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Preface

The American Association of Port Authorities (AAPA) and the U.S. Department of
Transportation (USDOT), Maritime Administration (MARAD) signed a cooperative agreement
to develop an easy-to-read, easy-to-understand, and easy-to-execute Port Planning and
Investment Toolkit. The goal of the project is to provide U.S. ports with a common framework
and examples of best practices when planning, evaluating and funding/financing freight
transportation, facility and other port-related improvement projects.

The analytical tools and guidance contained in this comprehensive resource are designed to
aid ports in developing “investment-grade” project plans and obtain capital for their projects
in a variety of ways, including: (1) improve the chances of getting port infrastructure projects
into transportation plans developed by metropolitan and regional planning organizations and
state agencies to qualify for formula funding; (2) better position port projects for federal aid;
and (3) assist ports in obtaining private sector investment.

Since each marine highway project is unique with its own set of strengths and obstacles, the
material in this module is not intended to address specific requirements of any single project,
user or port; it is a resource for a diverse group of users to become familiar with planning,
assessing feasibility and financing marine highway projects and to highlight opportunities for
engagement and coordination throughout the project definition process. This document is
not a replacement of existing policies or consultation handbooks and does not constitute
a standard, specification or regulation. The exhibits, processes, methods and techniques
described herein may or may not comply with specific national, state, regional and local
regulatory requirements.

All material included in this module of the Toolkit is copyrighted, 2020 by AAPA. The
materials may be used for informational, educational or other non-commercial purposes. Any
other use of the materials in this document, including reproduction for purposes other than
described above, distribution, republication and display in any form or by any means, printed
or electronic, is prohibited without the prior written permission of the AAPA.

This module of the Toolkit will be updated periodically as new regulations and policies are
developed affecting marine highway planning, feasibility and investment requirements
related to the applicable laws discussed in the document. Additional information, updates,
and resources of the Toolkit are available on the AAPA website at http:/www.aapa-
ports.org/PPIT and the MARAD website at Attps:/maritime.dot.gov/.

For all other queries regarding the PP&IT, please contact Aaron Ellis, Public Affairs Director,
AAPA at 703-684-5700.


http://www.aapa-ports.org/PPIT
http://www.aapa-ports.org/PPIT
https://maritime.dot.gov/
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The Need for Domestic Marine Transportation

America's Marine Highway (AMH) Program

To develop new, and expand existing, U.S.-flag services that
transport freight along America’s navigable waterways

Surges in International Cargo Concentrated at Fewer Ports: The
international hub and spoke shipping network design is contributing
to port concentration, in which large ports are encountering
significant cargo volume surges and congested inland distribution
corridors.

Marine highway services offer an economic alternative to convey this
cargo to second-tier ports with more efficient hinterland connections.

High Cost of Increased Landside Congestion: The American
Transportation Research Institute estimates that the annual cost of
congestion to the U.S. trucking industry is more than $70 billion each
year. In addition, the increasing number of trucks on highways and
bridges are generating uncompensated infrastructure maintenance
costs.

America’s waterways are an underutilized national resource with
thousands of miles of uncongested capacity.

Truck Driver Shortages and Regulations: The trucking industry has
struggled with a shortage of drivers and hours-of-service regulations
that can lead to reduced productivity and increased costs when
multiple truckers move the same amount of freight.

Qualified mariners and crew are readily available to operate vessels
that can accommodate the heaviest of containers and trailers without
adverse impact to landside infrastructure.

Disruptive Events Effects on Landside Infrastructure: The U.S. is
faced with an increased frequency and strength of disruptive
weather events and natural disasters that impact the nation’s
highways, roads, rail lines and bridges.

The marine transportation system offers redundancy benefits to
support the continual supply of food, medicines, building materials and
other essential goods.

Improved Environmental Sustainability: Cargo owners are
increasingly deciding to reduce their carbon footprint and striving to
meet sustainability goals for their supply chain.

Marine highway services have the lowest environmental and social
costs per ton-mile of all transport modes.

AMH Three-Step Process

/ Route Designation

Z Project Designation

2
) Federal Support

AMH Eligible Routes

Commercially navigable coastal, inland, and
intracoastal waters in the U.S. AMH Routes can
include connections between U.S. ports and
Canadian ports on the Great Lakes-Saint
Lawrence Seaway, and non-contiguous U.S. ports.

AMH Eligible Projects

A planned or contemplated new waterborne
service, or expansion of an existing service, on a
designated AMH Route. AMH Projects offer new
modal choices to shippers, reduce transportation
costs, and/or provide public benefits.

AMH Eligible Cargo

Freight in containers or trailers, roll-on/roll-off
cargo such as new automobiles, palletized or
unitized freight such as machinery, or freight
vehicles carried on commuter ferries.

AMH Eligible Vessels

U.S. documented vessels, such as barges,
container ships, ferries, and roll-on/roll-off ships,
registered by the U.S. Coast Guard, owned and
crewed by U.S. citizens and built in the U.S.
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Introduction

The American Association of Port Authorities
(AAPA) and the U.S. Department of
Transportation (USDOT) through the Maritime
Administration (MARAD) organized a team of U.S.
port industry experts to assist in the development
of this module of the Port Planning & Investment
Toolkit. The module provides an overview of
America's Marine Highway (AMH) Program and

educates readers on how marine highway services
can become designated projects by USDOT. It
explains how to plan a new marine highway
service, determine its feasibility, and identify
possible funding mechanisms.

Purpose & Need

In 2018, trucks moved 11.9 billion tons of freight on
the U.S. transportation system, or 64 percent of
total tonnage. Exhibit 1 illustrates how truck
tonnage has risen steadily and is now 33 percent
higher than a decade ago.*

Exhibit 1: Historical Increases in Truck Freight Volumes
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Source: Bureau of Transportation Statistics Seasonally Adjusted Transportation Data,
https:/iwww.transtats.bts.gov/osea/seasonaladjustment/.

Notes: “Truck” and “VVater” are tonnage indices. “Rail” is the sum of carloads and intermodal units as reported
to BTS by the Association of American Railroads (AAR).

* https://fas.org/sgp/crs/misc/R45462.pdf

2USDOT, Bureau of Transportation Statistics and Federal Highway
Administration, Freight Analysis Framework, version 4.5.1, 2019,
https://www.bts.gov/faf.
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It is estimated that by 2045, trucks will carry 34
percent more freight, or 16.4 billion tons of cargo?
on the nation’s transportation network, placing a
significant burden on the U.S. Interstate Highway
system. Shifting a portion of this freight volume to
other transport modes will help relieve traffic on
congested highways and roadways throughout the
u.S.

Domestic waterborne transport, or short sea
shipping, can not only provide additional capacity
to the freight transportation system, but can also
move freight in a cost effective and environ-
mentally sustainable way. The increasing interest
in expanding the use of the U.S. marine freight
network to reduce landside congestion led to the
development of the AMH Program.

The AMH Program works to incorporate America’s
navigable waterways into the greater

transportation system. The vision of the program
is the “full integration of reliable, regularly
scheduled, competitive, and sustainable marine
highway services into the surface transportation
system that are a routine choice for shippers3.”
Goals of the program include relieving landside
congestion, reducing harmful air emissions,
providing new transportation options, reducing
wear and tear on roadways, and increasing the
efficiency, safety, reliability, and resiliency of the
U.S. transportation system.

This module of the PP&IT has been developed to
highlight existing marine highway services that
illustrate, in a practical way, the promise and
extensive capacity of the American domestic
waterborne system and to integrate marine
highways into the national, state, and local
transportation planning process.

3 https://www.marad.dot.gov/


https://www.bts.gov/faf
https://www.marad.dot.gov/
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The module is intended to assist port owners,
public agencies and private entities with the
planning, evaluation, and financing of marine
highway services that can alleviate landside
transportation challenges.

