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Executive Summary 

 

Current implementation of the HMT is not sustainable. This is due to the imbalance of 

payment groups and large surpluses which have led to an exploding trust fund balance. 

Investigation reveals the interest on the trust fund can cover all shallow draft expenditures and 

would allow for the HMT rate to be reduced to 0.09%. It is suggested that this policy change 

should be immediately considered in order to curtail surpluses while long term policy choices 

can be made. 

 

Worldwide cases reveal that harbor operations and maintenance costs are typically 

paid for in one of two ways: by government sources (such as the U.S. general fund) or 

through a user-fee based on variables such as those considered in this project. Either option 

could be a viable alternative to the HMT.  

 

If a user fee is to be designed as an alternative to the HMT, the structure of the fee will 

likely lead to some stakeholder groups supporting and some being opposed to such a policy 

change. Regressions based on available data suggest that tonnage, port stay, and draft are 

correlated with costs as implied by the U.S. Supreme Court and Kumar (2002). This study 

presents a possible method for designing a national fee structure which would be compliant 

with the Supreme Court requisites for a user fee, and the rates would be derived from 

statistical analysis of costs (rather than arbitrarily assigned). If proper data and established 

cost sharing rules were present, it could also be implemented at the state or port level.  

 

Currently, data represent a severe restriction to the design of a user fee. Major hurdles 

to the statistical analysis include missing all commercial vessels calls in the Great Lakes/ St. 

Lawrence Seaway System, all calls in the major river systems of the U.S., all non self-

propelled vessel calls (barges), and all small commercial craft calls (under 10,000DWT). This 

data would need to be tracked in order to accurately calculate national rates. (These data 

needs would be true for smaller regions as well). Documenting berth days by vessel type 

would be better than using averages from industry experts (which would likely be disputed 

across various sources). While creating a user fee based on the U.S. Supreme Court variables 

is feasible, an accurate fee would require more data and procedures to ensure consistency in 

collection. This data collection and analysis would not be cost free.  

 

Another possibility is for the U.S. to join with the majority of other industrialized 

nations in funding its critical dredging and harbor maintenance activities with general tax 

revenues. The HMTF balance could be used to pay for all costs for several years. (It is 

estimated that the trust fund could provide for at least four years as of 2006, and the trend has 

been for this to increase.) Subsequent years would draw from the general fund or require a 

new revenue source. Recall that this was previously attempted with The Support for Harbor 

Investment Program Act of 1999. Legislative difficulties may arise if the proposal is not a 

balanced budget approach. 
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Skalberg and Skurla (2006) discuss an additional proposal; abolish the HMT and 

generate revenues from an increase in the federal diesel fuel excise tax. Their calculations 

estimate that the rate would need to be increased about 4.6% to fully fund USACE O&M 

expenditures (―increase of $0.0112 cents per gallon,‖ in Skalberg, GLMRI grant report 2006, 

p. 38). There may be justification for such an increase. Several studies indicate the modal 

advantages of maritime shipping when considering externalities or costs not incorporated in 

market prices. (See, for example, the Great Lakes Commission, 1993 and 2005; and Texas 

Transportation Institute, 2007.) Inland marine shipping leads to lower energy consumption, 

lower emissions, fewer injuries and fatalities, and less congestion on a corresponding rate per 

ton basis than rail or truck movements. Skalberg and Skurla (2006, p. 38) report that a similar 

approach, ―has been used successfully in Europe, with the support of the trucking industry.‖ 

Rate analysis and the feasibility of this proposal are left as an area for future research.  

 

The HMT is not fulfilling its intended goal. The EU could ask for a dispute settlement 

panel against its previously charged GATT violations at any time. While the proceedings 

would likely cause a delay, 15 additional months is not much time to make important policy 

changes if the U.S. was found in violation. One thing is clear; it is time to seriously consider 

what should be done about the HMT. 

 

 

 

 

 
 

 

 
Source: 2005&2006 HMTF Report (Table 8, p. 22)  

2007 Department of the Treasury Financial Management Audit Report on Selected Trust Funds (p. 5)  

2008 Department of the Treasury Financial Management Audit Report on Selected Trust Funds (p. 8)  

■ 
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Description of the Project: 
 

We study what variables affect Army Corps of Engineers’ (ACE) harbor maintenance costs. 

We also study how proposed changes in the Harbor Maintenance Tax (HMT) might influence 

cost allocation among shipping firms, the total amount of shipping, and the shipping 

distribution between different sized vessels and different cargo values. The HMT was 

designed to pay for necessary harbor maintenance in support of the shipping industry. 

Currently the HMT is paid based on a percentage (0.125%) of the value of the cargo claimed 

on importers and domestic shippers. The current method of collecting this tax guarantees 

neither an appropriate total collection amount nor fair cost allocation among groups of 

shippers (e.g. small/large vessels and domestic/international ships); the HMT is considered 

(by some) to be in violation of the General Agreement on Tariffs and Trade. We explore 

alternatives for cost collection that may alleviate these undesirable properties, based on 

statistical analyses of maintenance cost data. 

 

 

Project Outcomes: ` 
 

Papers Submitted for Publication or Presentation: 

 

This work will be summarized, and papers will be sent to peer-reviewed journals. One paper 

focusing on the statistical analysis will be sent to Maritime Economics and Logistics, a second 

paper focusing on policy implications will likely be sent to a trade journal (e.g. 

Transportation Journal). 
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Section 1: Dredging and Harbor Maintenance Costs, an International 
Comparison 

The History of the Harbor Maintenance Tax 

The federal government has taxed products transported onboard ship throughout U.S. 

history. As far back as colonial times, the southern colonies used import taxes as one of their 

earliest sources of revenue.
1
 However, as a counter move to this taxation history, since the 

birth of our nation, Congress has authorized and funded activities to ensure free and open 

access of the nation’s waterways to navigation. In 1789, Congress authorized the first 

navigation channel improvement projects.
2
 The General Survey Act of 1824 established the 

U.S. Army Corps of Engineers as the agency responsible for the nation’s navigation system, 

and that all dredging expenses were to be paid entirely out of the general treasury.
3
   

The Harbor Maintenance Tax (HMT) was enacted as part of the Water Resources 

Development Act of 1986.
4
 Prior to the HMT’s enactment, general funds from the U.S. 

Treasury were used to cover the federal government’s share of costs to maintain and deepen 

both inland ports and coastal ports. The HMT was intended to recover a portion of the federal 

government’s cost of maintaining the nation’s deep draft navigation channels.
5
 The original 

intent of this act was to fund maintenance, but not improvement of the nation’s ports and 

channels.  In addition, a cost-share formula was implemented for improving (widening and 

deepening) harbors and channels, with local port sponsors paying a part of the cost, and the 

federal government paying a portion from the general treasury. The act created both the HMT 

and the Harbor Maintenance Trust Fund (HMTF). The HMTF is the trust fund which holds 

HMT revenues from the time they are collected, until they are disbursed by congressional 

appropriation.
6
 

Originally, the HMT was intended to recover only 40% of port maintenance costs. 

However, in 1990 the HMT was more than tripled by Congress to its current rate (0.125 

percent of the value of the commercial cargo involved).
7
 This dramatic increase in the HMT 

was intended to recover 100% of maintenance dredging expenses. The HMT currently is 

imposed at the time of unloading on importers and domestic shippers
 
,
8
 but the term domestic 

shipper would include foreign-flag vessels traveling between U.S. ports.
9
 The HMT was 

created as an ad valorem tax in an attempt to minimize its impact on U.S. exports, especially 

price-sensitive bulk commodities.
10

 The impact on U.S. exports was eliminated by a U.S. 

Supreme Court decision in March of 1998, where the court held that the HMT was 

unconstitutional as applied to exports.
11

 One might have expected that this dramatic change in 

application of the HMT would have resulted in a major drop in HMT revenues. However, the 

decrease in HMT revenue from 1997 to its low-water mark in 1999 was only 21.99%.
12

 By 

2001, HMT revenues had once again exceeded their pre-1998 levels.
13
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The Federal Government’s Role in Maintaining Channels and Harbors 

The U.S. economy depends on our transportation system to deliver goods and 

commodities throughout the U.S. and to help our nation remain competitive in domestic and 

international markets.
14

  The strength of our transportation systems is critical to maintaining a 

strong domestic economy. The importance of these systems to our economy has long been 

understated, but a recent study by the Bureau of Transportation Statistics (BTS) highlights 

their significance.
15

 While the shift in the U.S. economy from a manufacturing-based 

economy to a service-based economy would appear to suggest a decline in significance for the 

transportation sector, the BTS study indicates that demand for transportation from the services 

sector is growing and is expected to grow even further.
16

 

Development and maintenance of our ports has become a shared responsibility of 

federal, state, and local governments, including substantial involvement by the private sector. 

