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Purpose Statement

This webinar will present the key research findings in the pre-publication TCRP Research
Report 250 / ACRP Research Report 275 / NCHRP Research Report 1129: Intermodal
Passenger Facility Planning and Decision-Making for Seamless Travel. Presenters will
summarize key trends and considerations for planning, constructing, operating and serving
airports, rail and bus stations, transit centers, mobility hubs, and water transportation
facilities.

Learning Objectives

At the end of this webinar, you will be able to:
(1) Consider the implications of recent trends in intermodal facilities plans

(2) Recognize the vital role of governance in planning, project delivery, and operations and
the ways it changes throughout an intermodal passenger facility's life cycle

(3) Apply complete trip principles and data to prioritize the user experience and support
seamless travel



Questions and Answers

» Please type your questions into your webinar
control panel

« We will read your questions out loud, and
answer as many as time allows

Questions

No questions yet

Cluestions you send and answers from the staff

will appear here

Enter your question

Your question will be sent to staff
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Sallye Perrin
sallye.perrin@wsp.com

Nico Larco
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What is an intermodal passenger facility?

* An intermodal passenger facility is a transportation hub served by at least
two modes of travel with at least one travel mode by air, rail, bus, or
passenger vessel. They include:

— Multimodal centers or terminals

— Airports

— Transit centers or stations

— Ferry or cruise ship terminals/docks
— Mobility hubs

» All intermodal passenger facilities are mobility hubs, but not all mobility hubs
are intermodal passenger facilities for the purposes of this research.
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Main intermodal passenger facility themes we are
discussing today

Continued evolution
in facility use, new
technology, and
external forces of
change require
flexibility and
adaptability.

Nelson\Nygaard Consulting Associates 3



How the report is organized

Recent Trends
and
implications

History

Introduction Through 2020

Typology

Planning and
Decision-
making
Framework

Data and Governance
Information and
Needs Partnerships

Funding and
Finance
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Navigating the report

Published resources

Nelson\Nygaard Consulting Associates 7



Chapters 2 and 3:
timeline of intermodal
passenger facilities

Report contents

PRE-1970: RISE AND DECLINE OF INTERCITY TRAVEL BY TRAIN AND BUS

1890s-1930s Large-scale railroad terminal construction
serving more passengers and more functions

1927 First park-and-ride lot and first bus-rail transfer
facility opens in Philadelphia

1946 Baby boom and suburban migration begins
Late 1955 Travel by air surpasses travel by rail
1956 National Interstate and Defense Highways Act

1969 First automated vehicle location (AVL) system
introduced in Chicago

1913 New Grand Central Terminal opens in New York
1914-1918 World War |

1939-1945 World War Il
1946 U.S. transit ridership at all-time high
Late 1950s Greyhound has nearly 5,000 stations and
10,000 employees

1960s Air and car travel grows; rail, bus, and transit
travel declines

1970-1989: ACHANGING BUSINESS CLIMATE FOR RAIL, BUS, AND AIR TRAVEL

1971 National Railroad Passenger Corporation
(Amtrak) established

1978 Airline Deregulation Act
1970s Energy crisis and gas shortages

1982 Airport Improvement Program

1970 Airport and Airway Development Act
1975 Amtrak introduces intercity bus ticketing

1980s Urban rail transit investments for new systems and
stations

1983 Greyhound drivers’ strike

1990-2009: TECHNOLOGY TRANSFORMS BUSINESS AND CONSUMER BEHAVIOR

1990 Urban rail system expansion continues
19917 Use of highway funds for transit permitted

1991 Intermodal Surface Transportation
Efficiency Act (ISTEA)

Late 1990s First “Chinatown” buses between
New York and Boston

2001 9/11 terrorist attacks

2006 Google transit offers real-time transit data in
Portland, Oregon

2007 First tPhone

1990 Americans with Disabilities Act
Early 1990 Air travel grows significantly

1995 Amtrak launches first website

Early 2000s Growth of mobile computing

2005 Milwaukee airport/Amtrak access project completed
2006 Hurricane Katrina

2007 60% of Greyhound's market share in northeast
U.S. taken by “Chinatown” buses.