Outline

This module incorporates the primary phases
presented in General Projects Module of the PP&IT,
as shown in Exhibit 2. These phases and seven
elements provide a high-level structure that
comprise best practices for planning and
developing a marine highway service.

PLANNING

Initiate the effort by gaining an understanding of
the goals and objectives, data that needs to be
collected and stakeholders that should be
involved in the process.

Quantify the existing or proposed operation, the
competitive drivers that will lead to a sustainable
marine highway service and the potential demand
that could be met by the service.

Form alternatives for terminal locations, service
routes, vessels and operational characteristics.

FEASIBILITY

Assess alternatives based on physical, opera-
tional, market and financial performance metrics,
as well as economic and environmental impacts.

Evaluate each alternative based on qualitative
and quantitative criteria to identify the marine
highway service that best meets the needs of the
project stakeholders.

FINANCING

Strategize the investment approach to secure the
necessary financing for terminals, supporting
infrastructure, equipment, and/or marine highway
operations.

Structure the financing to take advantage of the
various available alternatives including federal,
state and local funding sources, and private
investment.

INTRODUCTION

Exhibit 2: Module Elements
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FEEDBACK LOOP

This module is not intended to provide step-by-
step directions to be followed sequentially. Instead
the module is organized around key elements that
can be adapted to specific needs and
circumstances. For example, there may be an
underutilized marine terminal that is known to be
well-suited from a physical standpoint for a marine
highway service, and the main unknown is the level
of demand a service would generate or require.

In other cases, the source of demand - a target
“anchor customer” or “missing link” opportunity —
may have been identified, and the main question
is finding a site or an operational service design
that meets customer requirements. Effective
marine highway planning can start either way: by
framing alternatives and then quantifying the
demand associated with those alternatives, or by
quantifying general demand and then forming
alternatives to meet that demand. From that
point, both paths lead to the Feasibility and
Financing phases.

The activities occurring at each phase can be
iterative and overlapping and might require
reconsideration of previous conclusions if
conditions change. For example, during the
evaluation of a marine highway project, the cost
of one component of the service may not return a
high enough benefit and the project alternatives
may need to be revisited.

Photo courtesy of TOTE


http://aapa.files.cms-plus.com/PDFs/Toolkit/General%20Projects%20Module.pdf
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Exhibit 3: AMH Three Step Approach
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Context

In addition to guiding users on how to address a
broad range of physical, operational, market and
financial considerations for a marine highway
service, this PP&IT module describes the process
to obtain support through the AMH Program. A
key differentiator of the AMH Program is the use
of both ‘route’ and ‘project’ designations as
precursors to federal assistance. The AMH
Program follows a three-step approach when
supporting opportunities for marine highway
services, as shown in Exhibit 3.

e Route Designation — Commercially navigable

waterways in the U.S. that are capable of

moving freight are designated by the USDOT

Secretary as AMH Routes. Refer to page 4 in

this module and Exhibit 5 for further details.
e  Project Designation — New or expanded

marine highway services that use U.S.
documented vessels on an AMH route and

mitigate land congestion or promote short
sea shipping are designated as AMH Projects.
Refer to page 6 in this module and Exhibit 6
for further details.

e Federal Support—DOT and MARAD
resources are available for sponsors of AMH

Port Planning & Investment Toolkit
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Projects to promote their use, efficiency and
public benefits. AMH grant funding is also
provided to successful public applicants and
private sector partners of designated projects
as funds are appropriated by Congress. Refer
to page 7 in this module and Exhibit 7 for
further details on opportunities for AMH
grant funding.

The term project throughout the Toolkit modules
is defined as the acquisition, development,
expansion or renovation of a single site, facility,
infrastructure element, or operational resource to
meet an identified or emergent need. However, a
marine highway “project”, a designated marine
highway “project” and AMH grant funding for a
marine highway “project” all have alternate
connotations.

In this module, a marine highway project/service
is a generic term for any existing or future U.S.
waterborne transportation service. Marine
highway projects designated by the Secretary are
referred to as AMH Projects. Projects receiving
AMH grant funding are typically components of
an AMH Project, such as a berth or equipment
used to support the marine highway service. The
term “"AMH Project element” will be used in this
module to describe the component(s) of the AMH
Project that could receive federal funding.

The audience for this module includes port
owners, operators, state and local government
agencies, and other stakeholders interested in
planning and implementing a marine highway
service between multiple ports. Readers may be
early in the planning stages and trying to
determine how to obtain an AMH Route or Project
Designation status, or operating an existing
marine highway service and seeking AMH grant
funding or other financing opportunities.

The module describes each step in the AMH
Program in the following subsection. Readers are
provided more comprehensive guidance on the
planning, feasibility and financing of marine
highway services in the three primary sections of
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this module. The planning and feasibility sections A summary of the AMH routes by region are
will assist users with applying for AMH Route and provided in Appendix B.

Project designations, while the financing section
describes the potential for AMH grant funding,
among other financing alternatives. However, the
AMH steps and the PP&IT phases are not
intrinsically linked as this module is meant to

The list of current AMH Routes throughout the U.S.,
including those in Alaska, Hawaii, and Puerto Rico,
can be found on the MARAD's website at
https://www.maritime.dot.gov/

. o _ grants/marine-highways/marine-highway.
provide broader direction on how to define and

implement a marine highway project. Marine highway routes that are designated by the
Secretary:

AMH Routes e are a component of the Nation's surface

The Marine Transportation System (MTS) transportation system;

consists of the over 25,000 miles of the nation’s . . :
> e are commercially navigable coastal, inland, and

navigable waterways including rivers, bays, intracoastal waters in the U.S. orin U.S.

hannel he Great Lak n- n L . .
channels, coasts, the Great Lakes, open-ocea territories, including connections between U.S.

routes and the Saint Lawrence Seaway System. ports and Canadian ports on the Great Lakes-
The MTS currently includes more than 25 marine
highway routes, as shown Exhibit 4, that serve as

extensions of the surface transportation system.

Saint Lawrence Seaway System, and non-
contiguous U.S. ports; and

e offerrelief to landside corridors that suffer from

AMH routes are typically identified by the traffic congestion, excessive air emissions or
landside highway or interstate they parallel (e.g., other environmental concerns and challenges or
M-5 is the AMH Route that parallels Interstate 5) provide new transportation options_

Exhibit 4: Designated Marine Highway Routes
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https://www.maritime.dot.gov/grants/marine-highways/marine-highway
https://www.maritime.dot.gov/grants/marine-highways/marine-highway
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Exhibit 5: Applying for AMH Route Designation

Route sponsors can submit AMH Route designation applications through the Program
Office. Eligible route sponsors are public entities such as state agencies, including
departments of transportation (DOT), metropolitan planning organizations (MPOs),

regional transportation planning organizations (RTPOs), port authorities, non-Federal

navigation districts and tribal governments.

The Program Office will evaluate and recommend AMH Route designations to the
Secretary based on an analysis and technical review of the application. AMH Route
designation applications are accepted and reviewed throughout the year and may be
submitted together with an AMH Project designation application. See
https.//www.maritime.dot.gov/grants-finances/marine-highways/route-designation for more
details.

REVIEW CRITERIA
e Physical description of the proposed route and connections to existing or planned
transportation infrastructure

e Surface transportation regions served

e  Summary of benefits to transportation region

e Summary of shipping routes or trade lanes that the AMH Route would benefit
e Entities involved (public and private partners)

e Estimate of volume of cargo that will shift to marine highway route

e  Extent of congestion reduction

e Net savings in emissions, energy consumption, maintenance cost and system
resiliency

e Captial and operational costs that may result from designation of the route

e Known or anticipated obstacles and mitigation strategies to deal with obstacles

SUCCESS FACTORS
e Extends the national surface transportation network

e Develops multi-jurisdictional coalitions
e Fosters collaboration between public agencies and private entities (if applicable)
e Improves reliability and resiliency of a route

e Creates public benefits

dantifiac nntanti-

rinAac far chinna

7

There are two distinct types
of AMH Routes: 1)
conventional routes that are
extensions of the national
surface transportation
system in the contiguous
U.S., and 2) non-
conventional routes that
support surface transport
between or among U.S. non-
contiguous states, territories
and/or the continental U.S.

