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VALUTATO che: 

- I quadri prescrittivi delle Delibere CIPE n. 57/2011, n. 19/2015 e n. 39/2018 devono essere 
verificati e soddisfatti per tutte le opere del Progetto della NLTL, comprendendo anche il 
Progetto Esecutivo di cantierizzazione Fase 1 (Comuni di Chiomonte, Giaglione, 
Salbertrand, Susa e Area tecnica di Torrazza Piemonte) Lotto Costruttivo n. 1 e Piano di 
Gestione delle Terre della tratta italiana della Sezione Transfrontaliera (comprensivo 
dell'aggiornamento al PUT);

- gli esiti della verifica di ottemperanza ai quadri prescrittivi delle Delibere CIPE n. 19/2015 e 
n. 39/2018 in relazione al Progetto Esecutivo di cantierizzazione Fase 1 (Comuni di 
Chiomonte, Giaglione, Salbertrand, Susa e Area tecnica di Torrazza Piemonte) Lotto 
Costruttivo n. 1 e Piano di Gestione delle Terre sono riportati in dettaglio nei quadri 
precedenti.

RICORDATO che la
8, parte B del D.M. 161/2012, ai fini della vigilanza, monitoraggio e controllo del rispetto degli 
obblighi assunti nel Piano di Utilizzo e dei risultati delle caratterizzazioni in corso d'opera è in capo 

Tutto ciò VISTO, CONSIDERATO e VALUTATO

- VIA e VAS 

Sottocommissione VIA

per le ragioni in premessa indic
particolare i contenuti valutativi che qui si intendono integralmente riportati quale motivazione del 
presente parere 

, commi 6 e 7 del D. Lgs. 163/2006

ESPRIME PARERE CHE:

sussiste una sostanziale coerenza del progetto esecutivo "Nuova linea ferroviaria Torino-
Lione sezione internazionale parte comune italo francese. Sezione transfrontaliera. Parte 
territorio italiano. Progetto Esecutivo di cantierizzazione Fase 1 (Comuni di Chiomonte, 
Giaglione, Salbertrand, Susa e Area tecnica di Torrazza Piemonte) Lotto Costruttivo n. 1 e 
Piano di Gestione delle Terre della tratta italiana della Sezione Transfrontaliera 
(comprensivo dell'aggiornamento al PUT) " con il progetto definitivo approvato dal CIPE  
con le Deliberazioni n.19 del 2015 pubblicata sulla G.U.R.I. S.O. n. 181 del 6 agosto 2015, 
nn. 30 e 39 del 2018 pubblicate sulla G.U.R.I n. 185 del 10 agosto 2018, 

per quanto di competenza, è rogetto esecutivo 
ferroviaria Torino-Lione sezione internazionale parte comune italo francese. Sezione 
transfrontaliera. Parte territorio italiano. Progetto Esecutivo di cantierizzazione Fase 1 
(Comuni di Chiomonte, Giaglione, Salbertrand, Susa e Area tecnica di Torrazza Piemonte) 
Lotto Costruttivo n. 1 e Piano di Gestione delle Terre della tratta italiana della Sezione 
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Transfrontaliera (comprensivo dell'aggiornamento al PUT) alle prescrizioni e 
raccomandazioni contenute nelle Delibere CIPE 57/2011, 19/2015 e 39/2018 e pertinenti per 
il progetto in esame e per la presente fase di attuazione, come da tabella sopra riportata.

per quanto di competenza, si ha positiva verifica del Piano di Gestione delle Terre della 
tratta italiana della Sezione Transfrontaliera (comprensivo dell'aggiornamento al Piano di 
Utilizzo ai sensi del DM 161/2012,

La Coordinatrice della Sottocommissione VIA

Avv. Paola Brambilla
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TUNNEL EURALPIN LYON TURIN 
 

NUOVA LINEA FERROVIARIA TORINO-LIONE 

SEZIONE INTERNAZIONALE  

PARTE COMUNE ITALO-FRANCESE 

� SEZIONE TRANSFRONTALIERA 

PARTE IN TERRITORIO ITALIANO  

� CUP C11J05000030001 � 

DETERMINA N° 1004.TELT_UE_PROVV.1004.TEC.22 

DEL 09/05/2022 PER LA PROROGA DELLA DICHIARAZIONE  

DI PUBBLICA UTILITÀ DEL PROGETTO DEFINITIVO  

DELLA NUOVA LINEA FERROVIARIA TORINO-LIONE 

APPROVATO DAL CIPE IN DATA 20 FEBBRAIO 2015  

CON DELIBERA N. 19 PUBBLICATA NELLA GAZZETTA UFFICIALE 

S.O. N. 181 DEL 6 AGOSTO 2015 

BENI IMMOBILI NEI COMUNI DI BUSSOLENO, BUSSOLENO 

FRAZIONE FORESTO, SUSA, MOMPANTERO, BRUZOLO,  

SAN DIDERO, CHIOMONTE, GIAGLIONE, VENAUS, CAPRIE, 

CHIUSA DI SAN MICHELE, CONDOVE, TORRAZZA PIEMONTE 

 

La società �TELT S.a.S.� (TUNNEL EURALPIN LYON TURIN S.a.S.), con sede 

legale in Savoie Technolac, Batiment �Homere� � 13 allée du Lac de Constance 

BP 281 � 73375 Le Bourget du Lac cedex, Francia, e sede secondaria in Italia  

in via Torino, 166 - 10093 Collegno (TO), capitale sociale di Euro 1.000.000,00, 

iscritta al Registre du Commerce et des Sociétés de Chambéry al n. 439 556 952, 

società di diritto francese, iscritta nel Registro delle Imprese di Torino con il 

numero di codice fiscale e partita Iva 08332340010 partecipata dallo Stato 

Francese e, per esso, dal Ministère de la Transition Ècologique et Solidaire  



al 50%, nonché dallo Stato italiano e per esso, da Ferrovie dello Stato Italiano 

S.p.A. al 50%, in persona dell�Ing. Maurizio Bufalini, nato a Roma il 21 ottobre 

1962, Direttore Generale Aggiunto e Direttore della Divisione Tecnica di 

TELT, abilitato a firmare il presente atto in nome e per conto della medesima 

società 

PREMESSO 

che, in data 30 gennaio 2012, i Governi francese e italiano hanno concluso un 

nuovo Accordo, espressamente definito come �Protocollo Addizionale 

all�Accordo� del 29 gennaio 2012 (di seguito Accordo 2012) ratificato dal 

Parlamento italiano con Legge del 23 aprile 2014 n. 71 e dal Parlamento 

francese con Legge del 4 settembre 2014 n. 2014 � 1002; 

che, a seguito dell�entrata in vigore dell�Accordo 2012, si è perfezionata la 

configurazione di TELT S.a.S. nella veste del Promotore Pubblico (Articolo 6) 

competente ad effettuare qualsiasi operazione in grado di facilitare o 

completare la realizzazione delle missioni previste dall�Accordo 2012. Réseau 

Ferré de France, di conseguenza, ha ceduto le sue partecipazioni in LTF allo 

Stato Francese e, per esso, al Ministero dell�Ecologia e dello Sviluppo 

Sostenibile (oggi, Ministero della transizione ecologica); RFI ha ceduto le sue 

partecipazioni a favore di Ferrovie dello Stato Italiano S.p.A.; 

che con Decreto Ministeriale n. 35 del 16 febbraio 2016 il Ministero dei Trasporti 

ha delegato la società TELT S.a.S., ai sensi dell�articolo 6 comma 8 del D.P.R. 

n. 327/2001 e s.m.i., quale beneficiaria e promotrice dell�espropriazione,  

ad emanare tutti gli atti del procedimento espropriativo, così come 

disciplinati dal citato D.P.R., compreso ogni provvedimento conclusivo del 

procedimento, equiparando la società TELT S.a.S. alla �Autorità 

Espropriante� di cui all�articolo 3, comma 1, lettera b) e all�articolo 6 del già 

citato decreto; 

che il Promotore Pubblico TELT S.a.S. è un ente aggiudicatore ai sensi della 

Dir. 2004/71/CE (oggi 2014/25) e ha la qualifica di gestore dell�infrastruttura 

della sezione transfrontaliera ai sensi della Dir. 2001/14/CEE; 



che il CIPE, ai sensi dell�art. 165 comma 3 del D.Lgs. n. 163/2006, con 

Delibera n. 57 del 3 agosto 2011 (pubblicata in G.U. n. 272 il 22 novembre 

2011) ha approvato il Progetto Preliminare apponendo altresì il vincolo 

preordinato all�esproprio; 

che, in data 20 febbraio 2015, il CIPE con Delibera n. 19 (pubblicata nella 

Gazzetta Ufficiale S.O. n. 181 del 6 agosto 2015) ha approvato, anche ai fini 

dell�apposizione del vincolo preordinato all�esproprio, il Progetto Definitivo 

della nuova linea ferroviaria Torino-Lione � sezione internazionale � parte 

comune italo-francese � sezione transfrontaliera � parte in territorio italiano 

con contestuale dichiarazione di pubblica utilità, ai sensi dell�articolo 167, 

comma 5, del D.Lgs. n. 163/2006 e degli articoli 10 e 12 del D.P.R. n. 327/2001; 

