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SUMMARY
Executive summary: This document provides data and statistics about maritime traffic in
the Strait of Bonifacio useful to complete the France-Italian
proposal contained in the document MEPC/61/9

Strategic direction: X.X
High-level action: X.X
Planned output: X.X

Action to be taken: Paragraph 2

Related documents: MEPC 61/9

Background

1 The Strait of Bonifacio and the nearby seas form an area whose ecological,
environmental, economic and cultural attributes are seriously threatened by the
international shipping that passes through. The richness and vulnerability of this
region and its need of international protection have been recognized officially by
the international community since 1989, when the IMO Assembly recommended
to its Member States to prohibit or at least strongly discourage transit of the strait
by shipping. Since 1993 the coastal States i Italy and France i have taken steps
to ban the passage of ships carrying dangerous and toxic goods. As a result, in
order to protect the area's environmental, cultural and economic attributes from
the serious threats posed by international shipping, France and Italy request in
the document MEPC/61/9 that it be designated a particularly sensitive sea area
(PSSA) covering the strait and adjacent areas.




Action requested of the Committee

2 The Committee is invited to consider the information set out at annex and take action as
deemed appropriate.
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1. Introduction

The HAStrait of Boni faci od sea amerotoalpfprdher s t

uniqueness, diversity and significance of its habitats and ecosystems, but also for its
shipping traffic and its hydrographical and meteorological factors that considerably increase
the probability of maritime accidents and consequently the risk of marine and coastal
pollution.

The vulnerability of this marine strait linked to these two significant aspects was analyzed in
t he ASBHcche di B o n i 'ffuaded byO the pltaliarj Blinidtry for the
Environment, Land and Sea and carried out by IAMT | nsti tut o per I
Costiero i CNR Consiglio Nazionale delle Ricerche 7 UOS i Gruppo di Oceanografia
Operativa di Oristano) aimed to implement an innovative system of forecasting and
monitoring of marine circulation for the management of environmental emergencies caused
by the huge maritime traffic through the strait.

Therefore, all the following data and analysis have been extrapolated from the above-
mentioned project.

2. Regulation of maritime traffic in the Bouches of Bonifaci o 6 s St r ai t

The Strait of Boni facio falls into the ¢
regulated by the "United Nations Convent
known as the Montego Bay Convention (10 December 1982).

The maritime traffic is represented mainly by merchant ships that cross the Strait along
east-west direction (several dozens of ships per day). Considering the traffic that occurs in
the direction north-south, it concerns mainly passenger ships (approximately ten daily
connections) is very intense and growing during the summer, especially between Bonifacio
(Corsica) and Santa Teresa di Gallura (Sardinia).

In addition, there are about 5.000 pleasure crafts crossing this area during the summer
season.

Regulation applied to navigation on the Strait of Bonifacio is based on the resolution A776
adopted in 1993 by International Maritime Organization (IMO). This text urges ships
carrying hazardous materials to avoid along this seaway. It has been completed by circulars
of IMO SN/Circ. 198 and 201 (26 may 1998) concerning «routeing measures other than
traffic separation schemes» and «mandatory ship reporting systems» applicable to the
Bouches of Bonifacio from the first December 1998 at 00:00 a.m.

France and ltaly have implemented these provisions through the establishment of the rule
«Bonifacio Trafic», that represents a more restrictive device; inasmuch the French and
I talian ships carrying hazardous materi al
of Bonifaciob.

For this reason, in 1993, both Italy, with the Decree of 26 February 1993 of the Italian

! Progetto per la "Realizzazione di un sistema integrato per la gestione delle emergenze ambientali da
inquinamento marino da idrocarburi nello Stretto Internazionale dBbeche di Bonifacio”, anni 202911,
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Ministry of Merchant Marine, and France, by ordinance of 15 February of the Prefecture of
Toulon, have banned the transit of tankers flying Italian or French flag that carrying
hydrocarbons and other hazardous and noxious substances, as defined by international
conventions in force in both countries®.

