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Foreword

The AASHTO Waterborne Freight Transportation Bottom Line Report presents a comprehensive 
overview of the United States marine transportation system. It documents the importance of the 
MTS—ports on three coasts, the Great Lakes, and the inland waterways—to the strength and 
competitiveness of the nation’s economy. The report details the challenges the system faces; and it 
offers options to increase investment and better manage the MTS.

The report attempts to answer the following questions:

• What is the marine transportation system?
• Why is the marine transportation system important?
• What are the threats to the continued performance of the marine transportation system?
• What are the alternatives to address these challenges?

AASHTO commissioned the Waterborne Freight Transportation Bottom Line Report because the nav-
igable waterways in 38 of the 50 states provide substantial economic benefits to the entire United 
States. State departments of transportation recognize the significant role the nation’s marine trans-
portation assets play in terms of freight mobility as well as recognize that adverse effects for high-
ways should waterborne freight be diverted.

As important as it is to understand how the marine transportation system works, it is equally neces-
sary to understand the consequences of a marine transportation system that does not work.

Decisions made by the private sector, the federal government, and AASHTO members will deter-
mine how the national marine transportation system can reach its optimal potential as a premier 
mode of freight transportation in the coming decades. The time for action is now.

Along with highways, freight railroad networks, and airborne cargo, the marine transportation sys-
tem is a part of an overall national freight transportation system that must work together to ensure 
the United States remains a global economic leader.

AASHTO is pleased to offer this report for the use of those who are committed to ensuring the Unit-
ed States has the best transportation system in the world.

Sean T. Connaughton
Secretary of Transportation
Commonwealth of Virginia
Chair, AASHTO Standing
Committee on Water Transportation

Bud Wright
Executive Director
AASHTO
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Executive Summary

From the initial settlement of North America, through colonization and expansion, and to the present 
day, where and how we live has been determined in large part by waterborne transportation. Today, the 
United States relies on its Marine Transportation System, or MTS, for access to global markets and global 
products, and for domestic goods movement as an alternative to congested surface transportation.

The MTS includes facilities on three coasts, the Great Lakes, and the Inland Waterways; it serves every 
state, either directly by water or indirectly via highway and rail connections; and it supports trillions 
of dollars in U.S. economic activity annually. The MTS evolved as a decentralized system comprised of 
many different stakeholders and responsible entities, with funding coming from a variety of public and 
private sources. 

By many measures, the MTS is a great success; it has recovered from the recent recession and is handling 
near-record freight volumes. But looking forward, the MTS faces critical challenges: decades of insuffi-
cient system maintenance, which have left many parts of the MTS inoperable or on the brink of failure; 
excessive delays in navigation project delivery; inadequate and unpredictable funding for critically 
needed MTS improvements; lack of a national strategy to ensure the MTS provides the greatest bene-
fit to the nation as a whole; and the fact that there is no locus of responsibility for the well-being of the 
MTS, and its failure or success.

To promote discussion and action, the American Association of State Highway and Transportation 
Officials (AASHTO) commissioned this Waterborne Freight Transportation report. The report describes the 
nature, extent, and critical role of the MTS, and offers a number of findings and conclusions for consider-
ation, and possibly adoption, by AASHTO and others.

The main finding is this: with respect to waterborne freight, “business as usual” will lead to unaccept-
able further declines in MTS condition and performance, and to significant lost opportunities for our 
nation’s economy. A renewed national commitment to the MTS is urgently required, along with corre-
sponding changes in how to plan for and fund the MTS. Options for change include: 1) federal legisla-
tion to achieve full state-of-good-repair for MTS waterways, guarantee full utilization of funds collected 
for MTS improvements, and significantly improve the cost, speed, and reliability of MTS project de-
livery; 2) a new Office of Multimodal Freight, under the Secretary of Transportation, empowered and 
directed to eliminate the current balkanization of MTS planning, funding, and project delivery responsi-
bilities, and advance sound planning and project implementation; and 3) promotion of best practices in 
MTS planning and investment at the state, regional, and local levels.

Water has been, and remains, a fundamental driving force in shaping the physical and economic 
development of the United States. Inland rivers and coastal routes were the continent’s primary 
transportation corridors, long before there were roads. Later, improved harbors and canals were the 
nation’s first improved freight corridors. Settlement patterns and industrial development naturally 
followed the coasts and waterways, because they provided access to marine resources and offered 
the only economically viable means of moving goods. Our first cities were port cities. 
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With advancing industry and technology and the rise of transcontinental railroads, the critical role 
of waterways did not diminish: rather, it took on a different and enhanced importance. Railroads 
built new connections between coastal and inland waterways, promoting the growth of interior 
cities and fueling America’s industrial revolution. Later as the U.S. highway network developed, 
population and production centers moved off the waterways but did not lose their need for water-
borne transportation. Truck-only local services, combined rail-truck long-haul services, and ad-
vanced logistics practices evolved to ensure these growing inland markets remained connected to 
the water. 

Today, America’s Marine Transportation System (MTS) remains a critical element of our domestic 
transportation infrastructure and our primary gateway for global trade. The MTS includes naviga-
ble waterways and public and private ports on three coasts (Atlantic, Pacific, and Gulf), the Great 
Lakes, and inland waterways. It also includes, by extension, the use of inland highway and rail 
connections that connect ports with inland markets, ensuring access to the water for shippers and 
receivers in all 50 states. The MTS includes 8,197 cargo-handling docks, 179 ports handling more 
than 250,000 tons annually, and 52 ports handling containers.

Table ES-1. MTS Volume and Value, 2011

Domestic
International

Grand Total
Import Export Subtotal

Tons (millions) 887.9 869.1 610.4 1,479.6 2,367.5

Loaded TEUs (millions) 2.0 17.1 11.7 28.8 30.1

Value ($ billions) 151.4 1,066.0 473.1 1,539.2 1,690.6

Sources: U.S. Army Corps of  Engineers (tons and TEUs) and U.S. DOT Freight Analysis Framework-3 (value).

In 2011, the MTS handled more than 2.3 billion tons of cargo—the equivalent of over 100 million 
fully-loaded five-axle combination trucks, which would stretch more than 1 million miles if parked 
end-to-end. The MTS carried more than 1.4 billion short tons of international cargo worth more 
than $1.5 trillion dollars; this represents more than 99 percent of U.S. trade tonnage outside of 
North America. The MTS handled 43 percent of our trade value with all nations, and 69 percent of 
our trade tonnage with all nations. The MTS also carried almost 900 million tons of domestic cargo 
worth more than $150 billion dollars. 

The MTS handles raw materials and intermediate products such as petroleum, fuel, agricultural 
products, building materials, metals and ores, and chemicals; as well as finished products such as 
automobiles, electronics, machinery, clothing, furniture, and food. Much of our international trade 
in higher-value finished products is accommodated by intermodal shipping containers, seamlessly 
exchanged between ships, rail cars, and truck chassis. In 2011, the MTS carried more than 30 million 
loaded TEUs (20-foot equivalent units) of containerized traffic. Domestic trade is heavily focused on 
non-containerized commodities—grains, fuels, etc.—in bulk form, but there is increased attention to 
possibilities for domestic container trade on the coastal and inland waterways. Projections suggest 
that by 2040, total MTS tonnage will double, while container traffic will grow between three and 
four times. 
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The MTS is so fundamental to the U.S. economy, so embedded in the chain of domestic and global 
production and consumption, that without the MTS the economies of every state and the nation 
would be structurally different. While the full value of the MTS has yet to be quantified, recent 
studies have examined its major components: 

• Great Lakes. “Great Lakes–St. Lawrence Seaway shipping is one of the key drivers of the U.S. 
and Canadian economies. The industry creates 227,000 jobs in the two countries, and produces 
business revenues of $35 billion… It also supports the economic health of North America’s in-
dustrial heartland and a consumer market of more than 100 million people. To keep their busi-
nesses running, U.S. and Canadian electric utilities, steel mills, construction companies, mining 
companies, manufacturers, and farmers all depend on the 164 million metric tons of cargo deliv-
ered by Great Lakes vessels every year. These cargoes become the automobiles North Americans 
drive, the office buildings they work in, the energy that heats their homes, the salt that keeps 
roads safe, and the food they put on the dinner table. Marine transportation on the Great Lakes–
Seaway System provides $3.6 billion (U.S.D) in annual transportation cost savings compared to 
the next least expensive all-land transportation alternative. This enhances the global competitive-
ness of North American products and industries and keeps the cost of consumer goods down.”1

• Inland Waterways. “In 2006, Ohio River Basin commercial navigation users saved $3.1 billion by 
using the Ohio River System (ORS) waterway to ship coal, steel, chemicals and other commodi-
ties by barge. For the entire U.S. inland river system, using an estimated $10–$12 per ton shipper 
savings, national transportation shipper savings would be in the neighborhood of $7.0 billion… 
A University of Tennessee Center for Transportation Research study found that barge navigation 
on the ORS navigable channel contributed a total of $497 billion in sales and 80,000 annual jobs 
to the nation’s economy. This $497 billion in sales, discounted over 44 years at 3 percent, yields 
an annual $20.5 billion (of this, $3.1 billion is shipper savings, leaving $17.4 billion for the annual 
economic impact)."2

• Deep Water and Coastal Ports. “[Deep water] public ports contribute significant benefits to local 
and regional economies, including generating business development and job opportunities. 
Commercial port activities in 2007 created employment opportunities for more than 13.3 mil-
lion Americans, including nearly 12 million who were employed in exporter/importer-related 
businesses and support industries throughout the U.S. Business activities related to waterborne 
commerce contributed approximately $3.15 trillion overall to the U.S. economy, and those same 
businesses paid nearly $212.5 billion in Federal, state, and local taxes. Seaport activities alone in 
2007 accounted for $31.2 billion in Federal, state, and local tax revenues.”3

1 The Economic Impacts of the Great Lakes–St. Lawrence Seaway System. Martin Associates; October 18, 2011.
2 Toward a Full Accounting of the Beneficiaries of Navigable Waterways. University of Tennessee Center for Transportation 

Research, January 2011.
3 The Local and Regional Economic Impacts of the U.S. Deepwater Port System, 2007. Martin Associates; June 6, 2008.
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Table ES-2. Summary of Available MTS Economic Impact Estimates

Jobs (Direct,  
Indirect, Induced)

Annual Impacts (Billions of Dollars)

Wages  Revenues Transport Savings

Great Lakes (U.S.) (2011) 128,227 9.7 18.1 2.0

Ohio River System (2011) 80,000 – 17.4 3.1

Other Inland Waterways (2011) – – – 3.9

Deep Water and Coastal (2007) 1,325,531 95.3 100.1 –

U.S. Importers and Exporters (2007) 11,995,102 554.2 3,055.4 –

Sources: Martin Associates, University of  Tennessee Center for Transportation Research.

Freight movement over the MTS provides other important benefits—reductions in highway conges-
tion, transportation costs, rail system congestion, fuel consumption, and air emissions—worth bil-
lions of dollars annually to the U.S. economy. Other extremely valuable benefits of the MTS include, 
but are not limited to: military mobilization and resupply; passenger transportation; commercial 
fishing; shipbuilding; vessel repair, maintenance, and servicing; construction and salvage; offshore 
oil and gas exploration; offshore pipeline and telecommunications system construction and main-
tenance; law enforcement; incident management and environmental/emergency response; marine 
research; hydropower; municipal water; irrigation water; flood control; and recreational fishing and 
boating.

The basic shape of the MTS was initially defined by the location of protected, deep natural harbors 
and reliably navigable inland waterways. Over the years, these first-generation assets have been im-
proved, new deepwater ports and terminals have been constructed, and new waterway mileage has 
been added to the system. But unlike the U.S. highway system, which largely emerged as the result 
of coordinated planning and close partnership between federal and state governments, the MTS has 
evolved without larger-scale coordinated policy and planning.

• The federal government—acting principally through the U.S. Army Corps of Engineers—has 
been primarily responsible for constructing and maintaining a set of federally-authorized nav-
igation channels. Corps appropriations for navigation projects have, over the past decade, av-
eraged $1.5 to $2 billion per year.4 Costs for deep-draft improvements are typically shared with 
local sponsors. 

• Multi-state authorities, state agencies, regional authorities, and local governments have built 
marine terminals, often in direct competition with neighbors. Private industries have also built 
their own marine terminals, typically to accommodate the movement of bulk materials. A survey 
by the American Association of Port Authorities found that U.S. ports and their partners plan to 
invest $46 billion in MTS infrastructure by 2017.5 

• Local, regional, and state planners, recognizing the economic benefits of port operations as well 
as their potential impacts on transportation systems, communities, and the environment, have 

4 U.S. Port and Inland Waterways Modernization: Preparing for Post-Panamax Vessels. U.S. Army Corps of Engineers; June 20, 
2010.

5 http://www.aapa-ports.org/Press/PRdetail.cfm?itemnumber=18583.
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provided landside connections and made land use decisions affecting port development and 
expansion. 

• Railroads have developed lines and services to connect marine terminals with inland and 
cross-country markets. The railroads compete with each other, but they also cooperate with each 
other and the public sector on projects of mutual benefit (such as Southern California’s Alameda 
Corridor and Chicago’s CREATE). 

• Ocean and waterway carriers select ports of call based on the particular port arrangements (loca-
tion, accessibility, vessel size capacity, terminal operating cost structure, etc.) that allow them to 
profit from the customer services they provide.

• Freight shippers and receivers have developed privately-owned logistics infrastructure—ware-
house/distribution centers, manufacturing/processing plants, etc.—either at ports or at inland 
locations connected to ports via rail and/or truck.

The common theme in MTS development has been market opportunism, from both the private and 
public sectors. Ports and related infrastructure and services develop and evolve independently, to 
capture, maintain, and grow specific market niches. There is no “master plan” for the MTS; each 
port, stakeholder, and region pursues its own business mission. The result is that the MTS is, as 
some have described it, a “collection of competitors.”

Overlaid on this competitive structure is a significant federal role. The maintenance and improve-
ment of federal waterways is the responsibility of the U.S. Army Corps of Engineers (Corps). The 
work of the Corps is funded from the Harbor Maintenance Trust Fund (supported by an ad valor-
em fee on imports and domestic traffic), the Inland Waterways Trust Fund (supported by a fuel tax 
on inland waterway traffic), annual general fund appropriations, and cost-sharing with local spon-
sors. Needed highway connections, and in some cases support for rail connections, are generally 
provided by state and regional governments through the allocation of federal and non-federally 
sourced transportation funds. Major MTS projects require extensive environmental studies and reg-
ulatory approvals at the federal, state, and local levels. While the MTS is not planned at the federal 
level, the competitive aspirations of ports and stakeholders may be significantly facilitated, limited, 
or managed by the availability of project funding and approvals at the federal level.

Other types of collaboration are essential. Traditionally, ports work closely not only with their 
Corps Districts, but also with their local and regional and state governments, their railroads, and 
other stakeholders. Ports often work together on projects and issues of mutual interest. In recent 
years, there have been efforts to bring together the full range of public and private sector stakehold-
ers through the Committee on the Marine Transportation System (CMTS) and the MTS National 
Advisory Committee (MTSNAC).

The MTS has been fundamental to the economic success of the nation. It has been highly adaptable 
and responsive to changing market conditions and needs; it has given producers in every state effi-
cient access to global markets; it has provided consumers in every state with efficient access to glob-
al products; and it has dramatically reduced the nation’s surface transportation costs and ton-mile-
age. But the very success of the MTS has masked serious underlying structural problems. In recent 
years—with growing demand, rising transportation and project development costs, increased 
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attention to environmental issues, and stronger global competition, these structural problems have 
become more evident. If left unaddressed, they pose critical threats to the long-term health of the 
MTS and the nation as a whole.

• Basic waterway maintenance needs are not being met. The U.S. Army Corps of Engineers is 
responsible, among other things, for maintaining federal navigation channels at authorized nav-
igable depths. For years, appropriated funding for the Corps’ annual work programs has fallen 
far short of requested and required amounts, resulting in a critical backlog of unfunded mainte-
nance dredging projects and a significant amount of waterway system mileage operating at less 
than authorized depths. Failure to maintain authorized waterway depths means lighter vessel 
loadings and increased shipping costs; in the most extreme cases, some shallow-draft waterways 
have become completely inoperable. A recent study by the Texas Transportation Institute found 
that losing just one foot of navigable depth from the Houston ship channel results in added costs 
of around $375 million per year.6 Similarly, the Corps faces a critical backlog of projects to mod-
ernize antiquated locks and dams. The MTS includes 238 lock chambers with an average age of 
58 years; out-of-service times are increasing every year, costing U.S. shippers millions in delays, 
light-loaded vessels, and other costs. According to a recent report by the American Society of 
Civil Engineers, in 2010, delays on the inland waterway system cost users $33 billion, while in-
sufficient harbor depths cost users around $7 billion.7 

• Needed navigation projects are often delayed for years, even decades. Project studies can take 
many years, even spanning decades, before reaching conclusions and allowing projects to ad-
vance. And even after being authorized, federal funding may never materialize. A decentralized 
MTS responds well to market-based opportunities at the local and regional level—but does not 
deliver projects efficiently because regulatory and funding authority is balkanized across dozens 
of stakeholders and multiple levels of government. Critically needed projects tend to advance 
sluggishly, and in some cases do not advance at all. 

• Funding for critical MTS expansion needs is inadequate and uncertain. Normal maintenance 
and limited expansion of terminals, landside access infrastructure, and vessel berths is typically 
accomplished through a combination of port revenues, state and regional contributions, and pri-
vate participation. But major navigation projects generally require special funding arrangements: 
revenue bonds, significant state and regional funding, and federal support. However, appropri-
ations for the Corps for both construction and maintenance projects have consistently fallen far 
short of the levels needed to implement authorized projects and adequately maintain the system. 
As a result, huge work backlogs have accumulated, and in the absence of action the backlog will 
only continue to grow. In light of the massive funding shortfalls for federal navigation construc-
tion and maintenance projects, improving the reliability and quantity of federal funding avail-
able for these purposes is absolutely essential.

6 “Measuring the Economic Effect of a Lack of Maintenance Dredging of Ship Channels.” Paper submittal to the 93rd 
Annual Transportation Research Board Meeting by James Kruse and Annie Protopapas of the Texas Transportation 
Institute.

7 Failure to Act: The Economic Impact of Current Investment Trends in Airports, Inland Waterways, and Marine Ports Infrastruc-
ture. American Society of Civil Engineers, September 2012. Analysis by EDR Group, Inc.
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• National investments in the MTS are not being effectively targeted to meet national needs and 
provide national benefits. The nation as a whole derives benefit from the MTS, and it is reason-
able to expect that national investments should be clearly tied to the achievement of national 
benefits. Yet port and MTS planning at the national level is, apart from national defense issues, 
non-existent. Ports, regions, and railroads pursue MTS improvements independently, to fulfill 
their own local or regional or business missions. Federal studies and investments are responsive 
to local requests, but are not targeted to maximize MTS benefits for the nation as a whole. What 
the nation needs from its MTS, and what it should expect from its MTS investments, has not been 
defined. 

• Responsibility for the well-being of the MTS and accountability for its failure or success is 
widely diffused. Underlying each of these problems—inattention to basic maintenance, inade-
quate funding, inefficient program delivery, and inattention to the national interest as a whole—
is the fact that there is no locus of responsibility for its well-being, its vitality, its future, and for 
ensuring the nation receives the best possible return from its investments in the MTS.

Embracing business as usual will inevitably lead to significant further declines in MTS condition 
and performance, and to lost opportunities for our transportation system and economy. Those who 
consider these outcomes to be unacceptable must argue that a renewed national commitment to our 
MTS is urgently required, along with corresponding changes in how to plan and fund the MTS.

MTS stakeholders would agree that decisive and positive action now will yield unprecedented ben-
efits. With recovery underway, global trade is again nearing record levels. Following national policy 
direction, many states are setting explicit goals to dramatically increase their export business as a 
means of balancing trade and growing their economies. With growing highway congestion, water-
borne transportation becomes an even more attractive transportation alternative. Waterborne trade 
and transportation will be cornerstones of the 21st century economy. 

However, there is not a solid consensus among all MTS stakeholders on the best way to proceed. 
Therefore, to promote discussion and action, AASHTO developed this first-ever Waterborne Freight 
Transportation report. The report describes the nature, extent, and critical role of the MTS, and offers 
the following alternatives for action:

1. Pass federal legislation to improve the reliability of MTS funding and achieve full state-of-
good-repair for MTS waterways by the year 2020.

a. Congress should direct the U.S. Army Corps of Engineers to prepare a comprehensive inven-
tory and plan to address the nation’s deferred navigation system maintenance needs—locks 
and dams, inland waterways, Great Lakes channels, and coastal port channels—by the year 
2020. The plan should specify the funding requirements and processes, and as part of its 
direction, Congress should make clear its intent to fully fund the identified need. This plan 
could be adopted as part of the Water Resources Development Act (WRDA) or in parallel.

b. The administration’s decision to “fast track” a number of critical Corps projects was encour-
aging.8 As a follow-up, Congress and the administration should advance a new Water Re-

8 July 19, 2010. The “We Can’t Wait” initiative addresses Corps projects at the ports of Savannah, New York/New Jersey, 
Miami, Jacksonville, and Charleston. 
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sources Development Act, featuring comparable attention to fast-tracking and streamlined 
project delivery. The new WRDA should include an update of the Corps’ benefit-cost evalua-
tion methods, which are currently tonnage-dependent, to allow for consideration of a broad-
er range of local, regional, and national benefits. The new WRDA should also identify full 
funding strategies for authorized projects, based on trust fund proceeds, anticipated general 
fund appropriations, and new funding sources.

c. Legislation should advance to require full utilization of Harbor Maintenance Tax (HMT) 
funds, and to exclude domestic container traffic from the HMT as a means of promoting do-
mestic “Marine Highway” services.

