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ADVECTION-DISPERSION ANALYSIS AT THE LNG REGASIFICATION
PLANT IN TARANTO, ITALY

1. ADVECTION-DISPERSION ANALYSIS OF THE WATER DISCHARGE

1.1. Introduction

GAS NATURAL is in the processes of the construction of an LNG terminal and
regasification plant at the Port of Taranto in Italy. As part of the design studies for the
plant, the company ALATEC, S.A. has performed the present study to analyze the
water discharge dispersion and advection. The present study has been performed in
order to assess the extend of the water discharge and possible negative effects, as

well as to investigate the possibilities of a water recirculation into the water intake.

The study area is located in the Taranto province at the Regione Puglia, southeast
Italy. The port of Taranto is one of the most important industrial ports in Italy, bringing

economic wealth to the region. The layout of the Port of Taranto is shown in figure 1.
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figure 1. Port of Taranto
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The location at the Port of Taranto for the regasification plant and the LNG terminal is

shown in figure 2.
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figure 2. Location for the LNG terminal at the Port of Taranto

The layout for the LNG terminal, including the location of the water intake and water

discharge locations is shown in figure 3. As it is shown, the water discharge is located

approximately at the 5 m depth countour at a depth of 3.5 m and about 300 m from the

water intake.
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figure 3. Layout for the LNG terminal, water intake and water out-take

The water discharge that will result from the regasification process is expected to have
a temperature of -6 °C with respect to the seawater temperature. In such way, this
study analyzes the temperature advection-dispersion of the water discharge at a water
depth of 5 m (discharge at 3.5 m depth), in order to assess the extension of the

discharge influence and evaluate if any recirculation can be expected.

1.2. Numerical modeling

Numerical modeling was selected to analyze the advection-dispersion of the cold water
discharge, since it is a powerful tool to predict the behavior of a discharge with the
characteristics under study, allowing to assess its extension and influence over the
receptor water. Under this section it is presented the model setup, input data, model

description and the modeling results.
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1.2.1. Modeling strategy

In order to study the behavior of the cold water discharge it is needed to establish
hydrodynamic conditions in the fist place, and secondly, to assess the advection-
dispersion. The MIKE 21 software developed by DHI - Water & Environment, was
used, applying the HD module for hydrodynamics modeling and the AD module for
water discharge dispersion-advection. The flux diagram shown in figure 4 shows the
modeling strategy used for bidimensional modeling, showing the input data as well as

boundary conditions used and the model interaction.

Area Wind
configuration conditions

Bathymetry hydrographics
layout conditions
MIKE 21- HD
hydrodynamic Discharge
Conditions characteristics
Mmp,a)

MIKE 21-AD &€

figure 4. Flux diagram for bidimensional modeling

On this manner, the HD module simulates the hydrodynamic conditions based on the
forcing agents, such as the wind, and the results obtained will directly affect the
discharge dispersion. Such dispersion and advection is then simulated with the AD
model, which simulated the cold water discharge and its dispersion under the

previously calculated hydrodynamics.
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1.2.2. Input data

1.2.2.1. Bathymetry

The bathymetry used in the study was obtained from the nautical charts and updated
with the surveys performed by ALATEC in December 2004. The bathymetry used for

modeling is shown in figure 5.
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figure 5. Bathymetry of the study area used for numerical modeling

1.2.2.2. Tides
The tides in the area of Taranto are semidiurnal with a tidal range of 24 cm; as such,
the tides are considered irrelevant for modeling purposes since it is not expected to

have tidal currents.
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1.2.2.3. Winds

The winds at the study area are shown in figure 6, showing that the most frequent wind
are from the North and South sectors. Since there are no tides in the area, the winds
are the main force that will generate currents. This has been confirmed by the Meto-
Marine study performed by MEDEA ENGINEERING S.A. for the project “Progetto
Preliminare Terminale di Ricezione e Rigassificazione Gas Naturale Liquefatto (GNL),

where it is reported that the currents at the study area are wind dominated currents.

MREM

figure 6. Wind rose in the Taranto area

From the wind conditions and the table of occurrences (found in the corresponding
appendix of the constructive project), the wind conditions to be modeled were selected,
they are shown in the following table. The selected wind directions correspond to the
most frequent directions, with the exception of condition 09, which correspond to the
most negative situation with regards to water recirculation into the water intake, since

the wind is blowing from the water discharge to the water intake.
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Condition Wind direction
00 -
01 315°
02 337.5°
03 o°
04 22.5°
05 157.5°
06 180°
07 202.5°
08 225°
09 247.5°

table 1.- Selected wind directions

Since 65% of the time the wind has a speed between 1 to 5 m/s, it was decided to

select 5 m/s for the simulations. The lower velocity scenarios are covered by the calm

conditions simulation, while for the upper limit it was decided to performed the

simulations with a wind speed of 10 m/s. The following table shows the wind conditions

considered for the simulations.

Condition Wind direction Wind speed
00 - -
01 315° 5m/s
02 337.5° 5mi/s
03 0° 5m/s
04 22.5° 5m/s
05 157.5° 5m/s
06 180° 5m/s
07 202.5° 5m/s
08 225° 5m/s
09 247.5° 5mi/s
11 315° 10 m/s
12 337.5° 10 m/s
13 o° 10 m/s
14 22.5° 10 m/s

This document is intellectual property of ALATEC, Ingenieros Consultores y Arquitectos SA, and besides the aims for which it was hired by the
Contractor, it may not be used or copy without written permission of ALATEC
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15 157.5° 10 m/s
16 180° 10 m/s
17 202.5° 10 m/s
18 225° 10 m/s
19 247.5° 10 m/s

table 2.- Selected wind speeds and directions

1.2.3. Hydrodynamic modeling

The numerical model MIKE 21-HD was applied in order to obtain the current field at the
study area for the different wind conditions to be modeled. The hydrodynamic module
simulates the variation on water level and the flux variations in response to the forcing
functions in coastal waters. The sea level and fluxes are solved in a rectangular grid
covering the study area, and are calculated including the effects of bottom friction, wind
forcing, barometric pressure gradients, Coriolis force, momentum dispersion and wave

induced currents.