The non-conventional AMH
Routes include waterways
serving Alaska, Hawaii,
Puerto Rico, U.S. Virgin
Islands, Guam and American
Samoa. Since it is infeasible
to quantify benefits
associated with a modal shift
for non-conventional marine
highway routes or projects,
applicants can discuss direct
benefits to customers,
including:

e transportation efficiency
gains for the U.S. public;

e operational cost savings
such as fuel costs;

e decreased freight costs;

e environmental
sustainability such as
fewer pollutants;

® maintenance time
savings when repairs can
be completed locally;

e increased safety and
supply chain resiliency;
and

e barge orferry rate
savings versus other
means of transportation.


https://www.maritime.dot.gov/grants-finances/marine-highways/route-designation
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AMH Projects
AMH Projects that are designated by the Secretary:

e eijther establish new marine highway services
or enhance existing services;

e use U.S. documented vessels such as barges,
container ships, and roll-on/roll-off (ro/ro)
ships, registered by the U.S. Coast Guard,
owned and crewed by U.S. citizens and built in
theU.S,;

e transport marine highway cargo (e.g., freight
in containers or trailers, rofro cargo, palletized
or unitized freight, or freight vehicles carried
on passenger vessels);

e operate along a designated AMH route; and

e has project sponsor(s) that include at least one
public entity, such as a port authority.

Examples of AMH Projects and non-designated
marine highway projects are provided in the
Project Profiles in Appendix C. Further details on
the AMH Projects can be found on the MARAD
website at https.//www.maritime.dot. gov/grants-
finances/marine-highways/project-designation

The Administrator will announce open season
periods for project applicants to submit AMH
Project designation applications by notice in the
Federal Registerand on MARAD's AMH Program
website. Exhibit 6 lists standard components in an
AMH Project designation application. The specific
evaluation criteria will be listed in the Federal
Register. In general, the applicant demonstrates
that the project is financially viable; the funds
received will be spent efficiently and effectively;
and a market exists for the service of the proposed
project as evidenced by financial statements, cost
models, contracts and written statements of
potential customers.

An AMH Project Designation Guide is provided in

Appendix D to assist applicants in the preparation
and submission of an AMH Project designation
application. An AMH Project designation is a

prerequisite for subsequent funding under the

AMH grant program.

INTRODUCTION

Exhibit 6: Applying for AMH Project Designation /

Project applicants can submit AMH Project designation applications
during the open season. Submission deadlines are usually twice per
year. See https.//www.maritime.dot.gov/grants-finances/marine-
highways/project-designation for more details.

REVIEW CRITERIA
e  Market or customer base to be served by the project including:

— Description of how market is served by existing
transportation options

— Expected cargo type, market and shippers

— Marketing strategies (if any)

e  Operational framework including origin-destination pairs, transit
time, frequency and vessel types
e  Cost model of proposed service including:

—  Costs for vessel load/discharge, operations, drayage, and
ancillary elements

— Comparison cost model for landside mode versus marine
highway mode

— Project finance plan with projected revenues and expenses

e  Overall public benefit quantification such as highway miles saved,
road maintenance and emissions savings, etc.

e  Marine highway routes to be utilized

e Organizational structure of the project

e Project partnerships, both public and private entities along with
documents affirming commitment or support for the project

e Public benefits as external net cost savings based on emissions
benefits, energy savings, landside transportation, economic
competitiveness, safety improvements, and system resiliency and
redundancy

e Proposed project timeline

e Project risks and mitigation strategies for infrastructure and
equipment gaps, and market forces beyond control

e Environmental considerations including National Environmental
Policy Act (NEPA) requirements

SUCCESS FACTORS
e A public entity applicant

e (Clear understanding of customer needs
e Guaranteed revenue stream

e Focus on controlling costs, right use of equipment, and increased
productivity

e  Market knowledge including competition and customer’s supply
chain


https://www.maritime.dot.gov/grants-finances/marine-highways/project-designation
https://www.maritime.dot.gov/grants-finances/marine-highways/project-designation
https://www.federalregister.gov/
https://www.maritime.dot.gov/grants/marine-highways/marine-highway
https://www.federalregister.gov/
https://www.federalregister.gov/
https://www.maritime.dot.gov/grants-finances/marine-highways/project-designation
https://www.maritime.dot.gov/grants-finances/marine-highways/project-designation

INTRODUCTION

AMH Project designation applicants can receive
assistance and answers to any questions from
MARAD's regional Gateway Offices.

The Program Office reviews applications on a
rolling basis every 6 months. Qualified AMH

Projects are announced shortly after the
completion of the 4-month review period.

AMH Program Support

AMH Projects can receive federal support and
apply for funding for AMH Project elements when a
Notice of Funding Opportunity (NOFO) is
published in the Federal Register.

The Program Office encourages project sponsors
and partners that have previously received AMH
Project designations to respond to AMH Grant
solicitations. NOFO's for AMH Project solicitations
include detailed information on application
requirements that can be used to develop

Exhibit 7: Federal Support for AMH Routes and Projects
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competitive applications. Further details are
provided in Section 3.2.1 and Exhibit 16.

AMH Routes and Projects are supported in several
additional ways, including reports and publications
from government and academia, and through
USDOT non-funding assistance as described in
Exhibit 7.

Once AMH Projects enter the operational phase
(either start of a new service, or expansion of
existing service), the Program Office will evaluate
them regularly to determine if the project is likely
to achieve its objectives. AMH Project designations
are effective for a period of five years, or until date
of completion, or MARAD cancels the designation.
Inactive AMH Project designations expire after
three years. AMH Project designations can be
extended by submitting an updated application six
months prior to the expiration.

J

In addition to providing federal funding to eligible AMH Project elements as discussed in Section 3.2.1, the USDOT

coordinates with project sponsors to identify the most appropriate actions to support AMH Routes and AMH Projects.

Support could include any of the following, as appropriate and within MARAD's resources:

e Promote the AMH Project with appropriate governmental, state, local and tribal government transportation planners,

private sector entities or other decision-makers.

e Coordinate with ports, state DOTs, RPOs/MPOs, localities, other public agencies (including Tribal governments) and the

private sector to support the AMH Project. Efforts can be aimed at obtaining access to land or terminals, developing

landside facilities and infrastructure, and working with federal, regional, state, local, and tribal governmental entities to

remove barriers to self-supporting operations.

e Pursue memorandums of agreement with other federal entities to transport, federally-owned or generated cargo using

waterborne transportation along the AMH Route and/or Project, when practical or available.

e  Assist with collection and dissemination of data for the designation and delineation of Marine Highway Routes as

available resources permit.

e  Work with federal entities and regional, state, local and tribal governments to include AMH Routes and Projects in

transportation planning.

e  Bring specific impediments to the attention of the advisory board chartered to address such barriers.

e Conduct research on issues specific to AMH Routes and Projects as available resources permit.

e Communicate with designated coalitions that align with AMH Routes and Projects to provide ongoing support and

identify lessons learned and best practices.


https://www.maritime.dot.gov/about-us/gateway-offices/gateway-offices
https://www.federalregister.gov/
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Frequently Asked Questions

Who can be an AMH Sponsor?

Although AMH designations often involve private entities such as vessel operators, authorizing
legislation currently requires AMH designation applications must be sponsored and submitted
to USDOT by a public entity, such as a State DOT, MPO, RPTO, or Port Authority. Public-

private partnerships (P3) are encouraged; however, a private entity cannot be an AMH Route or
Project Sponsor.

Can a private company receive AMH funding?