On the basis of these decrees, the prohibition of navigation in the Strait not apply to
merchant ships flying flags of third countries and to Italian and French ships empty or that
carrying different cargoes, which, even if properly ballasted, however represent an
environmental risk factor in case of accident for the presence of fuel in their tanks.

This ban has led to a reduction of marine traffic, but at the same time, it leaves the possible
passage of ships flying other flags and often these ships are in unsafe conditions
(especially the lack of double hull or similar technologies) and poor maintenance.

Moreover, the arrété n° 84/98 of 3 November 1998 of the Prefecture Maritime of Toulon®
(amended by the arrété 56/2003 of the Prefecture Maritime of Toulon) disciplines the
navigation in the Strait of Bonifacio to prevent accidentals episodes of marine pollution. It

institutes areas of caution at the extreme of bearings recommended double sense of
movement, and the creation of the system of monitoring of ships from a radius of 20 miles

from the Strait of Bonifacio. In parallel, the Decree of Italian Ministry of Transport and
Navigation on the organization of traffic 1in
procedures contained in the Decree n°® 84/98.

Furthermore, a technical agreement between Italy and France to implement the reporting
system of the ships in the Bouches of Bonifacio (Bonifacio trafic) was signed in Rome on 3
June 1999.

Moreover, in order to restrict dangerous maritime traffic through Bonifacio Strait, it was

drawn up iAcclaradoy Mcdhleomit ari o per | 6attuatzione d
al conseguimento di piu elevati standard di sicurezza ambientale in materia di trasporti
marittimi di sostanze pericolosed6 ( Vol unt ary agreement to carryin
aimed at the achievement of higher security environmental standards concerning the

maritime transport of dangerous substances), signed by the Italian Ministry of the

Environment, Land and Sea, by the Italian Ministry of Transportation and Navigation, by
Confindustria, by Assoporti, by some environmental organizations and by unions (Rome,

June 1%, 2001).

Inter alia, the sixth article of the agreement foresaw the commitment by companies to use
from July 1* 2001 ships carrying dangerous substances listed in Annexes | and Il of
MARPOL 73/78 solely based on contracts that explicitly exclude the transit in the Strait of
Bonifacio, against a number of other compensations by government, including the
engagement in an international venue for the encouragement of a PSSA in the Strait of
Bonifacio.

Particularly, the sixth article of the Voluntary Agreement provides that:

6.1 - Confindustria and the interested industrial sectors undertake to promote immediately
the insertion in the charter party for the use of ships carrying dangerous substances listed
in Annexes | and Il of MARPOL 73/78 of clauses that expressly exclude the transit in the

2 Particularly, the Decree n°1/93 (signed in Toulon on 15 Feprt803) of the Prefecture maritime de la
Mediterranee, applicable only to French ships, prohibits in the Bouches of Bonifacio the circulation of tankers

that carrying hydrocarbon and ships carrying hazardous or toxic materials. The annex of the Dexitbe list
hydrocarbons and the substances in question, in reference to the MARPOL Convention. At the same time, the
Decree of the Italian merchant marine of 26 February 1993 prohibits the movement of Italian tanker carrying
hydrocarbon and ships carrying hagaus or toxic materials.

% Arrété Prefectoral n. 84/94 del 3 novembre 1998 della Prefettura Marittima di Tolane $ 3¢ SYSy Gl yd £ |
YI@GAILGA2Y REya €S {GNIXAG 2F . 2yATFEOA2 Sy @dzS RS LINB(C



Strait of Bonifacio.

6.2 7 From July 1% 2001, Confindustria and the interested industrial sectors, also on behalf
of firms and associated companies, undertake to use ships carrying dangerous substances
listed in Annexes | and Il of MARPOL 73/78 solely based on contracts that explicitly exclude
the transit in the Strait of Bonifacio

6.3 1 The government engages to act in all EU and international venues to achieve the
elimination of dangerous substances traffic in the Strait of Bonifacio, starting by defining by
IMO the Strait of Bonifacio as Particularly Sensitive Sea Area (PSSA). Moreover, the
government engages to promote every type of voluntary adherence of the EU member and
candidate states to the above-mentioned elimination of dangerous substances traffic in the
Strait of Bonifacio.

