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Plastic Nurdles & Environmental Impact

o The risks to the marine environment from plastic pellets (nurdles) has 
been highlighted by several shipping incidents.

o Carriage of plastic pellets (nurdles) in freight containers and the action 
taken within the maritime industry through IMO. 

Presenter Notes
Presentation Notes
Examples include the ‘Rena’ in 2011, Trans Carrier (Norway) in 2020 and the ‘X-Press Pearl’ (Sri Lanka) in 2021, 



Nurdles

o Nurdles are small, lentil shaped, plastic 
pellets (about 2-5mm diameter) 

o Ubiquitous in plastic production; they 
are the base material for almost 
everything made of plastic.

o Generally transported at sea in shipping 
containers.

o Although/because they are tiny, their 
potential to have an adverse 
environmental impact is huge when 
they enter the marine ecosystem.  

o Pervasive and persistent in the marine 
environment. Credit: Ed Marshall

Presenter Notes
Presentation Notes
2-5mm in diameter – lentil or pea shaped – generally clear or white
Example of uses - e.g., plastic bottles, clothes, car parts, rigid pipes, floor coverings, food packaging
Nurdles are increasingly finding their way into the oceans, threatening a variety of marine wildlife
Nurdles are transported by sea is within containers - often packaged in 25 kg plastic bags stacked and wrapped on pallets and put into containers. 
Nurdles can be released from container ships when the container is damaged or lost overboard or, due to severe marine casualties where the ship itself is lost. 
Nurdles released due to marine casualties can be dramatic involving billions of pellets in one release





Nurdle Numbers

Credit: Ed Marshall

9.2 trillion
nurdles estimated to enter 

the oceans annually

1,680 
tonnes

of nurdles released from the 
X-Press Pearl

600
nurdles required to make 

up one small plastic bottle

1 million
nurdles in a typical 25kg bag

58-70 
million

tonnes of nurdles annual 
production in the EU

230,000 
tonnes

of nurdles estimated to be 
lost to the environment 

annually

Presenter Notes
Presentation Notes
It takes roughly 600 nurdles to create one small plastic disposable water bottle.
One 25 kilo bag contains about 1 million nurdles – this implies 1 tonne = 40 million nurdles – X-Press Pearl 1680 tonnes – equivalent to 67.2 billion nurdles




X-Press Pearl Incident

Presenter Notes
Presentation Notes
This incident was the catalyst, or final straw that prompted action from the IMO and the discussion of sub-committees to advise on actions to take and development of recommendations and  guidelines
X-Press pearl – relatively small container vessel by today’s standards – 2700 teu – 37,000 dwt
Fire started due to leaking container with Nitric Acid cargo.
Leak identified 10 days prior to fire starting.



X-Press Pearl Incident

Credit://pubs.acs.org

Presenter Notes
Presentation Notes
Crew identified leaking container with DG cargo – nitric acid.
Requested entry to ports to address issue – this was denied
Nurdles polluted approx. 200km of coastline to on west coast and about 175km around south coast



Environmental Impact

Credit://pubs.acs.org

Presenter Notes
Presentation Notes
The left image shows the effects on the environment quite well.
Not just nurdles that were released but other plastics, hydrocarbons etc.
Nurdles of differing densities behave differently – some float and end up on beaches, some sink.
Burnt nurdles behave differently to unburnt and also have a different appearance.
Top right photo shows both burnt and unburnt nurdles on the beach.
Bottom photo clearly demonstrating the effect on marine life.




IMO Actions

o Sub-Committee on Pollution Prevention and Response (PPR 10), 24-28 
April 2023 (imo.org)

o Marine Environment Protection Committee (MEPC 80), 3-7 July 2023 
(imo.org)

o Sub-Committee on Carriage of Cargoes and Containers (CCC 9), 9th 
session, 20-29 September 2023 (imo.org)

Presenter Notes
Presentation Notes
Overall focus has been on preventing nurdles from being lost from vessels and entering the environment 

https://www.imo.org/en/MediaCentre/MeetingSummaries/Pages/MEPC-80.aspx
https://www.imo.org/en/MediaCentre/MeetingSummaries/Pages/MEPC-80.aspx
https://www.imo.org/en/MediaCentre/MeetingSummaries/Pages/CCC-9th-session.aspx
https://www.imo.org/en/MediaCentre/MeetingSummaries/Pages/CCC-9th-session.aspx


IMO Actions

The PPR sub-committee proposed a two-stage approach to reducing the 
environmental risk associated with the maritime transport of plastic 
pellets in freight containers:-

1. The development of a draft circular with recommendations for sea 
transport of plastic pellets in freight containers addressing packaging, 
notification, and stowage, with a view to approval by MEPC 81 in 
2024. 