Yes, a private-sector entity is an eligible applicant for grant funding for AMH project elements if
the public sponsor of the AMH Designated Project provides their written permission. Grant
applicants have operational, or administrative areas of responsibility, that are adjacent to or
near the relevant designated AMH Project.

What resources are available to startup a Marine Highway Service?

In addition to possible funding assistance, the Office of Marine Highways, supported by the
Gateway Offices, may provide other support services. The AMH Program has provided funding
for demonstration projects, planning and design, and lease or purchase of equipment and
vessels. Market-related studies are ineligible to receive AMH grants. For more information,
contact your local MARAD Gateway Office. A listing of the Gateway Offices can be found on the
MARAD website at https.//www.maritime.dot.gov/about-us/gateway-offices/gateway-offices.

Are other types of freight such as bulk commodities eligible under the AMH Program?

The AMH program was established to encourage the increased use of domestic marine
transportation. Given that the majority of water freight shipping systems in the U.S. already
transport bulk commodities, this cargo type is excluded from the program. Thus, services
carrying bulk cargo are ineligible for the AMH program unless the cargo is stored in containers
or packages that are handled individually.

Are existing domestic marine transportation services eligible under the AMH
Program?

Yes, U.S. flagged carriers that are already operating on designated AMH route(s) are
encouraged to partner with an eligible public sponsor to apply for a designation. Upon receipt of
an AMH Project Designation, the domestic carrier may subsequently apply for AMH grant
funding to expand their service or to offer public benefit, such as reduced emissions, energy
savings, infrastructure maintenance savings, economic competitiveness, safety improvements,
or system resiliency and redundancy.

Can I receive an AMH Project Designation for a domestic service that operates on non-
contiguous AMH Routes?

Yes, the AMH program has been expanded to encompass the entire U.S. domestic marine
transportation system, including routes between the mainland and non-contiguous ports and
between islands, such as those in Hawaii and Puerto Rico.


https://www.maritime.dot.gov/about-us/gateway-offices/gateway-offices

Planning

Marine highway project planning involves
operational and financial analyses and stakeholder
engagement to implement a service in a realistic,
profit-oriented manner. Marine highway service
customers such as freight shippers and receivers
consider price, speed, reliability, safety and
security, and in-transit visibility and control. These
service characteristics also contribute in some
degree to supply chain costs incurred by freight
shippers. It is therefore essential to understand
these service characteristics and costs for existing
modes and meet or exceed these parameters for a
marine highway service to be feasible in the near-
term and sustainable in the long-term.
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1.1 Initiate

Determining project goals and expectations,
collecting data that provides insight into the modal
and supply chain requirements of shippers, and
identifying stakeholders that may benefit from
marine highway services are the first steps in the
planning process.

1.1.1 Project Goals & Objectives

Clearly defined goals and objectives, reflecting
consensus on the part of local, regional, and state
partners, is part of a successful public engagement
program. Further details on involving key
stakeholders are discussed in Section 1.1.3.
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Typical goals include:

e Reduce congestion and emissions from
landside transportation of freight

e Reduce cost, including warehousing expenses
e Improve service reliability

e Improve speed of service in areas with highly
congested roadways or circuitous routes

e Reduce wear and tear on roadways
e Improve public safety and security

e Improve utilization of existing or legacy
marine infrastructure and assets

e Retain or create jobs in marine transportation
industries

® Improve regional economic attractiveness and
competitiveness

1.1.2 Data Collection

Gathering information from previous research and
site visits informs the planning effort and helps
identify topics relevant to marine highway service
development. Reviews of existing and/or defunct
services and their characteristics offers insight on
what worked and what did not work. This includes
ports served, commodities/cargo handling offered,
service characteristics, funding arrangements,
organizations involved; marketing done prior and
during service; and shipper response to the service.

Exhibit 8 provides a list of data that is often
needed for marine highway project planning and
assessment efforts. Some of this information may
already be known at the outset of the project. The
planning process outlined in this module is
designed to help the project team fill in any gaps.

Key considerations in implementing a marine
highway service from private and public sector
perspectives can also be obtained through
stakeholder outreach efforts.
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Exhibit 8: Sample Types of Marine Highway Project Data
Strategi
r? egllc/ Infrastructure Operational Market Financial
Legislative
Ports’ Planning Facility Domestic Carrier Freight Origins- Operating Costs

Documents

Multi-
jurisdictional/
Multi-agency
Arrangements
Public-Private
Partnership

Opportunities
Enabled in Law

Regional
Economic and
Business Data

State/Local
Freight Plans

Legislative
Requirements

Requirements
(e.g., Dredging,
Marine Structures,
Upland Sitework,
Remediation,
Structures)

Site Plans,
Condition
Assessment
Surveys and
Reports

Waterside Access

Truck and Rail
Access, Inland Rail
and Highway
Networks

Environmental Site
Assessment
Reports

Schedules and Fleet
(e.g., Vessel Types,
Capacities, Fuel
Types)

Route Characteristics
(e.g., Distances,
Navigation
Restrictions)

Cargo Handling
Equipment Inventory
and Requirements

Modal Differences
(e.g., Emissions,
Safety, Maintenance
Costs)

Terminal Operating
Characteristics

Labor Agreements
and Relationships

Destinations Surveys
and Statistics and
Domestic Commodity
Flow Data

Shipper Preferences
(e.g., Service
Frequency, Cargo
Visibility)

Ports’ Historical Cargo
Volumes and Types
(e.g., Import, Export,
Empty)

Cargo Attributes (e.g.,
Size, Refrigeration,
Seasonality)

Market Forecasts

Competitor Port
Documents (e.qg.,
Strategic Plans)

(e.g., Crew, Fuel,
Cargo Handling,
Drayage,
Management,
Taxes)

Capital Expenses
(e.g., Vessels,
Cranes, Marine
Structures)

Competitive Truck
and Rail Rates

Revenue Forecasts

Funding Programs
and Opportunities
(Federal, State,
Regional, Local, and
Private)

Contracting
Requirements

1.1.3 Stakeholder Engagement

Stakeholders, decision-makers, and potential

customers alike, need to understand the

economic, environmental and energy benefits of
expanding domestic water transportation services
to relieve landside congestion. This information is

valuable in moving both infrastructure projects

and marine freight-friendly initiatives forward.

Marine Highway Project Stakeholders

The list of potential stakeholders can be extensive,
but it is critical to understand the key players and

their roles at the outset of the process.

Customers

Potential customers generally include major

freight-generating industries active in a region.

This includes resource extraction industries,

processing and manufacturing companies, food

services, construction services, fuel services,

transportation equipment, and wholesale/retail
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businesses. Typically, a local or regional economic
development agency maintains a list of the largest

regional industries, and it is generally not difficult

to determine which of these are freight

dependent. Another means to identify key

industries is through inexpensive commercial

databases like InfoUSA, which provide lists and

addresses of industries by North American

Industry Classification System (NAICS) code.

Operators

Marine service operators and terminal operators

can include those already active in the region and

can be expanded to those operating in surrounding

regions, or nationally. Consider whether the

marine service operator provides inland, coastal, or
open-ocean services, based on the project service

concept, and whether the terminal operator is

experienced in handling the kinds of commodities

and equipment likely to be utilized in the service.
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Government

Many different levels of government are involved in
planning, permitting, and in many cases funding
marine highway services. This can include
representatives from local governments,
MPOs/RTPOs, state-level departments
(transportation, economic development,
environmental protection), and federal-level
departments (e.g., MARAD, U.S. Army Corps of
Engineers, Department of the Interior, U.S. Customs
and Border Protection, Homeland Security).
Typically, the engagement process begins with
clearly known local, regional and state participants,
and expands to include federal agencies as needed

Port Planning & Investment Toolkit
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Port Users

Most regions with ports have active port user
groups, regional freight stakeholder groups, or
similar groups comprised of public representatives,
truckers, railroads, marine operators, customers,
and community representatives. These groups are
good forums to share information and generate
interest and feedback.

