batteries, are
separated from their general waste streams.

Truck delivery, Shanaya Environmental Services, Singapore
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Keppel Seghers Tuas Waste-to-Energy plant, Singapore

Various materials are processed onsite, including
shredding timber for use as biomass fuel, which is then
sold to nearby industries. Other waste streams sorted
for recycling by nearby industries include glass, scrap
metals, soft plastics (which are baled), hard plastics,
cardboard, paper, and liquids such as cooking oil and
waste hydrocarbon oil. Specialised hazardous waste
treatment and recycling facilities within the precinct
handle other sorted items like flares, explosives,
chemicals, batteries, and e-waste.

The facility also houses a licensed medical waste
incinerator and oily wastewater treatment system.

In addition, Kayana is collaborating with KFC in an
innovative pilot trial that focuses on recycling food and
bio-packaging waste on site to produce fertiliser.

Food and biobased material trial technology,
Shanaya Environmental Services, Singapore

Residual waste is sent to one of the nearby Waste-to-
Energy facilities and includes items such as shredded
mooring lines, mixed or contaminated waste streams,
and additional food waste. The bottom ash residues
from the incineration process are first processed to
recover ferrous metals for recycling. The remaining ash,
along with non-incinerable waste, is then transported to
the Tuas Marine Transfer Station before being sent by
barge to Semakau Landfill, located 30 km offshore. This
is Singapore’s only landfill and is expected to meet the
country’s waste disposal needs until 2035 and beyond*.
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USA

The Code of Federal Regulations (CFR), Title 33, Part
151-Garbage, enforced by the U.S. Coast Guard, includes
provisions on the management and disposal of catering
waste, and sets forth the requirements for ships
discharging waste at U.S. ports, following MARPOL Annex
V guidelines. Regulatory requirements on adequacy

of port waste reception facilities do not include the
capability to manage sorted waste or recyclables.

Cruise waste offload, Long Beach, Queen Mary in background

PORT OF LONG BEACH

At the Port of Long Beach there is a dedicated Carnival
Cruise terminal where during season, cruise ships

return weekly from Mexico voyages. Separated
recyclables, including down to different glass colours,
are immediately loaded onto a truck for delivery at

the nearby recycling facility and stacks of pallets

are efficiently sorted for reuse, recycling or disposal.
Stericycle as the waste service provider issues guidelines
to the cruise ships to provide clarity on expected sorting
and condition of waste and recyclables and their Port
Program Manager attends to inspect the waste offload.

Cruise waste offload, Long Beach

ALASKA

Juneau, the capital of Alaska, is a beautiful remote
town with no roads leading in, meaning it can only be
accessed by sea or air. With a resident population of
approximately 32,000, it is a popular cruise destination,
attracting over 1.6 million cruise passengers annually
during the five-month cruise season.
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Inside onboard biodigester, Juneau

During my visit, there were five cruise ships in Juneau,
including the Grand Princess, which was connected

to shore power at the world's first cruise shorepower
dock. This dock is powered by Juneau’s hydroelectric
supply, an effort pioneered in 2001 by Princess Cruises,
Alaska Electric Light and Power, and the City and
Borough of Juneau. The ship was also linked to the
town's wastewater treatment plant for direct discharge.
A tour of the ship’s waste management and recycling
systems highlighted innovative technologies, including
eight biodigesters that function like a ship’s ‘'stomach’
to process food waste through grinding and the use of
enzymes. Material that is not suitable for biodigestion
- such as eggshells and banana peels - is run through

a bio-dehydrator, removing moisture and significantly
reducing volumes.
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Onboard biodigester, Juneau




Downtown and cruise ships, Juneau

The City & Borough of Juneau, along with the Central
Council of the Tlingit and Haida Indian Tribes of Alaska,
is exploring solutions to the unique waste management
challenges and opportunities of the area. This includes
reviewing a historical context that has included past
unregulated discharge of cruise waste and the legacy of
a poorly designed and maintained landfill. For the 2019
season, it was reported that cruise ships contributed
over 1,500T garbage to the town's landfill". In an effort
to manage visitor impacts, cruise ship garbage and
recycling is generally no longer offloaded in Juneau due
to a lack of waste infrastructure capacity in the small
town. There is ongoing consideration of the feasibility
of building regional waste management infrastructure
for Southeast Alaska in Juneau, with an emphasis on
supporting local communities. The City noted that
cruise generated waste is not limited to onboard
generation and that onshore associated hospitality,
retail and tourism activities generate significant general
waste for the town to manage.

In a positive collaboration, local Boy Scouts have
partnered with Alaska Marine Lines which donates

a container for collecting aluminium cans. Visiting
Princess Cruise ships donate crushed aluminium cans
during the cruise season and once a year, the container
of cans is shipped south for recycling, with the
proceeds supporting Boy Scout activities and uniforms.

The Tourism Best Management Practices (TBMP)*
program, which started in Juneau in 1997, has since
expanded to Skagway, Wrangell, and Whittier/Prince
William Sound. This voluntary program encourages
operators to address community concerns. It has also
led to the creation of the Wilderness Best Management
Practices (WBMP) program, under which operators
pledge to preserve an authentic Alaskan wilderness
experience while addressing environmental, safety, and
passenger experience concerns. Additionally, through
the Marine Passenger Fee Program, the City and
Borough of Juneau collects USSS8 per cruise passenger
to assist in funding projects that enhance the tourism
experience and offset community impacts created by
the cruise ship industry™.
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However, the issue of cruise ship numbers remains
divisive in the town. Juneau has four cruise ship berths
in its downtown area, with an additional cruise ship
often anchored, resulting in an average of 4-5 ships
docked each day during the season. Currently, there is
a daily cap of 16,000 passengers, with a lower limit of
12,000 on Saturdays. A proposal for an additional berth
is under consideration. While | was in Juneau, a ballot
proposal called “Prop 2" was up for a vote to ban cruise
ships from docking on Saturdays. The proposal was
defeated in early October, with 629% voting against it,
after a USS700,000 campaign funded by cruise lines
and local businesses.

