Designing & Creating a Mixed Railway Connection
Between Ecuador and Peru by BIM
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Classification of Rail Systems
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Long Distance Service is the backbone of Rail systems
+

Regions get interconnected by attractive feeder systems
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Creating a Trains Peru - Ecuador Railway Connection Line

Countries: Peru & Ecuator
Mode: Rail
Activities: Traveler & Freight

Problem: north south connection
Quito Guayaquil & Lima Cusco Arequipa
in a problem of regional integration

Difficulties: Very long distance,
difficult topography,
large number of unconnected sections

Maturity: upstream
Maturity: Long term

Background:Existing lines but not connected

Constrained topography : Layout - Insertion - Technical solution -
Geology - Climatology and Sub-regional strategy

¢ Quito
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A- Putting into perspective the situations
of the feasibility study for both countries regaerding:
1) Geography
2) Economy
3) Transportation Modes
4) National New projects
5) Global Heritage
6) Maritime Traffic
7) Socio-Economic of transportation

Case Study and BIM Methods




1. Geographic data
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> Ecuador ii

>3000km maritime frontage I
Bordering Colombia to the northeast, Peru to the southeast.
>16.5 million inhabitants300,000 km? or 16 inhabitants per |
km? on average .
> Area 300,000 km? 300,000 km? I

> Main cities :
Quito(capital), Guayaquil (more populated), I
Cuenca, Riobamba I

I *Peru |

| * 3000km maritime frontage |

Surrounded by Ecuador and ii
Colombia to the north, Brazil to the
east, by Bolivia and Chile to the
: south. !!
!! * 32 million inhabitants (25 II
l inhabitants per km? on average) |

* Area 1,300,000 km?

*Main cities :

Lima(capital), Arequipa
I Chiclayo, Cuzco !!
I Iquitos, puno I
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2. Economic situation

> Peru's GDP at 228 BS in 2019
>twice as large as in 2005, four times as large as in 2000:

GDP (current US$) - Ecuador, Peru arie q
World Bank national accounts data, and OECD MNational Accounts data files. 5211 bl”lon In 2005
Heenze CCEVA0 O > Average growth of 5% since 2005.
e e IR B O > Low standard of living: average monthly salary of €500

(equivalence)
> 4% of the population does not have access to electricity

> Ecuador's GDP at $108bn in 2019 (very slightly increasing)

> Negative or extremely low growth in recent years. 1.1% in

2018, estimated at 1.3% for 2020.

>Significant budget deficit (greater than 4%)Decreasing
The two countries present unemployment rate, reaching 4% in 2018.

a delicate economic situation >A third of jobs are "inappropriate" (dangerous, unpaid,

etc.)
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3. Transportation Modes

More info ¢ Blog * Contact « Donate * Imprint &

L \ P -‘.>
Bortoeio f = Amasings \
ofhg y
Postoen 1/
/
vaquil . Morana /// NN“
' WAl * Santlago 2 \-v
g -
“Mathila®, .Cuencq / //
) )

Privacy Policy * Permalink
Ecuador ¢ X
> Daily flights between Quito and the main cities (1 per hour) St i gl 4
/
> Rail transport more of a tourist attraction (Riobamba line) than g:;fmm[e E/\,\‘;‘ A/mm o Iuos V\J
an efficient transport system O Signatisation i At /m
Dl;:'an:mmto \'/
A
> Highly developed buses (inter-city or international buses), very fheenit N ooty
low costs. Access to difficult schedules i - et BOE
mw i 5 fo/aryon:o' Son Morbin
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> Daily flights between Lima and the main cities d . i Y o
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> Rail passenger transport almost non-existent because sparse and "

disconnected from needs I

Huantonlico

b
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> Marginal freight: 82% of freight transport is carried out by truck X
KIS0
; ku. b Mw//;m( I

> The bus is the main mode of transport. s { i

> Very dangerous road, high speeds, fatal accidents normalized with
Peruvians



4- National New Project

Propuesta del PEM
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Fuente: Plan Estratégico de Movilidad (PEM) 2013 - 2037.




