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Geographical context

Calabria

,Sici-ly‘

PONTE - TORR!
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The project
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1969: first international ideas competition
for a design for the construction of a road
and rail crossing (and first comparison
between different crossing solutions)

1981: the concessionaire company Stretto
; di Messina was created

1986: choice of a single span suspension

undertook on contract

2010: variants and new phase of final
design

8 September 2011: publication of the final
project and updating the Environmental
Impact Study




Selection and choice of sites
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Technical Specification for the comparison Advices and prescriptions
EUROLINK History and design data @graphy and remote sensing
SCpA (General SDM (purchaser) -
Contractor) - technical references town-and-country planning and public data
references
headquarter Local
Milano g " | govemments References
Designers of the
construction phase —
technicians and
employees
private citizens, Eurolink - Sicily
owners and operators Technicians in and Calabria- MCDA
of quarries charge of the based COMPARISON OF
bt STORAGE SITE
Impact Study b=t y

-/ 3

WEIGHTED SUM
technical communication of assessments

ELECTRE -
ex-post re-examination

Capacity ’ remediation j

( Quarries . km 0 ' o
PROMETHEE - N— R o Inquiries

method used in the study P . ' » checks and shares

0‘;‘:3;%‘2 an((:jies ‘ ' Results - » use in the EIS

N e —_ o Public procedure of
7 / comparison
~ Geomorphology . Requests, opinions | -
Landscape ) ~ Involvement )
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(a) The ¢* (a) cutranking flow. (®) The ¢~ (a) outranking flow.
[ Source: Brans and Mareschal 1994 |
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Input: technical specifications provided for the comparison

* morphology;
* capacity;
» soil capability for agricultural use;

* possible effects on road system to prevent the transit of heavy lorries on improper roads
or in excessive amounts;

* interference that heavy lorries may have with towns and selection of those who have
lower impacts;

« territorial distribution of the areas, in order to prefer those closest to production sites.

Performance

 Areas under national/regional parks jurisdiction ;

* Local parks approved by regional municipality; nature reserves and their buffer zones;
wetlands;

* protection institutions provided by the Wildlife Management Plan;

\olnprz1ivizr  « Cultural and Environmental Heritage, under D.Lgs. 42/2004;

» SCI under the Habitats Directive;

* networks and technological systems preservation;

* services preservation (cemeteries or military servitude);

* preservation of infrastructure networks and road corridors according to sector plans.

» The selection will prefer environmentally degraded or already compromised (quarries)
areas and the location shall not include:

* interference with used or potentially usable sources;

» changes to the catchment area, natural or artificial;

» damage to valuable sites from the standpoint of environment, landscape;

» damage to valuable sites from the standpoint of ecosystem/territorial function ;

* too close to residential areas that may suffer interferences due to the production of
noise, dust, the passage of heavy lorries.

Environmental
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Screening

Some legal and environmental factors were not interpreted as elements of
comparison, but rather of exclusion:

 networks and technological systems preservation;

sservices preservation (cemeteries or military servitude);

* protection institutions provided by the Wildlife Management Plan;

» SCI under the Habitats Directive;

* interference with used or potentially usable sources;

 changes to the catchment area, natural or artificial;

« damage to valuable sites from the standpoint of environment, landscape or ecosystem/territorial function

In addition, the categories and criteria defined by the technical specifications have been

adapted to the study:
Categories

|
PERFORMANCE NORMATIVE ENVIRONMENTAL
ENVIRONMENTAL
PERFORMANCE M’IVE < %

SOCIAL-
ENVIRONMENTAL
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Identification of potentially suitable sites

Sicily

N° ACRONYM NAME LOCATION

1 SRA1l "Faro Superiore Nord" Messina

2 SRA2 "Bianchi" Messina >

orre i'ho'.(a“ﬂh‘_»}";n&‘ 3
3 SRA3 "Annunziata" Messina seac IS o U
- Valdinal2 (SRA7)

4 SRA4 “Venetico” Venetico s :

5 SRA5 “Torre Grotta” Torregrotta

6 SRA6 “Valdina 1” Valdina

7 SRA7 "Valdina 2” Valdina

Calabria

N° NAME LOCATION y N
1 "Acqua Murata" Fiumara N : ,J”' 3
2 "Arghilla" Reggio Calabria

3 "Campo Calabro" Campo Calabro

4 "Covala 2 bis" Bagnara Calabra

5 "Melicucca 1" (CRAL) Melicucca

6 "Melicucca 2“ (CRA2) Melicucca

7 "Melicucca 3" Melicucca

8 "Milanesi” Calanna

9 "Rosali" Reggio Calabria
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Categories, criteria and indicators used

CATEGORIES n° ACRONYM CRITERIA Type Measure Aim
1 MOR Morfology QUAL 1-3 Max
2| voL Capacity QUANT m3 Max

Performance
3 DIS Distance QUANT km min
4 TEM Travelling time QUANT minuti Min
5 ORR Opportunities for recovery and remediation QUAL 1-3 Max

. 6 PAI Environmental pressure on catchment area QUAL 1-5 Min
Environmental
7 PVF Environmental pressure on vegetation and flora QUAL 1-5 Min
8 PAE Pressure on landscape QUAL 1-5 Min
9 RUM Storage ‘S|te pressure con residential areas due to noise and dust QUAL 15 Min
production
10| LCC Interference with soil capability for agricultural use QUAL 1-5 Min
11 TRF Pressure on road system QUANT km Min
Social- . . . n° buldings in .
cnonim 12 IMC Interference between heavt lorries and residential areas QUANT 250 m Min
13 IAP Occupancy of commercial, industrial areas QUANT ettari Max
14 RET Preservation of infrastructure networks and road corridors QUAL 1.5 Max

according to sector plans.

