Introduction to the TREASURE approach to
monitoring environmental quality through
Lines of Evidence - the Environmental quality
assessment matrix
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How can ports solve environmental issues caused by human activities?
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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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Integrated models for ecological risk assessment
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Quantitative risk assessment model on Weight of Evidence
(WOE) approach: Sediqualsoft® tool

Full online user-friendy interface
Import data from excel files
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MARITTIMO-IT FR-MARITIME

Fondo Europeo di Sviluppo Regionale

GEREMIA

GEstione dei REflui per il Miglioramento delle Acque portuali

Governance tools for the prevention and control of pollution and for
the improvement of water quality in ports

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

bEGLSTUDI m % & UNIVERSITEM
DI GENOVA S '5"“" DE TOULON

ISPRA participated to the project in collaboration with ARPAL e Polytechnic University of
Marche(Department of Life sciences and Environment)
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(@®) Sediqualsoft = &
SediquaISOft: ek Sediqualsoft® V.3.0
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Environmental Integrated Quality index for ports

Co-funded by
the European Union

nterre -
TREASURE | HIterreg




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

Lines of Evidence

Chemical analyses (LOE 1) Bioassays (LOE 5)

> Grain size » Bioluminescence inibition ) .

> Trace elements bioassay with Aliivibrio fischeri ~ Benthic communities (LOE 6)

» PAHSs > Inibition of algal growth AMBI index

» PCBs Phaeodactylum tricornutum

» Organotin compounds > Embriotoxicity with sea urchin

» Organochlorine pesticides Paracentrotus lividus N

X
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Water column

Dynamic and highly variable compartment

LOEs
Chemical analyses (LOE 2)
> Trace metals in dissolved fraction <~ g
> Passive accumulator DGT LT

» Complementary parameters (nutrients, conducibility,
turbidity, suspended solids, TOC, etc.)

?&? \ Bioaccumulation mussels and fishes (LOE 3)

Tapesph”lpp'"a'um Hedlstcdlversrodor Biomarker mUSSE|S and fiShES (LOE 4)

—

~'

Mytllus gallagrownc:alls

Anguilla anguilla
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Integration of various LOEs into WOE and integrated index

environmental 'hazard’
maps
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Requested information

Parameter Units Method
Phosphates mg/L Colorimetry
Anthracene /L Gas
Pa rtner name H Chromatography/Masses
Benzene na/L Gas
Chromatography/Masses
' ' - - - Cadmium ng/L ICP
Test area : Please insert the name of the port, location of sampling stations, adding the map sz
B Aldrin ng/L Gas
and Coord’nates Chromatography/Masses
Dieldrin ng/L Gas
Chromatography/Masses
Endrin ug/L Gas
Chromatography/Masses
Sum of DDT, DDD & ng/L Gas
DDE Chromatography/Masses
. . . = = = B . a-HCH, B-HCH, 8-HCH, ng/L Gas
Lines of evidence and specific parameters applied in the matrix tool. Please indicate also Lindane. Chromatography/Masses
the analytical methods and thresholds (add as many lines as necessary) tead kot ICP Spectroscory
Parameter Units Method Mercury ng/L Atomic Fluorescence
Naphthalene ng/L Gas
Chromatography/Masses
. o A . e . . Niquel ug/L Icp
Starting date and periodicity of WP2 testing activities: as partners apply the matrixes in Spectroscopy/Masses
o . . Benzo(a)pyrene /L Gas
selected port areas as a pre-test, before applying novel techniques in WP3, and collect data * Chromatography/Masses
. o o . . Benzo(b)fluoranthene /L Gas
throughout the WP3 testing phase and come to a final evaluation, please consider starting e .
. o . Benzo(k)fluoranthene /L Gas
no later than 01/06/2025 and to finish no later than April 2026. e ey
Start date End date Periodicity Benzolgperyiene ol e mastoaraphy/asses
Indene(1,2,3-cd) na/L Gas
pyrene Chromatography/Masses
Hep id ug/L Gas

Chromatography/Masses
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TOGETHER

WE BUILD

TREASURE SHARING IDEAS  COMMON GOALS SYNERGY SUCCESS!
wat ideas One visien, Combinng ° o ®

creats impact one mission achinir

Deliverable D2.2.1
TREASURE Environmental
Impact evaluation and
Hazard Management matrix
Version 1.2

12 2024
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Define actvities,

All TREASURE partners with allocated budget (PP2, PP3, PP4, PP5, PP7 and PP8)
were asked to select a minimum of 2 LOEs to be tested in their port areas during
the project lifetime, collecting data from at least 2 sampling stations. The
stations are suggested to be located one inside and one outside the port area,
to reflect different gradients of contamination (e.g. sediments, dredging, river
estuary, etc.). The minimum periodicity for sampling within TREASURE activities
1s at least once 1n Spring 2025 (Period 3), and once after testing the treatment

solutions selected within WP3. Periodical sampling, twice per year, 1s suggested
as optimal.
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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

e Dol IS + Sediment Chemical
analyses (LOE 1)
Sedi Quulsoﬂ_ « Water Chemical

a quanbiative Weighl Of Evidence (WOE) modsl Lo inlsgrate hugs amounts of helerogensous dala

analyses (LOE 2)
* Bioassays (LOE 5)