The system solves the non lineal continuity equations, as well as those for mass
conservation, using a finite differences scheme with a second order precision. The

effects and facilities included in the model are the following:

e Convective and cross momentum

e Bottom shear stress

e Wind shear stress at the surface

e Barometric pressure gradients

e Coriolis forces

¢ Momentum dispersion (through eg the Smagorinsky formulation)
e Wave-induced currents

e Sources and sinks (mass and momentum)

e Evaporation

¢ Flooding and drying

The obtained results consist on sea level and fluxes (velocities) in the computational
domain.
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The hydrodynamic model was applied to the shown bathymetry, which has a resolution
of 33 x 33 meters, which was considered necessary in order to resolve the different

morphological and port features in the area.

The forcing conditions for the model consisted in the wind conditions presented above,
which were selected in order to cover the whole range of hydrodynamic conditions in
the area. On one hand, the calm conditions were modeled considering no wind, in
order to represent the most unfavorable conditions with respect to dispersion and
advection, since there is only heat diffusion and no diffusion due to currents. On the
other hand the rest of the simulations included wind in order to generate currents,
which in turn will affect the water discharge by increasing the diffusion, but also
spreading the discharge in the area, this may create adverse situations spreading the

discharge into the water intake.

The results for the hydrodynamic simulation under calm conditions are shown in figure
7, while figure 8 and figure 9 show the results for the simulation under a wind speed of
10 m/s from 315° and from 180°. The results for all simulations are shown in Appendix
l.
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figure 8. Hydrodynamic simulation results considering wind conditions of 10 m/s with direction of

315°

This document is intellectual property of ALATEC, Ingenieros Consultores y Arquitectos SA, and besides the aims for which it was hired by the
Contractor, it may not be used or copy without written permission of ALATEC

m ,'\
-m E-

1S0 14001

Page 12 of 18



ADVECTION-DISPERSION ANALYSIS AT THE LNG | -t
REGASIFICATION PLANT IN TARANTO, ITALY o O a a eC

a ingenieros consultores

¥ arguitectos

9.0

L

11

8.0

-~
=
T

=)
o
1

(km)

I T T T T T O

-l

L1

0.1 mfs

o

figure 9. Hydrodynamic simulation results considering wind conditions of 10 m/s with direction of
180°

As it is observed, the calm conditions produce no currents, while under winds of 10 m/s
the currents hardly arrive at velocities of 0.1 m/s, so that it can be stated that the

currents in the area are very low.

1.2.4. Advection-dispersion modeling

The MIKE 21-AD model was used in order to evaluate the advection-dispersion of the
water discharge and to assess its behavior. The aim of applying this model is to use
the current fields obtained from the application of the HD model and to simulate the
diffusion and the advection of discharges to the sea, in this case a cold water
discharge. The AD model simulates the propagation of a dissolved or suspended
substance in the water, under the influence of fluid transport and the natural processes
associated to the dispersion phenomena. The AD model can manage different type of
substances, either if the act in a conservative manner, by linear decay, or by heat
diffusion. The case under study deals with a heat diffusion problem in which the model
calculates the heat “concentration” or temperature, on each of the grid points that cover
the area of interest, where the results of the HD model provide the needed information
on currents, so that the dispersion and the advection can be calculated.
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In order to establish the heat diffusion and advection, the conditions considered for the
hydrodynamic simulations where taken in account, given a total of 19 simulations,

which encompass the whole range of possible situations in the area.

The simulations were performed using relative temperature, that is, the sea water
temperature was considered as zero, while the water discharge temperature was taken
as 6°C, with the aim of performing simulations that will show in a more comprehensive
and schematic way the changes in temperature. Nonetheless this do not affect the
simulations, but only the interpretation of the results, where the model results show the
relative difference of the sea water and the discharge temperatures (as well as the

temperatures related to heat diffusion).

The results for all the simulations performed, both for hydrodynamics and for heat
advection-dispersion, are shown in Appendix |I. The most unfavorable results for
temperature dispersion are those for calm conditions, and for those with wind direction

from 247.5° and 157.5°, so that these results are shown in the text.

The heat diffusion results for the calm conditions are shown in figure 10, where the
relative difference in temperature can be seen at the surroundings of the discharge
point. The area of influence of the discharge is clearly seen, obtaining that the heat is
greatly diffused, mainly towards NW, reaching a distance of 500m, where only a
difference of 1°C can be appreciated. Since the regasification plant is located in an
industrial area, it is not expected to have sensitive ecosystems, since there is already
many industries in the area, in fact there is a water treatment plant sewage that
discharges close to the area. Due to the high diffusion of the temperature and the poor
ecological conditions in the area it is considered that the cold water discharge has no
negative effects in the area, and its effect is minimal and very localized. Also, no

recirculation is foreseen.

At figure 11 the results with a wind speed of 10 m/s and a wind direction of 247.7° are
presented, showing very similar effects as during calm conditions, but with a
temperature difference up to 1.5 °C at the coast. Although it would be the worst
scenario towards possible recirculation of the discharged water, there is no
recirculation and the dispersion is directed towards NW. The figure 12 shows a very
similar dispersion pattern than those of calm conditions, but in this case with wind
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conditions of a speed of 10 m/s and a wind direction of 157.5°, this scenario results in
more spreading of the colder temperature towards the NW, but still, the temperature
difference is of a maximum of 1°C, so that it is not considered to have negative effects
towards the environment, and neither to the functioning of the regasification plant due

to possible recirculation, which is not expected.
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figure 10- Advection-dispersion results for cold water discharge under calm conditions at the Port
of Taranto.

