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Executive Summary 

The report evaluates the marine vessel requirements for deploying and maintaining offshore 
wind farms along the U.S. East Coast. The findings of this report are intended to be inputs 
for a comprehensive evaluation of port infrastructure. Understanding the characteristics of 
these vessels is critical in the overall evaluation of a port's suitability as a staging area for 
offshore wind farm deployment and maintenance.  

Vessel requirements are governed primarily by the following: 

 Physical conditions at offshore wind farm sites  
(i.e., conditions in which vessels must operate) 

 Navigational constraints in port and along transit route to wind farm site 

 Size and weight of turbines being transported and installed 

 Methodology for transporting and installing turbines  

We evaluated physical conditions – including wind speeds, wave regime and water depth – 
at proposed offshore wind farm sites along the U.S. East coast. We evaluated navigational 
constraints in and near the Ports of New Bedford, Boston, Gloucester, and Fall River. We 
summarized the physical properties of large offshore wind turbines (3- to 5-MW), and we 
reviewed demonstrated methodologies for transporting and installing these turbines.  

Our findings indicate that the Port of New Bedford is well suited as an offshore wind farm 
staging area. New Bedford is a particularly promising staging area in the long term, as it 
does not have any overhead clearance ("air draft") constraints.  Industry trends are moving 
toward the deployment of fully erected turbines, which require overhead clearances in 
excess of 400 feet.  Present industry practice requires overhead clearances of up to 150 feet.  

Designated port areas in the Inner Harbor of Boston (i.e,, downriver from the Tobin and 
McArdle Bridges) are well suited as staging areas. Sites along the Mystic River and Chelsea 
Creek (west of existing Chelsea St. Bridge) are feasible sites for an offshore wind farm 
staging area, but bridges impose constraints on air draft and transport methodology. 
Approaches to Logan Airport impose an air draft constraint for sites in South Boston, which 
is otherwise feasible as a staging area.  

The Port of Gloucester is accessible for wind turbine installation vessels (jack up crane 
barges or ships), but is not accessible for wind turbine import vessels (ocean-going cargo 
ships) due to limited water depth.  The Port of Fall River is feasible as a staging site, but is 
constrained by the Mt. Hope Bridge, which imposes a maximum air draft of 135 feet.  

The principal dimensions of wind turbine installation vessels/barges and import vessels are 
summarized below, as are the navigational constraints for all the analyzed ports.  

Section 1 of this report describes the physical conditions at proposed wind farm sites, as 
well as navigational constraints in and near the subject ports. Section 2 discusses the unique 
aspects of wind turbine installation vessels/barges.  Section 3 is a brief discussion of cargo 
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ships used to transport turbine components from overseas. Section 4 discusses auxiliary 
vessels, which are readily available on a time-charter basis along the U.S. East Coast.  

Principal Dimensions for Turbine Installation Vessels 
(Jackup Crane Vessels/Barges) 

Length Overall .................................................................300' – 450' 
Beam .............................................................................. 100' to 130' 
Navigation Draft................................................................. 12' to 16' 
Air Draft (legs in up position) ............................varies, approx. 150' 
Air Draft (tower sections, bunny ears) ....................................... 150' 
Air Draft (crane in stowed position) ....................................... varies 

 

Principal Dimensions for Turbine Import Vessels 
(Cargo Ships) 

Length Overall .................................................................330' – 470' 
Beam ....................................................................................66' – 75' 
Draft .....................................................................................22' – 32' 

 
Summary of Navigational Constraints 

 

Staging Port 
Potential 

Obstructions 
Lateral 

Clearance
Overhead 
Clearance

Controlling 
Water 
Depth 

Feasible 
Turbine 

Load-Outs 
Jackup 

Feasible? 

New Bedford 
Hurricane 

Barrier 
150' 

no 
constraints 

30' all yes 

Gloucester 
water depth, 

channel width 
200 – 250' 

no 
constraints 

15.5 – 19' 
fore-aft 

bunny ear 
marginal 

(water depth) 

Fall River 
Mt. Hope 

Bridge 
400' 135' 40' star 

marginal 
(air draft) 

South Boston 
Logan 
Airport 

over 500' 40' all yes 

Charlestown / 
East Boston 
(inner harbor) 

Logan 
Airport 

over 500' 

report air 
draft to 
airport 
traffic 
control 

40' all yes 

Mystic River 
Tobin 

Memorial 
Bridge 

over 500' 135' 25-35' star 
marginal 
(air draft) 

Chelsea River 
(west of Chelsea  
  St. Bridge) 

Andrew 
McArdle 
Bridge 

175' 
no 

constraints 
29-40' 

fore-aft 
bunny ear 

yes 

Chelsea River 
(east of Chelsea  
  St. Bridge) 

Chelsea St. 
Bridge 

93' 83' 29-40' 
rotor 

disassembled 
no 

This report was prepared for Tetra Tech and the Massachusetts Clean Energy Center in 
support of the Massachusetts Ports and Infrastructure Study.  Information in this report is 
derived from interviews with offshore wind farm developers, specifications from turbine 
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manufacturers, and publicly available data sources such as technical papers, conference 
proceedings, NOAA buoys1, and corporate literature 

 

                                                 

1 NOAA is the National Oceanographic and Atmospheric Administration.  NOAA deploys and maintains 
buoys throughout the coastal waters of the United States.  Data from these buoys are analyzed and archived, 
providing publicly available databases from which long-term climatology statistics can be derived.   
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Section 1 Site Conditions at Ports and Wind Farm 
Locations 

1.1 Conditions at Proposed Wind Farm Sites 
Wave height and wind speed impose limitations on at-sea construction operations.  The 
following sub-sections describe sea states, wind conditions, and water depths at proposed 
wind farm sites along the U.S. East Coast.  Transit distances1 between proposed wind farm 
sites and potential staging ports are listed.  

Sea states are typically characterized by the significant wave height HS, which is the average 
of the 1/3 largest waves.  HS correlates very well to the sea state as observed by mariners.  
Wind is characterized by the 10-minute average wind speed VW.  

The base line transit routes are around the east end of Cape Cod.  Alternative routes are via 
the Cape Cod Canal.  Air draft in the Cape Cod Canal is limited to 135 feet.  In practice, this 
means vessels or barges transporting 5-MW turbines in the “bunny ear” configuration 
probably cannot transit the Cape Cod Canal.  Alternative turbine load-out configurations 
(e.g., “star” configuration) and/or smaller turbines (e.g., 3.6-MW turbines) in the “bunny 
ear” configuration can probably utilize the Cape Cod Canal.  

                                                 

1 Transit distances are in nautical miles (nm) and are based on typical shipping routes. 
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1.1.1 Nantucket Sound 
Cape Wind Associates has proposed a project for Horseshoe Shoal in Nantucket Sound, 
indicated below in Figure 1-1.  The distances from the sites to the potential staging locations 
are listed below in Table 1-1.  Water depths in the project area are approximately 12-60 feet.  
Information on wave heights and wind speeds is limited for the area.  According to the Coast 
Pilot, during the winter (November-February), wave heights of 3.7 m can be expected 5-
15% of the time.  During the summer, wind speed rarely exceeds 15 knots, and wave heights 
are 1 m or less 98% of the time.  Additionally, in the summer (May-July), thick fog 
frequently forms, complicating installation operations. 

Wind Farm Site 

 
Figure 1-1: Wind Farm Site 

 

Table 1-1:  Distances to Staging Locations 

Staging Location 
Distance  

[nm] 

Distance  
Alt. Route*

[nm] 

Boston 130 130 

Gloucester 120 120 

New Bedford 45 n/a 

Fall River 75 n/a 

Portland, ME 160 200 

Quonset/ 
Davisville, RI 

70 n/a 

* Alternative route is via Cape Cod Canal. 
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1.1.2 Rhode Island 
Deepwater Wind, in corporation with First Wind, is planning two projects in Rhode Island.  
The first site is for a small-scale project, located three nautical miles off Block Island.  The 
second site is for a utility-scale project, located approximately 15 to 20 miles off the cost of 
Rhode Island2.  This area is indicated below in Figure 1-2.  The distances from the sites to 
the potential staging locations are listed below in Table 1-3.  Water depths are 
approximately 100-130 feet in the Rhode Island site.  Due to the large region considered for 
site location, water depths vary widely.  Once a specific location is specified, the depth 
should be investigated for suitability.  Climatology for the general region is presented in 
numerical and graphical forms in Table 1-2, and in Figures 1-3 and -4. 

Wind Farm Site 

 
Figure 1-2:  Wind Farm Site 

  Table 1-2:  Climatology Data 

Description Annual 
Winter      

(January) 
Summer  
(August)

Probability {HS ≤ 1 meters} 43.5% 28.5% 60.3% 

Probability {HS ≤ 2 meters} 86.7% 78.2% 94.3% 

Probability {HS ≤ 3 meters} 97.2% 95.2% 99.8% 

Probability {HS ≤ 4 meters} 99.4% 98.7% 99.9% 

Probability {VW ≤ 15 knots} 36.9% 18.2% 52.6% 

Probability {VW ≤ 20 knots} 69.3% 45.9% 87.5% 

Probability {VW ≤ 25 knots} 83.9% 65.9% 95.9% 

Probability {VW ≤ 30 knots} 95.6% 89.4% 99.8% 
 

Table 1-3:  Staging Locations Distances 

Staging Location 
Distance  

[nm] 

Distance  
Alt. Route*

[nm] 

Boston 295 120 

Gloucester 270 120 

New Bedford 50 n/a 

Fall River 45 n/a 

Portland, ME 325 190 

Quonset/ 
Davisville, RI 

35 n/a 

* Alternative route is via Cape Cod Canal. 
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Figures 1-3 and -4:  Cumulative Probability Graphs 

 

                                                 

2 The precise location of the second Deepwater Wind site will be based on the results on the forthcoming 
Ocean Spatial Area Management Plan, which is expected to be completed in 2010.  
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1.1.3 Delaware Bay 
Bluewater Wind and Deepwater Wind have each proposed wind farm sites in the Delaware 
Bay and southern New Jersey coast area, which are shown below in Figure 1-5.  The 
distances from the sites to the potential staging locations are listed below in Table 1-5.  
Water depth in the northwest field vary from 30 to 80 feet, and from to 40 to 70 feet in the 
southeast field.  Climatology for the general region is presented in numerical and graphical 
forms in Table 1-4, and in Figures 1-6 and -7. 

Wind Farm Sites 

 
Figure 1-5: Wind Farm Sites 

Table 1-4:  Climatology Data 

Description Annual 
Winter      

(January) 
Summer 
(August)

Probability {HS ≤ 1 meters} 66.8% 53.3% 79.4%

Probability {HS ≤ 2 meters} 93.4% 88.8% 96.8%

Probability {HS ≤ 3 meters} 98.3% 96.7% 98.9%

Probability {HS ≤ 4 meters} 99.6% 98.7% 99.9%

Probability {VW ≤ 15 knots} 32.1% 21.8% 43.5%

Probability {VW ≤ 20 knots} 48.8% 36.6% 61.7%

Probability {VW ≤ 25 knots} 60.8% 47.4% 74.4%

Probability {VW ≤ 30 knots} 75.5% 61.3% 86.9%
 

 

Table 1-5:  Staging Locations Distances 

Staging Location Distance  
[nm] 

 

Distance  
Alt. Route*

[nm] 

Boston 470 330 

Gloucester 445 330 

New Bedford 260 n/a 

Fall River 250 n/a 

Portland, ME 500 400 

Quonset/ 
Davisville, RI 

280 n/a 

* Alternative route is via Cape Cod Canal. 
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Figures 1-6 and -7:  Cumulative Probability Graphs 
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1.1.4 Other Areas 
The Massachusetts Ocean Management Plan identifies additional areas which would be 
suitable for commercial wind energy production. The two designated Wind Energy Areas 
are located in the vicinity of the southern end of Elizabeth Islands and southwest of Nomans 
Land.  Wind and wave conditions at these sites are similar to the Rhode Island sites (Section 
1.1.2).  Transit distances between these sites and potential staging areas are shown in 
Table 1-6. 

Table 1-6:  Staging Locations Distances 

Staging Location 
Distance  

[nm] 

Distance  
Alt. Route*

[nm] 

Boston 260 100 

Gloucester 235 100 

New Bedford 35 n/a 

Fall River 50 n/a 

Portland, ME 290 175 

Quonset/ 
Davisville, RI 

40 n/a 

* Alternative route is via Cape Cod Canal. 
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1.2 Methods of Transport 
The methods of turbine component pre-assembly and transport vary from project to project.  
This section describes three common methods and summarizes the associated required 
clearances.  Figures 1-8 through -10 illustrate methods for transporting pre-assembled 
components from the staging area to the wind farm site.  For reference, the barge in all three 
figures has a beam (width) of 100 feet, while the nacelle and blade dimensions are based on 
a REPower 5-MW turbine. 

 

Figure 1-8: Bunny Ear Configuration (Lateral) – End view looking forward 

 

Figure 1-9: Bunny Ear Configuration (Fore-Aft) – End view looking forward 

 

Figure 1-10: Star Configuration – End view looking forward 

 

1.2.1 Required Clearances 

Required Overhead Clearance 

Figures 1-11 and 1-12 show a fully loaded 400-foot x 100-foot (length x beam) barge with 
jackup legs in the transit and jacked up positions, respectively.  Turbine tower sections are 
typically transported in the vertical orientation, with maximum height approximately even 
with the top of the blades in the bunny ear configuration.  If the barge is required to jack up 
in water depths greater than approximately 80 feet, then the leg towers will dictate the 
overhead clearance requirement.  As shown, the required overhead clearance is 
approximately 150 feet.  The star configuration (Figure 1-10) has the lowest overhead 
clearance requirement, except when transported aboard a jackup vessel.  
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Figure 1-11: Loaded barge in transit Figure 1-12: Barge on site with legs down 

 

Required Lateral Clearance 

The star and lateral bunny ear configurations require a lateral clearance of approximately 
425 feet.  The lateral clearance for the fore-aft bunny ear configuration is dictated by the 
barge or vessel beam, which is typically on the order of 100 to 125 feet.  
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1.3 Navigational Constraints at Proposed Staging Areas (Ports) 
The following sub-sections discuss navigational constraints such as water depth, channel 
width, and overhead clearance for the ports of Boston, Gloucester, New Bedford, and Fall 
River. 

1.3.1 Navigational Constraints – Boston 
Four sub-areas within the Port of Boston are considered as distinct potential staging areas 
for offshore wind development.  These sub-areas, shown in Figure 1-13, are: 

 South Boston. 

 Charlestown/East Boston. 

 Mystic River – east of Malden Bridge. 

 Chelsea River – west of Chelsea St. Bridge. 

Vertical dimensional constraints may be imposed by aerial cables and fixed highway and rail 
bridges.  Lateral constraints may also arise at lift bridges and in narrow channels. 

All sub-areas within the Port of Boston are affected by air traffic at Logan Airport.  While 
maritime operations are not restricted, all vessels with air draft greater than 85 feet must 
advise air traffic control of their presence.  According to Coast Pilot 1, Chapter 11: 

Vessels with an air draft of 85 feet or greater require the advisories be 
issued to aircraft by air traffic controllers, and in some instances that 
runway use be restricted. Notification by these vessels of maximum air 
draft when operating in the vicinity of the airport is intended to provide 
aircraft important notice of potential obstructions. Vessels with an air 
draft height of 85 feet (26 meters) or greater are advised to report their 
maximum air draft heights (including masts, cranes, antenna, or other 
projections) when anchored, or in transit in Boston Harbor between Deer 
Island and the World Trade Center. 

No overhead interferences from aerial cables were identified for the sub-areas 
within the Port of Boston.  

South Boston does not have significant navigational constraints.  All turbine load-out 
configurations (i.e., bunny ear fore-aft, bunny ear lateral, and star) can be accommodated.  
Jackup vessels can navigate between these ports and the sea.  Long-term staging operations 
in South Boston may be problematic due to the approach to Logan airport.  

Charlestown has designated port areas upriver and downriver from the Tobin Bridge, which 
imposes a height restriction of 135 feet.  Areas downriver from the Tobin Bridge do not 
have significant navigational constraints.  

East Boston has designated port areas along the inner harbor and along the Chelsea Creek.  
Sites along Chelsea Creek, east of the McArdle Bridge, are subject to a lateral clearance of 
175 feet.  

Mystic River is up river from the Tobin Memorial Bridge, which imposes a height 
restriction of 135 feet.  This restriction makes navigation marginal for jackup vessels and 
limits turbine load-outs to the star configuration.   



Tetra Tech EC, Inc.    The Glosten Associates, Inc. 
Wind Farm Vessel Requirements, Rev. A 1-9 File No. 09065.01,  22 October 2009 

 

Chelsea River, west of the Chelsea St. Bridge, is restricted by the Andrew McArdle Bridge, 
which imposes a lateral (horizontal) clearance of 175 feet.  This constraint restricts turbine 
load-outs to the fore-aft bunny ear configuration.  Areas east of the Chelsea St. Bridge do 
not appear to be feasible as staging sites at this time, as both lateral (93 feet) and overhead 
(83 feet) restrictions are too limiting.  A replacement bridge is under construction, which 
will ease the navigational constraints in the eastern Chelsea Creek such that the McArdle 
Bridge will become the limiting lateral constraint (175 feet).  The replacement bridge has an 
expected vertical clearance of 200 feet.  Construction is estimated to be complete in 2012.  

Figure 1-13 (on the following page) shows the locations of sub-areas and navigational 
constraints within the Port of Boston.  Table 1-7 summarizes the navigational constraints 
and their operational implications. 
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Charlestown 

Mystic River 
Chelsea River

South Boston 

Andrew McArdle Bridge
Chelsea Street Bridge

Mystic-Tobin Memorial Bridge 

Malden Bridge 

East Boston 

 

Figure 1-13.  Sub-Areas and constraints within the Port of Boston  

 

 

Table 1-7:  Summary of Navigational Constraints in Boston 

Staging Port 
Potential 

Obstructions 
Lateral 

Clearance
Overhead 
Clearance

Controlling 
Water 
Depth 

Feasible 
Turbine 

Load-Outs 
Jackup 

Feasible?

South Boston 
Logan 
Airport 

over 500' 
report air 
draft to 
airport 
traffic 
control 

40' all yes 

Charlestown / 
East Boston 
(inner harbor) 

Logan 
Airport 

over 500' 40' all yes 

Mystic River 
Tobin 

Memorial 
Bridge 

over 500' 135' 25-35' star marginal 

Chelsea River 
(west of Chelsea  
  St. Bridge) 

Andrew 
McArdle 
Bridge 

175' none 29-40' 
fore-aft 

bunny ear 
yes 

Chelsea River 
(east of Chelsea  
  St. Bridge) 

Chelsea St. 
Bridge 

93' 83' 29-40' 
rotor 

disassembled 
no 
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1.3.2 Navigational Constraints – Gloucester 
Water depth and lateral clearance are the most significant constraints for the inner harbor at 
the Port of Gloucester.  Water depths range from 15.5 to 19 feet in the inner harbor.  The 
lateral clearance is approximately 200-250 feet.  Turbine installation vessels should be able 
to navigate the Port of Gloucester, but turbine import vessels will most likely not be able to 
call at this port.  The lateral clearance limits turbine load-outs to the fore-aft bunny ear 
configuration.  

The approaches to the inner harbor have water depths ranging from 22 feet to over 40 feet.  
Shoreline areas in the Western Harbor and Southeast Harbor have very shallow water 
depths.  

No overhead clearance constraints were identified in the approaches to and Port of 
Gloucester. 

 

Inner Harbor 

 
Figure 1-14: Port of Gloucester 
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1.3.3 Navigational Constraints – New Bedford 
The hurricane barrier is the only significant navigational constraint for the lower section 
(i.e., seaward of the swing bridge) of the Port of New Bedford.  The lateral (horizontal) 
clearance is 150 feet, which restricts turbine load-outs to the fore-aft bunny ear 
configuration.  The swing bridge has a lateral clearance of 95 feet, which makes turbine 
transport above the swing bridge marginal.  

The navigational draft within the Port of New Bedford does not pose a problem for turbine 
installation vessels or for ocean-going turbine import vessels.  Import vessels, discussed in 
Section 3, are the vessels used to deliver turbine components directly to the staging area.  As 
turbine components are relatively lightweight for their size, these import vessels are space-
limited, rather than weight-limited; therefore, they will be able to enter New Bedford harbor 
with a light draft of less than 30 feet.    

No overhead clearance constraints were identified in the approaches to and port of New 
Bedford.  

 

Hurricane Barrier 

Swing Bridge 

 
Figure 1-15: Navigational Constraints at the Port of New Bedford 
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1.3.4 Navigational Constraints – Fall River 
Vertical clearance is the most significant navigational constraint for the Port of Fall River.  
The Braga Bridge and Mt. Hope Bridge each impose a height restriction of 135 feet.  This 
restriction makes navigation marginal for jackup vessels and limits turbine load-outs to the 
star configuration.     

The lateral clearance at the Braga and Mt. Hope Bridges is 400 feet. 

Water depth is not a significant constraint for Fall River, as dredged channels have water 
depth in excess of 30 feet.  

Fall River 

Braga Bridge

Mt. Hope Bridge

 
Figure 1-16: Navigational Constraints at the Port of Fall River 
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1.4 Example Timeline for Foundation & Turbine Installation 
Wind turbine installation is divided into two main activities: foundation installation and 
turbine installation.  Foundation installation includes the monopile or gravity-based 
foundation and the transition piece.  Turbine installation includes the tower, nacelle, hub, 
and blades.  

Experience in Europe indicates that monopiles can be installed in 24-36 hours, which 
includes placement of the transition piece and excludes transit time and weather delays.  
Little data is available about the installation time required for jacket structures3.  Installation 
time for gravity-based structures varies widely, as the structures themselves use several 
different technical approaches.   

Turbine installation can be completed in as little as six hours, excluding transit time, jacking 
time, and weather delays.  European experience shows that 24 hours per unit is a more 
reasonable time requirement for turbine installation, again excluding transit time, jacking 
time, and weather delays.  

Jackup vessels used for the offshore wind farm construction can perform the necessary steps 
to jack up within about eight hours, when weather permits.  The jacking process is 
approximately the following: 

 Position the vessel at a target location. 

 Lower the legs. 

 Elevate the hull out of the water. 

 Pre-load the legs. 

The purpose of pre-loading is to prove the soil’s load-bearing capability.  This can be 
achieved by pumping sea water ballast into the hull or by selectively raising one leg at a 
time (on vessel with four or more legs) in order to transfer load to the lowered legs.  Jacking 
down requires about four hours, when weather permits. 

Transit time is a function of vessel speed and transit distance.  The fastest self-propelled 
installation vessels can make more than eleven knots in calm water.  A towed vessel can 
typically make about five to eight knots in calm water.  Some ports have speed restrictions, 
which must be accounted for during wind farm construction planning and execution.   

                                                 

3 A jacket foundation is a bottom-fixed lattice tower.  A gravity-based foundation rests on the sea bed and uses 
weight to resist overturning moments.  Gravity-based structures are typically comprised of concrete shells 
filled with rock or sand.  
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Section 2 Installation and Transport Vessel 
Requirements 

2.1 Flag and Class 
The Merchant Marine Act of 1920, commonly known as the Jones Act, requires vessels 
engaged in the transport of passengers or cargo between U.S. places to be built and flagged 
in the United States, and owned and crewed by U.S. citizens.  It is the authors’ opinion that 
vessels discussed in this section are subject to the Jones Act, as bottom-fixed foundations 
within the United States EEZ (Exclusive Economic Zone) are considered U.S. places.    

Vessels discussed in Section 3, which are used to transport turbine components from 
overseas to a U.S. staging port, are not subject to the Jones Act.   

Commercial vessels are typically certified by a Classification Society.  The purpose of 
Classing a vessel is to demonstrate compliance with an independent, accepted standard for 
vessel design, operation, inspection, and maintenance.  Several options are available for 
Classing the installation and transport vessels discussed here.  Existing European vessels are 
Classed by Det Norske Veritas as “Self-Elevating Units,” or by Germanischer Lloyd as 
“Special Type Offshore Unit – Surface Unit with Stabilizing Legs.”  Additionally, the 
American Bureau of Shipping (ABS) Rules for Mobile Offshore Units are an appropriate 
Classification avenue for installation vessels.   

2.2 Principal Dimensions 
For the purposes of this study, the key principal dimension of the turbine installation and 
turbine transport vessels are beam, draft, length, and overhead clearance (a.k.a. “air 
draft”).   

The beam (width) of installation and transport vessels is largely dictated by the vessel’s 
stability requirements during transit and, if applicable, the stability requirements and 
structural strength while elevated on legs (i.e., “jacked up”).  Pre-assembled tower 
components have a relatively high center of gravity, which increases the vessel stability 
requirements and therefore the vessel beam.  Typical European installation vessels, such as 
SEA JACK and RESOLUTION have a beam in the range of 100 to 130 feet (approximately 
30 to 40 meters).  For a discussion of required lateral clearance for turbine components, see 
Section 1.3. 

The length of the vessel is dictated by functional and cargo requirements and structural 
considerations.  Typical European turbine installation vessels and barges have a length 
overall of 300 to 450 feet (approximately 90 to 140 meters).     

The vessel's draft, or the required clearance between the waterline and sea bed, is dictated by 
the hull form and total weight, including cargo.  Wind turbine installation vessels and barges 
tend to have full hull forms with large beam and length.  The load-out of these vessels is 
governed more by space requirements than cargo weight.  These factors lead to relatively 
shallow draft requirements.  Typical European installation vessels have a draft in the range 
of 12 to 16 feet (approximately 3.5 to 5 meters).      
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Overhead clearance is dictated by three factors: length of legs (for a jackup barge or vessel), 
pre-assembly methodology, and crane height in stowed position.  Tower sections and bunny 
ear configurations both have a required overhead clearance of approximately 150 feet.  The 
legs of a jackup vessel intended to operate in 80 feet of water require an overhead clearance 
of about 150 feet when the legs are in the up position1.  Overall crane heights vary, but can 
be about as high off the deck as the tower sections.  To navigate beneath bridges, the legs 
can be temporarily lowered if the channel depth is adequate.   

Table 2-1:  Principal Dimensions for Turbine Installation Vessels 

Length Overall .................................................................... 300' – 450' 
Beam .................................................................................. 100' to 130' 
Navigation Draft .................................................................... 12' to 16' 
Air Draft (legs in up position) .............................. varies, approx.  150' 
Air Draft (tower sections, bunny ears) ........................................... 150' 
Air Draft (crane in stowed position) ........................................... varies 

 

2.3 Propulsion 
Self-propelled ships and non-self-propelled barges have been used successfully to install 
offshore wind farms in Europe.  A self-propelled vessel with dynamic-positioning system 
can easily cost 3-5 times as much as a barge with the same crane capacity and jacking 
system.  A self-propelled vessel can achieve higher transit speeds than a towed barge and 
can work independently (without tug boats).  It is unclear whether the U.S. market will 
prefer self-propelled ships or barges.       

2.4 Crane Requirements  
Key considerations for crane requirements are: 

 Maximum weight to be lifted (“pick weights”). 

 Maximum height above sea surface. 

 Required spatial clearance for objects being lifted. 

The first U.S. offshore wind farms will likely use 2.5 – 3.6 MW wind turbines, with 5MW 
turbines becoming commercially available within the next 2 years.  Maximum pick weight 
and pick height generally increase with increasing turbine power rating.  Table 2-2 
summarizes key crane requirements for two representative turbines: Siemens 3.6MW 
Offshore Turbine and Repower 5MW Offshore Turbine.   

                                                 
1 In general, the legs must be about 70 feet longer than the operating water depth to account for soil penetration 
and the section of legs inside the hull and jack house. 
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Table 2-2: Crane requirements for 3.6-MW and 5-MW Turbines 

 Siemens 3.6-MW REPower 5-MW Monopiles 

Max Pick Weight* Nacelle: 138 tons Nacelle: 320 tons 200 – 500 tons 
Max Pick Height** 260 ft  280-310 ft surface less than 100 ft  
* 1 ton = 2000 pounds;   ** height above calm sea surface 

Installation techniques vary for monopiles.  A crane can lift the monopile or the monopile 
can be “tipped up” from horizontal to vertical.  Monopiles are often installed with a 
vibratory hammer, which can weigh up to 300 tons and is lifted by a crane. 

2.5 Jacking System Requirements 
Turbine installation vessels are trending toward four-leg configurations.  The oil and gas 
industry typically uses three-leg jack-ups.  The reason for using four legs is to reduce the 
time required to pre-load the legs (i.e., test the soil).  A three-legged rig requires sea water 
ballasting to achieve pre-load.  With four legs, pre-loading can be achieved by lifting one leg 
at a time, thereby transferring loads to the other legs.  A fourth leg also provides redundancy 
in the event of a single-leg failure.   

2.6 Limiting Weather Conditions for Pile Driving and Crane 
Operations 

The limiting sea state for monopile installation depends on the equipment used, but tends to 
be more sensitive to sea conditions than wind conditions.  A robust monopile installation 
vessel can work in up to 2- to 3-meter seas and up to 20-25 knots wind speed at the vessel 
deck level.2 

Existing turbine installation vessels can operate their cranes in up to 15 knots wind speed at 
the deck level (approximately 23 knots at the crane tip) and can jackup and down in seas as 
high as 1.5 to 3 meters (significant wave height).  

2.7 Accommodations 
Installation vessels work around the clock when the weather permits, so accommodations 
are needed aboard the vessel.  Turbine installers generally require accommodations for 
around 16 persons.  The vessel/barge crew includes a master, an engineer, four to six mates 
or deck hands, and two stewards.  The wind farm owner requires accommodations for two to 
five representatives.  This brings the total minimum complement to 30 – 35 persons.  Many 
vessels in Europe have accommodations for 40 – 70 persons, and some planned new-build 
vessels are boasting accommodations for up to 200 persons.   

2.8 Machinery for Crane and Jacking Systems 
The primary machinery requirements for a wind turbine installation vessel are the crane and 
the jacking system.  Since they do not operate simultaneously, a single power plant can be 
used to power both systems.  Cranes capable of lifting turbine components require as much 
as a 1500 kW (approx. 2000 hp) power supply.  This amount of power should suffice for a 
                                                 
2 Wind speed increases as height above sea level increases.  For example, a 20 knot wind at the deck would be 
a 24 knot wind at the height of the nacelle, as per DNV RP-C205 Environmental Loads, Section 2.3.2.12. 
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jacking system that meets lifting capacity and jacking speed requirements for a vessel 
carrying three to four complete sets of turbine components.  Heavier vessels with larger 
jacking system requirements will require more installed power, perhaps 4000 – 5500 hp 
(approx. 3000 – 4000 kW). 

A self-propelled installation vessel will require a separate plant providing 4000 – 7000 
(approx. 3000 – 5200 kW) of power to the propulsion system, which can also be used to 
power a dynamic-positioning (DP) system.  This power plant could also power the crane, 
but is unlikely to suffice for simultaneous operation of the DP system and the jacking 
system.     

2.9 Auxiliary Machinery Systems 
Power generation is required for “hotel loads”, deck lighting, and emergency systems.  
Existing vessels have installed auxiliary power of approximately of 150 hp (approx. 110 
kW). 

To achieve even heel and trim prior to jacking operations, the installation vessel requires a 
relatively robust ballasting system.  A total pump capacity of 300 – 600 tons per hour should 
suffice, which requires up to 200 hp (approx. 150 kW) of supplied power.   

2.10 Deck Load Requirements 
Existing turbine installation vessels have a deck capacity range from 300 pounds per square 
foot (psf) to 4000 psf (approximately 1.5 tons/meter2 to 20 tons/meter2).  A 300-ton nacelle 
with footprint of 56 feet by 13 feet requires a deck capacity of approximately 825 psf (4.5 
tons/meter2).   Typical ocean class deck cargo barges have a deck capacity of 2000 psf (10 
tons/meter2).      

2.11 Safety Equipment 
Marine installation vessels must be equipped with life saving equipment (including life 
boats), a fire protection system, and pollution prevention equipment.   

2.12 Vessel Alternative and Future Uses 
It is possible that a purpose-built wind turbine installation can be employed in other services, 
such as marine construction (harbors, wharfs, piers, bridges) or offshore oil and gas.  In both 
of these industries, there is a wide range of vessel types and capabilities.  A wind turbine 
installation vessel would be a highly a capable marine construction vessel.  For the oil and 
gas industry, a wind turbine installation vessel would fall in the middle of the “capability 
spectrum”; e.g., out-performing smaller work boats, but incapable of the completing most 
challenging projects.  The economic viability of a wind turbine installation vessel in other 
industries would be difficult to predict, since market forces driving charter rates are highly 
volatile.   

