


C YHTIH.

Promation du Grand Axe Ferroviaire de marchendises

ASERL

MASE L 201G JABWOUTY ] o N DO0E 1522 518 29 pRpUnS b 888

MISZ o ﬁo_mrjun%riq ¥ o oN Do0Z 1522 1 29 Eo.mu.u:ﬂm b SO°ZLG0E
A5z P P Y ™ o oN 0002 522 58 9 | pepos _ a9 L0y
AHSE o ﬁgm_._,mqsmﬁiq e o N DOOE 15T SER 0 Em_ww z 0L ZIVEE
ANSZ oM ﬁo_m_.w.mﬂ%qsu_ O oM sa, DDOZ 1522 (=] b3} Eo%vﬂfm.m z FH0EZEG
sz o §_¥¢ o say, sy, 000E 1522 SE8 b E_v___m_m..._:%m z ELEEIGR
MHST N ﬁgmrﬁ; o N oN DOOE 15T SER 20 Emﬂmm z FI0LYFL
Augz o Emﬂ&gt ] oM N Do0E 15z se 20 E__unmi..wm z 02'BEELE
MASE L ﬁo_mﬂ:nr&qi{ ] oy N Do0E 15'ZE SEE b 3] Eﬂnuﬂ..%w ¥ BLEIEEL
MAST o ﬁoﬁr.:lﬁ.q%riq ¥ o oN 000 1522 5C8 % Eowuﬂ!mw ¥ DLPEL5L
AdgZ o E?q O o N DO0E 5z -1 o0 E-Mhmﬂm z E1'rF20
AHSE o ﬁo_m_._,m“.ﬂ..maiq L] o N DO0E 15T SEB o0 Em_w!ﬂfm.w z ETBEVL
MG oy ﬁﬂnﬂ%ﬂsi L] oM oN 000z 1522 seg 29 Eﬁm z £T'enLl
ST o ﬁﬂnﬂaﬁrugu.o_ o o oN 000E 1528 -1 b Eﬁwm z LL'FEEE
MHST o ﬁg_wlmgi o 884 LT DOOE 152 SEL 20 hn.ﬁwm z B¥'50851

odfysomog| ywso | Bumeubrs | (wodorg | seuuny | (402 | Wheeen j{enenl pee pre-viell INTCLCIN IPRPNIN T PR
8| umLxEW | e | e Bupea E T
NIOMIBN 810D
Hiewuag

,SUOIIEPUSWILLIOI]Y pue SUOISN|DU0)

Hilqisead :ApniS |eqo|S }10MISN 1YyDbIai [Iey SIXY 1ea1D ad3INdYH3d,

160



e .._..w..ﬁ_._mzﬁaﬂm # oN oN 5262 WEZ Ose ) Eﬂﬂhm_w z SLVZREE | MOLPOIOZ YIEGUISINE-HORSSN0
A % 4o 294 BN 0a0e Kz ose C1) Emﬂ_..ﬂ-hw z sas0zr | esiv00z popjassng-Bingeing
wA | o o oN oN 0202 w22 052 89 E.,ﬁm 2 0O¥SHE | 0L0002 {s9piog wInp) yine]
aa, _._..w.ﬂ!__ﬂmsﬂa“__m ¥ on N 511z red 052 8o Eﬂﬂﬂw L rogzesy | eocenae S ——
sa), x?_sm ﬁaﬂm 4o oN o 000E ] (] 89 Eﬂﬂ z OLOERL | £292002 RISH A -FRHOy
BB gﬁaﬂw Ho oN T [EiliS (s 0se 2 1] Eﬁnwlﬂmw z 1g'18041 FERZ00Z prajEss-fingeng
53, hummmsmaﬁhm 4o oN oN 000% Kz 054 g9 Ewﬂ.l-”w z BPZLOOL | bG.800Z fungeang-daseg
S s ¥ on sa, 000¢ 5 05 = z cHESOL | 00z [ —
s34 % ¥ oN oN 0008 Fr (] g9 Emﬂ_..ﬂ-hw z our | svszooz d0IDg 1SIM-LON
LTy :”Mh.uw_gﬁzm.m o oN apy 000E WET 0% a9 Eﬂﬁ H BEBLLL B E02 TR RETTY
BB _._..w.ﬂ!___..msﬂa“__m o oM oN 0aoe grd 05t g0 Eﬂﬂmw z SO'GLE 25002 worun doimog
sa), x?_s“ ﬁam.m 4o oN o 000E e 05 Ch) Eﬂﬁ z BRFFGS | GAEZ002 dogog
B, :thm!ﬁaﬂm ¥ on oN 0aoe 5z (] ge Eﬂﬁ z ERBEPD | SPOC0OZ T ——
53, hummmsmaﬁhm 4o oN oN b6z Kz D5L g Ewﬂ.l-”w L SUZBLLZ | 9hO0D0Z YoIqPRIQ-PopuaEog
LY :Hhawgﬁ:mm 0 oN N 0a0E wzz 05 ) En%.ﬂ.!aﬁm z ze0egzz | 0002002 HOPUBESOT-LSHNE
534 rﬂ% oo oM oM 0zgz Lrd 05L = 1) Eﬂnﬂ_..ﬂhw z 0 IELEL 1902002 WIBpNg-IBIsUN}Y YMoS
52, :Hhmsﬁ:wm 4o oN o 0008 KZz (] as Eﬂmﬂ.!Lm z s | seszo0z (2) sa1suniy yinog
B9 :H!a.msﬁa“__m o o oM 0aoe Lo 0ss g9 Eﬂﬂ"u.w z PCSEEL | PESZ00Z (1) Jeysuniy yinog
(woz=) peen  [(=xeq) pre (0qmmr) afingh Jaguunu {ssaqaus)
sdipsamod| WS | Bueufis | (Wodois | SOUNNL | guppug | uessxew | opcy xew Eﬁﬂ_”! Bupeoy [OMEEARLL wbuay | 91O Honzas
YIOMmlaN 2109
Kuewsag




ASERL

Promation du Grand Axe Ferroviaire de marchendises

C YHTIH.

. . abingf , Japang
k1) =]
AL A Hﬂsm_._q A oN on 0ose 1522 (117} a9 - z LTTIEE 2080002 | | ouunsae-opan
washg oBneb
AAEE 53), o8 3o N oN 00gE 1522 05L 20 prepuEg Z S6'0001 £0B0002 OfusaA 40088
RN
Wajsis abineb
MEL s3), w2019 No oN o 0o0sE 522 (17 o9 prRpuHS z P LEDOL SEEEN0Z | WAuSMEeIEIOH
MBIy
WS
. . abined . 15404
ML sa), Eﬁhﬁ Ho oy oM 00SH 528 05t o [] P z P EPOBE FEBEO0E UAOYDUIS
wasiE & .
ML s394, WA Ho N o 005 1522 i1 o) h:ﬂ_ " z 09°E5EL2 FLEZ00Z ._yuﬂ_-m
ey
waiAg obneb
MEL a4 2og e ] 2] 00stL 1522 0sL 22 P— z E0'580481 Zl6zooz | rewog-Bingny
WOy
washs sbinets
MEL s, w0l o oN on 0nose 152z (117} a5 prepUelS z LE'OERE BLEZO0E Bungny
PNy
waehs sbinet
MG sap ¥aog 3o oN oM 00S1 1522 052 20 prepuElg 1 arG0esl BHEZ00E G| L-epug
WY
[TETEL
. . ebneb epug
ML 534, Eﬁ-ﬂ.& N N o [ 1522 054 09 prepuss F BERSIFL FREZ00T Bamabue
WaEhs
: . afingl . Gawaliue
ML LY Eﬁsn:q Ho o o 005k 1522 0sL 29 PRDVES z ¥SFITEL LSZL00Z ORDURNZ
WaIsAS afingf Jpaspul
; : ez
FEL S, Sﬁ:c Ho oN on ooge 1922 [i:7] a5 P— z VLR 8201002 | oaipuaieg
wapshs abnieb
AE 8 0og 3o N oN 0051 1522 0sL 20 E_-u_._n!m z B5'FE6L 5T 00T WaupUIRg
HELDINY
wapEig
. . sBned , WaRupueg
AL £, uuae._ﬁsmg_.__q o oN o 00sL 1522 054 29 prRpuES . 61 09EE BISL00Z | oiniequen
WaEs
. . abnef , uafipregquoT
MEE S8 Hﬁﬂm:.n 32 oN oM 00%1 [t 4 1173 20 prepuels 1 00'Zrre LEBZ00E BP0
[ETE
li]
odi) samod | y-wso | Bugeubig | () edmg | sjpuung H._nﬁhﬂ =_H_.nv__hlw-.r _Mﬂnw_ﬁ.. s.u_ﬂc.ﬂ.______ mﬂﬂ“w._ oBned yow u”mn.__ _._._. __Exi::.__ [« RULILTE uonaeg
HiomjaN 210D
spuepayiaN

162

,SUOIIBPUSWILIOIY PUB SUOISN|DUOD "AM|IqISead :ApN3S [qO[D YI0MISN IybIal] [IeY SIXy 3ea15 INHHIS,




WosAE
HB S0 oN i) 52T oo a3 En“ﬂu.w z LO'SH5ET LELZO0E nu_hg.r“__
ey
WASAE
ool oN oN 0004 52z o0z 29 Eﬁﬂmm ' 1502901 | 2622002 Eﬂ“&.ﬂﬂ._
wapshg —
w01 oN oN 0004 52z 00z 09 —— z 522028 | £4Z100Z | Bamogquieen yuon
onewony
waEks
_ abinet : atiuejapng
iﬁ.ﬂq oN oN 0004 522 00¢ 20 orepuiS 2 awuzs | szwooz | g S
washs aBoed s
. . nogUaREg
&ﬂm& oN oN 0004 522 0oL 20 preputS 2 826K29 | 2218002 vtz
waehs s6ned usbur
. Faj-3
A 52 el %o oN oN 0004 1522 00¢ 20 P 2 swoevr | zvziooz | g R
washs a6t
sz o8 ¥ oN oN 0004 1522 0oL 29 orepuErs z 9L006 | ivzionz | Binoguawn
eIy
wasAS a6neb Bs
. . Lle Dbl |
MY ST xu.n“m_._.n_. X0 Ol oN 000 L 1528 ood a9 PIEPUEIS I ZC ELERL LZ90002 Py —
WS aBneb
M SE ¥2018 5l o oN 000k i 004 g2 PIBPUEHS I IS'FEZE | 9290002 | abumad-aBuepoy
RO
wasiE B Buepo
Msz o 5 ON oN 0004 52 004 89 Ewhcasm ' 6£218 | WHOOZ | odedwndes
adA) Jamog Bueubis | (%) odojs | seuuny | W0Z< | G)peod - j{apcen) peon _HEL 201E0 | pneGyoray | TAUMY | (SmOW) | sey uon29g
sofipug | wieay xew | opoy xew wresy xew Bupeo EELIT yibua
WIOM}BN 8100

Banoquwaxn]




.Fmpmsa

ASERL

Promation du Grand Axe Ferroviaire de marchendises

wajhs a0 alfineb ,
ME ap Py e o aN 000k WZE a9 VED piepues z EL'IZFE FOE 002 IRy e
afinel
ME N E”_nh:wx_””__m 4o N N o0k 2 009 1-2s] pirpums z WSZERE | REZI00Z | tempeyD yuon-ssiuBue
waEhe yaoig . abned . ’
ME oM S — o oM oM 000k WZZ 009 180 piepuEls z SO'DBOZZ L0LE00Z sawbino-uaana
R Yoo ’ alinel ; !
ME oM Oy H op op ook e 00g LED BIEPUELS Z LE'BEEE 1 BEZLO0Z UBANE ]
WEEAS Hoaig . alinet i .
ME ap R — i ap ap oo gL 008 8: 23] P 4 CO'EGFST BrE000T oLy -
waEhs yoig . alinel ' '
ME oM ey e oM By 0omE W5EE Luik] (3= 23] pIEpIES z BE'B5T6 ZTLE00T JBr-{EELON
wapshs Y3018 abineb "
ME LT aqpeemy o aN iy, Q00 WEE 008 a0 pimpume z LGS 6112002 feEOpy-uadsmLny
walEhg Yooig . alinel .
ME oM Y l B ap 00EE e 0049 LD IEpIES 2 E1'E6E5T ZLE000Z UM SRBIYIN 1S
=1 afined
AAE o | e | on s 00EZ w2z 009 189 | prepoms z woner | eisoooz | seepe i-useye
5| afinet
ME o cmr:ﬂn“_m w an sah O0EE L 009 189 piegune z 96 LE00E 2561002 URIEHOT-WED
alinet ’
ME ap E”.ﬂ.ﬂ:weﬂsu“_m e N B4 O0ET W 003 182 pEpuElS E bhoEz 1s61002 =
wahs yaaig . afinet ,
ME oy - o ap a4, O0EE WER 008 8::9] P——— L TH'EEES GEL00Z Wag s
adi] Jamod | H-WED BumeuBrs | (=g} adejg | speuung (woz<) 0r i _"_.-__&_..q._ BNED g yoeyy | 120U (matheu) al 1yBiaug uRag
solipug | upeay ey | oy xew i) Yo Buypec EET yiiua y
HioMmjan 240D
wniBjag