In the end, by the Decree of the Italian Ministry of Infrastructures and Transport of 29 July
2008 «definition of the control of maritime traffic area in the Bouches of Bonifacio and
activation of the relevant control centre at the Harbour Office of La Maddalena», was
activated the centre VTS (Vessel Traffic Services) of the Bouches of Bonifacio, whose
international name is O0Boni f ac tedat the asch Guardid
Vecchia, under the authority of the Harbour Office- Coast Guard of La Maddalena.

TWO-WAY ROUTE AND PRECAUTIONARY AREAS IN THE STRAIT OF BONIFACIO

Ships' Routeing, eigth edition 2003, IMO, London 2004.

3. Hydrographical and meteorological factors

The strong winds from west and northwest, for the Venturi effect, increase their intensity
when channeled through the Strait, greatly and influence the weather and sea conditions
and therefore the shipping through the Strait.

Navigation is also complicated by the complex morphology of jagged coastline, from the
existing shallow waters, the presence of islands of the Archipelago of La Maddalena
(Sardinia) and of Lavezzi and Cavallo (Corsica) and the numerous shoals and reefs.

The Strait of Bonifacio (just over 8 miles wide) is located in a region of Mediterranean



climate, characterised by a sub-humid tempered winter and with the presence of strong
winds.

In particular, the presence of strong winds represents an important meteorological feature in
this region. In fact, a significant effect of the Strait of Bonifacio is to canalize and accelerate
the prevailing westerly winds in the area: Maestrale (north-west wind), Libeccio (south-west
wind) and Ponente (west wind). We must also remember that the Bouches of Bonifacio
connect the sea of Sardinia and Corsica with the Tyrrhenian Sea Central, often with
different times and characteristics: and so it could generate westerly currents even strong
and, sometimes, winds of conflicting directions (for example, the surface current contrary to
wind observed along the coast in summer near the island of Lavezzi).

Especially the Maestrale wind, once it reaches the area of the Strait of Bonifacio, boosts its
intensity. In the sea zone between Sardinia and Corsica, the currents increase their
violence, so that winds force 5-6, may become storm with force 7-8°,

Then, due to the high concentration of shipping in the area, the presence of strong winds
represents an important risk factor regarding environmental incidents.

The meteorological parameters of the study area, were acquired from the meteorological
station of Guardia Vecchia (coordinates: 41°13'26.67"N, 009°24'8.53"E).

)

i Y 'Stazionelmeteo Guardia Vecchia
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* Strong winds (force-8) ae frequent and represent about 20% of total, while storms (more to 8) are rare and
represent about 1, 5% of cases, and depend mostly on West wind in Winter. Periods of calm are relatively
minor, occurring mostly in autumn and early winter and decreaseimmer.



The processing of collected data shows how:

- atmospheric pressure has had an average 1008.9 mbar (min = 974, max = 1027);

- the wind has had an average speed of 6.3 m/s (minimum = 0.1, maximum = 31.5);

- the average air temperature was 15.4 ° C (minimum = 4.8, maximum = 33.3;

- relative humidity recorded an average of 89%

The frequency histograms shown in the following graph gives an indication on what values

are more representative than the entire period:
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Time series and frequency histograms of the measured parameters in the Guardia Vecchia:
atmospheric pressure, wind speed, air temperature, relative humidity (28/02/2009 to
06/07/2009)

This time series show an increase in the variability of atmospheric pressure and,
consequently, of the wind in the period from October to December. Instead, histograms
show an atmospheric pressure basically high for the period, and this because the various
parameters are measured throughout the summer, with wind speed and relatively low
between 2 m/s to 8 m/s.