2.13 Parametric Cost Estimate 
The capital cost for new-build jackup crane barge ranges from $40M – $80M.  New-build 
self-propelled jackup crane vessels have been reported to cost $150M - $250M.  New-build 
cost is difficult to verify.  For reference, a simple deck cargo barge with dimension 300 feet 
x 90 feet (length x beam) can cost $20M or less.  A mid- to large-sized, state-of-the-art, ice-
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breaking arctic research vessel with several specialized onboard systems can cost between 
$100M and $150M.    
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Section 3 Import Vessel Requirements 

The turbines used for the first round of U.S. offshore wind farms will likely be imported 
from Europe.  Turbines are generally shipped in pieces (tower sections, nacelle, hub, 
individual blades) from Europe to the U.S. aboard open hatch cargo vessels.  Table 3-1 is a 
list of representative turbine import vessels, with principal dimensions summarized in 
Table 3-2.   

Wind turbines are relatively lightweight for their size; therefore, cargo vessels carrying 
turbine components are space-limited, rather than weight-limited.  This means that these 
vessels can operate at a light draft of 30 feet or less, even though the design draft may be 
deeper.  Turbine import vessels typically have cranes for self-loading and unloading.       

Table 3-1:  Principal Dimensions of Selected Turbine Import Vessels 

Vessel Name Length Overall Beam Design Draft 

BBC ELBE 470'  74.8' 31.8' 
BBC KONAN 416' 68.2'  21.8' 
Beluga F-Series 453' 68.9' 26.2' 
Clipper MARINER 331'  66.3' 26.9' 

 

Table 3-2:  Principal Dimensions for Turbine Installation Vessels 

Length Overall ................................................. 330' – 470' 
Beam .................................................................... 66' – 75' 
Design Draft ......................................................... 22' – 32' 

 

 
Figure 3-1:  BBC ELBE 

 
Figure 3-2:  BBC KONAN transiting  

with turbine components.  
Nacelles are stowed below 
deck. 
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Section 4 Tugboat and Auxiliary Vessel 
Requirements 

4.1 Tug Boat Requirements 
Self-propelled wind turbine installation vessels will likely not require tug assistance, as they 
can transit and position themselves with their own propulsion and dynamic-positioning 
system.  Barges, on the other hand, require at least one tug of 4,000 to 5,000 hp.  
Additionally, a smaller tug of around 1,800 hp may be used to help position the vessel for 
jacking operations.  If a feeder (shuttle) barge is used to transport turbine components from 
the staging area to the wind farm site, a 2,000 to 5,000 hp tug is required to tow and handle 
the barge.  These types of tugs are readily available for hire throughout the Northeast United 
States.  

4.2 Crew Boat Requirements 
High-speed crew boats, capable of carrying 15 to 20 passengers, are required during wind 
farm construction.  At the peak of construction activity, two boats may be required.  This 
service is available in the Northeast United States.  

For ongoing maintenance, a high-speed crew boat is an essential component of marine 
logistics.  In Europe, special vessels and foundation boarding arrangements have been 
developed solely for accessing turbines in rough sea conditions.  While a typical crew boat 
is sufficient for accessing turbines in relatively calm seas, the limitations may prove to be in 
the critical path for overall wind farm “up time”.    

4.3 Other Auxiliary Vessel Requirements 
Several auxiliary vessels, which are readily available for hire, are needed to round out the 
marine fleet for the complex task of building an offshore wind farm.  These auxiliary vessels 
include: 

 Dredging Equipment. 

 Cable Laying Vessels. 

 Survey Vessels. 

 Rock Laying Vessels (to provide scour protection around turbine foundations). 
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Vessels 

This section describes the marine vessels needed for the construction and maintenance 
of offshore wind farms. There are five major construction and maintenance tasks, each 
accomplished using a different vessel type: 

1. Delivery of turbine components (tower sections, nacelles, blades) to staging 
port 

2. Foundation installation 
3. Turbine erection 
4. Regular maintenance 
5. Major maintenance 

 

We evaluated physical conditions (i.e., wind speed, wave regime, water depth) at 
proposed offshore wind farm sites along the U.S. East coast. We evaluated navigational 
constraints in and near the Ports of New Bedford, Boston, Gloucester, and Fall River. We 
summarized the physical properties of large offshore wind turbines (3- to 5-MW), and we 
reviewed demonstrated methodologies for transporting and installing these turbines.  

Our findings indicate that the Port of New Bedford is well suited as an offshore wind 
farm staging area. New Bedford is a particularly promising staging area in the long term, 
as it does not have any overhead clearance ("air draft") constraints.  Industry trends are 
moving toward the deployment of fully erected turbines, which require overhead 
clearances in excess of 400 feet.  Present industry practice requires overhead clearances 
of up to 150 feet.  

Designated port areas in the Inner Harbor of Boston (i.e,, downriver from the Tobin and 
McArdle Bridges) are well suited as staging areas. Sites along the Mystic River and 
Chelsea Creek (west of existing Chelsea St. Bridge) are feasible sites for an offshore 
wind farm staging area, but bridges impose constraints on air draft and transport 
methodology. Sites in South Boston, such as Dry Dock 4 of the Boston Marine Industrial 
Park and the North Jetty are well suited as staging areas, though air draft constraints 
imposed by the approaches to Logan air draft should be investigated further.  

The Port of Gloucester is accessible for wind turbine installation vessels (jack up crane 
barges or ships), but is not accessible for wind turbine import vessels (ocean-going cargo 
ships) due to limited water depth.  The Port of Fall River is feasible as a staging site, but 
is constrained by the Mt. Hope Bridge, which imposes a maximum air draft of 135 feet.  

The following sub-sections discuss general characteristics, capabilities, limitations, and 
general availability for the various vessel types. Appendix V1 (Vessel Requirements 
Report) provides further details about vessel types.  

Turbine Delivery Vessels ("Import Vessels") 
The turbines used for the first round of U.S. offshore wind farms will likely be imported 
from Europe. Turbines are generally shipped in pieces (tower sections, nacelle, hub, 
individual blades) from Europe to the U.S. aboard open hatch cargo vessels.  Table 3-2 



summarizes the principal dimensions of turbine import vessels. An example of this 
vessel type is shown in Figure 3-2. Section 3 of Appendix V1 provides further details.  

Table 0-1:  Principal Dimensions for Turbine Import Vessels 

Length Overall .................................................330' – 470' 
Beam....................................................................66' – 75' 
Design Draft.........................................................22' – 32' 

   

 
Figure 0-1:  BBC KONAN transiting with turbine components.   

Nacelles are stowed below deck. 

Foundation Installation Vessels 
Foundations can be installed using either jack up crane vessels or floating derrick 
barges. Jack up crane vessels are described in Section 3.3.3. Large floating derrick 
barges are in service in on all three major U.S. coastlines and could be mobilized to 
serve the U.S. East Coast offshore wind energy market.  

Depending on the foundation type (monopile, gravity base, jacket, tripod), a derrick 
barge could transport foundations between the staging port and wind farm site on its 
own deck, or foundations could be transported using a separate barge. Floating derrick 
barges can lift up to 1,000 tons, but a more common lifting capacity is 500 tons or less. 
Floating derrick barges could install wind turbine foundations in up to 1.5-meter seas, 
with a wind speed limit of around 20-30 knots.   

 

Figure 0-1:  Manson Construction Derrick Barge WOTAN has 500-ton lifting capacity.  



Wind Turbine Installation Vessels 
European offshore wind turbines have been installed using a variety of specialized 
equipment, which generally fall into three categories: 

• Leg-Stabilized jack up ships ("partial jack ups") 

• Jack up barges 

• Jack up ships 

 

Figure 2: A2Sea leg-stabilized crane 
ship 

 

Figure 3: A2Sea jack up crane 
barge 

Figure 4: Vroon MPI jack up crane 
ship 

 

For all three vessel types, the limiting wind speed for at-sea crane operations is 
approximately 15-20 knots, which is governed by the crane itself. For the leg-stabilized 
vessels, the limiting sea state for crane operations is approximately 0.5-meter seas, as 
the vessel's hull remains submerged and is subject to wave-induced motion. For the jack 
up barges and ships, the process of jacking up and down is limited to approximately 1.5-
meter seas. The crane can be operated in higher sea states once the vessel is jacked 
up.  

Principal dimensions for wind turbine installation vessels are summarized in Table 2-1. 
Further details are provided in Appendix V1 (Vessel Requirements Report).  

Table 0-1:  Principal Dimensions for Turbine Installation Vessels 

Length Overall.....................................................................300' – 450' 
Beam...................................................................................100' to 130' 
Navigation Draft.....................................................................12' to 16' 
Air Draft (legs in up position) ..............................varies, approx.  150' 

 

No purpose-built wind turbine installation vessels exist that are compliant with U.S. 
coastwise trade laws ("Jones Act"). These laws require such vessels to be U.S.-built, 
U.S.-owned, and U.S.-operated. A small number of Jones-Act-compliant vessels 
currently operating in the Gulf of Mexico could be used to construct the first-generation 
U.S. offshore wind farms. These vessels lack the efficiency features found in purpose-
built wind turbine installation vessels, such as the ability to transport multiple turbine sets 
of turbine components and the ability to rapidly jack up, pre-load the legs, erect the 



turbines, and jack down. In order to economically achieve giga-Watt-scale 
deployment of offshore wind in the U.S., a fleet purpose-built, Jones-Act-
compliant vessels will be required. The industry recognizes this fact and is taking 
steps to develop the vessel infrastructure. NRG Bluewater Wind, for example, has 
teamed with the Aker Philadelphia shipyard to develop three purpose-built wind turbine 
installation vessels. (Reference X Bluewater letter to Aker) 

 

Figure 5: Dixie Class lift boat (Superior Energy Services, Inc.) represents a near-term option for U.S. 
offshore wind turbine installation, but is not an efficient long-term solution. 

 

Future wind turbine installation vessels are expected to focus on improving construction 
efficiency through faster transit speeds, larger payload capacity, and ability to erect 
turbines in higher wind speeds and larger sea states. Some firms are developing 
designs that accommodate the transport and installation of fully assembled turbines. 

 



Figure 6: IHC Merwede vessel concept 

 

Figure 7: Glosten vessel concept 

Maintenance Vessels 
Regular, planned maintenance of offshore turbines requires personnel access to the 
turbines. Maintenance personnel are typically shuttled to the turbines by a crew boat or 
by helicopter. Specialized crew boats have been developed in Europe to increase the 
weather window during which maintenance personnel can safely access turbines.  

Major maintenance or serial defects in turbines may require mobilization of a wind 
turbine installation vessel (section 3.3.3) to reverse some or all of the installation 
process. There is an industry trend to develop maintenance-specific jack up vessels, 
which have highly capable cranes and limited cargo capacity and relatively slower transit 
speed. (Reference MSC Gusto jack up maintenance barge). 

Navigational Access 
This section describes the required navigational clearances for vessels involved in the 
construction and maintenance of offshore wind farms. Physical constraints at or near 
selected ports are also presented. Key considerations for navigational access are: 

• Vessel draft, compared to navigable water depth 

• Vessel beam (including overhanging cargo), compared to channel width 

• Vessel air draft, compared to overhead clearance restrictions (bridges and aerial 
cables) 

Turbine installation vessels govern the air draft and channel width requirements. Turbine 
import vessels  govern the draft requirements (navigable water depth).  Tables 3-8 
(section 3.3.3) and Table 3-7 (section 3.3.1) summarize required vessel clearances for 
turbine installation vessels and turbine import vessels, respectively. Tables XX – XX 
summarize navigational restriction for selected ports. Further details are given Appendix 
V1 (Vessel requirements Report). 

 



 

Principal Dimensions for Turbine Installation Vessels 
(Jackup Crane Vessels/Barges) 

Length Overall................................................................. 300' – 450' 
Beam............................................................................... 100' to 130' 
Navigation Draft ................................................................. 12' to 16' 
Air Draft (legs in up position) ........................... varies, approx. 150' 
Air Draft (tower sections, bunny ears) .......................................150' 
Air Draft (crane in stowed position)........................................ varies 

 

Principal Dimensions for Turbine Import Vessels 
(Cargo Ships) 

Length Overall................................................................. 330' – 470' 
Beam.................................................................................... 66' – 75' 
Draft..................................................................................... 22' – 32' 

 
 

Summary of Navigational Constraints 
 

Staging 
Port 

Potential 
Obstructions 

Lateral 
Clearance

Overhead 
Clearance

Controlling 
Water 
Depth 

Feasible 
Turbine 

Load-Outs 
Jackup 

Feasible? 

New 
Bedford 

Hurricane 
Barrier 

150' 
no 

constraints 
30' all yes 

Gloucester 
water depth, 

channel width 
200 – 250' 

no 
constraints 

15.5 – 19' 
fore-aft 

bunny ear 
marginal 

(water depth) 

Fall River 
Mt. Hope 

Bridge 
400' 135' 40' star 

marginal 
(air draft) 

South 
Boston 

Logan 
Airport 

over 500' 40' all yes 

Charlestown 
/ East 
Boston (inner 
harbor) 

Logan 
Airport 

over 500' 

report air 
draft to 
airport 
traffic 
control 

40' all yes 

Mystic River 
Tobin 

Memorial 
Bridge 

over 500' 135' 25-35' star 
marginal 
(air draft) 

Chelsea 
River 
(west of 
Chelsea  

Andrew 
McArdle 

175' 
no 

constraints 
29-40' 

fore-aft 
bunny ear 

yes 



  St. Bridge) Bridge 

Chelsea 
River 
(east of Chelsea  
  St. Bridge) 

Chelsea St. 
Bridge 

93' 83' 29-40' 
rotor 

disassembled 
no 

 

Preliminary Schedules for Staging and Build-Out Phases 
This section describes the expected level of activity at a port serving as a staging area 
for offshore wind farm development. Multiple wind farm construction scenarios are 
studied in order to develop upper and lower bounds of expected port activity. For this 
analysis the metric for port activity is the number of wind turbines deployed per month, 
termed "through-put".  

We developed a desktop tool that estimates the construction time line of an offshore 
wind farm. This time line tool considers numerous parameters representing vessel 
characteristics, climatology, at-sea construction capabilities, and other project 
considerations. Using this tool, we estimated the expected through-put of wind turbines 
at a staging port for a variety of wind farm constructions scenarios. Each scenarios is 
defined by vessel type, transit distance, and construction season. The results of our time 
line modeling are summarized in Table 1.  

In the near term, i.e., now through year 2013, we expect a port supporting offshore wind 
farm development to handle approximately 18 to 22 turbines per month. This estimate 
assumes that projects are within 150 nautical miles (transit distance) of the staging area 
and that construction operations will take place during spring, summer and fall using 
conventional methods.  

Looking ahead to year 2014 and beyond, we expect a port activity level as high as 30 
turbines per month. This expectation assumes an increase in vessel capabilities 
compared to present technology.  

Based on the above turbine through-put estimates, the near-term demand1 for support 
infrastructure at an offshore wind farm staging port is approximately as follows: 

 40-90 Annual port calls (cargo vessels delivering components) 

 70-90 Annual port calls (wind turbine installation vessel) 

 60,000-80,000 tons of cargo loaded and discharged, annually 

The long-term demand2 for support infrastructure at an offshore wind farm staging port is 
approximately as follows: 

                                                 

1 Near-term demand assumes: 18-22 turbines deployed per month, for 12 months; cargo vessels deliver 3-5 
turbines per port call; installation vessel loads 3 turbines per port call; total turbine weight is 300 tons.  



 90-120 Annual port calls (cargo vessels delivering components) 

 120 Annual port calls (wind turbine installation vessel) 

 110,000-250,000 tons of cargo loaded and discharged, annually 

 

Table 2: Expected through-put (turbines per month) at staging port, for various 
construction scenarios 

Existing Vessels* 'Future' Vessels** Transit Distance  
(staging port to 
wind farm site) Summer Winter Summer Winter 

50 nautical miles 
20-22 

turbines/month
16-18 

turbines/month 
30 

turbines/month 
30 

turbines/month

150 nautical miles 
18-20 

turbines/month
15-17 

turbines/month 
21-25 

turbines/month 
21-25 

turbines/month

250 nautical miles 
15-17 

turbines/month
12-15 

turbines/month 
16-20 

turbines/month 
16-20 

turbines/month
* Existing Vessels means jack up vessels or barges with slewing cranes, typical of 
present European offshore wind farm construction practice.  
** Future Vessels means vessels or barges that transport and install fully assembles 
turbines.   

 

Recall that the transit distance from New Bedford to the Cape Wind site is approximately 
60 nautical miles (nm).  The transit distance from Boston to Cape Wind is approximately 
130 nm. The transit distance from New Bedford to the Deepwater sites near Delaware 
Bay is approximately 260 nm.  

The above construction schedule estimates are for turbine installation only. Foundation 
installation is typically completed in advance of turbine installation and can utilize a wider 
range of vessels and staging ports than turbine installation. For U.S. offshore wind 
farms, foundation installation can be completed using existing equipment, which is 
nominally available presently.     

Appendix V2 (Time Line Report) provides further details about the assumptions and 
methodology used to develop the figures presented in this section.  

 

 

                                                                                                                                                 

2 Long-term demand assumes: 30 turbines deployed per month, for 12 months; cargo vessels deliver 3-5 
turbines per port call; installation vessel loads 3 turbines per port call; total turbine weight is 300-700 tons. 
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Massachusetts Coastal Infrastructure Needs to Support Offshore Wind Farms 

July – August, 2009 

I. Proposed Wind farm Location 

1. Location (e.g., general area, lease block numbers, etc.):       

2. Boundary coordinates, if available:       

3. Approximate distance from shore, and shore point of reference:       

4. Project size (e.g., square miles or acres):       

5. Water depth range for the wind farm area:       

II Proposed Project (s) Characteristics 

(1) Turbines 
1. Manufacturer:        

2. Model(s)        

3. MW         

4. Number of Turbines       

5. Nacelle dimensions:       

6. Nacelle weight:       

7. Rotor hub dimensions:       

8. Rotor hub weight:       

9. Blade dimensions:       

10. Blade weight:       

(2) Tower Sections 
1. Anticipated tower sections per turbine:       

2. Approximate weight of the tower sections:       

3. Range of dimensions (height x diameter) of the tower sections: 

Height range       

Diameter range       

4. Anticipated height of the tower above the mean sea surface?       

(3) Foundations 
1. Expected type of foundation(s) (monopile, jacket, gravity base, floating foundation 

[ballast stabilized, mooring line stabilized, buoyancy stabilized], tripod pile 
foundation)       

2. The specific type of foundation(s) is/are being considered for the project due to: 

 Location specific or only looking at one type of foundation. 

 Specific reasons for foundation type; i.e. depth of water, geotechnical, cost, ease 
of construction, space, availability, manufacturer recommendation. 

3. Anticipated maximum length and weight of the transition pieces:       
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III. Vessel and Other Transportation Needs  

(1) Point of Manufacture 
1. Manufacturer location (country or state) 

• Tower components:       

• Turbine nacelle:       

• Turbine blades:       

2. Anticipated transport for the tower components from the manufacturer to the staging 
area (check all that apply): 

 Sea  Truck  Rail 

3. Anticipated transport for the turbine nacelle from the manufacturer to the staging area 
(check all that apply): 

 Sea  Truck  Rail 

4. Anticipated transport for the turbine blades from the manufacturer to the staging area 
(check all that apply): 

 Sea  Truck  Rail 

(2) Transport and Installation – Tower Foundation  
1. Describe the number and type of vessels anticipated to support foundation transport 

and installation?  

Vessel Type Quantity 
            
            
            
            
            

2. For each vessel listed above indicate the anticipated vessel characteristics  

Vessel Type:      Vessel Type:      
Length:       Length:       
Beam Width:       Beam Width:       
Draft:       Draft:       
Tonnage:       Tonnage:       
Horizontal Clearance       Horizontal Clearance       
Vertical Clearance:       Vertical Clearance:       

Vessel Type:      Vessel Type:      
Length:       Length:       
Beam Width:       Beam Width:       
Draft:       Draft:       
Tonnage:       Tonnage:       
Horizontal Clearance       Horizontal Clearance       
Vertical Clearance:       Vertical Clearance:       
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3. What is the anticipated number of slips required to support the loading of 
foundations:       

4. What is the anticipated in-slip dock time needed to support the loading of 
foundations:       

(3) Transport and Installation –Turbine Components (Tower, Transition Piece, Nacelle 
and Blades)  
1. List components that will be pre-assembled onshore:       

2. List components that will be assembled on project locus:        

3. Describe the number and type of vessels anticipated to support turbine component 
transport and installation:  

Vessel Type Quantity 
            
            
            
            
            

4. For each vessel listed above indicate the anticipated vessel characteristics: 

Vessel Type:      Vessel Type:      

Length:       Length:       

Beam Width:       Beam Width:       

Draft:       Draft:       

Tonnage:       Tonnage:       

Horizontal Clearance       Horizontal Clearance       

Vertical Clearance:       Vertical Clearance:       

Vessel Type:      Vessel Type:      

Length:       Length:       

Beam Width:       Beam Width:       

Draft:       Draft:       

Tonnage:       Tonnage:       

Horizontal Clearance       Horizontal Clearance       

Vertical Clearance:       Vertical Clearance:       
 

5. What is the anticipated number of slips required to support the loading of turbine 
components:       

6. What is the anticipated in-slip dock time needed to support the loading of turbine 
components:       

(4) Transportation Requirements for Operation and Maintenance  
1. Anticipated transport method:  

 Helicopter  Vessel 
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2. If vessels are anticipated to support operation and maintenance activities, describe the 
number and type of vessels to be employed:  

 
Vessel Type Quantity 
            
            
            
            
            

 
3. For each vessel listed above indicate the anticipated vessel characteristics: 
 
Vessel Type:      Vessel Type:      

Length:       Length:       
Beam Width:       Beam Width:       
Draft:       Draft:       
Tonnage:       Tonnage:       
Horizontal Clearance       Horizontal Clearance       
Vertical Clearance:       Vertical Clearance:       
  

Vessel Type:      Vessel Type:      
Length:       Length:       
Beam Width:       Beam Width:       
Draft:       Draft:       
Tonnage:       Tonnage:       
Horizontal Clearance       Horizontal Clearance       
Vertical Clearance:       Vertical Clearance:       

 
4. What is the anticipated average anticipated frequency for turbine maintenance: 

• Man hours per visit:       
• Anticipated vessel visits per year:       
• Anticipated helicopter visits per year:        

IV. Work force requirements 

1. Administrative staff       

2. Construction crews  
number of people:       duration (days):       

3. Maintenance crews  
number of people:       duration (days):       

4. Estimate of man-hour required per year       

5. Examples of required work force skill sets (e.g., licensed captain, steelworkers)        

6. Examples of required specialty skill sets (e.g., for foundations, material handling/off-
loading, and tower erection)        
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7. Anticipated on-shore accommodation/office space requirements for 

• Construction crews 

       Lodging (number of rooms) 

       Office space (square feet) 

• Vessel crews   

       Lodging (number of rooms) 

       Office space (square feet) 

• Owners’ representatives   

       Lodging (number of rooms) 

       Office space (square feet) 

8. Anticipated off-shore accommodation for construction crews:       
9. Importance of availability of local workforce:  

Skilled:       To be trained:       
10. Importance of local community acceptance:       

V. Port Requirements 

(1) Key factors in choosing a Port Facility:  
When considering a location for a Port facility to support both construction and operation 
of your offshore wind park, please rate the following facility characteristic based on the 
level of importance to you—0 being least important or not considered and 4 being the 
most important: 

1. Water access  
• Adjacent to lay-down and storage:       
• Adjacent to assembly area:       

2. Road access  
• Adjacent to lay-down and storage area:       

• Adjacent to water access:       

3. Rail infrastructure  
• Overall Importance:       

• Adjacent to lay-down and storage area:       

• Adjacent to water access:       

4. Distance of the Port Facility from the wind farm to support construction:       
• What is your ideal distance?       

• How far is too far?       

5. Distance of the Port Facility from the wind farm to support operation and 
maintenance 
• What is your ideal distance?       

• How far is too far?       

6. Proximity of the lay-down area to the port facility:       
• How far is too far?       
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7. Importance of criteria other than infrastructure 
Please rate the following facility characteristic based on the level of importance to 
you—0 being least important or not considered and 4 being the most important:  

• Shipbuilding capabilities for any special vessels required      

• Repair capabilities for any special vessels required      

• Dry-dock      

• Proximity to educational and training resources      

• Available skilled work force      

• Available work force (requires training)       

• Community acceptance and/or support for the project      

• Other       

(2) Port staging space requirements  
1. Minimum construction lay down area:       

2. Minimum outdoor storage area:       

3. Minimum land side assembly area:       

4. Minimum staging area:       

5. What is the area needed (square feet) for assembly and final welding of component 
parts? (Please rate on the level of importance to you—0 being least important and 4 
being the most important) 

• foundation       

• tower       

• nacelle       

(3) Specific infrastructure requirements  
1. Road access:  

• Minimum road curve radius:       

• Maximum vertical clearance:       

• Maximum width clearance:       
2. Water access:  

• Minimum navigation channel depth:       

• Minimum navigation channel width:       

• Minimum navigation channel turning radius:       

• Minimum berth requirements (e.g., pier length, mooring requirements, etc.): 
       

3. Minimum indoor storage requirements for equipment and material 
• Length:        

• Width:       

• Height:        

• Square footage:        
4. Minimum dock requirements  

• Dockage needed (# of slips)       
• Minimum and maximum length of slips        



Developer Questionnaire  

 - 7 -

• Minimum depth at dock        

5. What is the importance of the location of electric grid infrastructure connection point 
in relationship to location of wind generation facility and in turn to the location of the 
staging area for construction? Please rate as 0 being least important and 4 being the 
most important:       

VI. Construction 

(1) Construction Timing 
1. Anticipated construction start date:        

2. Anticipated receipt date of initial supplies and equipment at the staging port:        

3. Construction rate for each project (e.g., MW and/or turbines to be constructed per 
month or per year):        

4. Preliminary schedules for both staging and build-out phases:       

5. When do expect to start installation training?       

(2) Estimated crane capabilities required:        

(3) Estimated number and type of required cranes:  

Foundations:      

Turbine Components:       

(4) Note any special manufacturing and assembly requirement anticipated:       

(5) Give a best estimate on most probable offshore size turbine 
1. in 1-2 years:       
2. in 3-5 years:       
3. in 6-8 years:       

VIII. Other 

1. Estimated cost of project construction        
2. List any organization, contractors or educational institutions you have been in contact 

with, or would like to work with in the future:         
3. Give anticipated insurance issues:       
4. How useful is a system like NOAA's Physical and Oceanographic Real Time System 

(PORTS) that measures tide, current, wind, and water level, among other values, and 
conveys that information to port operators and mariners, to your: 
• port operations for construction?  

 Not very useful  Moderately useful    Very useful   Critical 
 Don't know 

• port operations for maintenance? 
 Not very useful  Moderately useful    Very useful   Critical 
 Don't know 

 
5. How useful is an offshore Integrated Ocean Observing System (IOOS), that measures 

wave height, wind, and current,   among other values, and conveys that information to 
port operators and mariners, to your: 
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• Offshore operations for construction? 
 Not very useful  Moderately useful    Very useful   Critical 
 Don't know 

• Offshore operations for maintenance? 
 Not very useful  Moderately useful    Very useful   Critical 
 Don't know 
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CAPE COD CANAL 
Transit Analysis for Nantucket Cape Wind Location 

 
Capt. Jeff Monroe       Oct. 14, 2009 
 
 
The Cape Cod Canal is part of the Atlantic Intercoastal Waterway and was 
designed to provide a protected inland route for vessels transiting between 
Buzzards Bay and Cape Cod Bay in either direction. The canal is maintained and 
operated by the US Army Corps of Engineers (USACE) and operates with a 
mandatory traffic control system.  Vessels up to 825 feet in length can use the 
canal.  Traffic lights are used to govern the approach of vessels over 65 feet 
(19.8 m), and are located at either end of the canal.  USACE Vessel Traffic also 
operates on VHF radio. 
 
The canal is 17.4 miles (28 km) long from entrance buoy to departure buoy.  Of 
the entire length, 7 miles (11.3 km) are cut through land (Cape Cod).  The canal 
is 540 feet (164.6 meters) wide and is spanned by three bridges, the Cape Cod 
Canal Railroad Bridge and two highway bridges, the Bourne and the Sagamore 
Bridges.   The three bridges that span the Canal were designed to allow for 135 
feet of vertical clearance above mean high water. 
 
The canal has an authorized depth of 32 feet at mean low water.   Of note is the 
swift current running in the canal which changes direction every six hours and 
can reach a maximum velocity of 5.2 miles per hour, during the ebb (westerly) 
tide.    
 

 
 

Cape Cod Canal between Cape Cod and Buzzards Bays 
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Distance from Boston to the site of the Cape Wind Project through the Cape Cod 
Canal is approximately 125 nautical miles (NM)  based on 52 miles (NM) from 
Boston to the Cape Cod Canal, 17 (NM) miles through the canal and an 
additional 56 NM miles to the approximate site of the wind farm installation.   
 
The route between Boston and the approximate site of the Cape Wind installation 
is approximately 250 miles, or approximately 125 miles additional.  Vessels 
traveling on the seaward side of Cape Cod must use the outbound lane of the 
traffic separation scheme and may divert to the site upon approaching Nantucket 
Sound.  
 
Travel time is approximately 21-24 hours through the Canal based on 6 knots.  
Travel time outside of Cape Cod is approximately 42-45 hours based on the 
same speed. 
 
The Cape Cod Canal has a limiting air draft of 135 feet at mean high water.  Tidal 
range in the canal is approximately 5 feet; allowing an additional maximum of 3 
feet additional air draft clearance at the stand of the tide.  Transit time is 
approximately 3 hours through the canal.  
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POTENTIAL WIND TURBINE DELIVERY SHIPS 
 

Capt. Jeff Monroe 
 

Prepared for Tetra-Tech 
 

There are a series of appropriate vessels that are used to carry wind turbine units.  Each of 
these vessels has particular advantages and disadvantages in relation to deliveries to the 
US East Coast. 
 
Vessel types appropriate for these operations include: 
 

• Semi-Submersible Heavy Lift Vessels 
• Heavy Lift Bulk Carriers 
• General Bulk Carriers 
• Barges 
• Multipurpose Ships 

 
 

1. Semi-Submersible Heavy Lift Vessel 
 

– Vessel is traditionally able to be ballasted down and cargo is floated on 
and off.   

– May also be outfitted with cranes. 
– May be used for handling large quantities of cargo without needing to be 

submerged. 
– Capable of lifting very large loads 
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Advantages:  
 

• Very flexible for unusual cargo or large quantity of cargo 
• Able to carry very large loads 

 
Disadvantages:  

• Very wide and cannot be accommodated in many ports 
• Must handle lifts in very deep water 

 
East Coast Port Access 
 

• Portland 
• Boston 
• Davisville 
• New York 
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2. Heavy Lift Bulk Carrier 
 

– Usually box shaped holds supported by large onboard cranes to load and 
off load project cargo and non standard size cargo. 

– Generally fitted with smaller hatches and large holds. 
– Self unloading 
– Hold large amounts of component cargo plus deck cargo 

 

 
 

 
Advantages 

• Can move large quantities of cargo  
• Flexible for moving project cargo 
• Able to move large components on deck 

 
Disadvantages 

• Vessels exceed 800 feet 
• Operate at deep drafts 
 

East Coast Port Access 
• Portland 
• Portsmouth 
• Boston 
• Davisville 
• New York 
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3. General Bulk Carrier 
 

• Designed for large quantities of bulk cargo  
• Cargo stored below deck 
• Large hatches and holds 

 

 
 

Advantages 
• Can move large quantities of cargo  
• Flexible for moving project cargo 

 
Disadvantages 

• Vessels exceed 800 feet 
• Operate at deep drafts 
• Limited deck storage capability 
 

East Coast Port Access 
• Portland 
• Portsmouth 
• Boston 
• Davisville 
• New York 
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4. Barges 
 

– Generally broken down into inland and ocean going.  
– large flat area that is suitable for stacking of cargo.   
– Requires a tug for movement.   
– Generally is open to the elements.   

 
Advantages 

• Can move large quantities of cargo  
• Flexible for moving project cargo 
• Able to move large components on deck 
• Operate at shallower drafts then ships 

 
Disadvantages 

• May be very wide 
• Operate at low freeboards 
 

East Coast Port Access 
• Portland 
• Portsmouth 
• Gloucester 
• Boston 
• New Bedford 
• Fall River 
• Davisville 
• New York 
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5. General Purpose Ships 
 

• Designed for multiple configurations 
• Can be used for various types of cargo 
• Often equipped with self unloading capability 
• Designed for port with limited shore facilities 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Advantages 
• Can move moderate quantities of cargo  
• Flexible for moving project cargo 
• Able to move large components on deck 
• Operate at shallower drafts then large bulk carriers 
• Smaller and more compact than large carriers 
• Readily available in market 
• Lower operating costs and charter rates 
• Can access almost all US East Cost Ports 
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Disadvantages 

• Carry less cargo than large ocean carriers 
 

East Coast Port Access 
• Portland 
• Portsmouth 
• Gloucester 
• Boston 
• New Bedford 
• Fall River 
• Davisville 
• Providence 
• New York 
 
EXAMPLES 
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WIND ENERGY PROJECT 
TETRA-TECH, Inc. 