According to the American Association of Port Authorities (AAPA), ―the Federal government 

maintains harbor access channels, while individual ports construct and maintain the landside 

terminal facilities, dredge their own berths, and contribute to channel improvement cost-

sharing programs.‖
17

  As their part of this public-private partnership ports have (through their 

local port authorities) spent almost $17 billion since World War II and ports expect to 

continue spending at a pace in excess of $1 billion per year in the near future.
18

  When the 

federal government engages in a substantial navigation improvement project, the local port 

will be required to pay either 35% or 60% depending on the depth of the port.
19

 Annual 

federal spending on maintenance dredging is roughly $500 million.  

Importance of Dredging 

Most ports require routine maintenance dredging, either to keep the port open, or to 

keep the port at least capable of serving existing ship traffic. Failure to engage in yearly 

maintenance dredging can result in port facilities or navigation channels becoming non-

navigable to important users. River ports routinely accumulate sediment at a rate of five to six 

feet per year. Without routine dredging, areas of the ship channel will quickly become 

shallower, prohibiting larger ships from entering the channel, or in some cases requiring ships 

to reduce their loads. Reduced loads necessitated by shallower channels require extra 

voyages, introducing inefficiency in moving a volume of cargo.
20

 While non-river ports 

generally do not accumulate sediment at the rapid pace of river ports, routine dredging is 

important at most ports throughout the U.S.  

How Dredging is Funded in Other Countries  

With literally dozens of nations dredging ports and/or river systems, one would expect 

to see a wide variety of funding mechanisms for this important government obligation. 

However, most countries appear to take one of two approaches—either user fees, or funding 

from general revenues. Unfortunately, a review of national funding for harbor maintenance 
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and dredging has substantial limitations. Many nations do not disclose their mechanism for 

funding harbor maintenance; we have assumed for the purposes of this article that those 

nations fund harbor maintenance from general treasury revenues, however, a lack of 

transparency about national tax systems could make this assumption incorrect.  

Our research indicates that eleven countries in addition to the U.S. make public 

disclosures regarding their harbor maintenance funding.
21

 Of these eleven, six nations 

(Sweden, Denmark, Poland, Lithuania, New Zealand and Australia) use a fee-based structure 

similar to the user fee system that has been proposed in the U.S. The Netherlands, Belgium, 

Germany, France and the United Kingdom fund their dredging projects either directly through 

their governments, or through port authorities which receive government funding as a key 

source for their budgets. Schedule A outlines how each of these countries fund dredging at 

both the national and port authority level.  

This research shows that the United States’ continued use of funding through the 

Harbor Maintenance Tax positions the US as the only nation imposing an ad valorem tax on 

products shipped. This indicates that in addition to violating GATT and creating a host of 

other problems, continuing to impose the HMT runs counter to the major international 

funding mechanisms for dredging and harbor maintenance.
22

 The AAPA has continued to 

question whether a successful ―new‖ alternative funding mechanism can be created.
23

 

However, our research indicates that no other country has created such a funding mechanism. 

The United States first attempt at ―alternative‖ funding, the HMT, has been an abject failure. 

The next section will focus on statistical analysis designed to explore the HMT rate and 

whether feasible alternatives to the HMT exist. 

 

Section 2: A Statistical Analysis of Harbor Operations, Maintenance Costs 
and Recovery Mechanisms 
 

Introduction  

  

The rationale of the HMT is that commercial shippers (users) pay the Operations and 

Maintenance (O&M) costs of the United States Army Corps of Engineers (USACE). As 

implied by its title, the HMT is a tax and not a user fee; this has raised many issues about the 

distribution of costs among user groups and total HMT payments. 

  

As represented in current HMT accounting, importers seem proportionally 

overburdened in their payments. Exporters are certainly partially responsible for the creation 

of maintenance costs, yet exporters do not contribute towards these costs in the current 

collection mechanism as they are exempt. In an important ruling from 1998, export HMT 

payments were determined to be unconstitutional due to violations of the Export Clause.  
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However, the U.S. Supreme Court has also ruled that appropriate user fees would not be 

unconstitutional and should include ―the extent and manner of port use depending on factors 

such as the size and tonnage of a vessel, the length of time it spends in port, and the services it 

requires – for instance, harbor dredging‖ (USACE Report 2001,9).
1
 While the Harbor 

Services Fund Act of 1999 and Kumar (2002) have suggested alternatives based on user fees, 

neither has lead to the replacement of the HMT (see below for more details). HMT collection 

has continued on imports as well as domestic and foreign trade zone traffic.   

  

 The current implementation of the HMT has led to three (two before export ruling) 

World Trade Organization consultations by European Union (EU) members (formerly, 

European Commission) against the U.S. First, in 1992, European Community members of the 

General Agreement on Tariffs and Trade (GATT) requested a consultation on the HMT 

surplus (in 1992 a surplus of $70 million) although no formal action was taken under GATT. 

Second, in February 1998 (prior to the export ruling), the EU claimed the HMT violated five 

articles of GATT. Third, after the June 1998 export ruling, the EU suggested it would ask for 

a dispute settlement panel if satisfactory legislative changes to the HMT were not passed by 

January 1
st
, 2000. No such panel has so far been requested, but if requested and the U.S. were 

found to be in violation, the U.S. would typically have 15 months to rectify ―or face trade 

retaliation‖ (USACE, 2006 p. 5). 

 

Domestic and foreign trade zone shippers may or may not be paying their share. The 

HMT is collected by U.S. Customs and Border Protection within the Department of 

Homeland Security. It was not until fiscal year 1996 that monies were appropriated to assist in 

HMT domestic and foreign trade zone traffic collection efforts. While collections have risen 

significantly since this appropriation, the ―Report to Congress on the Annual Status of the 

Harbor Maintenance Trust Fund for Fiscal Years 2005 and 2006‖ does not provide an 

estimate of the proportion of these shipments paying the HMT.  

 

High-valued merchandise requires relatively high HMT payments. Since the HMT is 

paid on a constant percent of value, shippers may be discouraged from transporting cargo 

with high value. For example, given two vessels of similar cargo carrying capacity, a vessel 

loaded with diamonds must pay disproportionately higher taxes than a vessel of bulk 

commodities, even though high value may have little relation to the need for more harbor 

maintenance costs. The HMT does not accurately reflect proportional payments for size 

(weight and depth) and imposed costs. 

 

 Furthermore, the amount of revenue generated by the HMT does not represent actual 

costs of upkeep. HMT payments are based on value, and costs are based on traffic. There is 

little chance of collecting an appropriate amount of tax to cover costs and there is also no 

mechanism for refunding costs if overpayment occurs. The HMTF collects revenue and pays 

                                                
1
  These factors (size and tonnage of a vessel, the length of time it spends in port, and the services it requires – 

for instance, harbor dredging) will be referred to as ―meeting the constitutionality test‖ (see Kumar, 2002). 
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out amounts to ports according to congressional appropriation. In 2006, the surplus balance in 

the trust fund was over $3.3 billion (total U.S. harbor maintenance costs for over four years), 

suggesting the HMT is overcharging shipping companies. 

 

 While the HMT does appear to be effective at collecting enough revenue to pay for 

harbor maintenance, there are many concerns about the method in which it does so. This 

paper examines the possibilities of HMT rate changes and alternative methods of collection to 

discover whether or not the current rates are reasonable and if there are feasible alternatives. 

The potential impact a change in policy may have on stakeholders is also discussed. 

 

Alternatives to the HMT have been presented by the Clinton Administration and 

Kumar (2002). The Harbor Services Fund Act of 1999 was a proposal to replace the HMT 

with alternative funding based on assessment by vessel type, vessel capacity, and the number 

of port calls during a trip. Ultimately, Congress did not act on the proposal due to strong 

opposition from stakeholder groups who claimed it would not satisfy the U.S. Supreme Court 

constitutionality test and ―would have serious ramifications of the U.S. maritime industry‖ 

(Kumar, 2002 p. 156).  

 

Kumar (2002) outlines an alternative with the goal of producing a fee that meets the 

constitutionality test. The goal is to create a user fee that is a function of the variables listed 

by the Supreme Court. The fee would be determined by the tonnage handled, the time spent in 

the port, and the vessel’s draft, with ―appropriate‖ weighting for each category. Kumar 

suggests weights should be determined ―…through a primary market survey that involves all 

stakeholders.‖  

 

This paper presents research which uses available data to econometrically estimate 

cost functions: first, to provide current rate analysis of the HMT, and second, to test the 

variables the U.S. Supreme Court suggests should be part of a proper user fee. Statistically 

analyzing the data provides more insight into the nature of this relationship than providing 

arbitrary weights or expecting all stakeholders to agree on weights without sufficient 

information. The goal is to gain clarity as to which variables have a strong statistical 

relationship with maintenance costs, and to ascertain how they are related quantitatively. (I.e., 

does value have a statistical relationship to other variables, and do the U.S. Supreme Court 

variables make sense?) Several functional forms were tested to see which is most appropriate 

for the data. An example of how this type of analysis can create user-fee rate structures is 

provided.  

