DATE: October 18, 2018
TO: Transportation Commission & Technology Committee
FROM: Amy Ford, Chief of Advanced Mobility
SUBJECT: Rapid Speed Travel and Technology Update

Purpose
Provide update on several key RoadX initiatives.
Action
None
Details
•
Rapid Speed Travel (Hyperloop One and Arrivo): Hyperloop: CDOT, through RoadX, is working with Hyperloop One and Arrivo to
pursue magnetic levitation technology that can propel passenger or cargo pods up to 200 - 700 mph.
o Hyperloop One technology is focused more inter-regionally, with travel speeds up to 700 mph and early concepts look
at a Front Range route from Cheyenne to Pueblo.
o Arrivo technology is focused more intra-regionally or Super Urban, with travel speeds up to 200+ mph and they are
exploring a metro Denver network
•
CDOT has neared completion of the State Benefits and Opportunities Study (funding $200,000) that examines transportation
demand, economic benefits, proposed routes and potential strategies, regulatory policy, environmental approach and alignment
with overall CDOT high speed travel, rail and freight plans and overall transportation future.
o Each technologist has funded and is moving forward with their own feasibility analysis that looks at individual routes,
economic value capture, etc.
•
Rural Road Challenge: Rural roads carry less than half of U.S. traffic yet account for 53 percent of the nation’s vehicular
fatalities. To address the safety concerns of rural roads and working with the states of Minnesota and Wyoming, we launched
the RoadX Rural Road Safety Challenge, a three-track, multi-year, up to $15,000 cash prize competition that encourages
problem solvers to address rural transportation safety issues.
o There are three contributing factors that make rural roads particularly hazardous: sharp turns, soft shoulders and
wildlife collisions. Of these factors wildlife encounters can be the deadliest. In fact, along a stretch of rural highway in
western Colorado, 66 percent of vehicular deaths over the last five years have involved wildlife — that’s much higher
than the national average. These wrecks are also costly; the U.S. insurance industry annually pays out nearly $1.8
billion in claims for all wildlife-vehicle collisions and the average property damage cost is estimated at $4,000.
o To address these deadly and pricey crashes the first track of the three track RoadX Rural Safety Challenge will focus on
wildlife vehicle collisions. The Challenge is open to anyone 18 years and older living in the U.S. in the pursuit of
technology-driven safety solutions.
•
Smart 25: CDOT has advertised to begin construction of the Smart 25 system on northbound I-25 from Ridgegate to University.
Construction (some improvement to ramps and installation of the sensors) will begin in Spring with early test in Spring 2019.
Attachments
Presentation

www.coloradodot.Info

State Benefits and
Opportunities Study
September 2018

Why this Study?
• Focus on Rapid Speed Feasibility in Colorado
• Multiple technology types evaluated
• Need to understand paths to implementation
–
–
–
–
–
–

Planning and Environmental
Safety Certification
Governance and Policy
Financial and Legal
Procurement and Partnerships
Project Oversight and Management

Builds Upon Previous Studies
•
•
•
•
•

Statewide Transit Plan (2015)
Advanced Guideway System Study (2014)
Interregional Connectivity Study (2014)
State Freight and Passenger Rail Plan (2012)
High Speed Rail Feasibility Study (2010)

Key Findings
• Rapid speed technologies have the potential to
transform the way we move in Colorado, and could
help advance our mobility goals alongside other
modes/systems.
• Application of new technologies is a complex
process; the partnerships will vary.
• Technologists need clarity and speed; creative
partnerships and streamlining strategies need to be
advanced.

RAPID SPEED TECHNOLOGY OVERVIEW

Technology

Overview of Technology

Potential for Technology in Colorado

Hyperloop

• Passengers or Cargo in "pods" floating
above the track using magnetic levitation
via electric propulsion through a lowpressure tube.
• Range: Inter-city, Regional (long-distance
travel)

• If constructed in Colorado, likely in greenfield
alignment, as the curve radii for these speeds
would be larger than that of conventional railroad,
highway, or utility corridors.

Arrivo

• Maglev technology with sleds to transport
passengers and freight.
• Range: Regional, Intra-city (mediumdistance travel)

• If constructed in Colorado, likely developed within
highway rights-of-way, as travel pattern would
likely be within one defined area/region.

The Boring Company

• Infrastructure and Tunnel construction
company founded in 2016 by Elon Musk.
• Range: Intra-city, Metro (medium- to shortdistance travel)

• If developed in Colorado, likely developed
underground largely within highway, railroad, or
other public rights-of-way.