This document is intellectual property of ALATEC, Ingenieros Consultores y Arquitectos SA, and besides the aims for which it was hired by the
Contractor, it may not be used or copy without written permission of ALATEC

Page 15 of 18



ADVECTION-DISPERSION ANALYSIS AT THE LNG I
REGASIFICATION PLANT IN TARANTO, ITALY O o a atec

L ingenieros consultores

¥ arguitectos

(km)

5]
(=]
Ll b da s b bl da el lp e liaaly

e
44 e
42 Diferencia relativa (°C)
TN Above -0.5
40 \ 1 -1--08
| B -15- -1
. Z B -5
] é \\\ B 4 3
36 [ [
] =] - 5
34 B 7- s
10.0 10.5 1.0 1.5 120 12.5 13.0 13.5
(km)

figure 11.- Advection-dispersion results for cold water discharge with a wind speed of 10 m/s and
wind direction of 247.5°, at the Port of Taranto.
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figure 12.- Advection-dispersion results for cold water discharge with a wind speed of 10 m/s and
wind direction of 157.5°, at the Port of Taranto.
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1.3. Conclusions

The cold water discharge, result of the regasification plan of GAS NATURAL at the Port
of Taranto, has been evaluated with regards to its dispersion and advection. Several
scenarios creating different current patterns have been evaluated as a result of
different wind conditions in the area, in order to assess the behavior of the water

discharge.

The different scenarios showed that the dispersion of the cold water presents very
limited spreading in the area, with only a maximum difference of 1°C at 500 m from the
discharge point towards the NW. As such, the effects over the environment can only be
very limited and easily assimilated, also considering that the area is an industrial port,
the effects over the existing environmental conditions of the area will be minimal. As for
the recirculation of the cold water into the water intake, due to the dispersion obtained it
is not expected to have any recirculation into the plant. During some scenarios there is
a temperature difference of 1.5 °C at the coast, but as stated above, this has no effects
over the environment and on the other hand is compensated with a warm water

discharge in that area, performed by other industries.
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APPENDIX | — Numerical simulation

results

This document is intellectual property of ALATEC, Ingenieros Consultores y Arquitectos SA, and besides the aims for which it was hired by the
Contractor, it may not be used or copy without written permission of ALATEC

o0 ] o 4

Page 18 of 18



5.8 /
5.6
5.4
5.2
5.0
4.8
E 4.6
= ]
4.4
4 25 Diferencia relativa (°C)
T [ ] Above -0.5
404 L1 -1--05
. 2 [ 15- 1
E B 2215
3.8 i Bl 3- 2
] /| 4- 3
3.6 B s5- 4
] B 6- 5
3.4j\q Bl -7- 6
7\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\ -BeIOW -7
10.0 10.5 11.0 11.5 12.0 12.5 13.0 135
(km)
01/01/90 18:00:00
9.0
8.0
7.0
6.0
5.0
E .
= ]
4.0
3.0
2.0
1.0 i
] —
] 0.1m/s
O_O\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\
0 2 4 6 8 10 12
(km)
n1/01/an 18:00-0N
@Je. 3
I -t GAS NATURAL ﬁ
o O a a eIC Project: -
. . =
e L P04156D 5
MOdeI:Mike o1 - AD Date: 04/02/05 Spill Advection/dispersion in Taranto Drawing no.
- Calm conditions (no wind)
Init: DRW 00
cma




(km)

5.8 /
5.6
5.4
5.2
5.0
4.8
4.6
4.4
425 Diferencia relativa (°C)
] [ ] Above -0.5
404 L1 -1--05
- 2 B -15- -1
] M B 2215
387 B 3 2
] / 4- 3
3.6 g 5- -4
] 2 -6- 5
3.4 B 7- 6
7\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ -BeIOW -7
10.0 10.5 11.0 11.5 12.0 125 13.0 13.5
(km)
01/01/90 18:00:00
B g P P A S 4 /
7] - —/////////////////////
9.0 e ,,,,,/////////////////
] ,,,/,,/////////////////
i fr//////////////////////
8.0 e ///////////////////
7] /////////////////////////
70; . /f//////////////////////
. : ///////L///////L///////// /
1 A S L e | i
6.0 | A A e e e e S
: L A A A4 /////M“"f/// v /
_ i ey ////K%/&(_‘_/// x
€ 5.0 Crs sy
=) Lz
, [ A ] /
4.0 A /6 / //J
] | l
] A A A R}
3.0 A A A A N T &
: A A A A ) \ \
2-0: ‘ ’ 7 s 7/ 7 e e e / / / i 1
: ] l ‘ / 7/ 7/ s e ' I'd e ' g 7/ e / /
: ] ] / / P P T A e s /
1-Ot 1 / / 7/ e e e s ’e - r’e - P - /
S I IR oL
] - A m/s
O_O \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘\\\\\‘\\\‘\\\‘\\\\\\\\\\\\\\\\
0 2 4 6 8 10 12
(km)
OO :
I .t GAS NATURAL “ﬁ
oo a a eIC Project: -
ingenieros consultores P04156D -
Yy arquitectos :
MOdeI:Mike o1 AD Date: 04/02/05 Spill Advection/dispersion in Taranto Drawing no.
- H . - H— (o]
- Wind: vel=5 m/s, dir = 315 DRW 01
Ccma




5.8 /
5.6
5.4
5.2
5.0
4.8
E 4.6
RS i
4.4
, 25 Diferencia relativa (°C)
2] [ ] Above -0.5
1ol [ ] -1--05
0 > / 15- 1
] M Bl -5
3.8 B 3- 2
] B 4 3
3.6 EE DO
] 6- -5
3.4 - o
7?\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\ BeIOW -7
10.0 10.5 11.0 115 12.0 12.5 13.0 135
(km)
01/01/90 18:00:00
1 < \-——»—’w«—f—-—e««‘////////
1 e e e e - “«4/(@(««(////////
9.0 LTI T e
! U U U ’e—(——"KKK////////
80t e e e e e o /e/?’KKK////////[////\é
1 .. _,,,/(«—«—KKK/////////////
ol I
L R C e e /
7] P /////(4/4/(‘///// /
60: P /////M“_’A//////
i eSS oy
_ : e vy /M_(——&&@ < v g ./
E50- Co /ﬂi\ “/////
= i < sy / \ e Y
] P \&<—?—</K‘/ P
4-Ot Ny \ \\<—<—z/€—‘<—4//
. e / / \(——‘/
i ;o R
3.0: Ve
: PN t
201 , | ~ N
1. ... NN
ol 0 NN N
.U 7] S v e e e —— ~ NS —— S NN NN \ \
] : e e e (\\&//i:K\\\\\\\\
) \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\““\“““““HHH‘
0 2 4 6 8 10 12
(km)
O O Client: E
I _t GAS NATURAL Y
o O a a eIC Project: -
- - t -
Ingeniores Senunecios P04156D =
Model:Mike o1 AD Date: 04/02/05 Spill Advection/dispersion in Taranto brawing no-
- Wind: vel=5 m/s, dir = 337.5°
- DRW 02
cma