 

Data and Analysis 
 

The harbor maintenance tax (HMT) is collected on an ad valorem basis. Originally the 

tax was intended to cover around 40% of the USACE O&M costs assigned to commercial 

navigation. Given this goal, the rate for the HMT was set at 0.04% from 1986-1990. The goal 
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changed to recovering 100% of O&M costs in the Omnibus Budget Reconciliation Act of 

1990, and the new rate of 0.125% went into effect January 1
st
, 1991 (HMTF 2005, 2006 p. 1).  

 

One might argue that the new rate is puzzling; a simple approach would suggest that if 

0.04% covers 40%, then a rate of 0.100% covers 100% of costs. However, further analysis 

reveals that the 3-year average of collections, 1987–1989, was 30.16% of O&M costs 

(legislation took place during 1990, and it is unlikely they had that year’s data for rate 

determination). The goal of 100% cost recovery would then require an increase of 330% to a 

rate of 0.133%. The trend of higher expenditure recovery (37.6% in 1987 and 41.2% in 1989) 

could have provided justification for conservatively reducing the rate to 0.125%. In 1992 the 

tax brought in more than the total O&M costs; 1992 was the first year this statement could be 

made and collections have exceeded costs every year since.  

 

The Harbor Maintenance Trust Fund was established to handle collections and 

distributions from the tax. Collections have exceeded distributions (with the exception of 

1988) in every year. Recall the goal of the tax was 100% of ACE O&M costs. In 2006, the tax 

collected 150% of total costs. There is overpayment. The ―surplus‖ is mentioned in the 

―Second Annual Report to Congress on the Status of the Harbor Maintenance Trust Fund for 

Fiscal Year 1993,‖ as follows: 

 

10. Harbor Maintenance Trust Fund Balances. According to the Income Statement of 

the Financial Management Services Division of the Department of the Treasury, the 

FY 1993 surplus was $182,615,714.97. This ―surplus‖ continues to be of concern and 

is in part the result of the absence to date of authorizing legislation to allow the 

National Oceanic and Atmospheric Administration to receive approximately $45.5 

million per year from the Trust Fund. A second contributing factor is the that the 

O&M budget of the Army Corps of Engineers to date has been less than had been 

projected in 1990 when the new ad valorem rate of 0.125 percent was established. 

HMF collections have been only slightly less than projected at that time. This has 

resulted in a growing surplus in the HMTF account. Although on December 8, 1993, 

Section 683 of Public Law 103-182 was signed into law, authorizing the withdrawal of 

the $5 million per year from the Trust Fund to improve the administration of the Fund 

and for enforcement purposes, no funds have been appropriated to date. While better 

administration and enforcement would tend to add to the HMTF surplus by increasing 

collections, the Administration supports appropriating these funds. 

 

This language of ―concern‖ is excluded from the 1997 report and all subsequent reports. 

(Note: our research is missing annual reports for the years 1995 and 1996 in spite of repeated 

requests for these documents.) Table 1 details the trust fund end-of-fiscal-year balances. The 

growing balance reached 4.65 billion dollars as of September 30
th

, 2008. The intent of the tax 

is not being fulfilled; the HMT is creating large overpayments to the HMTF by the shipping 

industry. This provides motivation for the paper’s questions of interest: 
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I. What are possible options for changing the HMT rate? This question will be addressed 

while considering the 1997 export clause ruling and the trust fund balance. 

 

II. What other options are available given the issues the HMT creates? 

a. Are value and costs highly correlated? 

b. Are the Kumar (2002) user fee variables statistically significant in explaining 

costs? 

i. Are the variables statistically related to costs, and if so, what is the 

statistical nature of this relationship? 

ii. What does the relationship suggest for creating a user fee?  

 

I. HMT Rate Options 

 

This section considers what options might be available while keeping the HMT largely 

as it is currently configured. Table 3 of the HMTF report (2005 and 2005) provides annual 

data on net collections (derived from five collection categories; imports, exports, foreign trade 

zone, domestic, and passengers) from 1988–2005. Given the HMT rates (0.04% for 1988–

1990, 0.125% for 1991–2005) value of the actual collections can be calculated. Table 4 gives 

USACE total O&M costs over the same period. Regression analysis can be used to estimate 

the slope (tax rate) of the model:  

 

O&M Costs = βValue 

 

This is consistent with the goal of the current HMT where β = 0.125%. However, it has been 

shown that this rate is overcharging shippers. Cost and value amounts were inflation adjusted 

using the CPI Inflation Calculator (http://data.bls.gov/cgi-bin/cpicalc.pl).  

 

There are definition questions regarding value and costs. First, exporters were allowed 

to stop paying the HMT in April, 1998. Because of this, export collections have dropped 

sharply since the decision (from highs in mid-1990s of over $200M). In 2006 export 

collections are reported to be $0 (in 1,000s). Export revenues cannot be expected to bring in 

large amounts as long as the Supreme Court ruling is upheld (which is likely to be as long as 

the HMT exists). One could argue that these revenues should be excluded in the analysis 

(creating a smaller value figure than if export revenues were included in the value definition 

for those years where exports were collected). 

 

Second, O&M costs could be defined in multiple ways. One possibility is to exclude 

shallow draft costs from the cost measure. The exclusion of shallow draft costs requires 

further explanation and justification. Recall the HMT is designed to recover ―commercial 

navigation‖ costs. The USACE defines deep draft projects as those ―projects with channel 

depths greater than 14 feet.‖ (2005 & 2006, p. 18-19). Using U.S. vessel characteristics it can 

be shown that four major vessel types have mean loaded drafts of greater than 14 feet: RORO, 

http://data.bls.gov/cgi-bin/cpicalc.pl
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Dry Bulk, Container, and Tanker. All vessel types in this database have vessels with loaded 

drafts that exceed 14 feet. Many commercial vessels will require deep draft channels to enter 

port and therefore maintenance projects will be classified as deep draft. 

 

How will shallow draft costs be paid? Based on Table ES-1 (HMTF 2005 and 2006) 

interest from the HMTF in 2005 equaled $74.8M while the corresponding years shallow draft 

expenditures equaled $72.9M. All shallow draft expenditures could be covered with the 

interest from the trust fund balance. Note that shallow draft vessels would not be excluded 

from payment, this decrease in total O&M costs to be recovered would allow for a decrease in 

rate across all commercial vessels. 

 

It follows from these value and cost questions and definitions that four scenarios can be 

considered: 

 

Scenario 1:  Include all costs and include exports in the value measure. 

Scenario 2:  Include all costs and exclude exports in the value measure. 

Scenario 3:  Include deep draft costs only and include exports in the value measure. 

Scenario 4:  Include deep draft costs only and exclude exports in the value measure. 

 

The results are presented in Table 2. If all values are included, the regression yields an 

estimated rate of 0.105%. If export value is excluded, the estimated rate increases to 0.122%. 

If shallow draft costs are paid using HMTF interest, the estimated rates drop to 0.09% and 

0.104%. 

 

Two events could have implications for the results. First, fiscal year 1996 was the first 

year that monies were appropriated for administration and enforcement of HMT collections in 

domestic and foreign trade zone areas. Second, export collections were halted in April of 

1998. Both of these issues could be addressed by restricting the sample to observations after 

1998. The four scenarios can be rerun on the new sample. As one might expect, there is no 

longer a statistical difference between including and excluding export value in the total value 

calculation. The results are presented at the bottom of Table 2. The estimated rate including 

all costs is 0.108%; excluding shallow draft costs produces an estimated rate of 0.092%.  

 

Based on the statistical results, what are the HMT rate options? The results suggest the 

rate could be decreased. The point estimates for the restricted sample is 0.108%. The 95% 

confidence interval of the restricted sample includes the current rate of 0.125% (they are not 

statistically different). However, the point estimate for the unrestricted sample (including 

exports) is similar at 0.105%, and the upper value of the 95% confidence interval is 0.113%. 

Given the consistency between these point estimates it seems reasonable to suggest the rate be 

decreased to 0.105%.  