When visiting the smaller Alaskan town of Sitka, it was
noticeable that this issue is also dividing the community
here and a local group, Small Town Soul™, is advocating
for responsible cruise ship tourism management.

They propose limiting cruise ship visits by defining the
season length, establishing daily and annual limits, and
instituting a "quiet day” each week to balance the needs
of residents and locally owned businesses.

View of Juneau cruise ships at berth




CANADA

In Canada, a certificate system is used under their
International Waste Directive (IWD). Canada Border
Services Agency (CBSA) implements this on behalf
of Canada Food Inspection Agency (CFIA).

VICTORIA

Tymac Launch Service provides maritime waste and
recycling services in British Columbia. In Victoria,
materials are offloaded at the Ogden Point cruise
terminal berth and placed into waste bins or directly
onto trucks for recycling, which are then transported
to the adjacent Tymac site. This is the preferred facility
servicing cruise ships on the Seattle-Victoria-Alaska
seasonal route, as Seattle is a turnaround port and
waste is considered a nuisance when dealing with the
passengers and their luggage, along with supplying
the ship in a constrained dock space. Alaska lacks

the necessary waste infrastructure to support either
disposal or recycling. On board the Carnival Spirit | was
delighted to observe the prioritised use of reusables
over single use items - for some reason still not
standard practice in the cruise industry.

Flatbed recycling truck, Victoria

Organics are banned from the Hartland Landfill, the only
landfill in the region. This commitment to sustainability
is evident in the widespread practice of waste
separation, with dedicated bins for waste, recycling,
and composting starting as early as the ferry ride to the
island. Even my hotel room featured a compost caddy!

| was also impressed by a sigh encouraging guests to
avoid food waste at the buffet and pleased to see the
hotel's ‘Biosphere Certification*!

Near Victoria's Inner Harbour is Fisherman's Wharf, a
bustling tourist destination popular with cruise ship
visitors. To manage the food waste generated by the
area's restaurants and shops, a collective organics
facility has been established. Staff collect organic
wastebins from the restaurants, with some materials
processed locally on Vancouver Island and others sent
to the mainland.
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All of our plateware,

Compostables sign, Victoria

In line with the leadership seen in Western Australia,
Victoria has been at the forefront of banning single-
use plastics in Canada. These bans have spurred the
use of alternative, non-plastic, compostable takeout
containers. However, there has been a shift towards
even more single-use items, leading to a rise in
compostable goods that may not always be suitable
for local composting infrastructure. Additionally, these
items often end up in the wrong waste streams, with
compostable containers being tossed into recycling
bins or plastic cups mistakenly placed in compost bins.
This contamination presents significant challenges,
but efforts are underway to improve both collection
systems and processing capabilities.

YESTERDAY'S FOOD WASTE WAS
CRAMS PER GUEST

Food waste buffet sign, Huntingdon hotel, Victoria




VANCOUVER

In Vancouver, cruise ships discharge onto Tymac

barges for transport to their nearby site in the Port of
Vancouver. The use of barges reduces waste trucks
travelling through the busy downtown Vancouver area
and frees up operational space on the docks, along

with separating waste offloading activities from the
disembarking passenger experience. At both cruise
terminals, materials are weighed as they are discharged,
with a Tymac representative recording the weights
during the offloading process.

Tymac has twice been awarded the Recycling Council
of British Columbia’s private sector award for its
recycling performance which includes impressive
handling of cruise ship standard recycling streams,
along with initiatives such as its partnership with
not-for-profit organisation Habitat for Humanity™ to
salvage and reuse redundant furniture offloaded from
cruise ship refurbishments.

Tymac waste barge, with James Collins, Vancouver

CURRENT UNCERTAINTY

Unfortunately, new policy interpretations are being
applied to cruise ships, thus changing 30 years of
practices in the region that have allowed waste material
to be recycled. As a result, over 7,000 tonnes/year of
recyclable material from cruise ships is now destined
for either deep burial at Victoria's Hartland landfill or
incineration at Vancouver’s Burnaby facility, instead

of recycling. In addition to the environmental costs of
this, the economic cost of disposing of this material
instead of recycling it is estimated at costing the cruise
industry an extra C$3.4 million/year (J. Collins, personal
communication, September 24, 2024). Due to the
pressure this is placing on local waste infrastructure,
the landfill in Victoria last year almost tripled the cruise
industry’s disposal fees and due to continued excessive
demands, they are considering doubling them again.
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Compacted aluminium can bricks
onboard Carnival Spirit, Victoria

On the west coast, CBSA has changed how they
determine whether a cruise ship is designated as ‘High
Risk’ or ‘Low Risk’ and as a result, all visiting cruise ships
are being issued with High-Risk certificates. If a ship is
deemed as High-Risk, CFIA will not allow differentiation
between food contaminated waste (the cause for the
High-Risk designation) and non-food contaminated
(separate and unrelated to the High-Risk designation)
waste, resulting in ALL waste from cruise ships being
designated as International Waste. This is despite the
IWD allowing for differentiation and CFIA having a
reciprocal agreement with the United States Department
of Agriculture (USDA) that allows for recycling. | was
advised that this new interpretation is not being applied
to the cruise industry for discharges along Canada'’s east
coast, where they are continuing to recycle.

Inspection with James Collins, Tymac waste
and recycling facility, Vancouver




DISCUSSION AND FINDINGS

RECYCLING AND RESOURCE RECOVERY

In general, in the countries | visited, landfills are only used
as a last resort for maritime waste. In some countries this
was enforced through domestic legislation dictating only
certain materials that are permitted to be landfilled. In
Australia though, our default approach to maritime waste
is to send it to landfill.