4- New National Projects

Ecuador

—® 4 7 Logistics platforms : will

P N be implemented in
i e Guayaquil ( West and East),
V /=N /"/ Quito (North and South),
o [ Santo Domingo, Cuenca and
" e Loja.
p Devil's Nose Railway (Nariz del Diablo)
/ 4 border logistic centers

Rail transport more of a tourist attraction
(Riobamba line) than an efficient transport system
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4- New National Projects

International Railway

Peru Connections
. 1 . Peru-Brazil rail link
= @ National Railway Rail link Peru-Bolivia-Brazil-Paraguay
Salaverry - Cajamarca- Development
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> Project For intercity

, 2 transport - Commuter train:
\ & ) Lima-Barranca, Lima —Ica

and Lima —Chosica

> Railway:

1- from San Juan de
Marcona — Andahuaylas
2- “Marcona Rail Corridor

ﬁil—m 17 to Andahuayla

3- Lima Chosica Railway

Tren de cercania
Lima - Barranca

INFRAESTRUCTURA FERROVIARIA
N Corridor
N Em N Proyecudn 4
N B > Urban transport:
SITIMA RLACTRICO 08 TRARSPORTE MASNYO g R ¥ - Lima and Callao Metros -
“ncion En Estudio: Andanusyies : Line 2, Line 3,4,5and 6 The Knowledge and the labor and the construction tools

inrailwav




Natural Heritage Sites Cutural Heritage Sites

Zone archéologique
de Chan Chan

I- . v Parc national Sangay
_—

Ville sacrée de Caral-
Supe _ Ville de Cuzco

y, ' ‘ Centre historique de

Lima
% Parc national de

Huascaran : Parc national de =5
k Manu = Qhapaq Nan, réseau

de routes andin Lignes et Géoglyphes

— ville de Quito au Nasca et Palpa

> The Historic Center of Santa Ana
c HERE FAO NOAA USGS OpenStreetMap ¢ . e de Cuenca >Sangay National Park
Huascaran and Manu National > The city of Quito, which is classified as

Park Chan Chan Archaeological Zone Cultural Heritage



Peru
Annual traffic in
Million TEU/ TEU

Callao Port:

2250/ 2018
2054 / 2017
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Maritime traffic in Latin America
https://www.marinetraffic.com // At nov. lest. 2019



https://fr.wikipedia.org/wiki/Guayaquil
https://fr.wikipedia.org/wiki/Callao

/- Socio-Economic Transport

. Current axes of trade in South America
Freight Traffic People's movements

COLOMBIA

Goods flows and logistical relationships are
structured radially to major ports, land
borders and consumption centers

15




Exports | Imports [:EELIY
Balance Legend

] No data avaiable
Defictt (73 partners)

Surplus (87 partners)

International Trade

1 " tade in goods with World in 2018

i Exports: $47.0 bn

- Imports: $43.1 bn
Trade balance: $4.8 bn

Bilateral trade: $91.0 bn

N\

- Ecuador trade in goods balance in 2018

Exports | Imports [EEENEY
Balance Legend

[ o data avaiabie

I Deficit (51 partnars)

Surplus 34 pariners)

e goods with World in 2018
) Exports: 5216 tn

Imports: $23.0 bn
Trads balance: -51.4 bn

n BAER b

- Peru trade in goods balance in 2018




Avantage rail

7- Socio-Economic Transort

Temps de parcours

porte a porte (h) Avantage HSR

A

Y

FIGURE 5. TRANSPORT COST ACCORDING
TO DISTANCE (Y = AX + B)
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distance from the threshold M.Savy 2018 e HSR

o Rail classique

E—— s . G
Avion Sowrce " High-speed ralls | inernational compansaons, Steer Davies , C¢ on for G Transpon, London, 2004,

B ————————il
A success story for freight, comparable to the TGV (High
Speed) for passengers and for long distances

Constant freight cost is a matter of:

filling heavier train
(consolidation together,
qguantum, speed, influences
both fixed and variable costs)

In many EU countries, switch to rail (infrastructure, less
expensive vehicles, more available, more flexible, large
volumes, lower energy consumption and better
environmental balance)
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1- How to connect these different cities by rail in a
sub-regional integration strategy, taking into account
the geographical, geological, topographical, climatic,
geostrategic and heritage constraints, while taking
advantage of the different development plans
proposed by the States of the two countries and the
already existing routes?

