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Abstract

This paper describes a Spanish proposal of possible collaboration with the Federal Railway
Administration of the USA Transport Department for the operating in a term of 15 years of the HSR
way Los Angeles (CA)-Boston (MA), 3.626 mile (5.834 km) length, that vertebrate the USA High
Speed Railway System “USHSRS”, 17.000 mile (more of 27.000 km) length, launched in 2009 by
the President Obama, and to date, only in execution some sections of the CHSRA (California High-
Speed Railway Authority), 200 km hardly, in the Californian Central Valley, around Fresno. In the
construction of these sections take part Spanish companies of high level in wined bids provided the
Spain’s privileged international consideration for the development and high technology of its high-
speed railway network (AVE), the second in the world by length, after China.

This itinerary is integrated by the Structural Units: “la:- Pacific Coastal Corridor”, “lI: Intercoasts
Way” and “Ib:- Atlantic Coastal Corridor”, as collect in the Table “Taking off & Summary” about
Characteristic figures: morphological, structural and budgetary, from predesigned HSR Lines by the
authors of this paper in the “Farwest”, “Canevar”, “Nevut”, “Utconmar”, “Interplains”, “Ohio-
Potomac” and “Chesa-Hudsanan-Charles” Projects. The Construction Budget is 112.175 M$, with an
unit cost of 19,30 M$/km.

Finally is summarized an operation study of this itinerary with fourteen stations and the two
Terminals, from which would depart trains each forty minutes (18h/day) by direction, respectively,
with twenty carriages (eleven sitting cars and nine sleeping cars) in a similar composition to the
used in the Berlin-Moscow express railway since 2016 December 17. In a graph is summarized also
the distances between stations, times of travel (with stops between) and foreseen ticket rates with
loans at 6% for a total investment financing (infrastructure, superstructure, equipments, signaling
and rolling stock).
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1. Introduction

The news in the press in December 2016: “Opening of the new Moscow-Berlin night train
service”, a few days before the announcement of the International High Speed Congress in
Ciudad Real (October 2017), motivated the proposal of this Conference with The “abstract”
sent at the end of January 2017.

The authors of this paper have pre-designed a large part of the US High Speed Network “USHSRS”
in Preprojects registered at the Colegio de Ingenieros de Caminos of Madrid, and described in
articles published in the “Via Libre” and “Alta Velocidad” of the Fundacién de los Ferrocarriles
Espafioles, “Ingenieria Civil” and “Fomento” of the Ministerio de Fomento and “Revista de
Obras Publicas””’ROP” of the Colegio de Ingenieros de Caminos.

At the 1st International Congress of Civil Engineering, held at the Colegio de Ingenieros de
Caminos in Madrid on March 2 and 3, 2016, under the motto “Routes joining the world”, the
authors presented a communication, based on the positioning of Spain as a world reference in
the field of High Speed Rail, so that it could serve as the starting point for a possible coordinated
collaboration between the governments of Spain and the United States. Figure 1 reproduces the
planning presented for the development of the Plan, considering eight structural units. For the
purposes of the present paper, we focus on units I, 1l and VI.

Unit I, “Coastal Corridors”, consists of the Pacific Coast Corridor (I1) and the Atlantic Coast
Corridor (12). This unit is the one with the greatest profitability foreseeable in its exploitation,
when communicating large urban conglomerates: (I1: Los Angeles-San Francisco Bay) and (I2:
Washington D.C.-New York-Boston).

Unit I, “Intercoasts Way: San Francisco-Washington DC”, communicates the two corridors of
the first Unit and vertebra the network, allowing its execution a progressive advance of the
communication between the different States of the country, taking into account the difference
Time between the two coasts and the possibility of taking advantage of the night time for the
trips, favors a progressive, comfortable, flexible and efficient exchange of relations between
the most important centers of activity of the nation, in a similar way, although on a much larger
scale, to the service of the night train Moscow-Berlin, inspiring of the Conference.

<1 US High Speed Ral Ansodiation
INTEBCOASTS WAY SFRANCISE
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Unit VI, “Missouri-lllinois-Indiana-Ohio Connection (VI 1-3)”. This connection: Saint
LouisSpringfield-Chicago / Gary-Indianapolis-Cincinnati allows, alternatively, in a part of
sub-unit 113 “Saint Louis-Louisville-Cincinnati Route, to realize it” via Chicago “or” via
Louisville “, giving So high-speed access to the third urban agglomeration of the United
States.