,SUOIIEPUSWILLIOI]Y pue SUOISN|DU0)

Hilqisead :ApniS |eqo|S }10MISN 1YyDbIai [Iey SIXY 1ea1D ad3INdYH3d,

164



oN

wasAs yaog
SBWNY

Ho

SO

Ty

onge

15'g2

054

L8

afinef
MEPUEIS

19'0L8¥E

BERLOOZ

un|eres-uoubing

oM

wayshs ¥aog
SELUSINY

Ho

E-=TY

E=TY

0oege

1522

5L

[3=19]

abined
pIEpUELS

FO'EZ67

QoEEo0E

uoubing-"y-sap-annauaip,

oN

waskg yaolg
aeLolny

HO

S3h,

aN

Sove

15'Z2

054

L899

abneb
pIEpURLG

5812596

0960002

“-5S|-anNSUa|IN-UIZNO 87

oN

wasAs yaog
QBN

50

S8

ON

Sove

15'¢2

18D

afinef
pEPUEIS

9L'2LLEY

9560002

ujznog s1-pnesfeg

oM

wayshs yaog
SELUDINY

Ho

EET

9N

Sore

1522

05

[3219]

abined
pIEpUES

LO'EDLFE

LOLOOOE

pread-|ES-Us-UEWON-1S

oN

walshg yaolg
DlELLIOTY

HO

aN

SovE

I5'Z2

052

199

abneb
piepueElg

0S'8E501

8B0000Z

23]
Ug-UIBLIOY- 15 EUB-SI0AIE)

N

wasAs yaolg
QNEWINY

40

ON

ON

OEve

15'22

054

18D

afinef
pEPUBIS

£8'0K02

E600002

|uEn-SIoNE-UEpRY

oN

wayshs yaog
SELUDINY

30

EET

oN

Sgee

1522

05

[3219]

afined
pIEpUES

SI'FEIE

€e00002

|EUED)
-SIOMS-BUGLYH-INS-35SEY D

<k Bneb
oN Ewmmrwa“_“m_m %0 ON oN DEPE 15'22 052 199 Ewucmw_w z B%'Z9851 1600002 uepEg-aydELad-UsAT
wishs Yoo afinef
AL oN Sewong | soh oN sze 52z 052 19 | prepums v 0/0V8L | SLOELOZ | SUoUN-Ins-esseuD-UIBqS
sk Gnet
AHEL oN EHmmo””m_m B ON oN 0892 1522 052 199 Emmucmmm 4 LLUELIGL 9LOELOZ paIS-21gNoNg uoh]
sk Bne6
AHGL oN Ewmmrmoﬁm_m %0 s34, oN DEFE 1522 054 g9 Ewucmw_w z 95'L5Z5 SFPLO0Z | BuoeLad-uok1-asien-uoiT
8 waishg yao|g , abned , auzne|ng
MS'L oN ooy %o oN oN o0ze 15'22 052 199 piEpUElS v 6€'5625 HLzLooz UakIElS Yok
81545 Ha0 afinef
e o [“osome| soA oN ocpe 1522 052 g0 prepuBiS z BUBEOSL | BLOCKOZ | @SEA-UOAT-XNSRUIND
AR GL oN WENEAS F0r %0 EETN oN 00zZE 1522 054 g9 26nen z 55'0£9Y LLOELDZ  [JEIDs-auigo-sabuoioD
DIYELLCNY plepuElS
ML oy |WRtSROE) o, oN ooze 1522 052 189 2oned z z0'0530L | 9121002 BueIns
apewoiny pEPUBIS -sabuojo-xnapuing
) walshs yaog \ afbinef , y
ML oN SEOIY %0 oN oN ooze 15'22 082 19 pIEpUEIS z LS'UB0YY | ¥SBOODZ ANBPUIND-UDIE |
(ssarau)
(wpz<) (3) peo  |(2xen) peoq abneb Jagquinu (ssegew)
adf| Jamod | H-WSD Buyjeubis | (=) adoig sjauun) sabpug wesy xew | opcw xew | _r__hm.__..._“”s Buipeo abneb yoea) W nbua arybiadg uonaes

ylomleN 2109

aouel




.r—smms'a

ASERL

Promation du Grand Axe Ferroviaire de marchend)

waysh 20 abneb
MG oN o s9A soA 0021 1522 062 ao orepumS z 0622201 | 611000z | Jepiog ueiei-suepop
MG aN wa)shs o01g S3A S3A Q0Z L 1522 054 sbnef Z Z0ZSELL OFLLO0ZE [UEPON-"Y, p-ausId-IS
Jnewany piepuElg
MG oy |weishseom saA soA 00zL 1522 052 a9 abneb z 90'89vZL | BELL00Z | 'vip-euslgg-uelawiuOp
anewony piepuelg
walsAg ¥o0 abneb
MG oN u_ﬂm:mo“_%_m soA soA 00zt 152z 052 orepuets z 68°0V8ZL | B8EL100Z | uelswiuop-AiaqweyD
)8 20| afine
AN G aN Eu_u.:w_.mouﬂ_jd__m o S3A S3A OF&L 1522 05L a0 pIEPURIS i ¥.'929¢21 FELLODE Kgqueyd-suieg-sa|-xiy
M oy |wEsAswom| soA saA 06l 1522 0st 89 abneb z 070622 | 284002 suieg-sapxy-zojng
onewoiny piepuelg _
wayshg yoo abnel
ML oN o | soA soA ov6L 15'22 052 8o orepueIs z 6L2e105 | Lzelooz zonD-nauaquIY
(s1a38w)
(wpz<) (1) peo7  |(21xep) pEO] abneb Jagwnu (sue)0W)
adA) Jemog| u-WSO Buyjjeubig | (v} edojs | sjeuuny sobpug | ureiLxew | omvxen | | _.__“_a._.c“_i Bupeoq |°BNEBwoRLl T Buen aiybiaig uonoeg

IOMJON 9109

aouelq

,SUOIIEPUSWILLIOI_Y pue SUOISN2UO0)) ‘Al

ISe34 :APN1S [eqO[D }IOMIDN IYPISI] [1eY SIXY 1eaiD QINHYIS,,

166



05ZE

1522

0sL

313}

9B'S0E0H

29z0002

sapog weye|-bug

O5EE

15722

005t

b2

¥5 L8926

B50LO0E

Bug-auepey

OSZE

15722

[T

a9

FZ'E26Zh

LS0L00Z

aysejoy-uabiyune

O5ZE

1522

[T )

18D

prepuES

L1BODOOZ

usfijung-weg

DOZE

15722

5L

o8

PrEpuEs

BL'58E

FEOLO0Z

wag

DOZE

19°22

28

prRpuEs

EE'ZIO

SE0LODZ

LLIBE-UD)NE|OA

DOZE

1522

3

Fa'LOEES

£LBLOOZ

UBINEOM-ID

prepUR|S
A 5L ) =0 =) 0528 1572 054 Las abned z 0ZEROL LIRLOOZ WNGS LA
prEpUElS
A 5L S, S0, S0, 052 1522 064 LES abn z LADEEL GLALOOE YO USIG
PUEPUELS
A 5L (=T} LT s, 0528 1522 054 Las et z £LTOFEET | S4FEOOZ uaIo-ESa
PIEpUELS ’
A 5L B4 sy o DOZE 152 05 e 2] 4 ELLIES LLFEQOE JEEr-aa e
prEpUElS ' ¢
A G s, sa, op 0028 1522 054 o9 agnet z £6BO0LL £EELO0Z ujageig-[aseg
PIEPUELS
A 5 7Y o e, O5ZE 1522 054 Las obnet £ Z6'FEOE DEFENDZ L
prEpUES
odi] Jomod | HWED Bupgeutis | (=) edeps | siouung (woz<) {3} peery | (epxen) pec Hﬂuh...h_y o6net sbnet yoesy | TOWT end [ [RULIETE] uonoeg
safipug | upesy wewy | opoy wew ujR1L XEN Bujpeoy WORIL yfua ;
WIOMIBN 109

PuepazyMS




FERRMED

Promation du Grand Axe Ferroviaire de marchendis

Washg
abinef
AN E SaA g Ao anN ON ooee 1522 0€9 LHD pIEpUEIS 4 00'00Z291 BLBODOZ euopo] -eiaybop
2NEWOINY
washs abneb
A E SaA ¥oo|g Ao OoN ON 00EZ 15'22 589 LED pIEpUEIS 4 BI'FGELL B6O9Z00Z eiayfop-sucieneg
QnEWOINY
wialshs afineb
MNE SaA ¥ooig Ho OoN SaA 00EZ 1522 025 LHD piEpUElS 4 SE'SEITy 6692002 auosepog-opauokioy
aMjeLO)mY
wisishs afinef
N E s34 ¥0i1g 1o aN oN oogz 15'ze 585 [:13] piepUelg 9 8t 2260002 yinog opaioboy-ouepyy
DIjBLUOYNY
wajshg afined
AN E san Hoo|g Ao anN SaA ooez 1522 595 LED PIEPUEIS 8 S2'6025 E26000Z GUEIN
JNEWoINY
waishg afinef
M E EEN Hoo|g %o oN EERN 00Ez 1522 595 [£=]a} PIEPUEIS 9 6Y'ZPE 916000z ouel-esouad
DBy
wiRIsAS afinef
M E SaA Hoo|g Ho ON EEEN 0oEz 15'22 509 [£=la] pIEpUEIS v oo'zegll 2180002 esouan-oyy
JjeLIOINY
washg afinef
AME saA ¥aoig 3o ON ON ooez 15'22 Lg9 pIEpUEIS Z 00'22941 ELEODOZ Oyy-0IZIs Ny 0)sng
DMWY
wasfs abnef
AN E BN ¥oo|g 3o oN ON 00EZ 15'22 028 LHD PIEPUEIS z 6E'ErL BBZ000Z oIZIsly DIsng
DNEWOINY
washs afinef
M E SaA Hoolg Ao ON oN 00EZ 15’22 065 LED PIEPUEBIS z 00'00LL Z91.Z00Z OIZISIy 0]SNg-SeIe|eg
aljewoyny
waIsAS afinef
N E SaA Hoo|g Ho SaA EEEN ooez 15'22 PIEpUEIS [4 00'22559 L9LZ002 gjelg||ED-0||@sowald
oljeWOINY
wRIsAs abinef
AN E SaA Foig 3o anN ON ooee 1522 piEpUEIS 4 00'LEaTL 9420002 Q||asowald-ejossopowog
2NEWOINY
waishs afineb
ANE SaA ¥oo|8 Ao OoN ON 00EZ 1522 pIEpUEIS 4 00'058 GAZ000Z Bj0ssopowoqd
DNELWIOINY
walshs afineb
M Gl SaA ¥ooig SBA oN 00Ez 1522 8.5 LHD piepUElS z SE'OFFYL £250002 E|0SSOpOWIO-0luopag
AljeLoyny
waIshs afinef
MG S84 #2019 saA ON [ululors 15'ze ON [:13] piepUelg [4 A EAt S 2250002 oluopag-ajjas|
DIjBLUOYNY
waishg abinef
MG saA Hoo|g sBA ON ooez 15'zz O'N Lg9 pIEpUEIS z 05'8051 1250002 8||as|
DNEWoINY
waishg afinef
M GL SaA Hoo|g 1o saBA oN 0oEz 1522 “O'N [£=la} pIEPUEIS 4 LE'GROLL 920002 B(I8S|-13pI0] SSIMG
aEWOINY
(sJayaw)
- {wpz<) (1) peo  |(=1xen) peo abineb Jaquinu (siayaw)
adA) Jamod H-Wso Buiyeubig | (wy) adojg s|auuny sabpug wies) xew apog Xew . _.._MW_._M“E Buipeo afineb yoea) — wibua al wbiaug uonoag