 
COMPARISON OF SELECTED 

NORTHEAST PORTS FOR POTENTIAL HANDLING OF WIND POWER 
OFFSHORE ENERGY INSTALLATIONS 

Capt. Jeffrey Monroe, MAI 
 

 
1. INTRODUCTION 
 
Northeast wind farm projects are becoming key components of State energy plans as 
coastal locations are being evaluated for the potential erection of Offshore Renewable 
Energy Installations (OREI).  Key to offshore projects are the availability of seaport 
facilities within reasonable geographic distances which are able to provide a wide range 
of support for fabrication, construction and assembly of wind generation units.   
 
The ports in the Northeast offer good potential for support of these proposed projects.  To 
evaluate each port, the following criteria were developed for evaluation. 
 

1. Location 
2. Availability of Port Facilities  
3. Size of Port Facility 
4. Availability of open and covered space 
5. Compliance with US Federal Security regulations 
6. Berth size including depth of water and length of pier face 
7. Width of apron  
8. Distance from apron to storage 
9. Road and rail access 
10. Crane availability and capacity 
11. Other equipment 
12. Labor costs 
13. Stevedoring  
14. Terminal operating parameters 
15. Financial condition of the port 
16. Security 
17. Safety / cargo damage record 
18. Tariff assessment on tonnage or project cargo rates 
19. Terminal free time and storage charges 
20. Dockage and line handling rates 
21. Labor agreement for third party contractors 
22. Environmental / Regulatory Issues 
23. Surrounding land uses / community support 
24. Inland passage distance 
25. Value-added services 
26. Ownership, control and operation of each facility 
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27. Ability to effect discounted long term contracts 
28. Current facility use 
29. Long term availability 
30. Miscellaneous fees and assessments 
31. Potential for expansion / infrastructure improvements 
32. Overall physical condition of the facility 

 
2.  THE NORTHEAST PORT MIX 
 
A number of key ports in the Northeast have the potential for handling wind generation 
units including importing of components, storage, assembly and exporting to the 
construction site.  Based on the above criteria, the following ports have potential facilities 
or marine terminals for handling of equipment not related to any specific OREI site. 
 

1. Halifax, Nova Scotia 
2. Yarmouth, Nova Scotia 
3. Brewer, Maine 
4. Searsport, Maine 
5. Portland, Maine 
6. Portsmouth, NH 
7. Gloucester, MA 
8. Salem, MA 
9. Boston, MA 
10. New Bedford, MA 
11. Fall River, MA 
12. Providence, RI 
13. Davisville, RI 
14. New London, CT 
 

3. THE MASSACHUSETTS PORT MIX 
 
The Commonwealth of Massachusetts has a varied mix of marine activities in its five key 
port areas.  These ports serve as transition points where cargo moves to and from marine 
modes including ship and barge to land based modes, in particular truck or rail.  This 
connection is being made to both international and domestic markets.   
 
Massachusetts has a number of ports that because of their existing or proposed marine 
terminals, geographic location and surrounding market area already have substantive 
marine activity including a wide range of freight activity.  The Commonwealth has one 
major tonnage and diversified seaport and four smaller niche ports that operate in the 
marine network. The major seaport is Boston and the niche ports include Gloucester, 
Salem, New Bedford and Fall River.  
 
Gloucester has a large fishing industry and the potential to develop an all water ferry 
connection to the Province of Nova Scotia in Canada.  The port has land area to develop a 
new marine facility for commercial activities.  It has a readily available skilled work 
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force and diverse marine service sector.  It also has rail access that would provide access 
to the national rail system and the Route 128 corridor provides excellent highway 
connections to the New England highway network 
 
Salem has limited potential for substantial expanded marine industrial activities.  It has a 
small and shallow harbor that has poor road connections to the waterfront.  The port 
already provides supplemental marine support for the expanding petroleum and gas 
network in New England. The port’s only deepwater commercial terminal is situated at 
the head of the harbor and there are several former rail rights of way that connect to 
inland points.  The expansion of pipeline connections from the terminal into the gas and 
petroleum network was first identified in the study conducted in 1994 by the Governor’s 
Commission on Commonwealth Port Development.  While the terminal is primarily used 
to supply the needs of the Salem Power Plant, it has the capacity to handle additional 
marine operations including OREI processing.   The port however does not have enough 
of a transportation network to meet a wide range of industrial needs which would require 
adequate waterfront property, deep water access, unencumbered road access and direct 
highway and rail connections.  It does have the potential for all water based activities not 
dependant on road or rail connectivity.  
 
New Bedford is already an active freight seaport and is a major logistical connection for 
agricultural products entering the New England market.  Highway connections are good 
and the port would benefit from expanded and improved rail connections to meet freight 
needs.  New Bedford is a small niche port that can continue expand activities with some 
infrastructure improvements and investment.  It has sufficient deep water access for the 
size and type of vessel common to most break bulk and project cargo and has available 
property for expansion. 
 
Fall River is also an active niche port serving several international markets.  The area is 
ringed with liquid bulk terminals and has the potential for expanded industrial activities 
at the State Pier.  The State Pier has available storage and land area for operations but is 
used for both industrial and tourism based activities. One way of enhancing Fall River’s 
ability to handle more marine industrial operations is to remove tourism based activities 
from the State Pier.  The port has good highway access and a rail corridor which requires 
additional infrastructure improvements.  
 
Boston is the largest and most prominent freight port in the Commonwealth.  It has the 
most diversified port mix and handles the largest volume of containers in New England 
and the second largest amount of petroleum cargo.  The port mix includes containers, 
general cargo, automobiles, scrap metal, road salt, project cargo, refined petroleum 
products, liquefied natural gas, international port of call and homeport cruise passengers 
and domestic commuter and outer harbor ferry operations.  Boston has some critical key 
advantages and some distinct disadvantages for potential growth.  The port is situated 
within one of New England’s largest market areas and there is a significant amount of 
related port business, a wide range of diversity in the port operational mix and a strong 
commitment to expanding activities.  The port also has numerous terminals, deep water 
access, full marine services and a large and skilled work force.  The port has enhanced 
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the economies of scale at its two major freight terminal, Conley and Moran Terminals, by 
consolidating container operations at Conley Terminal in South Boston, nearest the open 
seas and deep water areas, and shifting auto import and processing operations to Moran 
Terminal in Charlestown. This has resulted in lower overall operating costs and has 
enhanced the operating authority’s ability to attract and retain auto carrier and processing 
services.  This trade suits the terminal’s deeper draft limitations and a longer port transit.   
 
Boston has been limited in its ability to take full advantage of significant industrial 
growth.  A series of development projects have gentrified port areas which have created 
choke points for the marine terminals.  South Boston for example had been developed by 
the railroads for the handling of freight at numerous piers, but most of the original 
infrastructure has been replaced by new and non-related commercial and residential 
development.  The result is that most of the rail infrastructure has been removed and 
direct rail connections to the waterfront that would provide better access are gone.  
Roadways are congested and direct street connections between the terminal and highway 
connectors are inefficient.  The nearest major rail terminal is located at Alston Yard, 
some 14 miles from the port, and is expensive to access.   
 
Specific data on each port is contained in the following port profiles. 
 
3.1 BOSTON, MASSACHUSETTS  
 
3.1.1 Background 
 
The Port of Boston is located north of Cape Cod and is adjacent to the main shipping 
routes between Southern and Northern New England.  Within New England, the Port of 
Boston is the second largest tonnage port, the largest container port, the largest 
international passenger port and the largest oil port in Massachusetts.  The port is 
historically known for its diverse maritime mix including general cargo including 
containers, petroleum, liquefied natural gas, bulk cargo, project cargo, automobiles and 
fishing.  Although in recent years some segments of the port’s activities have declined, 
notably fishing, the Port of Boston remains the largest of the Commonwealth’s five major 
seaports.  The port has two shipyard facilities, hosts several commuter ferry operations, 
marine research activities, marinas, and the largest U.S. Coast Guard facility in New 
England.   
 
Including liquid bulk cargo, the Port of Boston handled over 15 million tons of cargo in 
2007, making it the second largest tonnage port in New England behind Portland who 
handled 25 million tons, mostly crude oil bound for Canada.  Of the port’s total tonnage, 
1.7 million tons were containerized cargo representing 216,434 TEU’s.  With 4 container 
cranes, the annual port throughput averages 2,140 containers per acre.   The port hosted 
over 1,000 vessel calls in 2007.   
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3.1.2 Facilities  
 
The public marine passenger and cargo facilities in the Port of Boston are managed by 
the Massachusetts Port Authority (Massport).  The Authority owns, operates and leases 
approximately 500 acres of property in Charlestown, East Boston, and in South Boston.  
Most of the properties are located within the Commonwealth’s regulated Designated Port 
Areas (DPA), which are restricted to maritime industrial activities. 
 
These facilities include the Paul W. Conley Container Terminal in South Boston, the 
Boston Autoport located at the combined Mystic River Pier 1 and Moran Terminal in 
Charlestown, the Black Falcon International Cruiseport, the North Jetty cargo facility and 
the Boston Fish Pier all located in South Boston.  The Authority also owns East Boston 
Pier 1 and adjacent properties in East Boston.   

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
The 101 acre Paul W. Conley Container Terminal is the largest marine facility in the 
harbor and is utilized for cargo container operations.   The facility has 2000 linear feet of 
berthing with depths of between 40 and 45 feet.  The terminal is equipped with four, low 
profile gantry cranes capable of 30 moves an hour and the terminal can handle vessels up 
to an average of 5,000 TEU’s, considered mid-size in the current vessel market.  The 
container terminal handled nearly 220,000 TEUs in 2007, up 10% from 2006.   
 
Boston Autoport is primarily used for automobile import, processing and distribution and 
has capacity for approximately 50,000 cars per year.  There is some covered storage for 
high-value automobiles on site in the former Mystic Pier transit shed.  The property 
encompasses approximately 50 acres of land, not all actively utilized and suitable for 
OREI processing.  The facility is also equipped with a shoreside gantry crane.   
 
Other facilities include the former Revere Sugar site, which is being utilized for some 
storage and has good potential for OREI assembly.  It also operates the North Jetty 
facility in South Boston, also underutilized and adaptable to OREI assembly.  
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3.1.3 Harbor Profile 
 
Boston Harbor is the largest physical harbor in New England and is well protected with a 
wide and easy to navigate entrance and large inner harbor with deep water access. The 
entrance to the harbor has a number of dangers and numerous shoals and islands.  There 
are two dredged channels and two traffic separation schemes which define the approaches 
to and into the harbor for deep draft vessels.  The entrance is well marked by navigational 
aids and the entrance to the port is close to the pilot station located in Massachusetts Bay.   
 
Boston’s Main Ship Channel extends from the harbor entrance to the mouths of the 
Mystic and Chelsea Rivers and to the Charlestown Bridge on the Charles River.  The 
Federal project channel depth is forty feet deep from the harbor entrance to the mouth of 
the Mystic River and is 35 feet in parts near the south side of the harbor to 35 feet above 
Commonwealth Pier.  There are several deep draft ship anchorages in the harbor with the 
anchorage on the north side of President Roads used most frequently for ships and 
barges.  Tidal range is around 9-9.5 feet with two highs and two lows per day.  Harbor 
currents are generally less than 1 knot.   
 
3.1.4 Advantages 
 
The port is well sheltered and has significant support mechanisms in place for 
commercial vessel activity and OREI assembly.  There are numerous roadway 
connections to most of the main marine terminals which are heavily used.  The port is the 
largest support center for marine activities in New England with a diversified mix of 
services and associated businesses. 
 
3.1.5 Disadvantages 
 
Boston is a typical metropolitan port, with gentrification pressures and limited ability to 
expand marine activities.  While there are numerous road connections to terminals, many 
are congested and pass through residential areas creating conflicts with pedestrian and 
automobile traffic.  Rail connectivity is very limited in several areas including South 
Boston, Charlestown and East Boston.   Boston’s container and auto terminals have no 
direct access to the nation’s doublestack rail network.  Boston is considered to be a high 
cost port due to existing labor agreements and work rules, expensive infrastructure and 
volume capacity. The marine terminals, particularly Conley Terminal, have limited area 
to expand their property boundaries which would affect other utilization.  Vessel access 
to the inner harbor, specifically, Charlestown and Chelsea Creek is draft and length 
limited.   
 
3.1.6 Potential 
 
There is adjacent property that can be purchased and added to the existing terminal 
footprints to allow for expanded yard area allowing for dedicated OREI processing. 
Roadway connections to the terminals in most cases also need to be improved. 
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Boston’s industrial marine growth is tied to three major areas to expand marine activities.  
These include: 
 

• Expansion of  terminal size 
• Improvement of roadway connections to main highways that avoid the inner city 

roadways 
• Creation of a better connection to the national rail network 

 
 
3.2 FALL RIVER, MASSACHUSETTS 

 
3.2.1 Background 
 
The Port of Fall River is located at the mouth of the Taunton River at the head of Mount 
Hope Bay, at the northeast side of Narragansett Bay, near the Massachusetts-Rhode 
Island border.   The port is approximately 18 nautical miles from the south entrance of 
Narragansett Bay, which flows into Rhode Island Sound, 17 miles west of the Cape Cod 
Canal and approximately 90 nautical miles south of Boston. It is geographically located 
about 46 miles (74 km) south of Boston, 16 miles (26 km) southeast of Providence, RI 
and 12 miles (19 km) west of New Bedford.  The port is historically known for its 
manufacturing and distribution and has developed an active break-bulk trade. Cargo 
operations have included handling mostly break-bulk cargoes such as bananas, wallboard, 
heavy equipment, automobiles, wood pulp, chemicals, newspaper and seafood.   
 
The port encompasses the waterfronts of Fall River and Tiverton, Rhode Island on the 
east side of the Taunton River and the waterfront of Somerset, MA on the west side of the 
river.  The port has good highway access and is served by U.S. Route 6, Routes 24, 79 
and 138 and Interstate 195 that connects to Providence, RI with Cape Cod. There are rail 
freight activities through CSX connecting to several industrial sites in Fall River.  In 
addition to freight activities, there are several cruise ship visits each year and a number of 
recreational vessels activities supported by marina facilities at several locations. 
 
3.2.2 Facilities 
 
The port has a number of private facilities and one principal public facility.  The Borden 
and Remington Corp. Wharf is 380 feet long with 28 foot depth alongside.  The pier is 
used for handling of latex and caustic soda, is owned by the Tillotson Co. and operated 
by the Borden and Remington Corp. 
 
The primary marine facility for the City of Fall River is the State Pier and is located on 
the site of the former Fall River Line Pier, which was a major steamship operator in New 
England.  The State owned general marine terminal provides two deep-water berths, a 
398 foot berth with 15 to 35 feet depth alongside, and a 620 foot berth with 35 foot depth 
alongside.  There is also an 85,000 square foot terminal and roll-on/roll-off facility, as 
well as 7 acres of open storage yards.  The terminal is equipped with an 80 foot Roll-
on/Roll-off ramp and a 100,000 lb truck scale.  There are three rail spurs, which provide 
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direct on-dock rail connections; only one is operable.  The pier handles break-bulk and 
containers at the State Pier.  This cargo comes primarily from the Cape Verde Islands, 
and vehicles and equipment from Angola.  The port also handles frozen fish, totaling 
approximately 750 tons/year, from a fish processing vessel as well as petroleum products 
at several private terminals.    The State Pier represents the best alternative for OREI 
processing.  
 
Just north of the State Pier is the USS MASSACHUSETTS Battleship Memorial where 
there are a number of former naval vessels berth.  The memorial is an active museum 
open to the public and cannot be utilized for marine industrial activities.  
 
There are several dedicated petroleum and coal facilities in the port that may be adaptable 
for OREI processing. Two miles above the State Pier is the Shell Oil Company Wharf 
with a 700 foot berth with 30 foot depth alongside.  The terminal handles petroleum 
products and is owned and operated by Shell Oil.  In Tiverton, is the Texaco Tiverton 
Terminal with a 721 foot berth and 35 foot depth alongside.  The facility is owned by 
Texaco.  Northeast Petroleum has two piers; the pier 1 berth is 700 feet long with 32 foot 
depth alongside and pier 2 berth is 700 feet long with 34 foot depth alongside. Fuel 
Storage Inc. operates a facility with a 795 foot berth and 35 foot depth alongside. 
 
On the west side of the Taunton River is the Brayton Point Station Dock which has a 
1,017 foot berth with 34 foot depth alongside.  The facility is designed to handle fuel oil 
and coal and is owned by New England Power Company.  Montaup Electric Company 
owns and operates a wharf with a 645 foot berth and an alongside depth of 34 feet.  The 
facility is designed for handling fuel oil and coal.   
 
3.2.3 Harbor Profile 
 
The main access to the port is down the Taunton River, through Mount Hope Bay, and 
into Narragansett Bay, before entering the shipping lanes of the Atlantic Ocean.  The 
harbor is a medium deep-water harbor with a 35 foot deep federal channel through Mount 
Hope Bay to about 1 mile above the Brightman Street Bridge.  There are additional deep 
dredged channels near the north Tiverton waterfront between 20 and 33 feet of depth.   
The harbor has no designated anchorages. 
 
There are two bridges which cross the Taunton River.  They include a fixed bridge at the 
State Pier with an air draft clearance of 135 feet.  The second bridge is a bascule style 
bridge with a 60 foot clearance about 1.3 miles above the fixed bridge.  There are 
additional bridges upstream on the river but outside of the deepwater port. 
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Tidal currents are generally not a problem for navigation.  The mean range of the tide is 
around 4.5 feet at Fall River.  Pilotage is compulsory for foreign vessels of 350 gross tons 
or more and US vessels under register of 350 gross tons or more.  Pilotage is provided by 
Northeast Marine Pilots.  The port has US Customs port of entry capability through New 
Bedford.  The port has available tug services available in the port and from Providence, 
RI.  There are some repair services but no dry-docking capability.  There are two small 
shipyards in the port on the west side of the harbor that provide skilled workforce 
capability for wind projects.   
 
3.2.4 Advantages 
 
The port is well protected and has support mechanisms in place for commercial vessel 
activity including OREI assembly and processing.  There is cargo storage and handling 
capacity which can be utilized for fabrication and the area is supported by good road and 
reasonable rail access. The port has a ro-ro facility at the State Pier which can be used for 
handling wheel based industrial components.  There is also capacity at some of the 
private terminals for new industrial development. 
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3.2.5 Disadvantages 
 
Vessel draft is limited to 35 foot overall depth which limits large vessel access.  The State 
Pier can only handle small cargo ships. The warehouse space at the terminal is unheated, 
provides only temporary storage, but does provide weather protection for project 
assembly. Most of the most critical infrastructure in the port is aging and in need of 
repairs and improvements. 
 
The port’s commercial and industrial expansion is also hindered by issues around 
gentrification and a focus on tourism based activities on the Fall River waterfront.  There 
have been a number of proposals for expanded industrial development including a 
proposal for developing an LNG import facility which has been met with significant local 
opposition. 
 
3.2.6 Potential 
 
There are several main areas for industrial growth well suited to OREI processing.  Its 
proximity to the major shipping route near the Cape Cod Canal places the port in a 
position of taking advantage of OREI processing using smaller ships and barges.   
 
One of the most significant opportunities is the stalled construction of a Liquefied 
Natural Gas facility in the port.  If not completed, this could potentially provide a parcel 
of available land for OREI processing in the port.   
 
3.2.7 Required Improvements 
 
The State pier requires additional investment to bring it up to industry standards for 
expanded cargo handling and there are several other facilities that require infrastructure 
improvements including bulkheads, piers and wharves.  The site needs to be expanded 
and there is an unused salt storage area near the State Pier that should be annexed to 
create increased capacity.  The rail needs to be restored in some areas and trackage 
improved to accommodate increased cargo shipments.  An estimated $15 million is 
required for State Pier improvements. 
 
 
3.3 GLOUCESTER, MASSACHUSETTS 

 
3.3.1 Background 
 
The Port of Gloucester is located on Cape Ann and is approximately 26 miles north of 
Boston.  Cape Ann is located adjacent to the main shipping routes between Southern and 
Northern New England.  The port is historically known for its fishing industry.  Although 
in recent years fishing has declined, the port still supports an active fish processing 
industry.  
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3.3.2 Facilities 
 
The primary facilities in the port consist of the Gloucester Marine Terminal and the State 
Pier.  The principle businesses are fishing, fish processing, recreational boating, marine 
repair and supply and a fledgling cruise ship business.  The port has a small cruise ship 
facility known as the Gloucester Marine Terminal.  The terminal is accessed via the 
North Channel of Gloucester Inner Harbor and can accommodate vessels up to 500 feet 
(152.4m) in length and drawing up to 18 feet (5.5m).  The facility is owned by the City of 
Gloucester and is limited to tourism activities.    
 
The largest facility is the State Pier which is dedicated to fishing activities.  The 7.8 acre 
facility has a 4400 square foot wharf with 1400 feet of berthing with depths of between 
17 and 20 feet at mean low water (MLW).  There are several buildings that support the 
fishing industry on site.  There is a dredged channel to 20 feet MLW providing access to 
the pier. 
 
There are a number of businesses that support marine activities including several small 
boat marinas.  There are also a number of repair yards and associated businesses.  There 
is little capability at existing facilities for OREI processing.  
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3.3.3 Harbor Profile 
 
Gloucester Harbor is a well protected harbor with an easily navigable entrance and broad 
inner harbor located on the south shore of Cape Ann.  The entrance to the port is close to 
the pilot station located in Massachusetts Bay.   
 
The outer harbor has a protective breakwater that extends from the east side of the harbor 
entrance at Easter Point.  Primary access is on the western side of the harbor entrance.  
The harbor shallows quickly from about 18-52 feet outside the entrance, to 25-30 feet 
within the harbor to less than 15-24 feet in the inner reaches.  The channel entrance is 
approximately 400 yards wide with depths of 38-47 feet into the outer harbor.  
 
Tidal range is about 8.7 feet average and currents within the harbor are nominal.  Parts of 
the harbor entrance are difficult to transverse due to breaking waves in severe weather 
and a number of shoals and submerged obstacles.  There is a dredged anchorage for 
vessels up to 16 feet of draft about 300 yards southwest of the State Pier. 
 

 
 
 
The inner harbor is defined by a line between Fort Point and Black Point.  Access to the 
inner harbor is by a 300 foot wide project channel of 20 foot depth MLW. The harbor has 
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inner areas known as the Western Harbor which is closest to the town center and 
Southeast Harbor closest to the entrance.  There are shallow channel (less than 20 feet) 
accesses to the State Pier, Gloucester Marine Terminal and East Gloucester.     
 
3.3.4 Advantages 
 
The port is well sheltered and has support mechanisms in place for commercial and 
industrial activities.  The port has both rail and highway access which supports the traffic 
associated with the fish processing industry.  There is a waterfront commercial roadway 
connecting to Route 128 
 
 
3.3.5 Disadvantages 
 
The harbor entrance is narrow and deep but shallows quickly.  There is little deep water 
access to shore areas where large vessels can handle large vessels but are appropriate for 
barges  The immediate area in and around the shoreline is congested and has mixed 
traffic flow.   Although there is rail service to the City, it is limited at this time to 
commuter rail.   
 
3.3.6 Potential 
 
There are limited areas for industrial growth adaptable to OREI processing. A suitable 
location within the port, hosting at least 10 acres would have to be identified for the 
handling of processing assembly.  To take advantage of existing water depth, highway 
connections and other access issues, the facility should be located on the west side of the 
harbor. 
 

 
3.4 NEW BEDFORD,  MASSACHUSETTS 
 
3.4.1 Background 
 
The Port of New Bedford is located on the northwestern side of Buzzard’s Bay and is 
approximately 83 miles south of Boston.  The port, encompassing the City of New 
Bedford and the Town of Fairhaven, is historically known for its fishing industry 
connections but has developed a significant break-bulk trade.  The harbor, considered to 
be small geographically, is located at the mouth of the Acushnet River, and has direct 
access into Buzzards Bay, Vineyard Sound and the Atlantic Ocean. The harbor entrance 
is approximately 10 nautical miles from the beginning of the south entrance of the Cape 
Cod Canal. 
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The Port of New Bedford is a deepwater port and is one of the nation's major fishing 
ports. The fishing fleet includes more than 500 vessels operating out of the port. The Port 
of New Bedford also supports a diverse market of cargo transport.  Barge operations 
move aggregate and break-bulk cargo to the Islands of Martha’s Vineyard and Nantucket.  
Shipments of break-bulk cargo consisting of primarily of house goods are exported to 
Cape Verde and Angola.  The Port of New Bedford has the largest throughput tonnage of 
break-bulk perishable commodities in New England.     
 
The Port hosts reefer (refrigerated) vessels which handle fresh fruit, fresh and frozen fish. 
The labor force consists of approximately 30 ILA for vessel operations and 20 teamsters 
for warehouse operations.  The Port currently handles around 25 freighters per year and 
local roads support 100 top 150 truckloads of product shipment.   
 
3.4.2 Facilities 
 
The New Bedford waterfront has a number of large and small piers and wharves which 
are primarily used by the commercial cargo and fishing industry.  Most facilities have 
good highway connections as well as rail connections. Harbor regulations and berthing 
are enforced by the Harbor Development Commission (HDC) and the Port Maritime 
Security Unit except berthing for private terminals. 
 
New Bedford South Terminal Wharf has a 1,600 foot berth with 30 feet of depth and 
serves as the major offloading center for fish product.  The wharf has 250,000 cubic feet 
of refrigerated storage on site and handles primarily seafood.   The most southern portion 
of the facility has the potential to build out a 400 foot solid fill bulkhead and act as 
potential terminal.  The site has 10 acres of backland. 
 
Sprague Terminal just North of South Terminal works off a 740 foot berth with 27 foot 
depth alongside.  The pier primarily handles petroleum products.   
 
At the center of the inner Harbor, is the State Pier Terminal which has three berths 
measuring 450 feet, 600 feet and 775 feet with 30 foot depth alongside.  There is 125,000 
square feet of covered storage for general cargo.  Cargo service out of state pier includes 
the movement of break-bulk cargo to Cape Verde and Angola.  The facility can support 
freighter service and store over 135 containers.  American Cruise Lines operates out of 
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the facility bringing in a minimum of 20 ports of call on an annual basis and up to 89 
passengers per trip.  Ferry services also operate out of State Pier, including passenger and 
cargo service to Cuttyhunk Island and passenger service to Martha’s Vineyard. Ferry 
service brings over 115,000 passengers through the Port annually.  The Quick Start Ferry 
facility on New Bedford State Pier allows intermodal transfers of waterborne freight and 
freight carried by truck and rail. The terminal features a 27-foot pier depth, roll on-roll 
off capability, offsite cold storage, and easy access to the interstate highway system. The 
ramp is 100 feet long and 18 feet wide and will hold up to 200 tons.  
 
Above the Route 6 Bridge are Maritime Terminal, Bridge Terminal and North Terminal.  
The Maritime Terminal Wharf, operated by Maritime Terminal International, has a 600 
foot berth with 31 foot depth alongside.  The facility has 3 million cubic feet of 
refrigerated storage and is one of the largest U.S. Department of Agriculture-approved 
cold treatment centers on the East Coast for the use of controlled imported agricultural 
products. The terminal receives approximately 25 vessels a year, each carrying between 
1,500 and 4,000 tons of fish or, approximately 2,000 to 3,000 tons of fruit.  
 
The Bridge Terminal Wharf, on the northeast side of the harbor, is 450 feet long with 28 
foot depth alongside.  The wharf has a 500,000 cubic foot refrigerator warehouse and 
handles frozen and chilled food products.  The facility is owned and operated by Bridge 
Terminal Inc. 
 
American Pride Seafood is a private facility operating out of North Terminal and one of 
the world’s leading seafood product processors.  The bulkhead supporting their operation 
is 580 feet long with 25 foot depth alongside.  The facility has 63,400 square feet of 
refrigerated warehouse space, 57,500 square feet of freezer space and 34,700 square feet 
of covered warehouse space.   
 
Within the New Bedford North Terminal Wharf are commercial properties managed by 
the HDC.  These properties cover 25 acres of land. Tenants include the seafood 
processors Eastern Fisheries and Seawatch International, barge operators, ship repair 
facilities, and other maritime service businesses.  A 2 acre terminal site is proposed to 
come on-line over the next 5 years.  This facility is currently operated by the EPA as part 
of the superfund clean-up will revert back to City in the next few years.  The facility has 
rail connections that lead directly to the water’s edge. 
 
The port is considered a full service port and associated maritime industries include 
vessel maintenance and repair conducted at dockside or at repair facilities in New 
Bedford or in Fairhaven. The port has two moderate size shipyards, and equipment and 
provisions to support commercial and recreational vessels 
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3.4.3 Harbor Profile 
 
The Port of New Bedford is considered a moderately deep-water port with overall depths 
of 30 feet at mean high water. The harbor is protected by a hurricane barrier that is 
constructed across the harbor entrance and is equipped with an opening that can be closed 
during hurricane conditions and severe coastal storms. The port is considered a harbor of 
refuge for vessels in the region. 
 
The Harbor approach is characterized by a number of ledges and shoals.  The approach 
channel allows for safe navigation and avoids most of the obstructions.  The hurricane 
barrier entrance is 150 feet wide and opens up to a 350 foot wide channel, at a depth of 
30 feet, extending to a turning basin 350 yards (1,000 feet) just above the New Bedford-
Fairhaven Bridge.  The range of the tide is 3.5-4.0 feet and harbor currents are overall 
considered weak.  Maximum ebb and flood tide currents are under 2.5 knots average. 
 
There are vessel limitations due to the hurricane barrier and the highway bridge in the 
inner harbor.  The hurricane barrier opening width is 150′ (45.7 meters), the New 
Bedford – Fairhaven Bridge is 92′ (28.0 meters) wide.  All vessel transit from and to the 
New Bedford – Fairhaven Bridge are subject to daylight only restrictions for vessels with 
overall length above 400′ (121 meters) and / or beam above 59′ (18 meters) and is subject 
to wind velocity restrictions 

 
3.4.4 Advantages 
 
The port is well protected by the Hurricane Barrier and has support mechanisms in place 
for commercial and industrial vessel activity including OREI processing.  The port is has 
good road and rail access and adaptable warehouse capacity is significant.  The port has 
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excellent road and rail connections to its northern terminals and has several opportunities 
for expansion including OREI fabrication 
 

The harbor is challenged by a significant pollution problem due to local industries which 
up until the 1970’s discharged wastes containing polychlorinated biphenyls (PCBs) and 
toxic metals into New Bedford Harbor.  There are high levels of contamination 
throughout the waters and sediments of the Harbor which extends into Buzzards Bay. 
Hundreds of acres of marine sediment were highly contaminated. Biological effects of 
the contamination include reproductive impairment and death of marine life throughout 
the estuary, along with loss of marine biodiversity in areas of high contamination and 
gave New Bedford status as a Superfund Site.  Since 2004 the EPA has been dredging to 
remove the PCBs through a complex process for dealing with contaminated sediments.  
The EPA is expected to explore new technologies (confined aquatic disposal) that will 
reduce the demand for land-side facilities bringing the terminal facility under City control 
and opening other waterfront parcels up for development. 

 
Due to high levels of harbor contamination, no maintenance dredging had occurred for 
over 50 years and had become critical.  The port faced the loss of waterfront businesses 
unless maintenance dredging could be implemented.  In 2005, the first navigational 
maintenance dredging was conducted restoring portions of the harbor to useable depths.  
This has allowed business to increase and larger commercial vessels are returning to the 
harbor. 
 
3.4.5 Disadvantages 
 
Vessel draft is limited to 30 foot overall depth and the turning basin can only handle 
small cargo ships.  The Route 6 Bridge limits the size vessel that can access the north 
terminal portion of the harbor and being an outmoded swing bridge causes delays in 
travel time.  Some of the most critical infrastructure in the port is aging and in need of 
repairs and improvements. 
 
3.4.6 Potential 
 
There are several port areas adaptable for marine terminal expansion capable of 
supporting OREI processing. The State pier requires a significant amount of investment 
to bring it up to industry standards for cargo handling and there are several other facilities 
that require infrastructure improvements including bulkheads, piers and wharves. The rail 
corridor needs to be extended and trackage improved to accommodate increased and 
oversized shipments.  Commuter rail improvements are being planned and the 
engineering of commuter rail should include freight adaptable considerations.  
Development and of staging areas for trucks is also critical for increased activity in the 
port.  
 
The North Terminal owned by the Harbor Development Commission can be improved 
for handling of OREI fabrication and processing. Terminal facilities including the State 
Pier and North Terminal site should be equipped with a versatile mobile harbor crane and 
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ground support equipment.  This equipment can be used for both cargo handling and 
wind farm components. Additional dredging to provide better access to all deepwater 
berths should be completed and the turning basin should be lengthened to accommodate 
longer, higher tonnage cargo vessels.  Improvements to the Route 6 Bridge are critical to 
the passage of vessels to North Terminal and maximizing vessel access.  The suggested 
plan is to construct a double vesicle bridge. 
 
