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Pilot Actions: Shape partners have identified specific items which need an in-depth examination at
regional scale and on which carry out specific pilot projects
Pilot action 5.4.1 -Sediment stocks characterization:
5.4.1.1 Analysis and collection of the regulations on exploitation of undersea deposits of sand,
5.4.1.2 Type of available data,
5.4.1.3 State of knowledge and actions to improve them and exploitation of deposits;
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Pilot action 5.4.3 - Developing the monitoring system with the reliable marine and terrestrial data

The Veneto Region (B1) is involved in Pilot Action 5.4.1, together with Emilia Romagna Region and
Abruzzo Region.
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1. Summary
The integrated management of marine and coastal areas is explicitly regarded as one of the main
components of the concept of sustainable development, as a tool to enhance the well-being of
coastal communities and maintain the ecological integrity and biological diversity of the sites.
On the basis of existing legislation (Legislative Decree No. 112 of 1998), the management of the
coastal area of Veneto, including planning, is assigned to the Veneto Region.
The approval of a federalism system for state property (Legislative Decree no. 85 of 28 May
2010) also provides for the transfer of the property of the maritime domain from the State to the
Regions.
Among the tasks regarding coastal management, prime importance is given to the defense of the
coastal zone, that should be implemented in compliance with the environmental restrictions
(such as the preservation of sites belonging to the Natura 2000 network).
The defense of the coastal areas and the maintenance of the navigability of the river mouths
must, in particular, be integrated with the land management of the coast to guarantee the
protection of the Venice’s lagoon and other coastal areas.
It’s therefore necessary, for the Veneto Region to emanate guidelines for the implementation of
the necessary measures against the erosion of the coastline. These guidelines will take into
account the regional (PTRC and Area Plans) and provincial (PTCP) land management plans, the
habitat conservation plans (Regional Plans for the management of Natura 2000 sites) and, in
addition, the local planning at municipal level (Piani degli Arenili - Beach Plans).
The Regional Territorial Plan of Coordination (PTRC) was adopted on 17.02.2009 by Regional
Government Resolution no. 372, pursuing the Regional Law no. 11 of 23 April 2004 (art. 25 and
4).
The PTRC reaffirms that it is necessary, even in land-use planning, to take account of climate
change and its effects. The phenomenon of coastal erosion is the most evident among the
reported effects of climate change in the region.
Veneto Region has about 160 km of coastline, all sandy, 18% are at risk of erosion.
Activities of nourishment and consolidation of the beaches are carried out to prevent and
counteract these effects.
Guidelines and rules must be set up, in accordance with the planning instruments, for the proper
management of the operations for the protection against erosion, taking also into account the
prevention of floods, the protection of areas of ecological interest and the rational use of natural
resources.

2. Project objectives
The goal is to ensure, with homogeneous interventions:
• the best way to choose the areas to be used for supplying the sands;
• the best methods to use the same for the nourishment of the coast;
• the definition of management mechanisms (the involvement of those authorized to carry on
economic activities on public property, should be facilitated);
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• the best methods for river mouths dredging and intervention in areas of high environmental
value.
With Resolution no. 2541 of 11.12.2012, the Regional Government decided to deepen the
knowledge on the Veneto region’s coastline, through specific studies, surveys and laboratory
analysis in order to define the different types of action that should be taken for the protection
from coastal erosion of the stretch of coast from the mouth of the Tagliamento River to the
mouth of the Po di Goro river.
The survey phase will consist in the collection and analysis of information on the Veneto region’s
coast condition and the related regulatory, environmental and planning constraints.
The state of the Veneto region’s coasts will be defined by:
• a review of local planning at municipal level (Piano degli Arenili - Beach Plan), of territorial
management plans at regional (PTRC and Area Plans) and provincial (PTCP) level and of
habitat conservation plans (Regional Plan for managing Natura 2000 network sites);
• a comparison with Directive 2007/60/EC ;
• the definition of the wave climate in the northern Adriatic;
• the definition of the subsidence of the coasts of Veneto region;
• the definition of river sediment transport;
• a collection of topographic and bathymetric surveys, aero photogrammetric, lidar;
• the calculation of the volume of accumulated or eroded sediment;
• the definition of the state of the coast and recent developments;
• the presentation of interventions against erosion (trough hard defense works and trough
nourishment);
• Identification of the resources (financial, territorial and sediments).
This pilot project aims to deepen this study, through the operational projects described below,
and to spread among the SHAPE project partners the acquired knowledge.
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3. Area of interest
The Veneto Region began in 2007 the search for offshore sand mining sites for beach nourishment
(between -11m and -39m below sea level), on the basis of the work already carried out by Consorzio
Venezia Nuova on behalf of the Water Authority of Venice.
The first phase of the activity, carried out by the CNR Bologna on behalf of the Veneto Region,
mapped potential marine aggregate extraction sites, to be used for the nourishment of the
coastlines, intersecting these areas with areas of environmental value ("tegnue") to exclude the
danger of damaging these marine environment.
The search for quarries was carried out offshore, for the presence of commercial fish species in the
nearshore, and for the difficulty of imposing limitations on fishing areas due to commercial interests.
The project is now focusing on issues related to mapping of compatibility with the coastal
environment preservation.

