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ABSTRACT 
 
The aging inland waterways infrastructure in the United States is in need of modernization, yet 
funding for operation and maintenance has been generally declining in constant dollar terms.  Badly 
needed lock modernization projects are under construction or planned over the next decade, 
however, funds are constrained.  Funding for lock modernization is split between general revenues of 
the federal government and the Inland Waterways Trust Fund (IWTF), which receives revenues from 
a tax on fuel paid by the river barge industry. Increasing project construction costs and flat IWTF 
revenues have combined to deplete the fund and threaten to halt most ongoing projects for many 
years, and postpone new starts indefinitely.  The federal government and the inland waterways 
industry are exploring options to restore the fiscal integrity of the IWTF and keep construction projects 
going.  Resolution of this inland waterway funding dilemma may have relevance for waterway 
investment decisions being made by nations of South American. 
 
1. INTRODUCTION 
 
The average age of the 192 commercially active inland waterway locks in the U.S. now exceeds 50 
years old.  Across this aging system, scheduled and unscheduled lock closure times have more than 
doubled since the early 1990s and now average over 100,000 hours annually.  With nearly flat funding 
since the 1970s (in constant dollar terms) for inland waterway Operations & Maintenance, the Corps 
of Engineers -- the federal agency responsible for waterway infrastructure – has been developing a 
prioritization plan to target scarce resources at the projects most at risk and with the greatest potential 
for physical and economic disruption of the system. 
 
The Corps also has an active lock modernization program, with nine higher capacity locks under 
construction to replace aged and obsolete facilities.  These locks represent an ongoing investment of 
over US$7 billion.  They will strengthen reliability and add to the capacity of the system to meet freight 
transportation requirements up to 2020 and beyond.  In addition, the Corps has numerous studies 
underway for major waterway segments to identify and program future capacity and modernization 
needs. 
 
Funding for lock modernization is split between general revenues of the federal government and the 
Inland Waterways Trust Fund (IWTF), which receives revenues from a tax on fuel paid by the river 
barge industry. Increasing project construction costs and flat IWTF revenues have combined to 
deplete the fund and threaten to halt most ongoing projects for many years, and postpone new starts 
indefinitely. 
 
The dilemma now is whether to raise the fuel tax on the barge industry contributing to the fund, slow 
or stop some projects so that others may be completed, look for other revenue sources or more 
creative ways to leverage available funds, or completely eliminate the fuel tax in favor of some other 
mechanism tied more closely to the funding needs for specific projects, such as lockage tolls like the 
Panama Canal or the St. Lawrence Seaway.  Extensive consultation with the barge industry is now 
underway with a goal of finding common solutions for funding lock modernization that would lead to 
new legislative initiatives. 
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How the U.S. resolves this funding challenge, and the lessons learned about efficient navigation lock 
design and construction schedules, may suggest options and provide guidance for river navigation 
improvements in South America. 
 
2. ECONOMIC ROLE OF U.S. INLAND WATERWAY SYSTEM 
 
The U.S. inland waterway system is a critical link in the national transportation system that provides a 
low-cost and energy efficient option for the movement of liquid and dry bulk cargo and manufactured 
goods.  Of the 40,000 kilometers (km) of inland, intracoastal, Great Lakes and coastal waterways and 
channels in the United States, approximately 19,000 km constitute the commercially active inland and 
intracoastal waterway system maintained by the U.S. Army Corps of Engineers on behalf of the 
federal government. This network includes nearly 17,700 km of the “fuel-taxed inland waterway 
system” maintained to a minimum depth of 2.7 meters.  Commercial waterway operators on these 
designated waterways pay a fuel tax of US$0.20 per gallon (US$0.053 per liter), which is deposited in 
the Inland Waterways Trust Fund.  This fund pays half the cost of new construction and major 
rehabilitation of inland waterway infrastructure. 
 
As shown in Figure 1, the Mississippi River and its tributaries and the Gulf Intracoastal Waterway 
(GIWW) connect Gulf Coast ports, such as Mobile, New Orleans, Baton Rouge, Houston, and Corpus 
Christi, with major inland ports, including Memphis, St. Louis, Chicago, Minneapolis, Cincinnati and 
Pittsburgh. The Mississippi River from Baton Rouge to the Gulf of Mexico allows ocean shipping to 
connect with the barge traffic, thereby making this segment vital to both the domestic and foreign 
trade of the United States.  In the Pacific Northwest, the Columbia-Snake River System allows 
navigation 750 km inland to Lewiston, Idaho, while on the east coast the Atlantic Intracoastal 
Waterway provides a protected shallow draft connection between Florida and the Chesapeake Bay. 
 