che la suddetta opera è localizzata nei Comuni di Bussoleno, Bussoleno 

frazione Foresto, Susa, Mompantero, Bruzolo, San Didero, Chiomonte, 

Giaglione, Venaus, Caprie, Chiusa di San Michele, Condove, Torrazza 

Piemonte; 

che, in data 24 gennaio 2018, è stata pubblicata in G.U. n. 19 la Delibera CIPE 

n. 67/2017 che autorizza la realizzazione per lotti costruttivi e l�avvio del 1° 

Lotto Costruttivo e del 2° Lotto Costruttivo della Nuova linea ferroviaria 

Torino-Lione sezione internazionale  parte comune Italo-Francese. Sezione 

transfrontaliera; 

che, in data 10 agosto 2018, sono state pubblicate nella Gazzetta Ufficiale, 

S.O. n. 185 le Delibere CIPE n. 30/2018 e 39/2018 di approvazione del Progetto 

di Variante della cantierizzazione, redatto in ottemperanza alla prescrizione 

n. 235 della Delibera CIPE n. 19/2015; 

che, in data 16/03/2020, è stato approvato da TELT il progetto esecutivo in 

variante dello �Svincolo di Chiomonte in fase di cantiere� con determina 

prot. 63/TELT_IO/11/TEC/20; 

che, in data 20/07/2020, è stato approvato da TELT il progetto esecutivo in 

variante della �Rilocalizzazione dell�Autoporto nei Comuni di San Didero e 

Bruzolo� con determina prot. 176/TELT_IO/25/TEC/20; 



che questi progetti hanno determinato modifiche parziali alle occupazioni 

dei terreni previste nel progetto definitivo approvato dal CIPE con delibera 

n. 19 del 20 febbraio 2015 nei modi indicati negli elaborati di ciascun 

progetto; 

che, in data , è stata pubblicata in G.U. n. la Delibera 

CIPESS n. 3/2022 che autorizza il 4° Lotto Costruttivo della Nuova linea 

ferroviaria Torino-Lione sezione internazionale  parte comune Italo-Francese. 

Sezione transfrontaliera; 

che, ai sensi dell�art. 166 comma 4-bis del D.lgs. n. 163/2006, il decreto di 

esproprio può essere emanato entro il termine di sette anni decorrente dall�8 

luglio 2015, data in cui la delibera CIPE n. 19/2015 è divenuta efficace con la 

registrazione della Corte dei conti, dal momento che nella medesima 

deliberazione non è previsto un termine diverso; 

che per giustificate ragioni, non imputabili all�Autorità Espropriante 

delegata, non sarà possibile completare le procedure espropriative entro il 

termine di sette anni di cui all�art. 166, comma 4-bis, D.lgs 163/2006 

decorrente dall�intervenuta efficacia della delibera CIPE n. 19 del 20 febbraio 

2015 e, segnatamente: 

(i) a causa dei tempi tecnici necessari per la ratifica dell�Accordo tra il 

Governo della Repubblica italiana e il Governo della Repubblica francese 

per l�avvio dei lavori definitivi della sezione transfrontaliera della nuova 

linea ferroviaria Torino-Lione, firmato a Parigi il 24 febbraio 2015, e del 

Protocollo addizionale, con Allegato, firmato a Venezia l�8 marzo 2016, con 

annesso Regolamento dei contratti adottato a Torino il 7 giugno 2016;  

(ii) in virtù della previsione contenuta nell�art. 3 della legge di ratifica  

di detti Accordi n. 1/2017 secondo cui la sezione transfrontaliera della 

nuova linea ferroviaria Torino-Lione è realizzata con le modalità previste 

dall�articolo 2, commi 232, lettere b) e c), e 233, della legge 23 dicembre 2009, 

n. 191 e della conseguente definizione della relativa istruttoria solo con 

deliberazione CIPE n. 67/2017, pubblicata in GU n. 19 del 24 gennaio 2018; 



(iii) a causa della peculiare delicatezza della realizzazione dell�opera sotto 

il profilo dell�ordine pubblico (che comporta la necessità di limitare le 

acquisizioni dei terreni ai soli cantieri interessati nell�immediato dall�avvio 

dei lavori); 

che, quindi, è necessario prorogare il termine di efficacia della pubblica 

utilità; 

che, al fine di permettere il completamento delle procedure espropriative 

attualmente in corso riguardanti i beni immobili di proprietà delle ditte 

riportate negli allegati elenchi, è stato avviato, ai sensi e per gli effetti dell�art. 

13 comma 5 del D.P.R. 327/2001 e del già citato art. 166 comma 4-bis del 

D.lgs. n. 163/2006, il procedimento per la proroga di anni due del termine di 

efficacia della dichiarazione della pubblica utilità del progetto definitivo 

approvato con Delibera CIPE n. 19/2015; 

che, in data 3 marzo 2022, l�avviso di avvio del suddetto procedimento è 

stato pubblicato sui quotidiani �Il Corriere della Sera� edizione nazionale e 

�La Stampa� edizione regionale ed è stato altresì affisso per sessanta giorni 

consecutivi presso l�Albo Pretorio dei comuni interessati dalla procedura, 

nonché pubblicato sul BUR della Regione Piemonte e sul sito web di TELT; 

che non risultano pervenute osservazioni da parte dei soggetti interessati; 

che, ai sensi dell�art. 216, comma 27-novies, del D.lgs. n. 50/2016, la proroga 

della dichiarazione di pubblica utilità in scadenza su progetti già approvati 

dal Comitato interministeriale per la programmazione economica (CIPE), in 

base al D.lgs. n. 50/2016, è approvata direttamente dal soggetto aggiudicatore, 

ovvero da TELT. 

Tutto ciò premesso 

DETERMINA 

ARTICOLO 1 

Ai sensi del comma 4-bis dell�art. 166 del D.lgs n. 163/2006, come integrato 

dall�art. 216, comma 27-novies, del D.lgs. n. 50/2016, e per gli effetti del comma 

5 dell�art. 13 del D.P.R. 327/2001 è approvata la proroga della dichiarazione di 



pubblica utilità per anni due del progetto definitivo della Nuova Linea Ferroviaria 

Torino-Lione � sezione internazionale � parte comune italo-francese � sezione 

transfrontaliera � parte in territorio italiano approvato con Delibera Cipe n. 19/2015. 

ARTICOLO 2 

Avverso il presente provvedimento può essere proposto ricorso al competente 

T.A.R. del Piemonte ai sensi dell�art. 53 comma 1 del D.P.R. 327/2001 e s.m.i. 

entro sessanta giorni dal ricevimento del provvedimento medesimo oppure 

ricorso straordinario al Capo dello Stato, entro centoventi giorni dal ricevimento 

del medesimo. 

Torino, lì 09/05/2022 

TUNNEL EURALPIN LYON TURIN S.A.S. 

Ing. Maurizio Bufalini 

 

 

 

 

 

 

 

 

 

 

 

 

ALLEGATI: 
All. 1) Delega Ministeriale � D.M. n. 35 del 16 febbraio 2016. 

All. 2) N° 15 elenchi delle ditte. 
All. 3) N° 19 piani particellari. 
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 de la Région Alpes 

 Alpes  
 

  73000 CHAMBERY 

 
 

Objet : Soutien à la soumission du projet « Cross-border section of the new Lyon-Turin line 
- CEF 2 Transport - 

Projets sur le réseau central  Enveloppe générale, sujet : CEF- CEF-T-2022-COREGEN-
RAIL-WORKS. 

Je soussigné , , déclare soutenir le projet « Cross-border 
section of the new Turin-Lyon line » qui sera présenté par TELT - Tunnel Euralpin Lyon 
Turin sas, dans le cadre du programme de financement Connecting Europe Facility 2, au 
titre de l'appel à propositions de 2023. 
Projet structurant de la transition écologique, la liaison transalpine est un maillon manquant 
essentiel pour connecter les réseaux ferroviaires europé
service des intérêts écologiques, économiques, sociaux et géostratégiques. 

et performante, par 
contemporains mais aussi utile aux mobilités du quotidien régionales.  
Pour la  sseront 
inévitablement par une réelle priorité donnée aux transports propres, collectifs, par de 
nouvelles infrastructures ferroviaires, sous maitrise publique, permettant de rééquilibrer les 
modes de transport et de développer leur complémentarité, et de faire payer le juste coût à 
chacun de ces modes 

social entre salariés et entre modes de transports  
du 

tunnel de base et a réussite de
la liaison ferroviaire du Lyon-Turin. 

Ci-joint communiqué de la confédération  

Chambéry, le mercredi 5 juillet 2023. 
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E-mail: 

Oggetto: Sostegno alla presentazione del Progetto "Tratto transfrontaliero della nuova linea 
Torino-Lione" nell'ambito del bando europeo CEF 2 Trasporti - CEF 2 Trasporti - Progetti sulla 
Rete Centrale Dotazione generale, tema: CEF-CEF-T-2022-COREGEN-RAIL-WORKS.