Extractive areas at sea (from “Project characterization of submerged sand deposits located in the northern Adriatic potentially
exploitable as sand quarries for the nourishment of Veneto coasts”. In yellow the investigated areas, in violet the areas already used
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Regione Veneto’s coastline from Bibione to Cavallino – Treporti.

Regione Veneto’s coastline from Lido di Venezia to Sottomarina.
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Veneto Region’s coastline from Sottomarina to Porto Levante

Veneto Region’s coastline from Porto Levante to Porto Tolle
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4. Project activities
The activities defined by the project, for the Pilot action 5.4.1 “Sediment-stocks characterization”,
will be:
• 5.4.1.1 Analysis and collection of the Regulations on exploitation of undersea deposits of sand
(here 4.1.)
• 5.4.1.2 Type of available data (here 4.2)
• 5.4.1.3 State of knowledge and actions to improve them and exploitation of the deposits (here
4.3)

4.1. Analysis and collection of the Regulations on exploitation of undersea deposits of sand
4.1.1. National legislation
Both, the Legislative Decree No. 112/1998 (art. no. 105), as well as the principles established by
Italian Constitutional Law, October, 10th 2001, no. 3 and by the jurisprudence of the Constitutional
Court, have changed the regulatory framework concerning the expertise in the areas of maritime
domain and territorial sea.
These rules have stated a general prerogative of the Regions and, where applicable, a Local
Authorities’ prerogative, justifying the jurisdiction of the State only if there is an overriding national
interest or in the cases expressly provided for by law.
The regulations which refer to request permission to handling of the seabed is as follows:
•
•
•
•

Decree of the Ministry of the Environment, January 24th, 1996;
Law, July 31st 2002 no. 179, art. No. 21;
Legislative Decree April, 3rd, 2006 n. 152, article no. 109;
Law January, 28th 1994, no. 84 (jurisdiction of the Port Authority, when established, for the
maintenance of the seabed of the port areas), article no. 6, paragraph 1;
• Legislative Decree April, 3rd, 2006 n. 152, article no. 184-bis and no. 186.
The authority to issue the licenses at issue is no longer placed on the State but to the regions, as well
as that concerning the placing of material at sea dredging of the seabed, under the new wording of
art. 109 of Legislative Decree no. 152/2006, provided that the State responsible for the authorization
is granted with respect to the payment of such materials for interventions that fall in the national
marine protected areas and in the case of pipelines and cables that are part of the energy networks
of national interest.
Currently, the licences are no longer issued by the State, now the licences are issued by Regions.
Based on art. n. 109 of Legislative Decree n. 152/2006, Regions will issue the authorization to
discharge into the sea of material from excavated of the seabed.
As regards the discharge into the sea of materials from work inside National Marine Protected Areas
and in the case of pipelines and cables belonging to networks of national interest, the State has the
responsibility for issuing the authorization.
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4.1.2. Technical provisions
To ensure a proper management of dredged material is required a detailed knowledge of its
characteristics.
The London Convention of 1972 (Protocol ‘96) and, more generally, the structure of international
law, provide that, to properly assess the environmental impacts that could result from dredging
activities and to be able to handle the material while fully respecting the environment, is required a
thorough knowledge of the nature and origin of sediments and a careful analysis of their chemical,
physical and biological properties.
The "Manual handling of marine sediments" - ICRAM-APAT (ISPRA), 2007 defines the methods of
sediment sampling, methods of analysis of the samples and the criteria for qualitative classification
of the material.
Depending on the type of the intervention, the dredged material, methods of spill and the
characteristics of the target, the activity of sediment management can create more or less significant
impacts on the environment and human health. These impacts may relate to the physical
environment (changes in the level of turbidity and the general characteristics of the seabed), the
chemical characteristics of the water column (increasing the content of organic matter and
pollutants) and biological characteristics (possible alterations in species-level and benthic
communities) of the area.
Is therefore of fundamental importance to formulate impact hypotheses and assess in each case
whether the planned changes are acceptable from the environmental, social and economic
viewpoint, otherwise it is necessary to introduce specific mitigation measures.

4.1.3. Regional provisions
Were examined regulations and administrative provisions of the Liguria Region, Tuscany, Lazio,
Campania, Basilicata, Puglia, Marche, Friuli-Venezia Giulia, in addition to those of the Emilia Romagna
and Abruzzo.
Most of them is equipped with a regional law to regulate the functions relating to the defense of the
coast and a plan for the integrated management of coastal areas, in order to promote the protection
and rational use of the coastal zone and its resources.
In general, the Plan is the instrument regulatory, technical, operational and financial by which are
programmed interventions directed at the protection and enhancement of coastal areas and has the
following aims:
a) it identifies the main uses in place and the size of the economic activities that insist on
coastal areas;
b) it checks the current condition of the coast, in relation to the phenomena of erosion and
retreat of the coastline;
c) after the strategic environmental assessment, required by Directive 2001/42/EC, it defines a
program of medium and long term for the overall defense of the coast, with the assessment
of the relative costs;
d) it sets out the arrangements for monitoring coastal dynamics.
However, it should be noted that, after the transfer of powers from State to Regions, the specific
skills have been implemented in different ways and with different schedules.
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An analysis of the regional legislation shows that:
• the crucial role assigned by the Tuscany Region to the Provinces. They issue permits
administrative functions, which allow the movement of the seabed for the purpose of
nourishment;
• the specificity of the Liguria Region to regulate the procedure for the approval of nourishment
interventions and the adoption of specific technical directives concerning its characterization
and assessment of the compatibility of sand destined for the nourishment of the beaches;
• the characteristics of the Emilia-Romagna Region that prefers the nourishment interventions
as a strategy for coastal defense;
• as regards the Puglia it shows the classification of nourishment interventions as part of a
broader plan of integrated management of coastal areas.