YI0OMIBN 210D

A

e}

u

SUOIJEPUSWIWI0IAY pue SUoISNPUOD) ‘Al

qisea4 :Apnis [eqo|D }JOMI3N IYbIai] [1ey SIXY 18319 AIWHHIS,,

168



ON

washg
2018
anewony

ON

EET

020k

1522

oM

waysfg

Palali|
JEWOINY

S84

EETY

nzol

jlsgrara

ON

eI
¥og
WOy

S84

ON

020k

1522

ON

waysfg
Hao1g
NewoINy

ON

sa,

0eoL

15Tz

ON

waisfs
Haog
anewWony

ON

ECN

0Z0L

1522

ON

wayshg
y20l1g
anewony

ON

ON

020k

1522

aN

wasfg
2019
DNEWOINY

)

oN

sa,

0eotL

1522

oN

[ETE
¥oig
RO

%o

S84

ECT

0851

1522

N E

ON

EHS
2018
AMEWOINY

Ho

SIA

sa,

0851

1scz

AE

ON

washg
201
DNRWOINY

ON

EEN

085l

1522

M

oN

wWajsAs
y¥20lg
anewony

Ho

EETY

s34

006

1522

AE

ON

wasfg
201
JNEWOINY

¥o

saA

sa,

006

152

A E

oN

washs

201
onewony

0’5l

SO

S

020l

1522

N E

ON

EES
¥201g
ANEWOINY

sa)

sa,

0ok

15Tz

AE

ON

washg
Hoog
WOy

¥o

ON

saA

020k

1522

e

ON

wWajsiAg
y¥20lg
anewony

0'Gh

EETY

s34

0Z0L

1522

A E

oN

wasfg
¥2018
JNEWOINY

o]

EET

oN

020k

1522

adi | Jamod

H-WSD

Buyeubis

(=) adolg

sjauuny

(woz<)
sabpug

(3 peo
ujes) xep

(a1xep) peo
XY xXeN

SO'LvZle

3281008

BUE|d E] Bp
ojj@lsen-LISsEduag

BE'LL92Y

EEGLO0E

wisseoilag
-eu0osplin

ZL'E9E6

Ev6L00E

Bu0apIIN

9 rLavl

LrGL00E

Bucoap|n-sewbaly

L2'vzaol

0v6L00E

s(eulBald-eaply

¥L'6619

FrELO0E

Baply

98'64£65

LEBLODEZ

eap|y-euobele )

L0'LLE8E

9261008

euobeue | -s1apje)
ap duaoip, ues

88'08E2

5006102

slap|eD
ap dusoip, JUeg

96'68105

£0061L02

SIBpIED ap duaoip,
ueg-|eqsIg=1sed

ZE'ZETY

LE08102

[Egs1q|81SED-1qny

ov'eseee

0606L0E

gry-iion

PG GEEOL

Si06L0E

8][0S I8]|0UBID)

00°000LF

Lo0sL0e

S13)|OUBIS-SDUESSEY

96'1 0562

LLBLO0E

SBUBSSE-BUOIS

000009

9LBL00E

EUDIID-BIB0D

ge'zole

BLBLO0E

Blajon-neg-podg

Jaquinu
woeil

(sd@gaw)
phuaT

al wbeiy

uonses

}I0OMJaN 9409

ujedg




K- JE ERI|| FMEFIRE BIE
S| & fEUESS- SR - MEH

ASERL

Y0 Haog 048 1522 89 3 0S'#BEEYS apLL00Z selpalbly-epuoy
anewoyny
& E= ey
A0 OoN SaA SBA 058 1522 H 3 LE'EO0EEL LP1L0002 epuoy-g||ipeqog
M0 OoN ON SBA 045 I5'ge H 3 00'¥SS02E S¥LL002Z ElIpeqog-epeuelsy
A0 OoN SBA SBA 0sa 1522 H 3 0G'25568 9¥ 10002 EPEUBIS-EPaJ0
ETELS
A0 oN ¥oig SaA SBA 055 I5'ge a9 3 00'LOEBL ZrL000Z |Epaio-ElOyEIED B
aNeWony
EES
A0 ON ¥oig SaA S8A 055 1522 a9 3 ZLLPES 10002 ELOyEED ET-IEI0Q
onew oIy
wayshg
AN0 oN ¥2019 =T s34 055 1522 g9 L AF'69956 L0002 Jejog-enon
el L= e gl
M0 on s34 S84 oL 1522 H L 68'LS0ES BFLLO0Z E2I0T-E (UG
MO oM ON ON oLL 1528 H L Z5'SERET IFLLO0Z EJUgr-ElueiUED )y
[ETELES
M0 on ¥2019 ON ON 0601 1528 89 Z £0'EZ5EL BrZLO0Z | EIMEUEdy-sELanbyy
e oIy
MO oM S2A S84 0601 1528 H L FZREFEL LSLL00Z seuanby-sjued)y
NETELSS
ME Oon $2019 BN S84 oL6 1528 a9 L 05'ZEELL 0521002 SjUBIIN-EUIDUT BT
e oIy
NETES
A E ON ¥0oig 0'FL saA S3A 0601 1522 89 Z £2 19945 L9100z BURUZ ET-BAREY
DNELWOINY
NETELSS
M E = %2019 4o ON s34 0601 1522 89 z FA=R NI 8/06102 EANEN-B|IS
NELoINY
METS
M"e ON ¥oig Ao 3\ S3A OLLE 5'ee 89 Z LSB00EL EERL00Z E|lIS-EI2US[EA,
JNELOINY
NETELSS
M E oN %2019 "o ON S3A 0Z0L 1522 89 Z [AA % 1A GEBLO0Z elause-unbes
DELoINY
NETS
2019 o'rl S3A EEP 0zol 52z a9 4 LF'0L96E LERBLODZ wunfes
me ON ¥ -BUE|4 B 8p O|B8)SED)
INELOINY
adf)] 1emog H-WsD Buieubig | (w) edoyg s|auunj (woz<) () peo  |(aixen) peo _”._«M”_weﬂw sbneb abneb yoea) 42qunu (sizisw) al wBiaaq uopoes
i : saBpug ulel] ¥ep | apy Xey UIEAL XE Buipeon FELIT yyBuan ' ¥
NioMmlaN 210D
ujedsg

Promation du Grand Axe Ferroviaire de marchendises

OFNMN

0I1EpUBWIWIOdY pue suoisnpuo) ‘Ai|l

ISea4 :ApN3S [GOD YI0MISN IYDIaI] [IeY SIXY 38315 INHHIS,




4. 2005 Bottleneck analysis (some examples)
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5. Maps

2005 FERRMED Reference Scenario Rail Network
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2025 Full FERRMED Scenario Network

2025 FERRMED Full Rail Network
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6. Proposed investments

2020 Reference Scenario bottlenecks solutions

Solution 1 Solution 2
No Link
N Cost - Cost (mil.
Description (mil. €) Year Description ) Year
g | Kirkkonummi- ) 3 km of sidings for passing x8+new | y0 0 15050 | pouble trackx 166km | 24900 | 2025
Naantali operating management
2 ) double track x 64,9 km 9735 2025 | Doubletrackx885km |1,3275 [2025
Charlottenberg
3 | Oslo-Sarpsborg | ERTMS L1 with euroloops 134 2020 ES L 134 2020
euroloops
4 |Viersen-Venlo cliEmE e reue v EmmErdn jor4d | _ 2015 | Signalling improvement | 1.0 2020
to 50 trains/day 9 g1mp '
(Alternative route between Darmstadt Alternative route
and Manheim) + (alternative route between Darmstadt
Weinheim- between Darmstadt and Ludwigshafen and Manheim + double
> Karlsruhe + double track electrification x 29 3370 2025 track x 19 km Weinheim- 6300 2025
km Germersheim - Worth + 10 km Heildelberg + 10 km
Karlsruhe bypass to Rastatt) Karlsruhe bypass Rastatt
6 Lenzburg— Third track both directions x 2,5 km 67.5 2020 | Two tracks more 2,5km |112.5 2020
Othmarsingen
7 Muhle Horn New tunnel of 135m + new track x 615 2025 New tunnel of 135m + 615 2025
tunnel / Sargans | 2km new track x 2km
8 Bern-Thorishaus | Third track both directions x 7 km 157.5 2020 | Two tracks more x 7 km |210.0 2020
g |lausanne- Third track both directions x55 km 12375 | 2025 | Hhird track both 12375 |2025
Geneva directions x 55 km
10 | Milan-Monza ERTMS L1 with euroloops x 10 km 1.5 2020 E{Vno tracks more x 10 301.0 2025
) ERTMS L1 with
11 | Savona-Ceva E.RTMS L1 it cUeleeps e0 Km @i 6.6 2020 | euroloops x 60 km of 6.6 2020
single track :
single track
Finale Ligure- )
12 | san Lorenzo al ERTMS L 1 with euroloops x 52 km + 2 165.7 2025 Double track x 52 km + 7852 2025
km siddings x 4 ERTMS L1
Mare
ERTMS L 1 with
Genova-lLa ERTMS L 1 with euroloops x 78 km of euroloops x 78 km of
13 Spezia double track 10 2020 double track + 2 km 1956 2025
siddings x 3 in each way
14 | Bailleul-Lille ERTMS L1 with euroloops x 29 km 38 2020 ERTMS LT with 38 2020
euroloops x 29 km
) ERTMS LT x 31 km +
15 \L/;r:r;demes ERT'\:;H X;;j;g? ;gf;\igr“d“re 1540|2025 |infrastructure upgrading | 1540|2025
P9 9 around 150 M€
ERTMS L 1 x 10 km of double track + Szzi\é‘lsetr;?k]f lérFT;EfSud
16 |Lyon CFAL Sud 24 km of double track with 1,400.0 2025 1,400.0 2025
15 ki of tunnels 24 km of double track
' with 15 km of tunnels,
) . ERTMS L1 with
17 Avignon- ERTMS L1 with euroloops x 22 km of 29 ) || R 29 2020
Tarascon double track
double track
Total | 5,072.5 8,932.5




Conclusions and Recommendations”

=
2
(7]
©
(]
L
T
=]
=
w
©
Q2
i
O
-
S
o
=
-
(/]
=2
-
=

“FERRMED Great Axis Rail Freig

2020 Medium Scenario bottlenecks solutions

Solution 1 Solution 2
No Link . .
Description Cos;)(mul. Year Description Cosgmul. Year
- |Mnsemumm |8l efdEigsirpEEng KEFMET | g |l | Beuslemedicieslan 2400 |20
Naantali operating management
2 ig;gdm double track x 37,3 km 5505  |2025 |doubletrackx373km [5595  |2025
3 Goteborg- Homogeneous speed trains = 2015 SIS EU i 1.0 2015
Herrljunga euroloops
4 e double track x 64,9 km 9735 2025 | Double trackx 88,5km |1,327.5 2025
Charlottenberg
5 | Oslo-Sarpsborg | ERTMS L1 with euroloops 3.1 2020 ERID L1 tiin 3.1 2020
euroloops
6 Viersen-Venlo el oo v Enreen e 40 2015 | Signalling improvement | 1.0 2020
to 50 freight trains/day 9 g1mp '
(Alternative route between Darmstadt
and Manheim) + (alternative
Soie || e New double track 140
7 .g ) . 717.0 2025 | km between Darmstadt |3,150.0 2025
Karlsruhe electrification x 29 km Germersheim SN
-Worth) + (double track x 19 km
Weinheim-Heildelberg) + 10 km
Karlsruhe bypass to Rastatt
Lenzburg- . R
8 ’ Third track both directions x 2,5 km 675 2020 | Two tracks more 2,5km [ 1125 2020
Othmarsingen
9 MUhle Horn New tunnel of 135m + new track x 615 2075 New tunnel of 135m + 615 2005
tunnel / Sargans | 2km new track x 2km
10 | Bern-Thorishaus | Third track both directions x 7 km 1575 2020 | Two tracks more x 7 km |210.0 2020
jp | Leusanne- T mmekled dieetonsnGs k. ||12375 |20z | MiLelieskboir 12375 | 2025
Geneva directions x 55 km
12 | Milan-Monza ERTMS L1 with euroloops x 10 km 03 2020 I\r/]vqo tracks more x 10 300.0 2025
Bottarone- third track both directions x 17 km
13 Tortonnea with ERTMS L2 or L1 with euroloops 3745 2025 | two tracks more x 17 km | 510.0 2025
) ) ERTMS L1 with
14 San Giuseppe- E.RTMS L1 with euroloops x 25 km of 08 7090 || evelienE s an 6 08 2020
Ceva single track :
single track
Finale Ligure- '
B <. lorerzoal | EMS LT withieuroloopsx 52Km 2 gy 6 o095 (IDouble trackx52km  |78001 | 2025
km siddings x 4
Mare
16 | Bailleul-Lille ERTMS L1 with euroloops x 29 km 09 2020 Sl L 09 2020
euroloops x 29 km
ERTMS L 1 with Euroloops x 16 km SEE'\QSQ Ergcxk]f ég\fgu g
17 | Lyon of double track + CFAL Sud 24 km of 1,400.0 2025 1,400.0 2025
) 24 km of double track
double track with 15 km of tunnels .
with 15 km of tunnels
) ) ERTMS L1 with
18 Avignon- ERTMS L1 with euroloops x 22 km of 07 7090 || eveliens R an 07 2020
Tarascon double track
double track
Total | 6,195.7 12,151.7
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2025 Reference Scenario bottlenecks solutions

