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“Sediments to be dredged from ports: a resource to exploit and
a growth opportunity in a rapidly evolving environmental context”

“l sedimenti da dragare nei porti: una risorsa necessariamente da
valorizzare ed una occasione di crescita in un contesto ambientale in
rapida evoluzione”

David Pellegrini, Cristian Mugnai, Maria Elena Piccione, Fabiano Pilato, Simona
Macchia, Fulvio Onorati
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ISPRA is a Governmental Institute carrying out research and experimentation,

monitoring and control, technical-scientific support to the Ministry of Environment and
other Administrations, environmental inspections, collection and dissemination of
environmental data
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L.132/16 estabilished «Il Sistema Nazionale a rete
per la protezione delllambiente» — SNPA
composed by the Regional Environmental Agencies
coordinated by ISPRA

v Roma
v’ Castelromano
v Livorno

v’ Ozzano

v’ Palermo

v Milazzo ,
v Venezia Livorno: carries out research and experimentation activities regarding the distribution and

v Chioggia effects on the biota of traditional and emerging pollutants and develops procedures,
innovative methodologies and assessment criteria for the monitoring and management of
marine-coastal waters and sediments, based on multidisciplinary approaches.




Outline

* The different dredging needs in a changing environment

* New chemicals in constant increase: the role of integrated
analysis that includes the effect of complex matrices (water and
sediments) beyond measuring the concentration of single
contaminants

* Dredging sediment as a resource that has not to be considered
as a waste

* Importance of characterization and classification of materials
through an integrated approach, aimed at promoting the reuse
at sea and on land

* Use of WOE approach in different applications, including
monitoring

* Some ongoing ideas for implementation of the legislation
* Milestones
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mercial chemlcal substances in 1981 (European Inventory)
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comprehension
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Weight Of Evidence (WOE) approaches for risk assessment in the marine
environment: definition of weighted criteria for elaboration of individual
Lines Of Evidence (LOES)

INTEGRATED MODELS FOR RISK ASSESSMENT

Bioavailability - i» :
Jf chemicals

Toxicological

Bioassays community,

biodiversity..

kotoxicological" y
‘ approach Ecology
(biomarkers) (population, .

CRITICAL ISSUES IN RISK ASSESSMENT

Interpretation and significance of
complex datasets of heterogeneous
results

Qualitative and quantitative
evaluations: indices and scales
development

Integration of different typologies of
data

Synthetic risk
characterization/communication




Fixed point: «Sediment is a resource to be
RE-USED as an alternative to disposal at
sea»

The start: (LC) London Protocol ‘96 -

Dredged material assessment framework
— Dredged Material Characterization |
— Beneficial uses e

The Italian regulation in force on the management of dredged material
— Weight Of Evidence (WOE) approach for sediment classification
— Management options according to quality (hiearchy)

EU Experimental projects on sediment reuse (on land

and in coastal environment);

monitoring and environmental quality assessment:
SEDITERRA, SEDRIPORT, GEREMIA, GRRinPORT




Modified from Specific

0P | DREDGED MATERIAL ASSESSMENT FRAMEWORK (LP)

LONDON CONVENTION
AND PROTOCOL

Guidelines for

Assessment of Dredged

Material
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Beneficial
Use

Is beneficial use
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Environment Ministry Decree n. 173/2016

The Decree of Italian Ministry of Environment n.
173/2016 entered into force on 21 September
2016:

e updates technical procedures on how to apply
for a dumping permit for dredging sediments
originating from marine and brackish waters or
from reclaimed coastal lands;

 the technical Annex establishes criteria and
methodological procedures for dredging
sediment characterization, their classification
and identification of appropriate management
options and monitoring.