Nelson\Nygaard Consulting Associates



Chapters 2 and 3:
timeline of intermodal
passenger facilities

Report contents

2010-2019: NEW MOBILITY ERA

2012 Superstorm Sandy exposes NY subway system
vulnerabilities

2012 Transit app introduced

2017 U.K.-based First Group acquires Greyhound
and its real estate holdings

2012 Ridehailing services via transportation network
companies (TNCs) begin

2014 Nashville Airport regulates TNCs;
many airports soon follow

2018 Waymo begins testing autonomous taxi service in
Phoenix, AZ

2020 AND BEYOND: REMOTE/HYBRID WORK, CLIMATE ADAPTATION, AND AUTOMATION

2020 Global pandemic leads to dramatic
increase in hybrid and remote work

2021 Infrastructure Investment and Jobs Act (ILJA)

2022 Advanced Air Mobility Coordination
and Leadership Act

2023 Deployment of autonomous robotaxis in
San Francisco generates ongoing controversy. Cruise ceases
operations while Waymo continues operating.

2020s Significant growth in battery electric vehicle sales

2021 First Group sells Greyhound bus operations to FlixBus;
continues to sell bus stations for redevelopment

2022 Inflation Reduction Act

Federal Legislation / Policy
External Events

Nelson\Nygaard Consulting Associates



Chapter 4: intermodal
passenger facility
typology and how to

apply it

Report contents

NETWORK FUNCTION
Central Facility
Subregional Facility
Neighborhood Facility

Station, Terminal,
or Dock

ACTIVITY GENERATOR

Campus
Business District

PRIMARY MODE
Intercity Rail
Intercity Bus

Ferry / Cruise Ship
Regional Rail
Regional Bus

Event Center
Regional Attraction

SURROUNDING
CONTEXT

Dense Urban
Urban
Suburban
Rural

Nelson\Nygaard Consulting Associates
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Chapter 5: a
planning and
decision-making
framework

Report contents

Funding & Finance Safety & Security

f7- 5N
s

Permitting & Regulations User Experience

Data & Information

Site Planning & Design

Needs
= =
Equity & Inclusion Technology & Systems
Operations & Maintenance Safety & Security

Nelson\Nygaard Consulting Associates
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Chapter 6: data and
information needs

SAFETY

Report contents Oregon Department of Transportation via Flickr

¥

Nelson\Nygaard Consulting Associates 12



Chapter 7: governance
and partnerships

- - »

Report contents : i T 1 Governor Tom Wolf from Harrisburg, PA via Flickr

Nelson\Nygaard Consulting Associates 13



Chapter 8: funding . S
q n d fi n q n ce SCOPE  REVENUE

HEDULE o RISK
sc v Conduct Initial sks

Project Assessment

PRESERVATION OF

. CAPITAL & OPERATING
Establish Base BUDGETS

Financial Condition

FUNDING
SOURCES

FINANCING

Identify Rl STRATEGIES

Funding/Financing
Requirements

Prepare Grant
Application

Report contents
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Recent and Emerging Trends
Chapter 3

1



Forces of Change

Telework

Intercity bus station closures

Maa$S and digitalization

Shared AVs

Advanced air mobility

Housing crisis

Climate change and extreme weather
Aging population

Equity focus

Growth in EV ownership

2020 AND BEYOND: REMOTE/HYBRID WORK, CLIMATE ADAPTATION, AND AUTOMATION

[¥1 2020 Global pandemic leads to dramatic
increase in hybrid and remote work

2021 Infrastructure Investment and Jobs Act (IlJA)

2022 Advanced Air Mobility Coordination
and Leadership Act

2023 Deployment of autonomous robotaxis in
San Francisco generates ongoing controversy. Cruise ceases
operations while Waymo continues operating.