In addition, the polar histogram of frequency of appearance of the winds shows clearly that
the winds come mostly from West and East, and that the directions north-south are very
rare. Moreover, all the intense winds (speed> 10 m/s) come from the west.
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From the graph above, which correlates the direction with the intensity of the wind, It can be
seen clearly that there are two prevailing directions, one around 270 ° (West) and the other
to 100 ° (east-south east): higher speeds are found along these two directions.

The principal marine currents with western winds are towards north-west along the
Corsican western coastline, and towards south-east in the direction of Porto Torres Gulf;
whereas,, with western winds the dominant current enters in the Strait dividing itself into two
branches and creating strong currents.

4. Vulnerability to impacts from shipping traffic

Because of the legal status of International Strait, every year it is crossed by thousands of
ships along the east-west axis, particularly ships carrying dangerous or polluting materials
such as oil tankers, chemical tankers and gas carriers, many of which are now obsolete or



without the double hull or equivalent technology.

The north-south traffic mainly concerns the ferries between the Bonifacio (Corsica) and the
Santa Teresa di Gallura (Sardinia) harbours (about ten trips every day during summer
season), and it greatly increases during the summer, due to the more than 5.000 pleasure
crafts that sail in these waters.

In fact, besides the evaluation of risks coming from the marine and coastal pollution risk
assessment should necessarily consider the huge amount of oil and hydrocarbon
components carried through the strait in the petrol tank of ferries, pleasure crafts, fishing
boats and merchant ships.

Pass oil spills in the area
The ships marine oil pollution may outcome from:

e Operational pollutions: the main cause of hydrocarbons marine pollution is related to
the exercise of navigation through voluntary entries as washing tanks, the discharge
of dirty ballast water and bilge waters;

o Accidental pollution: attributable to acts or culpable negligence in the management of
the vessel during loading and unloading terminals or during the navigation;

e Pollution caused by maritime accidents: collisions, running aground, explosions,
shipwrecks.

The environmental consequences in case of oil spills can be very heavy, especially in areas
like the Bonifacio Strait, where the ecosystems have particular value and vulnerability.

Pollution can also be caused by ships that do not necessarily carry oil or its derivatives, an
example is the accident happened to the ship Fenes, runned aground on September 25,
1996 on a shoal near the island of Lavezzi (Strait of Boniface) that lost 2,650 tons of wheat
in the sea.

Series of maritime accidents and pollution occurred in the Strait of Boniface

In order to consider marine accidents, the Strait of Bonifacio was divided into three main
areas:

Area 1- Bonifacio Area (Corsica Meridionale);
Area 2 - La Maddalena Archipelago;
Area 31 Santa Teresa di Gallura Area

The documented marine accidents reported in the next table include those that occurred to
various types of ships and boats and caused marine pollution, both for the load carried than
for their fuel load.

Year Ship name Type Flag Zone of the | Area
accident (1,2,3)
1972 MAGDALA Tanker Italy Bisce 2



http://europa.eu/legislation_summaries/transport/waterborne_transport/l24231_en.htm

1972
1972
1974
1981
1981
1982
1982
1984
1985
1985
1994
1996
1997
2000
2003
2004
2004
2004
2005
2007
2008
2008
2009
2009
2009

ANGELES C
SAIJA

MARIA
COSTANZA
ONDA

ADELCONCITA
NICOLE

AGELIKA
ARTIGLIO Il
LIMBARA

LA MADDALENA
MONTESTELLO

FENES

RIVIERA DI
GALLURA
ADMIRAL

GIGLIO
ESPRESS I
TORRENTE
MARIO ICHNUSA

GIGLIO
ESPRESS Il
MEDUSA

ARBATAX
BASTIA
MATUSHCA
BASTIA

AFINA PALLADIA
C'EST LAVIE

Tanker
Tanker
Motorship
Motorship
Motorship
Motoryacht
Motorship
Motorboat
Ferryboat
Ferryboat
Ferryboat
Motorship
Motorship