2. State of the art (Exposition)

The proposed commissioning of the Los Angeles (CA) -Boston (MA) itinerary requires at
least the construction of 5,876 km (5834 + 42 km state of the branch to Carson (NV)), and
an investment of 112,175 M $, with itinerary integrated only by Structural Units | and I,
connecting a population of 32.5 Mhab. in every sense.

If in this itinerary, the Saint Louis-Cincinnati route “via Louisville” is replaced by “Chicago
route”, the total length to be built is 6,170 km (5979 + 191 km state) of the branches to
Carson (NV), Jefferson (MO) and Mount Vernon (TN)), with an investment of 116,917 M $ and a
connected population of 36,5 Mhab. in every sense.

This second option has the objective advantage that, with a 4% increase in investment,
the population connected to a large distance is increased by 14%, with no appreciable
difference in travel times. References to the Los Angeles-Boston route, are made
considering it “via Chicago”.

This itinerary, which is part of the United States High Speed Network “USHSRS”, can be
carried out, according to the Approach planned for its development in four five-year (20
years) stages, by the USHSRS Association, within fifteen years, taking the initial proposal
of the authors (Ref. 11), to construct the more than 27,000 km of estimated total length
of the network from ten major poles of action, dedicating six of them for the direction
and coordination of the execution of this itinerary (San Francisco, Denver, Chicago,
Pittsburgh, New York and Boston).

The other four large poles would occupy in this same period of construction of the
“injection” to the vertebral route of the network, another 20 Mhab. In each direction:
2.5 Mhab. from the Seattle Polo (Salt Lake City Connection); 8.0 Mhab. from the Dallas
Pole (Kansas City Connection); 3.0 Mhab from Atlanta”s Polo (Connection Saint Louis) and
6.5 Mhab. from the Miami Polo (Washington DC Connection)

In the following five years, from the ten poles, the planned network could be completed,
but with more than 50% of the urban working population already connected with traveling
times of less than 20 hours, with an investment of less than 25%, overall.

2.1 LA-BO Itinerary Description

Adetailed description of the route with the HSR lines that form it is found in the preliminary
projects whose characteristic, morphometric, constructive and budgetary figures are
summarized in the attached Tables

The following is a summary of the length of each line, the number of LT “Long Tunnels”,
the longest and total length of them, as well as the number of SB “Suspension Bridges”
and their total length .
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1-14: LA-BO

1: LA-SF 598 5 95,7 27,5 1 1,6

2: SF-Sac 167 1 14,0 14,0 8 12,8

3: Sac-Reno 162 4 56,5 16,0 1 1,6
4: Reno-SLC 680 2 70,0 35,0 7 11,2
5: SLC-Denver 660 18 204,5 22,0 3 4,8
6: Denver-KsC 896 0 0,0 4 6,4
7: KsC-SL 415 0 0,0 -—- 2 3,2

8: SL-Chicago/G 420 0 0,0 2 3,2
9: Chicago/G-Cin 450 1 6,0 6,0 1 1,6
10: Cin/H-Colum 60 0 0,0 --- 2 3,2
11: Colum-Pittsb 253 0 0,0 2 3,2
12: Pittsb-Wash 371 2 17,0 10,0 3 4.8
13: Wash-NY 460 2 12,0 6,0 5 8,0
14: NY-BO 387 0 0,0 --- 5 8,0

5.979 K15) 475,0 35,0 46 73,6

2.2  Summary of the previous exploitation study of the LA-BO itinerary

The Sustainable Approach to the California High Speed Network (CHSRS) (Ref.15) was premised
on its functional integration into the United States federal grid, as anticipated by the USHSRS
Network Phasing Plan) which includes, among others:

e Direct communication between the city of San Francisco and the capital of the State of
California, Sacramento, crossing the Bay of San Francisco

e Direct communication of the “Central Valley” with downtown Los Angeles through
“Tehachapi Mountains”

e The North HSR connection of the States of California and Nevada by the “Tahoe Line”

From a general point of view, the planning of the construction and operation of the network as a
whole is based on the criterion of “prompt profitability” of the operation, linked to competitive
rates with other means of transport (car, airplane) An operating income that allows the self-
financing of the construction and operation of the same, providing its cashflow, from an initial
funding contribution of approximately 20% of the total investment, an internal rate of return
similar to Interest rate of the financial market for long-term operations (= 6%).
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As a summary of the economic-financial analysis carried out for the LA-BO itinerary, some data
are highlighted in the following sections.

a) Operating revenue

The average occupancy of the itinerary, of 5,979 km, is 8.83 Mp 7/ y, which means an average
operating revenue of 13,990 M $ / v.