Io sottoscritto , in qualità di  della  dichiaro il 
sostegno al progetto Sezione transfrontaliera della nuova linea Torino- che sarà 
presentato da TELT - Tunnel Euralpin Lyon Turin sas, nell'  ambito del programma di finanziamento 
Connecting Europe Facility 2 nell'ambito del bando 2023.

grande opera, e lo abbiamo fatto non solo a parole ma concretamente, anche scendendo in piazza al 
fianco dei lavoratori impegnati nei cantieri.   

Riteniamo infatti che la Torino-Lione sia di importanza strategica per il rilancio e lo sviluppo 
economico non solo del territorio i
sia economici che sociali. 

La nuova linea ferroviaria costituisce un elemento importante del sistema di trasporto locale, 
nazionale ed europeo, e questo per tanti buoni motivi, In primi
miglioramenti nei tempi di transito dei servizi ferroviari passeggeri e merci, migliorando 
l'accessibilità e limitando la congestione delle valli da parte del traffico stradale. La Torino-Lione, 
inoltre, è una parte essenziale del Corridoio Mediterraneo, essendo uno dei 9 assi ferroviari che 
appartiene alla rete europea TEN-T.

centro-orientale, con l'obiettivo di promuovere gli scambi economici e rafforzare la competitività dei 
Paesi europei mediterranei. La rete ferroviaria merci e passeggeri avrà anche il merito di intersecare 
i più importanti porti marittimi e fluviali, le principali città e importanti aeroporti, creando una rete 
di infrastrutture moderna ed efficiente.

lizzando al 
contempo opere accessorie utili per le comunità del territorio interessato.  

È per tutti questi motivi che a nome della , il  maggiormente 
rappresentativo sul territorio, esprimo il sostegno convinto mio personale e di tutta la struttura alla 
realizzazione del progetto.

Data,29/06/2023
Firma



1

4

1

4

1

4

1

4

1

4

1

4

1

4

1

4

1

4

1

4

1

4

1

4











  

   
NEW RAILWAY LYON  TORINO  FRANCO-ITALIAN COMMON SECTION   
Assistance to the project owner for economic and socio-economic studies   
Connecting Europe Facility  Transport call for proposal  Climate proofing 15/09/2023 Page 4/49  

 

 
INDEX 

1. INTRODUCTION 6 

1.1 THE PROJECT AND ITS CONTEXT 7 

1.2 ENVIRONMENTAL STUDY AND CLIMATE PROOFING 8 

2. CLIMATE NEUTRALITY: MITIGATING CLIMATE CHANGE 10 

2.1 COMPARISON OF THE PROJECT WITH THE SCREENING LIST 10 

2.2 CARBON FOOTPRINT ASSESSMENT 10 

2.3 MITIGATION MEASURES 23 

3. CLIMATE RESILIENCE: ADAPTATION TO CLIMATE CHANGE 28 

3.1 CLIMATE SCENARIO SIMULATION 28 

3.2 CLIMATE RISK IDENTIFICATION 35 

4. CLIMATE PROOFING AND PROJECT CYCLE MANAGEMENT (PCM) 36 

4.1 PRINCIPLES AND OBJECTIVES OF THE PROJECT CYCLE MANAGEMENT PLAN 36 

4.2 PROJECT CYCLE MANAGEMENT PLAN OVERVIEW 36 

5. CLIMATE PROOFING AND ENVIRONMENTAL IMPACT ASSESSMENT (EIA) 49 

 
  



  

 

   
NEW RAILWAY LYON  TORINO  FRANCO-ITALIAN COMMON SECTION   
Assistance to the project owner for economic and socio-economic studies   
Connecting Europe Facility  Transport call for proposal  Climate proofing 15/09/2023 Page 5/49  

 

INDEX OF FIGURES 

Illustration 1. Positioning of the project on the Mediterranean corridor ......................................... 6 
Illustration 2. Section of project owners for the Lyon-Torino project ............................................. 11 
Illustration 3. Rail project between Lyon and Torino ...................................................................... 12 
Illustration 4. GHG Emission factors for the passenger transport (geqCO2/pax.km) ..................... 22 
Illustration 5. GHG Emission factors for the freight transport (geqCO2/tkm) ................................ 22 
Illustration 6. Cumulated GHG emission of the project along its lifecycle (teqCO2) ....................... 24 
Illustration 7. FitFor55 package summary (EC, 2021) ...................................................................... 26 
Illustration 8. Global warming projections to 2100 ......................................................................... 28 
Illustration 9. Simulation scope of climate change indicators ......................................................... 29 
Illustration 10. Simulations of number of extreme heat days per year ............................................. 30 
Illustration 11. Maximum daily precipitation simulations ................................................................. 30 
Illustration 12. Simulation of average daily precipitation ................................................................. 31 
Illustration 13. Simulation des températures maximales .................................................................. 32 
Illustration 14. Minimum temperature simulation ............................................................................ 32 
Illustration 15. Average temperature simulation .............................................................................. 33 
Illustration 16. Average wind speed simulation ................................................................................ 34 
Illustration 17. Bioclimatic design principles ( ) ...................................................................... 38 

 
INDEX OF TABLES 

Tableau 1. Dates of carbon footprint assessments and reviews .................................................... 14 
Tableau 2. Presentation of the structure for the Carbon Footprint ® ............................................ 14 
Tableau 3. Emission factors per project item ................................................................................. 16 
Tableau 4. Features of passenger trains ......................................................................................... 18 
Tableau 5. Emission factors for train components ......................................................................... 18 
Tableau 6. Features for freight trains ............................................................................................. 19 
Tableau 7. Comparison of perimeters for actual and 2011 carbon footprint................................. 20 
Tableau 8. Summary of carbon footprint emission items by phase (k.teqCO20) ........................... 23 
Tableau 9. Carbon Value for France and Europe ............................................................................ 24 
Tableau 10. Climate risk identification .............................................................................................. 35 

  



  

 

   
NEW RAILWAY LYON  TORINO  FRANCO-ITALIAN COMMON SECTION   
Assistance to the project owner for economic and socio-economic studies   
Connecting Europe Facility  Transport call for proposal  Climate proofing 15/09/2023 Page 6/49  

 

1. INTRODUCTION 

The Lyon-Torino Euralpine Tunnel project is one of the essential links of the Mediterranean Rail 
freight Corridor and a major lever for achieving the European Union's ambitious rail modal shift 
objective. The expected benefits of the project are structured by its the internal and external effects, 
such as transport cost savings, time savings and avoidance of environmental impacts during the 
operational phase. 

Like the other existing alpine crossing points, the Lyon-Torino railway link is a mixed 
freight/passenger line, located within the Mediterranean Corridor of the trans-European TEN-T 
transport network, as defined in European Regulation No 1315 of 2013 (ongoing update of the 
regulation). The conditions for the completion of the project for a new rail link between Lyon and 
Torino and for the operation of the structure were met by the 2012 International Agreement 
between the Government of the Italian Republic and the Government of the French Republic. 

Illustration 1. Positioning of the project on the Mediterranean corridor 

 

The climate change is a major challenge for the project at each stage: design, works, operation. In 
this perspective, the project's GHG emissions were evaluated since the declaration of public utility 
(2011) and updated (2021) to measure the impact of the technical and organizational options, 
particularly concerning the transport of excavated materials. The different climate change scenarios 
produced by international organizations such as the IPCC, indicate the risk of increasing extreme 
climate events (extreme heat, heavy rainfall, etc.) towards which the project shall have the greatest 
resilience. 

This report presents therefore the main assumptions considered for these analyses and the results in 
terms of carbon footprint put in perspective with the trajectory of climate change scenarios and 
European GHG emission reduction targets. 

After having identified and hierarchized the main climate risks, this report exposes the various 
aspects of the project cycle management, i.e. the technical specifications integrated in the project 
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1.1 The project and its context 

Many years have passed since the first design of the new transalpine railway line Lyon-Torino and 
much has changed since then. The following paragraphs do not intend to go through the full history 
of these changes, but only to highlight how macroeconomic events and changes in the railway sector 
have gradually modified the context of the future project operation and perform. 

Some of these changes have a direct impact on the parameters that feature the ex-ante appraisal 
tools, in particular transport demand, line capacity, production costs and benefits. The following 
paragraphs therefore focus on changes that led to updates in the project's ex-ante appraisals. 

1.1.1 The Mediterranean corridor: the planning of the European network 
In 1993, the European policy on trans-European networks (TENs) for transport, energy and 
telecommunications was introduced, through the articles 170 and 172 of Title XVI TFEU. This policy is 
reinforced by the Regulation (EU) No 1315/2013 which defines the trans-European transport 
network (TEN-T) and the guidelines, requirements, and priorities for its development. Regulation 
(EU) No 1316/2013 establishes the financial mechanism to connect Europe and defines the trans-
European transport corridors (9). 1 

The objective of the TEN-T transport network is the creation of a single European transport market 
based on a single trans-European network that is integrated, sustainable, efficient, resilient, 
innovative, interoperable, and multimodal between road, rail, maritime, air and inland waterway 
transport, between all EU Member States. 