4.1.4 Veneto
Implemented by the Regional Offices of the Civil Engineers of Rovigo and Venice and / or
implemented by means of specific agreements with the Water Authority of Venice and the coastal
municipalities concerned, the coastal defense, in recent years, have highlighted the need to create a
synergy of interventions by achieve, both for the interaction of the works along the coastal strip, and
for interference with other economic sectors (fishing and tourism) that involve more and more
careful design and accurate even in the mitigation works.
In the Veneto Region were defined procedures for the granting of permits for the characterization
and assessment of the compatibility of sand destined for the restoration of the coast by means of the
Resolution of the Regional Council March 23rd, 2010, no. 1019, which follows the law July 31st, 2002
no. 179, concerning the technical guidelines for the characterization and compatibility of sand for
beach nourishment coastlines.
The number of sampling points and the parameters to be analyzed is determined according to the
type of area where the sand is drawn:
• Sampling points: for any type of investigation, regardless of the area of excavation size, is
referred to a number of sampling points;
• Parameters to be analyzed: in accordance with the Technical Annex to the Ministerial Decree
of January 24th, 1996, at the original site is provided for characterizing the physical, chemical
and microbiological contamination of sediments, with the addition of biological parameters
and ecotoxicology.
In general, the sampling technique used is that of coring or, in some cases because of problems of
technical feasibility (suitably marked), is provided for the drawing other suitable mechanical means
(bucket, etc.).
Sampling and analysis shall be performed by qualified personnel in public or private laboratories,
provided certificates.
For sea quarry (and lagoons) is required to carry out a study to identify the most important
biocenosis with detailed description of the fito – zoo – bentonitic community to be highlighted in a
suitable computerized map of appropriate scale (e.g. on the basis of the Regional Technical Map
scale 1: 10,000).
The proposed format of this study (no. samples, method of collection and analysis, data retrieval,
data analysis, analysis of results) must be agreed with the specialist facilities of reference ARPAV or
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public research institutes operating in the sea and in the transitional environments (ISMAR-CNR,
ICRAM, Universities).
ARPAV has data from 2009 to the present relating to chemical, physical and microbiological
characteristics of sediment samples characterized in the context of applications received on the
sands, which have been subjected to investigations of environmental compatibility for use for the
purpose of beach nourishment in erosion of shorelines.
The list of the main areas under investigation is following:
• excavation of soil close to the coastal strip, with respect to construction sites in the town of
Jesolo (VE);
• bars and sandbars near the mouths of rivers and coasts (Tagliamento river’s mouth, Port
Baseleghe Lovi channel’s mouth, Nicesolo river’s mouth - Falconera port, river mouth Livenza Porto Santa Margherita, Lagoon “del Mort”, Piave river’s mouth - Port of Cortellazzo , bar
parallel to the coast in front of Cortellazzo’s pine forest, Sile river’s mouth, old river Piave,
Brenta’s mouth, the area south of Sottomarina’s dam, Adige river’s mouth, Sacca Scardovari,
Po di Maistra river’s mouth, Caleri mouth, exit at sea Barbamarco’s mouth, Po delle Tolle
river’s mouth (Barricata).
Other available data are related to sand stored in temporary storage from:
• Del Mort Lagoon’s channel;
• Construction sites at Jesolo;
• excavation of the barrier Lido’s mouth.
From 2009 to today, the most critical issues identified in terms of pollutant concentrations, especially
concerning the overcoming of the following chemical parameters: IPA, DDE and hydrocarbons, as
well as some metals. It should be noted that, in the sands is often present significant concentrations
of bacteria (E. coli and intestinal enterococci).
However, the purely mechanical action of placing in accumulation and periodic mixing to reduce the
moisture of the matrix, are considered sufficient to ensure the removal of concentrations.

4.2. Type of available data
4.2.1. Definition of site-specific baseline values
The project, implemented by ARPAV in collaboration with ISPRA, it was concluded in 2010 with the
drafting of the Final Report "Analysis of the suitability of sediments along the Venetian coast for
beach nourishment activities emerged and submerged," has allowed us to acquire knowledge about
the characteristics of the sediments of the Venetian coast.
This study has allowed us to identify, within the basin in the northern Adriatic, in an area of interest
of the Veneto Region, thanks to analytical evidence on samples made by the Regional Civil
Engineering Department of Rovigo, an area south of the Adige strongly influenced by the
contributions of the Po River with concentrations of chromium and nickel that are significantly higher
than the remaining area to the north. In particular, the supplementary stations included in the 1st
phase of this project has helped to identify and confirm the range of variability of Cr and Ni, in areas
not affected by fluvial, whose values are in agreement, if not lower than the concentrations found in
samples of relict sands of the CNR.
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Regarding mercury, the analysis of the data that has been made in this project has confirmed the
presence of an area north near the river Tagliamento, which is heavily influence of nearby Marano
Lagoon and the mercury in the gulf of Trieste delivered by the Isonzo river. In the remaining areas,
excluding small confined areas near the mouths of rivers and at the inlets of the Lagoon of Venice,
concentrations are maintained below regulatory limits generally considered in the study.
The additional investigations of the 1st phase, with the analysis of the Regional Civil Engineering
Department of Rovigo, have allowed us to estimate that the total hydrocarbon contamination is
quite widespread throughout the area investigated, with values tend to be higher in the area
affected by the Po Delta .