Transit X / SkyTran

• Proposed Personal Rapid Transit (PRT) as
a suspended, ultra-narrow gauge rail
network with ultralight pod vehicles.
• Range: Metro (short-distance travel)

• If constructed in Colorado, likely developed as a
first or last mile travel option in business park or
retail power center.

Hyperloop
• Technology

– Passengers or Cargo in "pods" floating above the track using magnetic
levitation via electric propulsion through a low-pressure tube.
– Both Maglev and vacuum tube technologies have been implemented in
various applications, but not together.

• Status

– Since 2013, many companies working to advance various aspects of
technology.
– Virgin Hyperloop One (VHO) has constructed a ½ mile full-scale test track
in North Las Vegas.
– In 2017, Hyperloop Transportation Technologies (HTT) began
construction of the first full-scale passenger capsule.

Arrivo
• Technology
– System focuses on Maglev technology using sleds to transport
passengers and freight.
– Potential for technology along area highways in the Denver region.

• Status
– Focusing solely on Maglev technology at much lower speeds than
Hyperloop. Feasibility analysis may be more streamlined/straightforward
compared to others.

The Boring Company
• Technology

– Infrastructure and tunnel construction company founded by Elon Musk.
– Selected by the Chicago Infrastructure Trust, on behalf of the City of
Chicago, to design, build, finance, and operate O’Hare Express service
(Chicago Express Loop), traveling on autonomous electric skates at up to
150 mph.

• Status

– Tunneling for mass transit has been around since the late 1800’s; high
cost technology.
– Musk believes smaller tunnel boring machines will cut capital costs
significantly.
– Not yet considered in Colorado.

Transit X/SkyTran
• Technology
– Proposed as a suspended, ultra-narrow gauge rail network with ultralight
pod vehicles.
– High capacity, automated network would provide non-stop, single-seat
travel from origin to destination on an exclusive right-of-way.

• Status
– Pods are proposed to be ADA compliant and at each stop, vertical lifts
would provide easy access to the platform above.
– There is currently no funding to advance this technology within Colorado.

IMPLEMENTATION FRAMEWORK

Overall Implementation Framework

Planning and Environmental
Key Considerations:
• Is NEPA required for these technology applications?
• Which agency would act as the lead Federal agency?
• Are there strategies to streamline the planning process?

Planning and Environmental
• New rapid speed technology will likely require NEPA.
– Safety Certification requirements
– Use of Federal Funding (including federal loan programs)

• Lead agency dependent on alignment right-of-way
– FHWA likely if built in Highway right-of-way, and non-rail based
– FRA likely if rail technology in railroad right-of-way (most experience with
NEPA in High Speed transportation projects)
– Surface Transportation Board (STB) may be involved

Safety Certification
• Which agency or entity certifies for system safety?
• Will a new entity need to be formed to certify these new
technologies?
• How does the safety process overlap with planning and
environmental?

Safety Certification
• To-date, the safety certification for high speed rail in the U.S. has been
through FRA in the form of Rules of Particular Applicability (RPA)
• National Highway Traffic Safety Administration (NHTSA) enforces
many standards in the auto industry (safety)
– Seatbelt, child restraints, bicycle and pedestrian safety
– More recently - Autonomous Vehicles

• Agencies certify high speed rail in other countries (European TÜVs Technical Inspection Association, Railway Bureau of the Ministry of
Land, Infrastructure, Transport, and Tourism for the Japanese
Shinkansen System)
Overall, we envision a new 3rd Party Certification process for these
technologies; needs additional public/private sector coordination

Governance and Policy
•
•
•
•

Who owns the right-of-way?
Who operates the technology?
Could a technologist authorize eminent domain?
How does governance overlap with financial?