RECYCLING

| observed that recycling of offloaded cruise ship waste is
an established and well-run industry practice with cruise
ships set up to separate waste well on board and port
reception facilities focussed on maximising reuse and
recycling of these materials. The current DAFF Maritime
Waste Recycling Pilot that commenced in December 2024
allows for all visiting vessels to participate in recycling

at Australian ports. Given the maturity of the cruise ship
waste management systems and their familiarity with
recycling expectations in other countries and from earlier
Australian trials, this practice should immediately divert
tonnes of offloaded cruise ship materials from landfill and
recovered as valuable resources around the country.

From my general observations at various ports, the
onboard separation of garbage from non-cruise
commercial vessels (aside from separation of catering
waste) was less established and consistent. There are
examples of ports receiving separated materials such as
the on-berth recycling facilities provided at Copenhagen-
Malmo Port, however more commonly there was reliance
on these recyclables being sorted from the general waste
fraction at dedicated port reception sorting facilities.

There is an opportunity to explore community-based
recycling options, such as the aluminium can partnership
in Juneau, and leverage port and freight reverse logistics to
transport recyclables between regional hubs. It would also
be valuable to assess ways to expand existing state-based
container deposit schemes, enhancing beverage container
recycling at ports in a way that benefits community
groups. This includes understanding the different
requirements for domestic and international vessels.

WASTE-TO-ENERGY

The shipping industry produces large amounts of timber
waste from packaging and pallets etc. In the places that |
visited, this material was seen as highly valuable biomass
feedstock for industry and biofuel plants and warrants
further exploration in Australia.

In the countries that | visited, other maritime waste
including catering waste, mixed/contaminated waste
streams and materials that cannot be reused or recycled
is typically sent to Waste-to-Energy facilities where they
are incinerated to produce electricity.
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Kwinana Energy Recovery™ is currently being
commissioned in Western Australia and will be
Australia’s first operational Waste-to-Energy plant.

This provides an excellent opportunity to divert regional
residual maritime waste from deep-burial landfill.
Further Waste-to-Energy plants are being proposed
around the country and the acceptance of residual
maritime waste streams should be included in their
planning, design and approvals.

The Ocean Cleanup vessels, San Francisco

KEY FINDINGS:
- In developed nations, landfill is generally a last resort
for maritime waste

- Recycling of materials offloaded from cruise ships in
ports is a standard and well-developed industry practice

- Waste separation in non-cruise commercial vessels
is less established and often requires sorting
recyclables from general waste at dedicated port
reception facilities

- Retrieving shipping waste timber for use as biomass
is highly valued

- Utilising Waste-to-Energy facilities is the industry
accepted practice for management of maritime
residual waste



REGULATION AND POLICY

PORT RECEPTION FACILITIES

There is often a disconnect between the MARPOL
garbage requirements for ships and the capabilities of
port reception facilities to handle the offloaded waste.
To ensure Australia meets its obligations under MARPOL,
it could be argued that provision of adequate waste
services for ships calling at Australian ports should
include the capability to accept and manage segregated
waste streams. The EU Directive requirement for port
reception facilities to provide for the collection of
sorted waste is a good example of where this has been
mandated and drives improved environmental outcomes.

NATIONAL BIOSECURITY POLICY FRAMEWORK

Before requiring ports to offer services for managing
segregated waste streams, the government must first
release hiosecurity guidance for recycling from international
vessels. This should include clear directives on biosecurity
requirements for operational (non-kitchen) recyclables,
such as scrap metal, redundant equipment, and furniture.

Currently, DAFF advises that if operational recyclables
are offloaded for reuse or recycling, they are no longer
considered “waste” and must be accompanied by a
Form 44 Request to Remove Goods (other than cargo).
This form, however, is issued by Australian Border Force
and does not address biosecurity issues. This process
is inconsistent with the approach used in the DAFF
Maritime Waste Recycling Pilot™ for kitchen recyclables
like aluminium and tin cans, glass, plastic containers,
and cardboard and paper, resulting in confusion and
uncertainty for ship's crew.

In my observations at overseas ports, recycling of
operational recyclables was not subject to biosecurity
controls unless contaminated by international catering
waste. However, in Australia, additional biosecurity
measures, such as inspections for pest “hitchhikers;”
may be required and could be incorporated into the
national guidance.
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RISK-BASED APPROACH

During my travels, | observed several instances where
biosecurity regulations were not applied consistently/or
based onrisk, leading to industry frustration, increased
costs, and poor environmental outcomes. A clear
example of this is in Canada, where recent differing
interpretations of hiosecurity requirements are being
applied to the cruise industry on the west coast versus
the east coast. The resulting changed requirement

at west coast ports to divert recyclables to landfill or
incineration does not appear to be based on any newly
identified or increased biosecurity risk. Similarly, in the
UK, post-Brexit regulations that now require all catering
waste from vessels traveling between England and EU
countries to be treated as ‘International Catering Waste'
do not appear to have been developed in response to an
actual increased biosecurity risk.

It is encouraging to see that as Australia moves
towards allowing the recycling of maritime waste, the
development of national guidance will be informed by
past trials, the current DAFF pilot, and a science-based
risk assessment approach. Upon release, consistent
application of this framework across all states will be
crucial for its effective implementation and success.

KEY FINDINGS:
- Work is needed to align Australian port waste
reception facilities with MARPOL obligations for ships

- Clarity is required on Australian biosecurity
requirements for operational (non-kitchen) recyclables

- Transparent, risk-based application of biosecurity
regulation and policy is required to provide clarity
and consistency for stakeholders
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Tymac waste barge alongside Sapphire Princess cruise ship, with James Collins, Vancouver
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ROLE OF PORT MANAGERS

In Australia, port authorities are often not directly
involved in managing or overseeing ship-generated
waste. Instead, this responsibility typically falls to third
parties such as agents and waste service providers who
engage directly with shipping lines or individual vessels.
Port produced waste management plans typically focus
on waste generated by port administration activities and
site operations, excluding waste from ships.