Applying PROMETHEE and ELECTRE methods in selection of storage sites of soil/rock excavation: case study of the Messina Strait Bridge project




Model and Result Analysis using two MC Methods

(PROMETHEE and ELECTRE Il1)

In order to improve our

knowledge about Model

Structuring and

Preference System elicitatio
...and to propose simple
guidelines to the Italian
analysts and decision makers
who are interested in MCDA
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Model analysis

CATEGORIA | n* | SIGLA CRITERI Tipo "rflilli Obiettivo a
misura preferenza
1 | MOR | Marbalogia dell'area (sl & Max sual 8,25 | 0083
2| VOL | Yolume abbancabile in modo stabile | GLIEMT m Max Linear hEt;
Prestazionale 33| 825 0083
3| DI (Distanza daisitidi produsion: QUANT [ Fm~J_ min Linear 825 | 0083
4| TEM (Tempi di percormenza QUENT ﬂun/) Min Lingar 8,25 | 0083
Opportunita recupero ¢
X 5 | ORR Tigualificazion: QAL & Max Usual 3,25 DJBBE
Ambientale & | PAl |Pressione zu ambicnte idvico AL 15 Min Level 825 | 0083
[smbiente p i B
naturale) T | PYF (Pressione su veqetazion: ¢ famma | QLAL 1k Min Level 8,25 | 0,083
& | PAE |Pressione sul paesaggio (sl 1A Min Level 8,25 | 0,083
Fressione dell'area i deposito sy
centri abitati che poszone subire .
¥ (UM disturbi dovati alla produzion: di QAL H Win Level 566667
Tumari ¢ polveri 0,057
InterFerenza con capacith d'uzo del .
10] O |, it QAL | 15| Min | Level 5,66667 | 0,057
Socio- 111 TRF Prcssioncsullaviabilitipubblica GUANT km Min Linear 5}5555}‘ U,US?
" Interferenza def mezi di trazparto e T
[ambiente 12 INC del maring ¢ centri abitati attraversati QUAKT [ascl:m Min Linezr 566567 0057
. ] L
Interessamento di abtivich produttive QUANT | ettar .
13| AP [rammereiale, artigisnate, industriale] el Max Lingar 5 B6567
0,057
Falvagquardia di ret infraztrutturali,
infrastrutture zistenti delly mabil,
1) ReT traceiati ¢ corridod stradali previst QAL H Max Level 5 bbe67
dai piani di settore 0,057

WAL) W | S | WAL | SRS | S | S
3 3 3 3 3
144,000 | 2363000 | 939.000 | 1154000 | 1333000 | 344000 | 319,000
030 | em| mas| ms| wme| s
1 I
2 1 2 3 I
w18 s 1ol 19 19 19
f | s 1 R
i s : 1 R
5 4 2 2 ||
3 3| s 2 I B
of am 4 22 22 27 2
wa  1sm| a3
0 of o 72| &4 6 2
5 s s 5 S
........... S
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Sicily model and its results
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0,00000
-0,05000
-0,10000
-0,15000
-0,20000

vankang | anemate | o | o NN

1 SRA4 | 0,17000| 0,30053| 0,13053

2 SRAS | 0,13607| 0,28774| 0,15168

3 SRA6 | 0,06363| 0,24390| 0,18028

4 SRA7 | 0,06225| 0,25670| 0,19444

5 SRA3 |-0,13267| 0,22852| 0,36119

3 SRAZ |-0,14145| 0,23528| 0,37673

7 SRA1  |-0,15782| 0,21193| 0,36975




Original model and new thresholds

" ELECTRE I/ IV - [d:\analis~1\ele«:@ ELECTRE I/ IV - [d:\analis~1\electrelsic_04.elp
Fichier Edition Calculs Résultat Fichier Edition Calculs Resultats Options |

7 |Fierl @ || i‘lﬂ!!ﬂl!l—

'mﬁm j
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0,20000
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sraj 0,10000 -

srad 0,05000 i i
srab X 0,00000

srab sral srad 2,05000 SRS sRA7 I I

sral sral 010000

- st The results of the ELECTRE 111 applications present some
srab
| | critical elements, they are not “clear®, are hardly sensitive

to the veto variants and the position of an action (sra2) is
strange in both the results
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New model and new thresholds
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Calabria model and the applications of Promethee and ELECTRE Il

[ ELECTRE 11/ IV - [d\analis~1\electre\cal 03.¢lp]
Fichier Edition Calculs Résultats Options Fenétre

7 e @228

) Graphe final

=lolx]

| Alternative actions
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Only one result from two ELECTRE 111 applications to the original

model of Promethee (14 criteria and their importance coefficients)

with new indifference and preference thresholds and two variants of
veto thresholds on three criteria
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ELECTRE lll and the Calabria model
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