At the age of ten it could be in service from Los Angeles (CA) to Reno / Carson (NV) (927 km with
demand of 18.6 Mp / y), on the other hand, from Denver (CO) to Columbus (OH) (via Chicago /
Gary) (2,241 km with 5.4 Mp/y) and on the other hand, from Washington DC To Boston (MA) (847
km with 14.9 Mp / y). That is, 3,715 km, with an average operating revenue of 11,125 M $/ y.

b) Rolling stock required for the operation

The following mobile material (for circulation and minimum reserve), both for service (TAV),
and for assistance and rescue (VAL), is foreseen:

e Years 9 to 14: 50 TAV of 540 seats (348 seats and 192 beds / berths) and 26 VAL
e Years 15 to 50: 80 TAV of 540 seats (348 seats and 192 beds / berths) and 84 VAL

c) Operating costs

Annual operating costs are the sum of hourly costs (ch), linked to driving hours and kilometer
costs, multiplied by a factor (F) of annual hours of service.

The unit costs, updated to 2017, of the US Bureau of Labor Statistics, are: cuh =37 $/ h and
cekm =2.57$/ km F =365 * (15 or 21). n = number of trains

Operating costs will therefore be:

= 300 MS/y (years 9 to 14)
= 765 M&/y (years15 to 50)

d) Construction Budgets

Los Angeles-San Francisco 15.312 M$ Preliminary design Farwest
San Francisco-Sacramento 6.910 M$ Preliminary design Farwest
Sacramento-Reno/Carson 6.806 M$ Preliminary design Canevar
Reno-Salt Lake City 13.686 M$ Preliminary design Nevut
Salt Lake City-Denver 19.905 M$ Preliminary design Utconmar
Denver-Kansas City 8.825 M$ Preliminary design Interplains
Kansas City-Jefferson/Saint Louis 4.345 M$ Preliminary design Interplains
Saint Louis-Springfield-Chicago/Gary 6.183 M$ Preliminary design Misilinoh
Chicago/Gary-Indianapolis-Cincinnati/H 5.088 M$ Preliminary design Misilinoh
Cincinnati/Hamilton-Columbus 1.957 M$ Prelimin. design Ohio/Potomac
Columbus-Pittsburgh 2.429 M$ Prelimin. design Ohio/Potomac
Pittsburgh-Washington D.C. 5.587 M$ Prelimin. design Ohio/Potomac
Washington/Dulles-New York 10.510 M$ | Prelimin. design ChesananCharles
New York-Boston 9.374 M$ Prelimin. design ChesananCharles
Itinerary Los Angeles-Boston 116.917 M$ (Chicago way)
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e) Estimation of the number of passengers/year (Demand)

The total demand initially envisaged in the LA-BO route, once put into service within 15 years,
according to the attached list, is 128.70 Mp / y (passenger / year), and 143 Mp/y when the
connections with the Poles of Seattle (in Salt Lake City), Dallas (in Kansas City), Atlanta (in
Saint Louis) and Miami (in Washington DC) were put into service.

Section Population Passenger/y(1) . Operation
(HSL) (Mhab) (Mp/y) Traveltime | yorm (years)

LA-SF 8,111 22,25 2h 28’ 8
SF-Sac 4,385 20,43 Oh 36’ 8
Sac-Ren 0,700 3,31 Oh 34’ 7
Ren-SLC 1,500 *2,87 2h 10’ 15
SLC-Denv 2,500 **3,92 1h 57’ 15
Denv-Ks.C 2,500 ***1,62 2h 56’ 9
Ks.C-SL 3,750 2,23 1h 19 6
SL-Chic/G 7,330 8,02 1h 22’ 10
Chic/G-Cin-Col 6,160 12,26 1h 43’ 10
Col-Pittsb 3,100 10,76 Oh 48’ 15
Pittsb-Wash 5,400 9,94 1h 19’ 15
Wash-NY 12,777 7,78 1h 24’ 10
NY-Boston 14,401 23,31 1h 14° 10

LA-BO 72,614 8,83 19h 50° 15

(1): z=(20,000-0,039682L) (0,34854 P)
*: Lv=(200/315)L

**: Lv=(200/338)L

***: Lv=(200/350)L

Average daily occupation: 8.83 * 106/2/365 = 12096 p / d ->=20 daily compositions of 600 pas-
sengers, distributed in seated places, berths and beds, as specified in the attached tables by
routes and directions: HST LABO And HST BOLA
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