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ARMY CORPS OF ENGINEERS

Actions Needed to Further Improve Management of
Hopper Dredging

What GAO Found

The U.S. Army Corps of Engineers (Corps) has taken actions to address GAO’s
2003 recommendations for improving information related to hopper dredging, but
some data gaps remain. First, in response to GAO’s recommendation to obtain
and analyze data needed to determine the appropriate use of its hopper dredge
fleet, the Corps established a tracking log to document urgent or emergency
work its dredges carry out. The Corps also modified its dredging database to
track solicitations for industry contracts that received no bids and bids exceeding
the Corps’ cost estimate by more than 25 percent, referred to as high bids. Corps
district offices, however, do not consistently enter data on these solicitations, and
Corps headquarters has not provided written direction to the district offices to
ensure data are consistently entered. Tracking and analyzing no-bid and high-bid
solicitation data could enable the Corps to identify and address gaps in industry’s
ability to fulfill certain dredging needs as the Corps plans its future hopper
dredging work. Second, in response to GAO’s recommendation, the Corps took
action to assess the data and procedures it used for developing cost estimates
when soliciting industry contracts. However, certain industry cost data the Corps
relies on remain outdated. For example, some of the data it uses on hopper
dredge equipment date back to the late 1980s. A senior Corps official stated that
a study could be conducted to update the data, but the Corps has no plans to
conduct such a study. Having a plan for obtaining updated data is important for
developing sound cost estimates.

Statutory restrictions on the use of the Corps’ hopper dredges since 2003 have
resulted in costs to the Corps, but the effect on competition in the hopper
dredging industry is unclear. Restrictions limiting the number of days that Corps
dredges can work have resulted in additional costs such as costs to maintain
certain Corps dredges while they are idle; the Corps incurs many of the costs for
owning and operating its hopper dredges regardless of how much they are used.
The restrictions, however, help ensure the Corps has the ability to use these
dredges to respond to urgent or emergency dredging needs when industry
dredges are unavailable. It is not clear to what extent restrictions have affected
competition in the dredging industry. The number of U.S. companies with hopper
dredges has not changed, but the number and size of these dredges have
decreased since 2003. In addition, GAO did not find evidence of increased
competition based on the number of bidders and winning bid prices for Corps
hopper dredging projects since 2003.

Key challenges facing the Corps in managing its hopper dredge fleet are (1)
ensuring the fiscal sustainability of its hopper dredges and (2) determining the
fleet’s appropriate future composition. In 2012, the Corps determined that
because of increasing ownership and operating costs, among other things, its
hopper dredges would become unaffordable unless actions were taken, including
increasing the daily rates charged to projects using the Corps’ dredges. Factors
such as the aging of the Corps’ fleet and the effect on industry of possible
changes to the Corps’ fleet make it difficult for the Corps to determine the best
fleet composition. In studies it conducted in 2011 and 2012, the Corps identified
actions that could help address these challenges, such as reviewing the
operating costs of hopper dredges to evaluate the affordability of certain dredges.
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GA@ U.S. GOVERNMENT ACCOUNTABILITY OFFICE

441 G St. N.W.
Washington, DC 20548

April 10, 2014

The Honorable Timothy H. Bishop

Ranking Member

Subcommittee on Water Resources and Environment
Committee on Transportation and Infrastructure
House of Representatives

Dear Mr. Bishop:

Maintaining the nation’s navigation channels and ports is vital to U.S.
commerce, with nearly $1.8 trillion of import and export cargo passing
through the nation’s waterways in 2012. The U.S. Army Corps of
Engineers (Corps) is responsible for dredging—that is, removing
sediment from the bottom of—ports, harbors, and other U.S. waterways
to facilitate their navigation. Vessels called dredges are used to remove
sediment in order to maintain navigation channels at the depths and
widths necessary for shipping. Various types of dredging vessels exist,
each designed to perform in certain conditions or locations. One type—
the hopper dredge—performs much of the dredging work in ports,
harbors, and other waterways exposed to the ocean, where shipping
traffic and operating conditions render the use of other types of dredges
inefficient, impractical, or unsafe. A hopper dredge vacuums material
(e.g., a mixture of sediment and water) into its “hopper” or containment
area, where the material is stored before being transported to a
placement site (see fig. 1). In fiscal year 2012, the Corps spent about
$370 million for hopper dredging, removing nearly 72 million cubic yards
of material from dozens of ports and harbors across the country.
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Figure 1: lllustration of a Hopper Dredge

Source: GAO.