The TEN-T transport network is at the heart of European transport development policy, which aims 
to improve the intermodality, interoperability and economic and environmental performance of 
transport networks. Among its main objectives, the trans-European transport network shall ensure 
efficient multimodality to allow better and more sustainable modal choices for passengers and 
goods. It concerns large volumes for long-distance transfer and make multimodality more 
economically attractive for passengers and shippers. 

1.1.2 European funding on the Mediterranean Corridor 
The development of the Mediterranean Corridor, as a link for foreign trade between Eastern and 
Western Europe, is supported by the CEF Transport program; Between 2014 and 2018, it co-financed 
147 actions along this Corridor (i.e. 19% of the total number of actions financed by the CEF 

2 

rojects to 

 

 
1 Treaty on the Functioning of the European Union 
2 Connecting Europe Facility 
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1.2 Environmental study and climate proofing 

1.2.1 A short history of the environmental studies of the project 

The history of the environmental studies of the Lyon Torino railway link project follows the main 
applicable regulatory steps, including: 

The impact study of the public utility enquiry: it was mainly drawn up on the basis of the 
preliminary draft summary studies (APS) of the Franco-Italian common section carried out 
for Lyon Torino Ferroviaire (LTF) in 2002-2003. The environmental part of the Preliminary 
Draft Summary was entrusted by LTF to the engineering consortium  

 The preliminary studies were approved by the Intergovernmental 
Commission in October 2003 and by the French Minister of Equipment on 22 December 
2003. 
 
Various specific studies were then carried out, notably concerning hydraulics (study carried 
out by  in 2004 and  in 2005), acoustics (study carried out by  in 
2004) and architecture and landscape (study carried out by  in 2005). 
 
The environmental impact assessment, prepared to appraise the environmental and health 
consequences of the project in 2006 by LTF, on the project perimeter defined in the 
declaration of public utility, presented in the public inquiry prepared within the framework of 
Directive 85-337 of the European Union. 
 
The request for derogation from the prohibitions on protected species (CNPN), prepared by 
LTF in 2015 on the final draft reference covering the Franco-Italian section. 
 
Various construction sites were also concerned by specific studies to bring to attention the 
modifications (Porter à connaissance) made to the project consistently to Article R. 181-46 of 
the French Environmental Code. 
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1.2.2 The climate proofing for the European grant submission 

The climate proofing study is an appendix of the call for projects of the Connecting Europe Facility  
Transport. The guidelines3 provided by the European Commission indicate that the climate proofing 
shall be articulated around 4 chapters as follows: 

 Mitigating climate change (climate neutrality): this chapter should demonstrate how the project 
meets European commitments in terms of greenhouse gas emissions reduction. To do so, an 
assessment of the carbon footprint is presented and covers the design, works (materials and 
processes) and operation phases (not only modal shift but also maintenance, operation, and 
regeneration). These appraisals are then compared with European GHG reduction trajectories to 
highlight the positioning of the project towards climate change policies. 

 

 Adaptation to climate change (resilience): this chapter aims to show how the project design 
integrates climate change, in particular the risk of more extreme and/or more frequent climate 
events. A framing of climate change assessment scenarios on the study perimeter as well as an eco-
design diagnosis (issues, requirements, objectives) makes possible to reveal the sensitivity and 
vulnerability of the project to climatic hazards. 

 

 Project cycle management plan: this chapter covers the adequacy of the technical solutions 
integrated in the project design is analysed to transcribe the strategy for avoiding and/or mitigating 
the climate risks and draw up the project life cycle management plan. 

 

 Environmental impact assessment: this chapter concerns the assessment of environmental 
impacts, which corresponds in French legislation to the regulatory environmental impact study. 
These elements will refer to the available studies joint to the present appendix. 
  

 
3 Commission Notice, Technical guidance on the climate proofing of infrastructure in the period 2021 , 
29.7.2021 
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2. CLIMATE NEUTRALITY: MITIGATING CLIMATE CHANGE 

2.1 Comparison of the project with the screening list 

We can consider that the TELT project covers different kinds of categories of projects mentioned in 
the technical guidance on the climate proofing of infrastructure (period 2021- ) edited by the EU 
Commission4: 

Rolling stock, ship, transport fleet purchases 
Roads and rail infrastructure 
Logistic platforms 
Power transmission lines 
Any other infrastructure project category or scale of project for which the absolute and/or 
relative emissions could exceed 20 000 tonnes CO2e/year (positive or negative) => which is 
the case 

Therefore, the screening list proposed by the climate proofing guidance indicates that the project 
should take a carbon footprint assessment. 

With reference to the climate proofing process for climate change mitigation, the process for this 
type of project categories will also include a detailed analysis, as following. 

2.2 Carbon footprint assessment 

The carbon footprint methodology includes the following main steps:  

2.2.1 Define project boundaries 

3 sub-perimeters, geographically and nationally determined: 
French section: connection between Lyon and Saint-Jean-de-Maurienne 

Cross-border section: including the main tunnels. 

Italian section: connection between Chiusa di San Michele (Susa valley) and Torino 

 

3 stages, depending on the period along the project lifecycle:  

Conception phase 

Construction phase 

Operating phase 

We will define the project boundaries for each of these stages. 

 
4 Commission Notice, Technical guidance on the climate proofing of infrastructure in the period 2021- , 
29.7.2021 
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2.2.1.2 Construction phase 

Construction of the line and structures. 
Extraction and use of materials during works 
Machine construction 

 

The perimeter covered by this stage concerns the whole rail project between Lyon and Torino. The 
period covers the project realization, meaning common line, and access lines both French and Italian, 
until its commissioning. 

It includes: 

- Works for the future line 

- Equipment and buildings 

- Rolling stock (construction) 

Illustration 3. Rail project between Lyon and Torino 

 

Source: TELT, 2023 
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2.2.1.3 Operating phase 

Energy consumption of the new trains 
Avoided emissions (benefits of modal shift) 

o Emissions for the reference situation, for all transportation modes (rail, road, air). 
o Emissions for the project situation: trains (see above), and all transportation modes 

after implementation.  
 

For all traffic emissions, are considered: 

- Direct and indirect emissions of the vehicles: fuel consumption, upstream emissions for oil 
refining, vehicles construction emissions 

- Emissions for electricity consumption 

 

The perimeter concerned at this stage includes: 

- Future railway infrastructure 

- Whole geographic perimeter involving origin-destination lines impacted by the project. A 
distinction will be held between freight and passenger transportation. 

 

2.2.2 Define the assessment period  

The assessment period of each phase is defined as follow: 

2.2.2.1 Conception phase 
o Accounted from the public enquiry in 2011. 

o Ending with the exploratory works: 2017. 

2.2.2.2 Construction phase 
o Starting with the definitive agreement in 2015. 

o Ending before the base tunnel commissioning in . 

2.2.2.3 Operating phase 
o Starting at the commissioning of the base tunnel in . 

o For the same period as the socio-economic assessment i.e. until . 

The presented assessment has been held in 2011 for the public enquiry studies. The carbon footprint 
assessment has been updated in 2020 for some construction stage specific items. Even with new 
dates and revised assumption, for the same perimeter, the results are at the same order of 
magnitude.  
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2.2.4 Quantify project emissions 
Here are presented all the hypotheses leading to the present carbon footprint for the Lyon-Torino 
project. Only the reviewed (and latest) hypotheses are detailed. 

2.2.4.1 Conception phase 
The followed methodology is the one proposed by ADEME, French State organisation called Bilan 
Carbone ®  (Carbon Footprint method). 

Studies 

All studies are taken into account: internal and externalised studies, as well as the personal activities 
of the project society (LTF/TELT). A ratio per million euros of research budget is applied. This ratio, of 
110 t.eq.CO2 per million euros of study budget, is given by ADEME and stems from the Carbon 
Footprint ® of the Rhine-Rhone high speed line (HSL). 

Exploratory galleries 

The design phase also includes the construction of access tunnels. In this case, the input data 
corresponds to the tonnes of excavated material extracted from the tunnels, as well as the 
equipment required to build these galleries and the methods for disposing of and storing this 
excavated material based on TELT data. 

2.2.4.2 Construction phase 

This phase is divided into three principal categories: 
Works for the future line 
Equipment and buildings 
Rolling stock 

The hypotheses for the carbon footprint estimate are the following. 

Works for the future line 

As part of the Carbon Footprint® project for the Rhine-Rhône high-speed line,  has 
developed a calculator that can be used to calculate and visualize GHG emissions for a high-speed 
line project. This calculator uses ratios established during the Rhine-Rhône HSL project. 
 