Solution 1 Solution 2
No Link . .
Description Cos;)(mnl. Year Description Cos;)(mnl. Year
- NS ) Skmeengs ior gy MY | e | 0 | BeulblnimdociEslan | 2400 |20
Naantali operating management
. ERTMS L1 with
5 Stockholm- ERTMS L1 with euroloops, double track 5700 205 || cwrsleas, doulslomadk | 57600 2025
Hovsta x37,3km
x 37,3 km
3 Goteborg- Homogeneous speed trains - 2015 SRS P 10.2 2015
Herrljunga euroloops
Laxa- ERTMS L1 with euroloops + double 2020/
4 Crerliisnbarg | ke o 989.2 2075 Double trackx 2074 km |3,111.0 | 2025
5 | Oslo-Sarpsborg | ERTMS L1 with euroloops 134 2025 SIS T 134 2025
euroloops
Hamboura- alternative route to
6 Elmshomg alternative route to electrify x 45 km 108.0 2020 | electrify x45 km + 135.0 2020
signalling improvement
7 |Viersenvenlo | 2ftemative route via Emmerich for 40 2015 |Double trackx 165km 2475 | 2025
to 50 trains/day
B #\2chen- ERTMS L1 with euroloops 17 ) || D L1 el 4013|2025
Herzogenrath euroloops + new tunnel
(Alternative route between Darmstadt Alternative route
and Manheim) + (alternative route between Darmstadt
Weinheim- between Darmstadt and Ludwigshafen and Manheim + double
? Karlsruhe + double track electrification x 29 3370 2025 track x 19 km Weinheim- 6300 2025
km Germersheim - Worth + 10 km Heildelberg + 10 km
Karlsruhe bypass to Rastatt) Karlsruhe bypass Rastatt
Koblenz- . '
10 Konigsbach Operating management = 2015 | Operating management | - 2015
1 Lenzburg— Third track both directions x 2,5 km 67.5 2020 | Two tracks more 2,5km | 1125 2020
Othmarsingen
1 Muhle Horn New tunnel of 135m + new track x 591 2025 New tunnel of 135m + 591 2025
tunnel / Sargans | 2km new track x 2km
13 | Bern-Thorishaus | Third track both directions x 7 km 1575 2020 | Two tracks more x 7 km |210.0 2020
(Basel -) Muttenz ) . Third track both
14 | Frick (- Zurich) Third track both directions x 49 km 1,102.5 2025 directions x 49 km 1,102.5 2025
5 |Lausanne- Third track both directionsx55km [ 1,2375 | 2025 | Third track both 12375  |2025
Geneva directions x 55 km
16 | Milan-Monza ERTMS L1 with euroloops x 10 km 13 2020 l\r/]vﬁo tracks more x 10 301.0 2025
e s or i
17 | Milan-Tortonnea directions x 17 km with ERTMS L2 or 3793 2025 | euroloops + two tracks | 522.9 2025
: more x 17 km
L1 with euroloops
18 | Savona-Ceva ERTMS L2 x 60 km of single track 6.6 2025 E.RTMS ] 6.6 2025
single track
Finale Ligure-
19 San Lorenzoal | ERTMS L2x52km + 2 km siddings x4 1678 | 2025 |DOUDIE trackXS2km + 15075 | 5025
ERTMS L 2
Mare
ERTMS L 1 with
Genova-La ERTMS L 1 with euroloops x 122 km of euroloops x 122 km of
28 Spezia double track (5t A2 double track + 2 km AU AR
siddings x 3 in each way
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Solution 1 Solution 2
No Link . .
Description COS;)(mll. Year Description Cos;)(mll. Year
ERTMS L1 with
51 | Tardienta - Lérida E'RTI\/lS L1 with euroloops x 127 km of 140 2025 eurploops x 127 km 1941 2025
single track of single track + 2 km
siddings x 6
Barcelona by-pass
2y |Cerdanyola- Double track x 10km 2000|2025 |PetweenTarmagonaand |, 5o, 505
Mollet Girona : new double
track x 200km
ERTMS L1 with
23 El Burgo de Ebro E'RTMS L1 with euroloops x 182 km of 200 2005 eurqloops x 182 km 2900 2005
- Falset single track of single track + 2 km
siddings x 9
2 | Bailleuk-Lille ERTMS L1 with euroloops x 29 km 75 o) || S LI i 58 2020
euroloops x 29 km
Lens- ERTMS L 1 with euroIQops x 60 km + 2020/ ERTMS L 1x60km+ - 2020/
25 ' infrastructure upgrading around 150 157.8 infrastructure upgrading | 157.8
Valenciennes 2025 2025
%S around 150 M€
ERTMS L 1 x 10 km of double track + sizht/)\lse&r;;k]f g&féud
26 | Lyon CFAL Sud 24 km of double track with [ 1,4000 | 2025 14000 |2025
15 ke of tunnels 24 km of double track
' with 15 km of tunnels,
ERTMS LT with
Moirans- ERTMS L1 with euroloops x 22 km of euroloops x 22 km of
2/ Grenoble double track 29 2020 double track + Third 4457 2025
track x 22 km
. . ERTMS L1 with
78 Avignon- ERTMS L1 with euroloops x 22 km of 29 2070 || crslsems R lone? 29 2020
Tarascon double track
double track
. ERTMS L1 with
29 Carcassonne- ERTMS L1 with euroloops x 59 km of 27 2090 | cueloeps O lane? 27 2020
Narbonne double track
double track
Total | 7,508.8 19,160.0




2025 Medium Scenario bottlenecks solutions

Solution 1 Solution 2
No Link . .
Description Cos;)(mnl. Year Description Cos;)(mnl. Year
- [Sebemvmmi= ) Sk @FSEIMESIErREg XM | eng g | pevblemadiniesian | 24200 | 2095
Naantali operating management
) ERTMS L1 with
5 Stockholm- ERTMS L1 with euroloops + double 5685 2075 || crslseEs e oulble 5685 2025
Hovsta track x 37,3 km
track x 37,3 km
3 Goteborg- Homogeneous speed trains - 2015 SRS P = 2015
Herrljunga euroloops
Laxa- ERTMS L1 with euroloops + double
4 Crerliisnbarg | ke o 977.8 2025 | Double trackx 1004 km | 1,506.0 | 2025
5 | Oslo-Sarpsborg | ERTMS L1 with euroloops 6.2 2025 SIS T 6.2 2025
euroloops
decrease (-50) the
Hambourg- decrease (-50) the number of freight ngbbeagiﬂe;ﬁz:;z;c;/
6 9 trains/day by using altemative route to [1080 | 2020 | &% > WIN9 @ 1350|2020
Elmshorn ! route to electrify
electrify x 45 km . :
x45 km + signalling
improvement
R indlen- (Double track x 2) x 42km 12600 2025 | (Doubletrackx2)x 12600 |2025
Wunstorf 42km
8 | Viersen-Venlo alternaUye routg WBEmmEdniered | 2015 | Double trackx 16,5 km | 247.5 2025
to 50 freight trains/day
S /ochen- ERTMS L1 with euroloops 08 A || 2D E1 i 4000|2025
Herzogenrath euroloops + new tunnel
(Alternative route between Darmstadt
and Manheim) + (alternative
Darmstadt- rL?Jljjt\/evibiavavfiir)] -[S ?(;rgjsgttraarli ey eloulbleiaekic a0
10 .g : ) 7170 2025 [ km between Darmstadt |3,150.0 2025
Karlsruhe electrification x 29 km Germersheim e
- Worth) + (double track x 19 km
Weinheim-Heildelberg) + 10 km
Karlsruhe bypass to Rastatt
Koblenz- )
11 Korigsbach Operating management = 2015 | double track x 2 x 2km 2015
12 Lenzburg— Third track both directions x 2,5 km 67.5 2020 | Two tracks more 2,5km | 112.5 2020
Othmarsingen
13 MUhle Horn New tunnel of 135m + new track x 480 2025 New tunnel of 135m + 480 2025
tunnel / Sargans | 2km new track x 2km
14 | Bern-Thorishaus | Third track both directions x 7 km 1575 2020 | Two tracks more x 7 km |210.0 2020
B CasclyMuttenz 1o 4k both directions x49km | 11025 | 2025 | Trird track both 11025 | 2025
- Frick (- Zurich) directions x 49 km
16 |Lausanne- Third track both directions x55 km | 12375 | 2025 | rird rack both 12375 | 2025
Geneva directions x 55 km
17 |Milan-Monza | ERTMS L1 with euroloops x 10 km 06 2020 mo tracksmorex10 13050 {2025
ERTMS L2 or L1 with euroloops x 28 ERTMS L2 o L1 with
18 Bottarone- km of double track + third track both 3757 2025 | euroloobs + two tracks | 510.0 2095
Tortonnea directions x 17 km with ERTMS L2 or ' P ’
; more x 17 km
L1 with euroloops
) ) ERTMS L1 with
19 San Giuseppe- E.RTMS L1 with euroloops x 25 km of 07 2625 |[euroloops x.25 km of 07 2025
Ceva single track :
single track




Conclusions and Recommendations”

ht Network Global Study: Feasibilit

“FERRMED Great Axis Rail Freig

180

Solution 1 Solution 2
No Link . .
Description COS;)(mll. Year Description Cos;)(mll. Year
Finale Ligure- .
20 |sanlorenzoal |ERTMSL1witheuroloopsx52km+2 1,0, 3 |5055 |poubletrackx52km 7800 | 2025
km siddings x 4
Mare
ERTMS L1 with
31 | Tardienta - Lérida E'RTMS L1 with euroloops x 127 km of 38 2025 eurgloops x 127 km 180.0 2025
single track of single track + 2 km
siddings x 6
Cerdanyola- SEIESRIIEY B PO e NSl E)aeicv(\jtlecg:wath?z;ﬁzs;nd
22 Y Girona and South Tarragona: new 4500.0 2025 4,500.0 2025
Mollet Tarragona: new double
double track x 220km
track x 220km
. ERTMS L1 with
23 | Reus-Fontscaldes E.RTMS L1 with euroloops x 19 km of 06 2025 |euroloops x 19 km of 06 2025
single track :
single track
24 | Bailleul-Lille ERTMS L1 with euroloops x 29 km 17 2020 |ERTMS L1 with 17 2020
euroloops x 29 km
25 |Lens-Douai ERTMS L 1 with Euroloops x 29 km 17 g | SIS L 1 17 2020
euroloops x 29 km
Villeneuve-Saint- .
ROl corqes st ERTMS L1 with euroloops x 33 km of 20 2020 Two tracks more x 17 5100 2025
) double track km (6 tracks)
Michel sur Orge
A . ERTMS L1 with
57 Epernay-Chalons | ERTMS L1 with euroloops x 31 km of 18 2070 || curslsems sl lone? 18 2020
en Champagne | double track
double track
ERTMS L 1 with Euroloops x 16 km (Ejizr\é\lsetr;zk]f é?;\fgud
28 |Lyon of double track + CFAL Sud 24 kmof [ 1,4000 | 2025 14000 |2025
) 24 km of double track
double track with 15 km of tunnels, .
with 15 km of tunnels,
ERTMS L1 with
Moirans- ERTMS L1 with euroloops x 22 km of euroloops x 22 km of
2 Grenoble double track 13 2020 double track + Third 4400 2025
track x 22 km
) . ERTMS L1 with
30 Avignon- ERTMS L1 with euroloops x 22 km of 13 1026 || ctrelesms 22 6 13 2020
Tarascon double track
double track
. ERTMS L1 with
31 Carcassonne- ERTMS L1 with euroloops x 59 km of 35 2670 || cneloss 50 6 35 2020
Narbonne double track
double track
Total | 13,220.2 21,105.0