 Benthic communities

(LOE 6)

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

Sediqualsoft® TREASURE

LOE 1 Sediment chemistry

) Sediqualsoft = Water chemistry
LOE2 Se-druualfwﬁs
{‘- . O e For each analyzed parameter, the Ratio To Reference (RTR) is calculated toward several normative
ol Lo Lobt limits or international guidelines, and further corrected (RTRw) according to the typology of pollutants
Choose CSVFile | [SooghTae] Nessun fie selezionato (i.e. hazardous or priority). By differently weighting parameters with RTR<1 from those with RTR>1
the cumulative Hazard (HQ) discriminates even moderately polluted sites (close to reference values)
increases according to number and magnitude of exceeding parameters; is not lowered by

Chemical Characterization of Sediments Logt measurement of several “not exceeding” parameters. The cumulative HQ is assigned to 1 of 6 classes
of hazard identified with different colours and the model output provides, for each of considered

S B B S T T S R S A R e s s quideline, the HQ value, and additional information on parameters. The model also elaborate the TRIX

i o index which is not integrated in the final elaboration, but can still provide useful indication on water
quality assessment.

Cos  Lewsl  Somple  Intsgration N P
L Area | She Date code || code ] | code code Noie || Gravel || Sand || Peliie || Si | Clay /| TOC || OM || ot | ot || Ag | A
ka1 1 1 " a L
ampiing
s s o s w1 w1 =2 LOE 2 Water chemistry
) | ) |l e e i 7 — . Chemical Characterization of Water Loez2
samping
1! uka 1 14 0 5 14505725 1 803 1
ampling ate & TRIX
1209834 | 19062511 vkal  146NSZ5 16102025 146055 4605725 1 1
samping .
Sediment chemistry Y PR PR P [ e S R oy

Sediqualsoft®

For each analyzed parameter, the Ratio To Reference (RTR) is calculated toward several normative . o o - . o mping .
limits or international guidelines, and further corrected (RTRw) according to the typology of pollutants 2094583
(i.e. hazardous or priority). By differently weighting parameters with RTR<1 from those with RTR>1
the cumulative Hazard (HQ) discriminates even moderately polluted sites (close to reference values);
increases according to number and magnitude of exceeding parameters; and it is not lowered by 12097094
measurement of several “not exceeding” parameters. The cumulative HQ is assigned to 1 of 6 classes

of hazard identified with different colours and the model output provides, for each of considered et et b ot o i il T g | ) ’
guideline, the HQ value, and additional information on parameters.
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Sediqualsoft® TREASURE

LOE 1 Sediment chemistry

Bar Graph

W L1 (DLgs 17346) L2 (D Lgs. 173016) EQS (EUWFD) [ FEL (N TEL [ ERV (@ ERL

) Level N2 (France)

Col A(DLgs. 152/06) () Col B (D.Lgs. 152/08) () 1SQC Low ANZECC

1S0G High ANZECC (i) NAA (Spain) ([l NAB (Spain) [l NAC (Spain) ([} Terget Value (Dutch, 2000) Intervention Value (Dutch, 2000) () Level M1 (France)

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

LOE 2 Water chemistry

Sample
Details code TRIX

SQA (frewshwater;
D.Lgs. 172/2015)

803/01/25 Moderate ABSENT

804/01/25 Moderate ABSENT

805/01/25 Moderate ABSENT

806/01/25  Good

807/01/25  Good

ABSENT

ABSENT

SQA (marine;
D.Lgs. 172/2015)

ABSENT
ABSENT
ABSENT
ABSENT

ABSENT

SQACMA (D.Lgs.
17212018)

ABSENT
ABSENT
ABSENT
ABSENT

ABSENT

NCA MA (RD 817/2015 - Dir.
2014/101/UE Spain)

ABSENT
ABSENT
ABSENT
ABSENT

ABSENT

NCA CMA (RD 817/2015 - Dir.
2014/101/UE Spain)

ABSENT
ABSENT
ABSENT
ABSENT

ABSENT
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Ports sampling strategy

Monitoring Stations
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Environmental Integrated Quality index
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Common data repository

@ Basecamp A Home < Lineup W Pings C:Hey! © Activity © Mystuff Q Find
-
WP2: testing new approaches to
env. assessment
L
PP Testing Data LOEs =
dpa PP2_ISPRA [ | i
=3 Sediqualsoft-
= 2|2 TREASURE Workpl = ey Teasure.mp4
. Workpl ) LOES wehxine LOES webnuis
e L= an WP2_P3- TREA::.Ifl:E_\!thszlc
4_def.docx -PP Notes:
Video tutorial lines of
evidence tool
..and 2 more
|
TREASURE_WP2_Te (Docx |
chnical- =
input_v2.pptx TREASP BE’WPZ’PT TREASURE_Workpl
eliminary- an WP2 def docx TREASURE_WP2
data_def.xlsx - march 5.pdf
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Project deliverables for WP2

MONITORING ENVIRONMENTAL QUALITY will results in 2 key project
deliverables:

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

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 | environmental data

Report on transnational application Environmental Impact evaluation &
Hazard Management matrix

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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