2020s Significant growth in battery electric vehicle sales

2021 First Group sells Greyhound bus operations to FlixBus;
continues to sell bus stations for redevelopment

2022 Inflation Reduction Act

Federal Legislation / Policy
%l External Events



Telework

Forces
= Changing commute patterns
= Varies by area, vocation

= Unknown long-term trend

Implications
= Transit use
= Viability of retail / restaurants

= Future funding and financial viability of intermodal
facilities

2023

0%

of US labor force working from home 2-3 days/week

0%

of US labor force working remotely

Barrero, Evolution of Working from Home
July 2023




RECENT TRENDS AND IMPLICATIONS

Intercity Bus Industry Disruptions
INCREMENTAL STATION CLOSURES

Implications

= Decrease in ease and comfort of bus travel (safety, amenities, weather protection)

= Largest implications on disadvantaged populations



Zero-Emission Buses and Fleet Electrification

Forces

= Growth of ZEB Use

= Vehicle maintenance has been an Issue
Implications

Implementation of charging stations (funding and space)



Digitalization / Mobility as a Service (Maa$)

Forces
= Integrated trip payment and digital trip planning

= Seeing renewed interest

New Mobility Services Maas$ Platform User Experience

= Scale/timing of deployment of MaaS?

Implications S
= First/last mile integration "
(space/wayfinding) N
= |ncreased transit use (?)
. . Unified
= Transit agency role (as integrator?) Simple
Seamless

Data sharing

Urbanism Next Center, University of Oregon



Growth in Autonomous Mobility Options

Forces

= Tech still in development with limited US deployments
— GM Cruise issues in SF

= Model works best in dense areas
= Unclear if competing with or complementing transit

Implications

= Similar to transportation network companies
= Decreased parking demand
= Increased need for pickup/drop-off (PUDO) space
= Staging/maintenance areas
= Potential increased transportation system efficiency
= Provider/stakeholder management

Urbanism Next Cénter, Univérsf.ty of.O}ééb




Advanced Air Mobility (AAM)

Forces
= VTOL aircraft

= Use cases: air taxis, airport feeder service, goods movement,
humanitarian assistance

= Feasibility in urban environments?
= Price / affordability?

= Scale/timeframe of deployment?
Implications

= Space

= Interference (at airports)

= Noise, privacy, visual pollution, energy use, land use compatibility

Urbanism Next Center, University of Oregon



Broadening Housing Crisis

Forces

Ongoing housing and homelessness crisis
650,000+ people/night in US (in 2023)
Large problem for existing facilities

Some operators proactively working with homeless populations
(LA Union Station, SEPTA, LA Metro)

Implications

Security and safety issues (fear/perception, staffing, etc.)
Implications on ridership and retailers

Facilities as places of shelter, safe spaces, and hygiene
Implications on airports?

Ethical dilemma



RECENT TRENDS AND IMPLICATIONS

Extreme Weather Events / Climate Adaptation

Forces

= Increasing problem (flood, heat, wildfires,
drought)

= 28 events in 2023 (>$1B) with >$600 billion
total losses; nearly 500 lives lost

Implications

= Service shutdown / delays

Damage / maintenance

Use of facilities as emergency shelters

Resilience design needs / siting

Comfort needs (heat/humidity)

Number of Events

United States Billion-Dollar Disaster Events 1980-2023 (CPI-Adjusted)

B Drought Count B Flooding Count B Freeze Count B Severe Storm Count Tropical Cyclone Count
B Wildfire Count B Winter Storm Count — Combined Disaster Cost Costs 95% Cl — 5-Year Avg Costs
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EV Ownership

INCREASING (BUT STALLED) GROWTH

Implications
= Charging stations (space, payment, and maintenance)
= Grid capacity

= Partnerships



Governance and
Partnerships

Chapter 7



. ...the act or process of governing or
What is overseeing control and direction of an
organization or facility....

Governance?




Why is
Governance

Important?

» Effective governance provides flexibility
through the project’s lifecycle and
addresses stakeholders’ concerns.