2. Establish a new Office of Multimodal Freight, under the Secretary of Transportation, that 
would have as one of its responsibilities elimination of the balkanization of MTS planning, 
funding, and project delivery.

a. The Secretary of Transportation should act to create a new Office of Intermodal Freight with-
in the U.S. Department of Transportation. The mission for the new Office would be to pro-
mote efficient freight movement via all modes, including water, and to promote the health 
of all freight transportation systems, including the MTS. The Office would be empowered 
to cooperate with and coordinate the actions of the multiple federal agencies responsible for 
MTS planning and project delivery, and to receive guidance from the full range of public and 
private MTS stakeholders. To be clear, the intent is not to federalize MTS planning—rather, 
it is to ensure that MTS improvements identified and implemented at the local, regional, and 
state levels have an effective champion at the federal level, providing what some have called 
“stewardship of the whole.” 

b. Upon establishment, the new Office should act to identify, evaluate, and promote proposals 
for increased MTS funding and improved funding reliability. A full range of possibilities, 
such as taxes, user fees, federal solutions, local approaches, and private contributions should 
be examined.

c. Upon establishment, the new Office should immediately act to provide guidance to national 
freight planning activities required under MAP-21 surface transportation program legisla-
tion. This guidance should include: enhanced stakeholder coordination, building on prior 
CMTS and MTSNAC activities; creation of a system map and classification of MTS facilities, 
analogous to the National Highway System and the National Freight Network (consisting of 
highways) required under MAP-21; preparation of a formal MTS Condition and Performance 
Report, comparable to the report prepared for the National Highway System; preparation of 
a comprehensive Economic Impact report addressing the benefit of the MTS to the nation, 
and the costs to the nation of failing to maintain and expand it; a comprehensive approach to 
environmental analysis and mitigation strategies to facilitate MTS improvements; and prepa-
ration of a long-range vision plan for national MTS development and investment to meet 
national transportation and economic development objectives.

3. Identify and promote “best practices” for MTS planning and investment at the state, regional, 
and local levels. The MTS is not a federal system—it is a shared responsibility of private stake-
holders and public partners at all levels of government. States have an important role in the 
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planning, improvement, and operation of the MTS. Today, each state addresses MTS issues and 
investments according to its own practices, needs, and resources. To accomplish this objective, 
“state of the practice” guidance should be developed by AASHTO and provided to state, region-
al, and local MTS stakeholders. “Fast track” guidance should be developed immediately to assist 
states in developing waterborne freight performance measures and MTS project recommenda-
tions for inclusion in MAP-21-compliant state freight planning activities, as input to the National 
Freight Strategy.

Table ES-3. Summary of Action Alternatives
Issues Action Alternatives

Basic waterway maintenance needs are not being met.
Direct the Army Corps to develop a plan to address the nation’s MTS maintenance backlog, and ensure 
funding to eliminate the backlog by the year 2020.

Needed projects are often delayed for years, even 
decades. 

Develop and adopt new Water Resources Development Act, focusing on upgraded project benefit-cost 
analysis and project-delivery streamlining.

Funding for critical MTS expansion needs is inadequate 
and uncertain.

Pass legislation requiring full utilization of  HMT funds, with HMT exemptions for domestic Marine 
Highway services.

National investments in the MTS are not targeted to 
national needs and national benefits. 

Establish new Office of  Multimodal Freight, empowered to coordinate and advance MTS planning and 
projects: 
– Improved MTS funding strategies 
– Stakeholder coordination 
– Map and classification of  MTS facilities 
– MTS Condition and Performance Report 
– MTS Economic Impact evaluation
– Environmental Analysis and Mitigation strategy
– Long-range national MTS vision

No locus of  responsibility for the well-being of  the MTS 
and accountable for its failure or success.

Promote best practice guidance for state, regional, and local MTS planning and investment, including 
“fast track” guidance for MAP-21 input and compliance.

All of the world’s industrial economies understand a simple fact: efficient transportation means 
lower costs and greater reliability for freight shippers and receivers, so that goods can be produced 
and purchased less expensively, which translates directly into a stronger competitive position in 
the global marketplace. Western Europe has been a highly integrated maritime economy for centu-
ries, and developed along river and canal connections; today, their inland waterways serve much 
the same purpose as the U.S. rail system. Asian ports, following dramatic growth in the economies 
of Japan, Korea, and most recently, China, now dominate the list of the world’s largest container 
ports. Expanding economies in India and Brazil are being served by major port expansion programs 
($60 billion in India and $17 billion in Brazil, according to the American Association of Port Author-
ities).9 Closer to home, Canada and Mexico have invested in marine terminals and rail connections 
that compete directly with U.S. ports for overseas trade, even as they provide better opportunities 
for increased waterborne trade within North America itself. 

The United States has enjoyed a long period of unchallenged global economic dominance, during 
which it could afford to develop and fund the MTS on an incremental, piecemeal basis, without the 
benefit of firm funding commitments and an overarching national strategy. That time is ending. The 
nation faces great challenges but also great opportunities; and how effectively those challenges are 
met will define, to a significant degree, the economic future of the nation.

9 http://www.aapa-ports.org/Press/PRdetail.cfm?itemnumber=18583
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1.0 Water Shaped the Nation

Throughout world history, access to navigable bodies of water has driven human settlement. In 
North America, waterways originally used for commerce and travel by Native Americans later de-
termined the physical and economic development of the United States. With the rise of multi-modal 
transportation and logistics chains, the fact that every American, and every American industry, 
continues to remain dependent on water is sometimes obscured. As a starting point for a larger 
consideration of the MTS, it’s worth thinking about how waterborne freight shaped the growth of 
the nation, and what it means for continued growth in the future.

 1.1 Waterborne Freight in the Age of Sail

At the time of the American Revolution, it cost as much to move a ton of goods 30 miles inland as to 
move it across the Atlantic.10 Given that waterborne transportation was the only commercially via-
ble means of transporting passengers and freight over significant distances, the colonial economies 
of the 18th century were built around natural harbors and easily navigable rivers. Natural and arti-
ficial waterways served as the nation’s first superhighways. The most successful cities in the early 
United States grew around natural harbors such as New York, Baltimore, and Charleston, along the 
Great Lakes, and on navigable inland rivers like the Columbia, Ohio, Missouri, and Mississippi.

Much of the interior of the United States is not directly accessible by water, and the nation’s first 
major transportation infrastructure projects were waterway improvements—not only improve-
ments to harbors and piers, but also an extensive system of canals. The establishment by Thomas 
Jefferson of the U.S. Army Corps of Engineers in 1802 was a key development in creating a national 
transportation strategy for the early United States. New York’s Erie Canal helped make New York 
City a preeminent trading and financial services port. By 1851, a network of 36 canals served New 
England, the Mid-Atlantic, the Midwest, and other regions.11

With the Louisiana Purchase and the opening of the American west, historic colonial ports grew 
and new international gateway ports emerged along the Atlantic, Gulf, and Pacific coasts.

10 McPherson, J. M. The Battle Cry of Freedom: The Civil War Era. Oxford University Press, New York and Oxford, 1988, p. 11.
11 Waugh, Jr., R. G. “Canal Development in Early America.” Board of Engineers for Rivers and Harbors, Fort Belvoir, Vir-

ginia. From the U.S. Army Corps of Engineers History of the Commercial Waterways and Ports of the United States, Volume 1.
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Coastal ports were America’s first cities:

Source: Bureau of  the Census data.

Figure 1-1. Top 18 U.S. Cities by Population Rank (1800)
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By the mid-1800s, major international gateway seaports were established on three coasts:

Source: Bureau of  the Census data.

Figure 1-2. Tonnage Entered through U.S. Ports (1853)

 1.2 Waterborne Freight in the Age of Rail

When the railroads emerged in the mid-19th century, they functioned as steel tributaries to the 
existing waterways and connected the vast interior of the country to ports. East–west rail routes 
were built that complemented the north–south river system—creating the nation’s first integrated 
freight network. Rather than replacing waterways, railroads allowed the waterways to become even 
more productive as agricultural and industrial goods were consolidated at river ports and barged to 
seaports. Urban and industrial centers grew at major inland rail hubs, most of which were located 
at the confluence of railroads and navigable waterways. This early multimodal linking of barge and 
rail technology fueled America’s industrial revolution.

Through 1900, all of the top 20 U.S. cities by population were located on navigable water. But unlike 
1800, when all 20 were on the Atlantic, by 1900 only eight were on the Atlantic or its tributaries. Five 
were on the Great Lakes; six were on the Ohio or Mississippi rivers; and one was on the Pacific. 
These inland cities were not only important ports, but also critical rail hubs.
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Great Lakes and river port cities emerged with railroads:

Source: Bureau of  the Census data.

Figure 1-3. Top 20 U.S. Cities by Population Rank in the Rail Era (1900)

 1.3 Waterborne Freight in the Age of Trucking and Intermodalism

The development of truck and highway technologies in the early 20th century freed business and 
industry again, this time from the need to locate near rail lines and terminals. An east–west and 
north–south Interstate highway grid was built to connect cities and regional economies. Production 
and consumption centers migrated outward from city centers, taking advantage of inexpensive land 
made newly accessible by the trucking and highway systems. Following the widespread adoption 
of trucks, trucking quickly became the dominant freight mode for serving local and regional mar-
kets, as well as a competitive mode for serving long-haul markets.

With the maturation of the nation’s surface transportation network—marked by completion of 
the interstate highway system and deregulation of the nation’s freight railroads—the next wave 
of freight innovation and productivity came from the intelligent use of a steel box. The intermodal 
shipping container is a steel box of standard dimensions, with specially designed corners called 
“twistlocks” that allow it to be lifted and transferred between ships, railcars, and truck chassis. 
Previously, marine cargo that could not be shipped in bulk form was mostly moved in small units 
(bags, pallets, etc.) and stevedored by hand. The container allowed cargo of all kinds to be moved in 
larger units, by efficient machines, over longer distances, with lower costs and greater security and 
reliability. Moreover, it allowed cargo to move among and between modes with a minimum of cost, 
allowing for the use of complex multimodal logistics chains, across state lines, national borders, 
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and oceans. Products moved through our ports over increasingly long distances inland, sometimes 
entirely across the country, via rail, truck, or both.

Non-Maritime Cities Emerged with Trucking and Intermodalism

Source: Bureau of  the Census data.

Figure 1-4. Top 20 U.S. Cities by Population Rank in the 2010 Census

In 1960, nine of the top ten U.S. cities by population were served by local ports. However, efficient 
truck and rail connections between U.S. ports and inland markets helped support the rapid growth 
of non-port cities and urbanized areas. By 2010, only six of the top ten cities, and 11 of the top 20, 
were served by local ports. These non-port cities still ship and receive marine cargo; but they do it 
via trucking or combined truck–rail services, often via a complex system of intermediate handling 
(intermodal transfer facilities, warehouse/distribution, etc.). The same pattern is true when con-
sidering Metropolitan Statistical Areas rather than cities. Metropolitan areas like Atlanta, El Paso, 
and Washington DC–Northern Virginia–Maryland depend on truck and truck-rail services as their 
marine gateways.

 1.4 The Next Era of Waterborne Freight

With respect to waterborne freight, looking backward is easier than looking forward. Prior to their 
emergence, few could have foreseen the transformative impact that the canal system or the trans-
continental railroad, the interstate highway system, or the intermodal shipping container would 
have on U.S. commerce. But it seems likely we have already entered another era, one in which our 
infrastructure is largely in place, and largely fixed as to dimension by geography or land use.
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In such an era, the challenges of waterborne freight will need to be met less by new building, and 
more by getting the most from the assets we already have: through operational improvements 
(information systems, equipment, logistics, productivity, etc.), bottleneck elimination (especially 
inadequate navigation channels), and selected physical improvements (terminal expansion projects, 
highway and rail corridor improvements, etc.). Increasingly, investment decisions will need to be 
supported by plausible, accepted performance metrics that demonstrate economic, transportation, 
and environmental benefits. We will need to make the best possible case for MTS investments, 
against a backdrop of increasing land use pressures, environmental concerns, and public funding 
constraints.

Waterborne trade and transportation have driven the nation’s economy since its founding. With 
near-record activity and prospects for strong continued growth, waterborne freight transportation 
will continue to shape the nation’s economy. Today, every state participates in the global trade 
economy, and every state is a stakeholder in the success of the waterborne freight system, whether 
it is served directly by its own ports or indirectly by trucking and rail from other states. Over time, 
and with the development of inland population centers, waterborne freight transportation and 
landside transportation have become a single functional system. Problems in any part of the sys-
tem—gateway ports, inland waterways, critical highway corridors, and critical rail corridors—affect 
the entire system. If we succeed in meeting the challenges of waterborne freight, we will support 
the continued vitality of our port cities as well as the inland markets that depend on ports. If we do 
not, then it is not only port communities that are at risk—it is the nation as a whole.
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2.0 MTS Assets

 2.1 Definition of the Marine Transportation System

Historically, the nation’s marine transportation system, or MTS, consisted of its deepwater har-
bors and rivers, along with the piers and docks that lined them. Over time, the system expanded to 
include canals and river ports that integrated railroad operations and trucking operations, and to 
incorporate global logistics chains. The Marine Transportation System National Advisory Council 
(MTSNAC) and the Committee on the Marine Transportation System (CMTS)12 define the MTS as 
follows:

MTSNAC/CMTS Definition of the MTS

The Marine Transportation System, or MTS, consists of waterways, ports, and intermodal landside 
connections that allow the various modes of transportation to move people and goods to, from, and on 
the water. The MTS includes the following:

• 25,000 miles of navigable channels; 
• 239 locks at 193 locations; 
• Great Lakes; 
• St. Lawrence Seaway; 
• Over 3,700 marine terminals; 
• Numerous recreational marinas; 
• Over 174,000 miles of rail connecting all 48 contiguous states, as well as Canada and Mexico; 
• Over 45,000 miles of interstate highway, supported by over 115,000 miles of other roadways; and
• Over 1,400 designated intermodal connections.

Figure 2-1. MTSNAC/CMTS Definition of the MTS

This definition can be expressed as a slightly different formulation, in which the MTS is comprised 
of three sets of related infrastructure elements:

• MTS Ports and Terminals—This consists of “on the ground” assets—the ports, terminals, docks, 
piers, and other structures and facilities accommodate the transfer of freight and passengers 
between vessels and land. 

• MTS Waterways—This consists of “in the water” assets—navigation channels, harbors and bays, 
turning basins, anchorages, rivers, open water travel lanes, etc.—and associated locks, dams, and 
other marine structures.

12 MTSNAC is “a chartered, non-federal body whose purpose is to advise the Secretary of Transportation on MTS 
issues” (source: www.mtsnac.org). The parallel public-sector involvement is the Committee on the Marine Transporta-
tion System, or CMTS. Formation of the CMTS was directed by the U.S. Ocean Action Plan, issued December 17, 2004.
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• MTS Surface Transportation Connectors and Corridors—Similar to the National Highway 
System intermodal connectors, MTS connectors include “last mile” highway, rail, and pipeline 
connectors. MTS corridors, however, can extend hundreds and even thousands of miles across 
the country, and coastal ports with inland and coastal cities. 

 2.2 MTS Ports and Terminals

The MTS waterways serve nearly 8,200 separate commercial cargo-handling docks. These include 
public facilities (owned and managed by state, regional, and local port departments and authori-
ties), as well as private facilities (common-user terminals and dedicated facilities). According to the 
American Association of Port Authorities (AAPA), there are 126 public seaport agencies with juris-
diction over 185 ports. These docks and ports are widely distributed over the Atlantic, Pacific, Gulf, 
Great Lakes, and Inland Waterways.

Table 2-1. Geographic Distribution of MTS Cargo-Handling Docks (2011)
Location Foreign Only Foreign and Domestic Domestic Only Total

Atlantic 33 560 1,193 1,786

Pacific 24 571 1,101 1,696

Gulf 17 559 1,560 2,136

Great Lakes 3 246 402 651

Inland 0 0 1,928 1,928

Total 77 1,936 6,184 8,197

Source: U.S. Army Corps of  Engineers.
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Source: U.S. Army Corps of  Engineers Facilities Database.

Figure 2-2. Commercial MTS Cargo Facilities

On a tonnage basis, the top three U.S. ports (South Louisiana, Houston, and New York/New Jersey) 
account for 26 percent of all MTS tonnage. In 2011, 53 ports handled in excess of ten million tons of 
waterborne cargo.

Table 2-2. Leading U.S. Ports by Tonnage (2011)
Rank Port 2011 Tons (millions)

1 South Louisiana, LA 246.5

2 Houston, TX 237.8

3 New York, NY and NJ 139.2

4 Long Beach, CA 80.3

5 New Orleans, LA 77.2

6 Beaumont, TX 73.7

7 Corpus Christi, TX 70.5

8 Los Angeles, CA 65.0

9 Huntington, WV—Tristate 58.6

10 Baton Rouge, LA 57.9

Source: U.S. Army Corps of  Engineers, Waterborne Commerce of  the United States.

Our leading tonnage ports tend to specialize in heavy commodities—like petroleum, chemicals, 
coal, sand and gravel, grain, etc.—handled in bulk form. But they also handle many other types of 
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commodities. Different commodities require different types of vessels, marine terminals, and ves-
sel-to-shore transfer operations.

Table 2-3. Vessel/Terminal Types, Transfer Methods, and Commodities
Vessel/Terminal Types Transfer Methods Typical Commodities

Liquid Bulk Liquid material, not packaged, transferred via pipeline Crude or refined petroleum, chemicals, edible oils, etc.

Dry Bulk Dry material, not packaged, transferred via conveyor, hopper, etc.
Coal, petroleum coke, salt, sand, gravel, bulk cement, bulk grain, 
etc.

Breakbulk

Neo Bulk

Project Cargo

Unitized or packaged freight, lifted via shoreside cranes or ship’s 
gear

Lumber, steel, clay, stone, cement, grain or other foods, etc.
handled on pallets or in large sacks

Logs, steel rolls, or other large/heavy items handled as individual 
units

Unusually large or heavy items such as generators, wind turbines, 
etc.

Roll on–Roll off Units driven on and off  vessels Autos, trucks, construction equipment, boats on trailers, etc.

Container Usually lifted via specialized shoreside cranes, but sometimes by 
ship’s gear

Any packaged or unitized commodity shipped within an 
international shipping container; especially well-suited for high-
value, time-sensitive cargo (consumer goods, food products, 
etc.), but also used for other commodities (cotton, waste paper, 
automobiles, etc.) which could be moved as break bulk or roll 
on–roll off.
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Sources: Clockwise from top left: Liquid Bulk Vessel and Terminal, Port of  Grays Harbor, Washington, http://www.portofgraysharbor.com/ terminals/ terminal2LiquidBulk.
php; Dry Bulk Vessel and Terminal, Duluth-Seaway Port Authority, http://www.duluthport.com/ uploads/ large/ img_port_overview7.jpg; Container Vessel and Terminal, 
Norfolk International Terminal, http://www.flickr.com/ photos/ hamptonroadspartnership/4556209571/; Neo-Bulk Vessel and Terminal, Port of  New Orleans, http://www.
aapa-ports.org/ Industry/PhotoGalleryDetail.cfm?itemnumber=17079; Ro-Ro Terminal, Port of  Davisville, Rhode Island, http://www.quonset.com/ transportation/  
transportation-overview/

Figure 2-3. Examples of Different Marine Cargo Handling Types and Terminals

Container activity tends to be concentrated at a limited number of ports, due to the expense of de-
veloping and maintaining container facilities, the need for extensive inland transportation connec-
tions and logistics facilities (such as warehouse/distribution networks), and other factors. Container 
ports also tend to be located at or near major population centers, where high-value goods are most 
likely to be consumed or produced. In 2011, 27 U.S. ports handled in excess of 100,000 total TEUs.
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Table 2-4. Leading U.S. Ports by Total TEUs (Loads + Empties) (2011)
Rank Port 2011 Total TEUs

1 Los Angeles, CA 7,940,511

2 Long Beach, CA 6,061,091

3 New York, NY and NJ 5,503,485

4 Savannah, GA 2,944,678

5 Oakland, CA 2,342,504

6 Seattle, WA 2,033,535

7 Hampton Roads, VA 1,918,029

8 Houston, TX 1,866,450

9 Tacoma, WA 1,485,617

10 San Juan, PR 1,484,595

11 Charleston, SC 1,381,352

12 Honolulu, HI 938,821

13 Miami, FL 906,607

14 Jacksonville, FL 899,258

15 Port Everglades, FL 880,999

Source: American Association of  Port Authorities.

 2.3 MTS Waterways

MTS waterways include harbors, harbor channels, bays, sea lanes, lake lanes, rivers, canals, and 
basins (for turning, anchoring, etc.). They also are found in a variety of configurations and depths 
ranging from shallow draft (defined by the Army Corps as 12 feet or less) to deep draft (up to 50 
feet or more).

Based on the U.S. Army Corps of Engineers National Waterway Network (NWN) database, the 
physical extent of the MTS within the territorial United States is over 62,000 miles. This includes 
open water miles within the United States, such as mileage across the Great Lakes and along the 
ocean coasts. A total of 41 states are directly served by commercially navigable waterways. These 
waterways are vital to many U.S. industries, not only for the domestic movement of freight (which 
would otherwise require truck or train transport), but also for moving freight to and from inter-
national ports, whether directly (via international vessel) or indirectly (via barge to a U.S. coastal 
seaport and subsequent transfer to international vessel). For many industries, the Great Lakes and 
inland rivers are the most cost-effective gateway to international markets.
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Source: U.S. Army Corps of  Engineers National Waterway Network.

Figure 2-4. Location and Draft of MTS Waterways
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Table 2-5. Typology of MTS Waterways
Type Description

Great Lakes
9,292 total system miles. Includes lakes Superior, Michigan, Huron, Erie, and Ontario, their connecting waterways, and 
the St. Lawrence Seaway. Great Lakes waterways are mostly deep draft.

Shallow Draft Inland and Intracoastal 
Waterways

29.382 total system miles. Includes shallow-draft (12 feet or less) segments of  rivers, inland waterways, and 
intra-coastal waterways. Ports on these waterways accommodate barges and other limited-draft vessels. Leading 
subsystems include the Mississippi River and its tributaries; the Gulf  of  Mexico (including the Gulf  Intracoastal 
Waterway, Black Warrior, and Tombigbee rivers, Tennessee–Tombigbee waterway, et al.); the Atlantic Intracoastal 
Waterway; and the Columbia River system. 

