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1. Introduction on ICZM

2. Case study of Carrara Harbor (SIN) 

3. Discussion on sediment management
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OUTLINE



MEDITERRANEAN AREA
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ICZM IN EUROPE
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May 2002 – EU Recommendation for actuation of ICZM in Europe  

June 2006-Ottobre 2007, publication of green and blue Books of EU on 
Integrated marine policy (ICZM and use of the sea)

January 2008 (Madrid), VII Protocol of Barcellona Convention 
on ICZM in the Mediterranean Sea
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DCZM IN ITALY
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ROLE OF MARINE AGGREGATES ON ICZM

Aggregates demand is large and it will increase in the future;
Construction industry versus beach replenishment are generating a competing use; 

Beach replenishment will increase with erosional regime and climate changes  

New resources need to be found and exploited

KNOWLEDGE!!!Rome 7-8 May 2009

Bruntland - WCED (1987)
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1661 km of coastline suffering of erosion

Using 100 m3/m, about 167 Ml m 3 of sand are needed

@ 10€/m3 1,7 Billions €
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From: GNRAC: Studi Costieri” Vol. 10



About 5 Ml m3/yr

Until 1999 the main final destination for 
sediments has been off shore dumping 
(beyond 3 miles from the coastline).

Since 2000 other management options 
have been considered (nourishment, 
CDF and, secondly, treatment and 
beneficial use).

QUANTITIES AND DESTINATION
OF HARBOR DREDGED SEDIMENT
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Contaminated sites of National Interest (SIN)
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Intervention values Coloumn B 152/06 Dangerous waste

Confined Disposal Facilities

Item 996 of art.1 law 296/06 (Finantial Law 2007)
DM 7/11/2008 

SEDIMENT MANAGEMENT OF DREDGED MATERIAL

LandfillReplanishment



APUO-VERSILIAN COAST

Length: 50 km (between Magra River and Livorno)

Characterized by sandy beaches

Marina di Carrara harbour was built in 1924 is and 
Viareggio in 1604.



WAVE CLIMATE AND MORPHOLOGICAL EVOLUTION
The prevailing winds are seasonal

• from W-SW during spring and summer time
• from NNE during winter

Wave climate is monodirectional from 220-240°N

Closure depth of 14 m

The net transport is directed southwards

The Apuo-Versialian coast is suffering 
intense erosion (Carrara Harbor 
construction,  a groins field and the 
controlled river mouth)

Contaminated Site of 
National Interest
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Animation prepared by Arjen Luijendijk (DELTARES)

Along Versilia coast, a requirement of about 30,000 m3/y is necessary until 2035 in 
order to maintain the overall 2005 shoreline position down drift of the existing coastal 
protection scheme (WL | Delft Hydraulics 2006).
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SEDIMENT MANAGEMENT
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References, years, dredging and destinations volumes.
Dredged volumes authorized by MATTM with 10 decrees (2 authorized by local administrations in 2000 and 2006).
The last 4 interventions (out of 12) were carried out at the harbor inlet, suggesting an average filling of about 10.000 m3/y.
Only in 2007 a compensation strategy has been adopted. 



Summary of SM at Carrara Harbor.
The sum of sediment input, sediment transfer and sediment output (874,500 m3) is greater that the 
sediment dredged between 1993 and 2008 (849,500 m3), because the ministry of Environment has recently 
required the Port Authority of Marina di Carrara to balance the transfer of sediment (25,000 m3) from the 
navigation channel to the CdF with a beach nourishment project of the same volume.

FLOW DIAGRAM OF SEDIMENT BUDGET
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SEDIMENT DEFICIT
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OFFSHORE 
DUMPING

CDF

Cappucci et al. (2009)
Modified from Montague, 2008



SUSTAINABILITY OF COMPENSATION CRITERIA
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Long term and large scale sustainability of such criteria is still under investigation by the 
Authors and requires further understanding on:

• estimation of the sand volume available offshore and inland ;
• cost/benefit analysis of characterisation and transport ;
• emission of CO2 related to sediment transfers.

What about the applicability of compensation criterion for capital dredging?

Will it be possible for the Port Authorities to find and buy suitable sand from sites close by?

How long it will take to complete the compensation?

Will it be possible to negotiate access to nourishment areas with authorities and 
stakeholders?

Bottom-up or top-down approach of planning management? 



SAND COMPATIBILITY
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A LOOK TO THE FUTURE: USE OF THE SEA
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RESEARCH LINE 1: 
APPLICATION OF VII PROTOCOL
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In Italy the In Italy the applicationapplication of the VII of the VII ProtocolProtocol
““shouldshould”” produce a cultural produce a cultural innovationinnovation ……
changingchanging attuationattuation, , legislationlegislation, , communicationcommunication
and training.and training.

LL’’art. 3 art. 3 establishestablish thatthat ““landward limit of the coastal landward limit of the coastal 
zone, which shall be the limit of the competent zone, which shall be the limit of the competent 
coastal units as defined by the Partiescoastal units as defined by the Parties””…… and and ““Each Each 
Party shall adopt or promote at the appropriate Party shall adopt or promote at the appropriate 
institutional level adequate actions to inform institutional level adequate actions to inform 
populationspopulations”” ..

LL’’artart 88-- ““Shall establish Shall establish in coastal zonesin coastal zones , as from the , as from the 
highest winter waterline, a zone where construction is highest winter waterline, a zone where construction is 
not allowed. Taking into account, inter alia, the areas not allowed. Taking into account, inter alia, the areas 
directly and negatively affected by climate directly and negatively affected by climate 
changechange and and natural risksnatural risks , this zone may not be less , this zone may not be less 
than than 100 meters in width100 meters in width , subject to the provisions , subject to the provisions 
of formal notification in areas having particular of formal notification in areas having particular 
geographical or other local constraints, especially geographical or other local constraints, especially 
related to population density or social needs, where related to population density or social needs, where 
individual housing, individual housing, urbanisationurbanisation or development are or development are 
provided for by provided for by nationalnational legallegal instrumentsinstruments. . Stricter Stricter 
national measures determining this width shall national measures determining this width shall 
continue to applycontinue to apply ””..

RoadsRoads: 22%: 22%
RailwaysRailways: 19%: 19%
URB: 15%URB: 15%
High High coastcoast: 15%: 15%



RESEARCH LINE 2: SEA BED CLASSIFICATION 
FROM WIND FARM TO SEDIMENT RESOURCES
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THANKS FOR ATTENTION

www.enea.it

sergio.cappucci@enea.it
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