The Corps carries out hopper dredging using a combination of its own
fleet of dredging vessels and industry vessels operating under contract,
and it is required to do so in the manner most economical and
advantageous to the United States. Until 1978, the Corps performed all
hopper dredging in the United States with its fleet of 14 hopper dredges.
In 1978, legislation directed the Corps to (1) contract out much of its
dredging work to private industry as industry demonstrated that it could
perform the work at reasonable prices and in a timely manner, (2) reduce
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the federal hopper fleet as industry demonstrated its ability to perform,
and (3) maintain a minimum fleet of federal vessels." Specifically, the
legislation directed the Corps to retain as much of its fleet as it
determined necessary to ensure that the federal and private industry
fleets together could carry out necessary dredging projects. According to
the Corps, the purpose of the minimum fleet is to diminish risks to
navigation by performing urgent, emergency, or national defense work, or
to respond when industry either does not submit a reasonable bid for
dredging solicitations or does not perform adequately under an existing
contract.? Over time, the Corps has reduced the size of its hopper fleet to
four vessels: the Essayons, McFarland, Wheeler, and Yaquina.
Generally, Corps district offices, in coordination with Corps division offices
to which the district offices report, are responsible for managing and
contracting for the dredging that occurs within their districts, under the
guidance of Corps headquarters.

Beginning in 1993, Congress began imposing various statutory
restrictions on the operations of certain Corps hopper dredges. For
example, restrictions imposed by the Water Resources Development Act
of 1996 effectively (1) reduced the annual authorized work schedule of
the Essayons, McFarland, and Yaquina and (2) limited the number of
days the Wheeler could be used annually by taking it out of active status
and placing it in “ready reserve”—under which the Corps uses it primarily
for training purposes and calls it into active status only in limited
circumstances, such as urgent and emergency work.® According to a
House committee report, the restrictions were intended to further
encourage the Corps to contract with private industry for hopper
dredging.* Over a decade later, Congress passed the Water Resources
Development Act of 2007, which required that the Corps place the

"Pub. L. No. 95-269 (1978).

2Corps of Engineers, Minimum Fleet Capital Investment Report, 2012-2061 (Washington,
D.C.: Dec. 12, 2011; revised Apr. 26, 2013).

3The Corps began implementing the restrictions on the workdays for the Essayons,
McFarland, and Yaquina on October 1, 1993, and placed the Wheeler into ready reserve
on October 1, 1997. See table 1 for the statutory restrictions in place on the use of the
Corps’ hopper dredges, and how they have changed since fiscal year 2003.

“H.R. Rep. No. 104-695 at 158-59 (1996).
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McFarland in ready reserve and limited the use of the vessel’s work.® In
contrast, the 2007 act lifted the restrictions that had been in place on the
number of days the Essayons and Yaquina could work.

In a review we conducted in 2003, we found that the restrictions in place
at that time had imposed costs on the Corps’ dredging program but had
not resulted in proven benefits, such as increased industry competition or
lower prices for hopper dredging.® In our 2003 report, we made three
recommendations to the Corps for improving the information used to
manage its hopper dredges and develop cost estimates for industry
contracts. Specifically, we recommended that the Corps

« obtain and analyze baseline data needed to determine the appropriate
use of its hopper dredge fleet, such as data on emergency work
performed by the Corps and solicitations that receive no bids;

« assess the data and procedures used to perform the cost estimate
used when contracting dredging work to the hopper dredging industry;
and

« prepare a comprehensive analysis of the costs and benefits of
existing and proposed restrictions on the use of its hopper dredge
fleet.

The Corps concurred with our recommendations and agreed to
implement them.

You asked us to examine changes to the Corps’ hopper dredging
program since our review in 2003. This report examines (1) the actions
the Corps has taken to address our 2003 recommendations for improving
the information needed to manage its hopper dredging program and
develop cost estimates for industry contracts; (2) the effects since 2003, if
any, of the statutory restrictions placed on the use of the Corps’ hopper
dredges; and (3) key challenges, if any, the Corps faces in managing its
hopper dredge fleet.

SPub. L. No. 110-114, § 2047 (2007). The Corps placed the McFarland into ready reserve
on December 30, 2009.