Through my research, | found that best practices involve
port authorities taking a more central role in managing
waste reception facilities and promoting initiatives
aimed at increasing resource recovery and reducing
emissions from waste transport and disposal.

A key element of this approach is having a dedicated
port resource or a representative from a nominated
waste service provider to oversee operations. Ports
that | observed following best practices often had
comprehensive Port Waste Management Plans, publicly
available, that covered ship-generated waste.

The GloLitter Guidance Document on Developing Port
Waste Management Plans®® outlines that the main
purpose of such a plan is to enhance the availability,
adequacy, and usage of reception facilities for waste
from ships regularly calling at the port. A Port Waste
Management Plan serves as a guidance document

for port users and stakeholders, bringing together the
necessary procedures, goals, responsibilities, and actions
related to the collection, treatment, monitoring, and
enforcement of ship waste. These plans can also align
with national waste management strategies focused on
environmentally sound practices and the transitionto a
circular economy, adapting these strategies to processes
and procedures within the port area.

There is abundant guidance on developing Port Waste
Management Plans, including resources from the IMO
Consolidated Guidance for Port Reception Facility

Providers and Users™i the GloLitter Guidance, and the
International Standard ISO 16304:2018*". Additionally,

many international ports have publicly available examples

of their plans on their websites. Port Waste Management
Plans are a requirement under the EU Directive, and one
of the actions outlined in the IMO Action Plan to Address
Marine Plastic Litter from Ships is to consider facilitating
the mandatory use of these plans.

Regardless of regulatory requirements, the port
industry in Australia should consider adopting and

implementing Port Waste Management Plans that include

ship generated waste, as standard practice, given the
numerous benefits they offer. Information from the
Port Waste Management Plans could be used by AMSA
to share available reception facilities on the IMO Global
Integrated Shipping Information System (GISIS).
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FINDINGS:

- Best practices involve port authorities taking a
central role in managing waste reception facilities
and promoting resource recovery and emission
reduction

- Having a dedicated port resource or nominated
representative from a waste service provider to
oversee operations is key to improving performance

- Ports that follow best practices often have
comprehensive, publicly available Port Waste
Management Plans that cover ship-generated waste




WASTE DATA MANAGEMENT

Vessels visiting Australia submit pre-arrival waste
discharge requests through the Maritime and Aircraft
Reporting System (MARS) online portal, and waste
receipts are issued upon discharge.

However, this information is not publicly available and
not easily shared between government departments and
port authorities.

The Australian Government is exploring the development
of a Maritime Single Window™" digital reporting platform
to streamline information exchange between the
shipping industry and government agencies, supporting
the digital transformation of the shipping sector.

Ideally, this system will capture data on maritime waste
discharges in Australia, similar to the CERS system used
in Europe. In the interim, port authorities and relevant
state agencies could look to collecting this data to inform
decision-making. This data could assist when setting
waste and decarbonisation targets, as well as guide the
development of waste action plans, resource recovery
strategies, and state waste infrastructure planning.

Cruise ships at Port of Fremantle. Photo credit: Fremantle Ports
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To support the National Waste Policy Action Plan®,
DCEEW has developed an Australian standard for waste
and resource recovery data and reporting®“i. This
distinguishes between waste generated domestically

and imported waste, but maritime waste does not neatly
fit into either category, alongside biosecurity waste from
other sectors like aviation, and so this waste stream is
currently not separately collected or reported on. Given
that Target 3 of the Australian National Waste Policy Action
Plan 2019 aims for an 809% resource recovery rate from all
waste streams by 2030, it is essential to develop data and
reporting standards for maritime and biosecurity waste.

KEY FINDINGS:

- Developing standardised and transparent data
collection and reporting systems is essential for
effectively managing maritime waste reception
facilities, determining infrastructure needs, and
setting resource recovery targets for the sector




MARINE LITTER

INDIRECT FEES

Direct garbage fees based on the amount discharged Under the IMO Action Plan to Address Marine Plastic
often discourage ships from offloading waste at port. Litter from Ships**, there are actions including sharing
Ports with higher waste management standards tend to scientific research on marine litter and conducting
have higher fees, prompting ships to choose ports with further studies on marine plastic litter from ships.
cheaper fees or lower environmental controls. In some Member states are encouraged to assist the MEPC in
cases, ships may even illegally dump waste at sea to addressing data gaps and supporting further research.

avoid these costs. . . L
s sts Australia has an opportunity to make a submission for

There is no separate fee charged for garbage collection funding under these actions, to collate existing marine
services for anchored vessels within the Port of litter research and present a gap analysis for further
Singapore, actively encouraging ships not to dump waste studies needed in the region. This may also help inform
at sea. The EU's indirect fee system, where ships pay a the review of the Threat Abatement Plan, which was
fixed garbage fee regardless of the amount discharged, due for its five-year review in 2023. This study could
has also proven successful and is a model the IMO also expand to analyse the waste management profile
encourages member states to adopt. To assist in this of ships visiting Australian ports, and any disincentives
transition, guidance has been issued under the GloLitter for using those waste reception facilities, to support
Partnerships Projectii, better understanding of shipping's contribution to

In Australia, both government and ports should explore marine plastic litter for the IMO study.

mandatory base waste fees for all ships to prevent sea
dumping, with additional fees for extra services.

For cruise ships, which generate significantly more waste
and typically have more advanced waste management
systems, maintaining direct fees for discharges may be
more appropriate.

PASSIVELY FISHED WASTE

When fishing vessels unintentionally catch marine
litter in their nets, this is known as ‘passively fished
waste! To prevent this waste from being dumped back
into the ocean, many regions and governments have
implemented ‘fishing for litter’ programs, encouraging
fishing boats to deliver waste ashore. The EU Directive
mandates that member states ensure ports have
facilities to receive passively fished waste.