Outreach Activities

Outreach activities, such as performing surveys,
interviews and site visits, and/or conducting
industry workshops or webinars, provide the
project team with the opportunity to reach:

depending on the permitting and implementation
requirements associated with the project. However,
there is value in engaging the broad range of federal
partners at an early stage in the process, for input
and guidance towards the most feasible and
implementable project.

Coordination with your State DOT, MPO and/or RTPO

By facilitating marine highway services, states, MPOs and RTPOs can take
advantage of the benefits associated with the AMH Program including
reduced landside congestion and maintenance costs, and improved public
safety and security. AMH Route and Project sponsors can work with their
state DOTs, MPOs and RTPOs to incorporate marine highway services
(including ferries) in state, multi-state and regional transportation plans.

State DOTs, MPOs and RTPOs produce a Long Range Transportation Plan

(LRTP) and/or Metropolitan Transportation Plan (MTP) for a 20-year planning

horizon and a Statewide Transportation Improvement Program (STIP) and/or

Transportation Improvement Program (TIP) for a shorter planning period.

These plans involve the planning and programming of surface transportation
assets, including port and intermodal facilities. State DOTs, MPOs and
RTPOs are responsible for distributing federal transportation funds to their
area of responsibility.

Incorporating marine highway projects in local, regional and state planning

documents is a first step in securing funding through the federal government.

Rudimentary information about the proposed marine highway project would
first be listed in a long-range plan such as an LRTP or MTP. Once the project
is better defined and funding has been allocated, the project may be included
in shorter-range plans such as a STIP or TIP and a city or county capital
improvement program. Refer to Section 3.2.3 for additional details.

Shippers, carriers and distributors of
goods who can identify the principal
drivers of their freight modal choices.

Potential customers and users of
marine highway services to understand
their supply chain requirements and
ability to benefit from the service. Large
freight shippers and receivers often
have professional logistics managers
who can provide this insight.

Potential marine transportation service
providers — vessel and barge operating
companies —who can describe their
ability to provide services, and at what
levels of cost, speed, availability, and
reliability, given their current or
potential future vessel fleet and other
assets.

Shipping lines or carriers who can
commit to providing bills of lading
toffrom the marine highway ports.

Port owners or terminal operators who
can explain the physical and operational
marine highway assets available and
those that may be required.

Local, regional, state and federal
government partners who can assist
with permitting, funding, and overall
implementation.

11
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e Localinterest groups, such as established
port user groups, and the residents that
could be impacted by the service, who can
provide their perspective on the potential
advantages and disadvantage to the
community.

The importance of reaching out early in the
process to each of these stakeholders cannot be
overstated. Immediate outreach ensures that all
realistic opportunities and potential fatal flaws are
considered, and helps form the funding,
permitting, environmental, operational, and
community partnerships that are essential to
implementing and sustaining a service.

1.2 Quantify

In the planning process, the first phase of technical
work is to quantify demand and combine
information about commodity flows with ports’
suitability based on geographic relevance, existing
operational capabilities and capacity and
connectivity to acceptable infrastructure.

As previously noted, it is also reasonable to take
another approach that starts with framing
potential alternatives based on known
opportunities for specific sites, and then address
capabilities and demands.

1.2.1 Existing Conditions

Ports vary in size, commodities and cargo types
handled, and organizational structure. Facility and
operational considerations at a hub container port
will be considerably different than at a small
general cargo port. Assess each port’s current
physical assets and operational capabilities with
respect to the proposed potential project.

Existing capacity, work rules, types of vessels,
highway and rail connectivity, and interaction with
other port operations should be considered.
Emphasis can be placed on each port’s availability
of suitable physical sites and facilities and the
nature and extent of improvements necessary for a
marine highway service to capture potential
demand.

12
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1.2.2 Market Demand

Potential demand is the basic The Commonwealth of Virginia’s Barge

and Rail Usage Tax Credit incentivizes
companies to use an alternative method
of transportation instead of moving cargo
volume over Virginia’s highway system. A
company can receive $25 credit per TEU
(or 16 tons of non-containerized cargo) in
excess of the amount of cargo shipped by
barge or rail during the preceding year.

determinant of whether
marine highway services can
succeed. Potential demand
can include collective goods
flows such as international
containerized cargo moved
through major international
ports that could be

The program has provided tax credits to
companies who move cargo by the "64
Express” marine highway service through
the Port of Virginia. Refer to
https://law.lis.virginia.gov/vacode/title58.
1/chapter3/section58.1-439.12:09/ for
additional details.

transported relatively long
distances to and from coastal
areas via water rather than by
truck. But demand for marine
highway services can also
include very commodity-
specific and/or more regional
niche markets with unique
origins and destinations. Successful marine
highway development may depend on combining
various niche markets that may not be able to
stand alone into services that are viable when put
together.

Hence there are different approaches to
quantifying freight demand for potential marine
highway services. Ideally, time and planning
budget will allow for various analyses, although
one approach may suffice if resources are
constrained.

Freight Data Analysis

One approach is to use national level commodity
flow data from the USDOT Freight Analysis
Framework (FAF). FAF is a freight flow model that
incorporates a variety of national datasets,
including the U.S. Census Bureau’s Commodity
Flow Survey. FAF provides estimates of tonnage,
value, and ton-mileage, according to:

e general commodity codes aggregated into
over 4o classifications,

e moving between 132 regions (defined Business
Economic Areas [BEAs]) and 5o states,

e by defined modes: truck, rail, water, air,
‘multiple modes’, pipeline, and other/unknown.


https://law.lis.virginia.gov/vacode/title58.1/chapter3/section58.1-439.12:09/
https://law.lis.virginia.gov/vacode/title58.1/chapter3/section58.1-439.12:09/
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The domestic legs of import and export moves are
captured and linked to international origins,
destinations, and gateways including seaport,
airport, and border crossing BEAs. Importantly,
FAF also provides future year forecasts that can be
used to estimate changes in flow volumes. A FAF
tabulation tool can be found at Attps:/faf ornl.gov/
faf4/extraction0.aspx

An example use of FAF for marine highway
planning would be as follows:

1. User identifies the BEA where the proposed
marine highway facility will be established.
This is the core of the market to be served.

In some cases, the user may want to specify
multiple BEAs, if the intent is to serve a larger
market region.

2. Useridentifies candidate BEAs at the other
end of a potential marine highway service. The
other ends may be known, or the user may be
interested in testing multiple possibilities. In
any case, the other ends should be meaningful
freight-generating and freight-receiving
regions, served directly by marine freight
facilities or within close proximity to them via
inland transportation.

Exhibit 9: Example FAF Data Extraction
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3. User specifies the commodities of interest.
Marine highway services are not targeted at
serving bulk goods, so commodities like
petroleum and coal can be excluded.

Similarly, marine highway services are not
ideally suited for time sensitive or perishable
high value goods, where delivery speed is at a
premium.

As defined by MARAD, an AMH Project
transports goods that are containerized,
palletized, unitized (single pieces of machinery
or equipment, etc.), or rofro cargo (wheeled
cargo such as automobiles, trucks). Any
commodity class fitting that description may
be selected.

4. User specifies the modes of transportation to
be examined. Commodities moving by
pipeline and air can be eliminated.
Commodities moving by water already move
by water, and do not require a new service.
This leaves trucking, rail, and ‘multiple
modes’ (combinations involving truck-rail,
truck-water, etc.) as the key modes of
interest.