The GHG emission estimation are sorted as for the following typology: 

o Emissions generated by earthworks, divided into two sub-headings: 
Lime used to treat materials extracted during earthworks. 
Site fuel, which corresponds to the consumption of earthmoving equipment. 

 
o Emissions generated by the construction of non-routine engineering structures (in 

French OANC ): tunnels, viaducts, grade separations, cut-and-cover trenches, etc. 
This includes emissions linked to the cement, steel and aggregates used, as well as 
the associated freight. 
 

o Emissions generated by standard engineering structures (in French OAC ), 
corresponding to the production of materials and the freight generated by the 
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One of the most significant differences between both version of the estimation is explained by the 
variation of building materials emission factor: 

- the average ratio used in the previous report is 40,400 t.eq. CO2/km of tunnel, resulting from 
studies carried out on the Rhine-Rhône high-speed line,  

- whereas the ratio used in 2020 for the  and  perimeters, resulting from more 
precise calculations on the tunnels of the international section, is 35,200 t.200 t.eq.CO2/km. 

2.2.4.3 Operating Phase 
The commissioning of the project will generate a modal shift from road and air to rail for passenger 
travel within the study area, thereby reducing car and air traffic, and consequently the associated 
greenhouse gas emissions. The additional emission from train traffics and maintenance are 
accounted as net GHG emissions. 

The implementation of the project will also lead to modal shifts from road and short sea shipping to 
rail for freight transport. This should make it possible to reduce the circulation of heavy goods 
vehicles on the roads and to reduce GHG emissions due to this traffic. The additional emission from 
train traffic and maintenance are accounted as net GHG emissions. 

During the operating phase, the net emissions are accounted as the difference between those of the 
project and the counterfactual scenario, as follow:  

Counterfactual emission, in the absence of the project, for each mode (rail, road and air)  
Project emission including:  

o Emissions related to train traffic on this new infrastructure when it is commissioned 
and operated over the life of the balance sheet. 

o Greenhouse gas emissions generated (outside the said infrastructure) by all modes of 
traffic, after the commissioning of this new rail link. 

These estimations cover various aspects:  

Direct and indirect vehicle emissions: fuel consumption, upstream emissions from crude oil 
refining, emissions from vehicle manufacturing 
Emissions from electricity consumption 

The traffic data used for the present estimation stems from the cost benefit appraisal updated in 
September 2023 and is detailed in the related report. The emission factors of each mode operation 
are defined the same report and consistent with the economic impact appraisal of the project. The 
resulting emission factors are the following, based on the assumptions of fuel type, average load, 
average consumption and biofuel incorporation as defined in the cost benefit appraisal. 
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The European carbon value initially provided by the  2019 report on the external cost of 
transport has been updated with the orientations given for the climate proofing. They converge with 
the French values around 2050 but remain steady after, whereas French values are supposed to grow 
according to the socio-economic discount between  and  

The monetization of the total GHG emission of the project for the conception, construction and 
operating phases, discounted according to the assumptions of the cost benefit appraisal weights 1,4 
net billions of euros before  of which: 

3,2 billions of euros of generated emission, mainly on the short term during the construction 
phase, marked up due with the discount rate. 
-4,6 billions of euros of avoided emission, related mostly to the modal shift during the 
operating phase, marked down with the discount rate on the long run. 

2.3.3 Pathway to  and  GHG emission reduction targets 

2.3.3.1 International, national and regional historical policies 

The -Lione  led an analysis of the GHG emission reduction 
policies in its Gruppo di lavoro Quaderno 15 in May 2019 which is translated and updated in the 
following paragraphs. 

The transport sector is an integral part of many of our society's activities and is therefore at the heart 
of the policies and actions of states, the EU and the UN at all levels. Globally: 

The International Maritime Organisation and the International Civil Aviation Organisation 
(United Nations organisations) set emission standards for aviation and maritime transport. 
International conventions, including the Convention on Long-Range Transboundary Air 
Pollution, are concerned in the same sector. 
The Kyoto Protocol, which is a party to the International Framework Convention on Climate 
Change, regulates greenhouse gas emissions and emissions from transport. 

At European level: 

the European Common Transport Policy (2001, revised in 2006) sets out the priority actions 
to be taken in relation to transport issues, including environment. 
Environmental policies and legislation deal with monitoring, reducing emissions and 
improving air quality. 

At a national, regional and local levels: 

National transport policies transpose EU decisions (directives, regulations, guidelines), 
integrate them into national legislation and implement them in the general planning of the 
transport sector in each country. 
The regional, large, and local level plays a central role through concurrent regional legislation 
and spatial and sectoral planning: it intervenes on the provision of services (LPT) and 
transport infrastructures and thus on the choice of modes of transport for individual users. 
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The European Union and the Member States are committed to achieving environmental and energy 
objectives, through the reduction of greenhouse gas emissions, improving energy efficiency and 
promoting the use of renewable sources. Reducing environmental/climate pressure in the medium 
to long term (EU's Seventh Environment ActionProgramme) will lead, according to experts, to "a 
better life without opposing the sustainable limits of our planet". 

Since 2000, the European Union has been monitoring annually the state of transport and the 
progress achieved by comparing them with EU objectives. The annual report "Trends and Projections 
2018" of the European Environment Agency allows to verify the progress in the transport sector in 
the year 2017 for the achievement of environmental objectives and to measure the results achieved 
by Member States in achieving climate, environmental and energy objectives, assessing the deviation 
from the targets of objectives assumed. The main objectives, relating to the transport system, 
include:  

Reduce greenhouse gas (GHG) emissions. 
Alternative fuels infrastructure deployment. 
Reduction of transport pollutant emissions. 

Presented in July and December 2021 by the European Commission, the Fit for 55 package proposes 
a legal framework for the decarbonation of the transport and industrial sector. It intends to 
contribute to cut by 55% of the GHG emission by  (compared with 1990 level) and reach climate 
neutrality by  It consists in 13 interlinked proposals to revise existing EU climate and energy 
laws, and six proposals for new legislation. As for the transport sector, it covers in particular the 
alternative fuels infrastructure deployment support, energy taxation levers proposal, emission 
trading scheme reform.  

Illustration 7. FitFor55 package summary (EC, 2021) 

 

2.3.3.2 port decarbonation 

Relying on the FitFor55 package, the railway sector proposes one of the most sustainable transport 
solutions with very limited greenhouse gas (GHG) emissions and potential savings on the short term 
via modal shift.  

After the presentation of the FitFor55 package, UIC, the international Railway Association, recalls the 

been playing its part and is the only transport mode to have reduced emissions. In 2010, as part of 
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reducing emissions by 30% by  and annual data submitted shows that this target has already 
been reached (28% location-based; 38% market- based). This has been achieved through a 
combination of energy efficiency measures and a continuous increase in electrified routes. Rail is 
continuing to innovate to become even more efficient and phase out diesel from the fleet. It is on 
track for the 55% target for  and net zero before  and is mobilising efforts to win a greater 

 

represent a cut of: 

40 geqCO2/pax.km (road) down to 2 geqCO2/pax.km (rail) for the period  
125 geqCO2/pax.km (air) down to 2 geqCO2/pax.km (rail) for the period  

 

35 geqCO2/ton.km (road) down to 2 geqCO2/ton.km (rail) for the period  
30 geqCO2/ton.km (short sea shipping) down to 2 geqCO2/ton.km (rail) for the period 

 

éjus road tunnel registered around 25 M.tons which transited through the 
Alps for an average of 800-km-long trips. The corresponding yearly GHG emission with a unit factor 
of 80 geqCO2/tkm amounted around 1 600 000 teqCO2. The project compensates its construction 
emissions around 2050 with modal shift benefits. 

After its construction emission compensation, the Lyon Turin Railway project would permit to avoid 
around 300 000 teqCO2 each year, i.e. -18% of the reference emissions. In the same time, the road 
sector would follow a trend of decarbonation which would be complementary to the project effect, 
in order to reach jointly the objectives of the FitFor55 package defined above. 

The project will thus constitute one of the major levers to achieve the climate goals defined 
commonly by the Member States at constant level of traffic after  
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4. CLIMATE PROOFING AND PROJECT CYCLE MANAGEMENT 
(PCM) 

4.1 Principles and objectives of the Project Cycle Management plan 

As stated in the guidelines provided by the European Commission: "Project Cycle Management (PCM) 
is the effective and efficient planning, organizing, coordinating and auditing of a project throughout 
its phases, from planning to implementation and operation to decommissioning." 

The following paragraphs rely on the climate change risk identification and simulation scenarios 
presented above and intend to propose a risk analysis grid for the project implementation and 
lifecycle: the climate change management plan takes into account the impact and probability of the 
major risk identified to define the measures taken in the project design in terms of risks adaptations 
and mitigations. 

4.2 Project cycle management plan overview 

4.2.1 Heat waves 

4.2.1.1 Air quality in the tunnels 

During the construction phase, the design of ventilation systems covers the main aspects of air 
quality in tunnels, particularly for the dispersion of pollutants and particulate matter from diesel 
engines. The proposed flow rates for the different tunnel sections are sufficient for the supply of 
fresh air and for the mitigation of the harmful effects of pollutants. It is also planned to use catalyst 
technologies for the reduction of carbon monoxide and burnt hydrocarbonates, as well as dust filters 
to reduce the dust content in the exhaust gas by up to 90%.  