Ferryboat
Ferryboat

Motorsailer
Ferryboat

Ferryboat
Motorboat

Ferryboat
Ferryboat
Motoryacht
Ferryboat
Motoryacht

Motoryacht

Italy
Finland
Italy
Italia
Italy
Germany
Greece
Italy
Italy
Italy
France
Panama
Italy
n.d.
Italy
Italy
Italy
Italy
Italy
Italy
Italy
n.d.
Italy

Great
Britain

France

Capo Testa
Cavallo

Perduto

La
Marmorata
Capo Testa
Punta
Galera

La
Marmorata

La
Marmorata

La
Maddalena
Palau

Barrettini
Lavezzi
Caprera
Palau

La
Maddalena

Caprera
EST

Bonifacio

Palau
Cannigione
Bisce

Santa
Teresa
Bocche

Santa
Teresa Isola
Piana Punta
Galera
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For a preliminary assessment of the potential danger for the Strait of Bonifacio in relation to
the intense maritime traffic that takes place, the data were developed by national system of
marine traffic control Vessel Traffic Services (VTS), during the period 2000-2009. Bonifacio
Traffic is the control system of maritime traffic in the Strait of Bonifacio which is managed
jointly by the Italian and French authorities, each in its area.

Passenger ships and cargo of gross tonnage equal or exceeding 300 tons are subject to
this requirement.

This requirement does not apply to:

Warships and troop transport

- Cargo ships of gross tonnage exceeding 300 tons
- Ships without mechanical propulsion

- Wooden ships of primitive build

- Pleasure boat

Fishing vessels

but allowing the voluntary participation of units not subject to substantial involvement as an
aid to safe navigation.

Bonifacio Traffic also provides service mainly in circumstances which constitute danger to
navigation safety, for the safety of life sea and the coastal environment.

All ships passing through the VTS area must notify immediately any damage, accident, loss
of pollutant load.

Having been processed about 35,200 records of the transit occurred in 10 years, each of
which contains information about:

- Name of vessel

- Call Code

- IMO number

- Type of ship

- Flag

- Group date UTC schedule and position
- Route

- Dratft

- Gross tonnage

- Load

Depending on the service that ships carrying were divided into:

- Transport ships: tankers, cargo ships, passenger ships, Ro/Ro and Ro/Pax;

11



- Ships from work: tow, antipollution vessels, cable laying vessels, research vessels;
- Other vessels: school vessels and MY charters.

Having been processed data concerning the frequency of ships transit through the Strait, in
the presence and type of cargo on board, the flag and their gross tonnage, it was
considered to involve the minimum and maximum fuel that a ship can hold in their tanks.

A potentially hazardous cargo is determined by bunker that ships use for their propulsion
and for energy production. This fuel, in case of damage, may leak into the sea exspecially
when tanks are not properly protected.

The classification used in the project De.EPP (Development of European Guidelines for
Potentially Polluting Shipwrecks, carried out by ISPRA/ICRAM - Istituto Superiore per la
Protezione e la Ricerca Ambientale/Istituto Centrale per la Ricerca scientifica e tecnologica
Applicata al Mare) for the semi-quantitative calculation of the bunker volume that may leak
from storage tanks has been considered. At each interval of gross tonnage of vessels has
been associated with a minimum and maximum amount of fuel that can be found in the fuel
tanks of ships.

Each class was added a level of potential danger on the minimum and maximum amount of
fuel that could be spilled into the sea.

For convenience, classes are designated as Class bunkers.

Class Bunker TS.L. Example Potential
bunker (m?) (tonns) danger level
1 <100 <500 small coastal tankers Low
2 100-500 500-3.500 coastal oil-tanker Medium
3 500- 3500- coastal oil-tanker 1 chemical | High

2.500 25.000 tanker- container vessel
4 > 2.500 > 25.000 tanker i chemical tanker High

General traffic
The following table summarizes transits of ships by category, in the period 2000-2009.

The major number of transits was conducted by dry bulk cargo vessels and Ro/Pax cargo

12




vessels, which can simultaneously carry both passengers and cargoes.