 

This may seem aggressive, yet the enormous HMTF balance could easily cover small 

errors for a very long time. One major source of growth is from foreign trade zone and 
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domestic HMT collections. Table 3 shows the real percentage changes in collections from 

these two sources over the HMTF lifetime. While real changes have been volatile, they have 

increased at an average annual real rate of 33% over the entire range. After the 1996 

appropriation to assist in collections, the average rate for years 1996–2006 is 18% (lower 

standard deviation than full sample) with recent years 2003–2006 being much more consistent 

and having average growth rates of 22%. These rates indicate that HMT collections are likely 

to continue to increase and further contribute to the HMTF balance.
2
 On a larger scale, the 

HMTF balance can be put in perspective by the expected number of years it could pay all 

expenses without any additional revenue or interest. For example, with the 2006 ending 

balance of $3.3B and $0.8B in expenditure, the HMTF could be expected to cover over 4 

years of similar expenses while bringing in no revenues or interest. The 2008 estimates 

increase this measure to 6 years. 

 

If the HMTF balance annual interest is used to pay for all shallow draft O&M 

expenditures, the rate could be decreased further. There is again strong consistency between 

the full sample (exports included) and the restricted sample (same results if exports are 

included or excluded), with estimated point rates of 0.09% and 0.092%. Based on the above 

HMTF balance discussion, a rate of 0.09% could be justified.  

 

Recall that these balances have accrued from shippers’ HMT payments greatly 

exceeding O&M costs (the original intention was to cover 100% of costs). Using the interest 

from these overpayments to decrease rates by paying all shallow draft costs and taking the 

calculated risk of lowering rates close to the point estimates (given the safety net of the 

HMTF balance) seems reasonable. 

 

II. Other Options Based on Statistical Analysis 

 

Due to excluded exports and the ensuing international issues, the constant rate HMT 

seems unsustainable. (Also, it is probable that many policy makers and stakeholders did not 

expect the constant rate HMT to last long after the 1998 decision). This section explores 

alternatives, considering the relationship between costs and value and other variables based 

on the Supreme Court ruling and previous literature from Kumar.  

  

What is the relationship between USACE O&M costs and value? The model 

assumptions of no constant and constant rate were relaxed to test many functional forms. 

Table 4 presents the results. Regardless of functional form, value does not have a statistical 

relationship with costs. All attempted models were insignificant. The linear cost linear value 

specification (O&M Costs = α+βValue) results in 97% of costs being attributed to the 

constant, and a value coefficient not significantly different than zero. The best linear cost 

model with nonlinear value terms (O&M Costs = α+β1Value+ β1Value
2
) is again 

                                                
2
 We note that imports are also contributing at respective real rates of 18%, 5%, and 12%. 
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insignificant, and specifies that most of the costs are due to the constant term. The best 

nonlinear cost model (called log-log: O&M Costs = Ae
β1Value

 which is identical to ln (O&M 

Costs) = ln(a) + β1ln(Value)) yields an insignificant value coefficient and insignificant 

regression. The available data suggest there is no statistically significant relationship between 

value and cost for the functional forms tested (those tested were the standard forms used in 

econometric analysis). 

 

What other variables can be tested? Previous literature helped the variable search with 

the Supreme Court case providing crucial evidence. The Supreme Court ruled that the HMT is 

not consistent with a user fee which has created the export exemption. Having already 

considered how the HMT (and specifically the HMT rate) might be adjusted, further analysis 

considers tax alternatives with an emphasis on user fees. Recall from the background that the 

Supreme Court ruled that appropriate user fees would not be unconstitutional. The ruling also 

outlined the Court’s views of how the user fee should be structured: it should include ―the 

extent and manner of port use depending on factors such as the size and tonnage of a vessel, 

the length of time it spends in port, and the services it requires – for instance, harbor 

dredging‖ (USACE Report 2001,9).
3
  

 

Kumar (2002) laid the groundwork for considering alternatives by suggesting how 

variables consistent with the Supreme Court decision could be utilized in a user fee. 

Specifically, tonnage, berth days, and vessel draft are used to create total fees. The fee is 

calculated based on the expected year’s cost expenditures (not revenue generating), and 

administered on a port-by-port basis. An arbitrary example is provided with assigned weights 

of 30% of costs due to tonnage, 30% due to berth days, and 40% due to draft (e.g. Total Port 

Costs = 0.3*Tonnage + 0.3*Stay + 0.4*Draft; $10,164,500 = $3,049,350 + $3,049,350 + 

$4,065,800). Kumar suggests that these weights be assigned ―…through a primary market 

survey that involves all stakeholders.‖ The tonnage and berth day categories are further 

broken down on a per unit basis (cost per ton and cost per berth day). The total cost allocated 

to draft are broken down into 3 feet draft increments and weighted by the number of calls per 

year which have drafts within those increments. This creates a draft user-fee per trip that 

increases at an increasing rate across the 3 feet draft increments.  

 

The Kumar (2002) paper provides a feasible alternative to the HMT. It also, however, 

is restrictive in regard to the way that the variables are related to costs. It specifically suggests 

that tonnage and berth days are linearly related (constant rate), and that draft has a nonlinear 

relationship to O&M costs. Statistically analyzing the data can provide more insight into the 

nature of these relationships rather than relying on arbitrary weights and functional forms.  

 

Collecting the data was not straightforward. USACE costs are broken down by 

projects and those projects are aggregated annually to the state level in the HMTF reports. It 

                                                
3
 Precipitation was included in the models of this section. State precipitation totals over the five year (2002–

2006) period were collected from NOAA and were insignificant in the regression models. 



 

Analyzing Alternatives to the Harbor Maintenance Tax 

McIntosh, Skalberg, Skurla 

  

15 

 

was originally intended that port would be the stratification variable (as suggested by Kumar, 

2002). However, after several exchanges with longstanding and experienced USACE staff it 

was determined that there was no clear way to allocate projects (costs) to ports. Aggregation 

to the state level was then necessary. The USACE does track annual tonnage by state, and 

some years are available online at their Navigation Data Center site: 

http://www.ndc.iwr.usace.army.mil/. These data are aggregated from monthly operators’ 

reports and do not have a vessel size restriction. 

 

Data on ocean going vessel calls by port and vessel type are available from 2002–2007 

through the Office of Statistics and Economic Analysis of the US DOT Maritime 

Administration (MARAD) http://www.marad.dot.gov/library_landing_page/ 

data_and_statistics/Data_and_Statistics.htm. This data is collected only for self-propelled 

vessels of 10,000 dead weight metric tons (DWT) or greater (in 2005, 98% of capacity was 

accounted for by vessels of this type) and is collected for ocean ports. An inquiry was made 

about data prior to 2002 and MARAD staff suggested that while some data existed data are 

not consistent with the call measurement protocol over the later period. Calls can be 

transformed into berthing days if the average number of days each fully loaded vessel type 

stays at port is known. Several sources (port authorities and vessel companies) were consulted 

to create a relative weighting across the vessel types. These weights are given in Table 5.  

 

Measuring draft is complicated by considerations such as measurements based on port 

or vessel statistics or even some variant using both. Kumar’s draft fee is ―based on the mean 

low water depth at which the port can be used.‖ Our analysis uses this as the starting point of 

the 3 feet draft increments. Costs in these increments are based on the weighting of calls per 

year that occur within those draft increment. The need to create state measures for draft 

variables presents further challenges. First, Lloyd’s Ports of the World was consulted to get an 

estimate of the entrance depth for each port in each listed state. The entrance depths were 

summed to create a total depth measurement for all ports in the state as listed by Lloyd’s. 

Second, American flag vessel characteristics were retrieved from the USACE publication 

―Waterborne Transportation Lines of the United States‖ to get a measure of draft from various 

vessel types. These characteristics are produced by survey methodology and therefore 

represent a sample of the U.S. flag vessel fleet. Many states did not have listed vessels for all 

the vessel types consistent with the calls data. These data were aggregated to the national 

level by creating a mean loaded draft measure across states by vessel type for each year 

(2002–2006).
4
 These means were multiplied by the number of calls of the corresponding 

vessel type and summed across vessel types to create a total draft from the vessels calling to 

each state (in feet). A third measure was created to compare average vessel drafts (by vessel 

type) to the average Lloyd’s port entrance depth. The measure took the difference between the 

                                                
4
 There were no records for Gas Carriers or Combo Carriers in the vessel characteristic files. After examining the 

calls data, we find these two groups account for only about 2.4% of the total ocean going calls in the MARAD 

file. Due to lack of data and relative infrequency of calls, these groups were excluded in the berths and draft 

variable creation. 

http://www.ndc.iwr.usace.army.mil/
http://www.marad.dot.gov/library_landing_page/%20data_and_statistics/Data_and_Statistics.htm
http://www.marad.dot.gov/library_landing_page/%20data_and_statistics/Data_and_Statistics.htm
http://www.marad.dot.gov/library_landing_page/%20data_and_statistics/Data_and_Statistics.htm
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average vessel draft and the average Lloyd’s port entrance depth multiplied by the number of 

calls from the vessel type and summed across all vessel types. This variable is a measure of 

net draft. 

