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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
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Main novelties

Detalied description (present and previous information) of the
characteristic of the dredging area;

Sampling strategy according to different areas: more detailed
where the risk of contamination is higher (the docks of a great
industrial port) and way simpler where contamination is
presumably lower (i.e. recreational beach);

Weight of Evidence (WOE) approach for hazard assessment;
Priority role of ecotoxicology (characterization and monitoring)

5 sediment quality classes and corresponding environmental




Technical annex .
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Chapter 1

inner harbor areas and port
entrance > 40000m?

Turist ports, port entrance < 40000
m?3, Coastal areas /river mouth

Characterization

and classification Ecotoxicological analysis,

Standard chemical parameters,
physical charactesi

Ecotoxicological analysis,

physical characterization
Chapter 2

With toxicity <low it is
passible to focus on specific
chi>mical parameters and to
use integrated (not
weighted) chemical -
ecotoxicologial classification

(Path 1)

(Path 1) Integrated weighted

criteria for chemical
and ecotoxicological
classification

‘L [c] > 12 [C] < L2
E|D . B A
Management 8 A
and monitoring TECHNICAL REQUIREMENTS FOR THE MANAGEMENT OF MATERIALS
Chapter 3 ACCORDING TO THE CLASS OF QUALITY

AND ENVIRONMENTAL MONITORING OF DREDGING, TRANSPORT AND DISPOSAL AT SEA



Sampling Strategy

Inner harbour Core sampling: ex.4.15 m to be dredged
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From pass-fail/worst result approach to integrated
weight of evidence (WOE) criteria

Chemical classification was
determined by at least one mzzmn@éumcx,\w
parameter exceeding the -

threshold level
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Integrated Characterization and weighted
approach for sediment quality assessment

™ LOE 1
% ﬂ Ecotoxicological
X y = characterization

Integrated sediment
characterization

Ecotoxicological hazard Chemical hazard
HQc (L2) = Negligible

Quality classes

Slight < HQ (L2) < Moderate
Absent . c(2)

HQc (L2) = High
HQc (L2) > High
HQ¢ (L1) < Slight

HQc (L1) 2 Moderate and
HQc (L2) < Slight
Slight




Criteria for choosing the bioassay battery

The bioassay battery should include at least three bioassays with three different species, as follows:
1sttype: a bioassay on the solid phase;
2" type: a bioassay on the liquid phase (pore water or elutriate);
3rd type: a bioassay with chronic/sub lethal/long term effects, with proved high sensitivity

Bacteria Algae Crustaceans Mollusks Echinoderms
Dunaliella
tertiolecta o 5 e &
3 3
3T = )
: S .| Pheodactylum| 3 = s . T Crassostrea Mytilus Paracentrotus
Specie | Vibrio fischeri ; = s Acartia tonsa S : B or
tricornutum F % 3 - gigas glloprovincialis lividus
] (7} :\
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costatum
£ Liquid Solid - L Whole Liquid Whole Liquid - - A
Matrix neses | s Liquid phase Liquid phase sediment i sediment i Liquid phase Liquid phase Liquid phase
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Chemical threshold levels

L1
Trace elements [mg kg1 dry weight
Arsenic 12
Cadmium 0.3
Chromium 50
Chromium VI 2
Copper 40
Mercury 0.3
Nickel 30
Lead 30
Zinc 100
QOrganic contaminants [ug kg1] dry weight
Organotin compounds 5 (TBT)
Z PCB* 8
2 24'-4,4 DDD 0.8
2 24'-4,4 DDE 1.8
2 24'-4,4 DDT 1.0
Chlordane 2.3
Aldrin 0.2
Dieldrin 0.7
Endrin 2.7
a-HCH 0.2
b-HCH 0.2
y-HCH (Lindane) 0.2
Heptachlor epoxide 0.6
HCB 0.4
Petroleum Hydrocarbon C>12 Not available
2PAHs16 900
Anthracene 24
Benzo[alanthracene 75
Benzo[a]pyrene 30
Benzo[b]fluoranthene 40
Benzol[k]fluoranthene 20
Benzo[g,h,ilperylene 55
Crysene 108
Indenopyrene 70
87
21
110
35
153

2x103



Integrated weighted criteria: Chemistry LOE

Evaluation of chemical hazard (HQ.) based on the number of parameters exceeding
thresholds L1 and L2, the magnitude of such exceedances and type of contaminant
(Priority or Priority Hazardous substances, according to Annex Il of Directive 2008/105/EC).