Governance and Policy
• System Governance Options:
– CDOT owns land/Technologist owns and operates system
– Other public entity owns land/Technologist owns and operates system
– Technologist owns land and operates system

• The likely scenario in Colorado would be one in which a public
governance structure or authority owns the land
• Other areas of governance include station development and
transit-oriented development, amongst others

Financial and Legal
• How would the implementation of a new technology by funded?
• How does funding overlap with planning?
• If CDOT has a project sponsoring role, it is anticipated that HPTE
leads the financial and legal processes of a Rapid Speed project.
– Begins with a commercial viability analysis

Funding and Financing
• Complexity and Challenges

– It is assumed that a Rapid Speed endeavor will require
“megaproject” funding levels with significant private
investment
– Build America Bureau administers federal transportation
credit programs

• Sources of Funds

– Public Funds (state and local funding, federal
discretionary funds, value capture opportunities)
– Service or Asset-Related Revenue-Generating Funding
Mechanisms (passenger and freight fares, commercial
property development, ancillary revenues)
– Public Innovative Financing (federal credit assistance,
bonding and debt instruments [i.e. TIFIA, RRIF, and
PAB])
– Private Financing (private lenders, corporate bonds,
mezzanine debt, private equity)

Funding and Financing Dynamics

Service or Asset-Related Revenue Generation
• Value Capture
–
–
–
–

Tax Increment Financing
Special Assessments Districts
Transit-Oriented Development
Transit Joint Development (partnered with developers)

• Potential Utility Partnerships
– Leveraging funding by selling or leasing access to
utility providers to utilize planned ROW
•
•
•
•

Fiber Optic (telecommunications)
Water and Sewer (drinking and wastewater)
Oil and Gas (pipeline)
Power (electricity and natural gas)

Transit
Improvement

Real Estate
Development

Procurement and Partnerships
• Will the traditional procurement
process work?
• What options are there for
revenue generation beyond
fares?

Procurement and Partnerships
• Likely a public-private partnership (P3) approach to procurement
of a Rapid Speed system in Colorado
– Enhanced by vetted Project Delivery Selection processes
– Guided by Careful Due Diligence Studies (Revenue and Commercial
Viability, Funding Gap / Finance Plan studies, and Value for money
analyses)

• Colorado’s P3 Delivery and Innovative Financing experience is
demonstrated by a proven track record.
P3 PROJECTS
E-470 (47 mi)
T-REX (20 mi)

COST
$1.21B
$1.67B

DATES
1991 - 2003

DELIVERY METHOD
Design-Build, CM/GC

MARKETS SERVED
Highway

2001 - 2006

Design-Build

Highway, Transit

2011 - 2016

P3

Transit

Union Station

$2.2B
$375M

2012 - 2014

Design-Build

Transit

US36 Express Lanes (18 mi)

$497M

2012 - 2016

Design-Build, P3

Highway, Transit

Central 70 (10 mi)

$2.2B (est.)

Ongoing

P3

Highway

EAGLE P3 (36 mi)

Project Oversight and Management
• What is CDOT’s role in terms
of project oversight?
• What is the Technologist’s
role?

Project Oversight and Management
• During the planning phase of a project, a single project sponsor
might be the leading authority working directly with technologists
and consultants to complete required feasibility studies.
• Following the planning phase of a project, subsequent
development of a project will depend on rapid speed technology’s
readiness level and sophistication.
• The speed at which a technologist may be able to advance would
be technology specific.

Summary
• Rapid speed technologies have the potential to
transform the way we move in Colorado, and could
help advance our mobility goals alongside other
modes/systems.
• CDOT will likely play a key role in advancing these
technologies, in coordination with other local, state,
and federal agencies.
• Technologists need clarity and speed; creative
partnerships and streamlining strategies need to be
advanced.

CASE STUDIES

Brightline
• Miami to Orlando (Florida)
– 240 Miles/125 mph max speed
– Phase 1: Operation
– Phase 2: Planning/Design

• Project Sponsor: All Aboard Florida (Subsidiary of Florida East
Coast Industries) is the private developer of the project.
• Brightline is privately owned and operated project
• $3.7 billion (estimated Phase 1 and 2)
• ~$15 million/mile

Texas Central Railroad
• Dallas to Houston (Texas)
– 240 miles/205 mph max speed
– Planning/Design

• Texas Central Partners (TCP) is an investor-funded company that
has proposed the project.
• The Central Japan Railway Company (JRC) acts as technical
advisor to TCP
• $12 billion
• ~$50 million/mile

California High Speed Rail
• Los Angeles to San Francisco (California)
– 520 miles/200 mph (max Speed)
– Central Valley Segment: Construction (119 miles)
– Remaining Segments: Planning/Design

• California High-Speed Rail Authority (CHSRA) is a California state
agency established to develop and implement high-speed intercity
rail service.
• $77.3 billion (Phase 1)
• ~$148 million/mile
• Current Phase Under Construction: $10.6 billion (~$89 million/mile)