4.2.2. Experimental activities
From the distribution maps of these 4 parameters can be identified as follows:
• an extended area of criticality fundamentally linked to the delta of the Po as regards the levels
of concentration of Cr and Ni;
• a relatively large area of mercury contamination in the northernmost part of the Veneto
Region border in addition to point sources of contamination along the coast from Caorle to
Chioggia;
• a widespread contamination from heavy hydrocarbons that affects the entire coastal area
investigated.
The total hydrocarbon contamination tends to occurs in the upper layer, while for Cr, Ni and Hg do
not have a clear trend concerning concentrations variation related to the sampling depth.
In order to understand how these parameters of interest are distributed at the regional level, all data
related to the project 1st phase have been processed with all previous data collected in the data set
for the development of the sampling plan.
The greater information density covered the top layer between 0 and 50 cm (layer 1) and for this
reason it has been initially focused attention on this layer.
Considering only the samples in the layer 0-50, data on concentrations of chromium, nickel and
mercury samples and subjected to partial digestion, were processed using interpolation techniques.
For each parameter was applied just a variogram that better fit to the data.
The variogram model used is produced by the superposition of a Gaussian curve and a linear one,
with anisotropy in a north-east south-west direction, which takes into account the current major
averages in the area.
The data relating to hydrocarbons was too uneven for the purposes of the processing and
representation on the map, because it is numerically insufficient for interpolation of data.
Consequently, for this parameter was performed simply an accurate pointwise representation.

4.2.3. Mapping of the deposits
Data for chromium in sediments have been interpolated on a regional scale, and they have defined
two areas within the northern basin of the Adriatic Sea that is of interest in the Veneto Region.
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The concentrations differ between southern sediments to the mouth of the Adige river and northern
sediment that are between the mouth of the Adige river to beyond Tagliamento river’s mouth.

Interpolation concentration data total Cr for the entire dataset available

On a regional scale, the nickel distribution has some similarities with the chromium distribution.
In northern Adriatic basin, which is of interest to the Veneto Region, it is possible to distinguish areas
with different levels of concentrations:
• an area located south of Porto Caleri, which has high pollutant concentrations and which is
significantly influenced by the contribution of the River Po;
• a central area to the river Tagliamento, which has low concentrations of pollutants, although
there are several areas with peaks up to 100 mg / kg SS;
• a northern area, beyond the river Tagliamento, which has values comparable with the
southern area and with a coast-lake concentration gradient.
In the central area, facing the lagoon of Venice, are particularly evident some points of
contamination, such as, similar to chromium, is clearly visible area of dumping. it is possible to
identify the contribution of inputs of freshwater delivered by pre-Alpine rivers (Tagliamento,
Lugugnana, Lemene, Piave and Sile).
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Nickel concentration, interpolated data for the entire dataset available.

In the area that affects the Veneto Region, the distribution of mercury is fairly homogeneous, except
for the part to the north which borders the Region of Friuli Venezia Giulia.
Near the coastal area, in front of the inlets of the Lagoon of Venice, we can identify areas with higher
concentrations, which are likely due to contributions of soil (object of waste dumping).

14

Mercury’s concentration, interpolated data for the entire dataset available.

Hydrocarbon contamination of sediments is widespread in all surveyed areas.
According to data provided by the Civil Engineering Department of Rovigo, we can see that the
concentrations tend to decrease with water depth.
In some areas, such as river Po’s delta, from the river Po di Maistra to the river Po di Goro, in the area
in front of the port of Chioggia and, more or less widely, from the mouth of the river Tagliamento to
Sile river’s mouth, the contamination is greater.