5GAO, Corps of Engineers: Effects of Restrictions on Corps’ Hopper Dredges Should Be
Comprehensively Analyzed, GAO-03-382 (Washington, D.C.: Mar. 31, 2003).
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To examine the actions the Corps has taken to address our 2003
recommendations, we reviewed the Corps’ process for tracking and
analyzing data on solicitations for private industry hopper dredging work,
several sources of information the Corps maintains on the use of its
hopper dredge fleet, the Corps’ 2005 report to Congress on hopper
dredges, and Corps documentation related to developing government
cost estimates. To examine the effects since 2003, if any, of the statutory
restrictions placed on the use of the Corps’ hopper dredges, we analyzed
the statutes and regulations governing the use of the Corps’ hopper
dredge fleet, reviewed Corps reports and financial data on the fleet,
obtained and reviewed information from the dredging industry on its fleet
of hopper dredges, and analyzed dredging data collected by the Corps
through its Dredging Information System. To assess the reliability of the
data, we interviewed Corps officials who maintain the database, reviewed
related documentation, and tested the data for missing or erroneous
values. We determined that the data we used were sufficiently reliable for
our purposes. To examine key challenges, if any, the Corps faces in
managing its hopper dredge fleet, we reviewed Corps studies and
financial data on its hopper dredge fleet. For all three objectives, we
interviewed officials from Corps headquarters, division offices, and the 9
Corps district offices with the largest hopper dredging workload during
fiscal years 2003 through 2012 (out of a total of 17 district offices that
contracted with industry for hopper dredging work during the time period).
We also interviewed representatives from the five dredging companies
that own and operate hopper dredges, and other stakeholders including
local pilots’ associations and port authorities from the areas where the
Corps’ hopper dredges are stationed, along with their national-level
counterparts. In addition, we visited the Corps’ four hopper dredges and
one industry hopper dredge for informational tours of these vessels to
gain a better understanding of their physical characteristics and
operations. Appendix | describes our objectives, scope, and methodology
in greater detail.

We conducted this performance audit from January 2013 to April 2014 in
accordance with generally accepted government auditing standards.
Those standards require that we plan and perform the audit to obtain
sufficient, appropriate evidence to provide a reasonable basis for our
findings and conclusions based on our audit objectives. We believe that
the evidence obtained provides a reasonable basis for our findings and
conclusions based on our audit objectives.
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Background

Since 1824, the Corps has been responsible for maintaining a safe,
reliable, and economically efficient navigation system in the United
States. This system currently comprises more than 12,000 miles of inland
and intracoastal waterways and about 180 ports handling at least 250,000
tons of cargo per year. The accumulation of sediment in waterways—
known as shoaling—reduces their navigable depth and, without dredging,
may result in restrictions on vessels passing through the waterways.
These restrictions often apply to the vessels’ draft—the distance between
the surface of the water and the bottom of the hull—which determine, in
part, the minimum depth of water in which a vessel can safely navigate.
Draft restrictions may result in delays and added costs as ships may need
to off-load some of their cargo to reduce their draft, wait until high tide or
until waterways are dredged, or sail into another port. For example,
according to a 2011 Corps study, 1 foot of shoaling in the lower
Mississippi River could result in $2.8 billion worth of cargo being disrupted
annually.” To minimize such risks to navigation, the Corps removed an
annual average of about 229 million cubic yards of material from U.S.
waterways from fiscal year 2003 through fiscal year 2012, at an average
annual cost of about $1.1 billion, according to the Corps. Even with these
efforts, draft restrictions have regularly been in place on major waterways
throughout the United States in the past several years, according to
Corps documents and officials.

The Corps contracts with industry to perform most dredging, including
work done by hopper dredges. According to the Corps, of the
approximately $11 billion it spent for dredging from fiscal year 2003
through fiscal year 2012, about $2.37 billion was for hopper dredging. Of
that, industry hopper dredges accounted for about $1.8 billion, and Corps
hopper dredges accounted for about $570 million. Corps spending on
hopper dredging has more than doubled since fiscal year 2003, while the
amount of material removed by hopper dredges has increased only
slightly over that period, according to Corps data. Specifically, as shown
in figure 2, the Corps spent nearly $170 million for Corps and industry
hopper dredges to remove around 66 million cubic yards of material in
fiscal year 2003. By fiscal year 2012, Corps spending on Corps and
industry hopper dredging had increased to about $370 million, while the
amount of material removed increased to nearly 72 million cubic yards.
This growth in spending reflects costs for hopper dredging that, according

7Corps, 2011 Minimum Fleet Capital Investment Report.
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to Corps documents, have increased because of rising costs for fuel and
steel, among other factors.

. ______________________________________________________________________________|
Figure 2: Corps Expenditures for Hopper Dredging and Amount of Material
Removed by Corps and Industry Hopper Dredges, Fiscal Years 2003 through 2012

Dollars (in millions) Cubic yards (in millions)
400 140
350 120
300
100
250
80
200
60
150
40
100
50 20
0 0
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012
Fiscal year

Cubic yards of material removed by Corps and industry hopper dredges

I:I Corps expenditures for hopper dredging by Corps and industry hopper dredges
Source: U.S. Army Corps of Engineers.