Deep Draft Coastal and Rivers
23,670 total system miles. Includes deep-draft (more than 12 feet) international trade lanes to and from ports on the 
Pacific, Atlantic, and Gulf  of  Mexico coasts; also includes coastwise trade lanes outside of  the intra-coastal waterways; 
also includes deep-draft segments of  rivers and inland waterways.

Source: U.S. ACE National Waterway Network and Navigation Data Center.

 2.4 MTS Surface Transportation Connectors

The nation’s inland transportation network consists of over 141,000 road miles of freight rail lines 
connecting all 48 contiguous states, as well as Canada and Mexico; over 45,000 miles of interstate 
highway, supported by over 115,000 miles of other roadways; and over 1,400 designated intermodal 
connections. Ports depend on these railroads and highways, as well as coastal and inland water-
ways, to collect and distribute waterborne freight. A few ports utilize pipelines for inland collection 
and distribution, and are not dependent on the condition of other MTS surface transportation con-
nectors. However, most ports are highly dependent on the condition and availability of highway, 
rail, and water connections. 

The contribution of ports to local highway traffic is an important issue in many communities. Ex-
perience suggests that in most urbanized regions, port-related trucks represent a low share of total 
truck traffic and vehicle miles traveled. However, port-related trucks tend to be concentrated, and 
highly visible, on a limited number of key corridors, where their impacts may be problematic.

Some ports handle mostly local or regional cargo, while others handle a high percentage of cargo 
bound for remote, or “hinterland” regions. Local and regional cargo mostly moves by truck, since 
trucks are generally more efficient at short distances and provide door-to-door service to almost all 
freight shippers and receivers. At longer distances, typically beyond 400 to 600 miles, intermodal 
rail becomes increasingly more competitive and can be used as a substitute for long-haul trucking. 
Most container ports offer intermodal rail connections to inland markets, and some ports—such 
as Los Angeles/Long Beach—may send 50 percent or more of their containers inland by rail. Other 
ports receive or ship significant quantities of liquid and dry bulk commodities in long “unit trains” 
(where all the railcars carry the same commodity) or in “mixed carload” trains (with a mix of differ-
ent commodities and railcar types).
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Source: Analysis of  Freight Analysis Framework-3 import/export flow data.

Figure 2-5. Inland Truck Flows to/from Ports of Los Angeles and Long Beach

Many regions are exploring options to make intermodal rail service more competitive at shorter 
distances. Non-intermodal rail can be competitive at short distances for heavy commodities that are 
not time-sensitive.

Alternatively, barges can be used as feeders and distributors for short-haul movements within port 
districts, as well as long-haul movements on coastal and inland waterways. Barges have long prov-
en to be a cost-effective alternative to rail and truck for non-containerized cargo. In recent years, the 
U.S. DOT Maritime Administration “Marine Highway”program has promoted container on barge 
services, and has sponsored pilot studies of service development (Marine-5, Marine-95, Marine-55) 
paralleling U.S. interstate highways.



2-10

Waterborne Freight Transportation: Meeting the Challenges

Figure 2-6. MARAD-Designated Marine Highway Corridors

 2.5 The MTS and Global Vessel Routings

The MTS offers a wide choice of ports and terminals to operators of international and domestic 
freight-carrying vessels. Those operators choose which port(s) to call at based on a number of 
factors, including reliability, speed, cost, safety, security, value-added service, and contribution to 
overall profitability and other business objectives.

Ocean carriers have a choice of routes around the globe—they can go around Cape Horn in Africa 
or the Cape of Good Hope in South America, or through the Suez Canal (linking the Mediterranean 
and Red Seas via a sea-level channel since 1869), or through the Panama Canal (linking the Pacific 
and Atlantic Oceans via an above sea-level route since 1914). And once cargo reaches the United 
States, there are many ways to get it from a gateway port to its ultimate destination. Asian cargo, 
for example, moves to the United States via each of these methods:

• By ship to the U.S. West Coast, which has ports that can accommodate the very large container-
ships being used in Asian services, then inland by truck to local and regional markets or inland 
by rail “landbridge” to Midwest and East Coast markets.

• By ship to the U.S. East Coast via the Suez Canal. Suez can physically accommodate the largest 
container ships in service, but U.S. East Coast container ports cannot. From China, Suez is slower 
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than either landbridge or the Panama Canal, but becomes increasingly competitive from India 
and other Asian ports west of China.

• By ship to the U.S. East Coast via the Panama Canal. Currently, the Panama Canal is a principal 
bottleneck in the world’s container trade system. Its dimensions limit passage to ships general-
ly not more than 39 feet in depth and 13 containers across—known as “Panamax” dimensions. 
Historically, this was sufficient, but over the past 10 to 15 years, much of the new containership 
capacity coming into service has been in “post-Panamax” sizes. Panama is now widening the 
canal to accommodate next-generation “mega-containerships,” which will allow larger ships to 
move between China and U.S. East Coast and Gulf Coast ports.

• By feeder vessel. Panama’s ports, as well as numerous ports in the Caribbean, accommodate 
“transload” activity, where cargo is discharged from a large ship and transferred immediately to 
smaller vessels for the last leg of the marine trip. Even if U.S.-bound cargo leaves China on a very 
large vessel, a given U.S. port might receive that cargo on a much smaller vessel. 

Trades with Europe, the Middle East and Africa, South America, Central America, the Caribbean, 
Mexico, and Canada are all accommodated by combinations of Atlantic, Pacific, and Gulf routings, 
some involving the Panama or Suez Canals. The specific trade routes utilized by carriers, and the 
vessels they deploy on those routes, are matched to the capabilities and the limitations of infrastruc-
ture at either end of the trip. Therefore, MTS facilities, needs, and opportunities must be viewed 
within the context of global markets and operational requirements.
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3.0 MTS Performance

 3.1 MTS Volume and Value

In 2011, the MTS handled more than 2.3 billion tons of cargo—the equivalent of over 100 million 
fully-loaded 5-axle combination trucks, which would stretch more than 1 million miles if parked 
end-to-end. The MTS carried more than 1.4 billion short tons of international cargo worth more 
than $1.5 trillion dollars; this represents more than 99 percent of U.S. trade tonnage outside of 
North America. The MTS handled 43 percent of our trade value with all nations, and 69 percent of 
our trade tonnage with all nations. The MTS also carried almost 900 million tons of domestic cargo 
worth more than $150 billion dollars.

Table 3-1. MTS Volume and Value (2011)

Domestic
International

Grand Total
Import Export Subtotal

Tons (millions) 887.9 869.1 610.4 1,479.6 2,367.5

Loaded TEUs (millions) 2.0 17.1 11.7 28.8 30.1

Value ($ billions) 151.4 1,066.0 473.1 1,539.2 1,690.6

Sources: U.S. Army Corps of  Engineers (tons and TEUs) and U.S. DOT Freight Analysis Framework-3 (value).

 3.2 MTS Commodities and Trades

Domestic

Domestic traffic is handled along four sub-systems of the MTS:

• “Coastwise” trade occurs along the coastlines (Atlantic, Pacific, and Gulf);

• “Lakewise” trade occurs on the Great Lakes/St. Lawrence Seaway system;

• “Internal” trade represents traffic on the inland rivers and waterways; and

• “Intra-port” trade is activity within a port district or territory.
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Source: U.S. Army Corps of  Engineers.

Figure 3-1. MTS Domestic Freight Tonnage by Sub-System (2011)

Each of these sub-systems tends to specialize in handling certain commodities. Coastwise and 
intra-port trades focus heavily on petroleum products and crude petroleum. Lakewise trade focuses 
primarily on dry bulk: iron ore, sand/gravel/stone, and coal. Internal trade is the most diversified, 
handling coal, petroleum products, farm products, sand/gravel/stone, chemicals, and manufactured 
goods. Intra-port trade handles mostly petroleum, along with other liquid and dry bulk for local 
distribution.

Table 3-2. MTS Domestic Freight Tonnage by Commodity (2011)
Coastwise Tons 161.0 Internal Tons 553.6

Petroleum Products 52% Coal 31%

Crude Petroleum 19% Petroleum Products 20%

All Manufactured Equipment 8% Food and Farm Products 13%

Chemical and Related Products 7% Sand, Gravel, and Stone 10%

Coal 5% Chemical and Related Products 9%

Sand, Gravel, and Stone 3% Crude Petroleum 5%

Food and Farm Products 3% Primary Manufactured Goods 4%

All Other 2% All Other 7%

Lakewise Tons 87.9 Intra-Port Tons 85.4

Iron Ore and Scrap 47% Petroleum Products 54%

Sand, Gravel, and Stone 24% Coal 13%

Coal 21% Chemical and Related Products 12%

Primary Manufactured Goods 3% Sand, Gravel, and Stone 8%

All Other 4% All Other 12%

Source: U.S. Army Corps of  Engineers.

Based on value, the eight leading commodities—fuel oils, gasoline, basic chemicals, coal, crude 
petroleum, cereal grains, other agricultural products, and transportation equipment—comprised 93 
percent of the value of domestic MTS traffic.
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Source: FHWA Freight Analysis Framework-3.

Figure 3-2. MTS Domestic Freight Value by Commodity (2011)

As previously noted, the entire United States has access to the import and export capability of the 
MTS, either directly via coastal seaports or indirectly via a range of domestic transportation modes, 
including water. According to the U.S. DOT Freight Analysis Framework-3 data for year 2011, the 
“domestic leg” of international waterborne trips represented around 143 million tons of domestic 
waterborne traffic, worth around $49 billion dollars.

In 2011, 27 states and territories handled in excess of 10 million tons of domestic waterborne car-
go—the equivalent of 500,000 fully-loaded tractor trailers. The top 10 states handled around 55 
percent of all domestic tonnage.
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Source: U.S. Army Corps of  Engineers.

Figure 3-3. MTS Domestic Freight Tonnage by State (2011)

International

International waterborne trade occurs in two directions: outbound or export, and inbound or im-
port. Overall, the U.S. imports significantly more tonnage and value by water than it exports. How-
ever, the imbalance is due primarily to petroleum, manufactured products, and metals, which are 
in high demand and are primarily imported. However, in other commodity groups, such as food 
and farm products, coal, forest products, and iron ore, the United States is a net exporter to global 
markets.

The data suggests that national and state strategies that aim to improve our trade balance can focus 
on three key opportunities: reducing our dependence on imported crude petroleum; building on 
our proven global competitiveness in markets like food and farm products, chemicals, plastics, and 
coal; and “reshoring” the manufacturing of high-value equipment and goods to the United States.

With respect to value, the eight leading commodity groups—machinery, crude petroleum, motor-
ized vehicles, electronics, textiles and leather, plastics and rubber, basic chemicals, and fuel oils—
comprise around 62 percent of all MTS international trade.
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Source: U.S. Army Corps of  Engineers.

Figure 3-4. MTS Import Freight Tonnage by Commodity (2011)

Source: U.S. Army Corps of  Engineers.

Figure 3-5. MTS Export Freight Tonnage by Commodity (2011)
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Source: U.S. Army Corps of  Engineers.

Figure 3-6. Net MTS Import and Export Tonnage by Commodity (2011)

Source: FHWA Freight Analysis Framework-3.

Figure 3-7. MTS International Freight Value by Commodity (2011)

Looking at the origin and destination states for international waterborne tonnage—as opposed to 
the gateway port—50 percent of tonnage has an origin or destination in Texas, California, Louisi-
ana, Illinois, and New Jersey. 
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Source: U.S. DOT Freight Analysis Framework-3.

Figure 3-8. MTS International Freight Tonnage by State (2011)

Globally, it is useful to consider our trading partners in terms of regional blocs, and to differentiate 
tonnage metrics (which reflect mostly bulk commodity trades) and value metrics (which reflect 
mostly high-value consumer goods and industrial materials).

Looking first at exports, the tonnage and value metrics tell a similar story. Our three leading trade 
partner regions are Eastern Asia (including China, Taiwan, Japan, and Korea); Europe; and rest of 
the Americas (including Central and South America and the Caribbean).

By contrast, when looking at imports, the tonnage and value data tell different stories. On a tonnage 
basis, the leading partner region is the rest of the Americas, reflecting substantial import volumes of 
petroleum and other bulk products. The next four leading partner regions—Southwest and Central 
Asia, Europe, Africa, and Eastern Asia—are roughly equivalent. However, imports from Eastern 
Asia are focused on high-value manufactured and consumer goods, and as a result Eastern Asia 
accounts for 42 percent of total import value.
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Source: U.S. DOT Freight Analysis Framework-3.

Figure 3-9. MTS Export Tons and Value by Trade Region (2011)
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Source: U.S. DOT Freight Analysis Framework-3.

Figure 3-10. MTS Import Tons and Value by Trade Region (2011)

 3.3 Historic Trends

Since 1971, domestic tonnage has been relatively flat. The recession of the late 70s–early 80s had 
relatively little effect. However, the recent recession was followed by reduced domestic tonnage, 
which reached a low of 857 million tons in 2009, and 888 million tons in 2011. Volumes have not 
recovered to 1971 levels.

Import tonnage, however, is at near record levels. Import tonnage has clearly been the fastest-grow-
ing component of MTS activity, rising from 360 million tons in 1971 to 869 million tons in 2011, and 
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reaching a peak of 1.13 billion tons in 2006. However, it has also been the most volatile—we see sig-
nificant declines during the two recessionary periods following 1979 and 2007, followed by gradual 
recoveries. 

But the biggest story may be export tonnage, which reached a record 610 million tons in 2011. 
The gap between import and export tonnage has narrowed to levels not seen since the mid-1990s. 
Unlike import volumes, export volumes have grown at a relatively steady pace, without dramatic 
peaks and valleys. Interestingly, export volumes actually grew in the two recessionary periods fol-
lowing 1979 and 2007, roughly coincident with declines in the value of the U.S. dollar against world 
currencies.

Source: U.S. Army Corps of  Engineers.

Figure 3-11. MTS Tonnage (1971–2010)

One of the most dramatic metrics of the recent recession was the decline in U.S. container traffic. 
Since the early 1980s, container volumes had always grown, and prior to 2007 nearly every fore-
cast anticipated this trend would continue unabated. As it turns out, the container decline closely 
mirrors the drop in total MTS import tonnage; and that drop, in turn, closely mirrors the previous 
drop in MTS import tonnage following 1979. We should view the recent decline in container activ-
ity as a reflection of cyclic economic activity, and not as a message that the importance of contain-
erization is diminishing. Container volumes increased slightly from 2010 (42,189,521 TEUs) to 2011 
(42,733,316 TEUs), and show signs of resuming a more typical growth trajectory.
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Source: American Association of  Port Authorities for all years except 2010; World Bank for year 2010.

Figure 3-12. U.S. Container Traffic (1990–2011)

In 2000, the United States ranked second among world nations in TEUs handled, behind China but 
ahead of every other industrialized nation. Between 2000 and 2010, some countries—particularly 
Malaysia, United Arab Emirates, India, and Brazil—saw fairly rapid growth. But in 2010, the United 
States still ranked second among world nations, and by a significant margin.

However, the big story during this period was China. China started the decade as the world leader, 
with 41 million TEUs. By 2010, it more than tripled its volume—an incredible rate of growth—to 
nearly 130 million TEUs, roughly three times the container volume of the United States. 



3-12

Waterborne Freight Transportation: Meeting the Challenges

Source: World Bank.

Figure 3-13. TEU Trade for Selected Countries (2000–2010)

 3.4 Future Forecasts

Tonnage

The U.S. DOT Freight Analysis Framework-3, recently updated to provisional base year 2011, in-
cludes waterborne trade tonnage forecasts to the year 2040. Unfortunately, the FAF-3 tonnage totals 
do not conform precisely to the U.S. Army Corps of Engineers tonnage totals. The recommended 
approach is to extract FAF-3 growth rates and apply these growth rates to the Army Corps tonnages.

For the period 2011–2040, the overall FAF-3 compound annual growth rates (CAGR) are: 0.4 percent 
for domestic tonnage, 2.2 percent for import tonnage, and 3.5 percent for export tonnage. At these 
rates, total tonnage roughly doubles, export tonnage grows to equal import tonnage, and domestic 
tonnage remains relatively flat. In 2040, domestic tonnage reaches 990 million tons (approximately 
the same volume as 1971), import tonnage reaches 1,653 million tons, export tonnage reaches 1,667 
million tons, and total tonnage reaches 4,310 million tons. The MTS will need to handle twice as 
much total tonnage as it does today.
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Source: FAF-3 Forecast Growth Rates for 5-year incremental periods through 2040, applied to year 2011 Army Corps of  Engineers reported MTS tonnage.

Figure 3-14 MTS Tonnage Projections Through 2040

Containers

A national container forecast developed by IHS Global Insight was published in a recent report by 
the U.S. Army Corps of Engineers.13 In this forecast, covering the period 2011 to 2037, loaded import 
TEUs grow to 60 million (around 5 percent per year growth), and loaded export TEUs grow to 52 
million (around 5.5 percent per year growth). Overall, loaded import and export TEUs are projected 
to grow to 112 million TEUs, more than three and one-half times current volumes.

13 U.S. Port and Inland Waterways Modernization: Preparing for Post-Panamax Vessels. Institute for Water Resources, U.S. 
Army Corps of Engineers, June 20, 2012.
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Source: IHS Global Insight

Figure 3-15. MTS Import and Export TEU Projections Through 2037

The challenge for any container forecast is: what to do about empty containers? Due to imbalanc-
es in commodity-trade lanes, ownership of equipment, and other factors, containers often move 
loaded in one direction but empty in the other. In 2011, the MTS handled 30.1 million loaded TEUs 
(import, export, and domestic) and around 42.7 million total TEUs—so 70 percent of the containers 
handled were loaded, and 30 percent were empty. Empty containers cost everyone money—they 
utilize vessel space, terminal space, offsite storage depot space, and labor time, without generating 
revenues from paying customers—so there are strong incentives to minimize the number of emp-
ties. Even so, the imbalance remains.

Projecting the IHS forecast to 2040 results in an estimate of 130 million loaded TEUs. If the current 
ratio of loaded to total TEUs (70 percent) remains the same, the MTS would need to handle 186 mil-
lion total—more than four times the current volume. It is likely that the imbalance will be reduced 
over time, but by how much and when cannot be predicted. For planning purposes, it is reasonable 
to assume that the MTS will need to handle between 130 million and 186 million total TEUs by 2040, 
representing a three-fold to four-fold increase in container traffic.
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4.0 MTS Benefits

 4.1 Overview

The MTS has been a huge success story for the United States and today, it is more important than 
ever to America’s economy, its transportation system, its environment, and its quality of life. Every 
ton of international cargo on the nation’s waterways serves the economic and transportation needs 
of American producers and consumers; every ton of domestic cargo on the nation’s waterways is one 
less ton that must be accommodated by surface transportation modes. Key areas of benefit include:

• Trade in critical commodities;
• Economic impacts for industry and the public at large;
• Reduction in domestic highway and rail system congestion;
• Avoided environmental impacts; 
• Military mobility; and
• A wide range of non-freight benefits.

 4.2 Trade in Critical Commodities

More than 90 percent of global trade tonnage is carried by ship.14 In many parts of the world, wa-
terborne commerce remains the only viable means of international trade. Any country that does not 
actively pursue waterborne commerce greatly diminishes its ability to trade with a large percentage 
of the global population. Maritime trade is by far the lowest cost and most efficient way to deliver 
goods around the world. As the world’s population grows larger and more resource constrained, it 
is likely to become even more dependent on maritime transportation.

As previously mentioned, in 2011 the MTS handled 43 percent of our trade value with all nations, 
and 69 percent of our trade tonnage with all nations, worth more than $1.5 trillion dollars. Exclud-
ing Canada and Mexico, which can be served by transborder trucking and rail, the MTS handles 
more than 99 percent of U.S. trade tonnage with other countries. 

For a wide variety of U.S. export commodities—coal, grain, fuel, and other agricultural products, 
water is the primary means of reaching global markets. Water handles more than 50 percent of 
export tonnage for eight of the nation’s top 10 export commodities, including 90 percent of our coal 
and related products, 91 percent of our cereal grains, 100 percent of our fuel oils, 82 percent of our 
other agricultural products, and 81 percent of our basic chemicals. Water handles more than 44 per-
cent of export value for five of the nation’s top ten export commodities, including motor vehicles, 
plastics and rubber, basic chemicals, chemical products, and coal; it also handles a significant share 
of machinery, our highest-value export commodity.

14 http://www.acpa-ports.net/industry/industry.html.
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Table 4-1. MTS Share of U.S. Export Tons and Value (2011)
Total Tons, All Modes (mil) MTS Share

1 Coal-n.e.c. 129.6 80%

2 Cereal grains 93.9 91%

3 Coal 93.9 100%

4 Fuel oils 67.0 100%

5 Metallic ores 64.7 21%

6 Other agricultural products 52.8 82%

7 Waste/scrap 52.5 100%

8 Basic chemicals 45.0 81%

9 Plastics/rubber 32.9 48%

10 Animal feed 31.0 80%

Total Value, All Modes ($bil) MTS Share

1 Machinery 241.1 24%

2 Electronics 121.6 12%

3 Motorized vehicles 103.3 48%

4 Plastics/rubber 76.0 46%

5 Misc. mfg. prods. 67.6 9%

6 Precision instruments 67.0 10%

7 Transport equipment 66.3 9%

8 Basic chemicals 54.6 70%

9 Chemical products 49.0 44%

10 Coal-n.e.c. 35.2 62%

Source: Freight Analysis Framework-3.
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Table 4-2. MTS Share of U.S. Import Tons and Value (2011)
Total Tons, All Modes (mil) MTS Share

1  Crude petroleum 481.4 78%

2  Coal-n.e.c. 211.3 31%

3  Fuel oils 67.0 100%

4  Fertilizers 49.5 57%

5  Base metals 41.3 68%

6  Nonmetal mineral products 41.3 85%

7  Machinery 38.8 62%

8  Gasoline 38.4 100%

9  Basic chemicals 37.0 66%

10  Other foodstuffs 33.8 74%

Total Value, All Modes ($bil) MTS Share

1  Machinery 510.2 36%

2  Electronics 285.6 32%

3  Crude petroleum 205.5 79%

4  Motorized vehicles 186.9 55%

5  Textiles/leather 127.9 75%

6  Misc. mfg. prods. 94.3 36%

7  Live animals/fish 88.9 1%

8  Coal-n.e.c. 82.4 36%

9  Pharmaceuticals 64.3 12%

10  Basic chemicals 61.1 45%

Source: Freight Analysis Framework-3.