* Ratioto (L1 and L2) reference (RTR);
* Adjustment according with

contaminant type; Caratterizzazione chimica dei sedimenti
«  Calculation of mean of RTRs < 1; B e DR
° Calculation of sum of RTRs > 1; -_,E.__;., Porto di Marina di Carrara = A 3
*  Calculation of Hazard Quotient (HQ); sdo B ’ ‘
. . . Data 27/02/2015 o8 SN A B 2 Chiudi
* Determination of corresponding class J
Log. Campsonaimer to MCIA | - . -
of hazard. o e - : T ¥ Elimina elaborazione
Livello A(0-50) ] a a
N - Cod. Campione MC}/O-SO
Z RTRW(J)RTR(j)gl M Note 15LADB8A3
HQ. = = N +ZRTRW(k)RTR(k)>1 . e
k=1 L1 L2
Indice HOQc 6,226

CI-ASS OF HAZARD Max % contr g HQc ‘ ﬁ,oiiSommaPEBi)i 1 pé},is;muna PCB]V

N* pasam. non conformy 4 ‘ | 0

N™ param. con nferimanto 26 ‘ 22

N*® pasam analzzali 42 ‘ a2

Classe d) ravita del pancoko ASSENTE

A £\




Integrated weighted criteria: Bioassay LOE

The results of ecotoxicological analyses are assessed as a whole at the level of
"battery" (not of single bioassay), weighting the biological relevance of the
measured effects (end-point), the statistical significance of measured results, the
assay conditions in terms of tested matrix and duration of exposure.

Mortality 3

ENDPOINT (E) MATRIX (M)
Fertilization 1.5 Whole sediment 1

Development 1.9 Interstitial water 0.8
Algal growth 2.1 Elutriate 0.7
Bioluminescence 2.4 Wet sediment 0.6




Integrated weighted criteria: Bioassay LOE

Data accuracy control <
yes
Effect calculation o Sample mean(i)
EffeCtm = }‘ Control mean(i) 1CY
z4 Statistical comparison between sample and control groups
1 sample replicate s> 3 and wample replicates < 1
A conirol renllmro:ﬂ/ or control replicates < 3
Significance calculation and adjustament > | oat
Z=020r050r1
02 - settable byuser
0.05 0.06 iP
A , .
Effect(i) *Z(i
Threshold comparison Effect(,-)(w) = foth’lOld()
Battery HQ calculation
W, = E *M*Et*(H,
N HQgattery = Zﬁ: 1 Effect,(K)* w,| W2 (H)
E = Endpoint




Software-assisted tool

Sediqualsoft 109.0 ® WOE ln tegra tlon

I Caratterizzazione ecotossicologica Caratterizzazione chimica

Inserimento e elaborazione dati
Risultati
Dettaglio risultati

Classificazione di qualita dei materiali
di escavo

Classificazione

(L | Risultati integrazione manuale

Inserimento dati e elaborazione dati

Classificazione

Risultati

E)E

Dettaglio risultati

User’s Manual
Livelli chimici di riferimento

Inserimento e modifica riferimenti locali

EIEE

4 | Risultati integrazione automatica

‘ Crediti ‘

Chiudi
applicazione

More than 60 copies distributed
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Integration of chemical — ecotoxicological data
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WOE integration: sediment quality assessment