Ship type
Bulk liquid tankers Oil tankers 228
Chemical tankers 1.151
2.652
Gas tankers 491
Tankers 782
General cargoes 13.409
Bulk solid tankers Container vessels 2.380 16.187
Freezing vessels 398
Passenger ship Cruise vessels 3.549
(%)
o
%
= Roll-on/Roll-off Ships | Ro/Ro 2.564
(@]
g Ro/Pax
@ 9.490
= Mixed ships
Ships job Towboats 146
Antipollution vessels 146
[2)
o Cable lying vessels 144
o 516
> Pontoons 6
=
'z Research vessels 68
o
= Dredgers 6
MY Charter 209
E .3 221
56 School vessels 12
TOTAL 35.179
Oil tankers

As previously mentioned, the navigation ban in the Strait of Bonifacio not applies to
merchant ships flying flags of third States and to Italian and French ships empty or carrying
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different loads, which, even if properly ballasted, however, represent an environmental risk
factor in case of accident due to the presence of fuel in their tanks.

The majority of oil tanker belongs to the class bunker 3, which was associated with a high
potential level of risk.
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single-hull vessels or pre-MARPOL (built before
1982): 63 transits

pre-
MARPOL

28%

Double-hulled
ships
49%

MARPOL ships (built between 1982-1996): 53
transits

Double-hulled ships (built since 1996): 112

transits

MARPOL
23%

Chemical tankers

Most transits were undertaken by ships flying third States and ships flying the Italian flag
and more than half of the transits have occurred without cargo on board while 32%
occurred with chemicals. About half the ships of third countries have carried hazardous
substances.

The chemical that crossed the Straits are in bunkers Class 2 and 3.
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Bunker Class Bunker Class
3 2

96% 44%
Third
States
61% non hazardous
products
1% S
Flags Cargo tipology Bunker classes

Gas Tankers

In total, as shown in the following graphics, almost all the ships (88%) have crossed the
Strait without cargo on board.

The major number of transits were performed by vessels belonging to the Bunker class 2,
which is associated with a medium level of potential danger.
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Bunker Class

France aas 3
Italy 12% 26%
75% 1% 12%

Third States
 24%
Empty
88% 5
74%
Flags Cargo tipology Bunker classes

Tankers for the transport of dangerous goods

Transits with cargo on board are annually more than those without cargo on board. Most
journeys are undertaken by vessels of third states and vessels flying the Italian flag while
the transit of French ships account for only 3% of the total.

Much of the cargo of these vessels is made up of wine (44%) and vegetable oil (12%).
Almost all journeys were made by ships, by their gross tonnage, are bunkers Class 2 and
therefore may have between 100 and 500 m3 of fuel in their tanks.
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Othﬁf Vegetable Oil
Italy Empty 2% Rt

- 33% 2% P (e

3
0%

Bunker (
4

2%
44%
Third States France
64% 3%
Flags Cargo tipology Bunker classes

Bulk solid cargo vessels

Some problems encountered in VTS data elaboration for this class of ships regard their
classification, since most of them have been classified as general cargo ships (including
bulk carriers and mineral mixture).

Almost all journeys were made by vessels flying flags of third States and more than half the
journeys were performed by vessels of the bunker class 2 (63%).

The three types of cargo vessels have been divided into:
- General cargo vessels
- Reefers

- Container vessels

BULK CARGO VESSELS
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Class Bunker
Third States Class Bunker 4%

3
94% oy .

5%
Class Bunker
2
63%
France
1%
Flags Bunker classes
Cargo vessels
These ships are carrying solid bulk cargoes and packaged goods.
CARGO VESSELS
general cargo
Empty

mineral

6% 13% 19%
Loaded
74%
Cargo vessels percentages of the main goods from general cargo
vessels
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Container vessels

Almost all of these vessels have transited with cargo on board accounting for 47%
classified as general cargo (goods not specified), while 32% of the load is represented by
dangerous goods for 17% hazardous both to non-dangerous goods.