* Ineffective governance canresultin
project overruns and delays, and legal
disputes



Governance Models
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SounderBruce, via Wikimedia Commons




Cooperative

Agreement

LAX APM/
MTA Station

Los Angeles County Metropolitan Transportation Authority via Wikimedia Commons




Public and

Joint Powers
Authorities

Salesforce
Transit Center

Fullmetal2887 via Wikimedia Commons
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What is the
process for
creating a

governance
model?

Establish a clear project vision
Identify partners and stakeholders

Define stakeholder relationships and
allocation of authority

Establish management mechanisms
including reporting and transparency.

Plan for changes in roles and
responsibilities over time

Establish the legal framework and
agreements.



What are the * Establishing a shared vision
essential
e[ements Of * |dentifying partners and stakeholders

* Direct participants
* Consulting parties

a governance
mOdel? * External stakeholders




Mapping
Stakeholders

Air Space & Slot Allocation
National Government Entities
Supranational / Multilateral Entities
Local or City Government(s)
Economic Regulator

ICAO Certification

Business & General Aviation Users
Logistics Operators
Passenger Community
Passengers

Airlines

Trade Associations (e.g. IATA),
Regional Trade Associations)

Cargo / Freight
Distribution & Sales Partners

Airport Operator Committees
Boards of Airline Representatives
Passenger

AIRLINE
CUSTOMERS

CONSUMERS
AND
PASSENGERS

GOVERNMENT
AND RELATED
ENTITIES

AIRPORT
OWNERSHIP
MODEL

Airport Ecosystem
Stakeholder Map

Residents

Non-Governmental Organizations (NGOs)
Interest Groups (e.g. Planning, Environment)
Local Business

Infrastructure Owner

Group Airports

Airport Operator / Concessionaire
Air Navigation Service Provider

Regional, National, and
Global Trade Associations (e.g., ACl)

Government Funding FUNDING SURFACE Car Parks
SenifibiES + Sharehold AND FINANCE TRANSPORT Taxi
quity Finance areholders PROVIDERS PROVIDERS axi
Debt Finance : Bus
Insurance Rail
COMMERCIAL HUMAN
Food & Beverage CONCESSION- RESOURCES Trade Unions
Car Rental AIRES Employees
Hotels Contractors

Retail / Duty Free

Lounges

Developers
Tenants




1. Who has the legal authority to participate in
the project? Is a legislative change required to
include the pertinent parties?

2. Who can provide funding for the project? Is
financing available and by whom? Can
- equity/revenue flow to the project and if so,
Assigning Roles though what party?
d 3. Who has property rights, including land
an : .
ownership, leases, and development rights?

Responsibilities 4. Whose regulations and standards will apply
and who has oversight?

5. Who will sustain and maintain the project '
through its lifecycle?

6. Who has responsibility for safety and security?/

> 4
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WhHEIRE
iIncluded? A
governance

model
checklist

v'Relationship between internal and
external partners and stakeholders

v'Formal agreement with single point of
authority for decisions

v'Authority for representing the project in
contracting and working with
stakeholders

v'Preliminary financing plan
v'Considerations for future expansions

> 4

/
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WhHEIRE
iIncluded? A
governance

model
checklist

v'"Management mechanisms for:
v'Processes and procedures
v'Independent reviews and oversight
v'Dispute resolution
v'Approving changes
v'Reporting and transparency



Governance and the Project Life Cycle

" Planning | Desgn | Constuction | Occupaney

| Inception I Design & Construction Implementation (l Operation & Maintenance (O&M)
, ; ; Boundaries and Functions :

Project Definition Programming Design & Construction Performance - .

7 « Transit, commercial, and Design Reviews ;acrl/t;/ gper ator (s) gap’:dl I"}"f’r ovements

common areas Construction Oversight 5‘;‘1’:;:;}, perations rgf; bafk aintenance
ji Construction -period Operations
Govemarfce Mechanism = 2 Capital Maintenance
Leadership
Membership Project Implementation Plan Wayfinding
Organization Project Scheduling & Phasing Retail Design, Operations & Revenue
Off-ramps Project Delivery Method/(s) Advertising
Real Estate Acquisition
: Entitlements