Other measures could help improve air quality in tunnels during heat waves: 

measures taken at fixed points, either continuously or by random sampling, to ensure that 
air quality levels do not exceed limit values, in particular during extreme heat days. 
measurements of the most important pollutants such as carbon monoxide, nitrogen dioxide 
(NO2) and particulate matter (PM10 and PM2.5).  
"alert" of emissions increases during the construction phase. 

The other information available to date do not allow an assessment of air quality risks during the 
operation phase. 
 
Source: Nouvelle Ligne Lyon Turin, Partie commune Franco-Italienne, Partie en territoire italien, projet de 
variante, génie civil, construction, méthodes de construction en souterrain, tunnel de base côté France, 
RAPPORT DESCRIPTIF ET JUSTIFICATIF CONCERNANT LES EXIGENCES DE VENTILATION ET DU REFROIDISSEMENT 
EN PHASE DE CONSTRUCTION, LTF/  03/2014 

4.2.1.2 Thermal discomfort in the tunnel 

The main heat sources considered during the construction phase and cited in the design studies are:  
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The rock and the face-layers of the gallery: The temperature of the rock along the axis of the 
tunnel is about 48 ° C. 
The tunnel boring machine (TBM): motorized devices for the excavation of the TBM also 
represent a very important source of heat. The heat dissipated from this equipment during 
the work would contribute to warming the rocks about 40°C above their initial temperature. 
Other motor vehicles and motorized devices. 
The hydration heat of cement: In the drying phase, concrete produces an exothermic 
reaction and releases hydration heat. A cement fraction of 400 kg per m3 of concrete shall be 
taken into account in the cooling calculation. Each kg of cement releases 380 kJ of heat.  

All these parameters present a very important challenge for thermal comfort in tunnels during the 
construction phase. Cooling measures are well defined in the design studies, with the aim of 
guaranteeing a maximum temperature of 26°C at the level of the workshops in the tunnel, as 
prescribed in the French recommendation.  

For buildings and tunnel workshops, thermal insulation is provided for the exterior walls of buildings 
with a permanent presence of personnel. The choice of materials will consider a thermal 
transmittance to guarantee insulation equivalent to that provided for residential housing. Floors 
must be insulated with the use of a ventilated crawl space or other appropriate solutions. 

The other information available to date do not allow an assessment of thermal discomfort risks in the 
tunnels during the operation phase. 
 
Source : Nouvelle Ligne Lyon Turin, Partie commune Franco-Italienne, Partie en territoire italien, projet de 
référence final, construction, méthodologie de construction en souterrain, Tunnel de base côté France, Rapport 
illustratif sur les chantiers côté France, LTF/  04/2017 

4.2.1.3 Station thermal discomfort 

In general, thermal comfort in the building depends on several parameters, such as building outer 
cover and its orientation, external temperature, HVAC equipment (heating, ventilating, air 
conditioning and refrigeration), indoor air humidity conditions, air-sealing qualities, and indoor air 
quality. 

For passenger railway station in the project, the building outer cover is characterized by:  

A reinforced concrete structure with a metal roof that covers both the body of the station 
and the pedestrian crossing. The roof is supported by metal pillars and lattice beams. 
Photovoltaic panels on triangular prisms and three skylights that bring light into the stairs are 
provided on the roof. 
Continuous frontage that alternates modules of dimensions 50x120 cm in glass, wood and 
copper. 
 

The available data do not allow a detailed assessment of the thermal discomfort risk in the passenger 
railway station. However, it is important to note the following:  

Steel is a conductive material that can generate thermal bridges. For this, an efficient 
thermal insulation of the roof must be provided.  
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These values of temperature variations are the result of studies based on international high-speed 
line design experiences. 

Sources : Nouvelle Ligne Lyon Turin, Partie commune Franco-Italienne, Partie en territoire italien, révision de 
-projet de référence ; équipement, armement de la voie, généralités, 

- PR_C2B_0008_01-00-00_10-04_Pose de voie en tunnel_B, TELT/  02/2013 
- PR_C2B_0009_01-00-00_10-05_Pose de voie sur ballast _B, TELT/  02/2013 
- PRF_C2B_0031_01-00-00_10-01_Dossier de synthèse_D, TELT/  02/2013 

Other measures that could help anticipating this risk would be:  

Ensure the monitoring of the temperature of the rails with connected devices and software 
analysis, either in real time or with simulations to be carried out based on weather forecasts. 
Provide an alert system that allows safety measures to be taken when a maximum 
temperature threshold is exceeded (50°C for instance). 
Carry out checks before the summer season and heat waves to ensure that the tracks do not 
have vulnerable points to deformation.  

4.2.2 Drought 

4.2.2.1 Project water consumption towards water availability 
The project provides for the implementation of a water monitoring plan according to current 
standards. The objective of the new Torino  Lyon railway line project is to minimize the 
drainage induced by underground works on underground watercourse for two main reasons:  

Minimize the impact on groundwater resources. 
Minimize critical problems related to water leaks in the tunnel during excavation and 
construction. 

 
Several water recovery solutions have been identified and proposed in the project's 
technical studies, such as:  

Warming of the buildings and swimming pool of Susa. 
Remote heating station in Susa. 
Heating and production of domestic hot water for the buildings of Susa International 
Station and Susa Technical Area (optional solution, internal to the project). 
Possible opportunities for the territory (fish farming, greenhouses, etc.).  

Sources : Nouvelle Ligne Lyon Turin, Partie commune Franco-Italienne, Partie en territoire italien, projet de 
référence final, construction, méthodologie de construction en souterrain, Tunnel de base côté France, Rapport 
illustratif sur les chantiers côté France, LTF/  04/2017 

4.2.2.2 Weakening of watercourse and increase of temperature 
The average temperature of the water crossing the Susa portal is estimated to be between 
31 and 34 °C.  These temperatures were also assessed considering the contributions of 
ancillary works (e.g., contributions from Maddalena 1 and 2 galleries and associated 
connections). 
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Regarding the temperatures of potentially potable water, it has been hypothesized that it 
the flows could be separated: 

considering their sulphate levels according to the limits established by the law or 
considering the intercepted flows within the rocks of the basement of the Massif 
d'Ambin. 

 
The results of geothermal studies highlight an area of about 8 km of the alignment (between 
kp 41 and about kp 52) in which the temperature is above 40 ° C, with a maximum 
temperature of 47-48 ° C reached around kilometer points 44 and 48. For more than 14 km, 
between kilometer points 39 and 52 approximately, the temperature is above 30 ° C. 

Sources : Nouvelle Ligne Lyon Turin, Partie commune Franco-Italienne, Partie en territoire italien, projet de 
référence final, géologie, général, complément de géologie, modèle géothermique, rapport de synthèse, 
LTF/  03/2017 

4.2.2.3 Water pollution 

The project involves the integration of wastewater and rainwater treatment units.  

The rainwater will be treated from the structure/platform and rainwater from the roofs of 
buildings separately. This separation is required by the fact that the runoff of rainwater on 
the platform, which is a potentially contaminated surface, involves treatment by passing 
through an oil separator. 

Pollution caused by rainwater runoff is mainly due to the presence of sand, silt and light 
mineral oils as well as a range of dissolved substances that sometimes include heavy metals, 
organic and inorganic compounds. 

These substances must first be treated with adequate facilities before rain can transport 
them into water bodies and contaminate them. 

Precipitation water on construction sites can be of 2 categories: water from first rain6 and 
water from second rain. First rainwater requires treatment and is therefore sent to the 
treatment plant, while second rainwater is sent directly to the collector. 

Rainwater management is one of the main objectives of protecting receiving water bodies. 
Rainwater therefore requires appropriate treatments to ensure the protection of aquatic 
ecosystems in accordance with the quality objectives set by European Directives 2000/60/EC 
(Water Resources Framework Directive) and 91/271/EEC (on urban wastewater treatment). 

 
6 The waters of the first rainfall are considered, during each rainfall event, as the first 5 mm 
of precipitation evenly distributed over the entire area covered by the drainage of rainwater. 
A rainy event corresponds to one or more precipitations, even temporarily spaced between 
them. The phenomenon of the first rain comes into play when a rainy event succeeds 
another by a time difference of at least 48 hours. 
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The installation for water collection from the first rains must be dimensioned with reference 
to the applicable regulation while ensuring the volume of storage necessary for the 
treatment of the latter until the moment when the second rainwater arrives and is sent to 
the final collector.  

Sources : Nouvelle Ligne Lyon Turin, Partie commune Franco-Italienne, Partie en territoire italien, projet de 
référence final, géologie, général, complément de géologie, modèle géothermique, étude de valorisation des 

), LTF/  04/2017 

4.2.2.4 Vulnerability of landscape 

Climate change is generally disrupting the functioning of trees and ecosystems. The increase in 
temperatures induces a lengthening of the growing season of several days per decade: earlier 
budding, later leaf senescence.  