 

The data set including real cost measures, tonnage, calls, berth days, and draft 

variables spans annual data from 2002–2006 for 23 states. These states were restricted to 

those with ocean ports due to the limitations of the calls data. Table 6 shows the correlation 

matrix between real deep draft costs and the independent variables of tonnage, berth days, and 

total calling draft. The independent variables are correlated to the dependent variable with 

tonnage and have the highest coefficient (0.766). In addition, the independent variables are 

highly correlated with each other. The coefficients range from 0.763–0.990, all considered 

dangerously high. This presents a problem for the analysis since an assumption of the linear 

regression model is that the effects from each variable are independent. Linear regressions 

including combinations of the independent variables are likely to suffer from multicolinearity 

leading to poor estimates. Among the ways to deal with this problem are the following: First, 

these totals could be divided by an independent variable to get per unit measures. For 

example, the entire model could be divided by calls which would create estimates to explain 

costs per call with tons per call, berth days per call, and draft per call. A similar procedure 

could be done with berth days or total calling draft (thereby eliminating those as independent 

variable candidates). Second, log-linear models can be used when the effects are not 

independent.  

 

Many random effects regression models were analyzed. Models based on per call, per 

berth day, and per calling draft did not produce satisfactory results. Models including more 

than one of the independent variables gave poor results.
5
 These results narrowed the number 

of models of interest to 11. A common criterion to measure the performance of models is the 

root mean squared error (RMSE), a measure of average error. Each observation is predicted 

using the regression equation, and that prediction is compared to the actual value. Table 7 

provides the comparisons of RMSE across the models. Tonnage appears to have a linear 

relationship with costs, while berth days and total calling draft have the lowest RMSE when 

squared independent variable terms are included in the linear model. However, the second 

best models for the latter two are simple linear models and the RMSE measures are quite 

close. If an aggregate model is desired, then the most appropriate comparison could be RMSE 

at the annual level for aggregated state totals. Table 8 shows that when this criterion is 

utilized linear models are the superior predictors. Given the large difference in complexity 

between instituting a fee based on simple linear regressions and linear regressions with 

nonlinear independent variable terms, these data and analyses suggest that the aggregated 

RMSE justifies using the relatively less complex simple linear models. 

                                                
5
 Multicolinearity was a problem in the multiple linear regression models. When including more than one of 

these variables the regression would result in one or more of the coefficients being the opposite sign than 

expected (-). The possible fix previously mentioned did not help. Because of the high colinearity, the 

presumption is that each of the variables is explaining the same variation in costs, i.e. they are all providing the 

same information. 
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Separate random effects regressions for each of the independent variables were run, 

and the results are summarized in Table 9. To assess model performance the data were 

aggregated across states to create total annual measures. The model coefficients were used to 

predict costs based on the regression results. Two model performance measures are compared 

in Table 7, including RMSE and the average annual percentage error. Each of the three 

models performed well and led to similar outcomes in term of the two measures.
6
  

 

Each model contains an intercept (constant) in addition to the slope coefficient which 

suggests that a portion of the costs can be attributed to the independent variable while some 

cannot. If most of the costs are attributed to the constant, the variable is not explaining much 

of the variation in costs and should not be given much weight in a fee system. The results 

indicate that based on a five-year average the tonnage variable results in the highest percent of 

costs explained (65%), with berth days (47%) and total calling draft (46%) contributing less. 

Recall that because of the high correlation, these percentages reflect variables explaining 

largely the same variation in the data set. It is suggested that these percentages can be used to 

create weights. If we sum the percentages and create a percentage in the group the weights are 

41.3%, 29.7%, and 29.0% respectively. If we do a similar procedure from the raw correlations 

in Table 6, very similar results are obtained: 43.2%, 29.1%, and 27.6%. These percentages 

could be rounded to obtain weights of 40% from tonnage, 30% from berth days, and 30% 

from total draft. Recall that the tonnage regression resulted in approximately 2/3 of the 

variation being explained, leaving 1/3 attributed to the intercept. Using this additional 

information as an adjustment (multiplying the weights by 67%); the new rounded weights 

attributed to the variables are 25%, 20%, and 20%, leaving approximately 35% of costs from 

unrelated factors.  

 

The weights can be used to create rates for each of the variables. The five-year annual 

average of the total deep draft costs for the 23 states was determined ($511 million total, of 

which about $332 million derives from the three variables). The weights allow the amount of 

costs from each of the factors to be calculated on a per unit basis. Table 10 shows these 

calculations and the linear rates from each variable. It is important to note the limitations of 

the data: Recall the dataset only includes calls from ocean going self-propelled vessels of 

10,000 DWTs or greater, and since commercial calls not in these categories are not 

represented, berth day and calling draft rates are overestimates. Table 10 numbers account for 

covering 65% of the total deep draft costs. The remaining 35% could be distributed in a 

number of different ways. The regressions suggest that these costs are not statistically 

correlated with tonnage, berths, or calling draft. One way to allocate these costs would be to 

consider them fixed costs and divide them equally per call. Table 11 illustrates the costs 

                                                
6
 One might question why a heteroskedastic adjustment to the regressions was not included since each state is 

likely to generate different costs such that each state may have its own variance. Groupwise heteroskedastic 

models were therefore run but the results proved unreliable (large prediction errors, likely from only having five 

observations per state). 
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categories and an average costs measure based on the average call characteristics in the data 

set. Applying the discussion above, the call share amounts are therefore overestimates for 

berth days, calling draft, and fixed.  

 

Table 11 rates would represent standard rates across the states in the data set. When 

used with aggregated annual deep draft costs, tonnage, berth days, and calling draft, the 

equation results in a five-year annual average error of 5.33%, with the sum of the annual error 

terms being very close to zero (positive and negative errors balance as expected from results 

based on the linear regression model). This indicates that on a five year basis the rates are 

consistent with covering close to 100% of O&M deep draft costs (not significantly more or 

less). Again, the HMTF balance could be relied on to cover shortfalls with the expectation 

that most years will results in receipts being close to expenditures (and shortfalls will likely 

be matched by surpluses). 

 

 How restrictive is the data set? Annual U.S. deep draft costs and tonnage can be 

compared to totals from the 23 states sample. In 2006, the sample includes 87.8% of the total 

U.S. deep draft costs and 70.8% of the total U.S. tonnage.
7
 The sample contains a large 

proportion of the totals and could reasonably be used to estimate national rates. Developing a 

program with national rates would be consistent with using constant HMT rates nationally. 

 

 We considered the usefulness of creating/using different rates based on geography. 

This is a possibility but would require more data to ascertain meaningful results. Regional 

dummy variables (based on definitions by the USACE) can be included in the random effects 

regressions. There is evidence that constants (fixed costs) and slopes (for tonnage, berth days, 

and calling draft) vary by region. However, it must be cautioned that the data set in use here is 

unreliable (small) for estimations of significant increase in estimated coefficients. The panel 

data quantifying variables could theoretically be analyzed using a fixed effect model (which 

would estimate fixed costs for each state), however the results are not reliable given that there 

are only five observations from each state and a degree of freedom is used to estimate each of 

the individual state effects. Disaggregating to the port level could also be interesting but not 

feasible due to concerns with the USACE cost data (project costs would have to be tied to a 

specific port although some projects involve multiple ports or cannot be linked to any port). 

MARAD cites calls data as sourced from Lloyd’s Maritime Intelligence Unit. Requests 

directed at Lloyd’s for similar but expanded data confirmed that these data could be generated 

at a price of ―several tens of thousands of dollars.‖ Support for data collection on this scale 

was beyond the current project budget. 

 

 Kumar (2002) suggests creating fee structures on a port-by-port basis to recover costs 

specific to each port. The article also points out the likely results that differing structures will 

create natural cost advantages for some ports. While this is cost efficient, it may be difficult to 

                                                
7
 Given that the costs percentage is higher than the tonnage percentage, the tonnage rate may be overestimated as 

well. 
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implement politically. A procedure similar to that suggested in this paper could be done at the 

port level to estimate appropriate rates. It would again require cost data at the port level and 

data estimations in a different format.  