(km)

5.8 /
5.6
5.4
5.2
5.0
4.8
4.6
4.4
4 25 Diferencia relativa (°C)
] [ Above -0.5
4.0 [ ] -1--05
. 2 B -15- -1
E Bl -5
387 B s3- 2
] /| 4- 3
3.6 B 5- -4
] B 6- 5
3.4j\q Bl -7- 6
7\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\ -BeIOW -7
10.0 10.5 11.0 11.5 12.0 12.5 13.0 13.5
(km)
01/01/90 18:00:00
9.0 T <z~
BENEREE T
s \\M‘”*"/‘/‘/////// / l
e I S A
. R S A A
7.0 Sl I S A AN
] R S o A A
: L (——(——<—<—<——<——<——</¢/‘//// / /
60 - Ty
i D R eSS — / /
s R e /‘/ké—%\\& — - o / /
1 . . - - - _ _ \\\e /
5 1 T T e, > \\ SN =y ] |
e e e e S———<—
=< i <y — s
4.0 S ' f \\M—\\\&/ ; //
] _ ; \.=\\\"‘ Y
] - - - - ~ \\ ~ ~
3.0j S - -~ s SN N
B e e e e~ o~ aa — ~ NN N
] - e e~ o~ N // - ~ XN N\ \
207 N UL AN
: P O N Y NN N\ \ \ / \\ \ \ r
10; ., e e f e~ o~~~ N\ 'Lr / K\\\\\“;T‘; N
A PPN - N NN \‘\ @\\\\\ \
1 /l e e e e~ NN NN \\{/‘//i\\\\\§§§\ \ —
O_O\\\\\\\\\‘\\\\\\\\‘\\‘\\\‘\\T\\\\\\\‘\\\\\}ﬁ‘\\\\\\\\\\‘\\\‘\\\\\\‘\\\\\\\ O-lm/S
0 2 4 6 8 10 12
(km)
N1/01/a0 18-00-NN
o O Client: E
I -t GAS NATURAL ﬁ
o O a a eIC Project: -
p : 4 =
i o T P04156D =
MOdeI:Mike o1 - AD Date: 04/02/05 Spill Advection/dispersion in Taranto Drawing no.
- Wind: vel=5 m/s, dir = 0°
Init: DRW 03

cma




5.8 /
5.6
5.4
5.2
5.0
4.8+
E 4.6
< ]
4.4
4 25 Diferencia relativa (°C)
T [__] Above -0.5
4.0 [ ] -1--05
. 2 B -15- -1
] M B 215
387 B s3- 2
] /| 4- 3
3.6 B 5- -4
] B 6- 5
3.4j\q Bl 7- 6
7\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\ -BeIOW -7
10.0 10.5 11.0 11.5 12.0 125 13.0 13.5
(km)
01/01/90 18:00:00
9.0
] NN N N NN O N \\\\%
T NN N N N N N
4 S—<—<—=0_—
8.0 NN NN \\\\\\&\WK
] NN NN N N \\\\\t\w%/
n VN N Y N N NN NSNS SSsSs-
70t NEENEENEE N YN \\&h%e_:////
i ///
1 [NEEENEEEN \\\\\\\\&&He_////
] NN NN S N A S ——
6'0— NN NG NG NG N N N, - v
] N N N N NS S S SN e — /
50: N N NS \\\\&(_&/ v l \ \
g ] NN NN —S— SSssS——L /
x 5 NN U U UEEN ; \\&W
4.0 N U U U \\%_% NN
] N S «_\ SN
7] N S S \ ﬁ\\ ~<
30j N A S U L S, — N \ \ E N
B I N N W U T S | — =N AN \ \
] N N NV U U S A | // - ~ N\ Q %
Zot [ U U S S S — s\ \
] NN U N N \ Q f ? /&\\‘Qs‘r\\ ,
n N \ \ \ \\ \ N\
10- NN o
1. N N AN > /‘/&\\\\ .
:l/_,;\\\\\\\\\\\f\{__/(/h\\\\\\}\\\ —_—
7 M SR S SN N N SR ! 1TTTTTT TT 0.1 m/s
O_O\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\
0 2 4 6 8 10 12
(km)
Nn1/01/00 100NN
@Je. 2
I -t GAS NATURAL ﬁ
o O a a eIC Project: o
3 : A =
lomnioed contiisne P04156D E
MOdeI:Mike o1 - AD Date: 04/02/05 Spill Advection/dispersion in Taranto Drawing no.
- Wind: vel= 5 m/s, dir = 22.5°
Init DRW 04
Ccma