3.5 SALEM, MASSACHUSETTS 
 
3.5.1 Background 
 
The Port of Salem is located 11 miles southwestward of Cape Ann and is approximately 
12 miles northeastward of Boston.   It is a small harbor, part of an irregular indentation in 
the shoreline of Massachusetts Bay.  The watershed area also includes the Manchester, 
Beverly and Marblehead Harbors.  The port is primarily known for its recreational and 
yachting industry.  It also has a deepwater oil facility and commuter passenger service 
connecting to Boston.   
 
 

 
 
3.5.2 Facilities 
 
The principle deepwater facility in Salem Harbor, Salem Terminal, is located at the head 
of the harbor.  The facility handles petroleum for the 67 acre New England Power 
Company plant owned by Dominion Energy.  In addition, Key Span Energy operates a 15 
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acre support facility for an offshore Liquefied Natural Gas handling platform.  The port 
has a 2 acre commuter ferry facility with connecting service to Boston.  There are a 
number of fishing and recreational boat slips in the harbor and the National Park Service 
has an 800 foot berth used for historic vessels.   
 
The port has fuel, water, provisions and general marine services available including 
several small machine shops mostly servicing smaller craft.  There are no dry-dock or 
shipyard facilities in the port for large commercial craft. 
 
3.5.3 Harbor Profile 
 
Salem Harbor is a well protected harbor with three main channels that serve the 
watershed area.  The Salem Channel is the primary access channel for deep draft vessels 
and passes through Salem Sound for approximately 3 nautical miles.  The channel 
connects to a turning basis at the west side of the harbor at the Salem Terminal Wharf.  
The turning basin has a controlling depth of 27 feet and the controlling depth for Salem 
Channel is 31 feet.  The harbor also has a special area anchorage.  The harbor extends to 
the Salem Waterfront where the National Park service, waterfront recreational and fishing 
piers and ferry terminal are located.  Depth in most cases is less than 18-20 feet.    
 
The overall range of the tide in the harbor is between 8.5 and 9 feet.  Within the harbor 
the current has minimal velocity.  There is ice buildup at the head of the harbor during 
very cold winter months, mostly in January and February.  Tugs services are available out 
of Boston and  Salem is a US Customs Port of Entry. 
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3.5.4 Advantages 
 
The port is well sheltered and has some commercial vessel activity.  The Salem Terminal 
site is underutilized and may be adaptable for some OREI processing.  
 
3.5.5 Disadvantages 
 
The community is a popular tourist destination and with the surrounding waterfront 
communities have significant recreational vessel activities which have hindered industrial 
waterfront development.  The focus is the strong potential for developing expanded 
activities for the emerging pocket cruise ship industry. 
 
There is little deep water access to shore areas near the center of the waterfront.  There is 
also very little area outside of Salem Terminal where large vessels can handle OREI 
components  The immediate area in and around the waterfront is congested and has poor 
capacity for high volume traffic flow.  Although there is rail service to the City, it is 
limited at this time to commuter rail.  The rail does not extend to the harbor areas but 
there are former rail right of ways that connect to the harbor area.  There is little space 
around the harbor for the development of freight activities other than what is currently 
handled at Salem Terminal.    
 
3.5.6 Potential 
 
The main area for commercial growth lies with the tourism based cruise business.  The 
community is well known and has good growth opportunity in marine based tourism 
activities.  There is limited capacity for OREI processing and fabrication.   
 
 
4.0 PORT MANAGEMENT 
 
There are multiple models for port management which range from simple terminal 
management within a port to combined or collective port management which encompass 
multiple facilities or waterfront properties.  Port management revolves around one 
essential factor, the ownership of property, which in most cases is retained for some 
public benefit.  The amount of port property and jurisdictional locations often dictate how 
the management will be structured. 
 
Ports or regions that mange their collective facilities cooperatively, or under the same 
management authority, often sustain growth more effectively. This is primarily because 
competition for public financial resources is limited.  Over the last fifty years, public 
entities have taken over large expanses of waterfront property, including terminals and 
similar marine facilities, to insure the infrastructure was protected and allowed to provide 
public benefit.  This was most significant during the transition from break bulk to 
container operations in the maritime industry which stranded many waterfront properties 
and left many facilities with marginal use. 
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In the United States, public entities include several types of management organizations.  
These include: 
 

• Municipal ports 
• State ports 
• Federal ports 
• Quasi-governmental ports or commissions 
• Public port authorities 

 
Municipal ports are more common in small port areas.  The local municipal entity, town 
or city, provides management of the port’s facilities.  In most cases, the managers are a 
department of the local government, funded as port of the municipal budget.  The 
advantage is cost effective management, the disadvantage is the port competes for 
funding with schools and community services.  Portland Maine is an example of a 
municipal port. 
 
State ports are operated under the transportation department of a State and are managed 
or staffed with State employees.  Many communities have State owned facilities which 
are either promoted by the State or leased to a public or private entity.  In most cases 
State port management is limited to port promotion or infrastructure investment.  The 
advantage is coordinated transportation programs under a single State entity.  The 
disadvantage is funding competition.  Connecticut has a program under its Department of 
Transportation similar to this model.  
 
Federal ports are owned and operated by the Federal government.  They are used for 
specific purposes such as handling of military cargo.  Earle New Jersey is an example of 
a federal port.  
 
Quasi-governmental ports or commissions are ports created by State legislatures that 
have a form of separate governance but are dependant on the local or State government 
for funding and project approvals. They are intended to allow the local governmental 
entities to exert a level of local control over waterfront property in a community.  The 
advantage is the involvement of local government in decision making.  The disadvantage 
is that the waterfront issues can be so diverse, that progress is often slow for industrial or 
commercial development.  New Bedford’s Harbor Development Commission is an 
example of this type of structure. 
 
Public port authorities are entities that are created or enabled by State legislative action 
and have independent management and bonding authority.  They focus on commercial 
marine terminal activities but can often include other operations such as airports, marinas, 
real estate development, rail or highway infrastructure.  The advantage is that they have 
the ability to promote their business activities with limited involvement from local 
government processes.  The disadvantage is that they can have diverse policy from their 
host communities.  The Massachusetts Port Authority (Massport) is an example of this 
type of entity.  
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Another model is the regional port council concept which includes independent port 
agencies that work together to achieve common regional goals.  An effective model for a 
regional port cooperative is the Massachusetts Governor’s Seaport Council.  In this 
model each port is represented along with the key secretaries who have regulatory or 
development responsibilities for port areas, under the Office of the Governor.  Acting 
similar to a Metropolitan Planning Office (MPO), the council reviews projects, 
coordinates State’s response and allocates funding.  The council also provides a policy 
development forum that is coordinated with other State objectives. 
 
Ports themselves are a collection of marine terminals with associated landside 
transportation infrastructure.   They are generally a collection of both publicly and 
privately owned facilities that have common interests in the growth and development of a 
port area. Public entities often have leadership roles in the port and work with private 
entities to foster growth and development.  In many cases, public entities operate marine 
terminals in a similar fashion as the private entities.  The primary difference is that public 
entities are generally willing to handle all types of operations including cargo, industrial 
activities and other similar operations where private terminals only handle their own 
cargoes or activities.  
 
Terminal ownership and management, public or private, along with their associated 
operational structures differ according to their location, historic staffing structure and 
labor agreements.  For the most part, terminal operations can be divided into several 
categories.  These include: 
 

• Facility Management 
• Marine Operations 
• Vessel Services  
• Stevedoring Services 
• Shoreside Terminal Operations 
• Support and Maintenance Functions 

  
A public entity that is also a terminal operating company may undertake all of the service 
areas, contract some out or in some cases lease the terminal out to a third party operating 
entity.  Occasionally, the terminal owner will contract a third party management firm 
who will manage terminal staff and personnel on behalf of the owner.  There was also a 
realization that ports needed to engage professional management and partner with the 
private sector to expand opportunities and create efficiencies.  Rail and marine terminal 
operators began venturing into becoming transportation companies handling every aspect 
of cargo transportation “door to door”.  As the industry strengthened, many public 
entities that initially operated ports began leasing facilities out to the private sector who 
are becoming partners in both development and investment of publicly owned marine 
facilities.    
 
One of the major reasons for third party involvement is the limitation of liability for 
operating entities.  Marine and terminal operations can present a number of challenges 
and involve large numbers of personnel.  Injuries, damage to facilities, cargo damage or 
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environmental issues all pose a potential significant cost to terminal operators and 
experienced third party entities can often institute effective management systems to 
improve operational safety and efficiency. 
 
A stevedore is an individual or firm employing longshoreman for the purpose of loading 
and unloading a vessel.  Longshoremen are the personnel that handle the cargo aboard the 
vessel and ashore including yard and often ship equipment, as well as sort, check, stage 
and manhandle when necessary all commodities in transit.  The stevedore is the 
employing management firm while the longshoremen are employed on a regular or casual 
basis. While stevedoring is generally limited to cargo handling, line handling and other 
dockside services are generally handled by the same labor force. 
 
The stevedoring firm can either have regular employees or use contract labor.  Personnel 
are often members of a longshoremen’s union in the United States but there are also a 
number of non-union operations.  The stevedore is responsible for all salaries, benefits 
and care if a longshoreman is injured.   
 
When cargo (OREI components are considered to be project cargo) is received, the 
stevedore can act as the responsible receiving party or the cargo can be received by the 
terminal and handled on their behalf by the stevedore.  Stevedoring arrangements can 
vary according the practice and work arrangements in a port.  The stevedore can have an 
exclusive or non-exclusive for all cargo handling, may only handle one type of cargo on a 
terminal or may have leasehold on a portion of the terminal for a specific type of cargo 
handling, commodity or operation. 
 
Based on the arrangement, a license fee, percent of gross, fixed leased area fee or per 
unit/tonne fee is collected by the port from the stevedoring company.  Ports may also 
have the stevedore handle all billings and collections depending on the operation. 
 
In most cases, the stevedore will provide all ground equipment which includes forklifts, 
reach stackers or top loaders, yard hustlers, small cranes and other basic pier handling 
equipment.  Large cranes and similar equipment are generally provided by the port.  Use 
time and a fuel surcharge is generally charged to the vessel along with other fees.  
 
A fully functional form of the stevedoring operation is the terminal management 
company which is a stevedore that handles both the vessel and terminal cargo handling 
activities.  Marine terminals are managed worldwide in several ways, each with its own 
level of success and challenges.  These fall into several categories: 
 

• Publicly owned and operated 

• Agency owned and operated 

• Privately owned and operated 

• Publicly owned and contract operated 

• Agency owned and contract operated  

• Privately owned and contract operated 
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Public ownership as mentioned includes Cities, States or the Federal Government.  
Agency ownership includes port authorities or other agencies that are quasi-governmental 
and created by an act of a legislative body.  Private ownership facilities are those that are 
fully in the control and ownership of a private corporation. 

Public entities often elect to become landlord ports and have a third party operator take 
over cargo and marine operations.  They will generally engage terminal operating 
companies that also serve as the terminal stevedore and handle all aspects of the marine 
activities including administration.  To accomplish this successfully, it is necessary for 
the port to shift the cost center to the new operating entity.  Many ports have structured 
agreements with operators in the following manner: 
 

1. Contract Operator - The facility owner contracts a terminal operator to manage 
and control the facilities on a cost plus basis.  All revenue and expenses are 
retained by the owner.  Liability is assumed by the operator. 

 
2. Cost Share Operator - The facility owner contracts a terminal operator to manage 

and operate the facilities based on a cost share formula.  The owner assumes a 
portion of the infrastructure cost while the operator assumes the operating cost.  
The revenue is shared on a prorated basis and liability is assumed by the operator. 

 
3. Third Private Operator - A private operator assumes full responsibility for the 

facilities and pays a fixed lease cost to the facility owner. 

In the third option, this is only successful if there is adequate business revenue to justify 
the offsetting costs.  In many cases, this is not generated solely by the marine activity.  In 
numerous ports, new developments managed by the private sector are done in 
combination with hotel, convention center and other compatible but non-maritime related 
activities.  This is only successful with non-cargo based marine activities such as cruise 
ship operations.  In some cases however, land rich cargo facilities have been diminished 
in size to accommodate non-marine activities. 
 
There are several advantages and disadvantages to each system.  Basically however, the 
more direct control that a facility owner has over a terminal determines the level of 
income, expense and liability the owner assumes.  In the maritime industry, most private 
facility owners operate their own terminals while many public facility owners contract 
the facility out to the private sector.   
 
Terminals that operate with multiple operators often face conflicts and control issues.  
Some terminals lease a portion of the facility out to a stevedore or terminal operator but 
this can often limit the port’s utilization of space.  The most effective models have a 
single entity handling all marine operations at the port and generally under license.  The 
port has the right to set the terms of any license it issues and it can elect to control rates 
and limit cargo types.  The terminal can also separate the marine component from the 
shore side component particularly if the shoreside component involves a specialized field 
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of cargo activity.  The marine activities are contracted out and the third party held 
responsible for performance, regulatory compliance and liability. 
 
5.0 Port Governance Models 
 
To highlight how port governance might be best achieved for a potential port activity, 
several examples are available for review. 
 
The first example is Portland, Maine.  The port is municipally owned and operated and 
management was combined with the Portland International Jetport under the City’s 
Department of Ports and Transportation. Port properties include a 15 acre cargo facility, 
12 acre cruise ship and ferry facility and 12 acre fishing based industrial park. The fishing 
facility is managed by the Portland Fish Pier Authority while the other facilities re 
managed by the City.   It just completed a State and federally funded $22 million ferry 
facility intended to be expanded into a new cruise ship terminal. All revenue from 
operations went into the City’s general fund; all expenses were tax payer assessed. The 
port generated marginal income and recently, facing high infrastructure expenses, the 
City eliminated the marine division of the department and turned over control of the 
freight facilities to the Maine Port Authority. The City also had a process to offer 
development rights to a commercial developer for the former State pier, now the primary 
cruise ship terminal, which failed.   Financial challenges and funding competition within 
the City have led to stagnant development in the port. 
 
The Port of New Bedford is the second example. The New Bedford Harbor Development 
Commission (HDC) was created by the Massachusetts General Court under Chapter 762 
of the Acts of 1957 to serve as the governing entity for the Port.  Chaired by the Mayor, 
the Commission consists of 7 members as appointed by the Mayor and approved by City 
Council.  The crucial day-to-day operations and decision making is the responsibility of 
the HDC staff headed by the Executive Director.  The HDC has jurisdiction over all the 
waters in New Bedford, including the entire coastline of the peninsula, the harbor, and 
north along the Acushnet River to the City’s boundaries.  The HDC manages 20 
commercial properties, a 198 slip marina on Pope’s Island, the ferry terminal on State 
Pier and its supporting Whales Tooth Parking Lot, 5 Piers and Wharves, 10 mooring 
fields, and enforces rules regarding the use of piers, wharves, and adjacent parking areas 
under its jurisdiction.   Being autonomous from City Government, user fees, rents, and all 
other revenues streams do not go to the General Fund, but rather are reinvested by the 
HDC to support its operations, properties, infrastructure needs and economic 
development initiatives.  The HDC may borrow and issue municipal bonds for capital 
improvements.  The goal of the HDC is to “support the maritime businesses of the Port, 
seek out new opportunities, and maximize the natural competitive advantage the Port 
provides to the New Bedford economy”.  Progress has been steady in achieving this goal.  
 
Massport is the last example.  The Massachusetts Port Authority was created in 1956, 
when a politically encumbered and ineffective, locally-controlled port commission was 
replaced by the autonomous, self-supporting authority.  Massport bought and 
rehabilitated abandoned or deteriorated property, began rebuilding rail and road 
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connections and, invested in new facility development.  In 1966 after the advent of 
containerization, Massport's built one of the first container terminals in the country at 
Castle Island in South Boston.   In 1971, a second container terminal (Moran Terminal) 
was built by Massport in Charlestown. In 1980 and 1996, Massport rebuilt the container 
facility in South Boston expanding its footprint and upgrading its crane equipment.  The 
terminal is now known as the Paul W. Conley Container Terminal.   
 
In 1996, the process of optimizing Massport’s marine terminals in Boston also began to 
occur.  All of the container operations were shifted to Conley Terminal and Moran 
Terminal was converted to an auto import and processing facility.  The newly expanded 
Conley Container Terminal and Boston Autoport were opened in 1997-1998.  As a result 
of focused investment and dedicated efforts, marine traffic at Massport’s terminals has 
increased substantially in the last thirty years.  Container traffic has tripled and the cruise 
ship industry has also expanded from 28 ships in 1994 to over 100 ship calls in the last 
several years.   Massport also operates two airports, a bridge and real estate development 
division in addition to port facilities.  In general, port revenue covers most of the port’s 
expenses, supplemented by revenue from other activities applied to administrative 
expenses.  Massport has bonding authority for financing of all capital improvements and 
repairs. 
 
6.0 Port Management Effectiveness 
 
The best fit for port management modeling is dependant upon port size and potential 
financial resource capability.  Public port agencies only manage publicly owned property 
but these agencies often find themselves in a leadership role as advocates of port 
development which include private sector facilities. 
 
The most effective port agencies are those that are self governing and self funding. Very 
small ports often are tied into municipal governance which has often hindered port 
growth and commercial development.  For example, Portland is the largest foreign 
inbound tonnage transit port in the United States, mostly because of oil imports.  Their 
private facilities are busy but the public facilities have mixed success.  The public 
facilities have been under funded and staff limited in its ability to develop commercial 
activity.  This is primarily due to competition for decreasing public funds generated 
through tax revenue.  Several attempts have been made to place the facilities into separate 
port governance but the community has resisted the attempts because of control issues.  
Recently, the Maine Port Authority has taken over management of the freight facility but 
a number of local industry professionals are concerned that the Maine Port Authority’s 
primary focus is on the ports in other parts of the State in conjunction with the State’s 
desire to bring more employment into economically depressed areas north of Portland 
due to political pressure.  The result has been diverted investment to marginal facilities 
while Portland’s facilities have had many of their capital needs deferred.  
 
This was a major concern of the ports of the Commonwealth of Massachusetts when the 
Governor’s Commission on Commonwealth Port Development Task Force met with 
officials in each part of the State.  It was suggested that Massport’s role be expanded to  
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include all of the Commonwealth’s ports but Massport was reluctant to take on facilities 
that required substantial investment and the smaller ports were reluctant to loose local 
control to a massive State-wide oriented agency.  The resulting compromise was the 
Massachusetts Seaport Council which has proven to be an effective means to address 
State-wide port issues, while coordinating them with State transportation policies. 
 
One minor shortcoming of this system is the differing governance structures in each of 
the ports. While some have an effective model like the New Bedford HDC, others 
continue to mange their ports and harbors through a system similar to what is in place in 
Portland.  The result has been that ports like New Bedford have seen expanded 
commercial and industrial growth while the other ports have moved much slower under 
local and sometimes unfocused control. 
 
7.0 Optimal Port Models 
 
The optimal model for small to medium size ports in many ways is not dissimilar to the 
Massport model but on a more concise scale.  Ports need to function in a manner where 
they can control their finances, development and management outside of unrelated 
political forces. 
 
Optimal port models have the following key characteristics: 
 

1. Separately Enabled:  Different jurisdictions have different means of creating 
public entities. An effective agency is established as a separate incorporation with 
its own management, bonding authority and ability to secure and retain revenue.  

 
2. Community Connections: Larger agencies are often under control of Boards 

appointed by the State or Governor, as is the case with Massport.  The political 
will of the agency in this case often diverges from the political will of the 
community which sets up numerous opportunities for conflict.  Communities with 
port entities are best served when they have the ability to appoint governing 
boards with members who do not have a financial or business interest in the port.  

 
3. Professional Staff: Ports must hire and task professional port managers and staff 

who are trained and familiar with the port industry and its numerous complexities. 
 
4. Effective Administration: Agency administration should not be expansive and 

should take advantage of community governing assets such as financial and legal 
staffs when appropriate.  

 
5. Optimized Assets: Seaports are not the only assets that many smaller communities 

share. Many communities also have airports, transit operations and other 
transportation responsibilities.  In many cases they are each separately managed 
and administered.  Communities can optimize effectiveness by combining all of 
these assets into a single transportation authority. 
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6. Effective Marketing and Development:  Commercial growth is the result of an 
effective marketing plan coupled with an investment strategy that supports 
flexible development of assets. Many ports languish because they have limited 
staffs that are expected to manage, maintain and market facilities which in most 
cases are unsuccessful. 

 
7. Strategic Planning: Port agencies need to have a concise strategic and business 

plan which is developed in cooperation with the local community and port 
stakeholders and has focused implementation.  

 
8.0 Regional Port Management 

  
The single statewide port agency concept is the most effective for smaller states with 
limited assets.  As ports grow however, parochial concerns often come into play when 
diverse communities are involved.  Local management is generally most effective 
because each local community comes to understand the value of its assets and how those 
assets benefit the locality.  The larger and more regional the agency, the more likely 
smaller ports and their assets can get lost in the process. 
 
As mentioned previously, one of the most effective regional port management programs 
is the Massachusetts Governor’s Seaport Council.  All of the Commonwealth’s ports sit 
at the table and because the Council is chaired by the Lieutenant Governor, and includes 
the Transportation and Environmental Secretaries, port development policies including 
investment, are generally coordinated with state transportation policies and funding 
availability.  The ports have come to depend on state investment and compete for project 
funding based on a specified planning and evaluation process. 
 
One weakness of the Council is that not all of the ports are governed in the same manner 
and there can be community interests that may diverge from optimal port activity 
development.   To correct this, each port should develop a similar port governance 
structure similar to that of New Bedford’s HDC.   
 
New Bedford may also consider a single entity management of all of its transportation 
assets, similar to the structure in Portsmouth, NH where the Pease Airport, Port of 
Portsmouth and Pease properties are all managed by the Pease Development Authority.  
This model has allowed Pease to develop one of the most successful transition models 
from a former military base to a profitable enterprise. This would allow for more 
effective coordinated development of transportation assets in a small geographical area. 
This model allows smaller communities to share and optimize administrative assets for 
the benefit of transportation or port entities.  
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ROAD AND RAIL ACCESS 
Ports of Massachusetts 

 
      
Port access issues in regard to large offshore wind generation components being 
delivered to a port facility via rail and highway vary according to the selected port.  
There is the potential for delivery from domestic North American sources such as the 
State of Colorado.  A general review of height, width, curve radius, and weight 
limitations were looked at as potential constraints.   Turbine pieces would be 
transported by component sections including tower sections, wind blades, and nacelles. 
Turbine sections and wind blades would be transported horizontally and nacelles 
vertically on transport units.  
 
Shipment assumptions for typical offshore nacelle components: 
 
 Dimensions 
Turbine 
component 

Weight Length Height Width/ 
diameter 

nacelle 125 t (140 US 
tons; Siemens) 

14 m (46 ft; 
Vestas) 

3.3 m 
(10.8 ft) 

w: 3.9 m (12.8 ft) 

blade 18 t (<20 US 
tons) 

52 m (170.6 
feet) 

 w: 4.2 m (13.8 ft) 

Tower 
section 

Approximately 70 
t (77.32 US tons) 
Vestas 

32.5 m ( 106.6 
ft Vestas) 

 d: 4.2 m ( 13.7 ft) 

 
 
 
RAIL 
 
In general, the weight and length proposed for the units can be handled by rail in the 
nationwide system depending on how finite each unit portion can be broken down.  
There are various route throughout the US can be employed for shipments of oversized 
shipments. Main line route movement is easier to address than final delivery by rail to 
the various ports.  In Massachusetts, delivery to central distribution points would include 
Beacon Park Yard in Allston operated by CSX or Ayer, operated by Pan Am Railways in 
conjunction with Norfolk Southern.  From this point, they would travel on secondary 
routes to each of the port areas.  There are differences in right of ways, bridge 
clearances and secondary access corridors for rail lines throughout the US.  It can be 
confidentially assumed that if the rail link between the manufacturer and a main line rail 
corridor can handle the equipment that the main line corridor can move the equipment 
anywhere in the country.  For the most part, if there are any unique choke points, there 
are sufficient other corridors available to handle the move.  All of the ports in 
Massachusetts have rail access; however waterfront access varies in each area. 



The ability to move component parts via rail are based on rail corridor track curvatures, 
component weights, and loaded height on the rail car.  
 
Curvature: The lines to port facilities vary in terms of curvature so specific routing and 
single overhang vs. double overhang vs. bolster load can address the length issues. 
Bolster load is a load carried on two cars either with or without a spacer car in between. 
Overhang is simply the extension beyond the limits of the rail car either at one end or 
both.  This is dependent upon the length of the item carried and where the center of 
gravity is for the load.   
 
Weight: In general, a weight of 90 tons can move on standard rail car. Heavier loads 
involve either special equipment which is available in various configurations including a 
bolster load and are able to carry up to about 400 tons. The Bolster is the part of a 
railroad car body underneath that connects the truck's pivot to the body. It also includes 
and refers to the cross members which provide the frame for the rail trucks which is the 
piece between the side frames.  The bolster load is the maximum weight that the bolster 
frame and truck assembly can support.   
 

 
   
Bolster loads set the limit for the amount of weight that can be carried.  Boston and New 
Bedford’s rail network would support standardized loads up to the limits indicated for the 
rail system.  New Bedford track conditions are worse than Boston.  
 
Height: Heights are very route specific.  Overall first generation clearances for container 
doublestack cargo movement are 19 feet ATR (above the rail). Second generation 
clearances are 22’06” ATR.   In most cases, Massachusetts rail lines to ports average 
17' feet ATR.  
 
 
 



 
 
 

In general, component units can be designed to be transported on the national rail 
system.  They can be broken down to insure they do not exceed rail system limitations 
including equipment weight limits or corridor clearance restrictions. In the illustration 
above, it can be clearly seen that component heights, when loaded on rail equipment, 
generally average a similar height to standard rail box cars. 
 
 
ROAD 
 
Overweight and large shipment units are limited to State permitting requirements which 
allow an excess of 88,000 pounds on roadways either specially designated for such 
shipments or allow for the use of specialized equipment such as tri-axle trailers.  
Shipments are generally limited to up to 100,000 pounds and are often only permitted 
during certain time periods, such as off-peak or overnight periods. Infrastructure is also 
considered in permitting applications including limitations from overhead utilities, road 
lighting, road curvatures and intersections.  
 
PORT ACCESS 
 
BOSTON 
 
Rail: Boston operates three terminal areas that are appropriate for handling of wind 
turbine equipment.  Moran Terminal has rail access through Sullivan Square and 
Massport owns the rail line from Sullivan Square into the terminal.  Conley Terminal 
does not have rail access and there are no identified plans for extending rail service into 
the facility.  The third terminal is North Jetty and there is a proposed rail line connection 
that would provide access from the facility for bulk, project and other cargos.  
 
Based on the presumed dimensions of component units, the following table outlines 
access to Boston terminals if the sizes exceed presumed component dimensions. 
 
 
 



 Possible shipping constraint due to clearance (yes/no) 
Turbine 
component 

Curvature Weight Height Width/diameter 

nacelle Y N Y Y 
blade Y N Y Y 
Tower section Y N Y Y 
 
In September of 2009, the State announced plans to purchase rail rights from CSX 
Corporation and allow Harvard to purchase and develop Beacon Park, relocating the rail 
yard to a point in central Massachusetts. The move will reduce freight traffic into Boston, 
and increase capacity for commuter trains.  In addition, the State would undertake some 
bridge improvements to allow for second generation doublestack clearances.  The 
agreement includes rail line rights from Boston to Worcester and from Taunton to New 
Bedford and Fall River. The State will take ownership of the line connecting 
Southampton Yard to Massport terminals in South Boston, as well as the Grand 
Junction rail line that crosses the Charles River near Boston University 
 
Pan Am Railway is planning an automotive rail transfer station with Norfolk Southern 
tied in with their Patriot Corridor, linking Boston and Mechanicville, N.Y.   The design 
calls for an 800-car capacity Pan Am automobile truck-to-rail transfer facility.  Pan Am 
also has a vacant rail yard owned tied up in a long-term lease through 2017 by CSX 
Transportation. The rail line has linkages into Boston connecting with the Massport 
owned spur through Sullivan Square. Sullivan Square was a frequent connection point 
to Moran Terminal for the transportation of single stack container loads and standard 
box car loaded commodities.  Moran Terminal, now Boston Autoport, can be accessed 
by rail equipment loaded with turbine equipment if the component parts do not exceed 
presumed dimensions.  
 
Road:  Most of the roadway system in and around Massport’s South Boston and 
Charlestown facilities is heavy weight rated for handling oversized loads up to 100,000 
pounds.  The port has handled a number of project cargos using specialized tri-axle 
road trailers and has received State permits for transportation out of the terminal areas.  
There are no overhead limitations and movements of very large units in size and weight 
have to account for the Reserve Channel Bridge if cargo is unloaded at Conley 
Terminal.   
 
Massport and the Boston Redevelopment Authority have proposed the development of 
the Conley Terminal Freight Bypass Road in South Boston which would run from the 
current terminal gate off Farragut Road to a new intersection at Summer and L Streets, 
just south of the Reserve Channel.  The road would occupy a fifty foot wide right of way, 
would be approximately one mile long and would pass over the Massport owned former 
Coastal Oil Terminal site as well as land owned by the MBTA and Exelon Energy. This 
would eliminate some potential limitations with local utility infrastructure for very large 
component pieces. The roadway would provide better and unencumbered access to the 
Central Artery/Tunnel connections in South Boston.  In addition to the haul road, 
Massport has proposed the extension of Cypher Street connecting the proposed Conley 



Terminal Bypass Road to the I-93 seaport connector road and South Bay Ramps.   This 
would also include the reconstruction of E Street as part of the freight roadway system 
connecting Conley Terminal and the North Jetty facilities to the highway system with 
adequate turning curvatures and heavyweight access up to State authorized permit 
levels. 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 

South Boston Terminals and Roadway Connections 
 
 
 
NEW BEDFORD 
 
Rail: New Bedford is served by a rail line operated by CSX.  The line has been utilized 
for the removal of dredge spoils from New Bedford by rail since 2004.  Roadway bridges 
constraints prohibit doublestack access to the port and the rail lines extend to the north 
terminal.  Request for TIGER Grant money has been made to extend the rail line to the 
State Pier but further extension to the proposed South Terminal Development site is 
unrealistic. The right of way is usable for some oversized cargo and is planned for 



improvement as part of the commuter rail development concept. Overall there are no 
limitations regarding rail access to portions of the port where current rail service or 
planned extension exists.  
 

 
Rail Links to New Bedford 

 
 
 
Road:  The port recently handled overweight and oversized project cargo in the range of 
100,000 pounds out of the northern part of the harbor.  The State provided permits for 
specialized truck movement out of the port. There were no encumbrances that limited 
the movement.   
 
The highway system accessing New Bedford conforms to federal standards which allow 
a minimum vertical clearance under overhead structures of 16 ft in rural areas and 14 ft 
in urban areas.  Sign supports and pedestrian overpasses must be at least 17 ft above 
the road, except on urban routes with lesser clearance, where they should be at least 1 
ft higher than other objects. Routes into New Bedford include US I-195 and Route 18 
which connects the west and south port areas to the main highways system.  
 



Component units can be moved by road into New Bedford as long as the loaded units 
do not exceed State permit requirements for oversized loads, including weight and 
overall dimensions. Special permit transit weights generally average around 100,000 
lbs. with specialized trailer equipment.  Widths are generally limited to a maximum of 14 
feet in conformance with permit requirements. Road access into New Bedford based on 
the presumed dimensions is generally not limited by road configurations.  
 

 
Highway Links to New Bedford 

 
 

 
FALL RIVER 
 
Rail: The rail line that serves New Bedford also serves Fall River and extends to the 
State Pier facility in the harbor.  There are no limitations beyond those of the rail line 
condition. 
 
Road: The Interstate highway system that services New Bedford also serves 
Fall River.  Some of the highway access ramps have curvature and height 
limitations depending of the size of units to be shipped.  There are several 
alternative roads that connect to the highway at different locations beyond the 

 



waterfront access ramps. In addition, road access via Route 24 also provides 
an alternative route to Fall River beyond the interstate.  Many aspects of Route 
24 are not up to today's highway design standards including a number of height 
restrictions limited to 14½-foot bridge clearances.  
 