 

 Table 12 presents an example in Kumar (2002) illustrating some proposed cost 

recovery options for a container ship entering and staying at the ports of New York and New 

Jersey. Kumar’s fee structure is entirely based on recovering the port costs of each port 

(similar structures would have to be completed for each port). In his example, the goal is to 

recover the $10 million costs through a fee with constant rates for tonnage and stay and a 

sliding scale for the maximum draft of the vessel (see Kumar, 2002, for more details). The fee 

under this scenario is relatively low when compared to the HMT, and under the Harbor 

Services Fund Act Proposal of 1999 (HSF). The fee based on the 23 states regression is also 

less than the HMT and HSF. (Recall that these fees are likely overestimates based on the 

available data). Kumar does not justify the use of the hypothetical numbers, leaving the 

motives unclear. Kumar’s work is included here as an example to compare across the 

alternative fee structures.  

 

The proposed user fee would lead to higher costs than the HMT for some groups. 

Specifically, exporters would be asked to pay and therefore would necessarily have higher 

costs. Low valued cargo leads to low HMT payments. In terms of shipped commodities some 

types of bulk cargo are referred to as low value. In fairness, an example that includes the 

expected change to this group should be presented. On the Great Lakes, vessels referred to as 

―Lakers‖ (too big to leave the upper lakes) can carry 70,000 tons of coal per trip 

(http://www.great-lakes.net/teach/business/ship/ship_2.html). A 2007 report valued coal at 

$36.45 per ton, meaning a total value per trip upwards of $2.55 million dollars 

(http://outreach.lrh.usace.army.mil/Industries/Coal/Coal%20GL.htm). This would result in 

HMT payments of $3,189. Lakers can unload in as little as 10 hours, so a total port stay of 

one day will be assumed. The Poe Lock at Sault St. Marie has a maximum depth of 32 feet so 

that will be used as the loaded draft value (http://www.soolockstraintours.com/ 

LocksInfo.htm). Entering these values into the national regression equation results in per trip 

costs of $10,203 (in 2007 dollars). While it is likely that such groups would pay more under a 

similar fee structure, recall the many reasons that this number is an overestimation.  

 

 

Statistical Analysis Discussion and Policy Implications 
 

Rate analysis suggests the HMT rate could be lowered to 0.09% by paying all shallow 

draft expenditures using the interest from the HMTF. This fund was built from revenues 

exceeding the legislative goal and should not continue to overcharge payment groups. This is 

not the first time rate changes have been suggested. 

 

http://www.great-lakes.net/teach/business/ship/ship_2.html
http://outreach.lrh.usace.army.mil/Industries/Coal/Coal%20GL.htm
http://www.soolockstraintours.com/LocksInfo.htm
http://www.soolockstraintours.com/LocksInfo.htm
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Skalberg (2007) summarizes past attempts to change the HMT rate. In 2002, H.R. 

5896 would have reduced the HMT back to 0.04% but the proposed legislation was not 

reported out of the House Ways and Means Committee’s Subcommittee on Water Resources. 

In 1995 The Trust Fund Excess/HMT Rate Reduction Bill was introduced. Rates would have 

decreased to 0.105% in 1996, 0.085% in 1997, and 0.065% in 1998. After 1998, the rate 

would decrease 0.01% each year if the HMTF balance exceeded $100 million (recall the 2006 

nominal balance of $3.3 billion). It did not pass a vote in the House Ways and Means 

Committee. The Support for the Harbor Investment Program Act of 1999 would have reduced 

the HMT rate to 0% and used the HMTF to pay for dredging until the fund was exhausted, 

after which USACE expenses would be paid from the general fund of the U.S. Treasury. The 

bill was not reported out of the Subcommittees.  

 

A rate decrease would create benefits and costs to different stakeholders. Most 

shippers would benefit, especially those regularly paying the 0.125% HMT. Decreasing the 

rate by about 30% (to 0.09%) will strongly appeal to these groups. Exporters seem unlikely to 

have major concerns about this decrease as they will not be directly affected (this would 

continue to be considered a tax and not a user fee, making exporters exempt). While a 

decrease in costs could lead to an increase in imports, these goods are not necessarily strong 

substitutes for those the U.S. exports. It may be that the majority of costs will be to those 

groups who are indirectly benefiting from a high HMTF balance and the high interest rate 

payments the fund generates. It has been suggested that the interest be used to pay for 

USACE O&M costs (which could cover most shallow draft expenditures) allowing the rate to 

be further decreased. This would reduce the amount of money going into the HMTF balance 

or to other groups who may be relying on this interest for funding. 

 

The authors are not aware of recent legislative efforts to decrease the HMT rate. It 

seems reasonable that this issue should be readdressed. The HMTF is apparently growing 

unchecked with no clear plan as to how and who will benefit. Although alternatives to the 

HMT may provide a distraction to passing legislation now, it is recommended that rate 

changes be considered immediately thereby allowing time for HMT alternatives to be 

developed while keeping the HMTF balance from exploding. The HMTF balance should be 

relatively stable based on the proposal herein to pay shallow draft with the interest and 

decrease the rate to 0.09%, while decreasing the rates for those groups bearing the burden of 

overpayments. 

 

The HMT is not likely to be sustainable given the inequities of payment groups. 

Statistical analysis can create a new mechanism designed with the goal of 100% costs 

recovery. In the research project presented here, deep draft costs of states with ports receiving 

ocean-going vessels were analyzed (assuming shallow paid by HMTF interest). Kumar (2002) 

provided the basis for the choice of variables. The results reveal that tonnage, berth days, and 

draft are correlated with deep draft costs as Kumar (2002) suggests. These independent 

variables are very highly correlated and therefore together explain about 65% of the cost 

variation. The remaining cost is currently attributed to fixed costs. Based on the data, linear 
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specifications of the variables led to the lowest RMSE when explaining aggregate (23 states) 

deep draft costs. This allows for per unit rates to be established (see Table 10). Due to the 

problems with the calls data these rates are described as overestimates (including and 

especially the fixed costs per call). More data would be needed to ensure accurate national 

estimates. (More data are also needed to attempt to create different rates for vessel type and 

geographic location, if desired).  

 

Again, eliminating the HMT and replacing it with national rates based on the Kumar 

(2002) variables would create benefits and costs to different groups. A similar rate structure 

may pass the constitutionality test leading to a significant increase in costs to exporters. Costs 

may increase for those currently paying the HMT and shipping relatively high tonnage and 

low value goods. Costs may decrease for those currently paying the HMT and shipping 

relatively low tonnage and high value goods. More complete data would be needed to fully 

assess the payment burden of different stakeholders. 

 

Statistical Analysis Extensions 
 

 This study could be extended in multiple ways. At a minimum, better call information 

should be retrieved (or simulated) to create more accurate rates for berth days, calling draft, 

and fixed share. Lloyd’s Maritime Intelligence Unit could provide additional data but at 

significant additional cost (beyond the current project budget). Even Lloyd’s faces limitations; 

they cannot provide accurate calls for commercial ships under 100 tons, non self-propelled 

vessels (e.g. barges), and calls in the Great Lakes and U.S. river systems. The calls data are 

the biggest limiting factor for rate analysis, so if data from more ports, more vessels types, 

and across more years were available, the current procedure could be used to produce more 

reliable results for national rates. MARAD is currently providing call data from 2002–2007 

(sourced to Lloyd’s) and it is thought that these data will continue to be released on an annual 

basis. Therefore, more data may become available as time passes (without the requirement of 

an increased project budget), although this will not fully alleviate the data issues due to 

Lloyd’s limitations. 

 

Computing rates or schedules at the state or port level may be possible if sufficient 

data were ascertained. However, moving to state or port level user-fees will likely require 

more complicated cost sharing rules. Projects may take place close to state borders or benefit 

multiple states (although recent Harbor Maintenance Trust Fund Reports do break down 

O&M costs by states). This issue will be exacerbated at the port level. Also, some projects 

will not be able to be tied to a port.
8
 Another concern at the port level is the likelihood that 

ports will have several years without any O&M costs and other years with a relatively large 

amount of such costs. It is unclear how this would be handled by a fee structure such as that 

                                                
8
 For those that can be tied to a port, Tally (2007) has outlined a theoretical basis for creating port-specific costs, 

and how to distribute those costs among users. 
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recommended by Kumar (2002). This data issue could be tackled by more sophisticated 

regression techniques to give rate analysis as provided in this project, but it is uncertain 

whether the results would be sufficiently reliable to guide policy. The authors are not 

advocating for constant national rates, but rather considering the limitations of this type of 

analysis given the available data. 

 

The next section considers cost collection methods to replace the HMT based on the 

econometric results and other alternatives (from U.S. proposals and international sources). 

The benefits and costs of their implementation are discussed.  

 

Section 3: Joint Conclusion 
 

Current implementation of the HMT is not sustainable. This is due to the imbalance of 

payment groups and large surpluses which have led to an exploding trust fund balance. 

Investigation reveals the interest on the trust fund can cover all shallow draft expenditures and 

would allow for the HMT rate to be reduced to 0.09%. It is suggested that this policy change 

should be immediately considered in order to curtail surpluses while long term policy choices 

can be made. 