Note: The Corps’ hopper dredging work is funded through the Corps’ annual civil works appropriation
and, in most years since 2003, through supplemental appropriations, such as those for Hurricane
Katrina recovery efforts, the American Recovery and Reinvestment Act, and other sources.

Hopper dredging today is generally performed in three regions of the
United States—the East Coast, Gulf Coast, and West Coast—and each
region has at least one Corps hopper dredge that typically operates in it:
the McFarland on the East Coast, the Wheeler on the Gulf Coast, and the
Essayons and Yaquina on the West Coast. On the East and Gulf Coasts,
the majority of the hopper dredging workload is carried out by industry
dredges, while on the West Coast, Corps dredges remove more than half
of the dredged material. Various factors can influence and complicate
hopper dredging in each region. For example, on the East Coast, much of
the hopper dredging must be performed during certain months of the year
because environmental restrictions related to endangered sea turtles and
other species prohibit dredging while those species are present. On the
West Coast, the Corps must factor in the time and expense of moving
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industry dredges through the Panama Canal if the only available industry
hopper dredges are on the East or Gulf Coasts.

The sizes and capabilities of specific hopper dredges—and, therefore, the
projects for which they are suited—vary. For instance, shallow ports and
harbors cannot be dredged by vessels with deep drafts in many cases.
The Corps uses the Yaquina, which is a small dredge with a draft of
around 15 feet when its hopper is fully loaded,? for dredging small and
shallow ports along the California, Oregon, and Washington coasts. In
contrast, the Corps uses the Wheeler, which is a large dredge with a draft
of nearly 30 feet when its hopper is fully loaded, for deeper navigation
channels such as those in the lower Mississippi River. See appendix Il for
a list of Corps and industry hopper dredges and their characteristics.

As noted, several pieces of legislation were enacted that sought to
increase the role of industry in hopper dredging by placing restrictions on
the use of the Corps’ hopper dredges. More specifically, in 1978,
legislation directed the Corps to contract out much of its hopper dredging
work to industry and reduce the Corps’ fleet to the minimum necessary to
insure the capability of the federal government and industry together to
carry out projects for the improvement of rivers and harbors. The Energy
and Water Development Appropriations Act for fiscal year 1993, and
subsequent appropriations acts in the early 1990s, required the Corps to
offer for competitive bidding at least 7.5 million cubic yards of hopper
dredging work previously performed by the federal fleet. The Corps
addressed this requirement by reducing the use of each of its four
dredges from about 230 workdays per year to about 180 workdays per
year. The Water Resources Development Act of 1996 then required the
Corps to take the Wheeler out of active status and place it into ready
reserve. The Corps implemented this requirement beginning in fiscal year
1998 by generally limiting the Wheeler to working 55 days a year plus any
urgent or emergency work. More recently, the Water Resources
Development Act of 2007 required that the Corps place the McFarland in
ready reserve and limited the use of the vessel to 70 working days per
year in the Delaware River and Bay, plus any urgent and emergency

8A hopper dredge’s size is determined by the capacity of its containment area or its
“hopper”—small hopper dredges have a capacity of up to 3,000 cubic yards, medium
hopper dredges have a capacity of 3,001 to 6,000 cubic yards, and large hopper dredges
have a capacity over 6,000 cubic yards.
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work.® See table 1 for the statutory restrictions in place on the use of the

Corps’ hopper dredges and how they have changed since fiscal year
2003."

____________________________________________________________________________|
Table 1: Statutory Restrictions and Other Information on the Use of the Corps’
Hopper Dredges

McFarland Wheeler Essayons Yaquina
In ready reserve  Yes Yes No No
Current limiton 70 (in law) 70 None? None?
workdays
Activities allowed Routine dredging in Routine dredging Not Not
within the limit the Delaware River to ensure its applicable applicable
and Bay to ensure  ability to perform
its ability to perform urgent and
urgent and emergency work
emergency work
Activities allowed The Corps can call The Corps can Not Not
beyond the limit  the dredge out of call the dredge applicable applicable
ready reserve for out of ready
urgent or reserve for urgent
emergency or emergency
dredging when dredging when
industry dredges industry dredges
are unavailable are unavailable
Changes since Placed in ready Change in Removal of  Removal of
fiscal year 2003 reserve effective workday limit from workday limit workday limit
December 30, 55 to 70 effective  effective effective
2009 fiscal year 2008 fiscal year fiscal year
2009 2009

Sources: GAO analysis of selected legislation and Corps information.