Supplemento ordinario alla “Gazzetta Ufficiale,, n. 208 del 6 semembre 2016 - Serie generale

Spadiz_abb. post. - an. I, comma 1
Legee 274 Roma

GAZZETTA &3 UFFICIALE
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DELLA REPUBBLICA ITALIANA

a1 SIPUBBLICATUTTII
PARTE PRIMA Roma - Martedi, 6 settembre 2006 gyoi B
DIREZIONE E REDAZIONE PRESSO IL MINIST DELLA GIUSTIZIA - UFFICID PUSBLICAZIONE LEGEI E DECAETI - VA ARENDLA, 70 - 03786 ROMA

JELLO STATO - YIA SALARIA, 681 - 00138 ROMA - CENTRALING 05-85041 - LIBRERIA DELLO STATO

MINISTERO DELL’AMBIENTE E DELLA
TUTELA DEL TERRITORIO E DEL MARE

DECRETO 15 luglio 2016. n. 173.

Regolamento recante modalita e criteri tecnici per
I’autorizzazione all'immersione in mare dei materiali
di escavo di fondali marini.

A group of expert (osservatorio) composed by member of ISPRA, ISS, CNR, Environmental
Protection Agencies and coastal regions, has concluded a process of analysis of the critical
issue of the Decree within the first 5 years of application and has elaborated a series of

proposals for its revision and implementation



Technical annex

Type of dredging area
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Chapter 1

COMPLETE characterization SIMPLIFIED characterization

Characterization
and classification

Ecotoxicological analysis,

Standard chemical parameters, Ecotoxicological analysis,

physical characterization

Chapter 2 -
With toxicity <lowitis
(Path 1) : er',Jy on specific
(Path 11) R,
criteria for chemical :
and ecotoxicological use integrated (not
classification weighted) chemical -
ecotoxicologial classification
Quality classes ﬂu ﬂn
Management
and monitoring TECHNICAL REQUIREMENTS FOR THE MANAGEMENI OF MATERIALS
Chapter 3 ACCORDINGITO THE CLASS OF QUALITY.
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Quantitative risk assessment model on Weight of Evidence (WOE)
approach: Sediqualsoft®
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Integrated characterization and weighted
approach for sediment quality assessment

LOE LOE
Ecotoxicological : Chemical
characterization

-

Integrated sediment
characterization

haracterizatio

and standardized
procedures

High development
of private laboratories

(accreditated methods),
promoting new
expertises

Ecotoxicological hazard

Chemical hazard
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Italian Environment Ministry Decree n. 173/2016

Class Management Options (in the marine environment/close to...)

Sands (fines < 10%) to be used or re-located in the following hierarchy:

« Beach nourishment;

» Reconstruction of natural structures in marine coastal environments including use
for the restoration of shorelines;

 Filling of breakwater and embankments in port areas;

» Disposal at sea (> 3 NM);

» Disposal in aquatic confined facilities

Material to be used or re-located in the following hierarchy:

* Disposal at sea (> 3 NM) with recomm. environmental monitoring;

* Disposal in confined facilities within port, or capping, with environmental monitoring.

» Disposal in confined facilities able to retain all the grain size fraction of sediment;
C » Capping, with environmental monitoring.

* Disposal in completely sealed confines facilities, with environmental monitoring.

*Material to be managed with special environmental safety procedures, whose removal and
handling must be assessed with Environmental Risk Assessment




The weighted approach is used not only for sediment characterization, but also for
integrated monitoring of port areas: Environmental Quality index for ports

GEREMIA PROJECT LINES OF EVIDENCE

Chemical
analyses

LOE 1: Sediments chemistry
LOE 2: Column Water chemistry (passive samplers)

BN Sediments

LOE 3: Bioavailability on sentinel organisms
LOE 4: Biomarkers on sentinel organisms
LOE 5: Bioassays

LOE 6: Analyses of benthic communities

Water column

Bioaccumulation
of chemicals

®) Sediqualsoft

Sediqualsorn- v.3.0
LOE1
Results

LOE4

Results

WOE
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Integration of various LOEs into WOE and class of Risk

environmental 'hazard’' maps

Class of Class of Class of Class of Class of Class of
HQ. HQ, HQg4 HQgy HQgparTeRY HQcs
normalization normalization normalization normalization normalization normalization
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WOE
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integrated environmental quality index
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Banchina Isola Bianca 21/05/2019
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Port of La Spezia: 5 lines of evidence

LIVELLO DI PERICOLO

Sito Campagna | chimico chimico 1, oaccum| .. saggi WOE
. .| colonna biomarker |ecotossicolo
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Monitoring suveys carried out within Interreg Se.D.Ri.Port. project
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Port of La Spezia: 5 lines of evidence

