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EMERGE project
(Evaluation, control and Mitigation of the

EnviRonmental impacts of shippinG Emissions )
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Recent developments in EMERGE

= Emission modeling
= Addition of ambient effects (Ice, Wind, Waves, Currents)

=  Atmospheric modeling

= Chemistry module for polyaromatic hydrocarbons, some of which
cannot bé treated as passivly spreading substances because they
are chemically active

= Water modeling

=  Water chemistry module for regional drift model, which enables
studies of polyaromatics/heavy metals in oceans

= Ecotoxocological experiments

= Several marine organisms, whole effluent testing to identify
concentrations where impacts start to appear

=  Onboard measurements

=  Simulatenous measurements of water discharges and air emissions
onboard a container ships

= Case studies )
= Piraeus, Venice, Aveiro, Solent/Southampton, Oresund, Onboard



Water model update; BaP example
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Single species
sensitive life stages
copepod, sea urchin

malformations of larvae of species from three large groups of animals; sea
urchins, segmented worms and mussels.

= "Effects on copepod egg production was observed at 0.01% scrubber water
and larval development at 0,01-0.1% scrubber water

Single species
sensitive life stages
microalgae, mussel

uv
Single species
life cycle, copepod,
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bacteria

= "Two endpoints commonly included in standardised]protocols for ecotoxicological
tests are mortality of adult individuals of some specified invertebrate species and
growth inhibition of microalgae.
=  Mortality was a relatively insensitive endpoint, whereas juveniles were " Andrew.Butko
affectedat fairly low concentrations. Iy e

UAveiro
Single species

4 sensitive life stages

\  sea urchin, polychaete

= "The large difference in sensitivity to scrubber water...highlights the ¢
importance of executing experiments on a variety of species and life
stages to identify the sensitive ﬁ)arts of the marine ecosystems. This
requires ... profound biological and ecotoxicological knowledge
rather than limiting the scope to only a set of routine standard
protocols, using a limited set of speCies and endpoints.”
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Immediate dilution at the wake

Turbulent wake Ocean Food Web at Risk

Single screw Ocean acidification threatens every marine animal
and the billions of people who depend on them
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Nylund A, ” Turbulent ship wakes and
their spatiotemporal extent”,
PhLic thesis, Chalmers Techn. Univ, 2021

Crustaceans
Corals Shellfish Crabs, Lobsters, Urchins

intothesalishsea.org

Image from Into the Salish Sea, adaptation from an illustration by Jerry Russell




EGCS Open Loop effluent discharge in 2020

“’1’“““'"1‘ literseell Jalkanen, Gronholm, Hassellov, Discharges from Exhaust Gas Cleaning Systems
in the OSPAR Marine area, Report for OSPAR EIHA
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Work connected to HELCOM Maritime, OSPAR EIHA/MIME, ICES WGSHIP,
Copernicus Atmopshere -> European Environment Agency & European Maritime Safety Agency
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