2025 Full Scenario bottlenecks solutions

Solution 1 Solution 2
No Link . .
Description Cos;)(mnl. Year Description COS;)(MIL Year
- [Npbemum- | Slm OFSEIgSier PRGNS | ean |onan | Bevbkadoicelen | 2800|2025
Naantali operating management
2 | Asta-Hovsta 3 siddings x 2km 120.0 2020 |double trackx37,3km |559.5 2025
Complete ERTMS L1
Gotebora- Complete ERTMS L1 with euroloops in with euroloops in order
3 Var ardag order to increase capacity from 277to | 3.9 2015 |[toincrease capacity 39 2015
9 300 trains/day from 277 to 300 trains/
day
Karlstad-
4 S double track x 64,9 km 9735 2025 | Double track x 89 km 1,335.0 2025
alternative route via Emmerich for 40 Double track x 16,5 km,
5 | Viersen-Venlo to 50 trains/day and 1 sidding x 3km + | 46.1 2015 |Signalling improvement | 247.5 2025
signalling improvement with euroloops
Freight traffic distribution between 3
axis : Bonn-Koblenz, Troisdorf-Koblenz- Two tracks more x 42
L e Wiesbaden, Troisdorf-Limburg- ) R [ IRER | Ao
Wiesbaden/Frankfurt
QR BaseliMuttenz oo ot directionsx49km. (11,1025 | 2025 | WO MaCksmorex 49ty oo o {5005
- Frick (- Zurich) km
g |Lausanne- Third track both directions x 55 km 12375 | 2005 |TWotracksmorex55 oo | 2005
Geneva km
Barcelona by-pass
Cerdanvola- Barcelona by-pass between North between North Girona
9 Mollet Y Girona and South Tarragona : new 4,500.0 2025 |and South Tarragona 4,500.0 2025
double track x 220km :new double track x
220km
Complete ERTMS L1 with euroloops
10 \B/gttﬁre‘?a”e x 12 km of double track to increase | 0.7 2025 Dﬂ:o tracksmorex 1213000 | 2005
9 capacity from 270 to 320 trains/day
Finale Ligure- )
11 | San Lorenzo al Comgizie ERTMS L (et LB ITRlp 163.1 2025 | Double track x 52 km 780.0 2025
Mare 52 km + 2 km siddings x 4
12 | Recco-La Spezia | Construction of a third track x 78 km 1,170.0 2025 | 2 tracks more x 78km 1,755.0 |2025
13 | Bailleul-Lille Construction of a third track x 28 km {4200 | 2020 mo tracksmorex28 e300 {2025
14 | Lens-Douai Construction of a third track x 29 km 440.0 2020 | Two tracks more x 29km | 660.0 2025
Total | 10,657.3 17,130.9
“Additional actions that contribute to solve bottlenecks”
Solution 1
No Link .
Description Cos;)(mul. Year
Tarragona - Castellé | Conventional line bottleneck solving (parallel HSL new line) 2,970 2015
Valencia bypass New line bottleneck solving (to be implemented in two steps) 1,600 2020 - 2025

Note: Already included in items: “Missing links” and “By-passes of large cities” respectively.
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As a consequence of the Conclusions and Recommendations proposed in the Global Study, FERRMED
submits to the European Commission and the Member-States the proposals related to the implementation
of the FERRMED standards and the improvement actions, in key sections of the FERRMED Great Axis Rail
Freight Network, as described in the following chapters.

FERRMED Standards Implementation

FERRMED particularly emphasizes adoption of the following freight railway standards:
Reticular and polycentric network all over the EU

In order to turn around the problems in long distance rail freight, we primarily recommend the definition of a
European business-oriented priority rail freight network linking all EU locomotive economic regions and the main
sea and inland ports. European cohesion and competitiveness need a powerful priority transportation network,
reticular and polycentric, linking the main centres of production and consumption with the main ports and airports.

The EU Priority Network would be defined by the EC with required investments directly promoted and supported
by the EC and its financing arm, the EIB. In the corridors of this network, two parallel lines are required, as part of
FERRMED proposals.

One line should be dedicated for fast moving trains (basically passenger and — in the future — light freight as
well) and the other line should be used for conventional speed trains (mixing freight trains with regional
passenger trains, within a framework of balanced priority between freight and passengers). In addition to these
lines there will be specific by-passes for freight trains in the surroundings of big cities in order to avoid local/
commuter passenger trains, as well as, exclusive freight dedicated lines in main corridors with huge traffic.

Width of the tracks UIC
In the European Union the standard track gauge of 1,435 mm (UIC) is used, with the exception of Finland and

Baltic States (1,524/1,520 mm) and Spain and Portugal (1,668 mm). In the case of Finland and Baltic States, benefit
of width change would be low because its rail network is linked with the Russian and other Eastern countries’
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networks. In the case of Spain, FERRMED recommends to primarily convert the following conventional lines to
UIC width:

- The Mediterranean corridor along its entire extension (Portbou — Barcelona — Valencia - Murcia — Almerfa —
Malaga — Algeciras;

- The Atlantic Central Corridor from Irun to Valladolid and from there to Portugal and to Madrid and
Andalucia;

- The Corridor from Barcelona — Tarragona to Zaragoza and from there to Pamplona/Bilbao and to Madrid;
- The Madrid - Valencia — Murcia Corridor.

Dual gauge should be implemented only as temporary solutions or on short distance feeders to complete the
UIC network but not as a long term solution on the main lines.

Maximum line gradient

Larger gradients have a negative impact on the operation of freight trains because it limits the train load. In the
case of the construction of new lines, it is recommended to route them with no more than 12%o. Therefore in
the “Red Banana” core network, FERRMED proposes the gradual rerouting of the conventional existing lines in
order not to surpass the 12%o gradient.

Conclusions and Recommendations”

Signalling

By the time being, FERRMED proposes the application of ERTMS Level 2 in all EU rail core network with GSM-R,
ETCS and CBTC.

In the future ERTMS level 3 (when it will be fully operative) could be gradually introduced starting on HSL.

Electrification
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FERRMED would like to unify the railway network on 25 Ky, although maintaining the option of 15 kv in some
cases.

The idea is to start removing the 750 V DC and 1.5 Kv DC and finally the 3 Kv DC (because of high amperage

and high energy losses on the line, particularly in the first two cases). The complete removal of the above-
mentioned electrification systems is considered in the FULL FERRMED Scenario.

UIC C Loading gauge

“FERRMED Great Axis Rail Freig

FERRMED agrees with the European regulation that all the new projects must be built with UIC C gauge (GC),
which permits the larger containers and the loading of road trailers or heavy goods vehicles on standard wagons.
The upgrade of FERRMED network to GC will be undertaken in two steps: before 2025 the network should be
upgraded to UIC GB1 which is less costly in the case of old tunnels. Latter, UIC — GC can be introduced gradually
taking advantage of the periodical refurbishment of the tracks of existing lines.

Long and heavy freight trains

Longer and heavier trains increase the network capacity and reduce transportation costs. The average length
@ of freight train in the 13 countries is around 400 meters. In order to reduce investment costs and to guarantee
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feasibility, FERRMED proposes to increase the train length as close as possible to 750 m in all FERRMED Great
Axis Network and to 1,500 m in the core lines and main feeders, allowing the possibility of 3,600 + 5,000 tonnes
of freight capacity by train.

For 1500m long and heavy trains, automatic couplers have to be introduced in rolling stock.

FERRMED proposes to build the new lines suitable for 25 tonnes per axle. The 20 tonnes sections should be
upgraded to 22.5 tonnes/axle in the entire FERRMED network. For the existing lines, 22.5 tonnes per axle are
considered acceptable. The periodical renewal of tracks could be considered so as to gradually convert these
lines to 25 tonnes/axle.

Terminals network

The EC, the member States and the regions should also programme and support the extension and the creation
of a network of intermodal public/private terminals specially to related sea and inland ports, to main airports, in
the surroundings of the large cities, as well as in multimodal communication centres and major industrial areas,
in order to facilitate the increase of rail participation in the European wider transportation system.

Freight transportation 24 hours a day and 7 days a week

Availability of capacity and traffic schedules for freight transportation 24 hours a day and 7 days a week
necessitates by-passes for free crossings over nodes and large cities at any time.

Operational, management, legal and financial issues
FERRMED recommends accelerating the speed at which Member States adopt EC legislation, regulations and
policies on rail transport, particularly those addressing European operational and management standards,

regulations and procedures. In that sense, FERRMED proposes:

— The application of “Business oriented “criteria in the definition of rail freight network all over the EU (including
the selection of priority projects);

— The utilization of a network approach in the definition of priorities, rather than a specific line or corridor
approach;

— To develop two levels of rail transportation systems in the EU:
» The EU priority network (core network) to be managed at EC level (including operational coordination);
with the corresponding agreement with member states.
» National basic networks managed at member state level.

— The Implementation of a common Information transportation system (ITS) all over EU rail network;

— The establishment of same priority criteria for passenger and freight train slots assignation and operational
control in the conventional lines of rail freight corridors.

— The harmonization of administrative formalities and social legislation regarding rail transportation and
— The application of homogenous fees for the use of the infrastructures all over the EU.

Financing alternatives should (a) incorporate longer term alternatives more appropriate for project financing
(15 to 20 years), (b) almost by necessity, an equity component (equity plus long term financing); and (c) bank
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syndication programmes (for loans and guarantees), to attract the participation of private banks and maximize
the use of EIB resources.

Free competition

FERRMED recommends that liberalization and openness to competition of rail transport should be implemented
more rapidly by Member States, considering favourable and homogeneus fees for the use of infrastructures,
bearing in mind the socio-economic and environmental advantage of the railway.

Share of 30 + 35 % of long distance land transportation

The Study shows that the implementation of the FERRMED standards and the overcoming of the foreseen
bottlenecks in the Red Banana will push up the rail freight to 24+28% of the long distance land traffic. Further
growth of the rail share is possible in FFS without further infrastructure investments, but will require additional
measures such as assigning external costs among all transportation modes, according the environmental
impact of each one, as well as the development of new technologies for rail. FERRMED strongly recommends to
the EC and the Member-states the study and implementation of those additional policies. New developments
in locomotive and wagon concepts should be supported and implemented.

Conclusions and Recommendations”

High priority lines in FERRMED Great Axis Rail Freight

Network (Red Banana)
In line with the conclusions of the Global Study, for the gradual development of the FERRMED Great Axis Rail
Freight Network, FERRMED ASBL, proposes a total of 100 short, medium and long-term actions in order to

achieve the FULL FERRMED Scenario targets by 2025.

These actions are geographically located as follows:
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i.  Finland — Russia (St. Petersburg area):

ii.  Baltic States (Estonneia, Lithuania, Latvia);

ii.  Sweden;

iv. Denmark;

v.  Germany and North-West Poland;

vi. The Netherlands, Belgium and Luxembourg;
vii. France and South-East United Kingdom;

viii. Switzerland and North of Italy;

ix. Spain and North Africa.

“FERRMED Great Axis Rail Freig
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A) FINLAND - RUSSIA (St. Petersburg area)

Country/Region

Finland — Russia (St. Petersburg area)

Total No. of Actions
proposed for the country/region

6

Name of the line/s

Main Feeder Line St. Petersburg — Helsinki - Turku

FERRMED Proposed actions

1. To keep the width of the tracks as it is (1524 mm), due to the fact
that the main freight traffic is eastern oriented, and to build a
parallel line for high speed trains (basically for passengers)

2. To allow the possibility of long and heavy freight trains in the
existing conventional lines and to implement, as well, FERRMED
Standards regarding loading gauge, signalling systems (ERTMS)
and other operational issues

3. To enlarge or to build high capacity multimodal terminals in the
most important socio-economic areas and communications cen-
tres such as Turku, Helsinki, Kouvola, and Kotka

Name of the line/s

Bothnian corridor (Helsinki - Tornio). Feeder Line

FERRMED Proposed actions

4. To keep the width of the tracks as it is (1524 mm) and to double
the number of tracks (two tracks in all line length)

5. Gradual implementation of FERRMED Standards
6. To enlarge or to build high capacity multimodal terminals in most

important socio-economic areas and communications centres
like Tampere, Kokkola, Oulu and Kemi/Tornio

B) BALTIC STATES (Estonneia, Lithuania, Latvia)

Country/Region

Baltic States (Estonneia, Lithuania, Latvia)

Total No. of Actions
proposed for the country/region

4

Name of the line/s

St. Petersburg (Russia) — Tallinn — Riga — Kaipeda — Kaliningrad (Russia).
Feeder line.