Water is the primary means of bringing crude petroleum to U.S. industries and consumers, and is 
also critical for our national supplies of fuel oils, fertilizers, base metals, mineral products, machin-
ery, gasoline, chemicals, and other foodstuffs. Water handles more than 50 percent of tonnage for 
nine of the nation’s top ten import commodities. By value, water handles around one-third or more 
of export value for seven of the nation’s top import commodities—including machinery, electronics, 
petroleum, motor vehicles, textiles/leather, manufactured products, coal, and chemicals.

 4.3 Economic Benefit

A Transportation Research Board Special Report15 summarizes the economic function and critical 
importance of the MTS:

“Much of the freight transported within the United States, and the vast majority of that 
moved in international commerce, uses the nation’s marine transportation system (MTS). 
The system is varied and immense. It consists of thousands of miles of navigable chan-

15 “The Marine Transportation System and the Federal Role: Measuring Performance, Targeting Improvement.”  
TRB Special Report 279.
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nels, hundreds of port complexes, and thousands of terminals located along the nation’s 
lake, river, and coastal waterways. It involves tens of thousands of shippers and carriers, 
who operate a wide range of vessels from this country and abroad, from river barges to 
the largest oceangoing vessels. Manufactured goods are brought into and shipped out of 
the country in standardized marine containers transported by the thousands in vessels 
that regularly cross the oceans. Commodities essential to the economy and daily lives of 
Americans, such as minerals, building materials, energy, and farm products are moved 
in bulk across the country and to and from other regions of the world on the rivers, lakes, 
and oceans. The waterways are connected to the nation’s other modes of transportation, 
such as highways, railroads, and pipelines. Together they form a vast freight system that 
has become integrated with the production process itself. The performance of the MTS 
affects the location of businesses, their operations and practices, and the demand for the 
goods and materials they produce—and ultimately, the productivity and competitiveness 
of U.S. producers and the prices paid by U.S. consumers.”

The MTS is so fundamental to the U.S. economy, so embedded in the chain of domestic and global 
production and consumption, that without the MTS the economies of every state and the nation 
would be structurally different. While the full value of the MTS has yet to be quantified, recent 
studies have examined its major components:

• Great Lakes. “Great Lakes—St. Lawrence Seaway shipping is one of the key drivers of the 
United States and Canadian economies. The industry creates 227,000 jobs in the two countries, 
and produces business revenues of $35 billion. Additionally, shipping in the region contributes 
$4.6 billion in federal, state/provincial, and local taxes every year. It also supports the economic 
health of North America’s industrial heartland and a consumer market of more than 100 mil-
lion people. To keep their businesses running, U.S. and Canadian electric utilities, steel mills, 
construction companies, mining companies, manufacturers, and farmers all depend on the 164 
million metric tons of cargo delivered by Great Lakes vessels every year. These cargoes become 
the automobiles North Americans drive, the office buildings they work in, the energy that heats 
their homes, the salt that keeps roads safe, and the food they put on the dinner table. Marine 
transportation on the Great Lakes–Seaway System provides $3.6 billion (U.S.D) in annual trans-
portation cost savings compared to the next least expensive all-land transportation alternative. 
This enhances the global competitiveness of North American products and industries and keeps 
the cost of consumer goods down.”16

• Inland Waterways. “In 2006, Ohio River Basin commercial navigation users saved $3.1 billion by 
using the Ohio River System (ORS) waterway to ship coal, steel, chemicals and other commodi-
ties by barge. For the entire U.S. inland river system, using an estimated $10-$12 per ton shipper 
savings, national transportation shipper savings would be in the neighborhood of $7.0 billion… 
A University of Tennessee Center for Transportation Research study found that barge navigation 
on the ORS navigable channel contributed a total of $497 billion in sales and 80,000 annual jobs 
to the nation’s economy. This $497 billion in sales, discounted over 44 years at 3 percent, yields 

16 Economic Impacts of the Great Lakes–St. Lawrence Seaway System. Martin Associates; October 18, 2011.
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an annual $20.5 billion (of this, $3.1 billion is shipper savings, leaving $17.4 billion for the annual 
economic impact).”17

• Deep Water and Coastal Ports.“[Deep water] public ports contribute significant benefits to local 
and regional economies, including generating business development and job opportunities. 
Commercial port activities in 2007 created employment opportunities for more than 13.3 million 
Americans, including nearly 12 million who were employed in exporter/importer-related busi-
nesses and support industries throughout the United States. Business activities related to water-
borne commerce contributed approximately $3.15 trillion overall to the U.S. economy, and those 
same businesses paid nearly $212.5 billion in Federal, state, and local taxes. Seaport activities 
alone in 2007 accounted for $31.2 billion in Federal, state, and local tax revenues.”18

The waterborne transportation system is worth far more than the sum of transportation savings it 
provides ($9 billion per year) or the amount of business revenue it supports (more than $3 trillion 
per year). Without waterborne transportation, there would be no way to efficiently import petro-
leum; and even short-term interruptions in the nation’s petroleum supply would have huge neg-
ative effects, not only on petroleum-dependent businesses, but also throughout the economy as a 
whole. After Hurricane Katrina, the Mississippi River closed for navigation, temporarily shutting 
down the export of U.S. grain through Louisiana ports; fortunately the river was quickly reopened 
before there were longterm damaging effects. There are countless other ways in which waterborne 
freight transportation is an irreplaceable piece of the nation’s economic infrastructure.

Table 4-3. Summary of Available MTS Economic Impact Estimates

Jobs (Direct, Indirect, 
Induced)

Annual Impacts (in Billions of Dollars)

Wages  Revenues Transport Savings

Great Lakes (U.S.) (2011) 128,227 9.7 18.1 2.0

Ohio River System (2011) 80,000 - 17.4 3.1

Other Inland Waterways (2011) - - - 3.9

Deep Water and Coastal (2007) 1,325,531 95.3 100.1 -

U.S. Importers and Exporters (2007) 11,995,102 554.2 3,055.4 -

Sources: Martin Associates, University of  Tennessee Center for Transportation Research.

 4.4 Reduced Highway and Rail System Congestion

Each ship or barge tow provides capacity equivalent to many trucks or railcars. For example, one 
15-barge tow handles as much non-containerized freight as 225 railcars (equivalent to a train nearly 
3 miles long), or 870 combination trucks (equivalent to a line nearly 12 miles long). 

17 Toward a Full Accounting of the Beneficiaries of Navigable Waterways. University of Tennessee Center for Transportation 
Research, January 2011.

18 The Local and Regional Economic Impacts of the U.S. Deepwater Port System, 2007. Martin Associates; June 6, 2008.
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Source: Iowa DOT

Figure 4-1. Vessel Capacity Equivalents

For the year 2011, the MTS handled 887.9 million tons of domestic freight, with an average haul 
distance of 563.5 miles per trip, for a total of 500 billion ton-miles.19 If all this tonnage was handled 
by 20-ton trucks, it would require nearly 45 million long-haul truck trips per year. Lined up end to 
end, these trucks would stretch nearly 500,000 miles.

Currently, the nation’s primary truck routes experience significant congestion in major urbanized 
areas, but except for a limited number of intercity corridors, most of the network outside of urban-
ized areas is uncongested. With growing truck movement, growing background traffic, and limited 
opportunities to expand intercity highway capacity, the picture by 2040 is stark and unsettling. 
Almost every major urban center will experience significant truck congestion, and a majority of 
high-freight volume intercity corridors—including almost every segment east of the Mississippi— 
will experience significant peak-period congestion.

19 Ton and ton-mileage data is sourced from the U.S. Army Corps of Engineers, and represents tonnage handled times aver-
age length of haul. One ton-mile is equivalent to two tons moving one-half mile, or one-half ton moving two miles, etc.
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Figure 4-2. Projected Truck Network Congestion (2040)

Freight shippers and receivers make modal decisions based on well-documented factors: reliabili-
ty, speed, cost, safety, security, and value-added or special handling considerations. As highways 
become increasingly more congested, shippers and receivers will naturally seek alternative modes. 
The rapid growth of rail intermodal services—which are, in large part, a cooperative partnership 
of the trucking and rail industries—is likely to continue. North American railroads invest billions 
annually to maintain and expand their systems, and except for a limited number of chokepoints 
the system is operating within capacity. However, like the highways, the rail system is projected to 
experience significant congestion by the year 2040, unless major improvements are made. Perhaps 
all required improvements will be made; but if they are not, the railroads can be expected to ration 
capacity based on market demand.
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Figure 4-3. Projected Freight Rail Network Congestion (2040)

After building the nation’s rail network and highway systems to supplement our waterways, we 
find ourselves returning to water as a means to relieve pressures on those systems. In some cases, 
MTS capacity and utilization improvements will be essential due to constraints on highway and 
rail systems. In other cases, MTS capacity and utilization improvements may simply offer greater 
benefit at lower cost than investments in other modes. Consideration of MTS benefits and opportu-
nities within highway and rail planning processes at the local, regional, state, and federal levels is 
essential to identifying and implementing these opportunities. One example is the U.S. DOT Mar-
itime Administration’s Marine Highway initiative, which focuses on increased container-on-barge 
services.

As discussed in Section 3, econometric forecasts suggest that domestic waterway traffic will remain 
relatively flat through 2040. However, those forecasts do not take into account the user experience. 
It is possible, if not likely, that rising congestion and cost on other modes will lead users to a greater 
consideration of MTS alternatives. Public policy decisions to support domestic waterborne trans-
portation are likely to be important in capturing these opportunities.
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 4.5 Avoided Environmental Impacts

Some of the most significant benefits afforded by waterborne freight movement are environmental. 
This may seem strange to those who are aware of the environmental controversies and conflicts as-
sociated with operations and expansion plans at the nation’s biggest container ports. It is true that 
large seaports tend to concentrate freight activity at one point, where vessels and trucks and trains 
converge, along with associated air emissions, highway congestion, rail grade crossing activity, 
noise, vibration, light, and so on; and that these effects must be mitigated. Furthermore, it is true 
that port improvement projects often involve channel and berth deepening, landfill, land redevel-
opment, highway and rail capacity improvements, and other actions generating significant environ-
mental impacts that must be mitigated.

In return for these “point” impacts, we derive substantial and worthwhile systemwide benefits. Wa-
ter transportation helps reduce fuel consumption and emissions because water on average moves 
more freight with less fuel consumption and emissions than any other mode. An article from the 
February 25, 2008 New Yorker magazine noted:

“Last year, a study of the global wine trade found that it is actually more ‘green’ for 
New Yorkers to drink wine from Bordeaux, which is shipped by sea, than wine from 
California, sent by truck … The study found that ‘the efficiencies’ of [ocean] shipping 
push a green line all the way to Columbus, Ohio, the point where a wine from Bordeaux 
and Napa has the same carbon intensity.”

A series of studies by the Texas Transportation Institute has quantified the fuel consumption and 
emissions factors for inland waterways, rail, and trucking. On each measure, water is superior to 
other modes.

Table 4-4. Fuel Consumption and Emissions Factors 

Fuel Efficiency
(Ton-Miles/Gallon)

Emissions (Grams/Thousand Ton-Miles)

Volatile Organic 
Compounds

Carbon Monoxide Nitrogen Oxide Particulate Matter Carbon Dioxide

Waterways 616 14 43 274 8 16,410

Railroad 478 18 56 354 10 21,140

Truck 150 100 370 1,450 60 171,830

Source: A Modal Comparison of  Domestic Freight Transportation Effects on the General Public, Texas Transportation Institute, Amended February 2012.

Based on 502.8 billion ton-miles of domestic freight and 103.4 billion ton-miles of international 
freight (coastal and St. Lawrence seaway traffic) moving on the MTS in 2010—figures extremely 
close to 2011 totals—the impacts from water transportation and the equivalent impacts of moving 
the same ton-mileage by truck and rail can be calculated.
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Table 4-5. Environmental Impacts of Moving MTS Ton-Mileage via Other Modes (2010)

Fuel Consumption
(Millions of Gallons)

Emissions (Thousands of Metric Tons)

Volatile Organic 
Compounds 

Carbon Monoxide Nitrogen Oxide Particulate Matter Carbon Dioxide

Actual MTS 984 9 26 166 5 9,948

If  by Rail 1,268 11 34 214 6 12,815

If  by Truck 4,041 61 224 879 36 104,163

If the MTS had not been available in 2010, and its ton-mileage had moved entirely by truck—a 
worst-case environmental scenario—it would have increased fuel consumption by 3 billion gal-
lons and increased CO2 emissions by 94 million tons. Alternatively, if MTS ton-mileage had moved 
entirely by rail—a best-case environmental scenario—it would have increased fuel consumption by 
284 million gallons and increased CO2 emissions by 2.9 million tons.

These added fuel consumption and emissions effects can be monetized using factors suggested by 
U.S. DOT under its Transportation Investments Generating Economic Recovery (TIGER) compet-
itive grant program. Using TIGER factors for year 2007, inflated to year 2010, the added environ-
mental cost to the nation of moving 2010 MTS domestic freight by alternative modes would be $863 
million by rail and $16.8 billion by truck. 

In practice, if there was no MTS, commodity trades would be very different, and direct replacement 
of water transportation by other modes would not be possible or desirable in all cases. This analysis 
should be taken as a theoretical exercise only. Nevertheless, it clearly demonstrates that the MTS 
provides very significant environmental benefits, year over year, for the nation as a whole.

 4.6 Other MTS Benefits

Although not addressed in this report, we would note that the Marine Transportation System ac-
commodates other critical functions: military mobilization and resupply; passenger transportation 
(many passenger vessels also carry freight, as “carry on” loads or in the form of trucks); commercial 
fishing; shipbuilding; vessel repair, maintenance, and servicing; construction and salvage; offshore 
oil and gas exploration; offshore pipeline and telecommunications system construction and main-
tenance; law enforcement; incident management and environmental/emergency response; marine 
research; hydropower; municipal water; irrigation water; flood control; and recreational fishing and 
boating. Waterborne freight and these other uses must coexist as “good neighbors.”
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5.0 MTS Planning and Funding

 5.1 Stakeholders and Roles

The basic shape of the MTS was initially defined by the location of protected, deep natural harbors 
and reliably navigable inland waterways. Over the years, these first-generation assets have been im-
proved, new deepwater ports and terminals have been constructed, and new waterway mileage has 
been added to the system. But unlike the U.S. highway system, which largely emerged as the result 
of coordinated planning and close partnership between federal and state governments, the MTS 
has evolved without larger-scale coordinated planning. Parts of the system are federally owned and 
managed; but much of it is owned and operated by local, regional, and state entities, and by pri-
vate-sector carriers and customers.

The common theme in MTS development has been market opportunism, from both the private and 
public sectors. Ports and related infrastructure and services develop and evolve independently, to 
capture, maintain, and grow specific market niches. There is no “master plan” for the MTS; each 
port, stakeholder, and region pursues its own organizational or business mission. The result is that 
the MTS is, as some have described it, a “collection of competitors.” 

• The federal government—acting principally through the U.S. Army Corps of Engineers—has 
been primarily responsible for constructing and maintaining a set of federally authorized naviga-
tion channels. Corps appropriations for navigation projects have, over the past decade, averaged 
$1.5 to $2 billion per year.20 Costs for deep-draft improvements are typically shared with local 
sponsors. 

• Multistate authorities, state agencies, regional authorities, and local governments have built 
marine terminals, often in direct competition with neighbors; private industries have also built 
their own marine terminals, typically to accommodate the movement of bulk materials. A survey 
by the American Association of Port Authorities found that U.S. ports and their partners plan to 
invest $46 billion in MTS infrastructure by 2017.21

• Local, regional, and state planners, recognizing the economic benefits of port operations as well 
as their potential impacts on transportation systems, communities, and the environment, have 
provided landside connections and made land use decisions affecting port development and 
expansion.

• Railroads have developed lines and services to connect marine terminals with inland and 
cross-country markets. The railroads compete with each other, but they also cooperate with each 
other and the public sector on projects of mutual benefit (such as Southern California’s Alameda 
Corridor and Chicago’s CREATE). 

20 U.S. Port and Inland Waterways Modernization: Preparing for Post-Panamax Vessels. U.S. Army Corps of Engineers; June 20, 
2010.

21 http://www.aapa-ports.org/Press/PRdetail.cfm?itemnumber=18583
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• Ocean and waterway carriers select ports of call based on the particular port arrangements (loca-
tion, accessibility, vessel size capacity, terminal operating cost structure, etc.) that allow them to 
profit from the customer services they provide.

• Freight shippers and receivers have developed privately owned logistics infrastructure—ware-
house/distribution centers, manufacturing/processing plants, etc.—either at ports or at inland 
locations connected to ports via rail and/or truck.

 5.2 Federal Roles

Overlaid on this competitive structure are significant federal roles. The maintenance and improve-
ment of federal waterways is the responsibility of the U.S. Army Corps of Engineers. Their work is 
funded from the Harbor Maintenance Trust Fund (supported by an ad valorem fee on imports and 
domestic traffic), the Inland Waterways Trust Fund (supported by a fuel tax on inland waterway 
traffic), annual general fund appropriations, and cost-sharing with local sponsors. Needed highway 
connections, and in some cases support for rail connections, are generally provided by state and 
regional governments through the allocation of federal and non-federally sourced transportation 
funds. Major MTS projects require extensive environmental studies and regulatory approvals at the 
federal, state, and local levels. So, while the MTS is not planned at the federal level, the competitive 
aspirations of ports and stakeholders may be significantly facilitated, limited, or managed by the 
availability of project funding and approvals at the federal level.

MTS Regulation and Policy

Federal responsibilities for MTS include not only marine commerce, but also a wide array of other 
functions and missions: commerce and economic development, revenue collection, environmental 
protection and resource management, flood control and water supply, military use, national securi-
ty and law enforcement, energy, research, recreation and public safety, international relations, etc. 
As a result, federal MTS regulation and policy functions are dispersed among many different agen-
cies and offices. The Committee on the Marine Transportation System (CMTS), originally formed in 
2004, is currently developing a comprehensive index of federal MTS regulatory and policy roles and 
responsibilities.
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Source: http://www.cmts.gov/About/Organization.aspx.

Figure 5-1. Organizational Structure of the CMTS

Navigation Project Planning

Under the Commerce Clause of the Constitution, Congress is given the power to “regulate Com-
merce with foreign Nations, and among the several states, and with the Indian tribes.” As noted by 
the American Association of Port Authorities:22

“Since 1789, Congress has authorized and funded activities to ensure free and open access of the na-
tion’s waterways to navigation. The General Survey Act of 1824 established the U.S. Army Corps of 
Engineers as the agency responsible for the Nation’s navigation system.”

 
Since 1824, the U.S. Army Corps of Engineers has had primary responsibility for maintaining and 
improving the nation’s waterways and its locks and dams. Today, in addition to channels and locks 
and dams, the Corps is responsible for a large and diverse set of program activities, including flood 
control and shore protection, wetlands restoration, hydroelectric power, recreational use develop-
ment, etc. The Corps does not build or develop seaports or terminals, or maintain vessel berths, or 
provide connecting landside infrastructure—those MTS elements are provided by other parties, 
under a broad partnership between all levels of government and the public and private sectors.

Except for smaller projects, including navigation projects of less than $4 million, which can be 
funded under Continuing Authorities provisions, Corps projects must be authorized by Congress. 
Authorizations typically are provided through the Water Resources Development Act, or WRDA. 

22 http://www.aapa-ports.org/Issues/content.cfm?ItemNumber=1007.



5-4

Waterborne Freight Transportation: Meeting the Challenges

The first WRDA was adopted in 1974, and the most recent was adopted in 2007. WRDA does not 
actually appropriate or commit funding, but it does authorize projects and program activities, along 
with providing policy and fiscal guidance. WRDA is supposed to be updated every two years, but 
rarely is, and alternative mechanisms may be used to authorize projects in interim years. Detailed 
technical studies performed by the Corps (Reconnaissance, Feasibility, and Environmental Impact) 
are instrumental in determining which projects are submitted to Congress for authorization. 

From the set of authorized navigation projects and other mission-related projects, the Corps for-
mulates Annual Work Plans and Civil Works Budgets, which spell out investigations, construction 
activities, operations and maintenance, and other activities. Funding for Corps navigation program 
activities is provided through the annual Energy and Water Development appropriations bill. For 
FY2012, the Corps' budget request was more than $4.6 billion dollars. 

Over the years, the federal government has developed very specific processes for determining 
whether navigation projects are included in authorization requests and, if authorized, whether they 
are included in annual Corps Work Programs. For construction projects, this generally involves the 
following steps:

• Local sponsors must initiate and request Corps studies.

• The Corps must conduct studies (Reconnaissance, Feasibility, Environment Impact) and make 
appropriate determinations of national economic development benefits to advance an alterna-
tive.

• Responsible agencies must review and approve the Corps Final Report and Environmental Im-
pact Statement.

• Congress must authorize the project.

• The President’s budget must fund the project, based on identified national priorities.

The process co-mingles technical, political, and budgetary considerations at different points. The 
preparation of studies is highly structured, but many of the key factors—the rules that define na-
tional benefits and priorities, the specific projects to be authorized, the balance between navigation 
and other missions, and the overall level of funding available for the Corps Work Program—can 
vary from year to year.
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Table 5-1. Construction Project Planning and Implementation Process
Simplified Description (Abridged and Adapted from Corps Publications)

1. Problem 
Perception

Local community (i.e., people, businesses) and/or local government perceive or experience water and related land resource problems (i.e., 
flooding, shore erosion, navigation restrictions, etc.).