5.8 /
5.6
5.4
5.2
5.0
4.8
E 4.6
< ]
4.4
42 E Diferencia relativa (°C)
] [ Above -0.5
4.0 ] -1--05
. 2 B -15- -1
E Bl -5
387 B s3- 2
] /| 4- 3
3.6 B 5- 4
] 0 6- 5
3.4j\q Bl -7- 6
7\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\ -BeIOW -7
10.0 10.5 11.0 115 12.0 12.5 13.0 135
(km)
01/01/90 18:00:00
9.0
] C e e e e e - > _»2/72/’//////////7\»*
: e e e e e e ,a.,)»/)/?/?//’///////f f
8.0 e e e e S P O //
] e e e e e A A TS )] //
] ,,/////_./—/’/’/’//7///////////
7.0 I U P ¢ i
7] P //2222@,;//////‘/
B v A A A > o n T T 7 ) / / \
60t P R A e e G P g G / /
] P P A S A ///d;_”_,__. ]/ /
50: P R R A //// \)_‘/>Ia/1/' / f T\ B
3 ] PR //// _%\\\\)_)/7/////?\ \
X 1 P A A A - \)_)/>//7/"/1//' 7
= 40: PR A A T - \ :*:é =z > >
] ror o0t ! / — >/ L
] P A 7 =z e
3.0 P ;o0 o AN //7/7__)_,\ _
E e e e e A P U
] S S o
20 , , A NN
| RN { S Sabi NN
S T T NN
1.0 o T T T T T s s s AN A TSN, N
17 7 O T \\\\////”‘)\\\\\\\
U e iy N N —
14, . L NN\ 0.1 m/s
O_O\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\
0 2 4 6 8 10 12
(km)
N1/01/a0 12-00-0N
@Je. :
I -t GAS NATURAL h'f'
o O a a eIC Project: o
2 - A =
R v ta e P04156D =
MOdeI:Mike o1 - AD Date: 04/02/05 Spill Advection/dispersion in Taranto Drawing no.
- Wind: vel= 5 m/s, dir = 157.5°
Init: DRW 05
cma




5.8 /
5.6
5.4
5.2
5.0
4.8
E 4.6
S ]
4.4
4.2 ,: Diferencia relativa (°C)
i ] Above -0.5
4.0 [ ] -1--05
o 2 B 15- -1
] Bl 2-15
3.8: 4!’ [ ] 3- -2
] B 4- 3
3.6 B 5- 4
. I 6- 5
3.4j\q B - s
7\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\ -BeIOW -7
10.0 10.5 11.0 11.5 12.0 12.5 13.0 13.5
(km)
01/01/90 18:00:00
9.0 ~
] NN S B AR
] \\\\\\\\\\\\_.-—,4/’/’/////,1’\
8.0 N P PR B )
1 N N R
] \\\\\\\\\\\_,,,/,//////////
7'Ot \\\\\\\\\\\\_.‘/////////’/f
] \\\\\\\\\\\\_/////'//f//?_,,//
50 “‘\\“\\‘*”,’/f\\
i R T N i T\
] \\\\\\\\\\\\\‘\._,,rf \1
Sot NN NN \\\)\\\\\\\)\“/ / t/\f ‘
I NN 5 T
40t N A \ \w\\\\—)
] N S ﬁ%\\,\\
~7
; N \ \ \ Y \ ~
3.0 Cov
: T S T T /
20: A T T T T S |
: ~ N N \ \ \ \ L l
] NN ?ﬁ /
1-Ot T Y N N N N N \II\ /// N
1 R T T T AN \ \\ —
{ T T TN MMM N NNNNS O?m/s
O_O \\/\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\ \\‘\\\\\\\\\‘\\\\\\\\\\‘\\\\\\\ :
0 2 4 6 8 10 12
(km)
N1/01/a0 18-00-NN
OO Client: E
I -t GAS NATURAL 1
oo a a e|CProject: -
p : 4 =
Inentere raunecios P04156D =
MOdeI:Mike o1 - AD Date: 04/02/05 Spill Advection/dispersion in Taranto Drawing no.
R T AUV eI .
- Wind: vel= 5 m/s, dir = 202.5 DRW 07

cma




o
13
= oI3ZANIN
20U QOYDON
899 [0o)
Me________w o
2HIONM S 0O~
g o ZWNYRTNDO " >
c Q ; [} = s
c < o IS S N
m — [e))
5/ NENEENN s
e 8
[a]
0 o
o L
F - N C
r \\2
L - e
I o \ -
o |
r AN B
L \ L
L P o]
- N A7 =
- . - g
Y] v 777 _m
- Pt Sl N_ .Mm23
¥ Pt A o o
C 1ot mx\\w S s
- ’7 \\H _AM al &°
- © e ﬂ\oo prd % Wm
\\W__ b Vvt - %)) m._ m_b
L B =1
- L~ v ///\ < ol 31
- V" el //H \W/ G o .WW
L —_ N\ i~ < ..
L IS L o Z = -0
N X i i 5 E
\\M(\ \\\-\-\ll.\‘\‘\‘\vlvllvj}\\.\\‘lv/vj\.\\\ \\6 & .nCIu, %V:W
F b o e e e L e e e . P G I G A = Q2 g
P S e B © Pss
= Lo e e o e 4 4 o . . PR P el -mw
- L o
R et T it -~ [ o0
B L 3L w
T T i - L ewu_ o
i =
o L e o o o L L L 4 e h e e e e e e ot w o e e e - < = N
C L tor o <
3 Ut s L ol F =
N - > o o
H oo H m m i)
L - T - - - - - - - - - - - - - - - - - - 7} o =
o) S -t | C =
- o - 1]
F— o : ’ T F £ ag &
N o] ) o c £ <
- =) r c '
- o B e —
B e} I - N
SR S g
- © o - = =
ro 2 - p L=
m\1 = | < 5
B <} L P 3
- m_ LI L L L L L L L L L L L L I L L o =
LI L L L L L L L L L L L L L L L L L o o o o o o o o o o
® © ¥ & o ©® © ¥ N O © 9 ¢ s ®© N~ © »w ¥ ® o o O

