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WAVES
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 (hurdles) in freight containers and the action
taken within the maritime industry through IMO.
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Presenter Notes
Presentation Notes
Examples include the ‘Rena’ in 2011, Trans Carrier (Norway) in 2020 and the ‘X-Press Pearl’ (Sri Lanka) in 2021, 


@ WAVES 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.



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

INTERMATIOMAL
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DRGAMIZATION

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
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@ WAVES IMO Actions
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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
iInstruments, 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.



VES PPR Sub-Committee
OQUP 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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Lithium-lon Batteries



Safety and Shipping Review 2023

Trends | /_/. Hull and cargo risks

Addressing the risks from
Li-ion batteries

Lithium-ion (Li-ion) batteries are increasingly impacting shipping
safety with a number of fires in shipping containers and onboard roll-
on roll-off (Ro-ro) vessels where batteries were a contributing factor.

Decarbonization and electrification are Fires in EV's with Li-lon batteries can burn more
increasing the number of shipping goods that ferociously, are very difficult to extinguish, and
contain Li-ion batteries, from electric vehiclesto  are capable of spontanecusly reigniting hours
awide range of consumer and electronic goods.  or even days after they have been put out. Most
The global Li-ion battery market is expected to ships lack the suitable fire protection, firefighting

grow by over 30% annually from 2022 to 2030, capabilities, and detection systems to tackle
according to McKinsey.” The number of electric  such fires at sea, which has been made more
vehicles (EVS) is also growing at a fast pace: difficult by the dramatic increase in ship size.
Mearly 10% of global car sales were electric in
2021, four times the market share in 2015. “Li-ion batteries on their own are not new, and
the risks are well documented,” says Captain
The main hozards of Li-ion batteries are fire, Randall Lund, Senior Marine Risk Consultant
explosion, and ‘thermal runaway’, a rapid at Alllanz Global Corporate & Specilalty
self~heating fire that can cause an explosion. (AGCS). "But the explosion of demand for
They can also produce irritating, corrosive or these batteries is flocding the market with new
poisonous gases that cause an explosion in a manufacturers, raising questions around quality
confined space. The main causes of Li-ion fires control. We have seen many fires where the
are substandard manufacturing or damaged cause has been traced to malfunctioning or
battery cells or devices, over-charging, and damaged batteries.”

short circuiting.


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
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Electric vehicles on car carriers and within
freight containers

The maritime industry continues to be concerned by fires
on board vessels that are associated with Li-ion batteries
in electric vehicles (EVs). Studies show that some of the
common causes of fires in EVs with Li-ion batteries may be
related to internal manufacturing defects, physical damage
or substandard quality, internal electrical failure (over-
charge, over-discharge, short circuit), and thermal runaway
issues. Li-ion batteries are a relatively new technology
and there is not yet a consensus on the best design and
construction methods for their use in EVs.

Summary

With quickly evolving technology and a lack of consistent
regulation, evaluation of the risks of Li-ion battery
usage will need to develop over time. In this bulletin we
have not addressed the transporting of used (privately
owned) vehicles with Li-ion batteries, for example, or the
transporting of used/expired or waste batteries. As we
experience the life cycle of this battery type, both will
need to be further addressed.

If the maritime industry is to improve its incident record
related to the transport of these battery types, all
parties involved in the supply chain must understand
the hazards involved, the most common causes and
problems associated with transporting in commerce.



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

UN 3480 Batteries
UN 3481 Batteries in equipment

UN 3171 EV vehicles
UN 3536 Cargo transport units
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Thermal Runaway

e Mechanical abuse Off gas
l.e., puncture

e Electrical abuse

Cell failure or TR

l.e., overcharging.

e Thermal abuse

l.e., next to an external fire
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EV Safe -
Australia -
facts from
around the

world

From an emergency responder perspective, thermal runaway
looks & sounds like this

Popping - gunshots Dark vapour cloud,
Hiss/whistle - gas venting light vapour cloud
‘Cherry bubblegum’ smell (its NOT smoke)

)

Projectiles - cell debris ‘
At this point, one of

r two things will occur

Ignition Vapour cloud explosion
Jet like, directional flames Violent deflagration
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LIB into
containers




b
VAT
(7))
£z
©
O =
WV £
c 0
SO I
g 2
d
< ¢
5 ©
- =
)
Q
T
S5 o
° 3
Q
._‘___.,.







Molten Alloy

stalagmites
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Fixed
g iInstallations

Discussion on types and impact
on LIB fire






6 sides - boundary cool
Contain & Maintain
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CO2 drops to bottom
CO2doesn't penetrate
container

CO2 remains low
Smoke escape out hatch
Airentersvia hatch
Heat spreads







Deck 9
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QUESTIONS ?

Thank you.

Allan Stuart: Associate Director Naval Architecture
a.stuart@waves-group.co.uk

Paul Coates : Fire & Hazmat Consultant
p.coates@waves-group.co.uk

Waves Group Ltd

020 7083 7266 (24/7)

WWW. Waves-group.co.uk
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