These waterways play a vital role in the nation’s economy, mainly by providing a transportation mode 
for the movement of high volumes of cargo per shipment at relatively low cost per ton.  It is estimated 
that in 2008 shippers using barges on U.S. inland waterways enjoyed an average rate savings of 
$14.62 per ton when compared to the next least cost mode of transport (USACE 2008). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 1:  U.S. Inland and Intracoastal Waterway System 

 
 

 2



VI Congreso Argentino de Ingeniería Portuaria 
Seminario Latinboamericano “ Desarrollo Sustentable de la Infraestructura Portuaria Marítima y Fluvial 

en América Latina 

 
 
A principal value of the inland waterways is their ability to efficiently convey large volumes of bulk 
commodities moving long distances.  Towboats push barges lashed together to form a “tow”.  A tow 
may consist of four or six barges on smaller waterways up to over 40 barges on the Mississippi River 
below its confluence with the Ohio.  A 15-barge tow is common on the larger rivers with locks, such as 
the Ohio, Upper Mississippi, Illinois and Tennessee rivers.  Such tows are an extremely efficient mode 
of transportation, moving about 26,250 tons of cargo as a single unit.  A typical 15-barge tow is 
equivalent to about 240 rail cars or 1050 tractor-trailer trucks.  If the cargo transported on the inland 
waterways each year had to be moved by another mode, it would take an additional 6 million rail cars 
or 24 million trucks to carry the equivalent load. 
 
Barges are well suited for the movement of large quantities of bulk commodities and raw materials at 
relatively low cost.  The inland and intracoastal waterway system handles about 450 billion ton-km of 
cargo annually – or about 8 percent of all intercity freight ton-kms (USDOT 2008).  These are raw 
materials or primary manufactured products that are typically stored for further processing or 
consumption, or transshipped for overseas markets.  Major commodities shipped on U.S. inland 
waterways are shown by share in Figure 2. 
 
Coal is the largest commodity by volume moving on the inland waterways.  The U.S. electricity 
industry depends on the inland waterways for over 20 percent of the coal they consume to produce 
the electricity used to run for homes, offices and industries.  The U.S. depends on coal for about 50 
percent of its electricity production. 
 
Petroleum is the next largest group, including crude oil, gasoline, diesel fuel, jet fuel, heavy fuel oils 
and asphalt.  About 22 percent of domestic petroleum is shipped by water, including inland, coastal 
and Great Lakes. 
 
Another large group includes grain and other farm products, most of which moves by waterway to 
ports on the Lower Mississippi or Columbia rivers for export overseas.  U.S. farmers depend on the 
inland waterways for more than 50 percent of overseas farm exports (excluding overland to Canada 
and Mexico) (USDA 2007). 
 
Other major commodities include crude raw materials, such as metal ores or stone, sand and gravel 
used in construction; chemicals, including fertilizers; primary manufactured goods, such as steel and 
cement; and many other products. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2:  Principal U.S. Inland Waterway Commodities by Share 
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3. AGING INFRASTRUCTURE AND SYSTEM MODERNIZATION NEEDS 
 
The nearly 19,000 km of U.S. inland and intracoastal waterways include 192 lock sites with 235 
operable lock chambers (excludes control structures with no chambers).  Some locks have more than 
one chamber, often of different dimensions.  These locks provide the essential infrastructure that 
allows tows to “stair-step” their way through the system and reach distant inland ports such as 
Minneapolis, Chicago and Pittsburgh.  The locks can generally be categorized by three different sizes, 
as expressed by length.  About 15 percent of the lock chambers are 305 to 366 meters long, 60 
percent are 183-305 meters long, and 25 percent are less than 183 meters long. Lock widths are 
mostly 33.5 meters. The 366-m locks can accommodate a tow of 17 barges plus the towboat, while 
the 183-m locks can accommodate at most eight barges plus the towboat. The lock size and tow size 
are critical factors in the amount of cargo that can pass through a lock in a given period of time. 
 
More than half of the commercially active locks and dams operated by the Corps are over 50 years 
old (see Figure 3).  Many of the 183-m locks on the system were built in the 1930s or earlier, including 
those on the Upper Mississippi, Illinois, Tennessee and Upper Ohio rivers. These projects are 
approaching the end of their design lives and are in need of modernization or major rehabilitation. 
Since many of today’s tows operate with 12 or more barges, passing through a 183-m lock requires 
the tow to be “cut” into two sections to pass the lock. Such multiple cuts can be time consuming and 
cause long queues of tows waiting for their turn to move through the lock.  Queue delays at locks cost 
the towing industry millions of dollars annually. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3:  Number of Lock Chambers by Age in 2010 
 