(W)




o
o
= oI3ZANIN
20U QOYDON
839 o o
mnVu________W o
g 3T RN THLON 3 » =
c o [} = s
%A m IS c [a)
= - o
s/ /NNNEEENN £
= g
[a]
0 o
o L
- B
B L o
o |
I o =
o |
N S i
- N N - - N . , , . 1 ’ N - o
. ,,.,,..__\,\\\.\\Iv/\\\w £
L P Al e A IR g 5
- w P Ay PP (A ﬂmu
- o BN /P P 3 Ex
B i o o«
L L oo
- - = o =
B - _A|n Al %5
B B ©| Ty
- | SE
L r 09} SR
¥ i < o gu
r - > 0
s C O o 3¢
- E < <5
L RN B o = c
\SWn\ lllll // ,&\vllv \\\\ i © Q=
- SN NSRS\ ONON ~— L © £ o SW
A //////Jéll\m\v\‘l/vllv\‘\i\w P|Iv Dmu
I N -~ e~ s> > > > > —> —> 7 7 | ]
o e - Cmm
A MO e e i £9
o . ~ - F b [Te)
r« - --"-"-"="="=""="="=-=-"-"-"-"- - - - - - -=-7 - wa <
F— L L L L L L L L 4 4 e A e e e e e e e e e e e - < EO (]
\ - tom o o
N e T - ° < IS
L - n > o &)
S SRS Oy,
L L T A e B o =
\_.3. o R | ] o -
- o B c o
r < o N c o [a)
N o N c £ <
- Q - - - - - - - - - = B ﬂ 1
i S ; .- L & <
B © N -
S S g
- © - = =
m‘o. S i = .3
! B < 3
L -
%H W LI L L L L L L L L L L L L I L L o < m
LI L L L L L L L L L L L L L L L L L o o o o o o o o o o
® © ¥ 8 o ® © ¥ N 9 @® © % s ®© N~ © »w ¥ ® o o O

(W)



(km)
w w A A A A s 0

w

(km)

cma

8 /
6
4
2
0
87
6]
4
> E Diferencia relativa (°C)
] [ ] Above -0.5
0] [ ] -1--05
] 2 B -15- -1
] M Bl -5
87 B 3- -2
] /| 4- 3
67 o 5- -4
] £ -6- 5
P 7 6
7\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ -BeIOW -7
10.0 10.5 11.0 11.5 12.0 12.5 13.0 135
(km)
01/01/90 18:00:00
9_07 TE T T F T T T s e e /
: —fr///////////////l_//// /%
E ,,,,/,///////////////////
8.0 - ,,/////////////////////
] fr/f//////////////////////
70: "”’“//‘/*/////////////////
. A A e e e /
4 v v ///////L////{///////// /
6.0; A O A P A D V4
i TSN AN BT T TS/
] A A
5.0] A
- ’ / / / / / /
] )y
4.0t A A A v
] L Y |
- v ’ / / /o / / /
3'0t A Y A A
: [ A A A
20] Ll
1.0E / I / v 4 14 e e rs v e e s e -
i / VRV P O g
I G I e gt A O?m/s
O_O\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\'77\\7\\\\\\\\\\\\\\\\\\\\\\
0 2 4 6 8 10 12
(km)
Nn1/01/a0 18-00-0N
OO :
I t GAS NATURAL hﬁ
oodalalecC:.. e
A -
g - P04156D =
MOdel:Mike o1 - AD Date: 04/02/05 Spill Advection/dispersion in Taranto Drawing no.
- Wind: vel= 10 m/s, dir = 315°
Init: DRW 11




5.8 /
5.6
5.4
5.2
5.0
4.8
E 4.6
< ]
4.4
4 25 Diferencia relativa (°C)
] [ ] Above-0.5
4.0 [ ] -1--05
. 2 B -15- -1
] M Bl -5
387 B s3- 2
] /| 4- 3
3.6 B 5- -4
] 0 6- 5
3.4j\q Bl -7- 6
7\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\ -BeIOW -7
10.0 10.5 11.0 11.5 12.0 125 13.0 13.5
(km)
01/01/90 18:00:00
9.0 1 == == (K//////
] R e é’(”KKK/////////%
] T T - ‘/"e"/‘/‘/‘/‘//////////
8.0 T R S S A é
] I ""‘/W/////////////
7.0 T s o S AN/
] GGG S S TP /
, [ //////KKKK////// /
6.0: P
] e oy
] 7 S
5.0 s /ﬁ‘i Y
€ i v S<=——0
S, v N T s
4.0t J/ \ \W//
N / h""ﬂ'—
3.0 o
i Tr
2.0t L, Nt .
1. ... A
7 P AN —~~~NN\Nx .
104 ¢ - T " & L/‘/<—
. e e e e e e e - = S e NN NN
i // : Vo e e e e e e e e \\&(—/(_,‘/‘//:&\\\\\\\\ < e
] <~ ~ < s s s S~ N \ \ \ \ 0.1 m/S
O_O\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\
0 2 4 6 8 10 12
(km)
n1/n1/90 18:00-0N
‘@) e
I -t GAS NATURAL h'f'
oodalalecC:.. 3
o =
e P04156D =
Model: Date: Spill Advection/dispersion in Taranto Drawing no.
Mike 21 - AD 04/02/05 Wind: vel= 10 m/s, dir = 337.5° DRW 12
Init:

cma




(km)

(km)

5.8 /
5.6
5.4
5.2
5.0
4.8
4.6
4.4
4 2,: Diferencia relativa (°C)
] [ ] Above-0.5
4.0 [ ] -1--05
] 2 B -15- 1
E B 215
3.8 M Bl 3- 2
] B/ 4- 3
3.6 B 5- -4
] B 6- 5
3.4 B 7- 6
7\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\ -BeIOW -7
10.0 10.5 11.0 11.5 12.0 12.5 13.0 135
(km)
01/01/90 18:00:00
9.0 T <z~
R TS Eesmssssessser )
e (\\Me—k‘gk/x/‘/////
807 « e s s s s e D e /
] Tt T TT D e g 4
7.0 Tt S
. S e S
] RN P
6.0 T TS
B T B eSS — / /
b R e eSS — A / /
O — \\\e /
5.0 = T N\ N = /Y \
! e \Qggj‘:// /
i e e 4 -—
40t - - - o f \\M—\\\&/;/
] _ ; \.=\\\"‘ v
] - - - -~ . NN -
3.0j e e e e e~ SN N N
R J N T — ~ N XN XN
] [ P - ~ N N\ \
207 e PRGN
: P N Y NN N\ \ v / \\ \ \ i
10; ., Le - - =~ NN Y ' / K\\\\\§§ \
A J o e e = = =~ - N NN @\\\\\ \
] // o e e m o~ o~ ~ \\\\\\{/‘//i\\\\\\\\ \ —
0_07\\\\\\\\\‘\\\\\\\\T\‘\\\‘\\T\\\\\\‘\\\\\}\\‘\\\\\\\\‘\\\\\X\\\\\\\\‘\\\\\\\ O-lm/S
0 2 4 6 8 10 12
(km)
Nn1/01/an 18:00-NN
@) :
I -t GAS NATURAL ﬁl
oodalalecC:.. e
A =
g 7 S P04156D 5
Model: - Date: Spill Advection/dispersion in Taranto Drawing no.
Mike 21 - AD 04/02/05 Wind: vel= 10 m/s, dir = 0° DRW 13
Init:
cma