This has the effect of increasing water needs and therefore water stress. In the longer term, winters 
that are too mild should disrupt the emergence of buds and seeds. 

In addition, competition between species, as well as the cycles of pathogenic fungi and insect pests, 
are also modified, with knock-on effects on the composition and functioning of forest ecosystems. 

The main measures integrated in the project concerning this theme consist in the definition of the 
project landscape: choice of species as well as their locations. 

Sources : Nouvelle Ligne Lyon Turin, Partie commune Franco-Italienne, Partie en territoire italien, projet de 
référence final, construction, méthodologie de construction en souterrain, Tunnel de base côté France, Rapport 
illustratif sur les chantiers côté France, LTF/  04/2017 

4.2.3 Wildfires and forest fires 

4.2.3.1 Forest and landscape fire 

The Savoie territory is experiencing drought episodes that are increasingly frequent and intense in 
their duration. The fire risk in certain forest areas is increased and reinforced by accessibility 
problems. 

As the international section project is mainly located in tunnels, the risk is reduced but exists at the 
level of the aviation sector. In the Savoie territory, in order to prevent the risk, the use of fire is 
strictly regulated by prefectural decree as indicated below: 

 

In accordance with Article L131-1 of the Forest Code, all year round, it is forbidden for any person 
ight fire inside and within 200m 

of exposed spaces. 

In accordance with Article R131-2 and R131-3 of the Forest Code, it is forbidden for any person 

of exposed spaces during the following periods: 
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March 1  April 30 
15 June  30 September 

In case of higher risk, the Prefect may issue a specific order. 

 

This specific decree aims to prohibit on all or part of the department, temporarily: 

The provision or use of fire over the authorized period 
The provision, use and throwing of any object likely to generate a fire inside the exposed 
spaces 
The circulation and parking of any vehicle and any other form of traffic including pedestrian 

The construction or operation of the project may therefore be disrupted during the most vulnerable 
periods. To best prevent this risk, several tracks are envisaged: brush clearing, consultation with the 
firefighters to facilitate access to the massif, weather monitoring, etc. 

Regarding the Italian part, the stakes seem similar, but the lack of available information does not 
allow to conclude at this stage. 

Sources : Préfecture de Savoie 

4.2.3.2 Materials ans equipement fire 

The risk of fire from a train is very low given the safety provisions adopted within the operation 
safety measures of the new railway line. In case of events, specific procedures with the firefighters 
are put in place all along the railway network and specifically for the railway tunnel. 

There are specific means for firefighting at tunnel level and on a specific emergency area installed at 
the Saint-Jean-de-Maurienne railway terminal. 

The tunnel intervention areas located at the extraction sites will host a ventilation plant that will 
allow the management of exceptional accidental events. In the event of a fire in the tunnel, the 
ventilation unit operates by mass extraction of fumes or overpressure, as appropriate. 

Source : ECLARATION 
 

4.2.3.3 Fire frequency increase 

The increase in the intensity and frequency of fires in the future may raise the fear of an increase in 
direct destruction. The danger of wildfires has already increased, and projections indicate that it will 
continue to increase. At this stage, prevention consists of clearing the perimeter of the 
infrastructure, building access roads and water reservoirs, limiting access to sensitive areas in case of 
strong wind. 

Source : Liaison 
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4.2.4 Floods and extreme rainfalls 

4.2.4.1 Ground water elevation 

The project on its French part is located in the valley of the Arc River, which originates from the 
Glacier des Sources de l'Arc  in the municipality of Bonneval-sur-Arc and joins the Isère River 

downstream of Albertville. 

The first part of the valley, up to Modane, has an orientation of its slopes in a direction from 
northeast to southwest, followed then by a predominant orientation from southeast to northwest, 
with a widening of the valley further downstream and a sudden change in the orientation of its 
slopes to the north before the confluence with the Isère River. 

The total catchment area of the Arc River at its confluence with the Isère River covers an area of 
1957 km². 

The drained area at the level of the project is: 

740 km² to the fence section in the Villarodin-Bourget/Modane construction site area 
1257 km² upstream of Saint Jean de Maurienne (upstream the Arvan River to Saint-Julien 
Montdenis) 
1501 km² downstream of Saint Jean de Maurienne (downstream the Arvan River) 

The catchment area of the Arvan River, a left-bank affluent of the Arc River, has an area of 221 km².  
The particularly marked flows on this sector are torrential. The flood risks therefore come from the 
main river (the Arc) and secondary watercourses (affluents such as the Arvan River, the Saussaz River 
or the Torne River). 

The risk analysis was carried out by modelling the centennial flood to consider a risk of breach and/or 
rupture of the dikes located in the St Jean de Maurienne sector. 

As a result, a list of measures to reduce flood risk was drawn up: 

Embankment of the Resses dike on the left bank upstream of the current railway at Les 
Resses: disappearance of the flood risk. 
Embankment of the Villargondran dike on the left bank upstream of the Pont d'Arc: 
disappearance of the flood risk. 
Partial embankment of the Trimet dike on the left bank at the Trimet plant and 
reinforcement of the remaining section, reduction of the risk both in terms of the probability 
of the event and in terms of the quantity of water that can be discharged. 

Thanks to the proposed measures, the flood risk in the municipalities of Villargondran and St Jean de 
Maurienne will be significantly reduced. The only residual flood zone will be the area between the 
railway tracks, the Arvan River and the A43 highway, in the municipality of Saint Jean de Maurienne. 

In this sector, occupied in particular by the Trimet factories, the risk of flood cannot be eliminated 
but accompanying measures are proposed (embankment and reinforcement of the dike) which 
considerably reduce the risk of rupture.  
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In the event of a dike failure despite these measures, the area would be flooded, but with water 
levels and flow velocities significantly lower than the current state. Only 2 sectors will be slightly 
more flooded, on the RD1006 road: at the very narrow part between the Trimet factories and the 
railway tracks, and at the company restaurant. The maximum levels will be raised by about 15 cm. 
The maximum flow velocities will be increased at most by the order of 0.5 m/s. 

Regarding the flood risk during the construction phase, the risk characterization was included in the 
design studies and contract, with contractually request (environmental notice included in the 
consultation files). This consists of implementing several measures such as informing workers and 
identifying areas out of water called refuge that must be used in the event of an alert for evacuation. 
Clearly identified procedures are therefore implemented. 

Source : 
 LTF, 04/2006 

4.2.4.2 Watercourse path change 

No watercourse path diversions are planned as part of the project. However, the work may result in 
temporary changes during the construction of the facilities. 

Indeed, the creation of engineering structures such as the viaduct over the Arc River or the bridge 
over the Arvan River will potentially require interventions directly in the river. 

The designers and constructors are contractually asked (via the environmental notice included in the 
consultation documents) to provide all the necessary means to limit the impact as much as possible, 
such as the realization of safeguard fishing before the installation of cofferdams, filtering dams for 
suspended matter, etc. 

At this stage, the work to be carried out at the level of the Torne River is not fully defined (an affluent 
of the Arc River which flows through the territory of Saint-Jean-de-Maurienne). Studies are currently 
underway to define the crossing structure to be planned. 

Source : Liaison ferroviaire Lyon 
 

4.2.4.3 Watershed retention capacity modification 

Underground structures which make up the cross-border part of the New Lyon-Turin Railway Line are 
designed to minimize groundwater drainage for two main reasons: 

Minimize the impact on groundwater resources ; 
Minimize problems related to water inflows in galleries during excavation and during line 
operation. 

The hydrogeological context is dominated by the presence of a confined aquifer located in the 
ancient alluvial formations of the Arc River identified during the drilling of the reconnaissance gallery 
and the well of Saint-Julien 
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During the drilling process (before 2006), some small inflows of water were detected at the level of 
the streams and cone materials with silty matrix, linked to the heterogeneity of the latter. These 
water inflows appear very punctual or diffuse regarding the past streams. 

The direction of flow in the charged aquifer is approximately East-West in the western sector, then 
North-East-South-West towards the eastern part. This direction is therefore almost parallel to the 
tunnel, with a small angle in the eastern part. 

The surface hydrography is dominated by the Arc River, which is the main drainage axis. 

Piezometric and hydrochemical data show the absence of direct interaction between the 
groundwater table and the Arc River. 

The drilling of the tunnel can therefore intercept water inflows from the bottom of the confined 
aquifer. Under these conditions, it will be necessary to check the thickness and lateral continuity of 
the impermeable layer in order to take into account the precautions to manage pressured inputs of 
significant importance. 

Greater uncertainty is identified in the right of the part of the tunnel that will be drilled in the 
heterogeneous collapse grounds. The latter, more permeable, can represent reservoir layers, and it 
will therefore be necessary to check the importance of these soil horizons in relation to the loaded 
water table. If they are linked to the confined aquifer, significant and pressurized water inflows 
during their perforation are possible. Even if all the data show that the base tunnel should not pierce 
the roof of the confined aquifer, the risk is to intercept a reservoir characterized by a very large 
recharge area. 

The reliability of hydrogeological forecasts is average because of the uncertainty associated with the 
presence of a loaded water table. 