In the 1950s the Corps began to modernize the locks on the Ohio River and add 366-m chambers that 
permit a typical tow to pass in a single lockage.  This modernization process continues today with the 
construction of a new dam with twin 366-m locks at Olmsted, located on the Ohio near the confluence 
with the Mississippi, and second 366-m chambers at McAlpine and John T. Myers Locks & Dams, 
also on the Ohio.  Modern 366-m chambers are also being constructed at Kentucky Lock on the 
Tennessee River and at Inner Harbor Lock on the Gulf Intracoastal Waterway at New Orleans.  Other 
modernization projects are underway in Pennsylvania, West Virginia, and Tennessee.  In addition, 
several major rehabilitations of existing locks are also underway.  Altogether, this ongoing work 
represents an investment of over $7.2 billion in inland waterway modernization to be completed over 
the next 10-20 years, depending on the availability of funds (see Figure 4).  Approximately half this 
investment will come from fuel taxes paid by the inland towing industry.  These projects include not 
only modern navigation facilities, but also important investments in environmental restoration and 
management. 
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Figure 4:  Ongoing New or Replacement Lock and Dam Construction in 2009 
 
 
Additional critical navigation improvement projects are authorized or under study throughout the 
inland waterway system, including on the Upper Mississippi River and Illinois Waterway, Ohio River, 
the Gulf Intracoastal Waterway, and the McClellan-Kerr Arkansas River Navigation System.  Over the 
next few years, these studies will identify the navigation and environmental actions needed to support 
the inland waterway system for the next 50 years.  The Water Resources Development Act of 2007 
authorized the modernization of five locks on the Upper Mississippi River, two locks on the Illinois 
Waterway, and lock and channel improvements on the Gulf Intracoastal Waterway.  Annual capital 
spending for the inland waterway system has increased from less than $200 million in recent years to 
nearly $650 million for 2009 (including funds provided by the American Recovery and Reinvestment 
Act of 2009).  This will help accelerate some completion dates for ongoing lock modernization. 
 
4. FUNDING DILEMMA AND FUTURE OPTIONS 
 
However, the modernization program for the U.S. inland waterway system is now facing immediate 
funding challenges that threaten to halt ongoing construction at several projects.  As noted, fuel taxes 
paid by the barge industry into the Inland Waterways Trust Fund are used to pay 50 percent of the 
cost of lock modernizations and major rehabilitations.  These taxes generate revenues of US$80-90 
million annually.  Together with matching funds from the federal government, such a revenue stream 
supports an annual construction program of about US$160-180 million.  However, outlays have 
approached $400 million annually in recent years to support ongoing construction.  This has led to a 
sharp decline in the balance of the Trust Fund (see Figure 5) and a constrained construction program 
is anticipated for next few years with only one project (Olmsted) receiving sufficient funds.  Without 
increased Trust Fund revenues, or substantial changes in cost-sharing requirements, other ongoing 
projects will essentially be halted and no other authorized projects will be able to initiate construction.  
These projects could be potentially delayed for many years. 
 
The Inland Waterways Users Board, an advisory board consisting of waterway shippers and carriers, 
has noted that postponing waterway modernization projects has already cost the U.S. in excess of $7 
billion in lost economic benefits through 2008 (IWUB 2008).  These lost benefits are measured from 
when projects were originally planned to be completed compared to the most recent anticipated 
completion dates.  These delayed project completions are a product of a number of factors, including 
constrained funding, design changes, cost increases, and court challenges, among others. 
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Figure 5:  Inland Waterways Trust Fund Balance 
 
The $0.20 fuel tax paid by barge operators has not been increased since 1994.  An inflation-adjusted 
tax rate would have been $0.29 in 2009.  So the effective purchasing power of the Trust Fund has 
been declining over time even as the number of projects under construction increased.  The 
availability of matching federal funds has also been constrained, further delaying construction 
schedules.  Such construction inefficiencies have added to project construction costs.  Some projects, 
including Olmsted, have doubled in cost since construction was initiated, accelerating the depletion of 
the Trust Fund. 
 
The Inland Waterways Users Board and the Corps of Engineers set up an “Inland Marine 
Transportation System Investment Team” (IMTS Team) in late 2008 to develop options to continue 
ongoing construction projects and to prioritize long term investment needs.  The IMTS Team initially 
identified over 100 candidate inland waterway modernization and major rehabilitation projects over a 
20-year horizon with a total cost estimated at $18 billion, implying an average annual program of 
about $898 million – more than double the program of recent years.  Recognizing that the barge 
industry could not cost-share a program of that magnitude, and that federal appropriations on such a 
scale were also highly unlikely, the Team developed a prioritization methodology.  Projects were first 
categorized according to whether they were (1) currently under construction, (2) were authorized by 
Congress or had a completed feasibility study, but were not yet under construction, or (3) identified as 
potentially needed projects over the 20-year study horizon, but without completed studies.  Within 
each category projects were then prioritized based on such factors as risk and reliability, economic 
importance to the waterway system, and return on investment.  The Team also agreed on an annual 
program target of $380 million, a level that was expected to be sustainable on the part of both the 
barge industry and federal appropriations. 
 