Overall, wind turbine components can be delivered to Fall River via road or rail 
as long as they do not exceed the presumed approximate dimensions and 
weights.   
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US EAST AND GULF COAST SHIPYARD CONSTRUCTION AND 
REPAIR CAPACITY AND AVAILABILITY 

 
Offshore Wind Turbine Delivery and Service Vessels 

Capt. Jeffrey Monroe, MM-Senior Transpiration and Maritime Consultant 
MARPRO ASSOCIATES INTERNATIONAL 

 

The construction of new tonnage and repair of marine equipment in both the propelled 
and non-propelled market has become an issue in recent years through the maritime 
industry because of shifting shipyard capacity throughout the world.  While new capacity 
in other parts of the world has replaced lost capacity in the United States, declining 
domestic demand has reduced the number of available shipyards for new construction or 
repair activities significantly in this country. This has created a capacity issue in the U.S. 
due to regulatory restrictions such as Cabotage laws that require vessels in domestic 
service or operating in domestic waters to be built and serviced in US yards.  As the 
number of available yards decrease, the availability of yards able to meet these 
requirements also decreases. This is particularly evident in the Northeast United States 
including New England where the ability to handle large tonnage vessels including deep 
water cargo ships, tankers and specialty vessels such as offshore delivery and support 
vessels has dramatically decreased. 
 
While yards that handle large tonnage vessels has decreased, the demand has remained 
relatively stable however for smaller vessels such as tugs, offshore service vessels and 
barges.  In spite of the fact that the number of shipyards in the US has declined, the 
number of smaller yards have managed to remain stable.  Current and anticipated demand 
for commercial construction for cargo and petroleum vessels has been addressed by fewer 
facilities which have increased their size and capability in some cases.   
 
Specialty wind farm vessels have unique construction and servicing requirements.  For 
the purposes of this analysis, the assumption of a specialized built vessel with a length 
overall (LOA) of up to 470 feet and a width (beam) of up to 130 feet would set the largest 
dimensions for these types of vessels.  Utilization would be the turbine import vessel and 
turbine installation vessel respectively. Smaller service vessels including offshore supply 
boats which can be readily adapted for serving offshore wind farm equipment, as well as 
tug and barges were also considered as they are employed regularly in offshore activities.  
It should be noted that the installation and service vessels handling offshore wind turbine 
projects within the territorial waters of the United States would most likely be subject to 
the Jones Act where delivery vessels could be foreign flagged if their operation was 
limited to equipment delivery at a US port. 
 
In order to get a clear picture of shipyard capacity for new construction and repair, the 
following analysis looks first at construction capacity and the forces that impact that 
capacity and then repair capacity.   
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1. Construction Demand and Capacity 
 

Construction demand over the last nine years in the US has been steady and has increased 
due to numerous vessels reaching the end of their serviceable life. A growing number of 
stricter regulations and replacement requirements have increased demand for new 
construction in recent years with the largest demand market currently being the tug and 
barge industry. This demand is highlighted in Table 1.  

 
 

Vessel Type  2000 2001 2002 2003 2004 2005 2006 2007 2008
9-Year 
Totals

Average 
per Year

Tugs and Towboats 72 63 73 60 73 70 94 121 165 791 88 

Dry Cargo Barges >5000 Gross Tons 1 3 2 0 4 1 3 2 4 20 2 

Inland Dry Cargo Barges 775 609 672 217 427 219 672 846   4,427 553 
 
Table 1 Nine Year Tug and Barge Construction Demand-U.S. Shipyards  (MARAD Shipbuilding 
Statistics) 
 
Vessel construction has begun to increase over the last several years as the need for larger 
and more versatile vessels has been on the rise.  Towing and offshore supply companies 
are replacing smaller horsepower vessels with larger units such as tractor tugs or higher 
capacity, higher horsepower supply vessels, which while more expensive to operate on an 
individual basis, has allowed the companies to reduce fleet sizes and crews.  This has also 
been facilitated by larger service vessels requiring longer voyages to offshore areas as 
well as a number of vessels reaching the end of their serviceable life. 
 
Barge construction is of particular importance as the servicing and installation of offshore 
units may well be handled by tugs and barges because of their lower operational costs. 
Because of increasing demand barge construction is also using up ship construction 
capacity in the yards where offshore specialty vessel construction could take place. 
Where in the last decade barge constriction has declined, in the last several years, 
production has started to increase due to the building of tank barges aimed at replacing 
single hulled vessels with double-hulled barges to meet regulatory requirements under the 
Oil Pollution Act of 1990 (OPA 90).  In 2008 alone more than 132 new tank barges were 
built and barge delivery times and availability of capacity has decreased for other types of 
barge construction.  This is an indicator of new and growing overall business in U.S. 
small vessel construction industry.  This has a direct impact on vessel demand capacity 
and while shipyards are readily positioned to meet most vessel construction demands, it 
has lengthened delivery times for new vessels. Due to the complexity and unique nature 
of specialty offshore vessels, a significantly longer lead time needs to be considered when 
calculating construction cycles and delivery needs.  
   
As illustrated by the table below, tank barges will have the largest impact on utilization of 
shipyard capacity.  These vessels have represented around 13% of the total U.S. barge 
inventory consistently over the last 20 plus years.  There has been no major trend or 
fluctuation in barge fleet numbers indicating that the barge industry has maintained its 
necessary capacity over the last 20 years, and new build barges are used as replacements, 
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not enhancements, for an aging fleet. Barge construction for new types of trade has been 
limited and shipbuilding and repair capacity has adapted to current demand.  
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Table 2 Waterborne Transportation Lines Barge Inventory 1985-2005 (U.S. Army Corps of Engineers, 
2006) 

Tank barge construction has had the major impact on shipyard capacity and delivery 
times. Barge construction in general has been in steady decline since 1996 but tank barge 
construction has been stable despite the overall downward construction trend.  Recent 
indicators have shown that there is a rise in tank barge building and barge builders have 
met the demand with little issue.  In 2007 the industry had a record year with 236 tank 
barges built and the rise in tank barge demand is filling some of the void left by other 
declining orders.  As construction however has shifted to barges, capability of addressing 
other vessel demands has diminished. At present there is sufficient building capability to 
meet both new construction demands with backlogs running six months to one year.  This 
is considered by the industry to be reasonable for vessel orders and deliveries.  Higher 
utilization will be experienced by shipyards in the coming years as replacement demand 
for tank barges continues to rise due to OPA 90 requirements which has a deadline of 
2015.  There are some new shipyards emerging to meet this demand and the major yards 
already in existence are simply ramping up production capabilities expectant of more 
tank barge orders.   
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Table 3 Waterborne Transportation Lines Barge Construction - 1996-2012 (U.S. Army Corps of 
Engineers, 2006) (Colton, 2008) 
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Table 4 Waterborne Transportation Lines - Barge Age Comparison  

(U.S. Army Corps of Engineers, 2006) 

The age comparison between the overall barge fleet and tank barges is of note.  Only 
30% of all barges are more than 25 years old, whereas fully 50% of tank barges are 25 
years or older.  This is expected to result in a surge of tank barge orders in the next 5 
years to replace existing barges aging past their prime.  This surge is also evident in the 
spike of 2007 with over 230 new build tank barges. This demand will have a very 
definitive impact on shipyard capacity and delivery times and will displace other types of 
vessel construction.  
 

2. Current Shipyard Construction Demand 

There were recently 63 vessels under construction that have been delivered or planned for 
delivery by US yards by the end of 2009, most being tugs and towboats. A survey 
conducted of shipyards with recently completed contracts is complied in Table 5. 

 

Vessel Name Shipyard Owner Type GT Delivery  

Safety Team B. & B. Boatbuilders AEP River Operations 1,550-hp Towboat 157 May-09 

Miss Lucy  B. & B. Boatbuilders   Pushboat 29 May-09 

Shiney V. Moran C. & G. Boat Works Moran Towing 5,360-hp Tug 192 May-09 

Roger Binsfeld Hope Services Brennan Marine Towboat 144 May-09 

Mountain State Quality Shipyard AEP River Operations 6,000-hp Towboat  774 May-09 

Coon Wise GNOTS Marine GNOTS Reserve 2,400-hp Towboat 107 May-09 

Blake Boyd Eastern Shipbuilding Florida Marine  2,600-hp Towboat  260 May-09 

Pat Voss Verett Shipyard   Towboat 347 Apr-09 

Yellowfin Thoma-Sea Shipbuilders Penn Maritime 4,000-hp ATB Tug 223 Apr-09 

San Brendan Bludworth Shipyard Buffalo Marine 1,320-hp Towboat  185 Apr-09 

Elvis Inland Boat Works   Pushboat  52 Apr-09 

Hunter M Orange Shipbuilding Bay-Houston Towing 6,300-hp Escort Tug 425 Mar-09 
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Salvation Raymond & Associates Eckstein Marine 2,000-hp Towboat 167 Feb-09 

Greg McAllister Eastern Shipbuilding McAllister Towing 6,000-hp Tug 172 Jan-09 

Severn Thoma-Sea Boatbuilders Vane Brothers 4,200-hp Tug 341 Jan-09 

Corpus Christi Eastern Shipbuilding US Shipping 12,000-hp ATB Tug 919 Jan-09 

C-Tractor 19 GulfShip Alpha Marine Services Tractor Tug 298 4-May-09 

Parker A. Settoon Eastern Shipbuilding Settoon Towing 3,000-hp Towboat 289 22-Apr-09 

Joshua Caleb A. & B. Industries CLM Marine Towboat   95 22-Apr-09 

Lamar Golding D.E.S. Boatworks Golding Barge Line Towboat  277 20-Apr-09 

Susanne T Hardrock Marine Services Endeavor Marine   21 16-Apr-09 

Scott Stegbauer Steiner Shipyard Southern Towing 3,200-hp Towboat 402 14-Apr-09 

George Main Iron Works Harbor Docking 6,140-hp Harbr Tug 734 10-Apr-09 

Miss Cassie Robert Crawley Robert Crawley Pushboat 13 9-Apr-09 

Safety Forever B. & B. Boatbuilders AEP River Operations 1,550-hp Towboat 157 9-Apr-09 

Janis R. Brewer Eastern Shipbuilding Crounse Corp. 4,000-hp Towboat 472 9-Apr-09 

Ruth M. Reinauer SENESCO Reinauer Transportation 4,000-hp ATB Tug 485 8-Apr-09 

Capt C H Guidry Eastern Shipbuilding Florida Marine  2,600-hp Towboat  260 7-Apr-09 

Mannie Cenac Intracoastal Iron Works Cenac Towing Pushboat 95 3-Apr-09 

Captain Robert A. & B. Industries Odyssea Vessels 4,200-hp Towboat  97 31-Mar-09 

Anacostia Thoma-Sea Boatbuilders Vane Brothers 4,200-hp Tug 341 30-Mar-09 

Genie Cenac Tres Palacios Marine Cenac Towing 3,200-hp Towboat 189 27-Mar-09 

Delta Billie Nichols Bros Boatbuilding Bay Delta Marine 6,800-hp Escort Tug 194 26-Mar-09 

Commitment VT Halter Marine Crowley Marine 9,280-hp ATB Tug 465 26-Mar-09 

Holy Cross Raymond & Associates Eckstein Marine 2,000-hp Towboat 167 16-Mar-09 

Affirmed C. & C. Boat Works Turn Services Towboat 147 10-Mar-09 

Kyle A Shaw Hope Services Maryland Marine 1,800-hp Towboat   144 4-Mar-09 

Capt Dean Eastern Shipbuilding Florida Marine  2,600-hp Towboat  260 27-Feb-09 

AK Hotchkiss Progressive Industrial Riverside Basin Marine Pushboat 17 26-Feb-09 

W. J. Authement Intracoastal Iron Works Intracoastal Iron Works  Towboat 95 25-Feb-09 

Patuxent Thoma-Sea Boatbuilders Vane Brothers 4,200-hp Tug 341 25-Feb-09 

Morgan City Raymond & Associates Kirby Inland Marine 1,800-hp Towboat  223 26-Feb-09 

Austin C. Settoon Eastern Shipbuilding Settoon Towing 3,000-hp Towboat  289 19-Feb-09 

Alton St. Amant Sneed Shipbuilding  Blessey Marine  1,700-hp Towboat  249 19-Feb-09 

Ted Main Iron Works Harbor Docking 6,140-hp Habr Tug 481 17-Feb-09 

Safety Priority B. & B. Boatbuilders AEP River Operations 1,550-hp Towboat 157 17-Feb-09 

Sesok Diversified Marine Vessel Mgmt. Svces. 1,362-hp Tug 143 12-Feb-09 

Nachik Diversified Marine Vessel Mgmt. Svces. 1,362-hp Tug 133 12-Feb-09 
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Orca One Geo Shipyard Orca Maritime Towboat 299 10-Feb-09 

Panther Serodino Serodino  Towboat  75 10-Feb-09 

Gladiator Gulfbound  Dragnet Seafood Towboat  90 10-Feb-09 

Mr Nelson Diversified Marine  AC Marine  Towboat  77 4-Feb-09 

Danny L Whitford Gulf Inland Marine Hunter Marine Transport Towboat  445 3-Feb-09 

Celine B Inland Boat Works Joseph B. Fay Co. Pushboat  23 29-Jan-09 

Anna Marie A. & B. Industries  Terral Riverservice Towboat  80 29-Jan-09 

Donnie Verret Verret Shipyard  T & B Towing Towboat  73 23-Jan-09 

Cynthia G Esper Marine Builders  SCF Marine  3,200-hp Towboat  256 23-Jan-09 

Holy Rosary Raymond & Associates Eckstein Marine 2,000-hp Towboat 167 14-Jan-09 

Perry M D Perry & Son Towing  Perry & Son Towing  Towboat 82 12-Jan-09 

Lady Loren Lockport Fabrication LA Carriers 1,980-hp Towboat 96 12-Jan-09 

Blessed Trinity Raymond & Associates Eckstein Marine 2,000-hp Towboat 167 7-Jan-09 

Citation C. & C. Boat Works Turn Services Towboat 147 6-Jan-09 

Safety Challenger B. & B. Boatbuilders AEP River Operations 1,550-hp Towboat 157 6-Jan-09 

Table 5 Recent Shipyard Contracts as of 2009 (MARAD Shipyard Statistics) 

 

3. Shipyard Availability 

The number of shipyards that have current capacity for large specialty vessel construction 
is limited within the United States.  Of the 350 active vessel construction companies in 
the U.S. only fifty two have significant construction records in the Eastern or Southern 
areas of the country.  Eight are located on the US Atlantic Coast and the rest on the US 
Gulf Coast.  Only these two areas were referenced because of their proximity to the 
anticipated offshore areas. A limited number were capable of handling the specialty 
vessels based on the size as outlined in the introduction above but a number of them 
could handle smaller specialty vessels. The yards that can build vessels on the Atlantic 
and Gulf Coasts are highlighted in Table 6. 

 

 Atlantic Coast Location 

Blount Boats  Warren RI 

Chesapeake Shipbuilding  Salisbury, MD 

Cianbro  Portland, ME 

Derecktor Shipyards  Bridgeport, CT 

Gladding-Hearn Somerset, MA 

SENESCO  North Kingstown, RI 

Washburn & Doughty  East Boothbay ME 

Yank Marine  Tuckahoe, NJ 
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Gulf Coast  

A & B Industries  Morgan City, LA 

B. & B. Boat Builders  Bayou La Batre AL 

Bludworth Shipyard  Corpus Christi, TX 

Boconco  Bayou La Batre, AL 

C. & C. Boat Works  Belle Chase, LA 

C. & C. Marine and Repair  Belle Chase, LA 

C. & G. Boat Works  Bayou La Batre, AL 

C. & G. Boat Works  Mobile, LA 

Candies Shipbuilders   Houma LA 

Conrad Industries  Morgan City, LA 

Duckworth Steel Boats  Tarpon Springs, FL 

Eastern Shipbuilding  Panama City FL 

Eymard & Sons Shipyard  Harvey LA 

Gulf Island Marine Fabrication  Houma, LA 

Gulf Ship  Gulfport, MS 

Halimar Shipyard  Morgan City, LA 

Hope Services  Dulac, LA 

Horizon Shipbuilding  Bayou La Batre, AL 

Inland Marine  Bridge City, TX 

Intracoastal Iron Works  Bourg, LA 

Leevac Industries  Jennings LA 

Lockport Fabrication  Lockport, LA 

Main Iron Works  Houma LA 

Marine Inland Fabricators / Sisco Marine  Panama City, FL 

Master Marine  Bayou La Batre, AL 

Master Boat Builders  Coden AL 

Orange Shipbuilding  Orange TX 

Patti Shipyard  Pensacola, FL 

Portier Shipyard  Chauvin, LA 

Progressive Industrial  Palmetto, FL 

Quality Shipyards  Houma LA 

Raymond & Associates  Bayou La Batre AL 

Rodriguez Boatbuilders  Bayou La Batre, AL 

Rodriguez Boatbuilders  Coden AL 
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SEMCO  Lafitte, LA 

Sneed Shipbuilding  Channelview, TX 

Sneed Shipbuilding  Orange, TX 

Southwest Shipyard  Houston, TX 

Steiner Shipyard  Bayou La Batre, AL 

Thoma-Sea Boatbuilders  Houma, LA 

Thoma-Sea Shipbuilders (formerly Halter Lockport) Lockport, LA 

Trinity Madisonville  Madisonville, LA 

Trinity Port Allen  Port Allen, LA 

Verret Shipyard  Plaquemine, LA 

West Gulf Marine  Galveston, TX 

 Table 6 Active East Coast and Gulf Coast Shipyards with Significant Construction Records 

4. Capacity and Delivery Estimations 

Several factors continue to have an impact on shipyard production and delivery 
capability.  In the Northeast, many of the yards have compressed operations due to 
increasing environmental concerns and gentrification of industrial areas.  Several of the 
yards confine activities to repair only and have refocused their efforts on small craft such 
as ferries, yachts and similar commercial watercraft.  In the Gulf of Mexico, a number of 
the yards have still not fully restored operations to pre-Katrina levels primarily due to a 
shortage of qualified personnel and infrastructure that yards have chosen not to replace.   

The Gulf of Mexico region still has the highest percentage of multi-purpose construction 
and repair yards in the country.  Average small vessel such as tugs or offshore 
supply/service vessel construction can run from six months to a year depending on 
complexity and the region where it is constructed.  Barge construction can run from three 
to nine months depending on size and function.  Larger specialty vessels can exceed 12 to 
18 months and run up to 24 months. 

Orders for vessels are averaging 6 to 12 months waiting time for entering a construction 
cycle however there are several smaller yards in the Northeast and Gulf that have no 
backlogs can manage new vessel orders.  One of the most significant factors associated 
with delivery delays and cost acceleration are design modifications once a project is 
underway.  Cost savings are best achieved with a single standard design for all units, 
utilization of a design that has already been undertaken from initial engineering through 
construction and no modifications during the construction process.  In addition, 
standardization of design reduces long term maintenance costs, reduces requirements for 
spares and promotes better operational performance by personnel. Very few have 
multiple vessel capacity and backlogs do not extend beyond 2011.  Most have immediate 
capacity.   
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5. Vessel Repair Capacity 

Most of the shipyards on the Atlantic Coast that build vessels also have a level of repair 
capacity.   The entire US Atlantic Coast has been highlighted because there is only 
limited capacity in New England.  Some yards only handle military contracts however in 
recent weeks; General Dynamics who traditionally focused on only military vessels at 
their Bath Irons Works facility announced they were going to expand their facilities in 
Bath Maine to accommodate the construction of components for offshore wind farms.   

US ATLANTIC COAST  TYPE SIZE LOCATION STATE 
Atlantic Marine Boston R L Boston MA 
Atlantic Marine Florida B M Jacksonville FL 
Bayonne Drydock R L Bayonne NJ 
Blount Boats B S Warren RI 
Broward Marine B Y Dania Beach FL 
Caddell Dry Dock R S Staten Island NY 
Chesapeake Sbldg. B S Salisbury MD 
Cianbro BR S Portland ME 
Davis Boat Works, Inc. R S Newport News VA 
Derecktor Shipyard 
Connecticut 

B S Bridgeport CT 

Derecktor Shipyard Florida BR S Dania FL 
Derecktor Shipyard New York BR S Mamaroneck NY 
Detyens Shipyards R L N. Charleston SC 
Detyens Shipyards R S Jacksonville FL 
Fairhaven Shipyard R S Fairhaven MA 
Fore River Dock and Dredge BR S South Portland ME 
G.M.D. Shipyard R L Brooklyn NY 
GD/Bath Iron Works B L Bath ME 
GD/Electric Boat B L Groton CT 
General Ship Repair Corp. R S Baltimore MD 
Gladding-Hearn BR S Somerset MA 
Global Ship Systems R S Savannah GA 
Kelley Shipyard, D. N. R S Fairhaven MA 
Lyon Shipyard R S Norfolk VA 
Marine Hydraulics R T Norfolk VA 
May Ship Repair Contracting R S Staten Island NY 
Metro Machine of VA R L Norfolk VA 
Muller Boat Works R S Brooklyn NY 
Newport Shipyard Company R S Newport RI 
Scarano Boat Building B S Albany NY 
Seaboats BR S Fall River MA 
SENESCO B S North Kingstown RI 
Thames Shipyard & Repair 
Co. 

R S New London CT 

Union Dry Dock & Repair R S Hoboken NJ 
Washburn & Doughty B S East Boothbay ME 

Table 7 Comparison of Build (B) and Repair (R) Yards and Size (Large-L, Medium-M, Small-S) 

New England Yards Highlighted 
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5. Conclusions 

1. Large vessel construction and small vessel construction would be most likely 
handled by different yards.  

2. Yard capacity varies from region to region with good availability in the Northeast 
and Northwest and less available capacity in the Gulf due to the demand from 
offshore services.  

3. An operation commencement should anticipate an 18 month lead time for design, 
contracting, construction and delivery of small vessels and up to 24 months for 
larger vessels.  

4. The industry can meet the demand for a phased-in cycle of new vessels on a 
limited basis up to approximately three units per year using multiple yards in 
various regions of the US. 

5. Barge construction demand is expecting to increase as OPA 90 requirements take 
effect reducing overall new vessel construction capability.  This will affect the 
ability of some shipyards to meet larger specialty vessel construction. 

6. New England has new construction capability limited to smaller vessels but 
adequate repair capability for smaller vessels and some capacity for larger vessels. 

7. Both Atlantic and Gulf Coast shipyards will need to be considered to meet vessel 
construction and demand requirements.   
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Offshore Renewable Energy Port Infrastructure Project Survey 
 
Earlier this year, the Massachusetts Renewable Energy Trust, now the Massachusetts 
Clean Energy Center (CEC), issued a Request for Proposals for the project, “Port and 
Support Infrastructure Analysis for Offshore Energy Development,” to: (1) identify 
appropriate port facilities for the assembly, construction, and operations of offshore 
renewable energy facilities; (2) estimate upgrades to make the locations suitable to 
support offshore renewable energy development; and (3) quantify economic impacts on 
the port and surrounding area.  The contract was awarded to a team led by TetraTech, 
which included in its proposal a section on assessing the education and training services 
available in Massachusetts to support offshore renewable energy development, 
manufacturing, construction, operations, and maintenance. 
 
Working with the Marine Renewable Energy Center (MREC) at UMass/Dartmouth, 
TetraTech hopes to obtain valuable information on the services and training that 
Massachusetts’ unions, academic institutions, government agencies, and nonprofit 
organizations currently provide and/or plan to provide to support the offshore renewable 
energy industry.  This information will be used in the CEC report to support 
Massachusetts as a preferred location for offshore renewable energy development, 
manufacturing, construction, operations, and maintenance; it will also be used by MREC 
to provide baseline information on their partners’ education and training capacities. 
 
The goal of this survey is to obtain information on: 

• education and training services/capabilities that are currently available; 
• education and training programs that are proposed, anticipated, or envisioned; 
• the process used by each organization to anticipate future education and training 

needs; and 
• examples of how each organization has responded to past or present education 

and training needs for offshore energy development or a similar emergent 
industry. 
 

Please use the format below to provide the information requested for your organization.  
If the question does not apply to your organization, please mark “N/A” in the space 
provided.  If possible please respond by December 2, 2009, to Tom Skinner at 
tom@durandanastas.com and Maggie Merrill at martrep@aol.com.  
 
 
Organization:  
   
Name of Responder: 
  
Title of Responder: 
  
E-mail Address:  
  

 



Survey Questions 
 
1. Describe the geographical area your organization serves (check one):  

___ New England 
___ All of Massachusetts 
___ Western Massachusetts 
___ Eastern Massachusetts 
___ Metro Boston 
___ North Shore 
___ South Shore 
___ Cape Cod & the Islands 
___ South Coast 
___ Other; please describe:  
 

2. Describe the type(s) of students your organization serves (check all that apply): 
___ Transitional Workers 
___ Vocational Technical School Students 
___ Community college level 
___ 4 year college degree level 
___ Professional certificates 
___ Professional degrees 
___ Graduate level (Masters and PhD) 
___ Other; please indicate: 
 

3. List the current focus areas of your organization’s education and training programs that relate 
to offshore renewable energy development, manufacturing, construction, operations, and 
maintenance.  Use additional bullets if necessary. 

•   
•   
•   
•  

 
4. List the education and training areas related to offshore renewable energy development, 

manufacturing, construction, operations, and maintenance that your organization envisions it 
will provide up to five years in the future.  Use additional bullets if necessary. 

•   
•   
•   
•  

 
5. Please briefly describe how your organization anticipates and plans for future education and 

training needs for offshore renewable energy development, manufacturing, construction, 
operations, and maintenance. 

 
 
 
 
 
 
 



6. Please briefly describe any education and training activities your organization has conducted 
in the past in response to a specific land based/offshore project or technology that uses either 
fossil fuel or renewable energy. 

 
 
 
 
 
 
 
 
7. Please briefly describe or explain other aspects of your organization’s offshore renewable 

energy education and training activities that you believe would provide additional insights in 
support of the goals of this survey. 
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Massachusetts Port-Wind Energy Project 
Technical Memorandum 
Economic Effects of Offshore Wind Energy and Related Construction and 
Operating Expenditures 
 
To:  Ken Fields, Project Manager  via e-mail:  ken.fields@tetratech.com   
  TetraTech 
From:  FXM Associates  
Date:  December 18, 2009  
 
 
I. Introduction 
 
This technical memorandum presents the analyses and findings of FXM’s assessment of 
economic and tax effects attributable to the construction of port facilities in Massachusetts 
related to offshore wind energy installation as well as the construction and operating phases of a 
proposed offshore wind energy project.  The assessment also includes the additional economic 
and tax effects of handling cargoes new to Massachusetts ports that are projected to be attracted 
to the proposed South Terminal project in New Bedford.   FXM has prepared a separate report 
addressing the capital costs, port governance, and non-wind energy related cargo potential, as 
well as revenue and operating costs associated with the proposed South Terminal facility (“Port 
of New Bedford South Terminal Business Plan”, December, 2009). 
 
Assumptions and Data Sources 
 
Following extensive evaluation of Massachusetts port and landside facilities capable of 
supporting offshore wind energy projects, the TetraTech Team concluded that two proposed port 
facilities would have the best potential to capture the assembly and installation phases of planned 
and prospective offshore wind energy projects identified to date.  These are Dry dock #4 in the 
Port of Boston Marine Industrial Park and South Terminal in the Port of New Bedford 
Renewable Energy Marine Park.   
 
In meetings with the Tetra Tech Team, City of Boston and Massport officials determined that 
Dry dock #4 could accommodate offshore wind energy shipments and requisite support services, 
and provided development and capital costs for infrastructure/facility improvements.  These 
costs are documented elsewhere in the full report.  Capital costs for the South Terminal facility 
in New Bedford are derived in part from the TIGER Discretionary Grant application from the 
City of New Bedford Harbor Development Commission.  The Tetra Tech Team has expanded 
upon these costs as documented in the “South Terminal Business Plan” technical memorandum 
and elsewhere in the full report.   
 
FXM also conducted a special study to assess additional (non-OREI) cargo potential for the 
South Terminal facility in New Bedford, and to identify potential income and costs associated 
with the operation and maintenance of that facility.  The consultants did not perform similar 
independent analyses for long term facility operations at Dry dock #4 in Boston, and cargoes 
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specific to Dry dock #4 were not identified in documents available for this report.  Therefore, 
this assessment of potential economic effects long-term port facility operations and potential 
alternative cargo opportunities is limited to South Terminal.  This is not to say that prospective 
cargo operations at Dry dock #4, in addition to support provided for offshore wind energy 
development, would not produce net benefits to the economy of Massachusetts, as are 
documented for South Terminal in New Bedford 
 
In addition to the assumptions and data sources noted above, FXM used the proposed Cape Wind 
project as an illustrative example of the potential economic and tax effects of a) the assembly and 
installation (construction) phase of an offshore wind energy project, and b) the annual 
expenditures for service and maintenance of a representative offshore wind energy installation 
(“ROWEI”). Note that the scale of subsequent offshore wind energy installation projects would 
vary, and therefore have different economic impacts.  There are competitive facilities located 
near Massachusetts capable of handling a wind energy installation project in Massachusetts’ 
offshore waters.  For that reason, illustrating the potential economic and tax effects of staging 
construction for an offshore wind energy project from a Massachusetts port was considered 
important, as well as assessing the effects of port facility construction.  Sources for the potential 
direct effects of the Cape Wind project installation and annual maintenance include the Global 
Insight economic impact assessment report prepared for the Cape Wind FEIS.  FXM used the 
person-hour and materials purchases documented in that report as the basis for this analysis, 
updated to current (2009) dollars. 
 
Analytic Method 
 
In order to assess total direct, indirect, and induced economic and tax effects on the economy of 
Massachusetts and within the respective counties of proposed offshore wind energy and related 
port facilities construction and operation, FXM used the R/ECON™ Input Output Model.  
R/ECON™ has been in continuous use for over 35 years and is one of three regional input output 
models regularly used by professional practitioners and academics throughout the US, the others 
being IMPLAN (Minnesota Implan Group) and RIMS II (US Department of Commerce).  A 
module specific to the economic effects of port cargo handling and transshipment, the Port Tool 
Kit, was developed initially for the US Maritime Administration and is linked to the R/ECON™ 
model.  This module has been used in the analysis of economic effects attributable to the 
container, break bulk, and dry bulk cargoes projected by FXM for South Terminal in New 
Bedford.  Appendix B provides technical documentation of the R/ECON™ Input Output Model. 
 
All input output models rely upon a detailed matrix of inter-industry transactions that show how 
changes in demand within one industry affect the output of all other industries.  As direct 
demand changes in industry x, suppliers to that industry also adjust their output and employment 
to respond to that demand, as do the suppliers to those suppliers.  These are called “indirect” 
effects.  Compensation to the workers employed in the directly affected industry and their 
suppliers also changes and the spending of these workers directly and indirectly affected by the 
initial change in demand is called the “induced” effect.  The so-called “multiplier” effects -- 
expansions of demand that exceed the initial direct purchases of labor and materials – derive 
from the fact that the economy is dynamic and not static, which means that industries adjust their 
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total output and employment in part to replace the services and goods produced to satisfy one-
time changes in demand.   
 
In any given state or county-level region (as used in this analysis), not all the direct, indirect, and 
induced effects of expenditures for construction or operations are captured within the state or 
region.  Massachusetts, for example, does not produce the steel used in construction or in the 
production of machinery and equipment and in most instances does not produce the machinery 
and equipment itself.  Therefore, multiplier effects are less in Massachusetts than in the US 
economy overall, and less in any given county than in the state overall.  The R/ECON™ Input 
Output Model is based on the current industries now operating in Massachusetts, which do not 
include, for example, wind blade and turbine manufacturing or the vessels used to install the 
assembled turbines offshore.  If demand for offshore wind energy installation projects serviced 
through Massachusetts ports were to reach a level sufficient to warrant investment in 
manufacturing, and/or demand for fabrication of components manufactured elsewhere but 
shipped to local or other offshore wind energy projects through a Massachusetts port increased to 
a level warranting investment in fabrication facilities, then the total direct, indirect, and induced 
economic effects derived in this analysis could be greater than those shown.  Some of these 
issues, as well as labor force training to address certain high skilled occupations not now extant 
in the Massachusetts labor force, are discussed elsewhere in the overall team report. 
 
Organization of the Report 
 
Following this Introduction (Section I) is a brief Summary Findings (Section II)  Tables for 
each of the construction and operating scenarios are then presented (Section III) showing at the 
level of major economic sectors the total direct, indirect, and induced effects on output, jobs, 
income, and gross domestic product, as well as local, state, and federal taxes.  Appendix A 
includes tables showing the total direct, indirect and induced effects of selected scenarios on 
employment by occupational category.  
 
 
II. Summary Findings 
 
Construction and Operating Periods Economic Effects 
 
Data in Table A show the estimated total direct, indirect, and induced economic effects of 
expenditures made to construct the New Bedford South Terminal port facility, the Boston port 
Facility (Dry dock #4), and the ROWEI 130-turbine installation.  These are one-time, non-
recurring economic effects that are expected to accrue within the Massachusetts economy during 
a 3 to 5 year period that includes port facility construction as well as the ROWEI offshore wind 
turbines installation.   
 
Table A also shows the annually recurring economic effects of maintaining a ROWEI and of 
handling, storing, and transshipping non-offshore wind related cargo at a multi-use South 
Terminal port facility in New Bedford.  In the case of the Boston and New Bedford port 
facilities, economic effects during construction are also shown for Suffolk and Bristol counties 
respectively, and for the South Terminal project the annually recurring economic effects of new 
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non-offshore wind related cargo operations are shown for Bristol county as well as 
Massachusetts overall.   
 