Caratterizzazione ecotossicologica Caratterizzazione chimica
. Integrazione
Inserimento e elaborazione dati Inserimento dati e elaborazione dati Integrazione manuale .
automatica
.
———————
Risultati Classificazione
Chiudi
Dettaglio risultati Risultati
Estratto_LOEL -]
) ) ) . . |2, | Dettaglio risultati = n = o T =
Classificazione di qualita dei materiali o Aona_tode Ete_mde w':.:ov o Sample_code Clices s 4 Integraee
di escavo e Trapons Portn o Tragan Trapani_2014 e P}
\ = | Livelli chimici di riferimento rapare Porto o Tragan Trapani 28614 e
T Porto Ty 4 T 1_J014 wn
Classificazione '.r::: »,nz .,1: !:::: v:;:::u:::-u e Aget
Inserimento e modifica riferimentilocali | . ., ., + o~ o~ T v A L ion
Risultati integrazione manuale
Risultati integrazione automatica Estratto_LOEJ
. Arwa_tude - e wode - Tampling sodke - lempin_tode . Cheze so e intagrws -
[ o | [ chiudi | = Trapani Pomodi Trapani  Trasani 2814 ™A 5
l pani Purto d Trapam Trapan 2014 et -
z ¥ b 4 A b Portodi Trapsni  Trapani_2914 TPLC Aol
Classificazione della Classe di Qualita dei sedimenti = Aichs el s it Sogsl
Riferimento:Nazionale ', . "ot ™er T o . o
’ o . 0
Cod, Camplone Sito Classificazione chimica Classe-dipericolo; Classe di qualita
etotossicologico del materiale -
| Integrazione
TP1A parto di Trapani HQG(LCB)<» Basso ASSENTE ~ manuale
TP181 Porto di Trapani HQe (LCL) => Medio BASSO
P10 Porto di Trapani  HQc (LCB) »= Medio & HOC (LCL) <= Basso  ASSENTE [ A
TPAE Porto di Trapani  HQc (LCB) >= Medio @ HOC (LCL) <= Basso  ASSENTE [ A ]
TP2A Porto di Trapani ¥
TP2B Porto di Trapani HQe (LCL) => Medio ASSENTE
TP2C Porto di Trapani HQe (LCL) => Medio ASSENTE
TP2D Porto di Trapani HQC(LCB) <= Basso ASSENTE [ A ]
TP2E Portodi Trapani  MQc (LCB) >= Medio e HAC (LCL) <= Basso  ASSENTE [ A ]
TP3A portodi Trapani  HQc (LCB) >= Medio e HAC (LCL) <= Basso  ASSENTE [ A ]
P38 portodi Trapanl  HQc (LCB) >+ Medio @ HQC (LCL) <= Basso  ASSENTE
TP3C parto di Trapan HQC(LCL)<w Basso ALTO [ 0]
P30 Porto di Trapani HQc(LEL)<= Basso ALTO “
TR3E Porto di Trapani HQC(LCL)<= Basso ALTO “
TP4A Porto di Trapani HQe(LCL)<= Basso ALTO “




Class

Management Options

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

« Beach nourishment;

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

« Filling of wharfs and embankments in port areas;

* Dumping at sea (more than 3 Nautical Miles);

» Disposal in confined facilities.

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

» Dumping at sea (more than 3 Nautical Miles) with environmental monitoring;
» Disposal in confined facilities, or capping, with environmental monitoring.

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




Comparison of the two classification approaches: 549 samples coming
from Italian harbour and coastal areas

Manual ICRAM-APAT 2007

. DM 173/2016

Manuale DM 173/2016
ICRAM-APAT
2007

162




Port of Cagliari

(Sardinia)
c c2 D E
0% 0% o —o% Port of Marina di Carrara

(Northern Tuscany)

Coastal area of Piombino
(Tuscany)




For further details contact:

david.pellegrini@isprambiente.it
fulvio.onorati@isprambiente.it

Vi @isp nte.it ISPRA
cristian.mugnai@isprambiente.it S S P

e la Ricercn Ambientale

f.regoli@univpm.it
g.derrico@univpm.it

ISMAR

Istituto di Scienze Marine




