
Introduction
In the United States, the Army Corps 
of Engineers (Corps) is responsible for 
building and maintaining much of the 
federal water resources infrastructure 
and is responsible for the construction 
and maintenance of navigation projects 
on 12,000 miles of river channels that 
comprise 27 inland river systems, and 
207 lock chambers at 171 lock sites. 
However, a crisis is developing in the area 
of maintenance of lock and dam (L&D) 
infrastructure. The Corps faces a higher 
demand for building and maintaining its 
projects than available federal funding 
allows. This situation is raising basic 
questions about how the Corps functions, 
including the effectiveness, efficiency, 
and equity of Corps planning and 
implementation. 

One of the primary objectives of the 
main study was to explore the potential 
for transitioning from the current funding 
approach in the US to the bonding style 
(lump sum up-front) approach used abroad.i

In order to support this objective, this 
study analysed and compared economic, 
funding, and financing issues associated 
with three case studies of waterway 
infrastructure projects: McAlpine locks 
and dam in the US, the Panama Canal, 
and Deurganck Lock in the Port of 
Antwerp, Belgium. This article summarises 
these case studies and their findings. 
The researchers concluded that it would 
be possible to maintain, improve, and 
ensure the long-term viability of US 
inland waterway infrastructure through 
alternative approaches, but significant 
changes would be required in regards to 

policies, funding mechanisms, programs, 
and procedures related to project planning 
and implementation.

United States – McAlpine locks 
and dam
The overall cost of the McAlpine locks 
and dam rehabilitation increased by 
38 percent to a total cost of US$430 
million due in large part to the almost 
14-year duration from initial funding to 
completion (1996-2009). Cost overruns, 
design changes, and funding availability 
were constant challenges. For most fiscal 
year funding cycles, the McAlpine project 
did not receive the full-year funding 
capability limit (the amount of funds that 
can be obligated effectively and efficiently 
on a project in a fiscal year, consistent with 
law and policy). According to the Corps 
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Fiscal Year (FY) Fiscal Year Full Capability 
Funding ($ million)

General Appropriations 
Received ($ million)

General Appropriations as 
Percent of Full Capability 
Funding

1999 – 1.0  –

2000 – 2.8  –

2001 20 14.0 70.0%
2002 24 13.6 56.7%
2003 30 6.19 20.6%
2004 70 26.1 37.3%
2005 120 58.0 48.3%
2006 80 60.9 76.1%
2007 87 70.0 80.5%

2008 45 45.0 100.0%

2009 – –  –

AVERAGE 61.2%

- Data not available

McAlpine Lock Project Full Year Capability Funding vs. Actual Appropriations.
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it received on average 61 percent of full 
annual capability funding levels. 

A bonding style approach (ie. 100 
percent of funding for a project provided 
up front) would likely have resulted in 
significant reductions in the construction 
t ime  f o r  the  McAlp ine  p ro j e c t . 
Conservative construction schedule 
estimates suggest that the McAlpine 
Lock, if built to full capability funding 
levels, could have been completed in 
2005 rather than 2009 (ie. four years 
sooner), assuming no design changes. 
The available data begin with 2001 but 
the construction phase officially began in 
1996, corresponding to six years with no 
data. For the period 2001-2009, up-front 
funding could have reduced the project 
duration by 44 percent. If the 44 percent 
ratio of time savings is applied to the first 
six years with missing data (1996-2001), 
another 2.7 years could possibly have 
been taken off the actual duration of the 
construction project. Altogether, the data 
indicated that 6½ years, and as much as 
US$136 million might have been saved 
had the project been fully funded up-front 
or at full capability each year (a completion 
date sometime in 2002 versus early 2009). 
iiAllowing the McAlpine locks project 

to be constructed under a bonding style 
approach could have significantly reduced 
the construction schedule, which would 
have reduced the time during which 
traffic relied on the older structure, and 
therefore would have reduced the risk of 
an interruption in service.