FERRMED Proposed actions

7. To refurbish the line including electrification where necessary
8. To enlarge - or build high capacity — multimodal terminals in
most important socioeconomic areas and communications cen-

tres such as Tallinn, Riga, Klaipeda and Kaliningrad

9. To study the possibility of a double gauge tracks (1520 — 1435
mm)

10. To study a possible future fixed link between Helsinki and Tallinn
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proposed for the country/region

C) SWEDEN
Country/Region Sweden
Total No. of Actions 8

Name of the line/s

Core Network Line Stockholm-Hallsberg — Malmd/Helsingborg

FERRMED Proposed actions

Name of the line/s
FERRMED Proposed actions

11. To introduce FERRMED standards in the conventional existing line,
allowing the possibility of long and heavy freight trains, broader load-
ing gauge and ERTMS signalling system:

- Longer trains (1500 m) in the section Hallsberg — Hassleholm —
Malmaé/Helsingborg;

- Double-tracking of section Hassleholm — Helsingborg as access line
to a new fixed link over Oresund between Helsinborg and Hels-
ingor;

12. New fixed link Helsinborg — Helsingér over the Oresund with a sepa-
rate dedicated freight track

13. To build a parallel high speed line Stockholm - Jénkdping — Helsing-
borg/ Malmao, with a branch from Jénkoping to Goteborg

14. To enlarge or to build high capacity multimodal terminals in most
important socioeconomic areas and communications centres like:
Stockholm, Hallsberg, Jonkoping, Helsingborg/ Malmo

Main Feeder line Oslo — Géteborg — Helsingborg — Malmao

15. To introduce FERRMED Standards allowing the possibility of long and
heavy trains, broader loading gauge and ERTMS signalling systems

16. To enlarge or to build high capacity multimodal terminals in most
important socioeconomic areas and communications centres such as
Oslo and Goteborg

Name of the line/s

Bothnian corridor (Stockholm — Uppsala — Sundsvall - Vidnnas/Umed —
Boden/Luled).
Feeder Line.

FERRMED Proposed actions

17.To introduce FERRMED Standards allowing the possibility of longer
and heavier trains, broader loading gauge and ERTMS signalling
system and doubling the number of tracks (two tracks on most of the
line)

18. To enlarge or to build high capacity multimodal terminals in most
important socioeconomic areas and communication centres such as
Uppsala, Sundsvall, Vénnas/Umed and Boden/ Luled

188
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D) DENMARK

Name of the line/s Core Network Line Malmé/Helsingborg — Copenhagen — Liibeck (and
derivation Copenhagen — Odense — Kolding — Flensburg
FERRMED Proposed actions 19. To build a fixed link over Fehmarn Belt

20. To upgrade the line from Ringsted to Redby A mixed line for high
speed trains and freight trains with the necessary sidings are
proposed. In medium term a new high-speed line (Copenhagen
- Kage - Radby should be built, increasing corridor capacity and
allowing a separation of freight and passenger traffic

21. To build a double-track Copenhagen by-pass line Helsingar -
Ringsted - Kage, connecting in Helsingar with a new fixed link
Helsingborg — Helsingar over Oresund and in Ringsted/Kaege with
the access line to the Fehmarn Belt.

22.To double the number of tracks where necessary (two tracks in all
the whole line) in the derivation Copenhagen-Odense-Kolding
Flensburg

23. To introduce FERRMED Standards allowing the possibility of
long (1500 m) and heavy trains, broader loading gauges and the
ERTMS signalling system.

24. To enlarge or to build high capacity intermodal terminals in most
important socio-economic areas and communications centres
such as Copenhagen and the Jutland peninsula
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E) GERMANY AND NORTH-WEST POLAND

Country/Region Germany and North-West Poland

Total No. of Actions 15

proposed for the country/

region

Name of the line/s Puttgarden — Libeck — Hamburg — Maschen (this line forms the access line to the

fixed Fehmarn Belt link Redby — Puttgarden).

FERRMED Proposed actions | 25. To build a new electrified double-track line Puttgarden — Bad
Schwartau(LUbeck) for mixed traffic high-speed and freight.

26. To keep and upgrade most of today’s line for local passenger services and in
order to function as long passing loops for freight trains

27. At certain places new long passing loops for “flying overtakings” should be
built along the new line.

Name of the line/s Core Network Lines Liibeck — Hamburg — Bremen — Osnabriick - Miinster — Duis-
burg - Disseldorf- K6In — Koblenz - Luxembourg/Apach-Metz and Koblenz - Mainz/
Frankfurt - Mannheim — Karlsruhe - Freiburg — Basel'

FERRMED Proposed actions | Due to the existence and possible use of several parallel lines, one of the
most important topics in FERRMED standards can be achieved: to provide
two parallel lines in the main corridors. It is only also necessary to adopt other
main issues of FERRMED standards such as broader loading gauge, longer and
heavier trains, ERTMS signalling system, etc.

Conclusions and Recommendations”

28. Possible improvements in saturated lines could be requested as is the case
in Hamburg surroundings, Ruhr area and Frankfurt area.

29. Refurbishment of the main line in Rhine zone, particularly between Man-
nheim and Basel;

30. Refurbishment of the main line between Koblenz and Luxembourg as well
as the line between Mannheim and Saarbrucken and the line between Of-
fenburg and Strasbourg.
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31. To enlarge or to build high capacity multimodal terminals in most impor-
tant socio-economic areas and communications centres such as Libeck,
Bremen/Bremenhaven, Rurh area, Kéln, Koblenz, Mainz/Frankfurt — Ludwig-
shaven/Mannheim, Karlsruhe, etc..

Name of the line/s Liibeck — Rostock — Seczecin (Poland) — Gdansk (Poland) — Kaliningrad (Russia).
Feeder Line.

FERRMED Proposed actions | 32. Complete refurbishment between Libeck and Seczecin in Germany

33. Double track line between Gdansk and Elblog and to complete the line
between Elblog and Kaliningrad

“FERRMED Great Axis Rail Freig

34. Partial implementation of FERRMED standards allowing semi long trains
(750m, minimum)

35. To enlarge or to build high capacity intermodal terminals in most important
socio-economic areas and communications centres like: Rostock, Seczecin,
Gdansk and Kaliningrad

" These core network lines are supported by several parallel lines in many sections like:
- Lubeck - Liineburg — Hannover — Minden — Bielefeld - Hamm — Dortmund- Duisburg;
- Hamburg - Verden — Minden - Bielefeld - Hamm — Dortmund - Duisburg;
B - Duisburg - Diisseldorf — KéIn — Koblenz — Mainz/Frankfurt — Mannheim — Karlsruhe (Eastern parallel line);
,@ - Karlsruhe to Basel through France (Strasbourg — Mulhose)
They are part of the core network, as well, the links between Bremen and Bremenhaven/Wilhelmshaven—Emden/Groningen and between Duisburg and Rotterdam/

1 90 Amsterdam.




Name of the line/s Hamburg - Berlin and Duisburg - Hannover — Berlin. Feeder line.

FERRMED Proposed actions | 36. Refurbishment of both lines allowing the full implementation of FERRMED
standards, particularly broader loading gauge, longer and heavier trains,
signalling, etc

37.To enlarge or build high capacity multimodal terminals in most important
socio-economic areas and communications centres such as Hannover and
Berlin

Name of the line/s Frankfurt - Nuremberg and Karlsruhe — Stuttgart — Ulm — Miinchen. Feeder line.

FERRMED Proposed actions | 38. Refurbishment of both lines allowing the full implementation of FERRMED
standards, particularly broader loading gauge, longer and heavier trains,
ERMTS signalling, etc

39. To enlarge or build high capacity multimodal terminals in most important
socio-economic areas and communications centres such as Frankfurt and
Main, Ndrnberg, Stuttgart, Ulm and Mdnchen

F) THE NETHERLANDS, BELGIUM AND LUXEMBOURG

Country/Region The Netherlands, Belgium and Luxembourg

Total No. of Actions 7
proposed for the country/region

Name of the line/s Core Network lines?:

Rotterdam/Amsterdam- Duisburg

Antwerpen/Brussels — Liége — Aachen — K6In
Antwerpen/Zeebrugge/Gent/Brussels — Namur — Luxembourg — Metz

FERRMED Proposed actions 40. To implement FERRMED standards in order to allow broader loading
gauge, longer and heavier trains and ERTMS signalling system

41.To improve the accessibility of ports of Rotterdam, Amsterdam,
Antwerpen, Brussels, Gent, Zeebrugge and Lieége

42. To upgrade the Betuwe line connection with Duisburg in German sec-
tor

43.To get a direct connection between Antwerpen and Ruhr area

44. To promote a rail freight by-pass in Brussels metropolitan area

45. To enlarge or to build high capacity intermodal terminals in most
important socio-economic areas and communications centres such as:

Amsterdam, Rotterdam, Utrecht, Antewerpen, Zeebrugge/Gent, Brus-
sels/Liege, Luxembourg

Name of the line/s Feeder lines:

Groningen — Bremen

Amsterdam — Rotterdam — Antwerpen — Gent/Brussels — Lille — Paris
Duisburg — Liege-Luxembourg

FERRMED Proposed actions 46. To refurbish these lines in order to facilitate the partial implementation
of FERRMED standards (at least freight trains length of 750m)

2 Benelux, jointly with the western strip of Germany, is the logistic heart of European Union with a high density of rail grid. Beside the core network lines, there are as
well several parallel branches to these lines that, in some sectors, facilitate the possibility of separate freight transportation.

The Athus — Meuse line in Belgium, between Dinart and Athus on the border between Belgium and Luxembourg is an outstanding example of dedicated freight line
in that respect.
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G) FRANCE AND SOUTH-EAST UNITED KINGDOM

Country/Region

France and South-East United Kingdon

Total No. of Actions
proposed for the country/
region

13

Name of the line/s

Core Network lines :

London — Calais/Dunkerque — Lille — Metz - Dijon

Le Havre — Rouen — Amiens — Reims — Dijon

Le Havre — Rouen — Paris — Dijon

Luxembourg/Apach — Metz — Nancy — Dijon — Lyon — Valence — Avignon -/Marseille -
Nimes — Montpellier — Perpignan — Gerone/Barcelone

Lyon - Torino/Milano

FERRMED Proposed actions

Name of the line/s

47. To refurbish the existing conventional lines in order to allow the full imple-
mentation of FERRMED standards, particularly broader loading gauge, long
and heavy trains and ERTMS signalling system

48. In fact, between Calais and Langres/Chalindrey; Dijon and Avignon/Nimes;
and Perpignan - Spanish border; two or more parallel lines, one of them for
freight, already exists. Then, in order to accomplish FERRMED standards, it is
necessary to get one additional parallel line between Langres/Chalindrey —
Dijon; between Nimes and Perpignan; and a double-track new line between
Lyon —Torino/Milano in order to increase capacity/to achieve particularly
FERRMED Standards for gradient

49. To enlarge or to build high capacity intermodal terminals and in most impor-
tant socio-economic areas and communications centers such as: London,
Calais/Dunkerque (linking both cities with a fully refurbished line), Lille, Metz,
Dijon, Le Havre/Rouen, Amiens, Reims, Langres/Chalindrey, Dijon, Paris, Metz/
Nancy, Lyon, Valence, Nimes/Montepellier, Beziers/Narbonne, Marseille and
Perpignan

50. To avoid bottlenecks in Lille, Paris and Lyon metropolitan areas by building
the corresponding by-passes.For Paris, the “Rocade Nord” has to be made. For
Lyon it is necessary to complete the entire by-pass and not only the northern
part of the CFAL

51. To improve access to Ports (last mile), particularly in Le Havre and Marseille

Feeder lines:

Euro-tunnel — London — Southern UK ports (among others : London area harbours —
Bristol/Cardiff, Southamptonne, Portsmouth and Felixstowe)
Lille — Paris — Limoges — Toulouse — Narbonne

Toulouse - La Tour de Carol

Metz - Strasbourg

Limoges — Clermont - Ferrand — Lyon — Geneve

Dijon — Mulhouse — Strasbourg — Freiburg

Valence — Grenoble — Chambery

Marseille — Toulouse — Nice — Genova

Marseille — Aix- en- Provence — Gap - Briangon




FERRMED Proposed actions

52. To refurbish these lines in order to facilitate the partial implementation of
FERRMED standards (at least freight trains length of 750m)

53. In the case of Euro- Tunnel — London - Southern UK Ports, a key issue is to
enlarge the loading gauge. In that sense these ports could be added to the
British Channel/Northern Sea mean European Intercontinental Gateway.