2. The development of amendments to appropriate mandatory 
instruments, which could be informed by the experience gained from 
the implementation of the voluntary measures.

The MEPC noted that the PPR Sub-Committee has agreed that plastic 
pellets should not be carried in bulk – and this is rather good news!

Presenter Notes
Presentation Notes
The PPR Sub-Committee invited Member States and international organizations to submit any relevant information on packaging to the CCC Sub-Committee for consideration. 
Following review by the CCC Sub-Committee, the draft recommendations can be finalized by the next session of the PPR Sub-Committee (PPR 11 in 2024) and approved by MEPC 81 in spring 2024.




PPR Sub-Committee 
Draft Recommendations

Notification – transport information should clearly identify those freight 
containers containing plastic pellets. In addition, the shipper should
supplement the cargo information with a special stowage request. 

Packaging - pellets should be carried in good quality packaging which 
should be strong enough to withstand the shocks and loadings normally 
encountered during transport.

Stowage - freight containers containing plastic pellets should be stowed: 
under deck wherever reasonably practicable; or inboard in sheltered areas 
of exposed decks. 

Presenter Notes
Presentation Notes
There are two similar words seen within IMO Maritime Legislation one is should and that is where these amendments are heading at present, the other is shall and mandatory. It would be nice to see that change! 
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Presentation Notes






Lithium-Ion Batteries



Presenter Notes
Presentation Notes
Extract from Allianz Safety and Shipping Review 2023
EV fire
Fire onboard Car Carrier Felicity Ace with full cargo of VW, Audi, Porsche, Lamborghini and Bentley cars, many of which were EVs



Presenter Notes
Presentation Notes
Extracts from Allianz bulletin Lithium-ion batteries: Fire risks and loss prevention measures in shipping 2022



Class 9
Miscellaneous



Lithium-Ion Batteries
UN 3480 Batteries
UN 3481 Batteries in equipment
UN 3171 EV vehicles
UN 3536 Cargo transport units

UN 3480 Batteries

UN 3171 EV vehicles 
UN 3536 Cargo Transport Units

UN 3481 Batteries in equipment 



Thermal Runaway

• Mechanical abuse  

 i.e., puncture

• Electrical abuse 

 i.e., overcharging.

• Thermal abuse 

 i.e., next to an external fire



EV Safe –
Australia –
facts from 
around the 

world



Jet Flame



Vapour clouds

Vapour clouds

- Hydrogen
- Carbon monoxide 
- Carbon dioxide 
- Hydrogen fluoride 
- Hydrogen chloride 
- Hydrogen cyanide 
- Small droplets of the organic 
solvents  
- Ethane, methane & other 
hydrocarbons 
- Sulphur and nitrogen oxides.



Vapour 
Cloud 

Explosion



CINS September 2021



EV Cars

LIB into 
containers



Courtesy of Adrian Scales 
SCR Fremantle Highway

Initial stages 
Appears to be some form of explosion



Internal blast damage



Molten Alloy 
stalagmites



Contamination





Fixed 
installations

Discussion on types and impact 
on LIB fire





6 sides - boundary cool
Contain & Maintain



CO2 in Containerships



Deck 8

Deck 9

1st car



Deck 8

Deck 9

1st car

EV1 EV2



Deck 8

Deck 9

1st car

EV1 EV2



Deck 8

Deck 9

1st car

EV1 EV2

High Expansion foam /inert gas

High Expansion foam /inert gas



Deck 8

Deck 9

1st car

EV1 EV2

High Expansion foam /inert gas

High Expansion foam /inert gas



Deck 8

Deck 9

1st car

EV1 EV2

High Expansion foam /inert gas

High Expansion foam /inert gas
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