15

Concentrations of total hydrocarbons, samples of the 1st Phase and previous data, excluding the dataset of Civil Engineering of
Rovigo
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Concentrations of total hydrocarbons in the samples of the Civil Engineering Department of Rovigo.
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4.3. State of knowledge and actions to improve them and exploitation of the deposits
The agreement with the University of Trieste - Department of Mathematics and Geosciences,
provides for the construction and implementation of a geodatabase management for the coastal
zones of the Veneto Region (from the mouth of the Adige river to the mouth of the river
Tagliamento).
The geodatabase stores information on coastal stretches (cells), discretized according to the
physiographic and evolutionary features, as previously prepared by the Region of Emilia Romagna
(SICELL), following to the pattern elaborated for the risks from storm by the Province of Venice in
2001 and updated in 2005.
The activity also includes:
• the elaboration of a list of possible investigations to be carried out in the future to complete the
database for more efficiency;
• the collection and processing of all the spatial information and the latest findings in order to
reconstruct the evolution of the emerged and underwater beaches;
• the cataloging of coastal stretches based on the sedimentary budget (positive, negative or neutral);
• the classification of the openings/interruption of the coastline such as lagoon inlets, river mouths,
and artificial openings, considered as features in their own right;
• the analysis of the depositional anomaly for the above mentioned openings, if there are specific
topographic surveys, to identify the amount of sediment potentially available;
• the construction of a sedimentological map, where there is enough data, to categorize the
sediments available in the sources and the sediments needed in the beaches requiring
replenishment. This will allow a preliminary assessment of the dimensional compatibility of
charging and nourishment interventions;
• the entry in each cell of the information, where available, of the uses of the beach and the
backshore, the defenses available and the actions carried out.
The agreement with C.N.R. - I.S.M.A.R. Institute of Marine Sciences – Bologna’s branch, for the
"Reorganization geognostic, geophysical and environmental data relating to underwater sand
deposits in the area called H off Chioggia to populate a management geodatabase and prepare a
demonstration prototype", envisages:
• the collection of geophysical and geognostic data in the study area (called Area H and located off
of Chioggia);
• the interpretation of the data in order to define the volume of usable sand;
• the transfer of the data in the "In_SAND" geodatabase developed by CNR ISMAR - EmiliaRomagna Geological, Seismic and Soil Office, organized in feature dataset and feature class;
• the representation of the "pre-operational" state of the H area, necessary for the future
strategies of exploitation of the sand resource.
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5. Project results
5.1. Costruction and implementation of a geodatabase
The Progetto Venezia Department Director, with decree no. 150 of 10.12.2012, approved an
agreement with the University of Trieste - Department of Mathematics and Geosciences, for the
"Construction and Implementation of a geodatabase for the management for the coastal area of
the Veneto Region (from the mouth of the Adige river to the mouth of the Tagliamento river),
containing a physiographic description, the evolutionary trend and a quantification of sediment
budgets”.
The geodatabase contains information about the coastline, partitioned in cells discretized according
to the physiographic and evolutionary features, similar to what prepared by the Region of Emilia
Romagna (SICELL). It also follow the scheme already produced by the Province of Venice about the
risks from storms (written in 2001, updated in 2005), to which reference is made for details1. The
database is prepared with all the fields useful to build a management tool and is populated with the
information currently available. A list of possible studies/surveys to be carried out in the future to
complete and increase the functionality of the database .
In particular, all the spatial information and the surveys subsequent to the aforementioned updates
are collected and processed, in order to reconstruct the evolution of the emerged and underwater
beach area. Then, coastlines sections have been categorized on the basis of their sedimentary budget
(positive, negative or neutral). Interruption of the coastline (lagoon inlets, river mouths, artificial
openings) are classified as sections in themselves. An analysis of the depositional anomaly is carried
out for sections for which we have specific topographic data, determining the amount of sediment
potentially available, with a specific seismic and stratigraphic. survey.
Also, a sediments map has been built, where there are enough data, to categorize the sediment
available in the sources and the sediment needed in the beaches requiring replenishment. This
allowed a preliminary assessment of the dimensional compatibility of refilling and nourishment
interventions (to be interfaced with a similar management tool developed by CNR ISMAR , about the
offshore borrow pits).
Further information about the uses of the beach and backshore of each cell, the available defenses
and the measures carried out, if available, have been entered.

5.2. Reorganization of geognostic, geophysical and environmental data
The Progetto Venezia Department Director, with decree no. 149 of 10.12.2012, approved an
agreement with CNR - I.S.M.A.R. Institute of Marine Sciences- Bologna’s branch, for the
"Reorganization of geognostic, geophysical and environmental data relating to underwater sand
deposits in the area called H off Chioggia to populate a management geodatabase and prepare a
demonstration prototype", useful for carrying out the relevant activities planned in the pilot action of
act. 5.4.1. of the SHAPE Project.
The project is aimed at reorganizing the data acquired by the Regione Veneto’s Department for Soil
in the third phase of the project called “Research and characterization of marine sand quarries
intended for use for nourishment of eroding coastlines, Area G, C, H ", and envisages the preparation

Cf.Fontolan G., Bezzi A. Pillon S. (2011) – Rischio di mareggiata. In (a cura di A. Pitturi) Atlante geologico della
provincia di Venezia, Provincia di Venezia, pp. 581 -600 + Tavola 16. ISBN 978-88-907207-0-3
1
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of a demonstration prototype, only for the H area, that must be compatible with an innovative geodatabase developed by ISMAR – CNR in collaboration with the Emilia Romagna Region (Geological
and Seismic Office). The prototype has been used, as simulation, with the data acquired by ARPA-ER
in 2002 and 2007 on nourishment activities. The type of data collected includes geognostic and
geophysical data (seismic and acoustic profiles, multibeam bathymetry, coring, stratigraphy, particle
size and mineralogical analysis, etc.), geochemical and environmental data (analytical results of
various parameters as indicators of sedimentary features and anthropogenic input), geological data
and interpretation results, etc..
By Decree n. 72 July, 16th, 2013, the CNR-ISMAR of Bologna has obtained an extension of the
assignment on the "Reorganization of geophysical and geotechnical characterization data (of soils
and rocks at a level of detail appropriate to the needs of the project) and, where present,
environmental, concerning underwater sand deposits which are present in the areas referred to as G,
C, J, A, D, B in the North Adriatic".

Distribution of the entire complex of the data entered in "in_Sand", referring to the sandy deposits covered by the research
funded by the Veneto Region. The base map is extracted from the Geological Map of the Seas Italian scale 1:250000 sheet
Venice NL33-7 (Trincardi et al 2011).
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Data acquired during the campaign RV2011. The map shows the location of the vibrating drilings, which is represented on
multibeam bathymetry; the box shows the acoustic and seismic profiles concerning 2008 and 2011 campaigns and the data
from CNR ISMAR archives.