Survey May 2019

Golfo della Spezia
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Port of La Spezia: 5 lines of evidence

Survey September-October 2019
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Journal of Environmental Management 332 (2023) 117208
o by Contents lists available at ScienceDirect =
£ “3x
gy Journal of Environmental Management
by 2
ELSEVIER journal homepage: www.elsevier.com/locateljenvman

Other application of WOE approach: »

An innovative methodological path to attribute the hazard property HP14 %55
“ecotoxic” to waste using a weight of evidence approach

- HP14 (ecotoxic) for wastes

- reuse of sewage sludges in agriculture

- reuse of coal ashes or C&D (construction and demolition materials) for
road foundations

- rivers (ex. Cecina river with 9 LOEs)

- new special legislation for Venice Lagoon

- offshore oil and gas platforms

- monitoring of complex marine enviroments

(Costa Concordia shipwrek )




Some remarks on WOE approch...

e WOE models represent a fundamental tool for summarizing and interpreting large
datasets of heterogeneous data, singularly or in an integrated environmental quality index

e 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

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

e The integrated environmental quality index generated by the model can be used for
generating of environmental 'hazard' maps.

IsittoSuproreperlaProezione. oo T rotesiane
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New legislation

(amendment of art 184 quater DIgs 152/06)
END OF WASTE

In order to promote investments in circular economy projects, to
foster technological innovation and to guarantee the safety of maritime
transport, the competent administrations may authorize, subject to
characterization, ....also for single particle size fractions, of the
materials deriving from the dredging of port and marine-coastal
areas in agreement with the regulations in force, [...], the reuse of the
aforementioned materials on land and in marine-coastal environments also
for single particle-size fraction obtained after mechanical separation.

[......] the technical decree estabilishing the options for reuse of
dredging sediments and every single particle size fraction according to the
best available technologies, still to be issued

% @@

Under discussion on ‘for single particle-size fraction obtained after mechanical separation’:

- application of the discipline of by-products for the reuse on land of «excavated earth and
rocks» (Decreto «terre e rocce da scavo»)

- application of the «new annex to DM173» for the reuse in marine-coastal environment



La coopération au cceur de la Méditerranée
La cooperazione al cuore del Mediterraneo

4% |nterreg I YSEDI Reuse after sediment treatment
MARITTIMO-IT FR-MARITIME TERRA

Fords europen de Géveioppement regonal

R/

s comparative study of current legislation and best practices
adopted in the field of land management of contaminated
dredged sediments implemented in Italy and France.
Comparison between the different management options and
methodologies adopted in the two countries

0

» Recognition of the treatment processed applied to contaminated
sediments, innovative and already of consolidated use in the
countries involved, capitalization of the knowledge acquired in
previous projects

< Experimental activities through pilot plants for the treatment and
valorization of sediments, through the application of soil-washing,
bio-remediation and energy recovery techniques - Drafting of

guidelines.
https://www.sediterra.net/it/

http://interreg-maritime.eu/web/sediterra




Milestones and needs:

- Solid technical-scientific assumptions are common in various marine and terrestrial
environments
- Solidi presupposti tecnico-scientifici comuni ai vari ambienti marini e terrestri

- Effective and environmental friendly management solutions are available
- Soluzioni gestionali fattive ed ambientalmente compatibili

- Importance of a large-scale national (international) vision
- Importanza di una visione nazionale (internazionale) di ampia scala

- Need for defined roles between the different stakeholders (authorities, SNPA, regional
administrations, AdSP) to facilitate collaboration and resolution of critical issues

- Necessita di ruoli definiti tra i differenti soggetti (capitanerie, SNPA, amministrazioni
regionali, AdSP) per agevolare la collaborazione e la risoluzione delle criticita

- Aless fragmented legislation (sometimes inspired by legitimate but specific interests)
and aimed at defining "framework" laws is desirable

- Una attivita legislativa meno parcellizzata (talvolta ispirata a interessi legittimi ma di
parte) e finalizzata a provvedimenti «quadro»
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