5. User extracts FAF domestic flow data for the
core BEA, other end BEAs, commodities of
interest, and modes of interest, for current

- - and future years. Note that the
From To Year|Mode |Commodity Tons (from | Container data extraction is performed
4
T E) 20 twice — once with the core BEA
Pittsburgh PA [St. Louis MO |2020(Truck (43 Mixed Freight 11,000 611 as the origin, and again with
Pittsburgh PA [St. Louis MO [2020|Rail |43 Mixed Freight 0 the core BEA as the
Pittsburgh PA |St. Louis MO |2045|Truck |43 Mixed Freight 15,000 833 destination —to c.apthre two-
_ - - : _ way flows. The direction of
Pittsburgh PA [St. Louis MO | 2045 [Rail 43 Mixed Freight o) flows, and differences
St. Louis MO |Pittsburgh PA [2020|Truck |43 Mixed Freight 15,000 833 between inbound and
St. Louis MO | Pittsburgh PA |2020Rail 43 Mixed Freight o outbound flow volumes, are
itical i ions. A
St. Louis MO | Pittsburgh PA [2045|Truck |43 Mixed Freight 22,000 1,222 critical considerations o
sample FAF data extraction is
St. Louis MO | Pittsburgh PA 2045 | Rail 43 Mixed Freight o) given in Exhibit g.

4 Note that FAF does not provide container equivalents. For FAF
commodities that are known to be handled in containers, the analyst can
assume 15-23 tons per container. For analysis purposes, 18 tons per
container is a useful rule of thumb. However, because FAF commodity
groups are very broad, even for commodity groups that are

containerized, some share of tonnage will not be in containers; similarly,
groups like ‘transportation equipment’ include a combination of ro-ro,
project cargo, and containerized moves. Handling types for target
commodities are best determined through direct input by potentially
interested users.

13
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Interviews with Potential Users

Another approach is to directly contact and survey
potential service users. Typically, this starts with a
candidate list of industries and commodities
known to be associated with a region. For
example, in one region that has been studied, it
was well known that a local producer of bottled
water is distributing to other coastal regions, and
that producer was therefore a potential anchor for
a marine highway service. In another, it was known
that a set of deep-water port users could benefit
from a marine highway connection to an inland
river port facility. When potential users are not
known at the outset, comprehensive candidate
lists can be compiled from various sources,
including:

e  Existing port customers, who may be
interested in expanded service options
provided by a marine highway.

e Otherlocal and regional industries, identified
by economic development agencies and/or
commercial databases such as InfoUSA or
Moody's, which provide lists of industries
sorted by NAICS code and ranked by
employment and output.

An initial examination of FAF data can be used to
screen certain types of commodities and origin-
destination flows that offer potential. The analyst
may, for example, find good potential for
palletized lumber movements but not for food
product movements. This provides useful guidance
in filtering the list of potential industries to
contact. In this example, the analyst would look for
industries in NAICS codes related to lumber, and
not food products.

Once a candidate list is developed, the project
proponent conducts one-on-one interviews to
understand the industry’s overall supply chain and
major flows by commodity, origin-destination pair,
and modes. If there are significant flows between
the project region and other regions that could be
served by the marine highway, the interviewer
may probe further to determine the general

14

service requirements in terms of cost, availability,

reliability and speed that a service would have to

provide in order to meet customer needs. The

analyst should make informed estimates of the

share of volumes that might utilize a marine

highway service. In some cases, the candidate list

is short and focused on a few key commodities; in

others, itis long and diverse.

Considerations for Marine Highway Stakeholder
Interviews

Criteria in modal choice (speed, reliability, service frequency,
consignment sizes, rates);

Perceived “risk” in trying a new modal option;

Adequacy of transportation infrastructure related to the
route/project;

Willingness to shift to waterborne transportation and
determining factors;

Possibilities for induced demand based on the availability of
waterborne transportation;

Concerns regarding waterborne transportation (e.g., speed,
connections, costs related to making mode shifts, service
reliability, requlation, etc.);

Characteristics of the commodities/shipments that they feel

best suited for marine highway services;

Views on ports, terminals and/or locations best suited for
maritime highway service nodes.

1.2.3 Competitive Position
Every freight shipper has, for every commodity, a

set of supply chain performance targets for cost,

reliability, and speed, with the assumption of

minimum loss or damage. If the marine highway

service offers better performance metrics for a

specific shipper and commodity, it is a strong

candidate to attract that shipper’s business.

Determining how competitive a proposed marine

highway service will be versus other potential

freight transportation modes is therefore a critical

step in the analysis process.

PLANNING
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As previously noted, marine highway services are
not competitive with pipeline freight (which by
definition is not a marine highway commodity
class), or with time sensitive air cargo. That leaves
truck, rail, and intermodal combinations involving
truck and rail, as the modes where a marine
highway can compete on cost, reliability, and
speed.

e Cost and Price. The clearest benefit a marine
highway service can offer is price. On a ton-
mile basis, water movements are significantly
less expensive than truck or rail. However, any
price advantage of the marine highway service
should be considered in the context of the

Port Planning & Investment Toolkit
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tend to be very reliable, but for other
customers reliability can vary. In some cases, a
marine highway may have the advantage.
Trucking has the benefit of offering door-to-
door, on-demand service, with generally high
reliability, but that reliability can erode quickly
in highly congested urbanized regions.

Speed. Marine highway services are almost
always slower than trucking, except in cases
where the water route is short and direct, and
the land route is extremely circuitous or highly
congested. Examples of this are the New York
Harbor crossings and the Cross Sound Ferry in
Connecticut. Marine highway services are also

overall logistics cost. The end-to-end price
paid by a shipper includes many different
logistics components; the water move is only
one of them. Every component needs to be
considered and included. This is also true for

reliability and speed analyses.

e Reliability. Marine highway services can run on
fixed schedules, and apart from weather
events they are resistant to disruption. Rail
services for premium intermodal customers

Exhibit 10: Examples of End-to-End Logistics Components

typically slower than rail on a point-to-point
basis, although train scheduling and railcar
handling delays in the national system can
significantly reduce this disadvantage.

Exhibit 10 provides examples of end-to-end

logistics components for the various modes.

These are the most common logistics patterns, but
there are many other combinations. For example,
intermodal rail often includes a consolidation/
deconsolidation step, where the international-

from customer
origin to
intermediate
handling
(warehouse/
distribution center,
consolidation or
deconsolidation)

e Drive empty truck to
next pickup

terminal

e Unload railcar
at customer
destination

e Return empty
railcar and / or
empty
container

Option | Truck Direct Service Rail |Rail-Truck Marine Highway
1 e Driveloadedtruck |e® Loadrailcarat (e Drive loaded truck from e Drive loaded truck from

from customer customer customer origin to rail customer origin to MH

origin to customer origin terminal terminal

destination e Moveloaded |[e Load railcar atorigin e Load MH barge at origin

e Drive empty truck to railcar from terminal terminal

next pickup on(gjm t'erm.mal ® Move loaded railcar from |e  Move loaded MH barge from

2 e Drive loaded truck to destination origin terminal to origin terminal to destination

destination terminal

e Unload railcar at
destination terminal

e Drive loaded truck from
destination terminal to
customer destination

e Drive empty truck to/from

rail terminals, move empty

railcars, return empty
containers

terminal

e Unload MH barge at
destination terminal

e Drive loaded truck from
destination terminal to
customer destination

e Drive empty truck to/from
MH terminals, move empty
MH barge, return empty
containers
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dimension containers (typically 20’, 40’, and 45")
are trucked to transloading centers and the
contents reloaded into 53’ domestic containers
before moving to rail. Marine highway services can
include moves to and from rail, not just trucks. Any
analysis should consider the logistics components
that are most representative of a potential marine
highway service and its truck and rail alternatives.

In all cases however, it is vitally important to
consider the end-to-end nature of freight
movement services across the elements that
impact performance (cost, reliability, speed). This
includes addressing the movement of empty
equipment — trucks, railcars, vessels, and empty
container returns — as these moves are important
in determining not only the cost to provide freight
service, but also the price charged to shippers.
These costs are generally based on cost plus profit
divided by the number of loaded revenue units
handled.