2- Then, what technical decisions should be taken:
at the economic level but also in terms of the route,
civil engineering, signaling, equipment and all the
elements inside and outside the rail system?

Google Earth

Data 510, NOAA, U.5. Navy, NGA, GEBCO
US Dept of State Geographer

Image Landsat/ Copernicus

1800 km

The Proposed Tracing



2-1. Pre - Study

The coastal corridors, parallel to
the coast, do not only represent
significant potential volumes of
goods to be transported and
travelers also and in order to serve
all the coastal cities and connect
them to other cities in the country
and in neighboring countries.

Given the capacity constraints of
the Pan-American Highway, the
possibility of gradually building rail
infrastructure is also an attractive
option.

COLOMBIA

- m . L - -
8 Y PROYECTOS

BOLIVIA

It is necessary to implement an automated
signaling system along the entire railway
line:

* Give priority to the passage of the train
in crossings

* Ensure the safety of those who interact
with the railway.




Two animated films for
this Project:

1-

2-
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TransPeru

e el Legend
Ecuador st ot/ Tey &» Existing lines
mixed rail lines

1er secton

@& Mains Stations

o= New line

Google Earth
D%ta SIO, NOAA, US. Navy, NGA, GEBCO

HS [Bept of State Geagrapher
e

Z0e Landsat / Copernicls

The new link connection is 201 km with the
average distance 40km between two stations

Equateur
Ligne Ferrovawe mode propasde
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=
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oogle Earth

- .

Legend
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TransPeru

Peru = : : . Ecuador
Mixed rail lines

From Lima to Boder Station
The new Section:

* 1st Section: Border — Lima: 1155 km / Average distance 145km
between two stations Google Earth

| b ¥ Legend
. . . Data SIO, NOA A, U.S. Navy, NGA, GEBCO = : ; : :
* 2ed Section: Lima - Nazca: 432km / Average distance 87km i e A : g : <

F < Existing lines
. . . Image Landsat / Copernicus ’ = - X v , . Mains Stations
* 3rd Section: Nazca — Arequipa: 484km /Average distance 161km Data LOEO-Columbia, NSFE NOA A 7 i A

«=» New line

* 4th Section: Nazca — Cuzco: 516 km / Average distance 172km

TransPeru

Peru
Mixed rail lines
a rail loop

Google Earth

Data SIO, NOAA, US. Mavy, NGA, GEBCO
US Dept of State Geographer

Image Landsat / Copernicus

4 iy - . 1 -
142374548, °13:255AWieleviidsaim  leyelalt: 55.95km L)

Avg Slope: 0.8%, -1.3%

Existing lines
& \kins Stations
@ >
«+» New line

-13.9%
387 km 432 km




Tmspéru

La ligne ferraviaie mixte entre
I'Equateur et le Pérou
de Quito 8 Arequipa

Legend
Google Earth & |es Gares Principale
S0 «» ligne ferroviaire Existe

Oota AR, LS. Navy, N3A, GEBCO &+ Ligne ferroviaire proposée
frage Landsat / Copernicus
L5 Dept of State Geographer

Estimated Results

Current Future

with Railway connection

Quito — Arequipa 3167 km of road

2672 km of tracks,
or 46.5 hours according to Google Maps
(Passengers) S

i.e. 12 hours of train travel at 220
km/h
Quito - Arequipa (Frieght)

100h by highway 17h by train at 160 km/h




Food for Thought

Energy Consumption Allianz

pro Schiene

Long Distance PassengerTraffic Regional PassengerTraffic Freight Traffic
Data 2014 Data 2014 ‘Data 2014

1%
1,1 14




Food for Thought
SAFETY

Risk of Death Risk of Injury

Thinking of a more Efficient and Safer way to transport people
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