To avoid the burden of collection and management falling
solely on port users, costs are covered through alternative
funding sources, such as in the Port of Rotterdam,

where a small fee is collected from all ships which is
supplemented by additional funding from the fishing for

Discarded fishing waste collected for recycling,

litter program. Bek & Verburg, Port of Rotterdam

RESEARCH

Australia’s Threat Abatement Plan for the Impacts KEY FINDINGS:

of Marine Debris on Vertebrate®*™ wildlife was first - Inregions where ships pay fixed fees for garbage,
developed in 2003, with an updated version released regardless of the amount discharged, waste discharge
in 2018. Progress on the Threat Abatement Plan is not at ports increases, and sea dumping is discouraged

currently publicly reported. Significant marine litter
research is also underway, including CSIRO's Marine
Debris Research and the work of the Tangaroa Blue

Foundation.

- Incentives that encourage ships to retain passively
fished waste and discharge it at ports have led to
significant removal of oceanic fishing waste

- While substantial research on marine litter is underway
in Australia, gaps remain in understanding the
contribution of shipping to the marine litter problem.
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REGIONAL CONSIDERATIONS

REGIONAL PORT WASTE MANAGEMENT PLANS
Regional collaboration in developing Port Waste
Management Plans offers significant benefits. One
approach could involve aligning individual Port Waste
Management Plans to consistently refer to designated
regional ports for the discharge of specific types of
waste. Alternatively, regional Port Waste Management
Plans encompassing multiple ports could be developed,
similar to the Regional Reception Facilities Plan for Small
Island Developing States™ in the Pacific, introducing the
concept of regional ship waste reception centres.

Collaboration across the port industry is also crucial for
establishing cost-recovery fees that balance sustainable
waste management without incentivising ships to dump
waste at sea or creating competitive imbalances. A good
example of this is the Port Waste Reception and Handling
Plan for Rotterdam-Rijnmond, which covers six major
seaports in that region.

For cruise ports, working together with the cruise
industry to create agreed national port reception centres
for cruise waste and recycling would streamline waste
handling, focusing efforts on ports best equipped

to manage higher volumes of waste and maximise
recycling. A successful example is Vancouver Island in
Canada, which has become the preferred waste offload
destination for cruise ships visiting Alaska and Seattle.
This approach is particularly relevant for new cruise ports
in remote areas, such as Broome in Western Australia. It's
essential to include appropriate waste infrastructure in
planning such developments or make early decisions not
to accept cruise waste if local conditions aren't suitable.

\

Recycled product prototypes, Bek & Verburg, Port of Rotterdam
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PORTS AS CIRCULAR ECONOMY HUBS

Ports today play an important role in the transition
towards a circular economy. Waste flows can be mapped
coming in and out of ports, including from the offshore
industry, along with regional residential and commercial
waste, and waste outputs of surrounding port industry

- taking an industrial and regional symbiosis approach

to collectively optimise value®. An excellent example

of industrial symbiosis in Western Australia is Kwinana,
where companies located in the region engage in
product and biproduct exchanges and innovative circular
economy collaborations. There is opportunity to explore
better integration of port operations and planning into
this integrated industrial symbiosis as an overall systems
approach for the Western Trade Coast, in a similar
manner to that | observed being strategically prioritised in
places such as Singapore, Antwerp and Rotterdam.

Managing maritime waste to higher standards and the
growth of a more regional cruise industry has potential
to open up opportunity for waste recycling and recovery
to become commercially viable in more remote

areas where previously volume or scale has not been
considered adequate. Emerging expectations around
waste management in remote areas provide a platform
for innovative solutions, such as the Revolve Your
World*i model based on a recycling prototype in remote
Norfolk Island. Furthermore, incorporating social benefits
into waste management solutions, such as recycling
initiatives for fishing gear, could provide significant
community benefits, including business development
and capacity-building projects for Aboriginal and Torres
Strait Islander communities, similar to initiatives being
explored in Alaska.

Unlike typical waste reception facilities in Australia, many
ports | visited, including Singapore and Rotterdam, utilise
manual labour for sorting and processing waste. This
approach not only improves environmental outcomes
but also creates employment and training opportunities
in local communities.

FINDINGS:

- Rather than cruise ships offloading waste at every
port, regional decisions can be made to focus
discharge where appropriate waste infrastructure
options are available

- Ports play an important role in transitioning to a
circular economy through collaborating to maximise
regional and industrial symbiosis

- Commercial solutions for recycling and recovery
become collectively more viable when planning for
maritime waste is undertaken with other regional
waste streams

- Changing expectations around how waste is
managed provide business and community
opportunities to implement innovative solutions



DESTINATION STEWARDSHIP

CARRYING CAPACITY

Alaska offers cautionary lessons for cruise tourism,
suggesting that capping cruise numbers at destinations
before reaching critical thresholds, based on economic,
social, and environmental assessments, can foster
sustainable industry growth. By establishing these limits
early, the cruise industry can avoid surpassing a tipping
point that could lead to negative consequences or even
collapse. Additionally, setting these caps helps ensure
that Return on Investment (ROI) analysis is based on

a defined upper limit, rather than relying on endless,
unchecked growth. In Juneau, for example, the tipping
point was initially reached due to the small town's
inability to manage the large volumes of cruise-generated
waste, a challenge that has since been addressed through
regional waste management arrangements with Canada.
Currently, the town's tipping point is marked by a division
between the social impacts of increased tourism on the
community and the economic benefits that tourism
brings, something also causing significant issues in
Europe and other highly visited cruise destinations in
recent years.