Assuming one or more regions that could
potentially be served by a marine highway has
been analyzed, a matrix or model can then be
developed to compare the performance
characteristics of different freight transportation

Exhibit 11: Example of a Competitive Performance Matrix

Photo courtesy of TOTE

include:

=

an example of such a matrix.

schedule frequency,

PLANNING

options to serve these regions. Exhibit 11 provides

At this stage of planning, the analyst is concerned
with ‘apples to apples’ comparisons of basic
metrics. In practice, each of these factors will vary
based on operational service design. Door-to-door
performance factors for a marine highway service

the number of intermediate route stops,

backhaul and
container return
factors; total cost
and consumer price

meeting schedule
delivery window

backhaul and
container return
factors; total cost
and consumer price

per loaded unit per loaded unit °
e Timetoload, travel, |® Time to load, travel,
unload unload
e Probability of e  Probability of

meeting schedule
delivery window

Service Pair Truck Direct Service Rail Rail-Truck Marine Highway

New Freight City |e  Truck miles e Rail miles e Rail and truck e Vessel and truck miles

to Freightville e Cost perloaded e Cost perloaded miles e Vessel cost per loaded mile;
mile; empty mile; empty e Rail cost and empty backhaul and

price, time,
reliability for
linehaul
component
Truck cost and
price, time,
reliability for
drayage
components at
both ends

container return factors;
total cost and customer price
per loaded unit

e MH terminal handling cost

e Time to load, travel, unload

e Probability of meeting
schedule delivery window

e Truck cost and price, time,
reliability for drayage
components at both ends

New Freight City
to Freight Beach

New Freight City
to Fort Freight
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e total demand,

e the utilization of vessel space in the headhaul
direction, and

e the amount of unutilized backhaul capacity
and empty container returns amongst other
factors.

There is substantial interaction between schedule,

utilization, cost, and price, which should be clearly

understood even at the cost of some analytical

effort. Before making that effort, however, a

simple comparison of basic performance metrics

can inform the analyst whether further research is
warranted. Two simple tests are:

e Forany service pair, if a potential marine
highway service offers a per-unit price
advantage over truck, rail, or rail-truck, with
comparable reliability, it is worth considering
in more detail.

e Forany service pair, if a potential marine
highway does not offer a per-unit price
advantage, it can be dropped from
consideration unless it offers clear and
substantial advantages with respect to speed
or reliability.

A typical situation facing the analyst involves
distance. Looking back to Exhibit 11, assume that
New Freight City is 50 miles from Freightville and

500 miles from Freight Beach.

Photo cortesy of Port of Greater Baton Rouge
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On a per-mile basis, the marine highway vessel
operation is far less expensive than the all truck
option.

However, the marine highway also incurs costs for
customers to dray to and from the terminals and
for terminal handling. At 500 miles, the linehaul
advantages of the marine highway services
outweigh the effects of its additional costs, and it
is more cost effective than trucking. At 5o miles,
there is not enough linehaul mileage for the
advantage to matter, and trucking beats the
marine highway. Distance considerations are also
important when considering truck moves to and
from marine highway terminals. The service is
more attractive for customers located at, or close
to, the terminals, because their trucking distances
and associated costs will be significantly lower.

It may not be possible to specify precisely the
physical locations of customers and terminals
within origin and destination regions, or route
miles, or costs per mile, or empty factors, or any of
the other performance metrics called for in Exhibit
11. In such cases, some basic rules of thumb can be
used to make initial determinations of the
potential competitiveness of a marine highway
service, and subsequently perform more careful
investigations for services that appear to offer
potential.

Some simple analysis processes and rule of thumb
factors that have proven useful in previous
analyses are listed in Exhibit 22. Of course, if rules
of thumb are applied at this stage of the planning
process, the analyst is urged to confirm and
validate them through further investigations at
later stages of the analysis.

Perhaps the most important figure in the
Competitiveness Analysis matrix is the customer
price for the marine highway service. Many factors
determine pricing, for that reason a rule of thumb
is not offered.
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Exhibit 12: Rules of Thumb for Preparing an Initial Competitiveness Analysis

PLANNING

Factor Truck Direct Service Rail  [Rail-Truck Marine Highway
Route Miles |Centroid of origin BEA to | Take distance from  |Rail distance, plus Water travel mileage, plus trucking
centroid of destination  |maps or apply circuity [trucking distance from  [distance from marine terminal to
BEA or known industry |factor of 1.1xto 1.3x [rail terminal to centroid |centroid of BEA or known industry
cluster, calculated using |[trucking distance of BEA or known cluster
web-based mapping industry cluster
Travel Time |Web-based mapping, Varies widely, but Varies widely, but Determine vessel operating speeds
(excluding plus 1-4 hours at each generally between 2x |generally between 2x based on types of vessel that could
schedule end for gate processing |and 4x trucking time; |and 4x trucking time; potentially be utilized and apply to
effects) and load/unload add 1 day or moreif |add 1day or more if mileage
interchanging interchanging between
between railroads railroads
Customer Larger of $1.40to $2.00 |60-70% of the per- 60-70% of the per-mile  [See discussion below, plus $50 to $75
Price per unit mile (for longer |mile trucking price, |trucking price, plus $50 |charge for load and unload at each
delivery) or $75to $150 |plus $50 to $75 to $75 charge for load end, plus $75 to $150 drayage cost at
(for shorter drayage charge for load and  |and unload at each end, |eachend
trips) unload at eachend  |plus $75 to $150 drayage
cost at each end
Reliability /  |Reliability varies; Reliability varies; Reliability varies; Reliability varies; available if there are
Availability  |available if user has available if there are |available if there are direct water connections or passable
passable road direct rail passable roads roads, subject to closures from events
connections at both (e.g., ice, high/low water), and
ends of trip infrastructure condition (e.g., locks)

Note: Customer price factor values are hypothetical and for illustrative purposes only. Load and unload charges and drayage costs can vary significantly, ranging from $50
to more than $400 depending on port location and other conditions.

The analyst can estimate marine highway service .

price as follows:

e Consider the range of marine highway vessel
options: tug and barge tow, integrated tug
and barge, lower-speed self-powered vessel,
higher-speed self-powered vessel, rofro
capability, etc. These choices impact service
speed and may impact assumptions about

service reliability and availability.

e Work with published data (e.g., other marine
highway studies) and potential vessel

operator profit.

Add 10 percent if vessel costs do not include

e Test non-vessel costs assuming 100 percent, 75
percent, and 5o percent capacity utilization. The
actual utilization will be estimated in later planning
stages; for now, the goal is to establish a range of
costs based on a range of utilization. For example, if
the vessel holds 200 containers, test scenarios of

200, 150, and 100 containers, where each container

incurs a charge of $50 to $75 for load and unload at

each end, plus a $75 to $150 drayage cost at each

end.

operators to estimate representative vessel

costs per one-way trip.
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e Divide the summed costs by the number of capt

revenue units for each scenario. This is

different from the total number of units

handled. Returning empty containers and

The Baton Rouge - New
Orleans container-on-barge
Shuttle service is meeting a
market need by
repositioning empty
containers from Memphis
to Baton Rouge for resin to
be loaded. The containers
are then shipped by barge
along the Mississippi River
to the Port of New Orleans
for export to overseas
markets. Refer to
https.//ops.fhwa.dot.gov/
publications/fhwahop 1802
O/modal_shifts.htm for
additional details.

1.2.

equipment to a customer creates
operating cost (load/unload and com
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ure market share, and either perform

sustainably or require operating subsidies.

4  Market Capture

Once a basic sense of market demand and

petitive metrics for potential marine highway

drayage) and generates little to no service pairs has been quantified, the estimates of

additional revenue. If a service is 100
percent utilized but has all its requ
loaded traffic moving in the
headhaul direction and none in the
backhaul direction, its revenue loads °
are 5o percent of its utilized slots. It

is more common to see 100 percent
loaded traffic in one direction and

5o percent in the other, so revenue

units represent 75 percent of total

traffic. Getting 100 percent revenue

loads in both directions is a

theoretical best-case scenario,

because it means a dollar return for

every slot on the vessel, although

this is rarely achieved.