Position of RV_H and distances from the coast. In gray are shown areas of the quarry partially exploited for beach
nourishment in the past, areas ZBT, and in purple marine transit corridors. In green the limit of the continental shelf
Italian.
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Data relating to the RV_H. Location of vibrated-drilling, seismic-acoustic profiles and multibeam bathymetry integrated
with the data NAD2012.
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Seismic and acoustic Chirp Sonar, which run through the whole deposit RV_H. Note the sand base in red, the roof of the
sand in blue, and in profile at the top were screened by vibrant-drilling coring.

The second phase has allowed us to collect data in the geodatabase in_Sand sand deposits, related to
the additional 6 areas that have a potential exploitable sand deposit.
Storage Area RV_A
Depth: 20-24 m ;
Distance: 19 km from Jesolo (10,2 nautical miles) SSE direction ;
Extension: approximately 45 km2.
The area A is characterized by a complex system of asymmetric forms of bottom sand-waves
oriented NW-SE. These forms of the seabed were originated during the last pahse of sea level rise on
coastal by means of coastal lithosome rehash, which consists of fine sand on the crests and media
sand in the troughs.
Storage Area RV_B
Depth: 11-16 m ;
Distance: from Tagliamento’s mouth 9 km (4.8 nautical miles) SSE direction ;
Extension: 120 km2.
The sand deposit presents a considerable extension and is devoid of coverage muddy. The average
thickness of the sand on the surface is about 2.5 m.
Storage Area RV_C
Depth: 26-32 m ;
Distance: 34 km from Jesolo (18,3 nautical miles) along SSE direction ;
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Extension: 100 km2.
The area C has a morphology “humpback” that is elongated in the direction East - West. This kind of
morphology is confined between two deeper troughs located in North and South.
In the seismic facies the profiles that cross the area don’t have a great homogeneity due to sand
deposits. However, the morphology of the area, its peat substrate and its high extension shows that
the store has the right features to allow the dredging of sand.
Storage Area RV_D
Depth: 21 -24 m ;
Distance: 15 km from Caorle (8 nautical miles) SSE direction;
Extension: 38 km2.
The area D is constituted by a system of bottom forms of medium and small sizes. The maximum
thickness of the sand deposit reaches three meters, although it’s very variable. The deposit has a
morphology very bumpy. The existing plan doesn’t highlight its complexity.
Storage Area RV_G;
Depth: 30-31 m ;
Distance: 28 km from Caorle (15 nautical miles) SSE direction ;
Extension: 9 km2.
Area G shows a morphology which is typically elongated in the southeast-northwest direction. The
transparent seismic facies, is fairly uniform, due to sandy sediments. The coring with vibro drill
reaches 3,8 cm thick sandy.
Storage Area RV_JC;
Depth: 20-23 m;
Distance: 16 miles from the coast (8.5 nautical miles);
Extension: 4 km2.
The deposit is an area of quarry located off of Caorle which has already been used by the Venice
Water Authority - Venezia Nuova Consortium concerning for some interventions sand dredging for
beach nourishment. Were mapped sand deposits still available by using data from geophysical and
bathymetric detail recorded in 2008 and 2012.
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6. Implication for MSP and ICZM
The information and data that have been acquired in the course of the pilot projects, together with
the findings from the project, implemented by ARPAV in collaboration with ISPRA (completed in
20102), for the study of the characteristics of the sediments of the Regione Veneto’s coast aimed at
the acquisition of relevant information for their use for nourishment and, in general, for their
management (as summarized in the final report "Analysis of the suitability of sediments along the
Regione Veneto’s coast for activities of nourishment of the beaches-both emerged and submerged",
can be compared with what emerges from the collection of information provided within WP 4,
Action 4.3 on the uses of the sea and their mutual compatibility.
In the context of recent developments of international politics and European regulations regarding
the correct use of sediments and of natural resources, for an integrated approach to coastal
management and the planning of interventions, the public bodies of the Mediterranean coastal
countries play a key role for their practical implementation , being able to implement a common
framework of strategic actions, consistent with the objectives of growth (Blue Growth) and
adaptation (Climate Change), with a unified view of the Mediterranean Sea, backed by the Member
States and the European Institutions3.
Specifically, it should:
• record the state of erosion and the risk of marine ingression along the coasts;
• promote the sustainable use of the coastal territory as a strategic resource to cope with the
process of urbanization along the coast; to the needs for a correct urbanization along the coast
and for integrated planning according to the criteria of the ICZM Protocol for the Mediterranean;
• identify, characterize and promote the sustainable use of the strategic resource of sedimentary
deposits (both coastal and submarine) to deal with erosion and the effects of climate change
along the coastal areas.
•
The action is consistent with the provisions of art. 5, letter c), d) and e), art. 6, letter a), Art. 7, art. 8,
paragraph 3, letter c), Art. 9, paragraph 1, letters b) and d) and 2. e), Art. 10, paragraph 2, and article.
11 of the Protocol on Integrated Coastal Zone Management in the Mediterranean.

7. GIS products, integration of data base in local GIS
Made with ArcGIS 9.3 , and 10.1, the geodatabase is based on a data model and it has been
represented by a diagram Unified Modeling Language (UML) suitably modified. It provides standard
elements for the representation of the Feature class, object classes and relationship classes.