2. Request for 
Federal Action

Local officials talk to Corps about available Federal programs [and] contact congressional delegation if  study authorization required. Member 
of  Congress requests study authorization through Public Works Committees. Committee resolution adopted if  report was previously 
prepared on water problems area. Legislation, which may be proposed by the President, is normally required if  no Corps report exists.

3. Study and Report 
Preparation

Funds to complete and report a 12- to 18-month Reconnaissance Study are included in President’s budget [and] annual Energy and Water 
Development Appropriations Act. If  study continues beyond Reconnaissance phase, local sponsor must agree to share cost of  Feasibility 
phase. (Subsequent Feasibility Study and Environmental Impact Statement are) conducted under the U.S. Water Resources Council’s 
Economic and Environmental Principles and Guidelines (under which the Corps may select a plan for recommendation or decide to take no 
action. The alternative plan with the greatest net economic benefits consistent with protecting the nation’s environment is normally selected.)

4. Report Review 
and Approval

Final EIS is filed with Environmental Protection Agency (EPA) and made available to public. Proposed report of  Chief  of  Engineers 
and Final EIS are sent to heads of  Federal agencies and governors of  affected states for comment. Office of  Management and Budget 
(OMB) comments on [Final] report as it relates to President’s programs. Assistant Secretary of  the Army (Civil Works) transmits Chief  of  
Engineers’ report to Congress. Funds are included in President’s budget and Congress acts on each item in appropriations bill.

5. Congressional 
Authorization 

Chief  of  Engineers’ reports are referred to Committee on Public Works and Transportation in House and Committee on Environment 
and Public Works in Senate. Civil Works projects are normally authorized by Water Resources Development Act (Omnibus Bill) following 
committee hearings. Occasionally, Corps proposal is authorized by separate legislation or as part of  another bill.

6. Project 
Implementation

New projects are included in President’s budget based on national priorities and anticipated completion of  design and plans and 
specifications so that construction contract can be awarded. Budget recommendations are based on evidence of  support by state and ability 
and willingness of  non-Federal sponsors to provide their share of  project cost. Congress appropriates Federal share of  funds for new starts; 
normally, this occurs in annual Energy and Water Development Appropriations Act. Funds are in President’s annual budget for the Federal 
share of  the project; appropriations are required to continue design and implementation. Construction is managed by Corps, but done by 
private contractors.

Source: This table has been abridged and adapted from the original Corps source material.

Similarly, the definition of operations and maintenance expenditures in a given year reflects a com-
bination of technical, political, and budgetary considerations. According to a report by the Congres-
sional Research Service:23

“Since 2006, Administration budget criteria prioritize harbor funding using multiple per-
formance-based metrics; the most significant metric is commercial tonnage at a harbor. The 
commercial tons metric is used as a rough proxy for evaluating economic return from O&M 
investments … Other secondary and tertiary factors considered include safety (e.g., harbor of 
refuge), national priorities (e.g., support of defense and energy facilities), and public transport 
and subsistence (e.g., harbors serving isolated communities).”

Navigation Project Funding

The 1986 WRDA implemented significant changes to how the nation pays for navigation system 
maintenance and improvements:

• Prior to 1986, the federal government funded 100 percent of navigation channel maintenance and 
improvement costs. WRDA established a program of federal cost-sharing for navigation channel 
improvement projects, shifting some of the burden to ports and their host regions and states. 
Currently, there is a sliding scale for federal cost-share percentages—below 45 feet, construction 
is 65 percent federal and maintenance is 100 percent federal; above 45 feet, construction is 40 
percent federal and incremental maintenance above 45 feet is 50 percent federal.

23 Army Corps Fiscal Challenges: Frequently Asked Questions. Congressional Research Service, August 18, 2011. 
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• WRDA also established a new revenue source—the Harbor Maintenance Tax, or HMT—as a 
mechanism to help fund the federal government’s share of costs. The HMT is a tax on the value 
of domestic and import cargo moving through coastal ports. (The application of HMT to exports 
was subsequently struck down by the courts.) It is levied on the cargo owner and collected by 
U.S. Customs (for international trade) and on an honor system (for domestic trade). Collections 
and any unspent balances accrue in the Harbor Maintenance Trust Fund (HMTF).

Currently, the primary means of funding Corps work program activities are general fund appro-
priations; transfers from the HMTF; transfers from the Inland Waterway Trust Fund, which accu-
mulates fuel tax collections from operators along 12,000 miles of inland waterways24; and special 
recreation user fees.

Table 5-2 Army Corps of Engineers FY 2012 Funding Sources
Funding Source Request ($ Millions)

General Fund 3,753

Harbor Maintenance Trust Fund (HMTF) 758

Inland Waterway Trust Fund (IWTF) 77

Special Recreation User Fees 43

Total 4,631

Source: http://www.usace.army.mil/Portals/2/docs/civilworks/press_book/budget2012.pdf.

For the Corps’ FY 2012 budget of $4.6 billion, roughly one-third of the funding is associated with 
navigation projects, roughly one-third is associated with flood risk management, and the remain-
der is associated with other Corps missions (ecosystem restoration, environmental stewardship, 
site remediation, hydropower, recreation, water supply, regulation, emergency management, etc.). 
According to AAPA, Federal spending for maintenance dredging of navigation channels averages 
about $500 million annually.

Note that transfers from the two navigation-oriented trust funds (HMTF and IWTF) totaled slightly 
over $800 million, compared to a total navigation projects cost of roughly $1.6 billion. The differ-
ence is made up primarily from the General Fund.

Surface Transportation Funding

Federal fuel tax receipts are used to fund surface transportation improvement projects. Surface 
transportation funds flow down to states and regional Metropolitan Planning Organizations, who 
are responsible for programming the funds and delivering projects. Traditionally, surface trans-
portation funding was dedicated to highway projects, but over the years, funding eligibility has 
expanded. The Intermodal Surface Transportation Efficiency Act of 1991 (ISTEA) established defi-
nitions for “intermodal connectors” as a critical component of the national highway system (NHS). 
Many of the critical surface transportation links to MTS ports and terminals are formally defined as 
intermodal connectors. Every state has intermodal connectors, although not every state has MTS-re-
lated intermodal connectors. 

24 Also known as “fuel taxed inland waterways.” 
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Over the past two decades, federal funds programmed at the state and local levels have supported 
billions of dollars in improvements to interstate highways, state and local roads, grade crossings, 
rail realignments, and other projects that have directly benefited the nation’s ports and the MTS as 
a whole. Funds under the CMAQ (Congestion Mitigation and Air Quality) program have even been 
used for container-on-barge services. 

The most recent surface transportation authorizing legislation (Moving Ahead for Progress in the 
21st Century, or MAP-21) continues to recognize the importance of intermodal connectors. MAP-21 
provides for $43.7 billion in total funding over FY 2013 and 2014. While MAP-21 does not provide 
a set-aside funding category for intermodal connectors, or for freight movement generally, it does 
provide increased federal matching funds for freight improvement projects that are part of State 
Freight Plans. It also advances the process of national freight planning, by establishing a National 
Freight Network (consisting initially only of highways), encouraging State Freight Plans and local 
freight advisory boards, and promoting national dialogue.

Discretionary Grant Funding

The American Recovery and Reinvestment Act of 2009 (ARRA) established a discretionary grant 
program known as TIGER (short for Transportation Investments Generating Economic Recovery). 
Project applications were developed by local sponsors and were required to include detailed eval-
uation of transportation benefits, economic impacts, project costs, implementation readiness, and 
other factors. To date, there have been four rounds of TIGER grant awards, totaling around $3.1 
billion dollars, to around 220 projects. The program was highly competitive; under TIGER I alone, 
there were 1,400 applications for 51 awards. Many different types of projects have received awards, 
and the MTS has been one of the beneficiaries.
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Table 5-3. Recent TIGER Awards for MTS Projects
Program Awarded To Project Amount ($ Millions)

TIGER III
(2011)

South Jersey Port Corporation Rail bridge rehabilitation 18.5

Port of  New Orleans Railyard construction 16.7

West Virginia Port Authority Inland port intermodal terminal 12.0

Jacksonville Port Authority Intermodal container transfer facility 10.0

Port of  Long Beach Rail access improvements 17.0

TIGER IV
(2012)

City of  Bayonne, NJ On-dock intermodal railyard 11.4

Alabama State Port Authority On-dock intermodal rail and connecting bridge 12.0

West Memphis, Arkansas Improved bulk rail service to river port 11.0

Tulsa Port of  Catoosa Dock, crane, and rail improvements 6.4

Brownsville Navigation District Dock and rail improvements 12.0

Port of  Corpus Christi Rail access improvements 10.0

Port of  Oakland Rail access improvements 15.0

Port of  Lewiston, Idaho Dock improvements 1.3

Coordination and Collaboration

For the most part, the MTS consists of a set of independent elements—navigable waterways, ports 
and terminals, highway and rail connections, and related logistics facilities—developed and oper-
ated to fulfill separate public missions or achieve separate business objectives. The federal govern-
ment does not decide where to locate ports, or how to develop and expand them, or what types of 
freight or vessels to move through them, or how to configure their highway and rail access. Its MTS 
responsibilities are focused on the waterways, and on the provision of surface transportation and 
discretionary grant funding for non-waterway projects.

MTS waterway projects are advanced mostly on a case-by-case basis, responding to urgent need (in 
the case of maintenance) or economic opportunity (in the case of deepening proposals). Planning 
for improvements to coastal waterways, which involve connecting a port or set of ports to open 
water, focuses on what is needed to accomplish that specific improvement; although typically, these 
planning studies consider potential effects related to other nearby ports. Planning for inland river 
systems tends to be more comprehensive and geographically broad because these are systems that 
are functionally interconnected over hundreds or even thousands (in the case of the Mississippi 
River system) of miles. Planning and management for the St. Lawrence Seaway is coordinated by 
the St. Lawrence Seaway Development Corporation and its Canadian counterpart. There is no na-
tional “master plan” map for the MTS waterway system—planning is locally and regionally driven, 
or subsystem-based.

Ports (and their host regions and states) work very closely with their Corps Districts, federal reg-
ulatory and enforcement agencies (Homeland Security, et al.), and federal transportation agencies 
(Maritime Administration Gateway Offices, Federal Highway Administration, Federal Railroad 
Administration) on federal issues that concern them directly. In recent years, the federal government 
has made greater efforts to bring together stakeholders at a national level through the Committee on 
the Marine Transportation System (CMTS) and the MTS National Advisory Committee (MTSNAC). 
And the U.S. DOT Maritime Administration has promoted initiatives such as the “Marine Highway” 
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(domestic container movement over inland and coastal waterways) to a broad range of stakeholders. 
These broader cooperative efforts recognize the need for improved communication and coordination 
among federal agencies, and between federal agencies and other MTS stakeholders.

 5.3 State and Regional Roles

In some states, port authorities are state agencies.25 Port planning by these agencies therefore rep-
resents state-level planning. State port authorities typically do not plan for private ports, and may 
not include all public ports in their states; nor do they typically plan for MTS connecting infrastruc-
ture (highways, railroads, logistics facilities) far beyond the gates of their terminals. 

States and regional Metropolitan Planning Organizations prepare near-term and long-range plans 
for transportation system investments. These plans are used to allocate federal surface transporta-
tion funding, along with state, regional, and local funding. Many states and regions that host ports 
have implemented significant highway and rail improvements, both “last mile” connectors and ma-
jor inland trade corridors; however, there is no requirement that they do so, and port projects must 
compete with other needs for limited funding. 

Historically, freight-rail improvements have been planned, funded, and implemented by the private 
railroads, to meet private business objectives. As described more fully in AASHTO’s Freight-Rail 
Bottom Line Report, this is changing. The public sector is recognizing there may be, under appro-
priate circumstances, significant public benefits associated with private rail improvements, and is 
acting as a partner in planning and funding these improvements. Southern California’s Alameda 
Consolidated Transportation Corridor, which links the Ports of LA and Long Beach to the national 
rail system, was funded through a combination of rail revenues from a per-unit surcharge, bonds 
supported by these revenues, contributions from the ports, a substantial federal loan, and other 
local and regional government funds.

State and regional funding also plays a major role in MTS waterway maintenance and improve-
ments. Channel deepening projects (which require a local match to federal funds) and berth mainte-
nance projects (which are not a federal responsibility) may be funded by a port, a region, or a state. 
States and regions may also elect to fund 100 percent of deepening projects, in advance of anticipat-
ed (but not guaranteed) federal funds to speed up the completion of projects, as in the case of the 
Port of Miami 50’ deepening and South Carolina’s $300 million investment to deepen beyond 45’ at 
the Port of Charleston.

A few states, like Florida and Louisiana, prepare statewide port plans. Many others consider sea-
ports within the context of statewide multimodal system plans and/or statewide freight plans. These 
types of plans are highly useful, because they are able to address both public and private ports, as 
well as surface transportation infrastructure, as interconnected and interdependent systems.

25 State Port Authorities are found in Georgia, Maine, Maryland, Massachusetts, New Hampshire, North Carolina, Puerto 
Rico, South Carolina, Virginia, Alabama, Mississippi, and Indiana. 
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 5.5 Carriers

Vessel operators and carriers on the oceans, rivers, and Great Lakes play a critical role in the MTS. 
They decide which ports to call at, what commodities and volumes to carry, when to call, and—in 
some cases—what inland transportation modes will be used.

Ports have many different types of customers. For some ports, it is a single user or set of users, who 
control large blocks of waterborne traffic, and determine the actions and services of carriers. But 
for many other ports, the carrier is the primary customer, the entity that decides whether or not to 
bring freight to a port. Carrier decisions are typically based on fundamental competitive principles: 
they will prefer to call at ports that offer them the appropriate mix of reliability, cost, speed, securi-
ty and safety, and value-added services. Ports create services for the marketplace; for the most part, 
carriers are the consumers at which those services are aimed.

Ocean carriers have been known to play ports against each other as part of business negotiations, 
seeking the most favorable terms in exchange for bringing freight to a port. Like all competitive busi-
ness situations, this has good and bad effects. The good effect is it forces ports to provide efficient, 
well-priced services, which enables carriers in turn to provide efficient, well-priced services to the 
freight shippers and receivers that fill their vessels. The bad effect is it can force ports into speculative 
construction and expansion, and the provision of excess capacity, in an effort to be more attractive 
than the competition. The overall system achieves efficiencies, but at the expense of inefficiencies in 
port infrastructure and development. Some analysts argue the good effects, in terms of systemwide 
benefits, outweigh the bad; others argue that the nation should focus more on “rational” port invest-
ment that minimizes public costs, and shifts more of the burden to carriers and users.

Some ports are entirely water-to-facility, water-to-pipeline, or water-to-truck, and railroads are not 
a significant consideration. However, for many if not most ports, railroad service is a critical issue. 
The nation’s railroad network was largely in place by the early 1900s and few major mainlines have 
been constructed since then; what railroads have done is consolidate operations, rationalize infra-
structure and services, and build new connectors and terminals.30 Some of their most significant 
investments have been to serve U.S. marine container trades: new intermodal terminals on both 
coasts, new access corridors, new “inland port” facilities to serve hinterland markets, and new proj-
ects to eliminate bottlenecks in the cross-country intermodal network. Bulk rail service, especially 
for commodities like coal and aggregate exports, is essential for many U.S. ports. Rail companies 
are for-profit businesses; in most cases their interests are aligned with their ports, but not always. 
Many ports want to offer competitive rail access (by more than one railroad) to their major termi-
nals; this allows carriers the opportunity to negotiate better prices. The railroads, in turn, argue that 
the cost of duplicate infrastructure, labor, and equipment, along with reduced volumes for each 
serving railroad, actually increases rail service costs, unless the daily volumes are very high. This 
continues to be an ongoing discussion at many ports.

fees on container handling. The Corps considers port shares and diversion effects in its analysis of proposed deepen-
ing projects and feasible alternatives.

30 U.S. freight railroads invested $25 billion of their own funds for rail system and infrastructure improvements in 2012. 
Private railroad infrastructure investments have exceeded $500 billion since 1980. Source: Association of American Rail-
roads SmartBrief, October 2, 2012.
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 5.6 System Users

At its heart, the MTS is a set of transportation assets and resources placed at the disposal of system 
users. It is a tool kit for building transportation logistics chains across the nation, and across the 
world.

The coordinated, intelligent use of this tool kit is left to the individual user—the shipper, receiv-
er, or logistics provider—who stitches together an optimum strategy for moving goods from one 
point to another at the desired levels of reliability, cost, speed, safety, and security. One month, the 
preferred route from St. Louis to Tokyo may be via long-distance train and the Port of Long Beach; 
another month, it might be a barge tow down the Mississippi River to the Port of New Orleans and 
a deep-draft vessel through the Panama Canal; another month, it might be a truck to Chicago and a 
vessel trip through the Great Lakes, St. Lawrence River, and Suez Canal. 

We can therefore argue that the MTS is not so much a “system” as it is a set of consumer choices: 
it becomes a system when, and only when, its users make it operate that way, through shipping 
decisions that tie together disparate, independent MTS elements to provide seamless freight trans-
portation services. Following this logic, if the overall goal of the MTS is to meet the needs of users, 
its planning and implementation must continue to be focused on providing the best possible choic-
es for its users.
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6.0 MTS Challenges

 6.1 Overview

The MTS has been, by any objective measure, fundamental to the success of the nation. It has been 
highly adaptable and responsive to changing market conditions and needs; it has given producers 
in every state efficient access to global markets; it has provided consumers in every state with effi-
cient access to global products; and it has dramatically reduced the nation’s surface transportation 
costs and ton-mileage. But the very success of the MTS has masked serious underlying structural 
problems. In recent years, with growing demand, rising transportation and project development 
costs, increased attention to environmental issues, and stronger global competition, these structural 
problems have become more evident. If left unaddressed, they pose critical threats to the long-term 
health of the MTS and the nation as a whole. The challenges can be summarized as follows:

• Basic waterway maintenance needs are not being met;

• Needed navigation projects are often delayed for years, even decades;

• Federal funding for critical MTS expansion needs is inadequate and uncertain;

• National investments in the MTS are not being effectively targeted to meet national needs and 
provide national benefits; and

• No single entity or party is responsible for the well-being of the MTS, or accountable for its fail-
ure or success.

 6.2 Inadequate Maintenance of Commercial Waterways

As discussed in Section 5, the U.S. Army Corps of Engineers is responsible for maintaining federal 
navigation channels at authorized navigable depths. For years, appropriated funding for the Corps’ 
annual work programs has fallen far short of requested and required amounts, resulting in a critical 
backlog of unfunded maintenance projects. Compounding this failing, neither the Corps nor any 
other agency has been able to produce a comprehensive inventory and accounting of the magnitude 
of the navigation projects backlog. All we have to work with is partial and anecdotal information; 
but even from that information, it is evident that the navigation backlog is well into the billions of 
dollars, and that it could be growing by a billion or more dollars every year.

Size of the Maintenance Backlog

Regarding the accumulation of new maintenance backlog every year:

• From the Congressional Research Service: “No current estimate of the entire operations and 
maintenance (O&M) backlog is available. Although ARRA funding reduced the O&M backlog, 
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additional work needed for Corps facilities is reportedly significant. For instance, the funding 
provided in the FY2012 budget request for the Corps coastal navigation O&M was $2.2 billion 
below the potential work identified during the Corps budgeting process.”31 

• From the American Association of Port Authorities: “Today, America’s Federal navigation chan-
nels have available their authorized dimensions (depths and widths) less than 35 percent of the 
time … The annual need for maintenance dredging [is] in the range of $1.3 to $1.6 billion, accord-
ing to the Army Corps of Engineers … However, over the past five years, annual expenditures 
for channel maintenance have averaged less than $800 million … leaving users with inadequate-
ly maintained channels.”32

• From the Journal of Commerce: “The Inland Waterways Trust Fund, which is driven by fuel 
taxes, expends about $84 million annually, and with Federal assistance, the annual budget for 
the system comes to about $175 million. That’s about $205 million short of what the Waterways 
Council, a river operators trade group, says is needed to maintain the system.”33

Regarding the size of the total maintenance backlog accrued to date:

• From the American Society of Civil Engineers: “A total of 90 percent of locks and dams on the 
U.S. inland waterway system experienced some type of unscheduled delay in 2009. According to 
the U.S. Army Corps of Engineers, maintaining existing levels of unscheduled delays on inland 
waterways, and not further exacerbating delays, will require almost $13 billion in cumulative 
investment needs by 2020…Current funding levels can support only $7 billion by 2020…Roughly 
27 percent of these needs entail the construction of new lock and dam facilities, and 73 percent 
are estimated for the rehabilitation of current facilities.”34 

• From the U.S. Army Corps of Engineers Rock Island District: “The Mississippi Valley Division 
Regional Backlog of Maintenance is valued at around $1.2B with close to 400 identified items 
(2010 values). Rock Island District’s portion of the list includes 183 items with an approximate 
total value of $725M; or more than 60 percent of the Regional total.”35

• From the Michigan Department of Transportation: [Looking at the Great Lakes] the U.S. Mari-
time Administration found U.S. flag vessel operators estimate 75 percent of cargos they carried 
in the past five years have been reduced in volume due to inadequate water depth at either the 
loading or discharge port or in the connecting channels (St. Mary’s, St. Clair, and Detroit riv-
ers)… It is estimated that it will cost more than $200 million just to restore the Great Lakes navi-
gation system to project depth …

31 Army Corps Fiscal Challenges: Frequently Asked Questions. Congressional Research Service, August 18, 2011, page 13.
32 Testimony of Kurt Nagle, AAPA President and CEO, submitted to the House Ways and Means Committee, February 1, 

2012.
33 Legislators Lock in on Waterways Plan. Journal of Commerce. Online, October 3, 2012.
34 Failure to Act: The Economic Impact of Current Investment Trends in Airports, Inland Waterways, and Marine Ports Infrastruc-

ture. American Society of Civil Engineers; September 2012. Analysis by EDR Group, Inc.
35 http://www2.mvr.usace.army.mil/projects/dsp_factsheet.cfm?ProjID=F59D2E51-A71C-990C-95ED99F6C88F23CA.
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Impact of the Maintenance Backlog

The consequences of unfulfilled maintenance needs include: reduced depths and dimensions of 
coastal, Great Lakes, and inland navigable waterways; increased “down time” for locks and dams; 
increased risk of catastrophic structural failures; and increased costs (from “light loading” of ves-
sels, from service delays to vessels, and from the use of more expensive surface transportation 
modes when navigation is not possible) for U.S. freight shippers and receivers. 

