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Weight Of Evidence (WOE) for risk assessment of pollution in the marine environment:
criteria for elaboration of individual Lines Of Evidence (LOEs)
CRITICAL ISSUES IN RISK ASSESSMENT OF CHEMICAL INTEGRATED MODELS FOR RISK ASSESSMENT
POLLUTANTS
Interpretation and significance of complex datasets
of heterogeneous results
Integration of different typologies of data
Qualitative and quantitative evaluations: indices and
scales development
Synthetic risk characterization/communication
Wide validation (sediments, harbors, petrol- bloactays
chemical sites, incidents, remediation areas, deep- Intsaratad RISK
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Weighted elaboration of different LOEs and integration into WOE and class of Risk
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Cellular effects (biomarkers):
number of varied biomarkers, toxicological
relevance of endpoints (weight), magnitude
of variation compared to specific thresholds

and statistical significance of variations
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Ecotoxicological bioassays:
no «pass-to-fail» criteria
batteries of ecotoxicological bioassays, each
el with a specific weight depending on the
Vo | biological endpoint, and a threshold based on
=7 species sensitivity and assay conditions.
Cumulative effects are calculated on a scale
ranging from 0 to 10
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elaboration from the list of observed species and
individuals, of all the already available
community descriptors, indices of taxonomic
diversity and ecological indicators, to select the
more appropriate descriptor, according to the
investigated area

WOE elaboration and integration of LOEs: normalization to a common scale of Hazard Quotients andsassignment
of a different weight depending on their ecological relevance,
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Weight Of Evidence integration

LOE 1: Chemical characterization of sediments ABSENT
LOE 2a: Bioavailability of chemicals ABSENT
LOE 2b: Bioavailability of chemicals SLIGHT
LOE 3: Sublethal effects Biomarkers SLIGHT
LOE 4: Toxicological Bioassays ABSENT
LOE 5: Benthic Communi SLIGHT
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LOE Chemical characterization LOE Bioavailability LOE Toxicological Bioassays LOE Benthic communities
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Weight of evidence

Ecotoxicological tests:

V. fischeri Analyses
P. tricornutum of benthic

A. tonsa communities
P. lividus

Chemical
analyses o) LOE 4

i
- 3

LINES OF EVIDENCE

LOE 1: Sediments chemistry

LOE 2: Bioavailability on sentinel organisms
LOE 3: Biomarkers on sentinel organisms
LOE 4: Ecotoxicological tests

LOE 5: Analyses of benthic communities

Bioaccumulation tesg
With H. diversicolor

Sediments
collection
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Bioaccumulation
of chemicals

20 sampling
points for each
offshore platform

Biomarkers
analyses
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Outut of Chemical Module

- HQ value
- Maximum % contribution given to HQ by a single analyte

Note - n. parameters exceeding the reference, with a reference, and analyzed

- class of chemical hazard

NORMATIVES AND SEDIMENT QUALITY GUIDELINES
EASY TO UPDATE WITH OTHER REFERENCES

Not significant differences as a function of
platform, distance, current according to EU-
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Level of hazard for bioassay
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s Easily adapted to local/regional/national specificities
2
Mussel Caging and the Weight of
Evidence Approach in the »
Assessment of Chemical
Contamination in Coastal Waters of
Finland (Baltic Sea)
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Weight Of Evidence (WOE) Model for risk assessment of
emerging pollutants and microplastics
CRITICAL ISSUES IN RISK ASSESSMENT OF EMERGING CRITICAL ISSUES IN RISK ASSESSMENT OF
POLLUTANTS MICROPLASTICS
Integration of different typologies of data
Integration of different typologies of data
Synthetic risk characterization/communication
Synthetic risk characterization/communication
Validation
Validation
L 4 .
PHARMASEAL RESPONSE WUE MPs
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Model for Microplastics

https://bit.ly/woe-mps
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Simple and intuitive interface and import of data
from excel files
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WOE MPs | Integration WOE

Case Study

Site: Conero (Sea Mediterranean)

Surface Water
Water Column

M. galloprovincialis

P. lividus

WUE MPs

Conero

Mar Adriatico

Weight Of Evidence integration

WOE Model
Microplastics
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Bioassays Battery

£ “Bioluminescence inhibition

Algal growth inhibition
tricornutum

* Embryotoxicity test

Paracentrotus lividus
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Perspectives on WOE approach

* Importance of multidisciplinary WOE approach for characterizing environmental quality and
risk assessment in the marine environment

* WOE models represent a fundamental tool for summarizing and interpreting large datasets
of heterogeneous data, singularly or in an integrative approach

* They do not use “pass-to-fail” approach, enhancing the capability to discriminate different
environmental conditions

* The developed model is versatile, easy to update or adapt to local or national specificities

 Scientifically sound but user-friendly format, to support a more comprehensive process of
risk assessment and “site-oriented” management decisions
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