2 The goals of the project were:

• to analyze the state of Regione Veneto’s sediments qand assess their suitability with respect to the different
destinations listed in the "Manual for the handling of marine sediments", written by ICRAM / APAT, and in the
Regional Governement Decree no. 1019/2010 which contains the technical guidelines for the characterization
and the assessment of the compatibility of the sands for the nourishment of the coasts of the Veneto. In
particular, the analysis of the sediment is made in reference to the use for the nourishment of the coast;
• to increase the knowledge on site-specific values, identifying the sedimentologic and geochemical
characteristics of the sediments on the seabed in coastal areas of Veneto.
3

In particular with the ICZM Protocol (January 2008, Madrid), the White Paper on adaptation to climate change
- COM (2009) 147, Directive 2007/60/EC on the assessment and management of flood risk, the Marine Strategy
Directive (2008/56/EC), the Integrated Maritime Policy - COM (2007) 575, the Integrated Maritime Policy for
the Mediterranean (COM (2009) 466, and the "Roadmap" on Maritime Spatial Planning - COM (2008) 791
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The architecture of the geodatabase, which comprises a complex series of data ranging from geology
of the area to the bathymetry regional to all analytical data useful that may have been studied on
coring, provides a series of news and data on the potential field both in terms of quantity (cubic
meters of sand present, used, and still available) and qualitative type of material, size and quality.
The effectiveness of this tool depends on closely from the continuous updating of the database with
the data of new acquisition consisting mainly of multibeam bathometers (multibeam) deposits in
object and the data relating to the monitoring of interventions. The activity of updating the database
must therefore be program within the regional strategies of exploitation of the resource sand
submerged.

Diagram of the logical data model related to samples, basic cartography, the geophysical lines and the bathymetry (vector data
and raster data) and the Sandy Deposits.

Once identified a deposit of sand submerged, dredging activities are subject to the environmental
characterization concerning the surface sediments, biocenosis, oceanographic conditions and the
investigations on the demersal resources in the area in question.
Before the dredging operations begin, campaigns of data acquisition must be repeated over time.
Once you have decided your intervention, such campaign must be carried out during the work and
when the work on the seabed are finished.
Were built the tables of the geodatabase relating to environmental data and the relationships
between the same. This geodatabase has an architecture similar to that of geological data
sedimentological of sandy deposits. (Nicoletti et al. 2006; Correggiari et al. 2013).
a) Textural characteristics of surficial sediments, analysis parameters and granulometric.
b) Chemical Characterization of surficial sediments: total concentrations of some metals and
sequential extractions (As, Cd, Crtot, Ni, Pb, Hg tot), organic contaminants (PAHs totals and
total PCBs, TOC), selected from those included in the priority list (Reg. no. 2455/2001 ), in
accordance with current legislation (Ministerial Decree no. 260/2010).
c) Populating of benthic environments or characterization of the major marine biocoenosis.
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d) Characterization of the water column, suspended particulate, and CTD profiles.
e) Characterization of demersal resources and characterization in terms of species, size and age
of the individuals.
f) Characterization of the seabed by means videos and images of the seabed (acquisition ROV).
The following figure shows the architecture of the feature dataset Sampling which refers to the
various types of homogeneous parameters (feature class) and phases in which are repeated
campaigns of acquisition. Inside of every feature class are contained tables with parameters and
specific data.

Example of architecture and of elements contained in geodatabase relating to environmental data acquired in sandy
deposits that can be used for the coastal infilling
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The geodatabase that has been built by the University of Trieste will contain information about
coastline sections (cells) discretized according to the physiographic and evolutionary features.
It can be, as the results of the test carried out in the Convention with ISMAR CNR, a source of data to
be inserted in the GIS Atlas of the Adriatic basin.

Coastal risk and vulnerability assessment (Provincia di Venezia)

In a similar manner to that made by the Emilia-Romagna Region in its management tool called
SICELL, the coast has been divided into separate cells on the basis of their sedimentary budget.
It has been defined the indicator called ASPE, together with a first proposal for an evaluation index of
coastal dunes management effectiveness.
The main classes are identified as follows
•

A (ACCUMULATION): section of a coastline which, during the period considered, was
characterized by accumulation sedimentary with a growth rate greater than 5 mc/m per
year.

•

S (STABLE): section of coastline which, during the period considered, was characterised by
accumulation or by a little significant loss sedimentary, i.e. , with a rate of between -5 mc/m
year and +5 mc/m year.

•

P (UNSTABLE EQUILIBRIUM): section of coastline which, during the period considered, was
characterised by accumulation or by insignificant loss sedimentary, i.e. with a rate of
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between -5 mc/m year and +5 mc/m per year, in which the sedimentary budget was altered
by interventions of infilling with significant sand contributions
•

E (EROSION): section of coastline which, during the period considered, was characterized by
sedimentary losses with a erosion rate greater than 5 mc/m year

By means of subdivision based on sedimentary budget, the whole Veneto Region’s coast was divided
into 67 cells, whose extension, measured along the line of backshore, varies from 158 m to 3712 m.
As regards Veneto's coast, the management of coastal dunes is a topic that must be considered of
great importance. In this regard was developed a simple indicator designed to evaluate the
effectiveness of the management in act.
Each section of coastal dunes, placed in a position facing the sea, was associated with this indicator.
The indicator is given by combination of different weights assigned to the variables "anthropic
impact" and "management practices".
The geodatabase collects and organizes spatial and alphanumeric data in order to represent key
variables for coastal morphologies and processes, grouped in tree categories:
beach state and connection with the hinterland
•
•
•
•
•

Beach width
Shoreface slope
Sedimentology
Touristic use impact
Land use pressure

evolutionary dynamics
• Shoreline evolution
• Sediment budget
• Artificial beach nourishment
coastal defences (hard and soft defences and coastal dunes)
• Shore normal defences
• Shore parallel defences
• Coastal dunes
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Cells fact sheet

River mouth fact sheet
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Tidal inlet fact sheet

The main feature class geodatabase is called "Cells".
To the class "Cells" feature you can associate most of the records in the other characteristic feature
classes and tables through the values in the key field “CodCella”.