Perhaps most critically, the average age of lock and dam structures on federal waterways is nearly 
60 years. Some modern barge configurations cannot fit through antiquated structures designed for 
smaller tows. Many states have identified unmet lock and dam maintenance needs as being among 
their most critical concerns. 

Again, we do not have a comprehensive tabulation of the costs to the nation from unfulfilled main-
tenance needs, but there have been many different studies that point to annual costs well into the 
billions of dollars. For example:

• From the American Society of Civil Engineers: “[In 2009 there were] over 19,000 hours of sched-
uled and unscheduled service interruptions [and] nearly 156,000 total hours of delays due to 
these interruptions … Delays are estimated to have imposed $33 billion in costs on U.S. prod-
ucts in 2010 … Additional costs for traded products due to shallow harbors are estimated to 
have been about $7 billion in 2010 ($3.8 billion in added import costs, and $3.3 billion in export 
costs).”36

• A recent study by the Texas Transportation Institute found that losing just one foot of navigable 
depth from just one MTS waterway (the Houston ship channel) would result in added costs of 
around $375 million per year.37 Multiplied over the entire MTS, one can see how this figure easily 
reaches into the billions.

Meeting the Challenge

These costs are incurred every year by the nation’s freight shippers and receivers because of our 
nation’s inattention to basic MTS maintenance needs. Despite repeated calls from industry, from 
ports, and from states, and despite clear warnings from the Corps itself, the federal government has 
not acted to gain a comprehensive understanding of the issue and the need, and has consistently 
failed to provide sufficient funds to address the need.

To meet this challenge, a conclusive accounting of the extent of the federal navigation projects 
maintenance backlog, the costs of that backlog to the nation, and a firm federal commitment to alle-
viating the backlog by the year 2020, should be an immediate national priority.

36 Failure to Act: The Economic Impact of Current Investment Trends in Airports, Inland Waterways, and Marine Ports Infrastruc-
ture. American Society of Civil Engineers; September 2012. Analysis by EDR Group, Inc.

37 Measuring the Economic Effect of a Lack of Maintenance Dredging of Ship Channels. Paper submittal to the 93rd Annual 
Transportation Research Board Meeting by James Kruse and Annie Protopapas of the Texas Transportation Institute.



6-4

Waterborne Freight Transportation: Meeting the Challenges

 6.3 Inefficient Navigation Project Delivery

Just as MTS maintenance has not been a federal priority, so too has navigation improvement project 
delivery not been a federal priority. Project studies can take many years, even spanning decades, 
before reaching conclusions and allowing projects to advance. And even after being authorized, 
federal funding may never materialize. A decentralized MTS excels at seeking out and attempting 
to respond to market-based opportunities at the local and regional level—but it does a worse job of 
actually delivering projects, because regulatory and funding authority is balkanized across dozens 
of stakeholders and multiple levels of government. Even critically needed projects tend to advance 
sluggishly, and in some cases do not advance at all.

Backlog of Unfunded Projects 

To illustrate the magnitude of the problem, one can start with the Corps’ navigation project con-
struction backlog. As with the maintenance backlog, there is no conclusive accounting of the Corps’ 
construction backlog. Probably the best available estimate is from a recent study by the Congressio-
nal Research Service,38 which is worth citing at length:

38 Army Corps Fiscal Challenges: Frequently Asked Questions. Congressional Research Service, August 18, 2011, pp. 13–14.
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“There is no authoritative list of the projects in the backlog that is publically available. Estimates of the 
Corps backlog vary widely, depending on which project categories are included (e.g., no funding, partially 
funded but not complete, only active projects). Congress requested in §2027 of Water Resources Devel-
opment Act 2007 a fiscal transparency report, which would have expanded the publically available infor-
mation. The study was never funded in the President’s budget or by congressional appropriations, and no 
significant work has been performed on it.” 

“Recent Corps estimates put the total construction backlog for projects at more than $62 billion. The “ac-
tive” backlog of $60 billion includes approximately $22 billion in activities that have been included in the 
President’s budget but have yet to be completed, as well as more than $38 billion for other “active” projects 
which have yet to be included in the budget. Additionally, there is $2 billion in authorized construction 
projects which are no longer active or have been deferred by non-Federal sponsors.”

“The Corps construction backlog includes not only activities authorized by Congress but also dam safe-
ty and other rehabilitation and repair projects that may not require congressional authorization. Aging 
infrastructure investments are included in the $60 billion estimate if they have been the subject of a Corps 
study, but at many Corps facilities these needs have not been studied. This is why the total construction 
backlog estimate is more than $62 billion.”

“How significant of an issue the Corps backlog is depends on whether it is viewed as a ‘needs’ versus 
a ‘wants’ backlog, and whether it represents unmet non-Federal expectations and unaddressed water 
resources problems. Although backlogs are not new to the Corps, some of the current concern is that 
since 1986 non-Federal project sponsors significantly share in the costs of most Corps projects, and many 
sponsors are frustrated by the lack of certainty on when their cost-shared projects will be completed and 
the benefits forthcoming. Another concern is that the backlog results in inefficient funding levels for many 
projects and in added pressure for congressionally directed spending.” 

“There are multiple factors contributing to backlog growth. First, authorizations have outpaced appro-
priations in recent years. Between 1986 and 2010, Congress authorized new Corps projects at a rate that 
significantly exceeded appropriations; in 2010 dollars, the annual rate of authorizations was roughly $3.0 
billion and the rate of appropriations for new construction was roughly $1.8 billion … Second, aging 
infrastructure also is requiring more financial investments. A growing percentage of the Corps annual ap-
propriations is going toward operation and maintenance or major rehabilitation of existing infrastructure 
activities as the agency’s infrastructure ages, which means fewer funds are available for construction of 
new projects … Third, the increase in the cost to construct water infrastructure projects increased rapidly 
in the mid-2000s, in part because of the rises in cost of construction materials and fuels. A project autho-
rized in Water Resources Development Act of 2000 for $100 million dollars cost $145 million by 2010...”

 
The share of the backlog associated with navigation projects is unknown. Around one-third of the 
Corps’ 2012 budget was for navigation projects; if the same percentage holds true for the construc-
tion backlog, it would be a figure of around $20 billion or more.
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Budget Process and Decision Criteria

With project authorizations substantially outpacing funding, and with maintenance expenditures 
for aging infrastructure consuming an increasing share of the budget (even while failing to keep 
pace with maintenance needs), the Corps budgeting process becomes an annual exercise in triage, 
with the Corps, the Office of Management and Budget, and other involved agencies identifying 
projects to be advanced on an annual basis. Authorized projects may be delayed for years, with no 
certainty as to when they will be advanced and delivered.

Many ports and states have expressed strong disagreement with the metrics used to determine 
which projects—both construction and maintenance—are included in the Corps’ annual work 
program. For example, the Corps assigns low-tonnage commercial waterways a low priority for 
maintenance dredging, without consideration of economic impacts or other local effects. As noted 
by state departments of transportation in Louisiana and Pennsylvania:

“The performance measure (ton-miles) used by the Corps to determine whether dredging a waterway is 
economically justified does not take into account all the benefits that the waterway provides. [For example] 
the coastal waterways in Louisiana service the offshore oil and gas industry and the commercial fishing 
industry, as well as recreational vessels.”

In 2010, the federal government released its Updated Principles and Guidelines for Water and 
Land-Related Resources Implementation Studies. These guidelines are important because they 
determine how water resource development projects are evaluated by the Corps and other federal 
agencies, and may impact how constrained navigation project funding is allocated. The updated 
principles are significantly broader than their predecessors. As summarized by the Administra-
tion:39

“Federal water planning has been guided by a process that has remained largely unchanged for over 25 years. 
The first set of “Principles and Standards” was issued in September 1973 to guide the preparation of river 
basin plans and to evaluate Federal water projects. Following a few attempts to revise those initial standards, 
the current principles and guidelines went into effect in March 1983… The revised Principles and Standards 
include…”

“Achieving Co-Equal Goals: The Administration’s proposal reiterates that Federal water resources plan-
ning and development should both protect and restore the environment and improve the economic well-being 
of the nation for present and future generations. While the 1983 standards emphasized economic develop-
ment alone, the new approach calls for development of water resources projects based on sound science that 
maximize net national economic, environmental, and social benefits.”

“Considering Monetary and Nonmonetary Benefits: The revised Principles and Standards shift away 
from the earlier approach to project selection. Specifically, this revised version will consider both monetary 
and nonmonetary benefits to justify and select a project that has the greatest net benefits—regardless of 
whether those benefits are monetary or nonmonetary.

39 http://www.whitehouse.gov/administration/eop/ceq/initiatives/PandG.
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However, the exact decision criteria and “ground rules” arising from this guidance have yet to be 
determined, meaning there is continued uncertainty about what projects will be advanced, when, 
and why.

Corps Feasibility and Environmental Studies

Even before navigation projects get to the stage where they are eligible to receive federal funding, 
they must advance through Corps feasibility and environmental studies. Many ports and states 
have expressed concern that these studies are excessively expensive and time-consuming, especially 
with respect to investigations of economic benefit, dredged material disposal, and environmental 
impact mitigation strategies. For example, a study to deepen Savannah River was authorized in the 
1999 WRDA, but the Corps’ General Reevaluation Report (GRR) and Environmental Impact State-
ment (EIS) were not completed until August 2012. The Corps, in working closely with local spon-
sors, is well aware of their concerns:40

“Improving feasibility study execution is one of the four pillars of Modernization of the Corps Planning 
Program and a key element of the broader Civil Works Transformation underway at the U.S. Corps of 
Engineers. On February 8, 2012, Major General Walsh, the Deputy Commanding General of Civil and 
Emergency Operations issued a memo for conducting feasibility studies to produce more efficient, effec-
tive, and quality decision documents and introduced a “3x3x3” rule for all feasibility studies that have 
not had an Feasibility Scoping Meeting by Dec 2011. The 3x3x3 rule is that all feasibility studies should 
be completed within a target of 18 months—but no more than three years, at a cost of no more than $3 
million, utilizing 3 levels of vertical team coordination, and of a “reasonable” report size.”

AAPA, which represents deep-draft interests, has recommended additional measures that would 
allow Corps studies to be funded by non-federal partners, eliminate the Reconnaissance Report 
phase of the Corps study process, and other changes.

The Waterways are Vital for the Economy, Energy, Efficiency, and Environment Act of 2012  
(WAVE-4) introduced in Congress in March of 2012 and supported by the Waterways Council, Inc., 
also called for Corps process reform: improved cost estimation, peer review, user representation, 
long-range capital budgeting, regular progress reporting, and “objective national project-selection 
prioritization criteria.”

Meeting the Challenge

Virtually every state offering input to this report expressed frustration with the amount of effort 
involved in advancing projects, the uncertainty that funding might actually materialize for those 
projects, and the general sense that MTS waterway improvements are undervalued by policy-mak-
ers. As summed up by the Louisiana Department of Transportation:

40 http://planning.usace.army.mil/toolbox/smart.cfm.
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“Each and every Corps project must meet stringent guidelines and be economically justified. Then, 
Congress must individually authorize each project. After a project is authorized, Congress has to fund 
it through the appropriation process. No other infrastructure project funded by the Government goes 
through as much scrutiny. This system is broken and needs fixing. If the importance of water transporta-
tion is realized, then funding to maintain the waterway system should not be a budget fight each year.”

To meet the challenge, a two-fold process is required. First, funding streams must be increased and 
made more reliable; potential strategies to achieve this are discussed in Section 6.4. Second, federal 
legislation must improve Corps program delivery. The administration has decided to “fast track” 
a number of critical Corps projects was encouraging.41 As a follow-up, Congress and the adminis-
tration should advance a new Water Resources Development Act, featuring comparable attention 
to fast-tracking and streamlined project delivery, along with the codification of improved funding 
strategies.

 6.4 Uncertain Federal Funding

Normal maintenance and limited expansion of terminals, landside access infrastructure, and vessel 
berths is typically accomplished through a combination of port revenues, state and regional contri-
butions, and private participation. But major navigation projects generally require special funding 
arrangements: revenue bonds, significant state and regional funding, and federal support. Howev-
er, appropriations for the Corps for both construction and maintenance projects have consistently 
fallen far short of the levels needed to implement authorized projects and adequately maintain 
the system. As a result, huge work backlogs have accumulated, and in the absence of action the 
backlog will only continue to grow. In light of the massive funding shortfalls for federal navigation 
construction and maintenance projects, improving the reliability and quantity of federal funding 
available for these purposes is absolutely essential.

Harbor Maintenance Trust Fund

It has become routine practice for the government to collect funds through the Harbor Maintenance 
Tax (HMT) and then fail to fully appropriate them for navigation improvements. As a result, HMT 
funds continue to accrue in the Harbor Maintenance Trust Fund. Based on annual collections of 
around $1.5 billion and annual expenditures of around $800 million, the fund is expected to have a 
surplus of nearly $7 billion dollars by FY 2013.

AAPA has stated that full expenditure of annual HMT collections would be generally sufficient to 
address the annual navigation maintenance needs of ports from which HMT is collected.42 There 
have been numerous legislative initiatives aimed at requiring the full expenditure of annual HMT 
receipts. Most recently, the federal surface transportation reauthorization bill (MAP-21) calls on the 

41 July 19, 2010. The “We Can’t Wait” initiative addresses Corps projects at the ports of Savannah, New York/New Jersey, 
Miami, Jacksonville, and Charleston.

42 AAPA has also called for increased Federal cost-sharing of navigation projects between 45 feet and 53 feet, which 
could also increase annual maintenance costs. However, deeper channels will support more traffic and higher HMT 
receipts, so it may still be the case that annual HMT receipts will be adequate for annual maintenance needs.
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administration to request full appropriation of HMT funds, but it stops short of actually requiring 
full appropriation. 

There have also been initiatives to exempt domestic waterborne containerized traffic from the HMT, 
as a means of promoting “Marine Highway” services. Only a small share of coastwise container 
movements fall into this category, so their exclusion would have a negligible impact on HMT re-
ceipts, but a potentially significant effect on the competitiveness and viability of these services. 

While full annual expenditure of HMT receipts could be sufficient to address annual navigation 
maintenance needs for non-Inland Waterway ports, additional expenditures of accrued HMTF 
balance would be needed to address the maintenance backlog, as well as the construction backlog. 
Again, without actually knowing the size of the maintenance and construction backlogs, we can 
only speculate that meeting these backlogs would almost certainly exhaust the HMTF balance and 
also require additional funding from other sources. And this does not even consider the substantial 
additional investments that will be needed in the nation’s deep draft ports for navigation projects 
not yet authorized. Clearly, while the HMTF is an important and valuable mechanism, it is not a 
“full funding” solution. 

Inland Waterway Trust Fund (IWTF)

Unlike the HMTF, balances in the IWTF have been declining. In FY 2001, the fund had a balance 
of around $400 million; in FY 2011, the balance was roughly $50 million. Much of the declining 
balance is associated with the high cost of the Olmsted Locks and Dam project on the Ohio River, 
which was started in 1998 and will continue through 2024. 

Annual IWTF receipts are not sufficient to fund annual maintenance costs. To help reduce the gap, 
the Inland Waterways Users Board is recommending an annual maintenance expenditure target of 
$380 million dollars, based on $84 million per year in current IWTF expenditures, $175 million in 
current non-IWTF federal contributions, and $205 million in new proceeds from an increase in the 
fuel tax rate.43 Additionally, WAVE-4 called for changes to federal cost-sharing for inland waterway 
projects, including provisions that projects less than $100 million will be funded exclusively from 
the general fund (without IWTF proceeds) while larger projects (except dams) will be funded 50 
percent from the general fund and 50 percent from IWTF proceeds. 

These proposals may ultimately prove sufficient for annual inland waterway maintenance needs, 
but they will clearly not address the maintenance backlog, the construction backlog, or future au-
thorized construction projects. Additional funding will be needed.

Estimates of the Future Public Sector Funding Gap

We do not have reliable information on the costs of the nation’s MTS maintenance or construction 
backlogs. Nor do we have any reliable information on the costs of the nation’s future MTS construc-
tion and maintenance needs. For sound financial planning, these are crippling deficiencies. 

43 Alternatively, the Administration has proposed a two-tiered user fee structure on top of the existing inland waterway 
fuel tax. 
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Nevertheless, the American Society of Civil Engineers (ASCE) has attempted to estimate the future 
public sector funding gap for the MTS. Their findings represent an important first approximation 
and a valuable jumping-off point for further discussion and research. Looking ahead, the estimated 
public funding shortfall averages more than $1.6 billion per year through the year 2040. Underscor-
ing the critical need to meet this shortfall, the ASCE report further finds:44 

“With an additional investment of $15.8 billion between now and 2020, the United States can protect: 
$270 billion in U.S. exports; $697 billion in GDP; 738,000 jobs annually; [and] $872 billion in personal 
income, or $770 per year for households.”

Table 6-1. Estimated Public Capital Investment Gap, Inland Waterways, and Marine Ports in 
Billions of 2010 Dollars

Estimated Need Estimated Funding Unfunded

2012-2020 Inland Waterways 12.7 7.2 -5.5

Marine 17.6 7.2 -10.4

TOTAL 30.2 14.4 -15.8

2021-2040 Inland Waterways 28.2 16.0 -12.2

Marine 33.5 16.0 -17.5

TOTAL 61.7 32.0 -29.7

TOTAL 2012-2040 92.0 46.4 -45.6

Source: Reproduced from Failure to Act: the Economic Impact of  Current Investment Trends in Airports, Inland Waterways, and Marine Ports Infrastructure, American 
Society of  Civil Engineers; September 2012. Analysis by EDR Group, Inc.

Meeting the Challenge

With maintenance and construction backlogs accruing, easily demonstrated deficiencies in existing 
“dedicated” funding mechanisms (HMTF and IWTF), continued heavy reliance on unpredictable 
appropriations from the general fund, and substantial future funding gaps on the horizon, consid-
eration of alternative funding proposals is a timely topic.

Improvements to marine navigation are far from the only infrastructure funding needs the feder-
al government must address. Surface transportation improvements for the nation’s interstate and 
state highway networks are also critically necessary. However, the primary source of funding for 
those projects—the federal excise tax on gasoline—is not keeping pace with the maintenance back-
log states are finding increasing difficulty in financing. The outcome of the highway infrastructure 
financing debate will no doubt have significant implications for the MTS.

Moreover, navigation improvements are not the only public sector funding needs. Surface transpor-
tation improvements are critically needed, yet the primary source of funding for those projects—the 
federal fuel tax—is not keeping pace with needs. A similar debate is underway about the future of 
surface transportation funding, and the outcome of that debate will have significant implications 
for the MTS.

44 “Failure to Act: The Economic Impact of Current Investment Trends in Airports, Inland Waterways, and Marine Ports Infra-
structure.” American Society of Civil Engineers, September 13, 2012.
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Figure 6-1. Range of Potential Funding Approaches for MTS Projects

Different analysts, ports, regions, states, and agencies have very different views on the best funding 
approaches. If no consensus emerges, we run the risk of doing nothing, digging a deeper financial 
hole, and putting the MTS at tremendous risk. The initial steps in the process are for MTS stake-
holders to agree on the need for dialog, and for responsible federal leadership to drive the process 
to a successful conclusion.

 6.5 Inattention to National Needs and Benefits

The nation as a whole derives benefit from the MTS, and it is reasonable to expect that national in-
vestments should be clearly tied to the achievement of national benefits. Yet port and MTS planning 
at the national level is, apart from national defense issues, nonexistent. Ports, regions, and railroads 
pursue MTS improvements independently, primarily to fulfill their own local, regional, or business 
missions, supported by federal investments on a case-by-case basis. While this process clearly cre-
ates substantial national benefit, key questions—what does the nation most need from its MTS, and 
what should it expect in return for its MTS investments—have not been addressed. 

Customer Needs

Waterborne freight transportation is a customer service. It is offered by private waterborne trans-
portation providers, operating over public waterways, moving through marine terminals whose 
ownership and operation is typically a public–private partnership, connecting with private truckers 
operating over public roadways and (mostly) private railroads operating over (mostly) private sys-
tems. To the extent that this arrangement offers customers (freight shippers and logistics planners) 



6-12

Waterborne Freight Transportation: Meeting the Challenges

the right service at the right price, it will be successful. Therefore, MTS planning must be mindful of 
the needs of its customers, and like a business, it must adapt to changing customer needs. 

Historically, water specialized in relatively low-value, high-weight commodities, where unit trans-
portation costs were the primary factor and speed and reliability were less important. For some 
customers, these are still the primary concerns; but with containerization and intermodalism, what 
many customers need from waterborne freight transportation has completely changed. Recent 
surveys of ocean shippers generally come up with the same list of factors, more or less in this order: 
reliability (on-time delivery), cost, speed, safety and security, and visibility (knowing where the 
freight is at all times).

Wal-Mart helped pioneer the dominant retail business model for the 21st century, and is completely 
dependent on the reliability of complex global and intermodal logistics chains. It is based on just a 
few key premises: 1) using information at the point of sale to “tell” the warehouse what to send to 
the store, which “tells” the manufacturers what to produce while keeping inventory to a minimum, 
and 2) relying on efficient, reliable, low-cost delivery from manufacturer to warehouse to store via 
integrated global and domestic intermodal transportation systems, where volume purchasing keeps 
costs to as low as possible. UPS, FedEx, and other major shippers have developed carefully integrat-
ed intermodal logistics chains that similarly depend on freight being in the right place at exactly the 
right time.