54. To enlarge or build high capacity intermodal terminals and in most
important socio-economic areas and communications centers such as:

Toulouse, Strasbourg, Clermont — Ferrand, Mulhouse, Grenoble and Nice

55. Double track in the line Valence — Grenoble — Chambery (Sillon Alpine Sud)

Name of the line/s

Transalpine crossings France-Italy

FERRMED Proposed actions

Medium-term actions (2012-2020):

56. To build a new mixed line Lyon-Torino capable of long and heavy freight
trains (till 1500 m length)

57.To build a new high speed line Marseille-Nice

58. To refurbish the line Nice-Genoa (double track and possibility of longer
freight trains till 750 m)

Long term (2025 and beyond):
59. To refurbish the line Marseille-Aix-en-Provence-Gap-Briangon (arranging the

trace in order to reduce the slopes) and building the Montgenevre tunnel
connecting Briangon with Lyon -Torino — Milano line

Name of the line/s

Trans Pyrenean crossings France — Spain (see actions 93 to 95)
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H) SWITZERLAND-NORTH OF ITALY

Country/Region

Switzerland and North of Italy

Total No. of Actions
proposed for the country/region

9

Name of the line/s

Core Network lines :

Basel — Bern — Milano - Genoa
Basel - Zurich - Milano - Genoa
Lyon — Torino — Milano - Venezia

FERRMED Proposed actions

Name of the line/s

FERRMED Proposed actions

60. To refurbish the existing transalpine lines with the construction of
base tunnels in order to reduce the slopes and facilitate freight traffic,
as is the case with the new tunnels of Lotschberg, Simplon and Sant
Gottard

61. To build a new transalpine line Lyon-Torino

62. To build a new line between Milano and Genoa suitable for long and
heavy freight trains.

63. To build a new high speed line Torino-Milano-Verona-Venezia-Trieste

64. To refurbish the existing Transpadana line becoming suitable for long
and heavy freight trains implementing, as well, other key FERRMED
standards like broader loading gauge and ERTMS signalling system

65. To enlarge or to build high capacity intermodal terminals in most im-
portant socio-economic areas and communications centres, such as:
Basel, Bern, Zurich, Torino, Milano, Alessandria/Rivalta Scrivia, Verona,
Padova/ Mestre/Venezia, Trieste, Genoa, Savona, Livorno.

66. To improve access to ports (last mile), particularly Genoa, Savona and
Livorno

Feeder lines:

Geneve-Bern-Zurich-Innsbruck

Nice-Genoa-La Spezia-Livorno/Firenze-Roma
Milano-Bologna-Firenze-Roma
Innsbruck-Verona-Bologna
Domodossola-Torino-Genoa
Marseille-Torino(through Montgenevre tunnel)

67. To refurbish the existing lines in the sense of being suitable for
intermediate FERRMED Standards (at least with the possibility of 750
meters length freight trains)

68. To enlarge or build high capacity intermodal terminals in most im-
portant socio-economic areas and communications centers, such as
Geneva, Innsbruck, Livorno, Firenze, Roma and Bologna




1) SPAIN - NORTH AFRICA

Country/Region

Spain, Morocco and Algeria

Total No. of Actions
proposed for the country/
region

32

Name of the line/s

Core Network lines :
Perpignan-Girona-Barcelona-Castellé-Valéncia-Alacant-Murcia/Cartagena-Lorca-
Almeria-Motril-Mdlaga-Algeciras

Lorca-Granada-Antequera-Bobadilla-Algeciras

FERRMED Proposed actions

Short term (2010-2012):

69. Double gauge (1668-1435 mm) in the conventional line Figueres --Girona
and Mollet - El Papiol — Port of Barcelona

70. New high speed/mixed line Perpignan-Girona-Barcelona (1435 mm)
Short/Medium term (2010-2015):

71. Double gauge (1668 mm- 1435mm) in the conventional line between
Portbou - Figueres (with rail ring included) — Girona (keeping temporary
the existing conventional line crossing, later to make a surrounding link as a
part of Great Barcelona by-pass)

72. New additional freight preference line Sant Celoni - El Papiol - Vilafranca
del Penedes — Reus — Southern Tarragona with international gauge (1435
m) and connections to ports and inland terminals and main industrial
zones, as part of the Great Barcelona by-pass (first step: Sant Celoni-Mollet)

73. To change the width of the tracks in the conventional line Tarragona -
Castelld (from 1668 mm to 1435 mm) (with double gauge as a provisional
solution).

74. To put double gauge (1668 — 1435 mm) in the conventional line in the
section Girona — Sant Celoni and Castellé - Valencia

75. To improve access to ports (last mile), particularly in the ports of Barcelona,
Tarragona, Castelld, Sagunt, Valéncia, Alacant, Cartagena, and Almeria
(including UIC 1435 mm gauge)

76. New high speed line Tarragona-Castell6 (1435 mm gauge)

77. New freight line Castellé — Valencia — Xativa (1435 mm), with connections
to ports and inland terminals. (First step: Sagunt - Almussafes)

78. New high speed line Valencia-Alacant-Murcia-Almerfa (in 1435 mm gauge),
from Murcia to Almerfa on a mixed line (keeping the existing line Murcia-
Lorca-Almendricos-Aguilas as a separate line from the new one).

79. Double track/double gauge (1668 mm and 1435 mm) in the conventional
line Murcia — Cartagena and to build a freight by-pass in Murcia city.

Medium term (2016-2020):

80. New freight preference line Northern Girona — Sant Celoni (in 1435 mm)/
completion of the big Barcelona city by-pass

81. New high speed/mixed line Almeria-Motril-Mélaga-Algeciras suitable for
long and heavy freight trains in international gauge (1435 mm)

82. Double gauge tracks (1668 and 1435 mm) in the existing conventional line
Valencia - Xativa
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FERRMED
Proposed actions

83. To change the width of the tracks to 1435 mm, to fully electrify and to put double
track everywhere in the existing conventional line Xativa - Font-La Figuera
— Alacant — Murcia - Lorca — Aguilas, including Alacant by-pass, and keeping
double gauge in the section Alacant — Murcia — Lorca — Aguilas

84. New conventional line Lorca-Granada in 1435 mm

85. Full refurbishment and conversion to international width (1435 m) of the line
Algeciras — Bobadilla

86. Refurbishment of the existing line Sevilla — Antequera — Granada — Almerfa,
changing the width of the track to 1435 mm

87. To introduce FERRMED Standards in the refurbished conventional lines from Port
Bou to Almeria/Malaga/Algeciras (long and heavy trains, broad loading gauge,
and ERTMS signalling system)

88. To enlarge or to build high capacity intermodal terminals in most important
socio-economic areas and communications centers, such as: Figueras/Girona,
Barcelona Metropolitan Area, Reus/Tarragona, Castelld, Valencia Metropolitan
Area, Alacant, Murcia/Cartagena, Lorca-Puerto Lumbreras/Totana, Almeria, Motril,
Malaga, Algeciras, Granada, Antequera, Sevilla/Cadiz

89. To introduce partial FERRMED Standards (at least freight trains of 750m) in the line
Lorca-Granada-Antequera-Bobadilla-Algeciras/ Sevilla.

Name of the line/s

Main Feeder lines:
Barcelona-Lleida-Zaragoza-Pamplona/Bilbao/Madrid
Sagunt-Zaragoza

Valencia/Murcia-Albacete-Madrid
Almeria-Granada-Linares-Madrid
Algeciras-Bobadilla-Cordoba-Linares-Madrid

Secondary Feeder lines:
Barcelona-Vic-La Tour de Carol
Lleida-La Pobla de Segur
Zaragoza-Huesca-Canfranc
Valencia-Cuenca-Madrid

90. To implement full FERRMED Standards (long and heavy trains, broader loading
gauge and ERTMS signalling system) as well as to change the width in the tracks
(to 1435 mm) in the existing conventional lines:
- Barcelona/Tarragona-Lleida-Zaragoza -Pamplona/Bilbao/Madrid
- Valencia/Murcia-Albacete-Madrid
- Sagunt-Zaragoza

91. To implement intermediate FERRMED Standards (length of trains at least of 750
m) in the lines:
— Almeria-Granada-Linares-Madrid
— Algeciras-Bobadilla-Cordoba-Linares-Madrid

92. To enlarge or to build high capacity intermodal terminals in most important
socio-economic areas and communications centres, like: Lleida, Zaragoza,
Pamplona, Bilbao, Madrid, Cérdoba, Linares, Sagunt and Albacete




Name of the line/s

Transpyrenean crossings France-Spain

FERRMED Pro-
posed actions

Short/Medium term (2010-2020):

93. In Spain, to change the width of the tracks in the existing conventional lines:
- Portbou-Barcelona-Valencia-Alacant-Murcia/Cartagena
- Irun-San Sebastian/Bilbao-Vitoria-Valladolid-Madrid
- LaTour de Carol/Puigcerda-Vic-Barcelona
- Zaragoza-Huesca-Canfranc

Important note: First priority has to be given to Porbou and Irun lines. The
refurbishment of these lines jointly with new mixed parallel lines in both
Pyrenean ends (Mediterranean and Atlantic) will allow the increase by a factor
of 12 to the existing rail freight traffic. This solution is by far less costly and more
efficient than to build any additional lines.

Long term (2025 and beyond):

94. To enlarge by both ends the line Lleida-La Pobla de Segur:
- In the North till Saint Girons and from there to Toulouse. One tunnel of 14,5
Km at 900-1000 meters high will be requested and other forty short additional
tunnels will be required as well
- In the South till Tortosa, linking with the main line Barcelona-Valencia.

95. To build a new line between Zaragoza-Huesca-Lourdes-Bordeaux/Toulouse.
One of the forecasted crossing options requires 60 km of new tunnels between
Huesca and Pierrefitte-Nestalas. The main Transpyrenean tunnel will have a length
of 41, 7 km and will reach a maximum height of 925 meters

Name of the line/s

Gibraltar crossing

FERRMED Pro-
posed actions

Long term (2025 and beyond):

96. A tunnel under Gibraltar strait has to be carefully analyzed due to seismic and
tectonneic matters, and because of the depth of the Strait and the length of
the gallery required in order to allow smooth ramps for the crossing of long and
heavy freight trains. For the time being, the interconnection by ferries, adapted to
transporting freight train wagons, could be the more pragmatic solution.

Name of the line/s

NORTH OF AFRICA
Tanger-Rabat-Casablanca
Rabat-Fez-Nador/Ghazaouet-Oran-Alger-Bejaja-Tunis

FERRMED Pro-
posed actions

97. To refurbish the existing lines and to implement partial FERRMED Standards
(length of trains of at least of 750 m)

98. To build a high speed/mixed line between Tanger-Rabat-Casablanca
99. To build a high speed/mixed line between Rabat-Alger-Tunis
100. To enlarge or to build high capacity intermodal terminals in most important

socio-economic areas and communications centres like: Tanger, Rabat,
Casablanca, Oran, Alger, Bejaja and Tunis
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Lines to be declared as EU priority projects

FERRMED considers that all railway lines included in FERRMED Great Axis Core Network would have to be
considered as EU Priority Projects, comprising all actions stated in item High Priority lines in FERRMED Great
Axis Rail Freight Network (Red Banana).
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Figure 37: Map of the FERRMED Great Axis Core Network

Taking into account that most of the railway corridors included in the FERRMED Great Axis Core Network are
already declared Priority Projects, FERRMED Association proposes to add to the current list of priority projects
the remaining main Core Network lines in the Red Banana that do not have this consideration.