In the Western Australian Cruise Tourism Strategic

Plan 2023-2033*" the goal of “Delivering sustainable
cruise tourism at Western Australian destinations” is
supported by Strategy F2.1, "Understanding, assessing,
and establishing the cruise passenger carrying capacity
at destinations!” | encourage continued focus and priority
in this area, beyond scheduling in marine parks, to explore
local community thresholds and landside environmental
impacts including service and infrastructure capacity.

VOLUNTARY CODES OF PRACTICE

Voluntary programs, such as the Tourism Best Practice
Management and Wilderness Guidelines used in Alaska,
provide frameworks for stakeholders such as the

cruise industry, tour operators, and retail and hospitality
services, to commit to sustainability initiatives that are
agreed upon with local communities. These programs
not only enhance local sustainability performance but
also serve as an effective marketing tool for promoting
sustainably managed destinations and similar initiatives
are already in place in some Australian destinations. From
what | have observed, there is opportunity to integrate
commitments to reducing waste and single-use items
into these sustainability guidelines.

At the cruise port destinations | visited, it became clear
that both onboard cruise ship waste and waste generated
by associated landside activities need to be addressed
from a waste management perspective, particularly
single-use items, which constitute a large portion of

the waste. While some cruise lines have successfully
replaced many single-use items with reusables, many still
rely on disposable items, such as plastic water bottles,
cups, and utensils, as their default.
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| observed this trend not only on the ships but also with
landside tour operators, who often provide unrequested
bottled water and other unnecessary items, such as
plastic ponchos, even when passengers are already
wearing raincoats. Port workers shared that large
numbers of half-filled water bottles are often discarded
in berth bins as passengers return to their ships.
Additionally, I noticed excessive use of single-use plastic
in hospitality venues, in areas where such items have
been banned in favour of compostable alternatives.
These compostable items often can't be processed by
the local waste infrastructure. Cruise lines could take
significant strides toward eliminating single-use items
onboard and collaborate with landside tour operators to
encourage the same sustainable practices.

Reusables onboard Carnival Spirit, Victoria

FINDINGS:

- Itis important to determine destination carrying
capacities and set cruise ship and passenger number
limits based on economic, social and environmental
factors, prior to critical tipping points being reached

- Establishing voluntary frameworks or codes of
practice is an effective way for the cruise industry
and landside partners to address community
concerns and demonstrate sustainable practices.

- Concerted effort needs to be given to replacing
single use items with reusables on cruise ships and in
landside partner operations



ACCREDITATION AND INCENTIVE PROGRAMS

SHIPPING

There are numerous voluntary certification schemes,
such as Green Award and Green Marine, that allow

ships to demonstrate they are performing above
industry environmental standards, including against
waste management criteria. Ports and other maritime
organisations often provide financial and non-financial
incentives to ships certified to such programs. It can be
useful to consider such schemes when exploring cost
recovery and garbage fee models such as the example of
the Port of Rotterdam who offer a discount on ships that
are part of the Green Award accreditation program.

The Port of Dover takes a different approach and runs
the 'SEA Award' to help cruise lines understand their
relative footprint and reward sustainable operations.

This award, that is now in its eighth year, focuses on
highlighting vessels that excel in recycling methods,
waste segregation, carbon emissions reduction, and
safety measures. This initiative motivates cruise ships

to improve their waste management practices by
awarding points for performance on waste notification
and impact. The results are tracked in a system of graphs
and spreadsheets, and each cruise ship receives a letter
with an anonymous ranking that compares its waste
performance to that of other ships. The top-performing
cruise ship is announced each year and receives a unique
prize such as a recycled plaque created by a local artist.

PORT WASTE RECEPTION FACILITIES

The Green Marine certification is also available to
landside operators including ports, seaway corporations,
terminals and shipyards. However, the waste
management objectives are limited to “Reduce waste
arising from administrative activities and site operations
and increase recycling” and performance criteria for the
management of ship generated waste are not included.
The Green Marine program began in North America and
is now expanding through Europe, with plans to pilot it in
Australian ports. This would provide a great opportunity
to advocate for landside objectives to be broadened to
include management of offloaded ship generated waste.

In October 2024 at the International Association of
Ports and Harbours World Port Conference in Germany,
there was a panel session on Sustainability Assessment
of Cruise Ports. It will be interesting to follow whether
focus on this area includes benchmarking of port waste
management of offloaded cruise ship waste.

In addition to Australian ports elevating performance
on management of ship generated waste in their own
circular economy objectives, there is potential for
Ports Australia to develop best practice standards
and benchmarking in this area, leading on to industry
adoption of awards to drive improved performance.
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FINDINGS:

- Environmental accreditation and incentive
programs tend to focus on shipboard management
of waste. A similar approach could be adopted for
land-based management of maritime waste at port
reception facilities

A

GREEN
MARINE

- im A
CERTIFICATION
PROGRAM FOR
THE MARINE
INDUSTRY

Meeting with Brittney Blokker, Green Marine offices, Seattle,

COLLABORATION

| found it challenging to separate my discussion

into distinct themes for this report, given the strong
interconnections between the various topics. Many
sections could easily have fit into multiple themes.
Nevertheless, one clear takeaway for me was that
where excellent practices and innovation were evident,
collaboration emerged as a key driver of success.

This quote from Kenny Baas at Bek & Verburg in
Rotterdam really resonated with me in relation to this,
"\We all work together, as in we all have the same goal -
we all want as much waste treated as correctly as
possible. When you have stable meetings with the
government, with the port authorities, with waste
collectors to negotiate and talk about how we're going
to arrange things, how we're going to fix this - that's the
reason why it works so well | think!”

FINDINGS:

-+ Collaboration across the maritime sector and
between industry, government and research
organisations is necessary for facilitating improved
management of ship generated waste and
transitioning to a circular economy



CONCLUSION

Protecting our health, the environment and Australian
agriculture from introduced pests and diseases is of
vital importance. My research has shown that there are
standard industry practices that can be applied so that
valuable resources from cruise ship waste are able to
be recycled and recovered, while maintaining necessary
biosecurity controls and standards. My broader findings

highlight many other opportunities for Australia to reduce

the impact of maritime waste as we seek to transition to
a more circular economy.

