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1. THE PORT OF LIVORNO CHARACTERIZATION
The site remediation of national interest (SIN) of Livorno has a total extension of approximately 2000 ha
and a sea area of 1400 ha.
The sea area (see. Fig.1) is bounded on the north by the Arno River’s mouth spillway canal and on the south
from the lighthouse of Livorno, with a total length of about 4,250 m.
The site, classified as SIN, has been submitted to a series of in-depth analysis and controls by "ICRAM" Central Institute for Scientific and Technological Research Applied to the Sea.
The characterization plan for this area has been prepared by ICRAM in order to reach the full site
characterization, including chemical-physical and microbiological investigations and ecotoxicological
analysis of the water column and biotic.

Figure 1. Perimeter of SIN (Livorno).

The whole bounded area is heavily populated. In fact, in addition to commercial activities related to
maritime transport, production activities of a chemical, solvents and mineral oils, fresh fruit, forest products
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and paper are located. There are also areas dedicated to copper and non-ferrous materials trade and
specialized areas for toxic wastes treatment.
In particular, port and industries in Livorno are characterized by the presence of important manufacturing
plants classified as "industries at risk of a major accident" and a railway station with the handling of
hazardous substances.

ISPRA has identified the chemical and ecotoxicological approach as the most appropriate criteria for
assessing the sediments quality.
On the basis of these criteria "intervention values" have been defined for all SIN, i.e. those concentrations
above which interventions aimed at rehabilitation and restoration of the marine environment or investigated
transition are necessary.

1.1 Heavy metal concentrations

Inside certain areas of the SIN concentration values of metals such as Cd, Pb, Zn and Cu on top of column
B, Table 1, Annex 5 to Part IV of D.Lgs.152/06 have been observed.
The most contaminated areas (source ICRAM) are identified in the following figures (tables show the
concentrations of: Cadmium, Lead, Zinc). In particular, an area was identified (circled in red in Figures
1,2,3) within which metal concentrations exceed 90% of legislation limits (column B) and the main
composition of sediments is silty-clayish.
The sediment sampling for the project has been carried out in this area.
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Figure 2. Cd concentration. Depth 0-50 cm. Source ICRAM.

Figure 3. Cd concentration. Depth 50-100 cm. Source ICRAM.
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Figure 4. Cd concentration. Depth 100-150 cm. Source ICRAM.

Figure 5. Pb concentration. Depth 0-50 cm. Source ICRAM.
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Figure 6. Pb concentration. Depth 50-100 cm. Source ICRAM.

Figure 7. Pb concentration. Depth 100-150 cm. Source ICRAM.
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Figure 8. Zn concentration. Depth 0-50 cm. Source ICRAM.

Figure 9. Zn concentration. Depth 50-100 cm. Source ICRAM.
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Figure 10. Zn concentration. Depth 100-150 cm. Source ICRAM.
More severe contamination were detected in deeper sediment layers (> 50 cm).
Surface sediments are contaminated too, but with values below those of rules (see Table 1).

Table 1 - Heavy metals concentrations in the identified area at different depths.
Depth

Cd (mg/kg)

Pb (mg/kg)

Zn
(mg/kg)
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0-50 cm

1.5 - 13.5

< 95

196 - 650

50-100 cm

> 13.5

> 900

> 1350

100-150 cm

> 13.5

> 900

> 1350

150-200 cm

> 13.5

> 900

> 1350

Limit 152/06 (col. A)

2

100

150

Limit 152/06 (col. B)

15

1000

1500
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In the identified area sediments are characterized by a fine grain size (silt-clay) and a significantly reduced
hydraulic permeability.
Classic remediation technologies (eg. The soil-washing) are inadequate or too expensive for the treatment of
this type of material. Instead, in the electrokinetic method, contaminant transport is most effective when the
particle size is fine.
The sampling of the sediments was carried out by University of Pisa within the selected area.
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