Lines to be declared as EU priority projects

“FERRMED Great Axis Rail Freig

FERRMED PROPOSAL

Country Lines to be declared as EU Priority projects

Germany - Line Bremen-Mlinster-Duisburg to be included as an extension of
corridor number 20.

- Line Koblenz-Luxembourg/Apach

France - Line Calais/Dunkerque-Lille-Metz-Dijon
- Line Le Havre-Amiens-Reims-Dijon

Spain (Mediterranean corridor) - Line Tarragona-Castelld-Valencia-Alacant-Murcia/Cartagena-
Almeria-Motril-Mdlaga-Algeciras
- Line Lorca-Granada-Antequera
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Other Studies underway
The FERRMED Locomotive Concept
Developed by ALSTOM; APPLUS; BOMBARDIER; COEIC, COIIV, FAIVELEY, Universitat Politecnica de Catalunya; VOSSLOH

The FERRMED Locomotive Concept was launched by the FERRMED Association in February 2009 in order to
identify the key concepts for promoting and developing the future European freight locomotive.

The Study aims at defining the core features of a new versatile and efficient locomotive appropriate to the
FERRMED Technical Standards as well as designing a comprehensive framework for its concrete realization. The
Locomotive Concept primarily relies on the new locomotive’s suitability to long and heavy trains as well as its
versatility to operate in terminals.

The Study is expected to be completed in the first quarter of 2010.

The FERRMED Wagon Concept

Developed by Royal Institute of Technology Stockholm (KTH) — Railway Group; Institute of Technology Berlin —TIB

In order to fully exploit the new prospects for rail freight offered by the application of the FERRMED Standards,
rolling stock has to be renewed and new train operating methods have to be applied.

To this end, FERRMED intends to develop a new Wagon Concept conceived as a basic platform, compatible with
existing rolling stock (interoperability), suitable for long and heavy trains.

Atits primary objective, the Study will define an outline of the “Wagon Concept” which will focus on specifications
of basic vehicle design, vehicle dimensions and technical equipment. It aims at incorporating state-of-the-art
technology and merge different solutions into one wagon concept. It is expected that this concept would allow
measuring the effects and benefits of the FERRMED-Standards Implementation.

The Study will be finalized in early 2010.
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Other forecasted Studies (business-oriented)

Mediterranean Orbital Rail Network and multimodal links
To be developed jointly with the Euro Mediterranean Business Association

Rail, ship, road and aerial infrastructures and routes in the Mediterranean basin are currently parts of a fragmented
and uncoordinated transport system.

The Global Project known as Trans Mediterranean Orbital Rail Network and multimodal Links -- Renewed
transportation system for peace, progress, solidarity and sustainability -- is a multimodal study that seeks to
create an interlinked, coordinated and functional rail, ship, road and aerial shipping network allowing for an
effective and efficient flow of goods, services and passengers in the Euro-Mediterranean Greater Area.

The aim of this Global Study is to identify a high priority rail, maritime, road and flight network to improve the
Trans-Mediterranean multimodal transportation system, including the interconnection with airports, as well as,
short sea shipping and intercontinental traffic, among all the main harbours of the Mediterranean / Black Sea
and between harbours and their hinterlands.
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Rail Network and multimodal links

“FERRMED Great Axis Rail Freig

The study will consider how to optimise the competitiveness of the Euro-Mediterranean Greater Area though
the implementation of a rail freight network that links the main roads and airports and all main Mediterranean
Ports between them and with their respective hinterlands in Europe, Near East and North of Africa. This will
generate long-term, sustainable economic growth and development and thereby support peace and stability
in the region.
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Trans-Eurasian Rail Network

The incorporation of Eastern countries to the European Union and the increased trade relationships with Ukraine,
Russia and other CIS countries, as well as with China, makes of great interest the business oriented analysis of
East-West transportation flows particularly by rail.

The existing lack of interoperability and policy harmonisation in the transportation system causes bottlenecks
and unnecessary delays, especially at border crossings.

To facilitate the railway connections with EU recently incorporated countries, and also with Eastern neighbours,
removing all kind of barriers, from technical, administrative, organizational and legal point of views, is a big
challenge to be solved in order to facilitate trade and to increase the competitiveness of the “added value global
chain”.

Following the example of the “Supply and Demand, Technical, Socio-Economic Global Study of the FERRMED
Great Axis Network and its area of influence”, FERRMED would like to carry out another Global Study aiming at
defining a key “business-oriented” axes linking Trans-European transport network to the Trans-Eurasian transport
networks.
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Figure 39: Trans-Eurasian Rail Network
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AB SKF

AB VOLVO

ABERTIS Logistica, S.A.

ADEG (Associacio d’Empresaris de I'Alt
Penedés, el Baix Penedeés i el Garraf)

AEQT (Associacié Empresarial Quimica de
Tarragona)

Agence Régionale de Développement de la
PICARDIE

ALSTOM Transporte, S.A.

ANESCO (Asociacion Nacional Empresas
Estibadoras y Consignatarias de Buques)
APPLUS

ARDANUY Ingenieria, S.A.

ASCER (Asociacion Espafiola de Fabricantes
Azulejos y Pavimentos Cerdmicos )
Asociacion Grandes Industrias del Campo
de GIBRALTAR

Association Internationale pour le Tunnel de
SALAU

Autoridad Portuaria de la BAHIA DE
ALGECIRAS

Autoridad Portuaria de ALICANTE
Autoridad Portuaria de ALMERIA

Autoritat Portuaria de BARCELONA
Autoridad Portuaria de CARTAGENA
Autoridad Portuaria de CASTELLON
Autoridad Portuaria de MALAGA

Autoridad Portuaria de MOTRIL

Autoritat Portuaria de TARRAGONA
Autoridad Portuaria de VALENCIA
AUTOTERMINAL, S.A.

BARCELONA REGIONAL

BCL (Barcelona Centre Logjistic)

BEJAIA Mediterranean Terminal SpA
BOMBARDIER

CADev (Champagne-Ardenne
Développement)

CAEB (Confederacio d'Associacions
Empresarials de Balears)

Camara Oficial de Comercio, Industria y
Navegacién de ALMERIA

Cambra Oficial de Comerg, Industria i
Navegacié de BARCELONA

Camara Oficial de Comercio, Industria 'y
Navegacién de CARTAGENA

Camara Oficial de Comercio, Industria 'y
Navegacién de CASTELLON

Camara Oficial de Comercio, Industria y
Navegacién del Campo de GIBRALTAR
Camara Oficial de Comercio, Industria 'y
Navegacién de VALENCIA

Cambra de Comerg, IndUstria i Navegacio de
GIRONA

Cambra de Comerg i Industria de LLEIDA
Cambra de Comerg, IndUstria i Navegacio de
MALLORCA, EIVISSA i FORMENTERA
Camara Ofcial de Comercio Industria 'y
Navegacién de MOTRIL

Camara Ofcial de Comercio, Industria y
Navegacién de MURCIA

Cambra Oficial de Comerg, IndUstria i
Navegacié de REUS

Cambra de Comer¢ i Industria de SABADELL
Cambra Oficial de Comerg, Industria i
Navegacié de TARRAGONA

Cambra de Comerg i Industria de TERRASSA
CAPEM (Comité d’Aménagement, de

Promotion et d'Expansion de la MOSELLE)
CARGOBEAMER AG

CCTT (Coordinating Council on Transsiberian
Transportation)

CDM NV

CELSA (Companiia Espafola de Laminacion,
S.L)

CEMENTOS MOLINS, SA

Centre Européen de Fruits et Légumes SCRL
CEPTA (Confederacié Empresarial de la
Provincia de TARRAGONA)

CEPYMEVAL (Confederacion de
Organizaciones Empresariales de la Pequefa
y Mediana Empresa de la Comunidad
Valenciana)

Chambre Régionale de Commerce et
d'Industrie de BOURGOGNE

Chambre de Commerce et d'Industrie de
DUNKERQUE

Chambre Régionale de Commerce et
d'Industrie de LANGUEDOCGROUSSILLON
Chambre Régionale de Commerce et
d'Industrie de LORRAINE

Chambre de Commerce du Grand-Duché de
LUXEMBOURG

Chambre de Commerce et d'Industrie de
LYON

Chambre de Commerce et Industrie de
MARSEILLE-PROVENCE

Chambre Régionale de Commerce et
d'Industrie de RHONE-ALPES

CIERVAL (Confederacién de Organizaciones
Empresariales de la Comunidad Valenciana)
COE (Cercle pour I'Optimodalité en Europe)
Colegio de Ingenieros Industriales de
ANDALUCIA ORIENTAL

Col-legi d'Enginyers de Camins Canals i Ports
de CATALUNYA

Col-legi Oficial d'Enginyers Industrials de
CATALUNYA

Colegio de Ingenieros de Caminos, Canales y
Puertos de la COMUNIDAD VALENCIANA
Colegio de Ingenieros de Caminos, Canales y
Puertos de MURCIA

Colegio de Ingenieros Industriales de la
REGION DE MURCIA

Colegio de Ingenieros Industriales de la
COMUNIDAD DE VALENCIA

Compagnia Portuale PIETRO CHIESA s.c.ar.l.
COMSA Rail Transport S.A.

Conception Etude Réalisation Logistique
(CERL)

Consorci de la Zona Franca de BARCELONA
CROEM (Confederacion Regional de
Organizaciones Empresariales de Murcia)
CROSSRAIL AG

DB SCHENKER RAIL WEST (EWS - English
Welsh & Scottish Railway)

DECATHLON France S.AS.

DRAGADOS S.PL.

DUISBURGER HAFEN AG (Duisport)

EIA (European Intermodal Association)
EMTE S.A. (Estudios Montajes y Tendidos
Eléctricos)

ERFA (European Rail Freight Association)
ERFCP (European Rail Freight Customer
Platform)

ERS Railways BV

LIST OF FERRMED MEMBERS AND PARTNERS

EUROMEDITERRANEAN BUSINESS
ASSOCIATION

Europakorridoren AB

EUROPORTE 2 SAS (filiale fret d'EUROTUNNEL)
FAIVELEY S.A.

FemCat (Fundacié privada d'empresaris)
FGC (Ferrocarrils de la Generalitat de
Catalunya)

Foment del Treball Nacional

FORD

Fundacié Occitano Catalana (FOC)
FUNDACION ICIL (Institut Catala de Logfstica)
GEFCO

Grand Port Maritime du HAVRE

Grand Port Maritime de MARSEILLE
GRONINGEN Sea Ports

HUPAC INTERMODAL S.A.

IBS (Interessengemeinschaft der
Bahnspediteure) eV.

Institut d'Economia i Empresa IGNASI
VILLALONGA

ISL (Institute of Shipping Economics and
Logistics)

ISOLOADER EUROPE S.A.

Intermodal Green Ibérica

La Transalpine (Comité pour la liaison
européenne transalpine Lyon-Turin)
'EMPRESARIAL (Confederaciéon
Independiente de la Pequefia y Mediana
Empresa Valenciana)

Logitren Ferroviaria S.A.U.

LOGZ - ATLANTIC HUB, SA

LORRY RAIL S.A.

LTF (Logistica y Transporte Ferroviario, S.A.)
LYON TERMINAL

MERCABARNA S.A. (Mercados de
Abastecimientos de Barcelona)
NOVATRANS S.A.

PARIS TERMINAL S.A.

PATRONAT CATALUNYA MON

PIMEC (Petita i Mitjana Empresa de Catalunya)
Port of ANTWERP

Port de BRUXELLES

Port Autonome de LIEGE

Port of ROTTERDAM

Port de SETE, SUD DE FRANCE
PROMALAGA S.A. (Empresa Municipal de
Iniciativas y Actividades Empresariales de
Malaga)

PUNTO FA S.L (MANGO)

RAFTS E.E.LG. (Rail Freight Transport System)
RAIL FREIGHT GROUP

RAIL LINK Europe

RAILGRUP

SEAT S.A.

SETRAM S.A. (Servicios de Transportes de
Automoviles y Mercancias)

STVA

TRW.S.A.

TCB S.L. (Terminal de Contenedores
Barcelona)

TRADISA OPERADOR LOGISTICO S.L.
TRANSFESA S.A. (Transportes Ferroviarios
Especiales)

TRIMODAL Europe BV.

UPC (Universitat Politecnica de Catalunya)
VOSSLOH Espana, S.A.
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