The measures of economic effects are output, which includes business sales less the costs of 
materials and equipment produced outside Massachusetts; employment, which includes full-
time equivalent jobs expected to be held by Massachusetts residents; income, which includes the 
payroll and self-employment earnings of households; and GDP (Gross Domestic Product) which 
measures the value added to the Massachusetts economy in terms of labor and proprietors 
income, corporate profits, dividends, interest and rent.   
 
 

Table A:  Total Direct, Indirect, and Induced Economic Effects of Offshore Wind 
Installation and Related Port Facilities Construction and Operation 

 

Output Employment Income GDP
(000 $) (Jobs) (000 $) (000 $)

Construction Period Effects
South Terminal Port Facility

Bristol County 44,100$       380 19,200$     26,100$     
Massachusetts 65,500$        540 26,100$      36,200$     

Boston Port Facility
Suffolk County 19,800$       110 9,100$       12,400$     
Massachusetts 30,100$        190 12,500$      17,200$     

Representative Offshore Wind Installation
Massachusetts 457,300$      1700 162,900$    200,100$   

Annual Operating Effects
South Terminal Port Cargo Operations     

Bristol County 15,700$       130 5,900$       9,700$       
Massachusetts 20,200$        170 7,400$        11,900$     

ROWEI O&M
Massachusetts 27,500$        110 6,800$        11,000$     

 
 
Sources:  FXM Associates, R/ECON™ Input Output Model, TetraTech Team, City of Boston, City of 
New Bedford, Cape Wind 
 
 
Construction Period Economic Effects 
 
As data in Table A show, expenditures for the assembly and installation of the ROWEI are 
estimated to increase business output by more than $457 million in Massachusetts over the 
anticipated three-year projected period of construction, provide over 1700 person years of 
employment, and generate nearly $163 million in household income statewide.  These economic 
impacts include the total direct, indirect, and induced effects across all industries statewide.  A 
breakdown of these effects by major economic sector is shown in Table 1 in Section III of this 
report. 
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Construction of the Port of Boston port facility (Dry dock #4) is expected to increase business 
output by nearly $19 million, provide over 100 person years of employment and $9.1 million of 
additional household income in Suffolk County.  Statewide, the effects of this construction 
include an expansion of business output by over $30 million, person years of employment by 
nearly 200, and household income by $12.5 million during the estimated 2-year construction 
period for that facility.  These include the total direct, indirect, and induced effects across all 
industries in Suffolk County and Massachusetts.  A breakdown of these effects by major 
economic sector is shown in Tables 2 and 3 in Section III of this report. 
 
Construction of the South Terminal project in New Bedford is estimated to expand business 
output by more than $44 million, provide nearly 400 person years of employment, and $19.2 
million of additional household income in Bristol County over its estimated 2-year construction 
period.  Bristol County includes the cities of New Bedford and Fall River where residents have 
the lowest per capita incomes and highest unemployment rates among all cities in 
Massachusetts.1  Statewide effects of this construction include an expansion of business output 
by nearly $66 million, person years of employment by over 500, and household income by more 
than $26 million during the estimated 2-year construction period for that facility.  These 
economic impacts include the total direct, indirect, and induced effects across all industries in 
Bristol County and Massachusetts overall.  A breakdown of these effects by major economic 
sector is shown in Tables 4 and 5 in Section III of this report. 
 
Annually Recurring Economic Effects 
 
As data in Table A indicate, each year following completion of the ROWEI, expenditures for 
servicing and maintaining the wind turbines is estimated to expand business output in 
Massachusetts by $27.5 million, provide 110 permanent jobs, and generate $6.8 million in 
household income annually.  These economic impacts include the total direct, indirect, and 
induced effects across all industries in Massachusetts.  A breakdown of these effects by major 
economic sector is shown in Table 6 in Section III of this report. 
 
New Bedford South Terminal port facility operations -- specifically the handling, storage, and 
transshipment of prospective new container, break bulk, and bulk cargoes – are estimated to 
expand business output in Bristol County by $15.6 million, provide over 130 permanent jobs, 
and generate $5.9 million in additional household income each year.  Statewide the economic 
effects are estimated to include more than $20 million in expanded business output, 170 
permanent jobs, and $7.4 million in additional household income each year.  These economic 
impacts include the total direct, indirect, and induced effects across all industries in Bristol 
County and Massachusetts overall.  A breakdown of these effects by major economic sector is 
shown in Tables 7 through 12 in Section III of this report. 
 
Construction and Operating Periods Fiscal Effects 
 
Data in Table B show the estimated total direct, indirect, and induced effects on local, state, and 
federal taxes of expenditures made to construct the South Terminal port facility, the Boston port 
                                                 
1 Source: South Coast Rail Economic Development and Land Use Corridor Plan, MassEOT, June 2009 
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facility (Dry dock #4), and the ROWEI 130-turbine installation.  These are one-time, non-
recurring tax effects that are expected to accrue within the Massachusetts economy during a 3 to 
5 year period that includes port facility construction as well as the proposed ROWEI.   
 
Table B also shows the annually recurring tax effects of maintaining the ROWEI and of 
handling, storing, and transshipping non-offshore wind related cargo at a multi-use South 
Terminal port facility in New Bedford.  In the case of the Boston and New Bedford port 
facilities, tax effects during construction are also shown for Suffolk and Bristol counties 
respectively, and for the South Terminal the annually recurring tax effects of new non-offshore 
wind related cargo operations are shown for Bristol county as well as Massachusetts overall.   
 

 
Table B:  Total Direct, Indirect, and Induced Tax Effects of Offshore Wind Installation 

and Related Port Facilities Construction and Operation 

Local Taxes State Taxes Federal Taxes
(000 $) (000 $) (000 $)

Construction Period Effects
South Terminal Port Facility

Bristol County 480$                  440$               1,820$                
Massachusetts 1,190$               1,440$             7,280$                 

Boston Port Facility
Suffolk County 190$                  220$               1,290$                
Massachusetts 500$                  640$                3,540$                 

Representative Offshore Wind Installation
Massachusetts 8,850$               10,090$           45,940$               

Annual Operating Effects
South Terminal Port Operations    

Bristol County 300$                  240$               730$                   
Massachusetts 480$                  500$                2,180$                 

ROWEI O&M
Massachusetts 390$                 430$                2,230$                 

 
Sources:  FXM Associates and R/ECON™ Input Output Model based on economic effects shown in 
Table A 
 

 
The total direct, indirect, and induced tax effects shown in Table B correspond to the economic 
effects shown in Table A.  Local taxes include property and excise taxes paid to municipalities 
by workers in the jobs generated by the construction and operating period employment effects 
shown in Table A, as well as property and other local taxes by the companies employing those 
individuals.  State taxes include income and sales taxes paid by individuals as well as payroll, 
income, and other taxes paid by the companies that employ those individuals.  The taxes are thus 
proportional to the total direct, indirect and induced economic effects shown in Table A and do 
not represent all taxes paid by companies with output partly affected by the changes in demand 
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attributable to construction and operating periods of offshore wind energy installation and 
maintenance, port construction and terminal operation. 
 
As shown by the data in Table B, during the assembly and installation phase of the ROWEI 
nearly $9 million in taxes to municipalities throughout Massachusetts are estimated to be 
attributable to the direct, indirect and induced economic effects shown in Table A over the 
projected 3-year construction period.  More than $10 million in taxes paid to the Commonwealth 
of Massachusetts over this 3- year period would be attributable to the economic effects of 
construction, and almost $46 million in federal taxes would be stimulated by the construction 
period economic effects.  Servicing and maintaining the exemplified offshore wind energy 
project would generate an annually recurring amount of $390,000 in municipal tax receipts 
throughout Massachusetts, $433,000 in state taxes annually, and $2.2 million in new federal 
taxes each year.   
 
The tax amounts shown in Table B for each of the county and state level effects for port facilities 
construction and operation would be similarly interpreted.  For example, each year following full 
operation the South Terminal facility, $400,000 in municipal tax receipts, $500,000 in state 
taxes, and $2.2 million in federal taxes would be attributable to the direct, indirect, and induced 
purchases statewide of labor, goods, and services required to handle the projected container, 
bulk, and break bulk cargoes.  The county-level tax totals, as with the economic effects shown in 
Table A, are a subset of the Massachusetts totals and show the amounts of local, state and federal 
taxes that would accrue within communities in Bristol and Suffolk counties.   
 
 
III. Detailed Tables 
 
The tables presented in subsequent pages show total direct, indirect, and induced economic and 
tax effects at the major economic sector level corresponding to the summary data presented in 
Tables A and B.  Additional tables showing the total direct, indirect, and induced employment 
effects by occupational category are provided in Appendix A. 
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Table 1 One-time Direct, Indirect and Induced Effects of Representative Offshore 
Wind Energy Installation (ROWIE) on the Massachusetts Economy  
 

Output Employment Income Gross Domestic
(000 $) (jobs) (000$)   Product (000$) 

I.  TOTAL EFFECTS (Direct and Indirect/Induced)*
 Private

1.   Agriculture 271.2 2 43.9 93.2

2.   Agri. Serv., Forestry, & Fish 83.0 1 38.4 49.5

3.   Mining 1,241.0 4 371.1 580.5

4.   Construction 27,242.3 212 16,058.4 21,388.3

5.   Manufacturing 285,733.1 321 98,479.0 106,032.1

6.   Transport. & Public Utilities 44,735.1 170 9,278.4 20,320.1

7.   Wholesale 18,017.3 107 7,326.8 6,988.8

8.   Retail Trade 23,040.5 421 8,543.6 11,735.3

9.   Finance, Ins., & Real Estate 27,536.5 111 10,062.5 20,536.9

10. Services 26,377.5 321 11,806.3 12,346.1

      Private Subtotal 454,277.7 1,671 162,008.2 200,070.8

 Public

11. Government 3,037.5 17 916.0 1,416.4

      Total Effects (Private and Public) 457,315.2 1,688 162,924.2 201,487.3

II. DISTRIBUTION OF EFFECTS/MULTIPLIER
1.   Direct Effects 309,472.1 517 112,849.7 130,631.5

2.   Indirect and Induced Effects 147,843.1 1,171 50,074.4 70,855.7

3.   Total Effects 457,315.2 1,688 162,924.2 201,487.3

4.   Multipliers (3/1) 1.478 3.265 1.444 1.542

III. COMPOSITION OF GROSS STATE PRODUCT
1.  Wages--Net of Taxes 150,869.6

2.  Taxes 29,522.6

           a.  Local 4,987.7

           b.  State 3,706.6

           c.  Federal 20,828.3

                General 3,360.2

                Social Security 17,468.0

3.  Profits, dividends, rents, and other 21,095.1

4.  Total Gross State Product (1+2+3) 201,487.3

IV. TAX ACCOUNTS

Business Household Total
1.  Income --Net of Taxes 150,869.6 154,778.0 --

2.  Taxes 29,522.6 35,357.1 64,879.7

           a.  Local 4,987.7 3,864.4 8,852.2

           b.  State 3,706.6 6,381.3 10,087.9

           c.  Federal 20,828.3 25,111.4 45,939.6

                General 3,360.2 25,111.4 28,471.6

                Social Security 17,468.0 0.0 17,468.0

Economic Component
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Table 2: One-time Direct, Indirect and Induced Effects of Boston Port Facility 
Construction on the Economy of Suffolk County 
 

Output Employment Income Gross Domestic
(000 $) (jobs) (000$)   Product (000$) 

I.  TOTAL EFFECTS (Direct and Indirect/Induced)*
 Private

1.   Agriculture 0.0 0 0.0 0.0

2.   Agri. Serv., Forestry, & Fish 14.2 0 6.3 8.4

3.   Mining 411.8 2 139.5 174.7

4.   Construction 11,867.9 72 6,421.7 8,788.0

5.   Manufacturing 2,890.7 7 733.3 1,119.6

6.   Transport. & Public Utilities 684.1 3 177.5 271.8

7.   Wholesale 346.9 2 141.1 134.5

8.   Retail Trade 452.7 7 169.5 226.5

9.   Finance, Ins., & Real Estate 986.8 3 359.7 735.9

10. Services 2,041.1 15 939.5 956.3

      Private Subtotal 19,696.2 112 9,087.9 12,415.8

 Public

11. Government 65.2 0 19.7 30.5

      Total Effects (Private and Public) 19,761.4 112 9,107.6 12,446.3

II. DISTRIBUTION OF EFFECTS/MULTIPLIER
1.   Direct Effects 15,195.7 85 7,542.8 10,176.6

2.   Indirect and Induced Effects 4,565.7 27 1,564.9 2,269.7

3.   Total Effects 19,761.4 112 9,107.6 12,446.3

4.   Multipliers (3/1) 1.300 1.324 1.207 1.223

III. COMPOSITION OF GROSS STATE PRODUCT
1.  Wages--Net of Taxes 8,603.1

2.  Taxes 896.9

           a.  Local 100.4

           b.  State 74.1

           c.  Federal 722.5

                General 330.0

                Social Security 392.5

3.  Profits, dividends, rents, and other 2,946.2

4.  Total Gross State Product (1+2+3) 12,446.3

IV. TAX ACCOUNTS

Business Household Total
1.  Income --Net of Taxes 8,603.1 3,660.5 --

2.  Taxes 896.9 794.4 1,691.3

           a.  Local 100.4 86.8 187.2

           b.  State 74.1 143.4 217.4

           c.  Federal 722.5 564.2 1,286.7

                General 330.0 564.2 894.2

                Social Security 392.5 0.0 392.5

Economic Component
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Table 3: One-time Direct, Indirect and Induced Effects of Boston Port Facility 
Construction on the Economy of Massachusetts 
 

Output Employment Income Gross Domestic
(000 $) (jobs) (000$)   Product (000$) 

I.  TOTAL EFFECTS (Direct and Indirect/Induced)*
 Private

1.   Agriculture 38.7 0 5.6 14.3

2.   Agri. Serv., Forestry, & Fish 25.2 0 8.9 14.2

3.   Mining 1,422.6 6 509.4 614.6

4.   Construction 12,031.8 72 6,443.1 8,843.3

5.   Manufacturing 6,838.9 27 1,805.7 2,527.8

6.   Transport. & Public Utilities 1,394.7 7 369.3 558.3

7.   Wholesale 848.4 5 345.0 329.1

8.   Retail Trade 1,823.8 32 680.4 932.1

9.   Finance, Ins., & Real Estate 2,375.4 9 886.3 1,778.5

10. Services 3,189.5 31 1,454.1 1,497.0

      Private Subtotal 29,989.1 190 12,507.8 17,109.2

 Public

11. Government 157.2 1 47.4 73.1

      Total Effects (Private and Public) 30,146.2 190 12,555.1 17,182.4

II. DISTRIBUTION OF EFFECTS/MULTIPLIER
1.   Direct Effects 18,006.8 100 8,472.1 11,271.8

2.   Indirect and Induced Effects 12,139.5 91 4,083.0 5,910.6

3.   Total Effects 30,146.2 190 12,555.1 17,182.4

4.   Multipliers (3/1) 1.674 1.909 1.482 1.524

III. COMPOSITION OF GROSS STATE PRODUCT
1.  Wages--Net of Taxes 11,722.7

2.  Taxes 2,105.2

           a.  Local 216.2

           b.  State 179.3

           c.  Federal 1,709.7

                General 436.9

                Social Security 1,272.8

3.  Profits, dividends, rents, and other 3,354.5

4.  Total Gross State Product (1+2+3) 17,182.4

IV. TAX ACCOUNTS

Business Household Total
1.  Income --Net of Taxes 11,722.7 11,460.7 --

2.  Taxes 2,105.2 2,576.3 4,681.5

           a.  Local 216.2 281.6 497.8

           b.  State 179.3 465.0 644.3

           c.  Federal 1,709.7 1,829.7 3,539.4

                General 436.9 1,829.7 2,266.6

                Social Security 1,272.8 0.0 1,272.8

Economic Component
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Table 4: One-time Direct, Indirect and Induced Effects of South Terminal 
Construction on the Economy of Bristol County 
 

Output Employment Income Gross Domestic
(000 $) (jobs) (000$)   Product (000$) 

I.  TOTAL EFFECTS (Direct and Indirect/Induced)*
 Private

1.   Agriculture 21.3 0 3.4 8.3

2.   Agri. Serv., Forestry, & Fish 12.7 0 3.3 6.9

3.   Mining 821.0 2 292.5 353.6

4.   Construction 15,727.3 175 9,582.0 12,694.1

5.   Manufacturing 12,675.1 85 3,862.5 4,744.9

6.   Transport. & Public Utilities 6,846.4 36 2,200.9 4,468.4

7.   Wholesale 1,828.2 13 743.4 709.1

8.   Retail Trade 1,059.9 22 392.3 549.5

9.   Finance, Ins., & Real Estate 1,156.1 6 246.3 833.1

10. Services 3,783.2 38 1,817.9 1,774.4

      Private Subtotal 43,931.2 379 19,144.5 26,142.4

 Public

11. Government 131.0 1 39.5 61.1

      Total Effects (Private and Public) 44,062.3 380 19,184.0 26,203.5

II. DISTRIBUTION OF EFFECTS/MULTIPLIER
1.   Direct Effects 36,079.3 301 16,554.3 22,505.7

2.   Indirect and Induced Effects 7,982.9 78 2,629.7 3,697.8

3.   Total Effects 44,062.3 380 19,184.0 26,203.5

4.   Multipliers (3/1) 1.221 1.260 1.159 1.164

III. COMPOSITION OF GROSS STATE PRODUCT
1.  Wages--Net of Taxes 17,959.1

2.  Taxes 1,727.1

           a.  Local 368.9

           b.  State 260.3

           c.  Federal 1,097.9

                General 595.8

                Social Security 502.1

3.  Profits, dividends, rents, and other 6,517.3

4.  Total Gross State Product (1+2+3) 26,203.5

IV. TAX ACCOUNTS

Business Household Total
1.  Income --Net of Taxes 17,959.1 4,449.3 --

2.  Taxes 1,727.1 1,016.4 2,743.5

           a.  Local 368.9 111.1 480.0

           b.  State 260.3 183.4 443.7

           c.  Federal 1,097.9 721.9 1,819.8

                General 595.8 721.9 1,317.6

                Social Security 502.1 0.0 502.1

Economic Component
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Table 5: One-time Direct, Indirect and Induced Effects of South Terminal 
Construction on the Economy of Massachusetts 
 

Output Employment Income Gross Domestic
(000 $) (jobs) (000$)   Product (000$) 

I.  TOTAL EFFECTS (Direct and Indirect/Induced)*
 Private

1.   Agriculture 67.5 0 10.4 24.1

2.   Agri. Serv., Forestry, & Fish 37.5 0 9.7 20.3

3.   Mining 938.4 2 329.5 403.1

4.   Construction 16,107.9 176 9,631.6 12,822.9

5.   Manufacturing 20,460.5 118 5,763.2 7,482.3

6.   Transport. & Public Utilities 8,872.0 48 2,758.2 5,324.8

7.   Wholesale 2,832.2 19 1,151.7 1,098.6

8.   Retail Trade 4,015.2 76 1,489.9 2,060.3

9.   Finance, Ins., & Real Estate 5,096.5 22 1,793.0 3,811.8

10. Services 6,754.7 77 3,142.1 3,167.6

      Private Subtotal 65,182.5 540 26,079.2 36,215.8

 Public

11. Government 336.6 2 101.3 156.1

      Total Effects (Private and Public) 65,519.1 542 26,180.6 36,372.0

II. DISTRIBUTION OF EFFECTS/MULTIPLIER
1.   Direct Effects 40,125.0 319 17,635.3 24,064.5

2.   Indirect and Induced Effects 25,394.2 223 8,545.3 12,307.5

3.   Total Effects 65,519.1 542 26,180.6 36,372.0

4.   Multipliers (3/1) 1.633 1.701 1.485 1.511

III. COMPOSITION OF GROSS STATE PRODUCT
1.  Wages--Net of Taxes 24,298.0

2.  Taxes 4,538.6

           a.  Local 598.5

           b.  State 473.9

           c.  Federal 3,466.2

                General 810.1

                Social Security 2,656.1

3.  Profits, dividends, rents, and other 7,535.4

4.  Total Gross State Product (1+2+3) 36,372.0

IV. TAX ACCOUNTS

Business Household Total
1.  Income --Net of Taxes 24,298.0 23,534.4 --

2.  Taxes 4,538.6 5,376.1 9,914.8

           a.  Local 598.5 587.6 1,186.1

           b.  State 473.9 970.3 1,444.2

           c.  Federal 3,466.2 3,818.3 7,284.4

                General 810.1 3,818.3 4,628.4

                Social Security 2,656.1 0.0 2,656.1

Economic Component
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Table 6: Annually Recurring Direct, Indirect and Induced Effects of Representative 
Offshore Wind Energy Project Operations and Maintenance on the Economy of 
Massachusetts  
 

Output Employment Income Gross Domestic
(000 $) (jobs) (000$)   Product (000$) 

I.  TOTAL EFFECTS (Direct and Indirect/Induced)*
 Private

1.   Agriculture 11.4 0 1.8 3.9

2.   Agri. Serv., Forestry, & Fish 4.8 0 2.1 2.8

3.   Mining 10.7 0 2.2 2.8

4.   Construction 4,979.9 32 2,346.2 3,314.3

5.   Manufacturing 625.8 3 172.2 239.3

6.   Transport. & Public Utilities 17,328.5 31 2,523.0 4,826.4

7.   Wholesale 410.1 2 166.8 159.1

8.   Retail Trade 964.0 18 356.5 490.2

9.   Finance, Ins., & Real Estate 1,640.4 6 535.3 1,197.6

10. Services 1,381.5 16 612.5 638.8

      Private Subtotal 27,357.1 108 6,718.5 10,875.2

 Public

11. Government 116.4 1 34.9 53.3

      Total Effects (Private and Public) 27,473.5 108 6,753.4 10,928.5

II. DISTRIBUTION OF EFFECTS/MULTIPLIER
1.   Direct Effects 18,697.1 50 4,198.4 6,889.2

2.   Indirect and Induced Effects 8,776.4 58 2,555.0 4,039.3

3.   Total Effects 27,473.5 108 6,753.4 10,928.5

4.   Multipliers (3/1) 1.469 2.164 1.609 1.586

III. COMPOSITION OF GROSS STATE PRODUCT
1.  Wages--Net of Taxes 5,892.0

2.  Taxes 1,585.5

           a.  Local 230.2

           b.  State 168.8

           c.  Federal 1,186.4

                General 462.4

                Social Security 724.1

3.  Profits, dividends, rents, and other 3,451.0

4.  Total Gross State Product (1+2+3) 10,928.5

IV. TAX ACCOUNTS

Business Household Total
1.  Income --Net of Taxes 5,892.0 6,078.1 --

2.  Taxes 1,585.5 1,465.6 3,051.1

           a.  Local 230.2 160.2 390.4

           b.  State 168.8 264.5 433.3

           c.  Federal 1,186.4 1,040.9 2,227.3

                General 462.4 1,040.9 1,503.3

                Social Security 724.1 0.0 724.1

Economic Component
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Table 7: Annually Recurring Direct, Indirect and Induced Effects of Container 
Service at South Terminal on the Economy of Bristol County 
 

Output Employment Income Gross Domestic
(000 $) (jobs) (000$)   Product (000$) 

I.  TOTAL EFFECTS (Direct and Indirect/Induced)*
 Private

1.   Agriculture 2.3 0 0.3 0.8

2.   Agri. Serv., Forestry, & Fish 4.6 0 2.0 2.4

3.   Mining 4.6 0 0.7 0.9

4.   Construction 64.6 0 14.6 26.8

5.   Manufacturing 430.5 1 44.9 140.6

6.   Transport. & Public Utilities 4,502.0 35 1,756.5 2,899.2

7.   Wholesale 122.5 1 49.8 47.5

8.   Retail Trade 121.5 3 44.6 62.2

9.   Finance, Ins., & Real Estate 118.7 1 25.3 88.5

10. Services 306.5 10 157.9 155.5

      Private Subtotal 5,677.7 51 2,096.6 3,424.4

 Public

11. Government 164.0 1 55.8 109.7

      Total Effects (Private and Public) 5,841.6 52 2,152.5 3,534.1

II. DISTRIBUTION OF EFFECTS/MULTIPLIER
1.   Direct Effects 4,990.8 43 1,881.1 3,107.8

2.   Indirect and Induced Effects 850.8 9 271.3 426.3

3.   Total Effects 5,841.6 52 2,152.5 3,534.1

4.   Multipliers (3/1) 1.170 1.205 1.144 1.137

III. COMPOSITION OF GROSS STATE PRODUCT
1.  Wages--Net of Taxes 1,890.3

2.  Taxes 328.3

           a.  Local 93.1

           b.  State 62.3

           c.  Federal 172.9

                General 106.8

                Social Security 66.1

3.  Profits, dividends, rents, and other 1,315.5

4.  Total Gross State Product (1+2+3) 3,534.1

IV. TAX ACCOUNTS

Business Household Total
1.  Income --Net of Taxes 1,890.3 585.7 --

2.  Taxes 328.3 133.8 462.1

           a.  Local 93.1 14.6 107.7

           b.  State 62.3 24.1 86.4

           c.  Federal 172.9 95.0 267.9

                General 106.8 95.0 201.8

                Social Security 66.1 0.0 66.1

Economic Component
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Table 8: Annually Recurring Direct, Indirect and Induced Effects of Container 
Service at South Terminal on the Economy of Massachusetts 
 

Output Employment Income Gross Domestic
(000 $) (jobs) (000$)   Product (000$) 

I.  TOTAL EFFECTS (Direct and Indirect/Induced)*
 Private

1.   Agriculture 7.2 0 1.1 2.4

2.   Agri. Serv., Forestry, & Fish 5.6 0 2.3 3.0

3.   Mining 7.7 0 1.2 1.6

4.   Construction 98.9 0 19.0 38.4

5.   Manufacturing 752.5 2 117.1 248.7

6.   Transport. & Public Utilities 4,755.7 37 1,829.7 3,015.4

7.   Wholesale 197.9 1 80.5 76.8

8.   Retail Trade 411.5 8 152.4 210.5

9.   Finance, Ins., & Real Estate 521.1 2 186.1 395.5

10. Services 576.0 14 275.9 282.2

      Private Subtotal 7,334.2 66 2,665.4 4,274.4

 Public

11. Government 183.5 1 61.8 119.0

      Total Effects (Private and Public) 7,517.6 66 2,727.1 4,393.5

II. DISTRIBUTION OF EFFECTS/MULTIPLIER
1.   Direct Effects 5,020.1 43 1,887.7 3,118.1

2.   Indirect and Induced Effects 2,497.6 23 839.5 1,275.4

3.   Total Effects 7,517.6 66 2,727.1 4,393.5

4.   Multipliers (3/1) 1.498 1.539 1.445 1.409

III. COMPOSITION OF GROSS STATE PRODUCT
1.  Wages--Net of Taxes 2,408.2

2.  Taxes 595.6

           a.  Local 111.6

           b.  State 80.7

           c.  Federal 403.3

                General 126.6

                Social Security 276.7

3.  Profits, dividends, rents, and other 1,389.6

4.  Total Gross State Product (1+2+3) 4,393.5

IV. TAX ACCOUNTS

Business Household Total
1.  Income --Net of Taxes 2,408.2 2,353.2 --

2.  Taxes 595.6 560.0 1,155.6

           a.  Local 111.6 61.2 172.9

           b.  State 80.7 101.1 181.8

           c.  Federal 403.3 397.7 801.0

                General 126.6 397.7 524.3

                Social Security 276.7 0.0 276.7

Economic Component
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Table 9: Annually Recurring Direct, Indirect and Induced Effects of Break Bulk 
Service at South Terminal on the Economy of Bristol County 
 

Output Employment Income Gross Domestic
(000 $) (jobs) (000$)   Product (000$) 

I.  TOTAL EFFECTS (Direct and Indirect/Induced)*
 Private

1.   Agriculture 2.1 0 0.3 0.7

2.   Agri. Serv., Forestry, & Fish 0.4 0 0.1 0.2

3.   Mining 1.6 0 0.3 0.4

4.   Construction 42.0 0 9.4 17.3

5.   Manufacturing 177.0 1 28.2 59.9

6.   Transport. & Public Utilities 3,406.8 17 1,402.0 2,399.7

7.   Wholesale 67.3 1 27.4 26.1

8.   Retail Trade 106.4 2 39.1 54.2

9.   Finance, Ins., & Real Estate 86.7 0 18.5 64.6

10. Services 249.7 9 131.0 127.4

      Private Subtotal 4,139.9 30 1,656.3 2,750.5

 Public

11. Government 137.5 1 46.9 92.5

      Total Effects (Private and Public) 4,277.4 31 1,703.2 2,843.0

II. DISTRIBUTION OF EFFECTS/MULTIPLIER
1.   Direct Effects 3,699.5 25 1,515.0 2,550.4

2.   Indirect and Induced Effects 577.9 6 188.2 292.5

3.   Total Effects 4,277.4 31 1,703.2 2,843.0

4.   Multipliers (3/1) 1.156 1.252 1.124 1.115

III. COMPOSITION OF GROSS STATE PRODUCT
1.  Wages--Net of Taxes 1,482.9

2.  Taxes 272.5

           a.  Local 80.8

           b.  State 54.0

           c.  Federal 137.7

                General 85.5

                Social Security 52.2

3.  Profits, dividends, rents, and other 1,087.6

4.  Total Gross State Product (1+2+3) 2,843.0

IV. TAX ACCOUNTS

Business Household Total
1.  Income --Net of Taxes 1,482.9 462.2 --

2.  Taxes 272.5 105.6 378.0

           a.  Local 80.8 11.5 92.3

           b.  State 54.0 19.1 73.1

           c.  Federal 137.7 75.0 212.6

                General 85.5 75.0 160.5

                Social Security 52.2 0.0 52.2

Economic Component

 
 
 
 



FXM Associates 

 17

 
Table 10: Annually Recurring Direct, Indirect and Induced Effects of Break Bulk 
Service at South Terminal on the Economy of Massachusetts 
 

Output Employment Income Gross Domestic
(000 $) (jobs) (000$)   Product (000$) 

I.  TOTAL EFFECTS (Direct and Indirect/Induced)*
 Private

1.   Agriculture 6.1 0 0.9 2.0

2.   Agri. Serv., Forestry, & Fish 1.1 0 0.3 0.6

3.   Mining 2.9 0 0.5 0.7

4.   Construction 68.2 0 12.8 26.2

5.   Manufacturing 429.8 2 85.3 144.2

6.   Transport. & Public Utilities 3,571.8 18 1,448.9 2,474.5

7.   Wholesale 125.0 1 50.8 48.5

8.   Retail Trade 333.5 6 123.4 170.3

9.   Finance, Ins., & Real Estate 395.7 2 142.0 300.3

10. Services 457.0 12 222.8 224.9

      Private Subtotal 5,391.1 41 2,087.9 3,392.4

 Public

11. Government 152.7 1 51.6 99.8

      Total Effects (Private and Public) 5,543.8 42 2,139.4 3,492.1

II. DISTRIBUTION OF EFFECTS/MULTIPLIER
1.   Direct Effects 3,734.0 25 1,521.8 2,561.8

2.   Indirect and Induced Effects 1,809.8 17 617.6 930.3

3.   Total Effects 5,543.8 42 2,139.4 3,492.1

4.   Multipliers (3/1) 1.485 1.694 1.406 1.363

III. COMPOSITION OF GROSS STATE PRODUCT
1.  Wages--Net of Taxes 1,876.3

2.  Taxes 480.1

           a.  Local 94.7

           b.  State 68.1

           c.  Federal 317.3

                General 100.2

                Social Security 217.0

3.  Profits, dividends, rents, and other 1,135.7

4.  Total Gross State Product (1+2+3) 3,492.1

IV. TAX ACCOUNTS

Business Household Total
1.  Income --Net of Taxes 1,876.3 1,846.1 --

2.  Taxes 480.1 439.3 919.4

           a.  Local 94.7 48.0 142.8

           b.  State 68.1 79.3 147.4

           c.  Federal 317.3 312.0 629.2

                General 100.2 312.0 412.2

                Social Security 217.0 0.0 217.0

Economic Component
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Table 11: Annually Recurring Direct, Indirect and Induced Effects of Dry Bulk Service 
at South Terminal on the Economy of Bristol County 
 

Output Employment Income Gross Domestic
(000 $) (jobs) (000$)   Product (000$) 

