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The lagoon, in a costant state of
limbo between land and water, is
an ecosystem where continually
changing environments coexist in
the space between the mainland
and the sea.

The lagoon of Venice, with a
surface area of about 550 square
km, of which 418 square km are
open to the tides of the Upper
Adriatic (the highest tides in the
Mediterranean), is the largest
Italian lagoon. The sea and the
lagoon are connected through
the three inlets of Lido,
Malamocco and Chioggia.




The Venice Lagoon
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the final layout

work in progress







Physical model of Venice Lagoon
scale 1:250 — 1:20



Chioggia entrance model
scale 1:60



Chioggia entrance physical model for tests of gates
scale 1:30









SATELLITE/PLANE SENSORS OR SERVICES

Medium resolution
(about 300 images)

e Landsat TM/ETM

= Aster

e SPOT 4/5

= SAR on ERS1/Envisat

High resolution
(coverage: Veneto region)

e |konos
e Quick Bird

e Mivis

SOME APPLICATIONS

Updating GIS and specific overviews
of the individual phenomena and their
correlations

Salt marshes, mud flats and shallows
monitoring

identification and monitor sites polluted
by illegal dumps

Water monitoring

Subsidence monitoring




Initial recognition of possible contaminated sites using ML classification
(maximun likelihood alghoritm) for the identification of the stressed vegetation)




geophisical monitoring

site inspection

Two chemical
laboratories for analisies



















LANDSAT 5TM - 19/09/2001 - 9:39 GMT HYDRODYNAMIC MODEL OF THE
VENICE LAGOON




Hydrodynamic model output after 24 hours Landsat 7 ETM+ 20/09/2001 - 9:41 GMT



winter summer




Lagoon
vegetation

Eelgrass and macroalgae

Landsat 7 ETM+ image
19 june 2002




Elgrass

57
















Subsidence, or the lowering of ground level, is the result on the
surface of processes occurring underground. Subsidence can occur
because of natural reasons (for the most part tectonic deformations
of strata deep beneath the earth or the progressive consolidation
caused by the geostatic loads of fine alluvial deposits, like silt and
clay), or because of human-induced causes, the most common of
which is the intense extraction of underground water supplies.

Eustasy is the variation which occurs in sea level. During the
coldest periods of geological time, precipitation is held back in the
form of ice and, consequently, the level of the sea lowers. The
contrary happens during the hottest periods. The eustatic rise, which
IS a phenomena independent of subsidence, “reduces” the altimetry
of ground level (in coastal areas this altimetry refers to sea level).

If subsidence and positive eustasy predominate over the
accumulation of solid materials, a lagoon could be invaded by the
sea and disappear.















Sediments Management



The sediment balance In the
lagoon Is negative

I

Deviation of the two
more important rivers.

j (In the XIIl century)



Natural Tendency to an
homogeneous environment
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Principal objective for Sediment
Management

 Promote the use within the lagoon, to
morphological restore.

* Avoid as possible, export outside the site
the sediments.



Distribution of Cu In sediments
IN 1978, 1988 and 1998



Difference (%) of Cu between the years 1978-1988, 1988-1998,



PCB (ng g-1 d.w.)



PESTICIDI (ng g-1 d.w.)



IPA (ng g-1d.w.)



Eco toxicology
Ecological Risk
Continuous Validation World Wide Experiences



Sampling Organism
Bioaccumulation
Genetic Disturbances



Sediment Clasification



Protocols

e A Morphological restoration, in ogen contact with
water (1998 — 2008; 8.000.000 m~)

e B Morphological restoration with total isolation from
water. Avoiding erosion and submersion.

(1998 — 2008; 2.500.000 m3).

e C Isolation in specific places prepared for that
purpose. (Isola delle Tresse)

(1998 — 2008; 3.400.000 m3).

e >(C:Treated in specific plants.
(1998 — 2008; 320.000 m3). (Impianto Alles).



A Morphological restoration



B Morphological restoration



C Isolation in specific places



>C Treatement



Sediment Dredging in Porto
Marghera



Sediment clasification

Class A 7%
Class B 26%
Class C 45%

> C 22%



Channel restoration



Ministero delle
Infrastrutfure

Magistrato alle Acque

Sezione Antinquinamento - Servizio
Informativo

New philosophy for
water depuration



VENICE DEPURATION SYSTEM


Moderador
Notas de la presentación
134 impianti


High level hotel with depuration
system
IN un contesto di pregio


Moderador
Notas de la presentación
Le vasche possono essere persino installate sotto le hall dei più prestigiosi alberghi o sotto le cucine. E’ questa una prova del fatto che non si sviluppano odori sgradevoli che potrebbero creare inconvenienti in aggiunta in questi contesti, visto l’affidabilità dell’impianto, le manutenzioni sono rare.


Sinoptic system of:
Hotel Danieli
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Moderador
Notas de la presentación
L’impianto è costituito da due linee da tre pacchi di 10 membrane ciascuna. Allarme max tempo disidrat pieno: (pallino giallo in alto a sin. Significa che i sacchi drenanti dei fanghi di supero vanno sostituiti. Il 2 allarme è max ossigeno vasca B (20 mg/l) la sonda deve essere pulita.


Submarine Depuration System
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Boat’s control consolle

Water quality — monitoring systems

GIS overview - the two types of data (water quality
and boat’s traffic) are inside the GIS environment




Parameter Range Accuracy Resolution

% full
Pressure 0.. 1000 dbar |0.1 scale 0.03 %
Temperature -3..+50 l°C 0.003 [°C 0.0005 |°C
Conductivity 0.. 64 | mS/cm|0.003 | mS/cm 0.000  [mS/cm
Dissolved Oxygen  |0.. 500 loosat |1 |% sat. 0.1 % sat.
Dissolved Oxygen  |0.. 50 lopm ]o0.1 | ppm 0.01 |ppm
pH 0. 14 |pH 0.01 |pH 0.001 |pH
Oxidation-reduction |- 1000..a + 1000 Imv |1 |mv 0.1 |mv




e Nutrients

e Heavy metals

e Bacteriological Analysis
e Total Hydrocarbons
Turbidity



US'MJ_W/EF VOLTABAROZZO LABORATORY ( CSMO )

(Centro Sperimentale Microinquinanti
Organici)

e PCB (Policloro biphenyl)

*|PA
(HydrocarbonsPolicyclidArom
atic)

«HCB (Hexaclorobenzene)

PCDD
(Policlorodibenzodioxins)

-PCDF

(Policlorodibenzofurans)



Continuous Updating/Upgrading of
Laws

e There Is a specific Packet of Laws for
Venice and the Lagoon

*The Is a parallel evolution of the Venice
Laws and the technical and Scientific
progress, with direct and continuous

Technical-Scientific assistance



Jesus Cisneros Aguirre — Information Service

THANK YOU

WEB site: www.salve.it



Most relevant of the project

As initial goal:

Try to found a global solution for
water/sediments management.

We are trying to export this point
of view.
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