The IMTS Team considered numerous options, mixing different weightings for prioritization factors, as 
well as changes to cost-sharing arrangements, the criteria for cost-sharing, funding mechanisms, and 
limits to cost shares if project costs escalate beyond specified thresholds. 
 
In December 2009 the Inland Waterways Users Board endorsed the following IMTS Team proposals: 
 

 An improved capital project delivery process that provided more reliable cost estimates and a 
commitment to funding projects for optimum construction schedules once initiated; 

 Continued 50/50 cost-sharing for new lock construction and for major rehabilitation in excess 
of $100 million; 

 100 percent federal funding for dams and for major rehabilitation less than $100 million; 
 A cost-sharing cap if projects cost increases exceed a specified threshold; 
 Continued use of a fuel tax as the mechanism for raising revenues for the Inland Waterways 

Trust Fund, implying a fuel tax increase of between $0.06 and $0.09. 
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The Team also developed a project construction schedule consistent with the target program of $380 
million annually.  Based on limiting cost-sharing requirements to lock construction and to major 
rehabilitations over $100 million, the $380 million program would be split with a Trust Fund amount of 
$110 million per year and a federal amount of $270 million per year. 
 
The next step will be adoption of a final report by the Inland Waterways Users Board and then seeking 
Administration and Congressional support for implementation – which will be considerable challenges 
in the current budget environment in the United States.  Congress, which has indicated support for the 
efforts of the IMTS Team, is anxious to keep current inland waterway construction projects moving 
forward.  Many members of Congress also worked hard to secure authorization for a number of lock 
modernization projects not yet under construction.  But Congress and the Administration are also 
facing record budget deficits and growing public concern over the U.S. fiscal situation.  So there are 
many hurdles yet to be surmounted. 
 
5. CONSIDERATIONS FOR INLAND WATERWAYS IN SOUTH AMERICA 
 
With strong economic growth, expanding populations, and increasing volumes of trade, nations of 
South America have looked increasingly to their inland river systems to handle more freight cargo.  As 
in the U.S., inland waterways offer the opportunity to move large quantities of cargo and lower freight 
transportation costs.  Waterways such as the Amazon and its many tributaries, or the Orinoco in the 
north, or the rivers of the Paraguay-Parana basin (see Figure 6), are being improved to provide more 
reliable navigation deep into the interior of South America.  Like the U.S., improved navigation can 
provide opportunities to expand and lower the cost of agricultural and other exports and enhance 
economic development in regions not well served by land transport networks. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 6:  Hidrovia Paraguay-Parana Network (courtesy Hidrovia S.A.) 
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The current challenges facing the aging infrastructure of the U.S. inland waterway system may offer 
some considerations for nations of South America as they develop and improve their own navigation 
networks: 
 

 Many U.S. inland waterway locks and dams were constructed in the period between 1930 and 
1960 with little regard for environmental consequences.  Very costly environmental restoration 
projects are now being undertaken in various river basins.  Legal challenges based on 
environmental considerations threaten continued commercial navigation on some waterways.  

 
 Aging infrastructure requires increased operations and maintenance expenditures.  U.S. 

inland waterway maintenance is funded through annual federal appropriations on a project by 
project basis.  This increases uncertainty about the availability of funds, the timeliness of 
attending to maintenance needs, and the long term reliability of the system.  Shipper 
perceptions about waterway reliability can impact facility investment decisions and whether to 
commit to barge transportation. 

 
 Adding system capacity, such as larger lock chambers, or ensuring system integrity through 

timely major rehabilitation of existing infrastructure, requires large investments.  In the U.S. 
such projects are currently cost-shared between the federal government and the barge 
industry.  With the depletion of the Inland Waterways Trust Fund, most ongoing lock 
modernization projects may have to be delayed or halted.  This situation highlights the need 
for a long term plan to address waterway system investment priorities and a reliable funding 
mechanism. 

 
CONCLUSIONS 
 
Commercial navigation using inland waterways offer the opportunity for the movement of large 
quantities of cargo at relatively low cost compared to overland transport.  Waterways help promote 
economic development and can improve a nation’s trade competitiveness.  In the U.S., waterways 
have been developed for multiple purposes in addition to navigation, including hydropower, water 
supply, flood protection, and recreation.  The U.S. experience has also shown that waterways need to 
be developed and managed in ways that are environmentally sustainable, and that an aging system 
requires a strategy to meet long term maintenance and modernization needs.  Otherwise system 
reliability suffers and the economic promise of decades of infrastructure investment is not fully 
realized. 
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