5.8 /
5.6
5.4
5.2
5.0
4.8
E 4.6
< ]
4.4
4 25 Diferencia relativa (°C)
] [ ] Above-0.5
4.0 ] -1--05
. 2 B -15- -1
] M Bl -5
387 B s3- 2
] /| 4- 3
3.6 B 5- -4
] 0 6- 5
3.4j\q Bl -7- 6
7\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\ -BeIOW -7
10.0 10.5 11.0 11.5 12.0 125 13.0 13.5
(km)
01/01/90 18:00:00
9.0
] NN VR NI N N N N \\\\%
T NN U N N N0 N, N W
i W
8.0 N NN NN \\\\\\(\W/
] [ N N N N \\\\\\W—K/
n VY Y N N N NN NN NSNS
70t NN N YN U \\&Q\(_e_:////
i s
1 NN NN U L N N ——
B Vo N NN NS S S S //i/
6Ot NN O SN -
] NN \\\\\\\\\__‘// .
50: N N NS \\\\&(_&/ vy
/é\ ] NN NN \ —
5 ] NN N NN SsSS—w
4.0 I N U \&&\E\\
] vy v ‘,_\ NN
] N O S S Iﬁ\\H‘La"’
Sot [N N N N VR N \ \
B L N N U U T | ~ \ \
] NN N U W B | ~ N\ \
2.0 NN ~ N
7 N W WL W | \? ? \‘Qs‘r\\ g
h < < ~ v NN AN \ \ \ N
u &
103 _,\\\\\\\\\\w/:{i\\\\\\\\
:/ _,‘\\\\\\\\\\\T\{__//Q_\\\\\’\}\\ —_—
] TS ST S S S N N N S 1TTTTTT TT 0.1m/s
O_O\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\
0 2 4 6 8 10 12
(km)
Nn1/01/0n 100NN
@l :
I t GAS NATURAL h'f'
o O a a eC Project: =
i b P04156D =
MOdel:Mike o1 - AD Date: 04/02/05 Spill Advection/dispersion in Taranto Drawing no.
- Wind: vel= 10 m/s, dir = 22.5°
it DRW 14

cma




5.8 /
5.6
5.4
5.2
5.0
4.8
E 4.6
< ]
4.4
42 E Diferencia relativa (°C)
] [ Above -0.5
4.0 ] -1--05
. 2 B -15- -1
E Bl -5
387 B s3- 2
] /| 4- 3
3.6 B 5- 4
] B 6- 5
3.4j\q Bl -7- 6
7\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\ -BeIOW -7
10.0 10.5 11.0 11.5 12.0 12.5 13.0 13.5
(km)
01/01/90 18:00:00
9.0
] f e e e e - e > _»222///////////]\¥*
: e e e e e ,»_,)/)/7/7/?/’/7/////// // f
8.0 e e e e e S P P O A, //
] e e e e PSS PP Y /
] ,,,////_././v/’/’/’/’///////////
7.0 L P /s
7] PR 4 //7222/7_—)»/'/////
1 P I I G S B S S / \
6Ot P B B g e - A s 4 N
] PR I IV N /7// Z =% o o> — »// / /
5.0 s 7 T \_“/,,,)///l
—~ P /’// e/ \
S 1 / IO
X 1 s rr o r 2/ - \)_)/>//7/"/1// 7
4.0 VY I I A - \ = =z > >
] v e oot A
] s s /-,/)/7;%:*“ 7 .
3.0 P , AN //7/7__)__\ _
1 - O
] e e S o
20 L. //// NN
] - - - // ~NONON N
S T TN
104 e N ~NR TTTENONN N\
B LA \\\/////,_)\_\\\\\\.
B P 7 s s e e e - o -~ — T = - = ~ —
14, NANNNN 0.1 m/s
0_0\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\
0 2 4 6 8 10 12
(km)
n1/01/an 18-0N-0N
@Je. e
I -t GAS NATURAL &"
o O a a eIC Project: =
: =
e P04156D =
Model: Date: Spill Advection/dispersion in Taranto Drawing no.
Mike 21 - AD 04/02/05 Wind: vel= 10 m/s, dir = 157.5° DRW 15
Init:
cma




5.8 /
5.6
5.4
5.2
5.0
4.8
E 4.6
< ]
4.4
4.2 E Diferencia relativa (°C)
] [ Above -0.5
4.0 [ ] -1--05
] 2 [ -15-
E Bl -5
3.8 Weri - 3 2
: B/ 4- 3
3.6 B 5- -4
] B 6- 5
3.4 B 7- -6
7\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\ -BeIOW -7
10.0 10.5 11.0 11.5 12.0 12.5 13.0 13.5
(km)
01/01/90 18:00:00
9.0 -
1 L ‘\‘\ﬂ/////////””
] © . = - \)\)ﬂ_)ﬂ/v/’/’/"/'//////
8.0 L S A A A | f
] e e e e L I )azﬁ//////////&
] _<<<<a\__._._,_,_,,/>/’/7/7/’///////
7.0 P . A A A el f
5 I A A A /4 /)
60: UG e S /f\
4 R G / /
] . O !
’E\ 507: : e e /7/7/
<] s
4.0 - . - -
3.0 I
2.0
] Tttt s v
: ' ’ O A NN NG
1.0 T T SERTRNEN \
i A SN ON NN N\ 2\)\\\ \ \
B 2 < ~ _)/7/’/’4)\) e
007\T\\'\\\\\\‘\\\\\\\\\‘\\\\\\‘\\\‘\\‘\\\“\\\\\'\\\\\‘\\\\\>\\A\\‘\\l\\\l\\\\\\‘\\\\\\\ O-lm/S
0 2 4 6 8 10 12
(km)
n1/01/an 18-0N-0N
@) :
I -t GAS NATURAL ﬁl
o O a _ a eIC Project: e
A =
Y arquitastaa P04156D =
Model: - Date: Spill Advection/dispersion in Taranto Drawing no.
Mike 21 - AD 04/02/05 Wind: vel= 10 m/s, dir = 180° DRW 16
Init:
cma