CONTAINER VESSELS

Dangerous Empty

Cargo
Em| 4%
Pty 32%

Loaded
96%

General and
dangerous
cargo 47%

17%

Container vessels percentage of goods carried by container vessels

Reefer

The reefer (reefer vessel) carrying food holds in heat-insulated and equipped with
refrigerators are also equipped with engines that guarantee faster than vessels carrying
general cargo, necessary because the transported goods deteriorates rapidly.

REEFER VESSELS

Empty Motor Vehicle

0/ 10% General
Empty 9% 10%

Cargo
20%

Food
40%

General and
dangerous
cargo

21%

Reefer vessels percentage of goods carried by reefer vessels
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Passenger vessels

The following figures show that the shipping over the years is growing, almost all journeys
are made by cruise ships flying flags of third countries and large tonnage vessels are into
bunker class 3 and 4.
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52% 10%
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%
Flags Bunker classes
Roll On/Roll Off vessels
Their transits during the period showed an irregular traffic.
Almost all the transits of ro-ro were made by vessels flying flags of third States, with cargo
on board and falling into the bunker class 3.
ROLL OFF/ROLL ON Ships
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Total traffic (Roll off/Roll on vessels)

Bunke; Class Bunker Class
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Ro Pax vessels

Most of the transits were made by 'local',ships ie Italian and French, respectively, with 67%
and 30% and very few have passed discharged.

Most of these ships belong to the bunkers class 3.

Ro Pax vessels
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Working vessels and MY Charters
Ships from work include:

- Research vessels

- Antipollution vessels

- Dredgers

- Cable-laying ships

- Towboats

Working vessels
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Third States 15% Fggz
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5. Risk maps

In order to assess the potential risk of an hydrocarbon spill in the seawater of the strait, it
has been realized a numeric simulations set, using two different scientific models (wave-
sea current-transport model, weatering processes simulation model).

Moreover, to estimate local water currents and wave movements, the methodological
approach was founded on the realization of a one-year-long numeric simulation.

The main goal was to produce impact probability monthly maps related to the different
types of maritime traffic affecting the strait of Bonifacio.

For this purpose three different pollution sources were selected:

1. hydrocarbons spill from ships that must transit in the corridor controlled by
VTS;

2. fuel spill from ships with mean-long routes (passenger ships submitted to
VTS control);

3. fuel spill from ferries with standard Palau-La Maddalena route.

Corridor of ships controlled by VTS

25



Figure

Routes of ships with mean-long routes (passenger ships submitted to VTS control)

Routes of ferries with Palau-La Maddalena route

Consequently, using for each pollution source the monthly average of oil quantity that
should reach the coastline, it was elaborated an appropriate oil pollution risk index
considering hydrodynamic and morphological characteristics of each analyzed area.

This risk index, between zero (low risk) and one (high risk), considers the probability that an
event (accident) occurs and the seriousness of the consequences of this event.

Therefore, it is defined by the following equation:

Risk = danger * vulnerability * value

Where:

Risk: probability that an event of particular intensity occurs in a determined period

Vulnerability: ability of an element to withstand an event of particular intensity
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Value: socio-economic damages provoke by an event of particular intensity

All the gathered data obtained from the risk simulation outputs have been integrated in a
GIS database and used for the elaboration of the risk maps.

Risk Maps 1 Routes under VTS control

The elaborated data coming from the above mentioned monitoring system show that the
annual average of transit in the corridor is about 3450 merchant ships and about 5000
pleasure craft during the summer months.

Moreover, the elaboration of these risk maps considers also the oil distribution occurred
during the previous accidents or illegal discharges.

Then it were processed twelve monthly risk maps and an annual risk map reported in the
following figures:
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Map of the annual risk of oil pollution linked to the merchant ships traffic

This annual risk map stresses that La Maddalena archipelago coastlines and coastal
waters, considered of high environmental value, are also characterized by high oil
pollution risk.
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Risk Maps of oil pollution linked to the merchant ships traffic in January and February
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