Governance

Roles & Responsibilities

Governance
planning
covers the full

project life
cycle




Denver Union

Station:
Flexible
Governance
Over Time




The Complete Trip




According to USDOT,

a trip is complete
when an individual
traveler can execute
every part of their
trip from origin to
destination
regardless of
location, income, or
disability.

e

TRIP VEHICLES & MODE

TRANSFERS/PAYMENT

PLANNING P STOPS & STATIONS
b L) ~ .
S el
INTERSECTION
s CROSSING '
OUTDOOR INDOOR/OUTDOOR
NAVIGATION 5 TRANSITION
L

BOARDING/USING
VEHICLES

Nelson\Nygaard Consulting Associates

INDOOR
NAVIGATION

©

-.S\J

CONNECTING &
COMPLETING TRIP
SEGMENTS
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Intermodal
passenger facilities
can help achieve this
optimum by
emphasizing the user
experience, which
includes entering,
using, and exiting
the facility.

Takerlamar via Wikimedia Commons

Nelson\Nygaard Consulting Associates
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Trip Planning

Provide information on
your facility website and
elsewhere.

Explain how to travel
to/from and navigate
within your facility.

Regularly coordinate with
modal partners.

OUTDOOR
NAVIGATION

INTERSECTION
CROSSING

BOARDING/USING
VEHICLES

VEHICLES & MODE
TRANSFERS/PAYMENT
STOPS & STATIONS

INDOOR

NAVIGATION

CONNECTING &
COMPLETING TRIP
SEGMENTS
Source: USDOT
INDOOR/OUTDOOR
TRANSITION

Nelson\Nygaard Consulting Associates
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Outdoor Navigation

Orient customers and
others arriving at or
leaving your facility.

Provide ground
transportation options
and describe the adjacent
community.

Provide typical walking
times.

TRIP
PLANNING

INTERSECTION
CROSSING

OUTDOOR
NAVIGATION

BOARDING/USING
VEHICLES

VEHICLES & MODE
TRANSFERS/PAYMENT
STOPS & STATIONS

INDOOR
NAVIGATION

CONNECTING &
COMPLETING TRIP
SEGMENTS
Source: USDOT
INDOOR/OUTDOOR
TRANSITION

Nelson\Nygaard Consulting Associates
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Boarding/Using Vehicles

Offer clear directions to
available parking, pickup
and drop-off zones, or
other ground
transportation services.

Prioritize pedestrian
safety and navigation.

Ensure adequate staffing
available during surge
periods.

e VEHICLES & MODE
TRANSFERS/PAYMENT
PLANNING STOPS & STATIONS
INTERSECTION 4
CROSSING _ l “,
\.y.:‘.-‘rﬁ_ s ‘:.—"‘7;7",‘
OUTDOOR NDOOR/OUTDOOR
NAVIGATION TRANSITION

BOARDING/USING
VEHICLES

INDOOR
NAVIGATION

CONNECTING &
COMPLETING TRIP
SEGMENTS

Nelson\Nygaard Consulting Associates
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Vehicle & Mode Transfers
& Payments

Size passenger zones
adequately, particularly
for passengers with

luggage.

Incorporate all modes,
including intercity bus.

Ensure all customers have
access to amenities and
different fare payment
options.

TRIP
PLANNING

OUTDOOR
NAVIGATION

INTERSECTION
CROSSING

BOARDING/USING
VEHICLES

‘E NAVIGATION

INDOOR

VEHICLES & MODE
TRANSFERS/PAYMENT
STOPS & STATIONS

CONNECTING &
COMPLETING TRIP
SEGMENTS
ource: USDOT
INDOOR/OUTDOOR
TRANSITION

Nelson\Nygaard Consulting Associates
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Indoor/Outdoor
Transition

Ensure horizontal
circulation, vertical
circulation, entrances, and
exits are properly sized
with clear wayfinding and
with international
symbols.