Funding and financing 
infrastructure
Despite a recent advent in public-private 
partnerships and discretionary grants for 
port infrastructure improvements in the 
US, lock and dam infrastructure is funded 
very differently than in other countries. 
For this research effort, two case studies 
were chosen for comparison: the Panama 
Canal and Deurganck Lock in the Port of 
Antwerp, Belgium

While the US funds its lock and dam 
infrastructure through general revenues 
and taxes levied on diesel fuel used in 
commercial transportation on inland 
waterways (Inland Waterways Trust Fund–
IWTF), the Panama Canal Authority 
(ACP) and Antwerp Port Authority fund 
their infrastructure primarily through a 
vessel toll/fee approach. The financing 
sources tapped by these two projects 
are primarily international investment 

banks ie, Japan Bank for International 
Cooperation, Inter-American Development 
Bank, International Finance Corporation, 
and Corporación Andina de Fomento 
in the case of the Panama Canal; and the 
European Investment Bank (EIB) and 
KBC Bank for Deurganck. They do not 
generally make investments in the US. The 
construction time of these two projects 
indicates that upfront financing plays a 
significant role in determining the time it 
takes to bring a project to completion.

Costs and completion dates
There is a notable difference with respect 
to schedules and budgets between the 
foreign projects and the US project. Both 
the Panama Canal and Deurganck Lock 
are currently under construction and 
generally on schedule. Although it has 
fallen behind schedule, the delay is due 
to the performance of the contractor, 
not the funding or design of the project. 
The Panama Canal began in 2007 and is 
scheduled for completion in early 2015, 
while Deurganck began in 2011 and is 
scheduled for completion in 2016. 

The Panama Canal expansion is 
scheduled to be completed within budget 
and just slightly behind the original 
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the multi-billion dollar expansion of the Panama Canal is scheduled to be completed in early 2015.
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schedule. The ACP has achieved this 
success in part because of how the project 
was financed. The ACP took advantage 
of access to four international lending 
facilities that provided an immediate influx 
of cash from various investors, bringing the 
project to completion more quickly than 
could otherwise be realised. The ACP 
will, in turn, use enhanced toll revenue to 
service the debt on the capital investment 
required to accelerate construction. These 
and other factors help explain why the 
Panama Canal can be completed so much 
faster than projects in the US. To be able 
to construct a project of this magnitude 
in the US would require a completely 
different funding paradigm than is 
currently in place. Given the current rate 
of collections for the IWTF, it would 
likely take over 30 years to build such a 
project assuming the IWTF and matching 
federal appropriations were spent only on 
the one project (unlikely). Although it is 
an extreme example, if the Panama Canal 
(estimated cost of US$5.25 billion) were 
funded and constructed at the same rate 
as the McAlpine Locks project in the US 
(actual cost of US$430 million), it would 
likely take over 150 years to construct. 

Construction on the new Deurganck 
Lock at the Port of Antwerp, Belgium 
began in 2011 at a cost of US$460 million. 
This construction follows the deepening 
of the Scheldt River which enables 
Antwerp to more easily handle the largest 
container ships that previously could only 
reach the port at high tide. Deurganck 
will rank as the biggest lock in the world 
when it opens in 2016. Site preparatory 
work started in October 2011. As of this 
writing, excavation work is currently being 
carried out and is expected to last until the 
summer of 2014, followed by concreting 
and assembling the steel structures. Work 
on building the lock itself began in fall 
2013, and is due to be completed in spring 
2015. The final dredging work is scheduled 
for late 2014 until the end of 2015, with 
the opening date occurring early in 2016.

In conclusion
Carriers, shippers, receivers, and ultimately 
end-consumers incur significant costs due 
to operational inefficiencies caused by 
inland waterway infrastructure deficiencies. 
It can be possible to maintain, improve, 
and ensure the long-term viability of US 
inland waterway infrastructure through 
alternative approaches, but significant 
changes would be required with regard to 
policies, funding mechanisms, programs, 
and processes related to project planning 
and implementation. 

The authors wish to thank the US United 
Soybean Board for sponsoring this research.
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