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Situation of Baltic Sea dumped 
munitions



Dredge sites

CWA Dumps

Offshore wind farms
(planned)

Bottom Trawling intensity

Pipelines and Cables

Legend:



Detection

8 transects – total length: ~ 11650 m
total coverage area: ~ 0,34 km2

255 m x  1315 m
0,1 m per pixel 





Corrosion

Barrels Vk=0,0434 mm/rok
Bombs Vk=0,0365 mm/rok
In sediments Vk=0,0313 mm/rok

Wall thickness: 
Barrels 1.5 do 2 mm
Bombs 3 mm
Projectiles 5-7 mm0
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Munition Status

Identification

Corrosion

Threat

Leakage





Pollution of sediments and water
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Contamination of sediments

Degradation Products



Overal concentrations

ID=163
HgTOT = 261,958-0,0908*x
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Enrichment, range

• Large sources predominantly local
• Sharp gradients
• May depend on corrosion
• Range not directly depend on 

concentration
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Impact on biota

Bornholm



Impact

Bio accumulation
Toxicity



Fish results



Genotoxicity
(MN+NB+BNb‰ in 2010-2011; Barsiene et al., Marine Environ. Res., in press)



Food web impact



3 Questions

Presence Leakage Impact

Detection

Identification

Sediments

Biota

Porewaters

Biodiversity

Conditions

Biomarkers
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ECOTOX Toolbox
Concept & strategy

TOOLBOX PATHWAYS

Screening 
Study

SuspicionPathway 1:

Pathway 2: Suspicion
Detailed

Study
Risk

assessment

Decision
Support 
System 

Screening 
Study

Decision

Risk
assessment

Decision
Support 
System

Decision

Tier 1 Tier 2
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DAIMON A 2.5 Toolbox
Tier 1: Screening Study

SUSPICION: Ecological risk due to dumped munitions?

Check availability
of data facilitating
a risk assessment

no or insufficient
data for risk
assessment

TIER 1: SCREENING STUDY

sufficient data for
risk assessment

available

Decide on actions
to be taken

Run risk
assessment

optical/sonar/
magnetometric

screening

chemical screening
sediment

biological effects
screening

If a problem is
indicated, run risk

assessement

Feed data into
Decision Support 

System

If there is no
indication of a 
problem: STOP

If results are
unclear, do a 

Detailed Study

3 OptionsScreening

SUSPICION: Ecological threat due to dumped munitions?
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ECOTOXToolbox
Tier 2: Detailed Study

SUSPICION: Ecological risk due to dumped munitions?  

If the results from
the Screening 

Study were unclear

Decide on actions
to be taken

Do more chemical
measurements

Do more bioeffect
measurements

Apply other
approaches

If a problem is
indicated, run risk

assessment

TIER 2: DETAILED STUDY

Feed data into
Decision Support 

System

If there is no
indication of a 
problem: STOP

Run risk
assessment

2 Options

SUSPICION: Ecological threat due to dumped munitions?



DSS – Decision Support Sysytem

Risk algorithm
Weighing

Cummulative
impact

Weight of 
Evidence

model
Confidence

level

Impact

Toxicity
Accumulation
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Release
Spreading
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bottom
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DSS



Remediation options

Costs

Environmental impact

Legal considerations

Decision support tool



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'

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'
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