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Dredgingsedimentmanagement

Every year in Europe 1€2D0 million nt of polluted sediments are
dredged and need to beisposed of in specific and expensive ways.

On anationallevel port sedimentsin surplusamountto about50 million
m3 with anaveragencreaseof about5 million m3/yeat

Italy isthe secondEuropearcountry in theMediterraneanfor the length
of its coastsandit has653ports (Apat2006)

Qntaminated sediment = dangerous @

Thequality of the sedimentis defined Consolidatedechnologies
exclusivehby theconcentrationvaluesof the U0 Landfilldisposal
contaminants U Inertization
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Contaminated sediment dangerous waste
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The Green Deal sets ambitious targets of which the circular economy is a ke
element

Mobilising research
and fostering innovation
Transforming the

Increasing the EU's Climate EU’s economy fora A zero pollution ambition
ambition for 2030 and 2050 sustainable future for a toxic-free environment

/ \
Supplying clean, affordable Preserving and restoring
and secure energy The ecosystems and biodiversity
European
S ——

Mobilising industry Green From ‘Farm to Ifork': a fair,

for a clean and circular economy Deal healthy and environmentally
————— friendly food system

Building and renovatingin an
enerqy and resource efficient way

Accelerating the shift to
sustainable and smart mobility

Leave no one behind
(Just Transition)

Financing the transition

TheEU asa

A European
global leader

Climate Pact
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D. LGS.152/06 art.183

sediment = waste?
Xanysubstanceor objectthat fallswithin the

categoriedistedin AnnexA PartFourof this decree

and ofwhichthe holderdecideshasdecidedor is
obligedto discard

Normativeupgradepath from wasteto resource

D.M. 173/2016

sediment = resource
The newdecreestartsfrom the assumptiorthat
sedimentis aresourceto berecoveredandused

XMany stepsforward but criticalissuesemain

Bio-geo-morphologicalcharacteristics

Biogeochemicahspects

A Sinkof contaminants

A Difficulty of treatment due to compacphysical
structure and low microbialactivity

A Multiple factorsimpact ontheir quality anddanger

Ecologicahspects

A Indirect contactwith other matrices biota-water-air

COMPLEX MATRIX

Normativeaspects

EURegulations

A Lackof specificrulesfor sediments

A Lackof EUstandardizedsedimentquality guidelines
Different scientificapproaches

A Empirical theoreticaland/or integrated

Member Statedegislation

A Differentways ofcharacterization

A Continuousegulatoryupdating
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Physicalchemicalpre-conditioning; :

a) Sediment soilmixing (5:1 v/v) \ | —
Ky=10m/s —K=16m/s \, ,,;‘ :

b) Plannedrrigation aimedat reducingsalinityto

levelstolelated by theselectedplants

c) Surfacapplicationof vegetalcompost

Capacitive probe fodetectionof
soilmoistureverticaldistribution



Treatedsediment
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IR ET Marine andbrackish V- Al Brackishsediments
sediments - pYEa
TREATMENT / 0\
Phytoremediation Landfarming Cocomposting Soil reconstitution

REUSE AS AGRONOMIC
SUBSTRATE IN NURSERY
Brackishsediments Marine sediments Ornamental plants
'Y - Food plants
”j) Ornamental plants P (gl

CLEANSED
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"“*"Research objectives
Research aimed aéclaiming slightly contaminated
sites through phytoremediatioras an innovative
technology to recover dredging sediments using plants.
Twoexperimentalsites

1. Marine sedimentsfrom harbor (Livorno,ltaly)

2. Brackish sediments from navigable canal (Pisa,

Dredged
aediments
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Specific Objectives

An integrated system,at pilot level, basedon simultaneous
plant¢microorganismactionis proposedfor the recoveryof
dredgedmarinesedimentfrom the following points of view:

1) Contaminanteduction(DECONTAMINATION)

2) Restoration of agronomical and biochemical fertility
(FUNCTIONAL RECOVERY)



o The Livorno harbour
(Central Italy)

A e

ustrial canal

100 m wide

DredgedSedimentgm3) :
40000 Samples of polluted marine

% U taminated .
8000(01:) oA sediments were dredged from th

(25% ® Heavy metals industrial canal

m Hydrocarbons

/

15000 .} 180000
(5%) (57%)
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Desiginof the basin

| \\/ —<— || ALength15 m
SENE N AWidth 6 m
/ NN\ Apepthis m

: Nreatedsediment$80 n?
T st | - 1 ” | - .
Ee;mﬁa :‘a:;:tm feég:::tm g %&é&%@gﬁiﬁm g’x&;ﬁ; wnermgmn;:;bgm gi? r:‘PnE) oon

con terreno diriporte. 1.5

Sabbla 1< dg<3 mm
Ghlala 8<d;p<20 mm
Ghlalone 30<d5<60 mm

Terreno di riporto

Sedimento : suolo (3:1 v/v) Tubo drenaggioc in HDPE & = 63 mm
Strato drenante 448 —
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1. Highadaptabilityto water stress;

2. Resistance to high salt
concentrations;

3. Survival in the presence of
pollutants.

TamarixGallica

Plants selection

SpartiumJunceum
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sedirmEitss
Sediment Soil Compost Mix Italian
Soil legislation
-sediment  152/06 Sand
ColumnA Silt

Clay (%) 38.0 4.6 - 18.8 Clay
Silt (%) 465  26.2 - 25.0

Sand (%) 154  69.2 - 56.2

pH 778 799  6.92 71

E.C.(dSH 3,0 020  3.69 1.9

TOC (%) 1.20 0,075 451 0.860

N e o L oo

Cd(mgCd kg 155 ) 144 143 5 Sediment: soil (5:1 viv)

Cu (mgCu k§ 65 - 80.7 52.0 120

Zn (mgznkd) 278 x 258 256 150 A toplayer (about 10 cm)

Ni (mgNi kd) 84 ] 21.7 63.0 120 mixedwith greencompost(40
Pb (mgPb kg) 83 - 35.5 64.0 100 t/ha) to givenutritional support
Cr (mgCr kg 60 - 30.0 37.0 150 at the early stageof plant
TPHINGTPH 1566 . : 1430 10+350 " development

kg?) (C<12+ C>1z




Organic matter (compost)
addition
IR
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Orgamicmatter role
A Physical: ®
A Chemical: o
A Biological: ®
A Other: "

All these characteristicsenhancethe sedimenthealth and provide a
medium satisfactoryfor plant growth.

16


http://images.google.it/imgres?imgurl=http://www.leziosa.com/images/germi.jpg&imgrefurl=http://www.leziosa.com/germi.htm&usg=__J8A3t3353NwjBjRHl5pjOO-WBb0=&h=249&w=250&sz=38&hl=it&start=4&um=1&tbnid=5M7wv5Cr_zB66M:&tbnh=111&tbnw=111&prev=/images?q=microrganismi+foto+microscopio&hl=it&sa=N&um=1

.

74\

o 3
X ® S

o 3
S @ o3

o3
S @ ® S

Tamatix(~120
PLANTS) +
Paspalum

Spartium(~120
PLLANTS) +
Paspalum
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M After planting

Paspalumvaglnatumand
" Tamarixgallica ; E
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‘“-— — Paspalumvaginatumand
it Spartlumjunceum
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Paspalumvaginatum




= Paspalumvaginatumand
L Tamarixgallica
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Paspalumvaginatumand
Spartiumjunceum
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Rootdepth




SpartiumJunceum

e

Spartiumjunceum(L.) has a root system
predominantly taproot,

consisting of few roots with a diameter
between 10 and 20 mm and a depth
between50 and 80 cm
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