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Situation of Baltic Sea dumped
munitions
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Legend:
CWA Dumps

Dredge sites

Offshore wind farms
(planned)

Bottom Trawling intensity

Pipelines and Cables
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Detection
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Barrels V,=0,0434 mm/rok
Bombs V,=0,0365 mm/rok
In sediments V,=0,0313 mm/rok

Wall thickness:
Barrels 1.5 do 2 mm
Bombs 3 mm
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Identification

Corrosion

Threat

Leakage
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High Resolution Model (HRM)-Bornholm
Deep (constant leakage)
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Initial state and situation after 5 days of estimated potential leakage. Horizontal and
vertical axes represent distance in relative units. Color scale can be interpreted as the

__level of contamination.
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Pollution of sediments and water

Metals Chemical Warfare Agents Explosives
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Overal concentrati
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Enrichment, range

EF .
e Large sources predominantly local
16
14 -
2 I I * Sharp gradients
10
: I I * May depend on corrosion
: —
’ = §H R  Range not directly depend on
Y ragetnumber concentration
Decrease y = 254,44 103
35 5% Hg/LOlI R? =0,5029
-30 200
[ J

2 ., 150
220 o
15 Eo 100 °
-10 I % -
‘Z . ﬁ O ‘.“ ...... e, °

Target number 0 5 10 15 20 25 30 35 40

Distance [m]



Impact on biota

mFDI +/-95% C.I.
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3 out 100 reference cod muscle contained TPAoOX
No DPA detected from Bornholm reference area

13 % of studied cod muscle samples collected from Bornholm

dumpsite have contained arsenic CWAs
* 20 % analysed cod liver samples have contained TPAox
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Genotoxicity

(MN+NB+BNb%o in 2010-2011; Barsiene et al., Marine Environ. Res., in press)
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Food web impac
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Figure 3.

Modelled tn, tﬂ“j and maximum concentrations of Clark I + degradation products in biota and detritus per 1 gl’am Of biomass. Green color represents a decrease and red color an increase of

concentration during 10 years from leakage. Numbers above each box represent the months when maximum concentrations occurred.
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oncept & strategy

TOOLBOX PATHWAYS

Pathway 1: EIHs]lelely

Pathway 2: ESTHSeLe])
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ler L: >creening

SUSPICION: Ecological threat due to dumped munitions?

TIER 1: SCREENING STUDY

Check availability
a risk assessment
sufficient data for

risk assessment
available

of data facilitating -

no or insufficient
data for risk

assessment

Run risk
assessment

Feed data into

Decision Support
System

Decide on actions
to be taken

Screening

optical/sonar/
magnetometric
screening

chemical screening
sediment

biological effects
screening

3 Options

If there is no
indication of a
problem: STOP

If results are
unclear, do a
Detailed Study

If a problem is
indicated, run risk
assessement



ler 2: Detailed Study

SUSPICION: Ecological threat due to dumped munitions?

If the results from : 2 Options
Do more chemical

Lie rselie measurements
Study were unclear If there is no
indication of a
problem: STOP
Do more bioeffect

measurements ]
If a problem is

indicated, run risk
assessment

TIER 2: DETAILED STUDY
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Remediation options
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Thank You for attention

1) 'The research work was fund by the European Union (European Regional Development Fund) under
the Interreg Baltic Sea Region Programme 2014-2020, project #R013 DAIMON' l '
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2) 'The research work was financed by the Ministry of Science and Higher Education from the 216- ——
2019 science funding allocated for the implementation of international co-financed project’ Baltic Sea Region =
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