To the extent the MTS can meet these customer needs, it will be successful. But changes in business 
practice, combined with emerging planning and policy issues, are straining the ability of the MTS to 
deliver the needed performance today; and it will need to adapt dramatically to deliver the needed 
performance in coming decades.

Waterway Modernization and Improvement

The first dedicated containership entered service in 1956, and since then, containerships have 
steadily increased in capacity and size. For years, the limit was the size of a vessel that could pass 
through the Panama Canal, known as “Panamax”—around 4,000 TEUs, 39 feet draft, and 13 con-
tainers across—but in the 1990s, a new generation of larger “Post-Panamax” vessels came into wide 
use. Today, ship size continues to increase, with “Mega Containerships” more than 1,300 feet in 
length, 22 or more containers across, requiring 50-foot deep channels and berths and 180 feet or 
more “air draft” (clearance from high water to lowest overhead obstruction). Decisions to buy and 
deploy these ever-larger container ships are the responsibility of the ocean carriers; it then falls to 
port owners to determine whether to accommodate their design requirements, and to the public 
sector to determine whether to fund the associated costs of channel improvements. 

Because ports compete to attract business, the ports that can offer deep channels without incurring 
excessively high dredging costs have a competitive advantage in attracting large containerships. 
(Liquid bulk tankers also have seen increases in size and ports offering deep water have compara-
ble advantages for this traffic.) The largest containerships entering service today generally require 
water depths around 50 feet. Today, there are only four U.S. container ports that provide channels 
and container berths this deep (Baltimore, Los Angeles, Long Beach, and Port of Virginia). New 
York/New Jersey has been authorized and funded to initiate its 50-foot deepening project; Miami 
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has also been authorized for a 50-foot deepening project, and Florida has advanced funding rather 
than waiting for federal appropriations. The Corps recently released its Final Report for Savannah 
recommending deepening to 47 feet. Other ports—Jacksonville, Everglades, Philadelphia, Charles-
ton, etc.—have deepening studies underway. Pennsylvania DOT observes:

“[At the] Port of Philadelphia—the main channel dredging of the Delaware River is still an issue. Without 
deepening the channel to 45 feet, the Port of Philadelphia will not compete in the global marketplace…[the 
state] will suffer a severe economic hit and lose many of its maritime-related employment. Additionally, 
the expansion of the Port of Philadelphia is contingent upon the dredging project for the beneficial reuse of 
the fill to marginalize additional berths, but also to attract one or two ocean carriers for private investment 
and expansion.”

The need for deeper ports has been well-documented by the Corps in its recent report entitled 
“U.S. Port and Inland Waterway Modernization: Preparing for Post-Panamax Vessels” (June 20, 
2012). One of the critical and often-overlooked findings is that as the largest ships load-center at the 
deepest ports, it pushes the next-largest ships to the next-deepest ports, creating a “cascade” effect. 
Changes in the world vessel fleet therefore affect all U.S. container ports, not just the ports compet-
ing for mega-ships. 

Given the substantial capital and maintenance cost of maintaining deeper channels, some ports 
have determined that their best business strategy is to remain at 45 feet or lower. Average dredging 
costs for all material, as collected by the U.S. Army Corps of Engineers for FY 2011 was $5.80/CY. 
The average cost per cubic yard of “new work” dredging, including channel deepening and widen-
ing projects, is typically more than three times the cost of routine “maintenance” dredging. There 
are a limited number of dredge vessels available to be used by the Corps. However, since the 1970s, 
the vast majority of maintenance dredging in the United States has been performed by industrial 
parties rather than directly by the Corps.
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Clockwise from top left: the first commercial containership (58 TEUs); a “Panamax” Containership in the Panama Canal (3900 TEUs); a “Post-Panamax”  

Mega-Ship (>8000 TEUs).

Figure 6-2. Evolution of the Containership

Another consequence of larger vessels both cargo and passengers is the need for more “air draft.” 
Air draft is the unobstructed area between high water and an overhead clearance. Several ports 
like Charleston, Savannah, etc., have recently rebuilt low-clearance bridges to accommodate larger 
vessels, and other regions (like New York/New Jersey, where the Bayonne Bridge restricts vessel 
heights in the Kill van Kull) are facing major costs for bridge improvement projects. Like navigation 
channel improvements, these costs accrue primarily to the public sector.

Finally, the use of 30-barge tows is now best practice on the inland waterways, compared to his-
torical 15-barge tows. Many of our locks are only capable of handling 15-barge tows; tows larger 
than 15 must be broken apart and reassembled after lock passage, creating delay and expense for 
carriers. Inland waterway modernization must be heavily focused on the accommodation of these 
larger tows.
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Terminal Maintenance and Capacity

Marine terminals require ongoing and continuous expenditures for maintenance and operations 
in order to function and preserve their cargo handling capacity. The major elements of on-terminal 
maintenance expenses include: 

• Maintenance dredging of berths (the water alongside the wharf is not typically not part of a fed-
eral navigation channel, but must still be dredged);

• Strengthening and repair of wharf structures (where vessels tie up to unload and load);

• Repair and replacement of terminal equipment (wharf cranes, yard cranes, forklifts, material 
conveyor systems, etc., used to move cargo between vessels, terminal storage areas, and landside 
collection/distribution modes);

• Maintenance and repair of terminal storage (paving open yard areas, patching and replacing 
sheds, and tanks and silos, etc.);

• Maintaining support areas (for maintenance, repair, and storage of terminal equipment, contain-
er chassis, etc.);

• Maintaining gates (for secured access and for processing inbound and outbound vehicles);

• Maintaining on-dock rail infrastructure and support areas, for rail-served terminals; and

• Maintaining information systems (for vessel scheduling, allocation of storage and equipment, 
gate processing, security, and other functions).

Some maintenance and operations expenses are predictable based on known costs and asset life 
cycles. Other expenses are unpredictable and can be dramatic, as in the case of damage to the ports 
of Gulfport, New Orleans, Fourchon, et al. from Hurricane Katrina. Simply covering maintenance 
costs can be a significant challenge, especially with the rapidly escalating cost of building materials 
such as steel and cement.

Strategies to meet capacity shortfalls are routinely performed by many ports, and the knowledge 
base is fairly well established. Either you expand physically, or improve efficiency, or both. Over 
the past 20 years, as landfilling has become increasingly problematic and land development oppor-
tunities more constrained, U.S. container terminals have made tremendous strides to increase their 
operating efficiency by utilizing:

• Dense-stacked storage;

• Advanced container cranes and terminal equipment;

• Dwell-time reduction;

• Information systems for planning and tracking the storage of containers;

• Advanced terminal gates and extended operating hours; and

• Automated security inspection and “weigh-in-motion” systems.
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Private capitalization and development of ports and terminals has been a key trend over the past 20 
years throughout the world, and has successfully funded dramatic expansion of the world’s marine 
transportation capacity. However, while many U.S. bulk terminals (petroleum, coal, cement, etc.) 
and some breakbulk terminals (lumber, steel, paper, etc.) are privately owned, few U.S. container 
ports were privately owned until recently. Today, we have container terminals that are owned by 
investment banks and pension funds, and APM Terminals (the parent company of Maersk Lines, 
the world’s largest container carrier) has constructed private container terminals in Mobile and 
Hampton Roads. Potentially, the private sector could be a major partner in upgrading U.S. port 
infrastructure. But there are significant hurdles to overcome, not the least of which is the perception 
that foreign investments in U.S. ports means losing control of U.S. ports. There was much concern 
when Dubai Ports announced its plans to purchase P&O Ports, which operates terminals in Miami, 
Tampa, and elsewhere in the United States. To effectively access foreign port development capital, 
the United States will need a balanced approach to foreign investment: one that recognizes legiti-
mate issues of security and risk, but also recognizes that foreign investors in U.S. infrastructure will 
have as much interest in protecting that infrastructure as anyone else. 

Fifty years ago the standard shipping container which is now ubiquitous was virtually unknown. 
Twenty years ago, real-time collection and distribution of commercial logistics data over shared in-
formation systems was a dream. Technology is moving fast; things the next generation will under-
stand as givens, we have not even conceived of yet. New fuels, different vessel and vehicle designs, 
different landside infrastructure, different information systems, and different markets are all com-
ing, sooner or later; and our MTS ports and terminals will need to be positioned, as far as possible, 
to take best advantage.

Carrier Routing Decisions

While some ports are prepared for anticipated future demand, many ports must accommodate 
more and/or different international and domestic waterborne cargo. Again, we are looking at a sys-
tem that in year 2040 will be asked to accommodate roughly three times as much container traffic, 
and around one and one-half times as much total tonnage, as it does today. 

The locations of the most critical shortfalls will depend in part on carrier decisions. In deciding how 
to route cargo, ocean carriers distinguish between “captive” cargo and “discretionary” cargo. Cap-
tive cargo has to go through a specific port of call, due to specialized handling needs or business 
relationships. Discretionary cargo can be routed through different ports, and ports often compete 
for this business. Carrier strategies for routing discretionary cargo can have major impacts, positive 
or negative, on the activity of a given port.

• One of the key trends is for containerships to call at fewer ports within a given “port range” (Pa-
cific, Atlantic, Gulf). This is partly due to mergers, consolidations, alliances, and “slot sharing” 
agreements among container lines. For carriers using mega-containerships, it is due to the fact 
that few U.S. ports currently can accommodate them. Even if many port choices were available, 
the best use of these vessels is to keep them moving between U.S. and foreign ports, not between 
one U.S. port and another.
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• The second factor is the maturation of global hub and spoke/ transshipment strategies for con-
tainer services, where small vessels serve smaller markets, large vessels serve major origin-des-
tination points, and the two systems meet at transshipment ports. Some of the world’s busiest 
ports, like Hong Kong and Singapore, are major transshipment centers. Some U.S. demand is 
met through transshipment ports like Freeport (Bahamas) and Kingston (Jamaica), and there 
is much discussion of whether other transshipment ports in Mexico, Canada, or the Caribbean 
might be developed in support of or as alternatives to mega-ship capable U.S. ports. 

• The third factor is port diversification. This does not mean calling at more ports within a port 
range, but it does mean splitting U.S. bound cargo between ports in multiple port ranges. Over 
the past few years, we have seen port strikes on the West Coast, temporary meltdowns of the 
cross-country intermodal rail landbridge, ports closed by hurricanes, and other disruptions. 
Modern trade logistics requires reliability and minimum risk of disruption; increasingly, ship-
pers and their carriers are spreading their risks by using different ports on the Atlantic, Pacific, 
and/or Gulf coasts. 

• The fourth factor is Panama Canal expansion. Canal expansion will make it easier for more and 
larger Asian ships to use Gulf and Atlantic ports, further supporting diversification. However, 
analysts disagree over the net effect. Vessels continue to increase in size, and the very largest 
ships coming into service are likely to continue calling at U.S. West Coast ports, with inland con-
nections via rail; under this scenario, the Panama Canal will see an increase in traffic from very 
large (but not the largest) vessels and there will be increased calls at deep-draft U.S. ports, but 
not necessarily at the expense of West Coast traffic.

Where carriers have a choice among various good options, certain factors create advantages for 
ports: deep water (allowing for a wider range of vessel choices); ample storage; productive labor; 
good surface transportation connections; use of best available technology; and (especially) an attrac-
tive cost structure. Shallow water, limited storage, non-optimal labor, congested transportation con-
nections, community and environmental conflicts, and high land or operating costs all work against 
attracting carriers. Ports are especially sensitive to differential costs, such as unevenly applied user 
fees or local surcharges, which could tend to drive business to other competing ports. The ports of 
Halifax, Montreal, Vancouver, and Prince Rupert already are non-U.S. options; some see new port 
expansions at Prince Rupert, British Columbia, and Lazaro Cardenas, Mexico as threats, while oth-
ers see them as potentially useful relievers.

Surface Transportation

A percentage of cargo that is received by ports and terminals by water is processed or consumed 
onsite. Many power plants and petroleum refining operations fall into this category. Another small 
category of cargo is transshipped (removed from one vessel and placed on another without leaving 
the yard), surface transportation capacity is mandatory.

Nationally, over the past several decades, our highway and railroad networks have been asked to 
handle significantly more traffic, both freight and, with very little growth in the amount of sur-
face transportation system mileage. The result, not surprisingly, has been the emergence of critical 
chokepoints and bottlenecks. While the overall performance of the landside access system is gen-
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erally considered good, some ports—specially major container ports in urbanized regions—are 
reporting significant congestion. Even if these ports do nothing more than handle today’s levels of 
cargo, the growth of their surrounding regions will increase traffic and decrease the efficiency of 
their landside intermodal connections, unless improvements are implemented. The question of how 
U.S. ports will handle substantially increased levels of traffic—and, in particular, how our largest 
container ports, in highly congested urbanized areas, will handle a tripling of traffic through the 
year 2040—has no ready answer, and needs to be addressed urgently.

Trucking is especially critical to ports because most of what moves to and from ports does so by 
truck. Almost every major metropolitan area suffers from significant peak-hour congestion on its 
interstate and major state highways. In some cases, the congestion stretches the length and breadth 
of the metropolitan area becoming, in effect, a corridor-level blockage.

The Federal Highway Administration has identified truck bottlenecks on the interstate highway 
system based on present-day travel time delays actually experienced by trucks (as collected and 
reported by on-board transponders). Many of these bottlenecks directly impact movements to 
and from some of our largest ports. Absent major improvements or major changes in passenger or 
freight travel patterns, these bottlenecks will worsen and new ones will emerge.

Over the past 20 years, many metropolitan areas have seen the development of vast port-serving 
warehouse and distribution hubs, where full, 40-foot import containers are “stripped” and then 
“stuffed” into longer, 53-foot domestic containers or truck vans. These warehouse and distribution 
hubs, rather than locating at the port, prefer to locate in more outlying areas, where land is cheaper 
and roads less congested. Some have dubbed this “freight sprawl.” The effect of freight sprawl has 
been to increase the amount of truck VMT associated with handling containers, and further expose 
truck and highway problems affecting the MTS.

Additionally, truckers operating over our highways face a growing list of difficult issues, including: 

• Effects of urban congestion on travel time and reliability;

• Steep rises in the price of diesel fuel and dramatically increased operating costs;

• Higher customer costs, in many cases reflecting fuel surcharges;

• Limited availability of suitable truck routes, particularly for oversize/ overweight or hazardous 
materials;

• In-terminal delays absorbed “on the clock” when dropping off or picking up cargo;

• Limited availability and location of overnight parking on major corridors;

• Periodic driver shortages; and

• Uncertainty about credentialing and security programs.

The performance of the nation’s rail system is not as well understood as the performance of its 
highways, but a study for the Association of American Railroads developed highway-type level of 
service metrics and found a number of corridors projected to perform at unacceptable levels with-
out significant improvements. Many of these unacceptable corridors serve major MTS centers.
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Historically, railroads moved bulk cargos to and from ports, and for coal and other bulk products, 
this relationship is fundamentally unchanged. However, since the 1980s, ports and ocean carriers 
have increasingly partnered with railroads to develop fast, efficient, and reliable container transpor-
tation networks linking the U.S. West Coast, Midwest, and East Coast. What has emerged over the 
past 20 years is the use of rail as the “last leg” in the waterborne container import chain with import 
containers moving from West Coast ports to Midwest and East Coast cities via rail “landbridge” 
services. The New York/New Jersey region actually receives about as many import containers 
through its railyards as it does through its marine terminals. 

In response to new market pressures and opportunities, the U.S. railroad industry has evolved dra-
matically over the past 30 years:

• Railroads now market high-speed, scheduled, premium intermodal services for high-value 
goods. Intermodal is a major success story for the railroads, and now generates around one-third 
of rail freight revenues. Increasingly, non-intermodal services also are also scheduled, rather 
than being run on a “tonnage” basis.

• There are significant efforts to upgrade both east–west and north–south (including Mexico) in-
termodal corridors. Although track mileage has not expanded, at a system-level, higher-density 
lines have been upgraded with new track, sidings, and control systems.

• Railroads have invested heavily in major new intermodal yards for transferring cargo between 
truck and rail, and also have partnered with ports in the development of new on- and near-dock 
facilities. 

• Railroads and their public-sector partners are promoting Intermodal Logistics Centers. These are 
large planned developments combining rail service, highway access, and industrial development 
opportunities; sometimes, these also are referred to as “freight villages.” For the railroads, they 
offer the chance to build a critical mass of demand that will support attractive rail service; for the 
users, they offer the opportunity for competitive transportation service by rail and truck, and for 
efficient connections to the MTS. 

• Railroads have tended to shed lower volume and less profitable lines in order to concentrate 
resources on higher density, higher value lines. This has negatively affected certain types of ship-
pers, particularly smaller unit merchandise and bulk commodity shippers. For affected shippers, 
their linkage to the MTS by rail has been reduced.

Safety and Security

Marine safety and security programs have been in place for years, and the number of incidents at 
U.S. ports has been extremely low. Nevertheless, following 9/11, there was a significantly increased 
focus on safety and security. Port security grants were made, new requirements were imposed for 
securing facilities and managing access and inspecting cargo, new technologies (x-ray, radiation 
detection, etc.) have been deployed, and new federal programs have been developed to increase 
safety and security across international supply chains. Everyone involved with the MTS wants safe 
and secure commerce—ports and their tenant businesses as much as anyone, since this is where 
and how they make their living—but there are concerns about security costs and uncertainty about 
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how security requirements will evolve into the future. Government and industry have been work-
ing closely to develop programs that balance the need for security with the need for MTS efficiency, 
but the future of these programs is far from clear.

Environment 

Environmental restrictions and pressures can significantly delay or even kill vital MTS improve-
ments, such as channel maintenance and deepening, terminal development, and landside access 
improvements. 

Nearly every AASHTO member state who contributed to this report cited the uncertainty and cost 
of environmental impact studies, environmental mitigation, and dredged material disposal as crit-
ical impediments to their MTS projects. Almost all asked for a stronger federal role in setting fair, 
consistently applied ground rules. The states do not want to evade or reduce their responsibilities, 
they simply want to know what they are so they can plan accordingly. 

As ports have expanded and communities have built hard against their fence lines, as port trucks 
have increased and tried to work their way through fast-growing metropolitan congestion, and as 
ocean and waterway protections have been strengthened, communities have looked far more criti-
cally at the impacts of their ports. In California and elsewhere, legislation (actual or proposed) has 
focused on requiring ports to manage or reduce their environmental impacts. Many ports are now 
acting proactively in an effort to promote solutions before solutions are thrust upon them. Many 
years ago, the Ports of Los Angeles and Long Beach established a “mitigation bank” to restore 
thousands of acres of wetlands in exchange for permission to dredge channels and create landfills. 
Today, these ports have implemented programs requiring truckers serving the port to utilize vehi-
cles with EPA certified 2007 or newer engines. Many other ports are following suit by encouraging 
truckers to scrap old trucks and purchase cleaner engines. Some terminals are installing systems 
that will allow ships to “cold iron” (operate from shoreside electric power) while at berth. Several 
ports have articulated comprehensive “Green Port” strategies. 

According to the U.S. DOT study, Potential Impacts of Climate Variability and Change on Transportation 
Systems and Infrastructure—Gulf Coast Study, significant portions of the MTS are at potential near- 
and long-term risk from the effects of changes in temperature, precipitation, frequency and severity 
of major storm events, and relative sea-level rise (due to the combined effects of rising sea levels 
and subsidence of coastal lands). MTS facilities are especially at risk, because they live at the water’s 
edge, where the effects of climate change and variability are most pronounced. Some ports already 
have seen major drops in the water levels of their channels; others, like New Orleans and Gulfport 
(from Katrina) and Lake Charles (from Rita), have suffered the catastrophic impacts of wind and 
water damage. At a larger level, climate effects could affect the production of agricultural goods 
and the demand for energy and other commodities. Understanding and adequately preparing for 
climate change and variability is a critically important issue for every state, and for every MTS 
stakeholder.

State Roles

States have a critical role to play, as partners with their ports, the trucking and railroad industries, 
and with other levels of government, to protect and grow MTS benefits.
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State concerns are not limited to coastal ports. Many of the states that are hardest-hit by the lack 
of MTS funding and other pressures are states that depend on the inland waterways and the Great 
Lakes. Any authorized but unfunded or underfunded MTS waterway project, coastal, inland, or 
Great Lakes, could be considered a bottleneck. Any highway or rail link providing an unacceptable 
level of service to MTS ports and terminals could be considered a bottleneck. States can support 
their ports, and their trucking and railroad industries, in improving the performance of MTS sur-
face transportation connectors in a variety of ways.

Some states contribute directly to MTS waterway improvement projects and port and terminal 
improvement projects on an as-needed basis; others have established set-aside funds, where their 
ports can apply for funding. Funding can address modernization, capacity enhancement, environ-
mental initiatives, and other areas. 

States can also program transportation funds for critical port-serving highway and rail connec-
tors—a more traditional role for state DOTs—and can also partner with ports, railroads, and truck-
ers to implement innovative surface transportation strategies such as:

• Truck-Only Haul Roads. Serving ports (like the Tchoupitoulas Corridor in New Orleans) and 
truck-only corridors (possibly tolled). 

• Truck Information and Management Technology. Los Angeles/ Long Beach and other ports 
have web-based truck appointment systems in place, and this approach is gaining wider accep-
tance. Appointment systems can help reduce queuing at terminal gates and allow terminals to 
better match in-terminal equipment availability (necessary to transfer containers between storage 
stacks and truck chassis) with truck volumes.

• Off-Peak Gate Operations. Many bulk terminals operate 24 hours a day and most container ter-
minals will operate “inside the gate” activities whenever a ship is at berth. Historically, container 
terminals have operated their gates more or less during daylight hours—when the companies at 
the other end of a port truck trip tend to be open—but in recent years, many container terminals 
have offered extended gate hours with the hope not only of improving terminal throughput but 
also decreasing the impact of drayage on the surface transportation network. Most extended gate 
experiments have failed due to lack of trucker interest. The Los Angeles/Long Beach “Pier Pass” 
program is probably the most successful; the program imposes surcharges on peak-period gate 
moves, and uses the proceeds to pay the differential labor costs of after-hours gate labor. 