Relationship between data
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8. Conclusions
8.1. What has been done

Within the project SHAPE was developed the Pilot Action 5.4.1 which has enabled us to
deepen the knowledge on sea bottom sands deposits to be reused for filling the beaches
subject to erosion.
The results obtained were, in particular:
• Review of data and knowledge of systematic data in in_sand and the input of new
data set from ISMAR-CNR;
• Collection of rules and regulations that relate to the activities of sand dredging and
beach filling;
• Definition of sedimentary budget of coastline section from Adige river’s mouth to
Tagliamento river’s mouth.
The geodatabase architecture has been designed by CNR – ISMAR to retrieve the data related to the
total volume extracted from each sand reservoir, and consequently to asses the available amount of
sand.
Sand deposits base, interpreted from geophysical data, and the multi beam bathymetry acquired
after dredging were compared with spatial analysis tools in order to highlight the areas where the
dredging operations have lapped the base of the sand deposit.
The University of Trieste, Department of Mathematics and Geosciences, developed the geodatabase
for managing Veneto Region’s coastal area (from Adige river’s mouth to Tagliamento river’s mouth).
The mentioned geodatabase contains the physical description, trends of the evolution and the
quantification of sediment budget.
At the base of the choices made for the design and compilation there has been a willingness to
create a Georeferenced archive as complete as possible of data currently available on various issues
which concern to the geomorphological structure, coastal area evolution and management (data that
were fully dispersed is in fact very difficult to find or unusable).
With reference to marine sediments mass balance, the Veneto Region is now equipped with a first
instrument of fast and useful interpretation concerning the dynamics on beach system.
The coast was divided into separate cells based on their sedimentary mass balance, calculated as
annual volumetric change, starting from the comparison of topographic and bathymetric sections
available, and was thus defined the indicator called ASPE.

8.2. How can we use the outputs in the future
The geodatabase is a simple tool for monitoring and update in real time the volume of sand deposits
before and after dredging. It will be useful to control operations performed in each sand deposit by
dredging company checking the volumes actually removed.
Environmental monitoring data set, acquired in both pre-intervention and in the subsequent
evaluation dredging effects and beach filling.
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Were built the tables of the geodatabase and the relationships between them concerning
environmental monitoring data set, acquired in both pre-intervention and in the subsequent
evaluation of the effects of dredging and beach filling.
The tables have an architecture similar to that of the geodatabase data geological sedimentological
models relating to sandy deposits. The architecture in_Sand, prepared by the Emilia-Romagna Region
and by CNR-ISMAR, is integrated with the new tables on the effects of dredging and beach
nourishment
This structure will be made available to the Region of Emilia-Romagna to adapt the own Database’s
architecture, for the insertion of environmental data that it’s currently getting with ISPRA-ISMARCNR.
The integration with the geodatabase developed by the University of Trieste will prove to be a
valuable management tool for Technical Services Regional and State.
In fact, it will allow the implementation of the interventions on the coast and find coastal sandy
material for beach nourishment.

8.3. What have we learned/skills improve
The great asset of knowledge available has allowed us to characterize the offshore sand deposits
which are useful for beach nourishment and to quantify the volumes with a good approximation
degree.
The work carried out for the construction and population of the geodatabase, however, has also
highlighted many shortcomings in existing datasets.
In order to predict sediment management, a system of coastal management must mainly contain
updated information on the materials that make up the beaches and the seabed in front.
Recent acquisitions have shown that the new technology of geophysical survey, developed in recent
decades, together with the new generation of computing, can improve the quality of data collected
and make more accurate processing. These aspects allow to modify noticeably the previous
interpretations.
For this reason already investigated areas with old technologies should be detected again in order to
elaborate a new three-dimensional map of the most accurate depth for volume calculation available.
We therefore emphasizes the need for campaigns of sedimentological investigation throughout the
Veneto coast. The survey should cover the beaches and the seabed facing.
The purpose is to provide a detailed and complete sedimentological mapping to insert in the coastal
geodatabase and the bathymetric and topographic surveys should be repeated at least every two
years.
In addition, there aren’t specific data already cataloged in relation to coastal dunes in their
morphological, developmental and / or vegetation aspects, excluding some specific local works (e.g.
Pilot Project on Cavallino).
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One of the main weaknesses is to be able to define dune's morphological dynamic, i.e. to carry out
an assessment of their evolutionary tendency in terms of growth, stability, erosion.
Alternatively it could be used a survey LIDAR, repeated with high frequency, in order to know the
evolution over time, which allows to highlight areas that need to be effectively protected.
This would make it possible to have a management tool for planning and control of activities which
destroy the dunes.
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