 

Worldwide cases reveal that harbor operations and maintenance costs are typically 

paid for in one of two ways: by government sources (such as the U.S. general fund) or 

through a user-fee based on variables such as those considered  in this project. Either option 

could be a viable alternative to the HMT.  

 

If a user fee is to be designed as an alternative to the HMT, the structure of the fee will 

likely lead to some stakeholder groups supporting and some being opposed to such a policy 

change. Regressions based on available data suggest that tonnage, port stay, and draft are 

correlated with costs as implied by the U.S. Supreme Court and Kumar (2002). This study 

presents a possible method for designing a national fee structure which would be compliant 

with the Supreme Court requisites for a user fee, and the rates would be derived from 

statistical analysis of costs (rather than arbitrarily assigned). If proper data and established 

cost sharing rules were present, it could also be implemented at the state or port level.  

 

Currently, data represent a severe restriction to the design of a user fee. Major hurdles 

to the statistical analysis include missing all commercial vessels calls in the Great Lakes/ St. 

Lawrence Seaway System, all calls in the major river systems of the U.S., all non self-

propelled vessel calls (barges), and all small commercial craft calls (under 10,000DWT). This 

data would need to be tracked in order to accurately calculate national rates. (These data 

needs would be true for smaller regions as well). Documenting berth days by vessel type 

would be better than using averages from industry experts (which would likely be disputed 

across various sources). While creating a user fee based on the U.S. Supreme Court variables 
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is feasible, an accurate fee would require more data and procedures to ensure consistency in 

collection. This data collection and analysis would not be cost free.  

 

Another possibility is for the U.S. to join with the majority of other industrialized 

nations in funding its critical dredging and harbor maintenance activities with general tax 

revenues. The HMTF balance could be used to pay for all costs for several years. (It is 

estimated that the trust fund could provide for at least four years as of 2006, and the trend has 

been for this to increase.) Subsequent years would draw from the general fund or require a 

new revenue source. Recall that this was previously attempted with The Support for Harbor 

Investment Program Act of 1999. Legislative difficulties may arise if the proposal is not a 

balanced budget approach. 

 

Skalberg and Skurla (2006) discuss an additional proposal; abolish the HMT and 

generate revenues from an increase in the federal diesel fuel excise tax. Their calculations 

estimate that the rate would need to be increased about 4.6% to fully fund USACE O&M 

expenditures (―increase of $0.0112 cents per gallon,‖ in Skalberg, GLMRI grant report 2006, 

p. 38). There may be justification for such an increase. Several studies indicate the modal 

advantages of maritime shipping when considering externalities, or costs not incorporated in 

market prices. (See, for example, the Great Lakes Commission, 1993 and 2005; and Texas 

Transportation Institute, 2007.) Inland marine shipping leads to lower energy consumption, 

lower emissions, fewer injuries and fatalities, and less congestion on a corresponding rate per 

ton basis than rail or truck movements. Skalberg and Skurla (2006, p. 38) report that a similar 

approach, ―has been used successfully in Europe, with the support of the trucking industry.‖ 

Rate analysis and the feasibility of this proposal are left as an area for future research.  

 

The HMT is not fulfilling its intended goal. The EU could ask for a dispute settlement 

panel against its previously charged GATT violations at any time. While the proceedings 

would likely cause a delay, 15 additional months is not much time to make important policy 

changes if the U.S. was found in violation. One thing is clear; it is time to seriously consider 

what should be done about the HMT. 
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Appendix A: Schedule A:  Port Fee Structure Comparison 

  

Schedule A:  Port Fee Structure Comparison 

Country Specific  

Port 

Port Basin  

Maintenance 

Funding Summary Description 

SWEDEN Goteborg  Fee Based Sweden uses a fee based system with the fees 

determined by the "Swedish Maritime 

Administration (Sjofartsverket) pp.2 (PDF p.12) 

The fee is charged the first twleve times that a 

vessel calls at the port pp.43 (PDF p.53)  There 

was legislation from 01 April 2008 that details 

the way the fees are determined but I have been 

unable to find the legislation.  The Swedish 

Government site will not allow me to view that 

content. 

     

Source: http://gupea.ub.gu.se:8080/dspace/ 

bitstream/2077/2406/1/Kristenson_2001_21_inla

ga.pdf 

 

DENMARK  Government  The souce states on pp.2 (PDF p.12) "To compare 

with the Danish harbours… the Port of Aarhus 

Denmark… the channels are financed by public 

funds. (Port of Boteborg, Annual report 2000)" 

 

 Copenhagen

/Malmo 

 Possibly 

Fee Based 

While dredging is not specifically mentioned in 

these documents, they describe the fee structure 

used in the ports of Copenhagen and Malmo.  The 

fees are based on vessel type, vessel 

characteristics, cargo, and length of stay. Note: 

These documents descibe port fees, and other 

information indicates that port basin maint is a 

government responsibility in Denmark so these 

fees may be unrelated to dredging, but can serve 

as a fee structure example. 

     

Source: 

http://www.cmport.com/Maritime%20Service/Ra

tes.aspx 

 

http://www.cmport.com/Maritime%20Service/Rates.aspx
http://www.cmport.com/Maritime%20Service/Rates.aspx
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Country Specific 

Port 

Port Basin 

Maintenance 

Funding Summary Description 

NETHER-

LANDS 

 Port 

Authority 

 The Source for this information is "Institutional 

Barriers to Efficient Policy Intervention in the 

European Port Sector" by Barry Ubbels IATSS 

RESEARCH Vol.29 No.2, 2005. pp46 see the 

table at the top of the page. 

     

     

Source: 

http://www.iatss.or.jp/pdf/research/29/29-2-

06.pdf 

 

BELGIUM  Port 

Authority 

  

GERMANY  Government   

FRANCE  Port 

Authority 

  

UNITED 

KINGDOM 

 Port 

Authority 

  

 

 

POLAND   Possibly 

Fee Based 

While dredging is not mentioned, the port of 

Gdynia uses a mulit-faceted fee structure based 

on vessel tonnage, frequency of call, cargo type, 

and services used.  This type of Fee structure is 

common. 

     

Source: 

http://www.port.gdynia.pl/formularze/a_taryfa_2

006.pdf 

 

LITHUANIA   Possibly 

Fee Based 

The port of Klaipeda uses a multi fee structure 

including a "port water due" for each vessel that 

enters the harbor waters.  I have been unable to 

confirm if this fee is for dredging expenses, but 

the possibility exists. 

     

Source: http://www.portofklaipeda.lt/en.php/ 

port_regulations/port_dues/294 

NEW 

ZEALAND 

  Possibly 

Fee Based 

While I could not find specifics on what finances 

dredging, the first URL shows the overall port fee 

structure for Auckland ports, while the second 

link shows a specific fee that may be of interest. 

1/2 way down the page of fees, there is a "Marine 

Service Charge" that covers services "Including 

pilotage, towage and linesmen both inwards and 

outwards, plus port dues for Auckland." The port 

dues could possibly be allocated for dredging 

costs, as everything else seems to have a specific 

fee related to the service.  The fee is $1.16 per 

GRT with a minimum of $2100. 

 

http://www.iatss.or.jp/pdf/research/29/29-2-06.pdf
http://www.iatss.or.jp/pdf/research/29/29-2-06.pdf
http://www.port.gdynia.pl/formularze/a_taryfa_2006.pdf
http://www.port.gdynia.pl/formularze/a_taryfa_2006.pdf
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Country Specific 

Port 

Port Basin 

Maintenance 

Funding Summary Description 

NEW 

ZEALAND 

(cont.) 

    

Sources: 

http://www.poal.co.nz/shipping_cargo/price_sche

dule/ 

    http://www.poal.co.nz/shipping_cargo/ 

price_schedule/PriceDetails.aspx?id=1 

AUSTRALIA Darwin  Possibly 

Fee Based 

While source of dredging costs could not be 

confirmed, this page shows that port dues are 

charged but frequent callers are only charged the 

first 10 calls (the period of time for this 10 call 

cap was not specified, but I assume it would be 

per year). 

     

Source: http://www.nt.gov.au/dpa/port_charges/ 

Schedule%20of%20Port%20Charges%20as%20a

t%201%20August%202009.pdf 

 

 Brisbane Port 

Authority 

Fee Based The ―Harbour dues are also cargo-based charges 

levied on the POB (Port of Brisbane) shipping 

channel.‖  Additionally, the Port of Brisbane 

owns a fleet of dredging vessels to conduct their 

own dredging, and also subcontract for other 

ports in the region. 