In order to guarantee the safety of the structure, the massif is drained in order to reduce the 
pressure exerted on the structure. This causes permanent disturbances of underground flows. 
Eventually, all groundwater will be discharged to Saint-Julien-Montdenis and Venaus. 

The constructive arrangements will ensure the restoration of groundwater flows. Depending on the 
disturbances observed during the works phase, the monitoring and control measures of the 
hydrogeological and geodetic network may be maintained. In the event of significant and lasting 
disturbances to abstraction of drinking water, contingency plans approved by the communities will 
be applied. 

Source : UBLIQUE PREALABLE A LA DECLARATION 
 

4.2.5 Landslides 

4.2.5.1 Rockslides 

The fall of rocks of 12,000 m3 occurred on August 27th, 2023 in the Maurienne Valley crossing the 
axis of the historic railway line and the TELT project alignment in its C009 component, recalls the 
importance of the rockslide risk. This landslide poured from the cliff of La Praz on the rails, the 
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RD1006 road and the A43 highway. The cause is related to a geological phenomenon, since it is an 
area suffering from the effects of slow natural erosion, the triggering event was the heavy rainfall 
after the drought. This rockslide does not seem to be related to the vibrations associated with the 
drilling of the base tunnel. About 3,000 m3 of unstable rocks still remain on the crest of the cliff. 
Additional studies must be carried out as well as the definition of precautionary measures. 

Several precautionary measures were considered in the design of the Lyon-Turin rail link project: 

Deposits of glacial origin  

Deposits of glacial origin can create risks on the excavations of the portals (about 500-1000 m from 
the entrances), which are planned with reduced coverage. In areas of glacial deposits, identified at 
the Bussoleno Interconnection (C001), excavation could take place under mixed rock and loose 
deposit conditions, with a high probability of ruptures on the surface. The nailing and installation of 
adherent rockfall protection nets are intended for the stabilization of rock slope sections and specific 
support systems for slope sections in the Quaternary deposit. Runoff water must be regulated by 
surface channels and drainage into the rock mass. For all sections of steep slope upstream of the 
excavation, interventions must be planned to regulate runoff water in order to avoid the triggering of 
rapid flow phenomena. 
 

Rockslide and falling blocks and stones  

The risk areas of rockslide and falling blocks and stones are classified as high risk of danger. This risk 
of slippage can be verified along the alignment, particularly at the construction site of the Gallery of 
La Maddalena, Urbiano (Mompantero) and in correspondence with the portal of the 
Susa/Mompantero Base Tunnel (C003/04). The volumetry of rocks likely to fall is between 8 and 2619 
m2. This is reported in the studies carried out during the construction of the Fréjus highway. 
Protections against detected rockfalls have been made and others will be made of small dimensions 
with stabilization systems. Stone barriers with high energy absorption were also built along the slope 
(total control of 40 stone blocks and 5 rock outcrops). 
 

Deep-seated gravitational slope deformation 

Areas where the risk of deep-seated gravitational slope deformation (DGSD) is observed are 
classified as medium-high hazardous. DGSD consists in slow flow or sliding movements along large 
areas involving break-off of slope areas. The fracture surface is usually due to fragile tectonic 
elements. This is true along the right slope of the Cenischia Valley (C003/04), here the work of the 
project is carried out at a depth of about 900m and is not impacted by the DGSD which has a fracture 
surface of 50-100m.  

Source : Nouvelle Ligne Lyon Turin, Partie commune Franco-Italienne, Partie en territoire italien, projet en 

hydrogéologique, Rapport général côté Italie, LTF/  03/2017 

4.2.5.2 Mudslides 

The project was developed and based on regulatory data and available statistical studies on rainfall 
curves in relation to different return times.  
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The risks of mudslides are not detailed in the available studies, however during the development of 
the Reference Project for the Maurienne-Ambin Base Tunnel, a hydrological model was developed to 
characterize the hydrodynamics of the lithotypes crossed, to evaluate the drained flows, the 
chemistry and temperature of the waters and the potential interfaces on the underground and 
surface water resources. 

The studies specify the following topics: 
The cumulative flow rate from the high point (PK 34+170) of the Base Tunnel to the Saint-
Jean-de-Maurienne portal is between 423 and 673 l/s.  
 
In the cross-border sector of the Base Tunnel between the Gypsum Aquifer and the Massif 
d'Ambin, groundwater will be drained towards the Susa portal. Punctual streams are also 
expected in this sector ranging from 0.5 l/s to 20 l/s. The drilling of the tunnel will eventually 
intercept water inflows from the bottom of the confined aquifer.  
 
In the Ultradauphinoise Zone, flyschs rocks are identified. These are normally crossed by fast 
and superficial watercourse, but sulphated water can be encountered.  
 
The Subbriançonnais context is characterized by potentially aquifer layers within carbonate 
and anhydrite formations. The massif is not very permeable, and watercourses can develop 
along the karst network.  
 
The Briançonnais coal rock massif comprises a predominantly sandstone complex with 
medium to low permeability and a predominantly shale complex with little permeability 
overall. In the transition zones from one unit to another, there may be variations linked to 
the alternation of rocks of very contrasting permeabilities. 
 
Descending watercourses are identified in the most superficial and fractured part of the 
Massif, then a general decrease in permeability. 
 
The Sapey-Orgère sector corresponds to an area of tectonic scales consisting of metamorphic 
Mesozoic covers and pre-Alpine crystalline basement rocks, which are generally not very 
permeable in the absence of fracturing. 
 
In the Modane -Avrieux sector, the tunnel will be drilled mainly in anhydrite and mica schist 
dolomites whose permeability is low to very low, and in a series of quarzitic and carbonate 
cover with low permeability. Local increases in permeability at faults and fracturing zones are 
possible.  
 
The gypsum aquifer is characterized by a sequence of evaporites, and carbonate rocks whose 
permeability is low.  
 
Possible presence of anhydrite strips transformed into gypsum by hydration next to the Base 
Tunnel.  
 
The cover rocks of the Massif d'Ambin are characterized by a degree of permeability ranging 
from low to very low, except at tectonic contacts inside quartzites and in contact with 
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anhydrites. In this sector most of the aquifer fractures are closed except in the Clarea valley 
sector.  

Source : Nouvelle Ligne Lyon Turin, Partie commune Franco-Italienne, Partie en territoire italien, projet en 
variante, projet définitif, génie civil, hydrologie et hydraulique, hydraulique générale, côté Italie, rapport général 
hydrogéologique, LTF/  03/2017 

4.2.6 Cold waves 

4.2.6.1 Snow loads on structure and buildings 

Civil engineering works are designed according to current regulations, targeting a lifespan of 50 years 
for buildings, 100 years for civil engineering in the open air and 120 years for civil engineering 
underground. 

The project respects the values of accidental actions (in particular snow, wind and temperature) 
established by national regulations and Eurocodes which are based on statistical analyses relating to 
the return times of natural events in relation to the climatic zones where the structures are built. 

Acceptable snow loads on roofs and structures are determined from statistics on snow depth on the 
ground, latitude, altitude and forecast weather conditions. 

Source : Charges de neige sur  

4.2.6.2 Communication cutting off 

To anticipate the risk of interruption in operation and connectivity through the communication 
system, the project on the French and Italian sides provides redundancy systems to ensure the 
continuity of communications. 

For example, four radio block centers (RBCs) are provisioned among which two operational systems 
and two redundancies. They are duplicated at both portals on the Italian side and on the French side. 

Similarly, two central stations of ACC-M (Apparato Centrale Computerizzato Multistazione  Central 
Multistation Computerized System) are planned: one in the Centralized Command Center (CCC) 
building in Saint-Jean de-Maurienne and the other in the CCC building in Susa. The presence of the 
two Central Stations creates redundancy to manage the line in the case of one of the buildings 
inaccessible. 

Source : Nouvelle Ligne Lyon Turin, Partie commune Franco-Italienne, Partie en territoire italien, projet de 
variante, équipements, signalisation, documents généraux, rapport général technique, LTF/  01/2017 

4.2.6.3 Electricity cutting off 

Regarding the risk of energy cut-off, the electric traction power system is dimensioned on the basis 
of the railway circulation in the final stage of development and the results of the operation 
simulations. The project includes the construction of a autotransformer substation at the Bussoleno 
interconnector, pair side, to extend the 2x25 kV system in the event of a service interruption at the 
Susa electrical substation. 
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Sources : Nouvelle Ligne Lyon Turin, Partie commune Franco-Italienne, Partie en territoire italien, projet de 
variante, équipements, installations fixes de traction électrique, sous-stations de traction, généralités, 
description générale équipements 2x25kV, LTF/  01/2017 

4.2.7 Freeze/thaw damage 

The information available to date does not allow a detailed assessment of the risks associated with 
freeze and thaw.  

5. CLIMATE PROOFING AND ENVIRONMENTAL IMPACT 
ASSESSMENT (EIA) 

For the entire environmental impact assessment, the reader may refer to the following document: 

. 