5.8 /
5.6
5.4
5.2
5.0
4.8
E 4.6
< ]
4.4
4.2 ,: Diferencia relativa (°C)
i ] Above -0.5
4.0 [ ] -1--05
] 2 B 15- -1
3.8 M B 215
] B 3- -2
] B 4- 3
3.6 B 5- 4
1 0 6- 5
3.4j\q B - s
7\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\\\\\\\\\ -BeIOW -7
10.0 10.5 11.0 11.5 12.0 12.5 13.0 13.5
(km)
01/01/90 18:00:00
9.0 ~
: NN Ry R
] \ \\\\\\\\\\\\_.-—v»—/’/'/////f"\
8~07 ~ NN \\\\\\\_,__,/v/’/"/'///// /
. A A Y AV A
- o A A A
7'Ot \\\\\\\\\\\*“/////’////’/
] \\\\\\\\\\\\_/////'f/?//?_,,/
] NN N —_—— s S
50 RN S L
i . > P
] \\\\\\\\\\\\\“_.,71 \\f
50t NN N \\\)\\\\\\ﬂ\“/ / 1/ /‘ 1
g NN o T R Yy
4-Ot A T N NS TSRO
1 S vy N
— A S T \
3.0 N
| N N \ \ \ N N
] D S S N N T \ \
20: AR N T T $
" AN NN M
: -~ ~ ~ A N Y \ \ \ \ \ 1 N/j
1~0t R T T AN \I\ //
1 R N T T AN \ \ \
10 7 7 Ty v VNN N 0.1mis
O_O \\/\\\\\\\‘\\\\\\\\\‘\\\\\\\\\‘\ \\‘\\\\\\\\\‘\\\\\\\\\\\‘\\\\\\\ :
0 2 4 6 8 10 12
(km)
n1/01/an 18-0N-0N
‘@) :
I t GAS NATURAL K
oodalalecC:.. S
T —
i+ 7 P04156D 5
MOdel:Mike o1 - AD Date: 04/02/05 Spill Advection/dispersion in Taranto Drawing no.
- 1 AUV TSI €
- Wind: vel= 10 m/s, dir = 202.5 DRW 17
cma




o
et oI3ZNIN
2RO TWON
8 Q3 @
Me________w —
g 3TaNRTLON D 0 2
o Q T [ = : e
c < m S g2 A
= - o
5/ NENEENN £
a 5
o
0 B
) i
L /& L
- o~
B - B
I o \ =
\\B ~ B
B \ B
B P ]
B . = \\\\H M
u SN > 272771 o 5
TS} v 7 7777 A ﬂma
-y 1ot A7 A N_ PN
L tot A AN o’ Q2
- - sr
B rot A\\\\ - 5=
L pd
C ’ot \\H _AM Ql a4
[ o ;o - o Z 8 %E
- o /\ c
F V v - (7)) A ﬁluo
- //\ <t =
. b o // B <| o 9u
r - > O
L~ ¢ e xx/\ € Ol a 22
L e L oo 2z = Bl o
r B . = C
- SWn\ P I S \v\u\q\‘l\vlj}&\‘lv/vj\\\ - o o o=
- - © = k% SW
F o b e e e e e e > G . o A = QL o
B P (@] o
e e G L aH
b e - e 4 4 4 e e e [ G -7 T -mm
- L Qo
T St I T -~ [ e
= PR JE w
- o L w3 (<]
o U - < 1= N
\ - tom o o
r i T s s e L ] < e
N - "> o o
| R s | (08, °.
B I 8|8 |E
C o i R - | O =
F o - L]
= o - . - - F < ag a)
N o N c = <
- 0 - B n '
r o B o8 —
r 0 r - N
— c
ro 2 - p L=
g 3 L < @
-8 - g
- m_ LI I O I D I I O B B o =
LI L L L L L L L L L L L L L L L L L o o o o o o o o o o
® © ¥ & o ©® © ¥ N O © 9 ¢ o ®© N~ © »w ¥ ® o o+ O

(W)




Diferencia relativa (°C)

1
o
0
()
>
o
Ko}
<

-2
-3
-4
-5
-6
7

EREEEEEE

{
s

T
o
To)

T
©
To)

T
<
To)

T
N
To)

T
<
To)

T
©
<

©
<
(W)

<
<

N
<

<
<

@
™

©
™

<
™

5 11.0 115 12.0 125 13.0 135

10

10.0

(km)

01/01/90 18:00:00

—
0.1 m/s

RS S — % v o
[N N \\’V \n\\\
e / N J\\\V\v\.\\
P S/ AT T 77T 7
e e e PN A (e I
\\\\\\\ A\\\\__\\w\\.\\\\\
\\\\\\\ - - - rot v
\\\\\\\ //l/x\\ﬂ///
llllll - 1111\\\4

lv\\\

llllll ~ o
llllll R NN

L o N I N 77

lllll ~ //v///lélix\ﬁ\tlllvlv\v\i\

llllllll g e dind

///////// N - T > — > > > > > 7 >

L B B O B O B

© o @ o ©o o o o o o9
o © ~ © ) < ™ N - o

(un)

12

10

(km)

n1/n1/an 1-:nN-NN

oI3ZNIN

Drawing no.
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Spill Advection/dispersion in Taranto
Wind: vel= 10 m/s, dir = 247.5°
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