I.  TOTAL EFFECTS (Direct and Indirect/Induced)*
 Private

1.   Agriculture 2.4 0 0.3 0.8

2.   Agri. Serv., Forestry, & Fish 0.4 0 0.1 0.2

3.   Mining 5.3 0 0.8 1.0

4.   Construction 46.4 0 10.5 19.5

5.   Manufacturing 495.9 1 44.1 160.8

6.   Transport. & Public Utilities 4,310.4 37 1,693.9 2,740.6

7.   Wholesale 137.8 1 56.1 53.5

8.   Retail Trade 131.8 3 48.3 67.1

9.   Finance, Ins., & Real Estate 112.4 1 23.9 83.9

10. Services 246.7 6 113.8 121.1

      Private Subtotal 5,489.6 48 1,991.8 3,248.4

 Public

11. Government 53.2 0 17.8 33.7

      Total Effects (Private and Public) 5,542.8 49 2,009.5 3,282.1

II. DISTRIBUTION OF EFFECTS/MULTIPLIER
1.   Direct Effects 4,734.3 40 1,754.9 2,881.0

2.   Indirect and Induced Effects 808.5 8 254.6 401.1

3.   Total Effects 5,542.8 49 2,009.5 3,282.1

4.   Multipliers (3/1) 1.171 1.209 1.145 1.139

III. COMPOSITION OF GROSS STATE PRODUCT
1.  Wages--Net of Taxes 1,758.0

2.  Taxes 313.2

           a.  Local 88.7

           b.  State 59.7

           c.  Federal 164.8

                General 103.0

                Social Security 61.8

3.  Profits, dividends, rents, and other 1,210.8

4.  Total Gross State Product (1+2+3) 3,282.1

IV. TAX ACCOUNTS

Business Household Total
1.  Income --Net of Taxes 1,758.0 547.2 --

2.  Taxes 313.2 125.0 438.2

           a.  Local 88.7 13.7 102.4

           b.  State 59.7 22.6 82.3

           c.  Federal 164.8 88.8 253.6

                General 103.0 88.8 191.8

                Social Security 61.8 0.0 61.8

Economic Component
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Table 12: Annually Recurring Direct, Indirect and Induced Effects of Dry Bulk Service 
at South Terminal on the Economy of Massachusetts 
 

Output Employment Income Gross Domestic
(000 $) (jobs) (000$)   Product (000$) 

I.  TOTAL EFFECTS (Direct and Indirect/Induced)*
 Private

1.   Agriculture 6.9 0 1.0 2.3

2.   Agri. Serv., Forestry, & Fish 1.4 0 0.4 0.8

3.   Mining 8.9 0 1.3 1.7

4.   Construction 78.8 0 14.7 30.5

5.   Manufacturing 798.1 2 110.4 261.5

6.   Transport. & Public Utilities 4,551.9 38 1,764.3 2,850.7

7.   Wholesale 208.9 1 85.0 81.0

8.   Retail Trade 402.9 8 149.0 205.7

9.   Finance, Ins., & Real Estate 490.3 2 175.0 372.2

10. Services 498.7 10 223.5 239.5

      Private Subtotal 7,046.8 62 2,524.7 4,045.8

 Public

11. Government 71.2 0 23.2 42.2

      Total Effects (Private and Public) 7,118.0 62 2,547.9 4,088.0

II. DISTRIBUTION OF EFFECTS/MULTIPLIER
1.   Direct Effects 4,761.0 40 1,759.9 2,889.6

2.   Indirect and Induced Effects 2,357.0 22 788.0 1,198.4

3.   Total Effects 7,118.0 62 2,547.9 4,088.0

4.   Multipliers (3/1) 1.495 1.545 1.448 1.415

III. COMPOSITION OF GROSS STATE PRODUCT
1.  Wages--Net of Taxes 2,242.9

2.  Taxes 563.4

           a.  Local 106.2

           b.  State 77.0

           c.  Federal 380.3

                General 121.8

                Social Security 258.5

3.  Profits, dividends, rents, and other 1,281.7

4.  Total Gross State Product (1+2+3) 4,088.0

IV. TAX ACCOUNTS

Business Household Total
1.  Income --Net of Taxes 2,242.9 2,198.6 --

2.  Taxes 563.4 523.2 1,086.6

           a.  Local 106.2 57.2 163.4

           b.  State 77.0 94.4 171.4

           c.  Federal 380.3 371.6 751.9

                General 121.8 371.6 493.4

                Social Security 258.5 0.0 258.5

Economic Component
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Example 1:  One-time Occupation-Based Economic Impacts on Massachusetts of 

Representative Offshore Wind Energy Installation ($700 Million, less Imported Turbines) 
TOTAL NUMBER OF JOBS     1,688
Executive, administrative, and managerial occupations  165
 Managerial and administrative occupations   116 
 Management support occupations    49 
Professional specialty occupations    107
 Engineers      23 
 Architects and surveyors    3 
 Life scientists     1 
 Computer, mathematical, and operations research occupations 16 
 Physical scientists     1 
 Religious workers     5 
 Social scientists     1 
 Social and recreation workers    5 
 Lawyers and judicial workers    3 
 Teachers, librarians, and counselors   18 
 Health diagnosing occupations    2 
 Health assessment and treating occupations   9 
 Writers, artists, and entertainers    14 
 All other professional workers    6 
Technicians and related support occupations   42
 Health technicians and technologists   13 
 Engineering and science technicians and technologists  19 
 Technicians, except health and engineering and science  9 
Marketing and sales occupations    208
 Cashiers      53 
 Counter and rental clerks    8 
 Insurance sales agents    5 
 Marketing and sales worker supervisors   27 
 Models, demonstrators, and product promoters  1 
 Parts salespersons     3 
 Real estate agents and brokers    1 
 Retail salespersons     69 
 Sales engineers     1 
 Securities, commodities, and financial services sales agents 2 
 Travel agents     2 
 All other sales and related workers   36 

Administrative support occupations, including clerical  250
 Adjusters, investigators, and collectors   13 
 Communications equipment operators   2 
 Computer operators     2 
 Information clerks     14 
 Mail clerks and messengers    2 
 Postal clerks and mail carriers    5 
 Material recording, scheduling, dispatching, and distributing occupations 61 
 Records processing occupations    41 
 Secretaries, stenographers, and typists   32 



FXM Associates 

 22

 Other clerical and administrative support workers  77 
Service occupations     249
 Cleaning and building service occupations, except private household 27 
 Food preparation and service occupations   163 
 Health service occupations    15 
 Dental assistants     3 
 Medical assistants     1 
 Nursing and psychiatric aides    10 
 Personal service occupations    8 
 Amusement and recreation attendants   1 
 Child care workers     3 
 Barbers, cosmetologists, and related workers   1 
 Personal care and home health aides   2 
 Private household workers    25 
 Child care workers, private household   8 
 Cleaners and servants, private household   16 
 Protective service occupations    9 
 Law enforcement occupations    2 
 Other protective service workers    7 

Agriculture, forestry, fishing, and related occupations  15
 Farm workers     1 
 Landscaping, groundskeeping, nursery, greenhouse, and lawn service occupations 11 
 All other agricultural, forestry, fishing, and related workers 2 
Precision production, craft, and repair occupations  288
 Blue-collar worker supervisors    44 
 Construction trades     86 
 Carpenters      13 
 Construction equipment operators    18 
 Electricians     10 
 Boilermakers     2 
 Bricklayers, blockmasons, and stonemasons   1 
 Cement masons, concrete finishers, and terrazzo workers  3 
 Highway maintenance workers    1 
 Insulation workers     1 
 Painters and paperhangers    4 
 Pipelayers and pipelaying fitters    9 
 Plumbers, pipefitters, and steamfitters   11 
 Sheet metal workers and duct installers   4 
 Structural and reinforcing metal workers   2 
 All other construction trades workers   7 
 Extractive and related workers, including blasters  2 
 Mechanics, installers, and repairers   84 
 Machinery mechanics, installers, and repairers  28 
 Vehicle and mobile equipment mechanics and repairers  20 
 Other mechanics, installers, and repairers   25 

Production occupations, precision    40
 Assemblers, precision     3 
 Food workers, precision    3 
 Inspectors, testers, and graders, precision   9 
 Metal workers, precision    17 
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 Printing workers, precision    1 
 Textile, apparel, and furnishings workers, precision  2 
 Woodworkers, precision    2 
 Other precision workers    2 
Plant and system occupations    1
 Chemical plant and system operators   0 
Operators, fabricators, and laborers    323
 Numerical control machine tool operators and tenders, metal and plastic 1 

 
Combination machine tool setters, set-up operators, operators, and tenders, metal and 
plastic 

1 

 Machine setters, set-up operators, operators, and tenders  62 
 Machine tool cut and form setters, operators, and tenders, metal and plastic 13 
 Metal fabricating machine setters, operators, and related workers 3 
 Other machine setters, set-up operators, operators, and tenders 23 
 Metal and plastic processing machine setters, operators, and related workers 18 
 Printing, binding, and related workers   2 
 Textile and related setters, operators, and related workers  3 
 Hand workers, including assemblers and fabricators  54 
 Electrical and electronic assemblers   1 
 Welders and cutters     19 
 All other assemblers, fabricators, and hand workers  30 
 Grinders and polishers, hand    2 
 Transportation and material moving machine and vehicle operators 113 
 Motor vehicle operators    57 
 Material moving equipment operators   28 
 All other material moving equipment operators   3 
 Rail transportation workers    5 
 Water transportation and related workers   19 
 Helpers, laborers, and material movers, hand   93 
 Cleaners of vehicles and equipment   3 
 Freight, stock, and material movers, hand   18 
 Hand packers and packagers    9 
 All other helpers, laborers, and material movers, hand  44 
 Helpers, construction trades    12 
 Machine feeders and offbearers    2 
 Parking lot attendants     1 
 Service station attendants    3 
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Example 2:  Annually Recurring Occupation-Based Economic Impacts on Massachusetts 

of ROWEI O&M (50 full-time workers) 
TOTAL NUMBER OF JOBS      108
Executive, administrative, and managerial occupations   11
 Managerial and administrative occupations    8 
 Management support occupations    3 
Professional specialty occupations     7
 Engineers      2 
 Computer, mathematical, and operations research occupations  1 
 Teachers, librarians, and counselors    1 
 Writers, artists, and entertainers    1 
 All other professional workers    1 
Technicians and related support occupations    3
 Health technicians and technologists    1 
 Engineering and science technicians and technologists   1 
 Technicians, except health and engineering and science   1 
Marketing and sales occupations     9
 Cashiers      2 
 Marketing and sales worker supervisors    1 
 Retail salespersons     3 
 All other sales and related workers    2 
Administrative support occupations, including clerical   17
 Adjusters, investigators, and collectors    1 
 Information clerks     1 
 Postal clerks and mail carriers    1 
 Material recording, scheduling, dispatching, and distributing occupations 3 
 Records processing occupations    3 
 Secretaries, stenographers, and typists    2 
 Other clerical and administrative support workers   6 
Service occupations      11
 Cleaning and building service occupations, except private household  1 
 Food preparation and service occupations    7 
 Health service occupations     1 
 Private household workers     1 
 Cleaners and servants, private household    1 
 Protective service occupations    1 
Agriculture, forestry, fishing, and related occupations   1
 Landscaping, groundskeeping, nursery, greenhouse, and lawn service occupations 1 
Precision production, craft, and repair occupations   30
 Blue-collar worker supervisors    4 
 Construction trades     10 
 Carpenters      2 
 Construction equipment operators    3 
 Electricians      1 
 Pipelayers and pipelaying fitters    1 
 Plumbers, pipefitters, and steamfitters    1 
 All other construction trades workers    1 
 Mechanics, installers, and repairers    8 
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 Machinery mechanics, installers, and repairers   2 
 Vehicle and mobile equipment mechanics and repairers   1 
 Other mechanics, installers, and repairers    5 
Production occupations, precision     1
Plant and system occupations     1
 Electric power generating plant operators, distributors, and dispatchers  1 
Operators, fabricators, and laborers     18
 Machine setters, set-up operators, operators, and tenders   1 
 Other machine setters, set-up operators, operators, and tenders  1 
 Hand workers, including assemblers and fabricators   1 
 Welders and cutters     1 
 Transportation and material moving machine and vehicle operators  8 
 Motor vehicle operators     3 
 Material moving equipment operators    2 
 Rail transportation workers     1 
 Water transportation and related workers    2 
 Helpers, laborers, and material movers, hand   8 
 Freight, stock, and material movers, hand    1 
 All other helpers, laborers, and material movers, hand   4 
 Helpers, construction trades     2 
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Example 3:  One-time Occupation-Based Impacts on Massachusetts of $44.1 Million in 
Investment in South Terminal 

TOTAL NUMBER OF JOBS      542
Executive, administrative, and managerial occupations   56
 Managerial and administrative occupations    41 
 Management support occupations    15 
Professional specialty occupations     30
 Engineers      10 
 Architects and surveyors     3 
 Computer, mathematical, and operations research occupations  4 
 Physical scientists     1 
 Religious workers     1 
 Social and recreation workers    1 
 Lawyers and judicial workers    1 
 Teachers, librarians, and counselors    3 
 Health assessment and treating occupations   2 
 Writers, artists, and entertainers    3 
 All other professional workers    1 

Technicians and related support occupations    14
 Health technicians and technologists    2 
 Engineering and science technicians and technologists   10 
 Technicians, except health and engineering and science   2 
Marketing and sales occupations     44
 Cashiers      10 
 Counter and rental clerks     2 
 Insurance sales agents     1 
 Marketing and sales worker supervisors    5 
 Parts salespersons     1 
 Real estate agents and brokers    1 
 Retail salespersons     13 
 Sales engineers     1 
 All other sales and related workers    11 
Administrative support occupations, including clerical   71
 Adjusters, investigators, and collectors    3 
 Communications equipment operators    1 
 Information clerks     4 
 Postal clerks and mail carriers    1 
 Material recording, scheduling, dispatching, and distributing occupations 15 
 Records processing occupations    14 
 Secretaries, stenographers, and typists    11 
 Other clerical and administrative support workers   22 
Service occupations      46
 Cleaning and building service occupations, except private household  6 
 Food preparation and service occupations    30 
 Health service occupations     3 
 Dental assistants     1 
 Nursing and psychiatric aides    2 
 Personal service occupations    1 
 Child care workers     1 
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 Private household workers     5 
 Child care workers, private household    2 
 Cleaners and servants, private household    3 
 Protective service occupations    2 
Agriculture, forestry, fishing, and related occupations   6
 Landscaping, groundskeeping, nursery, greenhouse, and lawn service occupations 5 
Precision production, craft, and repair occupations   136
 Blue-collar worker supervisors    18 
 Construction trades     72 
 Carpenters      16 
 Construction equipment operators    11 
 Electricians      10 
 Bricklayers, blockmasons, and stonemasons    2 
 Carpet, floor, and tile installers and finishers    1 
 Cement masons, concrete finishers, and terrazzo workers   4 
 Drywall installers and finishers    2 
 Glaziers      1 
 Hazardous materials removal workers    1 
 Highway maintenance workers    1 
 Insulation workers     1 
 Painters and paperhangers     4 
 Pipelayers and pipelaying fitters    2 
 Plasterers and stucco masons    1 
 Plumbers, pipefitters, and steamfitters    4 
 Roofers      2 
 Sheet metal workers and duct installers    4 
 Structural and reinforcing metal workers    2 
 All other construction trades workers    4 
 Extractive and related workers, including blasters   1 
 Mechanics, installers, and repairers    24 
 Machinery mechanics, installers, and repairers   8 
 Vehicle and mobile equipment mechanics and repairers   5 
 Other mechanics, installers, and repairers    8 
Production occupations, precision     14
 Assemblers, precision     3 
 Food workers, precision     1 
 Inspectors, testers, and graders, precision    3 
 Metal workers, precision     5 
 Textile, apparel, and furnishings workers, precision   1 
 Woodworkers, precision     1 
 Other precision workers     1 
Operators, fabricators, and laborers     125
 Numerical control machine tool operators and tenders, metal and plastic  1 
 Combination machine tool setters, set-up operators, operators, and tenders, metal and plastic 1 
 Machine setters, set-up operators, operators, and tenders   24 
 Machine tool cut and form setters, operators, and tenders, metal and plastic 5 
 Metal fabricating machine setters, operators, and related workers  3 
 Other machine setters, set-up operators, operators, and tenders  9 
 Metal and plastic processing machine setters, operators, and related workers 4 
 Printing, binding, and related workers    1 
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 Textile and related setters, operators, and related workers   1 
 Woodworking machine setters, operators, and other related workers  1 
 Hand workers, including assemblers and fabricators   20 
 Electrical and electronic assemblers    1 
 Machine assemblers     1 
 Welders and cutters     7 
 All other assemblers, fabricators, and hand workers   9 
 Grinders and polishers, hand     1 
 Transportation and material moving machine and vehicle operators  36 
 Motor vehicle operators     16 
 Material moving equipment operators    10 
 All other material moving equipment operators   1 
 Rail transportation workers     1 
 Water transportation and related workers    8 
 Helpers, laborers, and material movers, hand   44 
 Cleaners of vehicles and equipment    1 
 Freight, stock, and material movers, hand    7 
 Hand packers and packagers     2 
 All other helpers, laborers, and material movers, hand   19 
 Helpers, construction trades     13 
 Machine feeders and offbearers    1 
 Service station attendants     1 
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Example 4: Annually Recurring Occupation-Based Economic Impacts on Massachusetts 
of $5 Million of Container Handling at South Terminal 

TOTAL NUMBER OF JOBS      66
Executive, administrative, and managerial occupations   5
 Managerial and administrative occupations    4 
 Management support occupations    1 
Professional specialty occupations     2
Technicians and related support occupations    1
Marketing and sales occupations     6
 Cashiers      1 
 Marketing and sales worker supervisors    1 
 Retail salespersons     1 
 All other sales and related workers    2 
Administrative support occupations, including clerical   11
 Adjusters, investigators, and collectors    1 
 Material recording, scheduling, dispatching, and distributing occupations 3 
 Records processing occupations    2 
 Secretaries, stenographers, and typists    1 
 Other clerical and administrative support workers   3 
Service occupations      8
 Cleaning and building service occupations, except private household  1 
 Food preparation and service occupations    3 
 Protective service occupations    3 
 Other protective service workers    3 

Precision production, craft, and repair occupations   7
 Blue-collar worker supervisors    1 
Production occupations, precision     1
Operators, fabricators, and laborers     26
 Machine setters, set-up operators, operators, and tenders   1 
 Hand workers, including assemblers and fabricators   1 
 Transportation and material moving machine and vehicle operators  20 
 Motor vehicle operators     18 
 Material moving equipment operators    1 
 Water transportation and related workers    1 
 Helpers, laborers, and material movers, hand   4 
 Freight, stock, and material movers, hand    1 
 Hand packers and packagers     1 
 All other helpers, laborers, and material movers, hand   2 
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 This appendix discusses the history and application of input-output analysis and details the 
input-output model, called the R/ECON™ I-O model, developed by Rutgers University. This 
model offers significant advantages in detailing the total economic effects of an activity 
including multiplier effects. 
 
ESTIMATING MULTIPLIERS 
 
The fundamental issue determining the size of the multiplier effect is the “openness” of regional 
economies. Regions that are more “open” are those that import their required inputs from other 
regions. Imports can be thought of as substitutes for local production. Thus, the more a region 
depends on imported goods and services instead of its own production, the more economic 
activity leaks away from the local economy. Businessmen noted this phenomenon and formed 
local chambers of commerce with the explicit goal of stopping such leakage by instituting a “buy 
local” policy among their membership. In addition, during the 1970s, as an import invasion was 
under way, businessmen and union leaders announced a “buy American” policy in the hope of 
regaining ground lost to international economic competition. Therefore, one of the main goals of 
regional economic multiplier research has been to discover better ways to estimate the leakage of 
purchases out of a region or, relatedly, to determine the region’s level of self-sufficiency. 
 
The earliest attempts to systematize the procedure for estimating multiplier effects used the 
economic base model, still in use in many econometric models today. This approach assumes 
that all economic activities in a region can be divided into two categories: “basic” activities that 
produce exclusively for export, and region-serving or “local” activities that produce strictly for 
internal regional consumption. Since this approach is simpler but similar to the approach used by 
regional input-output analysis, let us explain briefly how multiplier effects are estimated using 
the economic base approach. If we let x be export employment, l be local employment, and t be 
total employment, then 

t = x + l 
For simplification, we create the ratio a as 

a = l/t 
 

so that       l = at 
 
then substituting into the first equation, we obtain   
 

t = x + at 
 

By bringing all of the terms with t to one side of the equation, we get  
 

t - at = x or t (1-a) = x 
 

Solving for t, we get     t  = x/(1-a) 
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Thus, if we know the amount of export-oriented employment, x, and the ratio of local to total 
employment, a, we can readily calculate total employment by applying the economic base 
multiplier, 1/(1-a), which is embedded in the above formula. Thus, if 40 percent of all regional 
employment is used to produce exports, the regional multiplier would be 2.5. The assumption 
behind this multiplier is that all remaining regional employment is required to support the export 
employment. Thus, the 2.5 can be decomposed into two parts the direct effect of the exports, 
which is always 1.0, and the indirect and induced effects, which is the remainder—in this case 
1.5. Hence, the multiplier can be read as telling us that for each export-oriented job another 1.5 
jobs are needed to support it. 
 
This notion of the multiplier has been extended so that x is understood to represent an economic 
change demanded by an organization or institution outside of an economy—so-called final 
demand. Such changes can be those effected by government, households, or even by an outside 
firm. Changes in the economy can therefore be calculated by a minor alteration in the multiplier 
formula: 

Δt  = Δx/(1-a) 
 

The high level of industry aggregation and the rigidity of the economic assumptions that permit 
the application of the economic base multiplier have caused this approach to be subject to 
extensive criticism. Most of the discussion has focused on the estimation of the parameter a. 
Estimating this parameter requires that one be able to distinguish those parts of the economy that 
produce for local consumption from those that do not. Indeed, virtually all industries, even 
services, sell to customers both inside and outside the region. As a result, regional economists 
devised an approach by which to measure the degree to which each industry is involved in the 
nonbase activities of the region, better known as the industry’s regional purchase coefficient. 
Thus, they expanded the above formulations by calculating for each i industry 
 

li = r idi 

 
and         xi = ti - r idi 

 
given that di is the total regional demand for industry i’s product. Given the above formulae and 
data on regional demands by industry, one can calculate an accurate traditional aggregate 
economic base parameter by the following: 
 

a = l/t = Σlii/Σti 

 
Although accurate, this approach only facilitates the calculation of an aggregate multiplier for the 
entire region. That is, we cannot determine from this approach what the effects are on the various 
sectors of an economy. This is despite the fact that one must painstakingly calculate the regional 
demand as well as the degree to which they each industry is involved in nonbase activity in the 
region. 
 
As a result, a different approach to multiplier estimation that takes advantage of the detailed 
demand and trade data was developed. This approach is called input-output analysis. 
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REGIONAL INPUT-OUTPUT ANALYSIS: A BRIEF HISTORY 
 
The basic framework for input-output analysis originated nearly 250 years ago when François 
Quesenay published Tableau Economique in 1758. Quesenay’s “tableau” graphically and 
numerically portrayed the relationships between sales and purchases of the various industries of 
an economy. More than a century later, his description was adapted by Leon Walras, who 
advanced input-output modeling by providing a concise theoretical formulation of an economic 
system (including consumer purchases and the economic representation of “technology”). 
 
It was not until the twentieth century, however, that economists advanced and tested Walras’s 
work. Wassily Leontief greatly simplified Walras’s theoretical formulation by applying the 
Nobel prize–winning assumptions that both technology and trading patterns were fixed over 
time. These two assumptions meant that the pattern of flows among industries in an area could 
be considered stable. These assumptions permitted Walras’s formulation to use data from a 
single time period, which generated a great reduction in data requirements. 
 
Although Leontief won the Nobel Prize in 1973, he first used his approach in 1936 when he 
developed a model of the 1919 and 1929 U.S. economies to estimate the effects of the end of 
World War I on national employment. Recognition of his work in terms of its wider acceptance 
and use meant development of a standardized procedure for compiling the requisite data (today’s 
national economic census of industries) and enhanced capability for calculations (i.e., the 
computer). 
 
The federal government immediately recognized the importance of Leontief’s development and 
has been publishing input-output tables of the U.S. economy since 1939. The most recently 
published tables are those for 1987. Other nations followed suit. Indeed, the United Nations 
maintains a bank of tables from most member nations with a uniform accounting scheme. 
 
Framework 
 
Input-output modeling focuses on the interrelationships of sales and purchases among sectors of 
the economy. Input-output is best understood through its most basic form, the interindustry 
transactions table or matrix. In this table (see figure 1 for an example), the column industries are 
consuming sectors (or markets) and the row industries are producing sectors. The content of a 
matrix cell is the value of shipments that the row industry delivers to the column industry. 
Conversely, it is the value of shipments that the column industry receives from the row industry. 
Hence, the interindustry transactions table is a detailed accounting of the disposition of the value 
of shipments in an economy. Indeed, the detailed accounting of the interindustry transactions at 
the national level is performed not so much to facilitate calculation of national economic impacts 
as it is to back out an estimate of the nation’s gross domestic product. 
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FIGURE 1 
Interindustry Transactions Matrix (Values) 

 
  

Agriculture 
 

Manufacturing 
 

Services 
 

Other 
Final 

Demand 
Total 

Output 
Agriculture 10 65 10 5 10 $100 
Manufacturing 40 25 35 75 25 $200 
Services 15 5 5 5 90 $120 
Other 15 10 50 50 100 $225 
Value Added 20 95 20 90   
Total Input 100 200 120 225   

 
For example, in figure 1, agriculture, as a producing industry sector, is depicted as selling $65 
million of goods to manufacturing. Conversely, the table depicts that the manufacturing industry 
purchased $65 million of agricultural production. The sum across columns of the interindustry 
transaction matrix is called the intermediate outputs vector. The sum across rows is called the 
intermediate inputs vector. 
 
A single final demand column is also included in Figure 1. Final demand, which is outside the 
square interindustry matrix, includes imports, exports, government purchases, changes in 
inventory, private investment, and sometimes household purchases.  
 
The value added row, which is also outside the square interindustry matrix, includes wages and 
salaries, profit-type income, interest, dividends, rents, royalties, capital consumption allowances, 
and taxes. It is called value added because it is the difference between the total value of the 
industry’s production and the value of the goods and nonlabor services that it requires to 
produce. Thus, it is the value that an industry adds to the goods and services it uses as inputs in 
order to produce output.  
 
The value added row measures each industry’s contribution to wealth accumulation. In a national 
model, therefore, its sum is better known as the gross domestic product (GDP). At the state level, 
this is known as the gross state product—a series produced by the U.S. Bureau of Economic 
Analysis and published in the Regional Economic Information System. Below the state level, it 
is known simply as the regional equivalent of the GDP—the gross regional product. 
 
Input-output economic impact modelers now tend to include the household industry within the 
square interindustry matrix. In this case, the “consuming industry” is the household itself. Its 
spending is extracted from the final demand column and is appended as a separate column in the 
interindustry matrix. To maintain a balance, the income of households must be appended as a 
row. The main income of households is labor income, which is extracted from the value-added 
row. Modelers tend not to include other sources of household income in the household industry’s 
row. This is not because such income is not attributed to households but rather because much of 
this other income derives from sources outside of the economy that is being modeled. 
 
The next step in producing input-output multipliers is to calculate the direct requirements matrix, 
which is also called the technology matrix. The calculations are based entirely on data from 
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figure 1. As shown in figure 2, the values of the cells in the direct requirements matrix are 
derived by dividing each cell in a column of figure 1, the interindustry transactions matrix, by its 
column total. For example, the cell for manufacturing’s purchases from agriculture is 65/200 = 
.33. Each cell in a column of the direct requirements matrix shows how many cents of each 
producing industry’s goods and/or services are required to produce one dollar of the consuming 
industry’s production and are called technical coefficients. The use of the terms “technology” 
and “technical” derive from the fact that a column of this matrix represents a recipe for a unit of 
an industry’s production. It, therefore, shows the needs of each industry’s production process or 
“technology.” 
 

FIGURE 2 
Direct Requirements Matrix 

 
 Agriculture Manufacturing Services Other 

Agriculture .10 .33 .08 .02 
Manufacturing .40 .13 .29 .33 
Services .15 .03 .04 .02 
Other .15 .05 .42 .22 

 
Next in the process of producing input-output multipliers, the Leontief Inverse is calculated. To 
explain what the Leontief Inverse is, let us temporarily turn to equations. Now, from figure 1 we 
know that the sum across both the rows of the square interindustry transactions matrix (Z) and 
the final demand vector (y) is equal to vector of production by industry (x). That is,  
 

x = Zi + y 
 

where i is a summation vector of ones. Now, we calculate the direct requirements matrix (A) by 
dividing the interindustry transactions matrix by the production vector or 
 

A = ZX-1 

 

where X-1 is a square matrix with inverse of each element in the vector x on the diagonal and the 
rest of the elements equal to zero. Rearranging the above equation yields 
 

Z = AX 
 

where X is a square matrix with the elements of the vector x on the diagonal and zeros 
elsewhere. Thus,  
 

x = (AX)i + y 
 

or, alternatively, 
 

x = Ax + y 
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solving this equation for x yields 

x =   (I-A)-1                y 
 

Total  = Total      *     Final  
     Output   Requirements    Demand 

 

The Leontief Inverse is the matrix (I-A)-1. It portrays the relationships between final demand 
and production. This set of relationships is exactly what is needed to identify the economic 
impacts of an event external to an economy. 
 
Because it does translate the direct economic effects of an event into the total economic effects 
on the modeled economy, the Leontief Inverse is also called the total requirements matrix. The 
total requirements matrix resulting from the direct requirements matrix in the example is shown 
in figure 3. 

 
FIGURE 3 

Total Requirements Matrix 
 

 Agriculture Manufacturing Services Other 
Agriculture 1.5 .6 .4 .3 
Manufacturing 1.0 1.6 .9 .7 
Services .3 .1 1.2 .1 
Other .5 .3 .8 1.4 
Industry Multipliers  .33 2.6 3.3 2.5 

 
In the direct or technical requirements matrix in Figure 2, the technical coefficient for the 
manufacturing sector’s purchase from the agricultural sector was .33, indicating the 33 cents of 
agricultural products must be directly purchased to produce a dollar’s worth of manufacturing 
products. The same “cell” in Figure 3 has a value of .6. This indicates that for every dollar’s 
worth of product that manufacturing ships out of the economy (i.e., to the government or for 
export), agriculture will end up increasing its production by 60 cents. The sum of each column in 
the total requirements matrix is the output multiplier for that industry. 
 
Multipliers 
 
A multiplier is defined as the system of economic transactions that follow a disturbance in an 
economy. Any economic disturbance affects an economy in the same way as does a drop of 
water in a still pond. It creates a large primary “ripple” by causing a direct change in the 
purchasing patterns of affected firms and institutions. The suppliers of the affected firms and 
institutions must change their purchasing patterns to meet the demands placed upon them by the 
firms originally affected by the economic disturbance, thereby creating a smaller secondary 
“ripple.” In turn, those who meet the needs of the suppliers must change their purchasing 
patterns to meet the demands placed upon them by the suppliers of the original firms, and so on; 
thus, a number of subsequent “ripples” are created in the economy.  
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The multiplier effect has three components—direct, indirect, and induced effects. Because of the 
pond analogy, it is also sometimes referred to as the ripple effect. 
 
• A direct effect (the initial drop causing the ripple effects) is the change in purchases due to a 

change in economic activity. 
 
• An indirect effect is the change in the purchases of suppliers to those economic activities 

directly experiencing change.  
 
• An induced effect is the change in consumer spending that is generated by changes in labor 

income within the region as a result of the direct and indirect effects of the economic activity. 
Including households as a column and row in the interindustry matrix allows this effect to be 
captured. 

 
Extending the Leontief Inverse to pertain not only to relationships between total production and 
final demand of the economy but also to changes in each permits its multipliers to be applied to 
many types of economic impacts. Indeed, in impact analysis the Leontief Inverse lends itself to 
the drop-in-a-pond analogy discussed earlier. This is because the Leontief Inverse multiplied by 
a change in final demand can be estimated by a power series. That is, 
 

(I-A)-1 Δy = Δy + A Δy + A(A Δy) + A(A(A Δy)) + A(A(A(A Δy))) + ... 
 

Assuming that Δy—the change in final demand—is the “drop in the pond,” then succeeding 
terms are the ripples. Each “ripple” term is calculated as the previous “pond disturbance” 
multiplied by the direct requirements matrix. Thus, since each element in the direct requirements 
matrix is less than one, each ripple term is smaller than its predecessor. Indeed, it has been 
shown that after calculating about seven of these ripple terms that the power series 
approximation of impacts very closely estimates those produced by the Leontief Inverse directly. 
 
In impacts analysis practice, Δy is a single column of expenditures with the same number of 
elements as there are rows or columns in the direct or technical requirements matrix. This set of 
elements is called an impact vector. This term is used because it is the vector of numbers that is 
used to estimate the economic impacts of the investment.  
 