After returning home and undertaking further desktop
research it became apparent that several of my findings
and recommendations are not new. I've included in
Appendix 1, reference to some of the national and
international actions in place that aligh with the
recommendations from my research. Rather than
dissuading me, | feel this validates my observations and
the fact that we have many of the solutions. We now
need to go about implementing them. With a focus
nationally on transitioning to a circular economy, coupled
with the link to decarbonisation targets, Australiais in a
favourable position to prioritise such recommendations
with renewed vigour.

Some of the issues are complex and challenging but

Sir Winston Churchill is often quoted as having said, “A
pessimist sees the difficulty in every opportunity; an
optimist sees the opportunity in every difficulty”. There
are boundless opportunities in this space and working on
sustainable solutions for maritime waste in collaboration
with other sectors, will accelerate the broader circular
economy transition in Australia and create economic
opportunities and social benefits.

Winston Churchill exhibition onboard Queen Mary, Long Beach
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DISSEMINATION

| have undertaken significant awareness raising of my
Churchill Fellowship project including:

= RADIO INTERVIEWS - ABC, Fremantle Shipping News

= PUBLISHED ARTICLES - Fremantle Herald, New Wave
CLIA magazineg, Daily Cargo News, Maritime Industry
of Australia Ltd (MIAL)

= PRESENTATIONS - Fremantle Ports, AMSA, DAFF,
Department of Water and Environmental Regulation
(DWER), Ports Australia, Ports WA

I will now look to more broadly disseminate my
findings and advocate for implementation of the
recommendations through articles, interviews,
conference presentations and continued liaison
with my extensive stakeholder connections.

Existing and potential forums | will pursue for
dissemination of my Churchill Fellowship report
include (not exhaustive):

LOCAL

Fremantle Ports, shipping agents, stevedores, waste
service providers, shipping lines, Kwinana Industries
Council, Westport, Future of Fremantle

STATE

Ports WA, DWER, WA Waste Authority, WA Chamber of
Minerals and Energy, Tourism WA, WA Local Government
Association

NATIONAL

AMSA, DAFF, Ports Australig, Cruise Lines International
Association, Australian Cruise Association, MIAL,
Department of Infrastructure, Transport, Regional
Development, Communications and the Arts, DCEEW,
Waste Management and Resource Recovery Association
of Australia

INTERNATIONAL

IMQ, Cruise Lines International Association, C40 Cities,
International Association for Ports and Harbours, PIANC,
Green Port

International associate members of Ports Australia
including New Zealand and Pacific Islands

My research travel ports and other organisation hosts



IMPLEMENTATION

While the implementation of many of my
recommendations cannot be directly undertaken by
me, | am in a fortunate position to be able to drive
implementation of some of the actions through my
role at Fremantle Ports. This includes actioning the
following areas in Fremantle, to demonstrate industry
led opportunities and solutions:

- Implement recycling from cruise ships

- Divert residual maritime waste from
deep-burial landfill to Waste-to-Energy

- Develop a Fremantle Ports waste management
plan for ship generated waste

- Explore port fee and charges models for
discharge of waste

- Explore best data capture approaches
for ship generated waste

- Explore Containers for Change collection
barriers and opportunities

- Collaborate with stakeholders to increase circular
economy hub and regional symbiosis opportunities

As a working member of industry forums including the
Ports Australia Environment, Planning and Sustainability
Committeeg, Ports WA Environmental Working Group
and WA Chamber of Minerals and Energy Waste Working
Group, | will also explore collaborative approaches to
implementation and piloting of industry best practice.
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On cruise gangway, Victoria (photo credit: Paul Shorthouse)



GLOSSARY

Abbreviations & Acronyms

AMSA
Australian Maritime Safety Association

CBSA
Canada Border Services Agency

CERS
Consolidated European Reporting System

CFIA
Canada Food Inspection Agency

CLIA
Cruise Lines International Association

CMP
Copenhagen-Malmo Port

CSIRO
Commonwealth Scientific and Industrial Research
Organisation

DAFF
Department of Agriculture, Fisheries and Forestry

DCEEW
Department of Climate Change, Energy,
the Environment and Water

DMWRP
DAFF Maritime Waste Recycling Pilot

DWER
Department of Water and Environmental Regulation

EU
European Union

EU DIRECTIVE
European Union Directive 2019/883 on port reception
facilities for the delivery of waste from ships

GISIS
Global Integrated Shipping Information System
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IMO
International Maritime Organization

IWD
International Waste Directive

MCA
Maritime and Coastguard Agency

MARPOL

The International Convention for the Prevention

of Pollution from Ships

MARS
Maritime and Aircraft Reporting System

MEPC

Marine Environment Protection Committee (IMO)

MIAL
Maritime Industry Australia Ltd

MPA
Maritime and Port Authority of Singapore

MRRAT
Maritime Recycling Risk Assessment Trial

PIANC
Permanent International Association
of Navigational Congresses

TBMP
Tourism Best Management Practices

USDA
United States Department of Agriculture

WA
Western Australia

WwWBMP
Wilderness Best Management Practices



APPENDIX 1

Photo examples of typical waste management
systems onboard cruise vessels

PLASTIC BOTTLES
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APPENDIX 2

Ssummary of relevant international/national actions

IMO Action Plan to Address Marine Plastic Litter from Ships

(resolution MEPC.310(73)

ACTION 14: Consider the requirement for port reception
facilities to provide for separate garbage collection

for plastic waste from ships, including fishing gear to
facilitate reuse or recycling.

ACTION 17: Consider facilitating the mandatory use of
port waste management plans to ensure the provision
of adequate waste reception facilities

Identify information from the port waste management
plans that can be shared via the Global Integrated
Shipping Information System (GISIS).