An example calculation is shown in Exhibit 13. °

The vessel characteristics are hypotheticals, not
rules of thumb, but the process is similar for any
set of vessel characteristics. In this example, the
estimated marine highway service price ranges
from $175 to $440 per container, based on the
vessel type, utilization, and revenue-load share.
Looking at these cost ranges versus the cost of
competing truck or rail services provides an
indication of whether a marine highway service
has the potential to meet customer needs,

market capture and volume, service pricing, vessel

irements, and related information can be

refined. Assume, for example, that the following
information is known from planning efforts so far:

Demand Analysis: FAF analysis indicates New
Freight City ships 20,000 containers of mixed
freight southbound to Freight Beach under
current conditions, growing to 25,000
containers per year by 2040; Freight Beach, in
turn, ships 10,000 containers of machinery
northbound to New Freight City under current
conditions, with no growth through the year
2040. Interviews identify several freight
shippers with a potential interest in marine
highway service, but the volumes they control
are less than the tonnages estimated by FAF.

Competitive Analysis: Rail service between
New Freight City and Freight Beach is not
available because a stretch of track in Transit
City, located between the two, has been sold
to a commuter railroad. For the 5oo-mile haul,
trucking offers customers a price of $700 to
$1,000 per loaded container including the
effects of empty moves, at a travel time of
eleven hours including hook and drop, with
service on-demand.

Exhibit 13: Example Calculation of Hypothetical Marine Highway Price per Loaded Container

Vessel Options Vessel Revenue Loads as Share of Utilized Slots
Utilization 100% 75% 50%
Conventional tug and barge with capacity for 100 100% $175 $233 $350
containers and one-way vessel cost (including profit) of 75% $183 $244 $367
$2500; $150 fixed cost per unit at each end
50% $200 $267 $400
Large, fast self-powered vessel with capacity for 5oo 100% $ 185 $247 $370
containers and one-way vessel cost (including profit) of 75% $197 $262 $393
$17,500; $150 fixed cost at each end
50% $220 $293 $440
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e Assume that the marine highway service cost
example (Exhibit 13) is applicable, in which
case marine highway customers would be
offered a price of $175 to $440. However, the
service time is longer, at four days for door-to-
door delivery excluding vessel schedule
effects, and ice blockages restrict operations
for one month of the year. This kind of split
decision — where marine highway outperforms
other modes on price, but not on other factors
—is common. In cases where the marine
highway does not prevail at least on price,
there should be other compelling reasons to
proceed further with the analysis.

There are various methods to determine the share
of demand that might be attracted to a marine
highway services based on the competitive
analysis factors. Examples include:

e Method #1: Develop a comprehensive Stated
Preference Survey, in which shipper
preferences for cost, reliability, speed, and
other factors are translated into a set of choice
equations that reflect the elasticities for each
of these variables. The performance attributes
associated with current service options and
the potential marine highway service become
inputs to equations that estimate how much
demand could shift from other modes to the
marine highway. Stated Preference Surveys
can be time-consuming and expensive, but
they are undoubtedly the preferred method in
cases where the population of potential
customers is not fully known.

Photo courtesy of Crowley Maritime Corp.
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Example application: Multiple scenarios are
evaluated using Stated Preference Survey results.
The least favorable for the marine highway service
(%700 per loaded unit by truck, $440 by marine
highway) yields an estimated diversion rate of 5
percent; the most favorable for marine highway
($1,000 per loaded unit by truck, $175 by marine
highway) yields an estimated diversion rate of 10
percent. Applying 5 percent and 10 percent
diversion rates to FAF service volume yields a
demand estimate of 10,000 to 20,000 loaded
containers southbound and 5,000 to 10,000 loaded
containers northbound.

e Method #2: If the marine highway service is
expected to serve just one user, or one or two
major anchor users, comparable information
may be obtainable, to some extent, through
interviews.

Example application: Two potential southbound
anchor shippers are identified. They indicate an
interest in using the marine highway, provided
there is once weekly service at a cost discount of 25
percent versus truck, and that marine highway
travel time and reliability characteristics align with
their logistics needs. The shippers would each move
100 loaded containers southbound per week if
these conditions are met. One potential
northbound anchor shipper is identified but
expresses no interest in a marine highway service
due to special handling requirements for its
products. The marine highway satisfies the price
requirement, so southbound demand can be
estimated at around 10,000 loaded containers per
year, while northbound demand is not quantified.
To account for other potential users beyond the
anchor users, apply a percentage increase — for
example, adding 20 percent to the southbound
volumes (another 2,000 containers) and assuming
2,000 loaded containers northbound — although
shipper-sourced information is of course preferable.
This example points out the strong value of
developing the Competitiveness Assessment before
interviewing potential uses, so detailed preference
questions can be posed.

PLANNING



PLANNING

e Method #3: For a quick ‘what if’ analysis, or if
budget and time are extremely constrained,
some rules of thumb can be applied for
interim planning purposes, provided they are
appropriately validated by more rigorous
analysis at a later time.

Example application: It is not unusual to assume
a 10 percent capture rate in cases where the
marine highway holds a clear and extremely
strong price advantage — for example, $175 per
loaded unit for marine highway versus $1000 per
loaded unit for truck. The reason such an
overwhelming price advantage yields only a 10
percent market capture is because many supply
chains cannot take advantage of marine highway
services due to travel time and service frequency,
reliability/availability, and special handling needs.
The assumption here is that the marine highway
does extremely well among that sub-sector of the
market that makes logistics decisions primarily on
price and is amenable to other marine highway
service factors. In cases where the marine
highway price advantage is clear but not
overwhelming, for example where the high end of
the marine highway price range is below but close
to the low end of the truck or rail price range,
consider using a capture rate of 2.5 percent.
Capture rates in between these values can, of
course, also be tested.

Once the market capture is determined, the
information can be used to fine tune the vessel
utilization estimates. For example, if a vessel
carries 250 containers, and operates one round trip
per week, then the annual vessel capacity is 26,000
containers. If the market capture is 10,000 loaded
containers southbound and 5,000 loaded
containers northbound, the utilization is 58
percent (calculated as 15,000/26,000). Note that
service capacity is a function not only of the
vessels size, but also of the number of weekly
sailings. These factors have a strong effect on the
price per loaded unit and therefore the
competitiveness of the service.
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1.3 Form

The examples given so far have dealt with simple
point-to-point services as a way to explain the
basic planning tools and how they are developed.
With these in hand, more complex market capture
parameters that incorporate service design
considerations can be formed.

The project team can develop project alternatives
that provide more specificity in marine highway
service routings and operational characteristics to
facilitate the measurement of impacts and
performance of each alternative in the feasibility
stage. The feasibility analysis may require
adjustments such that plans will need to be
iteratively revised in the planning stage.

1.3.1 Alternatives Development

A range of reasonable marine highway service
alternatives can be developed to include service
schedules, vessel types and sizes and associated
costs, alternative origin/destination pairs and
prospective vessel itineraries. During the process,
prepare several iterations to identify the
operational and market aspects that lead to the
most viable marine highway project.

Service schedule. Generally, marine highway
services should aim to offer at least one scheduled
sailing per week, to ensure a minimum level of
service. Consider, for example, a 5oo-mile trip,
which a truck can do in one day. A marine highway
service might take two to three days for this trip
due to slower linehaul travel time, transfers at
marine terminals, and drayage between marine
terminals and customers. With a 7-day sailing
schedule and a randomized pattern for outbound
marine highway traffic arriving by truck at the
marine terminal, the average in-terminal wait time
is 3.5 days — which, on top of the 2 to 3 days for the
trip itself, means the marine highway service