®Restrictions imposed by the Water Resources Development Act of 1996 effectively limited the
Essayons and Yaquina to about 180 workdays. The Water Resources Development Act of 2007 lifted
these restrictions and these two vessels resumed operations without restrictions on October 1, 2008.

9The 2007 act did not specify any change in the restrictions on the Wheeler; however,
beginning in fiscal year 2008, the Corps increased the Wheeler’s training days from 55 to
70 days. According to Corps officials, the Corps set the Wheeler’s training days at 70 days
to be consistent with the day limit established for the McFarland by the 2007 act.

"%There have been other legislative attempts to further alter the operations of the Corps
fleet. For example, a House-passed bill in 2006 would have eliminated all funding for
operating and maintaining the McFarland, but not for decommissioning the vessel. H.R.
5427, § 104 (2006). A Senate appropriations bill for fiscal year 2012 would have required
the Corps to fully utilize all Corps hopper dredges without restriction. H.R. 2354, § 110
(2011).
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The Corps follows a process—known as the raise the flag procedure—for
activating its ready reserve dredges to respond to urgent or emergency
dredging needs. The Corps defines an urgent need for dredging as a
time-sensitive situation that may require prompt action for providing a
safe navigation channel, and an emergency as a situation that would
result in an unacceptable hazard to life, a significant loss of property, or
an immediate, unforeseen, and significant economic hardship if corrective
action is not undertaken within a time period less than the normal contract
procurement process. The raise the flag procedure includes a series of
steps intended to allow industry the opportunity to respond to urgent or
emergency dredging needs before the Corps uses its own dredges. The
Corps district office with an urgent or emergency dredging need notifies
the Corps division office overseeing it of the dredging need, and district
and division staff review ongoing hopper dredging work under existing
Corps contracts to see if any industry hopper dredges could be made
available. If no industry hopper dredges could be made available, the
offices notify Corps headquarters. The Corps’ Director of Civil Works may
then decide whether to use one of the Corps’ ready reserve hopper
dredges or make additional efforts to procure an industry dredge, such as
by releasing a dredge from an existing contract.

The Corps contracts for most of the hopper dredging work by soliciting
competitive bids from industry. To determine the reasonableness of
contractor bids, the Corps develops a government cost estimate for its
hopper dredging solicitations. Government cost estimates are developed
using information on the costs of owning and operating hopper dredges—
including acquisition, fuel, and shipyard costs—along with information on
the project for which the dredging is needed—including the amount and
type of material to be removed, and the distance from the dredging site to
the placement site. In soliciting bids from contractors, the Corps most
commonly uses a sealed-bid process, through which it generally awards
the contract to the lowest bidder with a bid that is no more than 25
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percent above the government cost estimate.' If the Corps does not
receive any bids or if all bids exceed the government cost estimate by
more than 25 percent, the Corps may pursue a number of options,
including (1) negotiating with bidders to get the bid within an awardable
range of the cost estimate; (2) reviewing the cost estimate and revising it
based on additional information, as appropriate, or (3) performing the
work itself such as through its raise the flag procedure.

The costs to own and operate hopper dredges include costs such as
payroll for the crews, fuel, repairs, and depreciation. Hopper dredging
requires large capital outlays—a modern hopper dredge comparable in
size to the Wheeler, for instance, would cost around $100 million to build,
according to Corps and industry estimates—and related costs such as
depreciation and replacement of engines or other major equipment can
represent a relatively large portion of the dredges’ total costs. The Corps
and industry incur much of the costs for their hopper dredges—such as
paying a crew and keeping engines and other systems in ready working
condition—regardless of how much the dredges are used.

The Corps uses two funding sources from its annual civil works
appropriation to pay for its hopper dredges. First, for the ready reserve
vessels McFarland and Wheeler, funds are provided for each dredge to
cover their costs while they are idle in ready reserve. Second, the Corps
pays for the use of its dredges with project funds based on a daily rate it
establishes for its dredges. According to Corps officials, the Corps sets a
daily rate specific to each of its hopper dredges at least annually, based
on factors such as the costs of owning and operating the dredge, and the
amount of work the dredge is expected to perform. As the Corps uses its
hopper dredges for projects, the Corps uses funds allocated for those
specific projects to pay its dredges, based on the number of days its
dredges work and the dredges’ daily rate.

"I addition to being no more than 25 percent above the government cost estimate, bids
must be considered responsive in order to be awarded. One element the contractor
generally must have in order for the Corps to consider a bid to be responsive is access to
the required equipment for performing the scope of work. In addition to sealed-bid
solicitation