     

Source: http://www.portbris.com.au/files/PDF/ 

Current%20PBC%20Schedule%20of%20Port%2

0Charges.pdf 
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Appendix B:  Statistical Analysis Tables 
 

Table 1: Ending Balance of the Harbor Maintenance Trust Fund (in $1,000) 

 

Year 
 Ending 

Balance % Change 
Real Balance 

($2008) 

Real % 

Change Inf. Adj. 

1988 
                 

9,715      

1989 
               

12,312  27% 
                      

21,422   1.74 

1990 
               

30,254  146% 
                      

49,918  133% 1.65 

1991 
               

72,794  141% 
                    

115,014  130% 1.58 

1992 
              

120,930  66% 
                    

185,023  61% 1.53 

1993 
              

303,277  151% 
                    

451,883  144% 1.49 

1994 
              

452,360  49% 
                    

655,922  45% 1.45 

1995 
              

621,194  37% 
                    

875,884  34% 1.41 

1996 
              

865,497  39% 
                 

1,185,731  35% 1.37 

1997 1,105,728             28% 1,481,676                   25% 1.34 

1998 
           

1,289,018  17% 
                 

1,701,504  15% 1.32 

1999 
           

1,608,957  25% 
                 

2,075,555  22% 1.29 

2000 
           

1,667,642  4% 
                 

2,084,553  0% 1.25 

2001 
           

1,818,841  9% 
                 

2,218,986  6% 1.22 

2002 
           

1,873,417  3% 
                 

2,248,100  1% 1.2 

2003 
           

2,092,077  12% 
                 

2,447,730  9% 1.17 

2004 
           

2,366,260  13% 
                 

2,697,536  10% 1.14 

2005 
           

2,782,934  18% 
                 

3,061,227  13% 1.1 

2006 
           

3,305,746  19% 
                 

3,537,148  16% 1.07 

2007 3,811,638 15% 3,964,104 12% 1.04 

2008 4,651,580 22% 4,651,580 17% 1 

 

Sources: 2005&2006 HMTF Report (Table 8, p. 22) 
2007 Department of the Treasury Financial Management Audit Report on 

Selected Trust Funds (p.5) 
2008 Department of the Treasury Financial Management Audit Report on 

Selected Trust Funds (p.5) 



 

Analyzing Alternatives to the Harbor Maintenance Tax 

McIntosh, Skalberg, Skurla 

  

29 

 

 

 

 

Table 2: Rate Results for Value Regressions
1 

 
Regression Est. Rate 95% C.I. 

Full Sample (1988-2005)   

1. All Costs, All Values 0.105% [0.0967%, 0.113%] 

2. All Costs, No Exports 0.122% [0.110%, 0.133%] 

3. Deep Draft, All Values 0.09% [0.0829%, 0.0971%] 

4. Deep Draft, No Exports 0.104% [0.0939%, 0.114%] 

   

Restricted Sample (1999-2005)* Est. Rate  

1. All Costs, All Values/ No Exports 0.108% [0.0889%, 0.127%] 

3. Deep Draft, All Values / No Exports 0.092% [0.0766%,0.107%] 

1
 Values for domestic and FTZ calculated using collections and tax rates from Table 3 (p. 12) 

 

Table 3: HMT Collections from Domestic and Foreign Trade Zone Traffic 

 
Fiscal 

Year FTZ Domestic 

FTZ + 

Domestic 

Inflation 

Adj Real Sum 

Real 

Change 

1987 677 2414 3091 1.77 5471.07  

1988 3120 9170 12290 1.7 20893 282% 

1989 3876 8590 12466 1.63 20319.58 -3% 

1990 4020 9069 13089 1.54 20157.06 -1% 

1991 9166 19518 28684 1.48 42452.32 111% 

1992 16974 28451 45425 1.44 65412 54% 

1993 20959 31858 52817 1.4 73943.8 13% 

1994 21895 34558 56453 1.36 76776.08 4% 

1995 14548 20241 34789 1.32 45921.48 -40% 

1996 27982 26788 54770 1.28 70105.6 53% 

1997 48444 32828 81272 1.26 102402.72 46% 

1998 45319 39158 84477 1.24 104751.48 2% 

1999 66674 48801 115475 1.21 139724.75 33% 

2000 76883 44502 121385 1.17 142020.45 2% 

2001 86285 39365 125650 1.14 143241 1% 

2002 69115 27786 96901 1.12 108529.12 -24% 

2003 87343 40649 127992 1.1 140791.2 30% 

2004 109341 56588 165929 1.07 177544.03 26% 

2005 137959 59765 197724 1.03 203655.72 15% 

2006 177022 65758 242780 1 242780 19% 
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     Ave Change (1988-2006) 33% 

     Ave Change (1996-2006) 18% 

     Ave Change (2003-2006) 22% 

 

 

 

Table 4: Regressions of Value on Costs 

 

Model Adj R
2
 

Linear and linear in value -0.062 

Linear with nonlinear value terms -0.09468 

Nonlinear: Best log-log -0.06175 

 

Table 5: Average Stay per Call Weights 

 

Vessel Type Average  Stay 

Tanker Product 1.5 days 

Tanker Crude 3 days 

Container 1.5 days 

Dry Bulk 1.5 days 

RoRo 3 days 

Gas 1 day 

Combo 2 days 

General 3 days 

Table 6: Correlation Matrix for Dependent and Independent Variables 

 
 Deep Draft Costs Tonnage Berth Days Total Draft 

Deep Draft Costs 1.00 0.766 0.515 0.490 

Tonnage 0.766 1.00 0.816 0.763 

Berth Days 0.515 0.816 1.00 0.990 

Total Draft 0.490 0.763 0.990 1.00 

 

Table 7: RMSE from Model Predictions of State Totals by Year 

 

Model 

Tonnage 

Berth 

Days 

Total Calling 

Draft (Indep. Var) 

Linear 17,514 23,340 23,658 

Linear with Squared Term Insignificant 21,676 22,053 

Log-Log 19,403 26,338 26,072 

Semi-Log 28,655 34,266 36,725 
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Table 8: RMSE from Model Predictions of Aggregated State Totals by Year 

 

Model 

Tonnage 

Berth 

Days 

Total Calling 

Draft (Indep. Var) 

Linear 30,969 28,695 27,670 

Linear with Squared Term Insignificant 30,026 29,230 

Table 9: Linear Random Effects Regression Model Results 

 
Model 

(Indep. Var) 
Tonnage Berth Days 

Total Calling 

Draft 

Slope 0.15442*** 2.07872*** 0.13457*** 

Intercept 7894.05* 11911.7** 12151.4** 

RMSE 30,969 28,695 27,670 

Ave. Annual 

% Error 
6.1% 5.6% 5.4% 

% Costs Explained by Indep. 

Var. 

65.3% 

 

47.0% 

 

45.9% 

 

 

Table 10: Per Unit Cost Rates for Tonnage, Berth Days, and Total Calling Draft* 

 
 

 Tonnage Share (25%)  

 Berth Days Share 

(20%)  

 Total Calling Draft 

Share (20%)   

 Total Deep Draft Cost Share  127,729,808 102,183,846 102,183,846 

5 Year Ave. Quantities          2,154,658,200                     115,204                1,737,963  

Ave. Costs per Unit (Rates) 0.05928 886.98 58.80 

 

*Recall the dataset only includes calls from ocean going self-propelled vessels of 10,000 DWTs or greater. 

Since commercial calls not in these categories are not represented berth day and calling draft rates are 

overestimates. 

 

Table 11: Average Cost Per Call (2006 dollars)* 

 

 Short Tons Berth Days Load Draft (Feet) Fixed 

Average Units 

                     

35,997  1.925 29  

Costs/Unit 0.05928 887 58.80  

Cost Share 

                       

2,134                         1,707  

                     

1,707               2,987  

Cost/Call $8,535    

 

*Fixed cost per call would be reduced with more complete call data (see table 10 notes). 
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Table 12: Kumar Fee Structure Cost per Call for Port of New York and New Jersey* 

 
 

Kumar 
National 

Regression 
HMT HSF 

 

Short Tons Fee 2,093 1,633 - - 

Berth Days Fee 278 1,774 - - 

Load Draft Fee 1,292 2,234 - - 

Fixed Cost Fee - 2,987 - - 

Value Fee - - 10,000 - 

Vessel Capacity Fee - - - 54,800 

Total Cost per Call 3,663 8,628 10,000 54,800 

Total Cost per Call 2006 Dollars $4,103 $8,628 $11,200 $61,376 

 

* Based on 1,000 TEUs of 25 metric tons average weight valued at $8,000 each, 38 feet max draft, and 

two days port stay. Note again, that the national regression rates are overestimates due to the exclusion 

of some vessel types. 
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