• Chassis Pools. Until recently in the United States, container truck chassis were owned by the 
shipping lines and terminals. In 2012, APL was the last major carrier to abandon the carri-
er-owned chassis model. The carrier-provided model had become increasingly untenable given 
that carriers did not have sufficient incentive to ensure that chassis were in roadworthy condi-
tion, so if a trucker arrives at the terminal to pick up a load, he also might have to stop and swap 
out his chassis. This wasted the trucker’s time and the terminal’s space. Some ports, such as 
Virginia Port Authority (VPA), have implemented chassis pools (common ownership of chassis 
for port-serving trucks) and they report that it is working extremely well.
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• Virtual Ports. Systems that allow functions that usually occur at a terminal—dropping off or 
picking up a chassis or an empty container, for example—to occur directly between two parties, 
under the management and control of an information exchange system.

• Direct Rail Service. On- or near-dock rail terminals, which reduces off-terminal drayage.

• Dedicated Rail Corridors. In the late 1980s, planners in Southern California and the ports of 
Long Beach and Los Angeles started drafting concepts for what became the Alameda Consoli-
dated Transportation Corridor, which combined operations from three separate rail routes into a 
single fully grade-separated transportation corridor, using funds combined from many sources. 
Many states are exploring public-private partnerships to develop and upgrade rail corridors, and 
some of these will provide improved connections to MTS ports and terminals.

• Short-Haul or “Shuttle” Train Services. Rail can be very efficient at short distances for “unit 
train” commodities (where all the cars and commodities are the same), but it is less efficient at 
short distances for intermodal services due to higher handling costs. Some states are looking at 
opportunities and requirements to make short-haul rail movement a more viable option to move 
freight to and from their ports. 

• Inland Ports. Inland ports have long been discussed as a way to build more port capacity with-
out expanding port facilities. The idea is to find an inland property and create a transportation 
umbilical to the port itself, allowing the inland site to function as overflow storage and remote 
collection/ distribution. Today, there are several inland ports in operation; the earliest recognized 
examples is the Virginia Inland Port (VIP), a 35-acre facility located at Front Royal, Virginia, sev-
eral hundred miles from the Virginia Port Authority facilities at Hampton Roads.

• Marine Highway Alternatives to Surface Transportation. Short-haul movement of bulk goods 
already is responsible for keeping a tremendous number of trucks off the highways in places like 
New York, and analysts repeatedly argue that the Marine Highway could meet additional short- 
and long-haul transportation needs currently met by truck. Coastal barges and inland river 
container-on-barge services are starting to gain traction, but progress has been incremental. One 
issue, as previously noted, is the cost associated with the imposition of the Harbor Maintenance 
Tax; another issue often cited by operators is the requirement to use U.S.-built vessels imposed 
by the “Jones Act.” The U.S. DOT issued an official designation of the Marine Highway Corri-
dors in 2010; however many potential Marine Highway services are not yet economically com-
petitive with existing modes. But as highway performance deteriorates and trucking costs rise, 
Marine Highway options should become an increasingly attractive. 

Risk Factors

What happens the MTS fails to meet current needs and emerging challenges? Nobody really knows. 
Certainly the nation loses some of its ability to engage effectively in international trade, harming 
U.S. producers, who rely on access to export markets, and U.S. consumers of essential goods like 
petroleum, etc. The ability to move domestic goods by water is lost, further stressing surface trans-
portation systems. Some of the transportation burden is shifted to more costly and less environmen-
tally friendly modes of transportation. Some or all of the vital benefits of the MTS  such as trade, 
economic impact, transportation, and environment will be lost. These effects can and should be 
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further quantified through research, so that policy-makers have a full understanding of their deci-
sions regarding the MTS.

Meeting the Challenge

The strength of the MTS is in the diversity of its stakeholders, who both compete and cooperate. 
Yet their combined actions may not always yield the best possible results for the nation. We simply 
do not know what these stakeholders will do, how they will react, or what they will consider most 
important as they pursue their independent missions.

For the MTS to grow and prosper, this report finds that it is imperative to develop comprehensive, 
national-level MTS guidance that will focus and coordinate federal, state, local, and private-sector 
efforts towards common goals and a common good, and derive the greatest possible transportation, 
economic, and environmental benefit from MTS resources at the least possible cost.

This is an effort to “nationalize” but not "federalize" the MTS, by defining higher-level goals and 
principles, developing the basic data framework for sound planning, and establishing clear perfor-
mance goals. The effort is not to direct MTS investments, “pick winners,” or enshrine proscriptive 
plans. Rather, it must be to provide all MTS stakeholders with a clearer path to making their best 
possible contributions to the nation as a whole, and to provide the nation with a mechanism for 
understanding the value of the MTS and maximizing the benefit of its investments. A National MTS 
Master Plan is not necessary, but a national MTS vision and a national MTS strategy—backed up by 
the necessary commitments to funding and action—is long overdue.

 6.6 Lack of Stewardship

Underlying each of the MTS challenges discussed above—inattention to basic maintenance, inade-
quate funding, inefficient program delivery, and inattention to the national interest as a whole—is 
the fact that there is no locus of responsibility in charge of the MTS. No single entity is responsible 
for ensuring that the nation receives the best possible return from its investments in the MTS.

This report suggests that the appropriate location for this responsibility would be under the Secre-
tary of Transportation, in a new Office of Multimodal Freight. From this position, the Office could 
coordinate internally among the various DOT offices, and externally with the Corps and other fed-
eral agencies, states, regions, ports, and private sector stakeholders. The Office would be charged 
with convening and coordinating stakeholder input, developing data and vision-level planning and 
guidance, securing funding, and driving successful outcomes. The Office could, for example:

• Identify, evaluate, and promote proposals for increased MTS funding and improved funding 
reliability;

• Provide guidance to national freight planning activities required under MAP-21 surface trans-
portation program legislation;

• Improve stakeholder coordination, building on prior CMTS and MTSNAC activities;
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• Create an MTS system map and classification of MTS facilities, analogous to the National High-
way System and the National Freight Network required under MAP-21;

• Prepare a formal MTS Condition and Performance Report, comparable to the report prepared for 
the National Highway System;

• Prepare a comprehensive Economic Impact report addressing the benefit of the MTS to the na-
tion, and the costs to the nation failing to maintain and expand it;

• Develop a comprehensive approach to environmental analysis and mitigation strategies to facili-
tate MTS improvements; and 

• Prepare a long-range stakeholder-driven vision plan for national MTS development and invest-
ment to meet national transportation and economic development objectives.
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7.0 Action Alternatives

The list of MTS accomplishments and benefits is impressive. The list of MTS challenges that must be 
overcome to ensure these benefits into the future is daunting.

Based on a review of current conditions, historical trends, and future projections, the main findings 
of this report are as follows:

1. Embracing business as usual will inevitably lead to significant further declines in MTS condition 
and performance, and to lost opportunities for our transportation system and economy. 

2. Those who consider these outcomes to be unacceptable must argue that a renewed national com-
mitment to our MTS is urgently required, along with corresponding changes in how we plan and 
fund the MTS.

Most MTS stakeholders agree that decisive and positive action now will yield unprecedented bene-
fits. With recovery underway, global trade is again nearing record levels. Following national policy 
direction, many states are setting explicit goals to dramatically increase their export business as a 
means of balancing trade and growing their economies. With growing highway congestion, water-
borne transportation becomes an even more attractive transportation alternative. Waterborne trade 
and transportation will be cornerstones of the 21st century economy. 

However, there is not a firm and clear consensus among all MTS stakeholders on the best way to 
proceed. To promote discussion and action, this report proposes the following action alternatives:

1. Pass federal legislation to improve the reliability of MTS funding and achieve full state-of-
good-repair for MTS waterways by the year 2020.

a. Congress should direct the U.S. Army Corps of Engineers to prepare a comprehensive inven-
tory and plan to address the nation’s deferred navigation system maintenance needs —locks 
and dams, inland waterways, Great Lakes channels, and coastal port channels—by the year 
2020. The plan should specify the funding requirements and processes, and as part of its 
direction, Congress should make clear its intent to fully fund the identified need. This plan 
could be adopted as part of the Water Resources Development Act (WRDA) or in parallel.

b. The administration’s recent decision to “fast track” a number of critical Corps projects was 
encouraging.45 As a follow-up, Congress and the administration should advance a new Water 
Resources Development Act, featuring comparable attention to fast-tracking and streamlined 
project delivery. The new WRDA should include an update of the Corps’ benefit–cost evalua-
tion methods, which are currently tonnage-dependent, to allow for consideration of a broad-
er range of local, regional, and national benefits. The new WRDA should also identify full 
funding strategies for authorized projects, based on trust fund proceeds, anticipated general 
fund appropriations, and new funding sources.

45 July 19, 2010. The “We Can’t Wait” initiative addresses Corps projects at the ports of Savannah, New York/New Jersey, 
Miami, Jacksonville, and Charleston.
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c. Legislation should be advanced to require full utilization of HMT funds, and to exclude do-
mestic container traffic from the HMT as a means of promoting domestic “Marine Highway” 
services.

2. Establish a new Office of Multimodal Freight, under the Secretary of Transportation, charged 
with and empowered to eliminate the balkanization of MTS planning, funding, and project 
delivery.

a. The Secretary of Transportation should act to create a new Office of Intermodal Freight with-
in the U.S. Department of Transportation. The mission for the new Office would be to pro-
mote efficient freight movement via all modes, including water, and to promote the health 
of all freight transportation systems, including the MTS. The Office would be empowered 
to cooperate with and coordinate the actions of the multiple federal agencies responsible for 
MTS planning and project delivery, and to receive guidance from the full range of public and 
private MTS stakeholders. To be clear, the intent is not to federalize MTS planning; rather, it 
is to ensure that MTS improvements identified and implemented at the local, regional, and 
state levels have an effective champion at the federal level, providing what some have called 
“stewardship of the whole.” 

b. Upon establishment, the new Office should act to identify, evaluate, and promote proposals 
for increased MTS funding and improved funding reliability. A full range of possibilities, in-
cluding taxes, user fees, federal solutions, local approaches, and private contributions should 
be examined. 

c. Upon establishment, the new Office should act to provide guidance to national freight plan-
ning activities required under MAP-21 surface transportation program legislation. This 
guidance should include: enhanced stakeholder coordination, building on prior CMTS 
and MTSNAC activities; creation of a system map and classification of MTS facilities, anal-
ogous to the National Highway System and the National Freight Network (consisting of 
highways) required under MAP-21; preparation of a formal MTS Condition and Performance 
Report, comparable to the report prepared for the National Highway System; preparation of 
a comprehensive Economic Impact report addressing the benefit of the MTS to the nation, 
and the costs to the nation of failing to maintain and expand it; a comprehensive approach to 
environmental analysis and mitigation strategies to facilitate MTS improvements; and prepa-
ration of a long-range vision plan for national MTS development and investment to meet 
national transportation and economic development objectives.

3. Identify and promote “best practices” for MTS planning and investment at the state, regional, 
and local levels. The MTS is not a federal system—it is a shared responsibility of private stake-
holders and public partners at all levels of government. States have an important role in the 
planning, improvement, and operation of the MTS. Today, each state addresses MTS issues and 
investments according to its own practices, needs, and resources. To accomplish this objective, 
“state of the practice” guidance should be developed by AASHTO and provided to state, region-
al, and local MTS stakeholders. “Fast track” guidance should be developed immediately to assist 
states in developing waterborne freight performance measures and MTS project recommenda-
tions for inclusion in MAP-21-compliant state freight planning activities, as input to the National 
Freight Strategy.
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Table 7-1. Summary of Action Alternatives
Issues Action Alternatives

Basic waterway maintenance needs are not being met.
Direct the Army Corps to develop a plan to address the nation’s MTS maintenance backlog, and ensure 
funding to eliminate the backlog by the year 2020.

Needed projects are often delayed for years, even 
decades. 

Develop and adopt new Water Resources Development Act, focusing on upgraded project benefit-cost 
analysis and project-delivery streamlining.

Funding for critical MTS expansion needs is inadequate 
and uncertain.

Pass legislation requiring full utilization of  HMT funds, with HMT exemptions for domestic Marine 
Highway services.

National investments in the MTS are not targeted to 
national needs and national benefits. 

Establish new Office of  Multimodal Freight, empowered to coordinate and advance MTS planning and 
projects: 
– Improved MTS funding strategies 
– Stakeholder coordination 
– Map and classification of  MTS facilities 
– MTS Condition and Performance Report 
– MTS Economic Impact evaluation
– Environmental Analysis and Mitigation strategy
– Long-range national MTS vision

No locus of  responsibility for the well-being of  the MTS 
and accountable for its failure or success.

Promote best practice guidance for state, regional, and local MTS planning and investment, including 
“fast track” guidance for MAP-21 input and compliance.

All of the world’s industrial economies understand a simple fact: efficient transportation means 
lower costs and greater reliability for freight shippers and receivers, which means that goods can 
be produced and purchased less expensively, which translates directly into a stronger competitive 
position in the global marketplace. Western Europe has been a highly integrated maritime econo-
my for centuries, and developed along river and canal connections. Today, their inland waterways 
serve much the same purpose as the U.S. rail system. Asian ports, following dramatic growth in the 
economies of Japan, Korea, and most recently China, now dominate the list of the world’s largest 
container ports. Expanding economies in India and Brazil are being served by major port expansion 
programs ($60 billion in India and $17 billion in Brazil, according to the American Association of 
Port Authorities).46 Closer to home, Canada and Mexico have invested in marine terminals and rail 
connections that compete directly with U.S. ports for overseas trade, even as they provide better 
opportunities for increased waterborne trade within North America itself. 

The United States has enjoyed a long period of unchallenged global economic dominance, during 
which we could afford to develop and fund our MTS on an incremental, piecemeal basis, without 
the benefit of firm funding commitments and an overarching national strategy. That time is ending. 
The nation faces great challenges but also great opportunities; and how effectively those challenges 
are met will define, to a significant degree, its economic future.

46 http://www.aapa-ports.org/Press/PRdetail.cfm?itemnumber=18583.
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Source: History of  the Commercial Waterways and Ports of  the United States, Volume 1, U.S. ACE.

Figure A-1. The U.S. Canal System Through 1851
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Source: National Strategy for the MTS. Committee on the MTS, 2008.

Figure A-2. Locations of Inland and Coastal MTS Waterways
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Source: http://www.cma-cgm.com.

Figure A-9. Examples of Multi-Port Vessel Services via Suez and Panama



A-10

Waterborne Freight Transportation: Meeting the Challenges

Source: FHWA Office of  Freight Management.

Figure A-10. U.S. Truck Network Congestion 2007

Source: FHWA Office of  Freight Management.

Figure A-11. U.S. Rail Network Congestion 2007
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Table A-1. Environmental Costs of Shifting MTS Ton-Mileage to Alternative Modes 2010
 

Fuel (Gallons)

Emissions (Metric Tons)

TotalVolatile Organic 
Compounds

Nitrogen Oxide Particulate Matter Carbon Dioxide

Truck increase versus MTS 3,057,242,424 52,059 712,679 31,550 94,215,604

Rail increase versus MTS 284,109,928 2,472 48,041 1,392 2,867,326

2010 Value per Gallon $ 0.40

2010 Value per Metric Ton $ 1,346 $ 5,487 $ 300,228 $ 22.51

Added Cost if  by Truck $1,228,245,310 $70,080,088 $3,910,269,504 $9,472,089,054 $2,120,452,186 $16,801,136,141

Added Cost if  by Rail $114,140,993 $3,327,860 $263,589,383 $417,867,547 $64,533,129 $863,458,911

Figure A-12. MTS Stakeholders
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Table A-2. Provisions of the 2007 Water Resources Development Act
Title Authorized Funding ($ Mil) Major Provisions

Title I – Water Resources Projects 3,500

Authorized 46 new navigation projects for which required Corps reports have been 
completed, including major projects in 23 states addressing navigation improvements, 
flood protection, and environmental improvements. Authorized funding of  navigation 
channel deepening for Miami, Corpus Christi, and Hampton Roads.

Title II – General Provisions 400 Included 47 nonproject-specific provisions, relating to program guidance.

Title III – Project-Related Provisions 3,100
Raised authorization limits for 20 currently authorized projects, and deauthorized all or 
part of  46 projects.

Title IV – Studies 157
Authorized, modified, or directed 87 project or location-specific studies and 14 
programmatic or regional studies.

Title V – Miscellaneous 4,500
Authorized new projects and programs and modifies existing projects and programs. 
Directed Corps to expedite projects and studies. Added or amended projects for 
environmental infrastructure improvements.

Title VI – Florida Everglades 95
Provided modifications and direction in carrying out the Florida Everglades restoration 
program.

Title VII – Louisiana Coastal Area 5,800
Authorized funding for multiple projects, programs, and studies, including flood protection 
and environmental restoration. 

Title VIII – Upper Mississippi and Illinois 
Waterway System

4,000
Authorized funding for improvements to the Upper Mississippi River and Illinois Waterway 
System, including nearly $2 billion for new locks and $1.7 billion in environmental 
restoration.

Title IX – National Levee Safety Program 120 Authorized funding for a National Levee Safety Program.

Total 22,000

Source: Adapted from Dredging Contractors of  America information paper.

Table A-3. Army Corps of Engineers FY 2012 Budget Request
Expenditure Category Request ($ Millions)

Investigations 104

Construction 1,480

Operations and Maintenance 2,314

Regulatory Program 196

Flood Control, Mississippi River and Tributaries 210

Expenses 185

Flood Control and Coastal Emergencies 27

Site Remediation 109

Other 6

Total 4,631

Source: http://www.usace.army.mil/Portals/2/docs/civilworks/press_book/budget2012.pdf
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Figure A-13. Port Planning in China: Central Planning Model
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Mexico’s pursuit of import substitution (the policy of favoring domestic production over imports) for 
many decades from the 1930s through the 1980s significantly degraded its prospects for international 
maritime trade, except for petroleum exports. At the time that the North American Free Trade Agree-
ment was signed in 1993, Mexico was severely limited in its ability to trade with the rest of the world not 
only by its tariff structure but also by its transportation infrastructure. Its nationalized railway system 
was functionally obsolete and carried a small amount of cargo prior to privatization in the mid-1990s. 

The port system, under the public port agency Puertos Mexicanos, similarly functioned at a very low 
level with no prospect of substantial improvement. The opening up of Mexican terminals to private con-
cessions has allowed for rapid improvement in the capacity of terminals and an increase in total traffic 
from 1.1 million TEUs in 1999 to 3.7 million TEUs in 2010.a Mexico’s port system was fundamentally 
reorganized in 1993 with the passage of the Ports Law which created independent port administrations 
(APIs) that function as landlords while outsourcing operational control.b The goal of the reform was to 
increase competition for cargo between ports and allow the port administrations to offer concessions 
to private operators. This has led to a substantial reduction in federal subsidization of ports. Chinese 
investment has poured into the Mexican port system in recent years, particular for the new Pacific Coast 
hub of Lazaro Cardenas, which is an emerging competitor for West Coast Asian container trade.

a http://aapa.files.cms-plus.com/Statistics/MEXICAN%20PORT%20CONTAINER%20TRAFFIC%201999%20-% 
202010.pdf.

b Loftus-Otway et al. “An Evaluation of Mexican Transportation Planning, Finance, Implementation and Construction 
Processes”, Center for Transportation Research, University of Texas at Austin October 2009.

Figure A-14. Port Planning in Mexico. Privatization Model
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Table A-4. Port Planning in Brazil. Privatization with Central Planning
Brazil has developed a hybrid approach to port development, in which the federal government plays a central role, but the goal of  federal government actions is to 
implement and manage a largely privatized system.

Public use terminals Private use terminals

Implementation Obligatory public bidding process Authorized by public authority

Period
Up to 50 years (including extension) 
Obligation to render services in a continuous manner

No limit set, limited to original type of  service 
authorized 
Possibility of  interruption of  authorization in acordance 
with legal terms

Installations Revert at end of  contract Do not revert at end of  contract

Services
Open to all 
Rates charged are subject to supervision

Not open to all 
Serves owner exclusively (own cargo) or mixed (own 
cargo, complemented with third-party cargo) 
Possibility of  selecting users and cargo

Manpower Hired via OGMO No hiring restrictions

Regulated by ANTAq

Resolution 55/2002 – Norm for concession of  port 
areas and installations 
Consolidates and standardizes conditions within 
concession contracts

Resolution 517/2005 – Norm for construction and 
operation of  private terminals 
Required to supply necessary installations and 
equipment to meet own cargo needs

Source: Reproduced from presentation by Augusto Wagner Padilha Martins, Vice-Minister of  Ports, April 23, 2010. 
See http://www.brazilcouncil.org/sites/default/files/100423_martinspresentation.pdf

Canada has enacted major reform and restructuring of its national port system in recent years. Canada’s 
major ports (18 Port Authorities known as the National Ports System) have a legal designation under as 
Canada Port Authorities (CPAs). Canada Port Authorities were created by an Act of Parliament in 1998 
under the Canada Marine Act (CMA), providing an overall governance structure for the management of 
Port Authorities while retaining local governance and control.a

“The National Marine Policy states, in part, that CPAs be given a high degree of autonomy and the ability 
to manage their assets in a commercial manner. The CPAs have the power to set fee schedules, negotiate 
commercial leases and contracts and to borrow funds from commercial lenders, within the limits set out in 
their Letters Patent.”b

The key elements of the new structure include: 1) requiring these new Authorities to be fully ‘commer-
cial’ and completely ‘self-sufficient’ with no further funding from the Government of Canada; 2) setting 
strict borrowing limits for Port Authorities with operations funded solely from the CPA’s stream of reve-
nues with no ability to pledge assets to borrow; and 3) requiring Port Authorities to provide a portion of 
their gross revenues to the Government of Canada’s general revenue fund.c It should be noted there are 
many other smaller ports outside of the 18 major CPA ports.

a http://www.acpa-ports.net/industry/industry.html.
b http://www.acpa-ports.net/advocacy/pdfs/Issue.Paper.2.pdf.
c http://www.acpa-ports.net/industry/industry.html.

Figure A-15. Port Planning in Canada. National Authority Model
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