Encourage Member States to address the entire process
of plastic garbage handling and ensure that landed
garbage is managed in a sustainable manner ashore.

ACTION 23: Encourage Member States and
international organizations that have conducted any
scientific research related to marine litter to share the
results of such research, including any information on
the areas contaminated by marine litter from ships.

ACTION 24: Conduct a study on marine plastic litter,
including macro and microplastics, from all ships.

NATIONAL WASTE ACTION PLAN 2019

ACTION 3.2: Taking into account relevant international
standards, establish a nationally consistent framework
to enable ships to discharge clean segregated
recyclable materials at Australian ports to divert this
waste from landfill.

ACTION 5.3: Implement measures to reduce ship-
sourced waste in accordance with the International
Maritime Organisation’s Action Plan to address marine
plastic litter from ships
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THREAT ABATEMENT PLAN FOR THE IMPACTS OF
MARINE DEBRIS ON THE VERTEBRATE WILDLIFE OF
AUSTRALIA'S COASTS AND OCEANS 2018

ACTION 1.04: Encourage innovation in recovery and
waste treatment technologies with the listed output,
"An assessment of the environmental impact and cost
effectiveness of the use of waste-to-energy systemsin
remote coastal communities and at ports..”

ACTION 1.06: Improve shipping waste management
with relevant outputs including:

- Provision of waste reception facilities is incorporated
at the planning stage for new port developments/port
expansions

- Environmental standards or management plans
detailing port waste management requirements
are in place and implemented

- Areview of the biosecurity risk of ships’ waste,
with a view to maximising recycling/reuse or energy
capture and minimising costly biosecurity control
options, such as deep burial

- Implementation of container deposit scheme
hubs at ports

ACTION 3.03: Remove derelict fishing gear from
Australia’s oceans and coasts with the listed output,
“ldentify ports as cost-effective hubs for ghost net
disposal and management..”



END NOTES

https://www.dcceew.gov.au/environment/protection/waste/publications/national-waste-policy-action-plan

MARPOL73/78 - International Convention for the Prevention of Pollution from Ships, 1973, as modified by the
Protocol of 1978 relating to the International Convention for the Prevention of Pollution from Ships.

https://www.imorules.com/GUID-CB6D7E4B-AF97-40B7-A588-AE605DCDF5C4.html

v Directive (EU) 2019/883 of the European Parliament and of the Council of 17 April 2019 on port reception facilities
for the delivery of waste from ships

\Y https://www.portofrotterdam.com/en/legislation-and-regulations/ships-waste

Vi https://www.greenaward.org/sea-shipping/organisation/

Vil https://news.cmport.com/news/the-annual-and-sustainability-report-for-2023-is-now-available-484656

Vil https://a-r-c.dk/amager-bakke/from-waste-to-energy/

IX Port of Dover Guidance Manual Ship's Waste Management Plan, Revision 14 2024

X https://www.mpa.gov.sg/docs/mpalibraries/circulars-and-notices/port-marine-circulars/-pcl16-05.
pdf?sfvrsn=9962eef9_0

X https://www.nea.gov.sg/our-services/waste-management/waste-management-infrastructure/solid-waste-
management-infrastructure

Xl https://www.theguardian.com/environment/article/2024/jun/15/alaska-capital-juneau-limits-cruise-ship-
passengers-record-visitors

Xl https://www.ktoo.org/2020/02/26/cruise-ships-dumped-more-than-3-million-pounds-of-trash-in-juneau-last-year/

XV https://www.traveljuneau.com/tbmp/about/

XV https://juneau.org/manager/marine-passenger-fee-program

XVl https://smalltownsoul.org/

XVII https://www.biospheretourism.com/en/biosphere-certification-for-destinations/142

XVIII - https://habitat.ca/en/

XX https://www.aphis.usda.gov/sites/default/files/recycling-exemption.pdf

XX https://kwinana.energy/

XXl DAFF Maritime Waste Recycling Pilot (DMWRP) Cleaning and Segregation Guide Version 1 December 2024

XXl GloLitter Knowledge Product: Guidance Document on Developing Port Waste Management Plans. IMO, 2022

XXl Consolidated guidance for port reception facility providers and users (resolution MEPC.1/Circ.834/Rev.1, adopted
on 1 March 2018)

XXIV  International Standard ISO 16304:2018 - Ships and marine technology - Marine environment protection -
Arrangement and management of port waste reception facilities.

XXV https://www.infrastructure.gov.au/infrastructure-transport-vehicles/maritime/maritime-single-window

XXVl https://www.dcceew.gov.au/environment/protection/waste/publications/national-waste-policy-action-plan

XXVl https://www.dcceew.gov.au/environment/protection/waste/publications/national-standard-waste-resource-
recovery-data-reporting-second-edition

XXVIII- GloLitter Partnerships Project Knowledge Product: Guidance Document Regarding the Use of Cost Recovery
Systems for the Delivery of Waste from Ships. 2024. IMO

XXX https://www.dcceew.gov.au/environment/biodiversity/threatened/publications/tap/marine-debris-2018

XXX Update on the status of actions in the IMO Action Plan to Address Marine Plastic Litter from Ships
(resolution MEPC.310(73)) and on work concerning plastic pellets. 28 June 2024. IMO Marine Environment
Protection Committee

XXXl Regional Reception Facilities Plan for the Small Island Developing States in the Pacific Region. Report compiled
by the Secretariat of the Pacific Regional Environment Programme, with assistance from the Australian Maritime
Safety Authority and guidance from the International Maritime Organization.

XXXl AS ISO 59004:24 - Circular economy - Vocabulary, principles and guidance for implementation

XXX https://revolveyourworld.org/

XXXIV Western Australian Cruise Tourism Strategic Plan 2023-2033. Tourism WA
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