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How can ports solve environmental issues caused by human activities?

PORT OF BAR, MONTENEGRO:
dust pollution

PORT OF DURRES, ALBANIA:
Chemical pollution water

PORT OF VALENCIA, SPAIN:
Scrubber discharge

PORT OF PIREUS, GREECE: 
sediment and water management

PORT OF VALLETTA, MALTA:
marine pollution risk

PORT OF LIVORNO, ITALY:
Sediment management



C2

MONITORING ENVIRONMENTAL QUALITY [→ WP2]

New approaches to environmental assessment, through “Lines of 
Evidence”, for a qualitative evaluation of different compartments 
(sediments / water / biota) of the port environment

Activity 2.1
Knowledge transfer and Capture on Environmental Impact evaluation and 
Hazard management: capitalization of Interreg IT-FRA Maritime project 
GEREMIA, to calculate an integrated environmental index of port areas through 
the “Lines of Evidence(LOE)/Weight of Evidence(WOE)” approach. Partner 
develop a common language + transnational exchange

Activity 2.2
Defining Environmental Impact evaluation and Hazard Management matrix:
Partners (with technical stakeholders) cooperate to develop a common 
Environmental Impact evaluation and Hazard Management matrix, based on 
WOE approach.
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Quantitative risk assessment model on Weight of Evidence 
(WOE) approach: Sediqualsoft® tool
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ISPRA participated to the project in collaboration with ARPAL e Polytechnic University of

Marche(Department of Life sciences and Environment)

GEREMIA
GEstione dei REflui per il MIglioramento delle Acque portuali 

2nd Call of the Italian-France Maritime Cross-Border Cooperation Program 2014-2020

Governance  tools for the prevention and control of pollution and for  

the improvement of water quality in ports



Sediqualsoft: 

GEREMIA 

LINES OF EVIDENCE

LOE 1: Sediments chemistry
LOE 2: Column Water chemistry

LOE 3: Bioavailability on sentinel
organisms
LOE 4: Biomarkers on sentinel

organisms
LOE 5: Bioassays

LOE 6: Analyses of benthic
communities
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Sediment

Conservative compartment
In port areas, sediments are often contaminated by 
chemicals linked to anthropic activities

Lines of Evidence

Chemical analyses (LOE 1)

➢ Grain size
➢ Trace elements
➢ PAHs
➢ PCBs
➢ Organotin compounds
➢ Organochlorine pesticides

➢ Bioluminescence inibition
bioassay with Aliivibrio fischeri

➢ Inibition of algal growth
Phaeodactylum tricornutum

➢ Embriotoxicity with sea urchin
Paracentrotus lividus

Bioassays (LOE 5)

Benthic communities (LOE 6)

AMBI index



Water column
Dynamic and highly variable compartment

Chemical analyses (LOE 2)

➢ Trace metals in dissolved fraction
➢ Passive accumulator DGT
➢ Complementary parameters (nutrients, conducibility, 

turbidity, suspended solids, TOC, etc.)

Bioaccumulation mussels and fishes (LOE 3)

Biomarker mussels and fishes (LOE 4)

https://passivesamplers.com/
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Integration of various LOEs into WOE and integrated index

environmental 'hazard' 

maps

integrated environmental quality index (colour score)



Parameter Units Method 

Phosphates mg/L Colorimetry 

Anthracene g/L Gas 
Chromatography/Masses 

Benzene g/L Gas 
Chromatography/Masses 

Cadmium g/L ICP 
Spectroscopy/Masses 

Aldrin g/L Gas 
Chromatography/Masses 

Dieldrin g/L Gas 
Chromatography/Masses 

Endrin g/L Gas 
Chromatography/Masses 

Sum of DDT, DDD & 
DDE 

g/L Gas 
Chromatography/Masses 

-HCH, -HCH, -HCH, 
Lindane. 

g/L Gas 
Chromatography/Masses 

Lead g/L ICP Spectroscopy 

Mercury g/L Atomic Fluorescence 

Naphthalene g/L Gas 
Chromatography/Masses 

Niquel g/L ICP 
Spectroscopy/Masses 

Benzo(a)pyrene g/L Gas 
Chromatography/Masses 

Benzo(b)fluoranthene g/L Gas 
Chromatography/Masses 

Benzo(k)fluoranthene g/L Gas 
Chromatography/Masses 

Benzo(g,h,i)perylene g/L Gas 
Chromatography/Masses 

Indene(1,2,3-cd) 
pyrene 

g/L Gas 
Chromatography/Masses 

Heptachlor epoxide g/L Gas 
Chromatography/Masses 

Requested information

Partner name

Test area : Please insert the name of the port, location of sampling stations, adding the map 

and coordinates

Starting date and periodicity of WP2 testing activities: as partners apply the matrixes in

selected port areas as a pre-test, before applying novel techniques in WP3, and collect data

throughout the WP3 testing phase and come to a final evaluation, please consider starting

no later than 01/06/2025 and to finish no later than April 2026.

Start date End date Periodicity





Sediqualsoft® TREASURE
Online tool-accessible via all platforms (e.g. Linux, Mac OS X, Windows) using any web 

browser, from both "Mobile" and "Desktop" devices, at the following link
https://woe-model.univpm.it/treasure

4 LOEs
• Sediment Chemical 

analyses (LOE 1)

• Water Chemical 

analyses (LOE 2)

• Bioassays (LOE 5)

• Benthic communities 

(LOE 6)

WOE

https://woe-model.univpm.it/treasure
https://woe-model.univpm.it/treasure
https://woe-model.univpm.it/treasure


Sediqualsoft® TREASURE
LOE 1  Sediment chemistry

LOE 2  Water chemistry



LOE 1  Sediment chemistry

Added different international Thresholds, including italian , Spanish and French action levels for sediment management

LOE 2  Water chemistry



Ports sampling strategy

Most commonly used LOEs: sediment chemistry (LOE1), water chemistry (LOE2) , bioassays (LOE5)



Environmental Integrated Quality index



Common data repository



Project deliverables for WP2

TREASURE Environmental Impact evaluation and Hazard Management 
matrix (LINES OF EVIDENCE) (completed )

Report on transnational application Environmental Impact evaluation & 
Hazard Management matrix

CHALLENGE 2 MONITORING ENVIRONMENTAL QUALITY  will results in 2 key project 
deliverables :

D2.2.1

D2.3.1

The deliverable reports on the methodology based on the Lines of Evidence (LOEs) 
approach for qualitative evaluation of environmental data, applied by the TREASURE 
partnership and describes the web-based demo tool which allows the processing and 
the integration of l environmental data

The document will report the work carried out in TREASURE territories and
aims to provide a transnational comparative analysis of data gathered with the

integrated hazard indices, providing input on validity of the LOE approach and of
testing novel techniques..
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