TRIP
PLANNING

OUTDOOR
NAVIGATION

INTERSECTION

CROSSING

BOARDING/USING
VEHICLES

VEHICLES & MODE
TRANSFERS/PAYMENT
STOPS & STATIONS

TRANSITION

INDOOR/OUTDOOR

INDOOR
NAVIGATION

CONNECTING &
COMPLETING TRIP
SEGMENTS

urce: USDOT

Nelson\Nygaard Consulting Associates
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Indoor Navigation

Provide attractive,
comfortable, and well-
illuminated spaces with
inviting customer
amenities and with clear
wayfinding.

PLANNING

OUTDOOR
NAVIGATION

INTERSECTION
CROSSING

BOARDING/USING
VEHICLES

INDOOR
NAVIGATION

VEHICLES & MODE
TRANSFERS/PAYMENT
STOPS & STATIONS

CONNECTING &
COMPLETING TRIP
SEGMENTS

Source: USDOT
INDOOR/OUTDOOR
TRANSITION

Nelson\Nygaard Consulting Associates
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Connecting & Completing
Trip Segments

Facilitate safe, smooth
intermodal transfers
minimizing travel
distances, offering
needed assistance, and
providing clear
wayfinding.

TRIP
PLANNING

INTERSECTION
CROSSING

OUTDOOR
NAVIGATION

BOARDING/USING
VEHICLES

INDOOR
NAVIGATION
VEHICLES & MODE
TRANSFERS/PAYM
STOPS & STA
CONNECTING &
COMPLETING TRIP
SEGMENTS
urce: USDOT
INDOOR/OUTDOOR
TRANSITION

Nelson\Nygaard Consulting Associates 24



Good and inclusive design supports the complete trip

* Good design includes both the physical space and the placement of
elements within it.

» Applying inclusive design principles means designing for all customers.

— Certain travelers may face challenges walking longer distances or lack the confidence
to navigate large unfamiliar spaces.

— Accessible does not mean barrier free.

Nelson\Nygaard Consulting Associates 25



The complete trip also depends on well-trained staff

Plan for the unexpected.

Build partnerships and invest in training.

Adopt a continuous order of operations plan (COOP).

Ensure everyone has ready access to instructions.

Nelson\Nygaard Consulting Associates 26



Final Thoughts




Final thoughts

Collaborate early
and often

Identify ways to
streamline new
projects.

Nelson\Nygaard Consulting Associates 28
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Upcoming events for you

December 3, 2024

TRB Webinar: Airport Energy
Resilience Roadmap

December 12, 2024

TRB Webinar: Recruitment &
Retention to Support Transit Workers'
Mental Health
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https://www.nationalacademies.org/trb/events
https://www.nationalacademies.org/trb/events

Register for the 2025
TRB Annual Meeting!

January 5 — 9, 2025
Washington, D.C.



https://www.nationalacademies.org/our-work/trb-dei-video-competition
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perform transportation research, you and A
your colleagues need the TRB Weekly
newsletter in your inboxes!
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TRB

N
B Weekly covers the latest in transportation

Each Tuesday, we announce the latest:
« RFPs

« TRB's many industry-focused webinars
and events

* 3-5 new TRB reports each week

*  Top research across the industry Spread the word and subscribe!

https://bit.ly/ResubscribeTRB
Weekly
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https://bit.ly/ResubscribeTRBWeekly
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Discover new
TRB Webinars weekly

Set your preferred topics to get the latest
listed webinars and those coming up soon
every Wednesday, curated especially for
you!

And follow #TRBwebinar on social media
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View this email in your browser

Supply Chain Risk and Resilience—Linking
Transportation and Economic Models

Thursday, October 6,2:30- 4 PMET

Disruptions to transportation supply chains can cause
cascading effects globally and socioeconomically. This
webinar will discuss leading-edge technologies and the
impacts logistics modeling with artificial intelligence and
resilience analytics can have on a larger scale.
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Get involved =
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ACADEMIES medicine TRANSPORTATION RESEARCH BOARD

TRB mobilizes expertise, experience, and knowledge to I
anticipate and solve complex transportation-related challenges. S —

TRB’s mission is accomplished through the hard work and ey v
dedication of more than 8,000 volunteers.

https://www.nationalacademies.org/trb/get-involved
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