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Take home message

Background: Our oceans and the marine environment are under
heavy pressure from anthropogenic activities

» Scrubbers account for a large share of contaminant, metals and
organic compunds, input to the marine environment

* Scrubber water is highly toxic to marine organisms, also at very
low concentration (0.001%)

* Scrubbers represent a technology that is possible to manage, to
reduce negative impact on the marine environment
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Scrubber stats in short

« Exhaust gas cleaning technology to
reduce emissions to air allowing for
continued use of fossil heavy fuel oil

« ~ 4500 ships globally

» ~ 25% of the global fleet fuel
consumption

» Pay-back time for a scrubber installation
depend on fuel price differences.
Can be as low as 6 months (using online
calculation tool at www.langtech.com).
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Marine bunkers product demand, 2015-2024
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Ship Pollution Prevention
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» Regulations primarily through International Maritime Organization (IMO)
» Regulations target one onboard system at the time, some unregulated

« All regulations are not necessarily legally binding, e.g. guidelines

Modified from I-M. Hassellov 2020



Marine env
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Marine environmental management

D(A)PSIR

Needs to account for all
human activities giving
rise to pressures

Response

Activities
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Modelling the pressures of shipping
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STEAM - Ship Traffic Emission Assessment Model
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Comparison of contaminant load in the Baltic Sea
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Ecotoxicological tests

« Scrubber water exposure in different concentrations (0.001%-40%)

« Different species and life stages (sea urchin, copepod, mussel and microalgae)
« Mesocosm studies — species distribution

- Effect at lowest tested concentration (0.001%) in developmental stages
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Marine Strategy
/\ Framework Directive
(MSFD)

All descriptors collectively

Environmental status

[T 'Not assessed' or 'Unknown'
[ 'Good' or 'Good, based on low risk'
I 'Not good'

IChalmers University of Technology
[Data gathered from WISE.
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74 The adoption of restrictions or a ban on discharge water from EGCSs should be
considered in areas where any of the following indicative criteria are fulfilled:

1 environmental objectives in the areas are not met, e.g. good chemical status,‘
good ecological status or good environmental status are not achieved under
applicable legislation;

2022-12-06 Chalmers University of Technology
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Conclusions

« Use of scrubbers implies continued use of fossil heavy fuel oll

» Scrubbers account for a large share of contaminant, metals and organic
compounds, input to the marine environment

« Scrubber water is highly toxic to marine organisms, also at very low
concentration (0.001%)

» Scrubbers represent a technology that is possible to manage, to reduce
negative impact on the marine environment

* Discharge of scrubber water should be restricted
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Thank you for listening!
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