There are two types of changes in investments, and consequently economic impacts, generally 
associated with projects—one-time impacts and recurring impacts. One-time impacts are 
impacts that are attributable to an expenditure that occurs once over a limited period of time. For 
example, the impacts resulting from the construction of a project are one-time impacts. 
Recurring impacts are impacts that continue permanently as a result of new or expanded ongoing 
expenditures. The ongoing operation of a new train station, for example, generates recurring 
impacts to the economy. Examples of changes in economic activity are investments in the 
preservation of old homes, tourist expenditures, or the expenditures required to run a historical 
site. Such activities are considered changes in final demand and can be either positive or 
negative. When the activity is not made in an industry, it is generally not well represented by the 
input-output model. Nonetheless, the activity can be represented by a special set of elements that 
are similar to a column of the transactions matrix. This set of elements is called an economic 
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disturbance or impact vector. The latter term is used because it is the vector of numbers that is 
used to estimate the impacts. In this study, the impact vector is estimated by multiplying one or 
more economic translators by a dollar figure that represents an investment in one or more 
projects. The term translator is derived from the fact that such a vector translates a dollar amount 
of an activity into its constituent purchases by industry. 
 
One example of an industry multiplier is shown in figure 4. In this example, the activity is the 
preservation of a historic home. The direct impact component consists of purchases made 
specifically for the construction project from the producing industries. The indirect impact 
component consists of expenditures made by producing industries to support the purchases made 
for this project. Finally, the induced impact component focuses on the expenditures made by 
workers involved in the activity on-site and in the supplying industries. 

 
FIGURE 4 

Components of the Multiplier for the 
Historic Rehabilitation of a Single-Family Residence 

 
DIRECT IMPACT INDIRECT IMPACT INDUCED IMPACT 

Excavation/Construction 
Labor 
Concrete 
Wood 
Bricks 
Equipment 
Finance and Insurance 

Production Labor 
Steel Fabrication 
Concrete Mixing 
Factory and Office 
Expenses 
Equipment Components 
 

Expenditures by wage earners  
on-site and in the supplying 
industries for food, clothing, 
durable goods, 
entertainment 
 

 
REGIONAL INPUT-OUTPUT ANALYSIS 
 
Because of data limitations, regional input-output analysis has some considerations beyond those 
for the nation. The main considerations concern the depiction of regional technology and the 
adjustment of the technology to account for interregional trade by industry. 
 
In the regional setting, local technology matrices are not readily available. An accurate region-
specific technology matrix requires a survey of a representative sample of organizations for each 
industry to be depicted in the model. Such surveys are extremely expensive.2 Because of the 
expense, regional analysts have tended to use national technology as a surrogate for regional 
technology. This substitution does not affect the accuracy of the model as long as local industry 
technology does not vary widely from the nation’s average.3  
 

                                                 
2The most recent statewide survey-based model was developed for the State of Kansas in 1986 and cost on the order of $60,000 
(in 1990 dollars). The development of this model, however, leaned heavily on work done in 1965 for the same state. In addition 
the model was aggregated to the 35-sector level, making it inappropriate for many possible applications since the industries in the 
model do not represent the very detailed sectors that are generally analyzed. 
3Only recently have researchers studied the validity of this assumption. They have found that large urban areas may have 
technology in some manufacturing industries that differs in a statistically significant way from the national average. As will be 
discussed in a subsequent paragraph, such differences may be unimportant after accounting for trade patterns. 
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Even when local technology varies widely from the nation’s average for one or more industries, 
model accuracy may not be affected much. This is because interregional trade may mitigate the 
error that would be induced by the technology. That is, in estimating economic impacts via a 
regional input-output model, national technology must be regionalized by a vector of regional 
purchase coefficients,4 r, in the following manner: 
 
 

(I-rA)-1 r⋅Δy 
or 

r⋅Δy + rA (r⋅Δy) + rA(rA (r⋅Δy)) + rA(rA(rA (r⋅Δy))) + ... 
 

where the vector-matrix product rA is an estimate of the region’s direct requirements matrix. 
Thus, if national technology coefficients—which vary widely from their local equivalents—are 
multiplied by small RPCs, the error transferred to the direct requirements matrices will be 
relatively small. Indeed, since most manufacturing industries have small RPCs and since 
technology differences tend to arise due to substitution in the use of manufactured goods, 
technology differences have generally been found to be minor source error in economic impact 
measurement. Instead, RPCs and their measurement error due to industry aggregation have been 
the focus of research on regional input-output model accuracy. 
 
A COMPARISON OF THREE MAJOR REGIONAL ECONOMIC IMPACT MODELS 
 
In the United States there are three major vendors of regional input-output models. They are U.S. 
Bureau of Economic Analysis’s (BEA) RIMS II multipliers, Minnesota IMPLAN Group Inc.’s 
(MIG) IMPLAN Pro model, and CUPR’s own R/ECON™ I–O model. CUPR has had the 
privilege of using them all. (R/Econ™ I–O builds from the PC I–O model produced by the 
Regional Science Research Corporation’s (RSRC).) 
 
Although the three systems have important similarities, there are also significant differences that 
should be considered before deciding which system to use in a particular study. This document 
compares the features of the three systems. Further discussion can be found in Brucker, Hastings, 
and Latham’s article in the Summer 1987 issue of The Review of Regional Studies entitled 
“Regional Input-Output Analysis: A Comparison of Five Ready-Made Model Systems.” Since 
that date, CUPR and MIG have added a significant number of new features to PC I–O (now, 
R/ECON™ I–O) and IMPLAN, respectively. 
 
Model Accuracy 
 
RIMS II, IMPLAN, and R/ECON™ I–O all employ input-output (I–O) models for estimating 
impacts. All three regionalized the U.S. national I–O technology coefficients table at the highest 
levels of disaggregation (more than 500 industries). Since aggregation of sectors has been shown 
to be an important source of error in the calculation of impact multipliers, the retention of 

                                                 
4A regional purchase coefficient (RPC) for an industry is the proportion of the region’s demand for a good or service that is 
fulfilled by local production. Thus, each industry’s RPC varies between zero (0) and one (1), with one implying that all local 
demand is fulfilled by local suppliers. As a general rule, agriculture, mining, and manufacturing industries tend to have low 
RPCs, and both service and construction industries tend to have high RPCs. 
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maximum industrial detail in these regional systems is a positive feature that they share. The 
systems diverge in their regionalization approaches, however. The difference is in the manner 
that they estimate regional purchase coefficients (RPCs), which are used to regionalize the 
technology matrix. An RPC is the proportion of the region’s demand for a good or service that is 
fulfilled by the region’s own producers rather than by imports from producers in other areas. 
Thus, it expresses the proportion of the purchases of the good or service that do not leak out of 
the region, but rather feed back to its economy, with corresponding multiplier effects. Thus, the 
accuracy of the RPC is crucial to the accuracy of a regional I–O model, since the regional 
multiplier effects of a sector vary directly with its RPC. 
 
The techniques for estimating the RPCs used by CUPR and MIG in their models are theoretically 
more appealing than the location quotient (LQ) approach used in RIMS II. This is because the 
former two allow for crosshauling of a good or service among regions and the latter does not. 
Since crosshauling of the same general class of goods or services among regions is quite 
common, the CUPR-MIG approach should provide better estimates of regional imports and 
exports. Statistical results reported in Stevens, Treyz, and Lahr (1989) confirm that LQ methods 
tend to overestimate RPCs. By extension, inaccurate RPCs may lead to inaccurately estimated 
impact estimates.  
 
Further, the estimating equation used by CUPR to produce RPCs should be more accurate than 
that used by MIG. The difference between the two approaches is that MIG estimates RPCs at a 
more aggregated level (two-digit SICs, or about 86 industries) and applies them at a desegregate 
level (over 500 industries). CUPR both estimates and applies the RPCs at the most detailed 
industry level. The application of aggregate RPCs can induce as much as 50 percent error in 
impact estimates (Lahr and Stevens, 2002). 
 
Although both R/ECON™ I–O and IMPLAN use an RPC-estimating technique that is 
theoretically sound and update it using the most recent economic data, some practitioners 
question their accuracy. The reasons for doing so are three-fold. First, the observations currently 
used to estimate their implemented RPCs are based on 30-year old trade relationships—the 
Commodity Transportation Survey (CTS) from the 1977 Census of Transportation. Second, the 
CTS observations are at the state level. Therefore, RPC’s estimated for substate areas are 
extrapolated. Hence, there is the potential that RPCs for counties and metropolitan areas are not 
as accurate as might be expected. Third, the observed CTS RPCs are only for shipments of 
goods. The interstate provision of services is unmeasured by the CTS. IMPLAN replies on 
relationships from the 1977 U.S. Multiregional Input-Output Model that are not clearly 
documented. R/ECON™ I–O relies on the same econometric relationships that it does for 
manufacturing industries but employs expert judgment to construct weight/value ratios (a critical 
variable in the RPC-estimating equation) for the nonmanufacturing industries. 
 
The fact that BEA creates the RIMS II multipliers gives it the advantage of being constructed 
from the full set of the most recent regional earnings data available. BEA is the main federal 
government purveyor of employment and earnings data by detailed industry. It therefore has 
access to the fully disclosed and disaggregated versions of these data. The other two model 
systems rely on older data from County Business Patterns and Bureau of Labor Statistic’s 
Quarterly Covered Employment and Wage data, which have been “improved” by filling-in for 
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any industries that have disclosure problems (this occurs when three or fewer firms exist in an 
industry or a region). 
 
Model Flexibility 
 
For the typical user, the most apparent differences among the three modeling systems are the 
level of flexibility they enable and the type of results that they yield. R/Econ™ I–O allows the 
user to make changes in individual cells of the 515-by-515 technology matrix as well as in the 11 
515-sector vectors of region-specific data that are used to produce the regionalized model. The 
11 sectors are: output, demand, employment per unit output, labor income per unit output, total 
value added per unit of output, taxes per unit of output (state and local), nontax value added per 
unit output, administrative and auxiliary output per unit output, household consumption per unit 
of labor income, and the RPCs. Te PC I–O model tends to be simple to use. Its User’s Guide is 
straightforward and concise, providing instruction about the proper implementation of the model 
as well as the interpretation of the model’s results. 
 
The software for IMPLAN Pro is Windows-based, and its User’s Guide is more formalized.  Of 
the three modeling systems, it is the most user-friendly. The Windows orientation has enabled 
MIG to provide many more options in IMPLAN without increasing the complexity of use. Like 
R/ ECON ™ I–O, IMPLAN’s regional data on RPCs, output, labor compensation, industry 
average margins, and employment can be revised. It does not have complete information on tax 
revenues other than those from indirect business taxes (excise and sales taxes), and those cannot 
be altered. Also like R/ECON™, IMPLAN allows users to modify the cells of the 538-by-538 
technology matrix. It also permits the user to change and apply price deflators so that dollar 
figures can be updated from the default year, which may be as many as four years prior to the 
current year. The plethora of options, which are advantageous to the advanced user, can be 
extremely confusing to the novice. Although default values are provided for most of the options, 
the accompanying documentation does not clearly point out which items should get the most 
attention. Further, the calculations needed to make any requisite changes can be more complex 
than those needed for the R/ ECON ™ I–O model. Much of the documentation for the model 
dwells on technical issues regarding the guts of the model. For example, while one can aggregate 
the 538-sector impacts to the one- and two-digit SIC level, the current documentation does not 
discuss that possibility. Instead, the user is advised by the Users Guide to produce an aggregate 
model to achieve this end. Such a model, as was discussed earlier, is likely to be error ridden. 
 
For a region, RIMS II typically delivers a set of 38-by-471 tables of multipliers for output, 
earnings, and employment; supplementary multipliers for taxes are available at additional cost. 
Although the model’s documentation is generally excellent, use of RIMS II alone will not 
provide proper estimates of a region’s economic impacts from a change in regional demand. This 
is because no RPC estimates are supplied with the model. For example, in order to estimate the 
impacts of rehabilitation, one not only needs to be able to convert the engineering cost estimates 
into demands for labor as well as for materials and services by industry, but must also be able to 
estimate the percentage of the labor income, materials, and services which will be provided by 
the region’s households and industries (the RPCs for the demanded goods and services). In most 
cases, such percentages are difficult to ascertain; however, they are provided in the R/Econ™  
I–O and IMPLAN models with simple triggering of an option. Further, it is impossible to change 
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any of the model’s parameters if superior data are known. This model ought not to be used for 
evaluating any project or event where superior data are available or where the evaluation is for a 
change in regional demand (a construction project or an event) as opposed to a change in 
regional supply (the operation of a new establishment). 
 
Model Results 
 
Detailed total economic impacts for about 500 industries can be calculated for jobs, labor 
income, and output from R/ECON™ I–O and IMPLAN only. These two modeling systems can 
also provide total impacts as well as impacts at the one- and two-digit industry levels. RIMS II 
provides total impacts and impacts on only 38 industries for these same three measures. Only the 
manual for R/Econ™ I–O warns about the problems of interpreting and comparing multipliers 
and any measures of output, also known as the value of shipments. 
 
As an alternative to the conventional measures and their multipliers, R/ECON™ I–O and 
IMPLAN provide results on a measure known as “value added.” It is the region’s contribution to 
the nation’s gross domestic product (GDP) and consists of labor income, nonmonetary labor 
compensation, proprietors’ income, profit-type income, dividends, interest, rents, capital 
consumption allowances, and taxes paid. It is, thus, the region’s production of wealth and is the 
single best economic measure of the total economic impacts of an economic disturbance. 
 
In addition to impacts in terms of jobs, employee compensation, output, and value added, 
IMPLAN provides information on impacts in terms of personal income, proprietor income, other 
property-type income, and indirect business taxes. R/ECON™ I–O breaks out impacts into taxes 
collected by the local, state, and federal governments. It also provides the jobs impacts in terms 
of either about 90 or 400 occupations at the users request. It goes a step further by also providing 
a return-on-investment-type multiplier measure, which compares the total impacts on all of the 
main measures to the total original expenditure that caused the impacts. Although these latter can 
be readily calculated by the user using results of the other two modeling systems, they are rarely 
used in impact analysis despite their obvious value. 
 
In terms of the format of the results, both R/ECON™ I–O and IMPLAN are flexible. On request, 
they print the results directly or into a file (Excel® 4.0, Lotus 123®, Word® 6.0, tab delimited, or 
ASCII text). It can also permit previewing of the results on the computer’s monitor. Both now 
offer the option of printing out the job impacts in either or both levels of occupational detail.  
 
RSRC Equation 
 
The equation currently used in the R/ECON™ I–O model for estimating RPCs is reported in 
Treyz and Stevens (1985). In this paper, the authors show that they estimated the RPC from the 
1977 CTS data by estimating the demands for an industry’s production of goods or services that 
are fulfilled by local suppliers (LS) as  
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LS = De(-1/x)  
 
and where for a given industry  
 

x = k Z1a1Z2a2 Pj Zjaj and D is its total local demand.  

 
Since for a given industry RPC = LS/D then  
 
ln{-1/[ln (lnLS/ lnD)]} = ln k + a1 lnZ1 + a2 lnZ2 + Sj ajlnZj  

 
which was the equation that was estimated for each industry.  
 

 
This odd nonlinear form not only yielded high correlations between the estimated and actual 
values of the RPCs, it also assured that the RPC value ranges strictly between 0 and 1. The 
results of the empirical implementation of this equation are shown in Treyz and Stevens (1985, 
table 1). The table shows that total local industry demand (Z1), the supply/demand ratio (Z2), the 

weight/value ratio of the good (Z3), the region’s size in square miles (Z4), and the region’s 

average establishment size in terms of employees for the industry compared to the nation’s (Z5) 

are the variables that influence the value of the RPC across all regions and industries. The latter 
of these maintain the least leverage on RPC values.  
 
Because the CTS data are at the state level only, it is important for the purposes of this study that 
the local industry demand, the supply/demand ratio, and the region’s size in square miles are 
included in the equation. They allow the equation to extrapolate the estimation of RPCs for areas 
smaller than states. It should also be noted here that the CTS data only cover manufactured 
goods. Thus, although calculated effectively making them equal to unity via the above equation, 
RPC estimates for services drop on the weight/value ratios. A very high weight/value ratio like 
this forces the industry to meet this demand through local production. Hence, it is no surprise 
that a region’s RPC for this sector is often very high (0.89). Similarly, hotels and motels tend to 
be used by visitors from outside the area. Thus, a weight/value ratio on the order of that for 
industry production would be expected. Hence, an RPC for this sector is often about 0.25.  
 
The accuracy of CUPR’s estimating approach is exemplified best by this last example. Ordinary 
location quotient approaches would show hotel and motel services serving local residents. 
Similarly, IMPLAN RPCs are built from data that combine this industry with eating and drinking 
establishments (among others). The result of such aggregation process is an RPC that represents 
neither industry (a value of about 0.50) but which is applied to both. In the end, not only is the 
CUPR’s RPC-estimating approach the most sound, but it is also widely acknowledged by 
researchers in the field as being state of the art.  
 
But in the case of the U.S. Virgin Islands, CUPR had direct access to data on both domestic and 
international trade being moved on to and off of the Islands. To estimate RPCs in this case, 
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CUPR simply estimated demand from techniques described in Treyz and Stevens (1985), and 
then estimated the amount of that demand supplied by local USVI industries (the LS above) by 
subtracting imports from the demand total. As mentioned previously, the RPC is the share of 
demand that is met by local supplies or RPC = LS / D.  This then was estimated for each USVI 
industry in the input-output model with RPC of zeros where the industry does not exist in the 
USVI. 
 
 
Advantages and Limitations of Input-Output Analysis 
 
Input-output modeling is one of the most accepted means for estimating economic impacts. This 
is because it provides a concise and accurate means for articulating the interrelationships among 
industries. The models can be quite detailed. For example, the current U.S. model currently has 
about 500 industries representing many six-digit North American Industrial Classification 
System (NAICS) codes. CUPR’s model used in this study has the same number. Further, the 
industry detail of input-output models provides not only a consistent and systematic approach but 
also more accurately assesses multiplier effects of changes in economic activity. Research has 
shown that results from more aggregated economic models can have as much as 50 percent error 
inherent in them. Such large errors are generally attributed to poor estimation of regional trade 
flows resulting from the aggregation process. 
 
Input-output models also can be set up to capture the flows among economic regions. For 
example, the model used in this study could have estimated impacts for each major island as well 
as the total territory economy, if the data on employment and imports had been made available. 
 
The limitations of input-output modeling should also be recognized. The approach makes several 
key assumptions. First, the input-output model approach assumes that there are no economies of 
scale to production in an industry; that is, the proportion of inputs used in an industry’s 
production process does not change regardless of the level of production. This assumption will 
not work if the technology matrix depicts an economy of a recessional economy (e.g., 1982) and 
the analyst is attempting to model activity in a peak economic year (e.g., 1989). In a recession 
year, the labor-to-output ratio tends to be excessive because firms are generally reluctant to lay 
off workers when they believe an economic turnaround is about to occur.  
 
A less-restrictive assumption of the input-output approach is that technology is not permitted to 
change over time. It is less restrictive because the technology matrix in the United States is 
updated frequently and, in general, production technology does not radically change over short 
periods.  
 
Finally, the technical coefficients used in most regional models are based on the assumption that 
production processes are spatially invariant and are well represented by the nation’s average 
technology.  
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Massachusetts Port-Wind Energy Project 
Technical Memorandum 
Port of New Bedford South Terminal Business Plan 
 
 
To:  Ken Fields, Project Manager  via e-mail:  ken.fields@tetratech.com   
  TetraTech 
From:  FXM Associates  
Date:  December 22, 2009 (Revised January 5, 2010) 
              

 

I. Introduction 

This technical memorandum summarizes the analysis and findings of work accomplished by 
FXM Associates in preparing a preliminary business plan for a multi-use cargo facility at South 
Terminal in the Port of New Bedford.  The context for the business plan is three-fold: 
 

• The concurrent “Port and Support Infrastructure Analysis for Offshore Energy 
Development Study,” commissioned by the Massachusetts Renewable Energy Trust, and 
being prepared by the TetraTech consultant team of which FXM Associates is the 
economic consultant; 

• 2009 New Bedford/Fairhaven Municipal Harbor Plan, prepared by the New Bedford 
Harbor Development Commission (HDC) which describes port assets, needs, and market 
opportunities with recommended port development initiatives and infrastructure projects 
to sustain, grow, and diversify the local maritime economy; and 

• City of New Bedford’s “Integrated Intermodal Transportation Infrastructure 
Improvements Plan” description of the South Terminal Renewable Energy Marine Park 
development in its recent application for US DOT TIGER Grant ARRA funding.  

 
FXM’s specific assignment is to (1) identify potential revenues and cargoes for the South 
Terminal facility, in addition to a Representative Offshore Wind Energy Installation (ROWEI); 
(2) identify an appropriate governance model for multi-use terminal ownership, development, 
and management; and (3) prepare a preliminary terminal business plan with operating pro forma.  
This Technical Memorandum incorporates portions of the draft report prepared by Captain 
Jeffrey Monroe that describes port management and terminal operation models, optimum and 
cost-effective models for support of offshore wind energy installation projects as well as other 
cargo types; the capital cost estimates for the South Terminal facility developed by Childs 
Engineering based on critical review of the City’s TIGER Discretionary Grant application and 
other sources; and other capital and operating cost estimates prepared by the consultant team.1  

                                                 
1 Comparison of Selected Northeast Ports for Potential Handling of Wind Power Offshore Energy Installations, 
Captain Jeffrey Monroe, MAI  (Draft October 2009); South Terminal Capital and Maintenance Costs Spreadsheets, 
Dave Porter, Childs Engineering (November 30, 2009). 
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FXM also considered input from its specialized affiliates regarding other potential cargo uses at 
the expanded South Terminal facility for the long term financial sustainability of the project. 
 
FXM examined prospective demand, port governance/terminal management, overall 
development feasibility, and potential economic effects associated with developing and operating 
a multi-use Renewable Energy Terminal and General Cargo facility at South Terminal in the Port 
of New Bedford.  This assessment was based on information obtained from the client/project 
consultant team, public and secondary data sources as referenced, as well as FXM independent 
research on potential cargo types and revenues to the facility owner other than those that are 
related to a representative offshore wind energy installation project(s).  An essential question to 
be answered in this report was whether and to what extent the South Terminal facility could be 
self-sufficient (that is, not require annual operating subsidies) during or after its use for offshore 
wind energy development2.  As such, this report focuses specifically on the proposed South 
Terminal project and does not address “quick response” or other possible options for handling 
Cape Wind’s proposed project, or other prospective wind energy development projects that 
might be staged from New Bedford. 
 
The following assumptions, drawn from related work of the consultant team, discussions with 
Cape Wind and City of New Bedford officials, underlie FXM’s analysis: 
 
• South Terminal represents the best option for the Port of New Bedford to capture off-shore 

wind developers, as well as other international and I-95 Coastal Highway cargo shipments. 
 
• North Terminal may be useful for off-shore wind related or other cargo shipments to the port 

by rail until the Route 6 Bridge is replaced to eliminate current navigation/vessel 
impediments. 

 
• The City of New Bedford or HDC will acquire an approximate 15-acre site in the South 

Terminal Area referenced in their TIGER grant application, finalize state/federal permit 
approvals in conjunction with the SER regulatory process, and complete final design and 
construction for a new, expanded South Terminal bulkhead, pier and dredged berthing areas, 
and other landside improvements to accommodate offshore wind energy installations and 
other potential cargo shipments/handling/storage/transshipments. 

 
• Prospective South Terminal offshore renewable energy installation (OREI) users will have 

the technical capacity, permits, and financial capability to assemble/fabricate and ship to an 
offshore construction site OREI equipment and materials from a South Terminal facility.  
The South Terminal facility will include suitable depth of water, pier facilities, and 
backland/storage space to handle offloading, storage, assembly and loading of machinery and 
equipment to the offshore construction site.  It is FXM’s understanding, based on input 
received from other study team members, that all terminal operations, including contracted 
shipping, stevedoring and other labor, maintenance, insurance, equipment, and supplies will 
be borne by the Developer and that – based on ROWEI filings to date – the owner of the 

                                                 
2 Cape Wind is the “representative” project example (ROWEI) used throughout this report but is not the only 
potential offshore wind energy development project that could be staged from South Terminal 
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South Terminal facility will receive approximately $1.5 million in lease payments for each 
year of the ROWEI’s 3-year projected construction/installation period ($4.5 million total). 

 
• A ROWEI may require the Developer to lease the entire South Terminal project area during 

the peak construction period, but the terminal facilities will accommodate other break-bulk, 
bulk, and container cargo as identified in this report.  The Terminal owner will use suitable 
contracting/leasing and other arrangements as noted in this report to manage an effective 
multi-use terminal facility.  Other prospective port calls related to reported HDC contacts 
with shipping companies, Port of Jacksonville, Port of Bayonne, and other American 
Maritime Highway (AMH) ‘port pair’ cities may represent additional cargo handling 
opportunities and potential revenue at the new South Terminal facility, although the cargo 
opportunities, business plan and operating pro forma developed in this report are sufficient to 
answer the questions FXM was contracted to address for this study. 

  
This technical memorandum subsequently includes Summary Findings (Section II, page 4); and 
sections reporting the research and analyses accomplished on Potential Cargo and Revenues 
(Section III, page 8);  South Terminal Ownership, Development, and Management (Section 
IV, page 12);  South Terminal Development Costs, Operating Income and Expenses (Section 
V, page  19);  and Economic and Tax Effects of South Terminal Construction and 
Operation (Section VI, page 22).  It should be noted that economic effects of the ROWEI 
project’s development and annual maintenance are NOT included in the economic and tax 
effects attributable specifically to South Terminal since at least one other Massachusetts port 
(Boston) may be capable of accommodating potential offshore wind energy development 
projects.  Annual operating and maintenance economic and tax effects of the ROWEI are also 
not included in this report since they can be handled at other ports.  In the event that the South 
Terminal facility represents an option for offshore wind energy developers that enables them to 
choose a Massachusetts port over a non-state facility – that is, Massachusetts facilities other than 
South Terminal are not competitive for a specific offshore wind energy development project – 
then the construction period effects of that project could be attributable to construction and 
operation of the South Terminal facility.  Economic and tax effects of the ROWIE are discussed 
in FXM’s technical memorandum “Economic Effects of Offshore Wind Energy and Related 
Construction and Operating Expenditures”. 
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II. Summary Findings 

 A new multi-use cargo facility at the South Terminal site represents the best option in the 
Port of New Bedford for servicing offshore wind energy development projects during 
assembly and installation phases. 

 
 A new multi-use port facility at South Terminal can capture container, break bulk, and bulk 

cargoes not now handled in New Bedford or other Massachusetts ports, and can generate 
economic development benefits and net operating income to the HDC with or without 
offshore wind energy development projects.   

 
 The optimal model for governance of the proposed new facility at South Terminal will be 

ownership by the New Bedford Harbor Development Commission (HDC) which would lease 
offshore wind energy installations and other cargo handling, storage, and related facility 
operations to a qualified private operator. 

 
 Capital costs for a new multi-use port facility at South Terminal are estimated to total about 

$44 million (in 2009 dollars).  Approximately $32 million of this total investment is for land 
acquisition, bulkhead construction and dredging, buildings and site improvements that are 
considered functionally necessary to attract and support offshore wind energy development 
projects, with an additional $5 million in capital expenditures ($37 million total) considered 
functionally necessary to attract and support new bulk, break bulk, and container cargoes.  
Capital costs are shown in the text table below: 
 

SOUTH TERMINAL CAPITAL COSTS
Offshore Wind 

Installation 
Non-Offshore 
Wind Cargoes

Bulkhead and Dredging 19,990,977$     19,990,977$     
Site Acquisition 2,100,000$       2,100,000$       
Backland Site Improvements (drainage, utilities, surfacing) 6,000,000$      6,000,000$       
SUBTOTAL Basic Infrastructure 28,090,977$    28,090,977$     
Buildings and structures (35,000 SF) 3,500,000$       3,500,000$       
Crane 3,000,000$       
Ground Equipment (fork lifts, trucks, etc.) 1,500,000$       
Other Equipment & Fencing, Security 485,000$         485,000$          
SUBTOTAL with Support Facilities & Equipment 32,075,977$    36,575,977$     
  Optional Fabrication Building  (75,000 SF) 7,500,000$     7,500,000$      
TOTAL with Fabrication Building 39,575,977$   44,075,977$     
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 Net operating income to the HDC from the fully-developed South Terminal port facility 
would total about $1.2 million per year during a projected 3-year representative offshore 
wind energy development project.  Absent other wind energy developers use of the site, 
which might contribute higher net operating income, net income to the HDC is projected to 
average about $620,000 per year with full cargo operations.   Potential operating revenues 
and costs are shown in the text table below: 

 

SOUTH TERMINAL OPERATING INCOME & EXPENSES
Offshore Wind 

Installation 
Non-Offshore 
Wind Cargoes

Average Year Annual Operating Income
Offshore Wind Energy Development  (ROWEI) 1,500,000$      
Container Service 280,000$          
Break Bulk Program 240,000$          
Bulk Cargo 432,500$          
Total Non-ROWEI Cargo 952,500$          
Average Year Annual Operating Expenses
HDC Personnel (contract/lessee management) 140,000$          140,000$          
HDC Capital/maintenance reserve at 20% income 190,500$         190,500$          
Average Year Annual Expenses 330,500$        330,500$         
Average Year NET Operating Income
Offshore Wind Energy Development  (ROWEI) 1,169,500$      
Total Non-ROWEI Cargo 622,000$           

 
 Based on the net operating income projected for South Terminal, annual operating subsidies 

for either wind energy development support or long term cargo operations at South Terminal 
are not anticipated to be required. 

 
 Net income from South Terminal operations could be used to stimulate additional economic 

development (jobs, income, business sales in the fishing and seafood or other industries) in 
the port of New Bedford as well as to finance some portion of South Terminal’s capital cost. 

 
 Construction of the South Terminal port facility is estimated to expand business output in 

Bristol County by about $44.1 million over the projected 2-year construction period, 
providing 380 person years of employment and $19.2 million in household income over the 
construction period.  These economic impacts include total direct, indirect and induced 
economic effects within Bristol County. 

 
 Construction of the South Terminal port facility is estimated to expand business output in 

Massachusetts overall (including Bristol County) by about $65.5 million over the projected 
2-year construction period, providing 540 person years of employment and $26.1 million in 
household income over the construction period.  These economic impacts include total direct, 
indirect and induced economic effects within Massachusetts over the construction period. 

 
 The handling of cargoes not related to an offshore renewable wind energy installation (OREI) 

-- including container, break bulk, and bulk cargoes projected for South Terminal -- is 
estimated to expand business output in Bristol County by $15.7 million annually, providing 
130 permanent jobs and $5.9 million in new household income each year.  These economic 
impacts include total direct, indirect, and induced economic effects within Bristol County 
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estimated to recur annually following facility construction and do not include support of 
offshore wind energy projects. 

 
 The handling of non-OREI container, break bulk, and bulk cargoes projected for South 

Terminal is estimated to expand business output in Massachusetts overall (including Bristol 
County) by $20.2 million annually, providing 170 permanent jobs and $7.4 million in new 
household income each year.  These economic impacts include total direct, indirect, and 
induced economic effects within Massachusetts estimated to recur annually, not including 
offshore wind energy projects.  Both construction period and annually recurring direct, 
indirect, and induced economic effects noted in the preceding bullet points are summarized in 
the text table below: 

 

Output Employment Income
(000 $) (Jobs) (000 $)

Construction Period Effects
South Terminal Port Facility

Bristol County 44,100$           380 19,200$             
Massachusetts 65,500$           540 26,100$              

Annual Operating Effects
South Terminal Port Cargo 
Operations     

Bristol County 15,700$           130 5,900$               
Massachusetts 20,200$           170 7,400$                

 
 Source:  FXM Associates, RECON™ Input Output Model 
 
 During the construction period for the South Terminal facility about $480,000 in municipal 

revenues within Bristol County communities would be attributable to the total direct, indirect 
and induced economic effects of construction, and within Massachusetts communities overall 
$1.2 million in municipal receipts (including Bristol County) would be attributable to the 
construction period economic effects. 

 
 During the construction period for the South Terminal facility about $1.4 million in tax 

revenues to the Commonwealth of Massachusetts and $7.3 million in federal taxes would be 
attributable to the construction period economic effects. 

 
 The handling of non-OREI container, break bulk, and bulk cargoes projected for South 

Terminal would generate about $300,000 in new tax receipts annually to municipalities in 
Bristol County and $480,000 to municipalities statewide (including Bristol County) each year 
based on the annual economic effects attributable to cargo operations. 

 
 The handling of non-OREI container, break bulk, and bulk cargoes projected for South 

Terminal would generate about $500,000 in new tax receipts annually to the Commonwealth 
of Massachusetts and $2.2 million in federal taxes each year.  Both construction period and 
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annually recurring direct, indirect, and induced tax effects noted in the preceding bullet 
points are summarized in the text table below: 

 

Local Taxes State Taxes Federal Taxes
(000 $) (000 $) (000 $)

Construction Period Effects
South Terminal Port Facility

Bristol County 480$                440$               1,820$               
Massachusetts 1,190$             1,440$             7,280$                

Annual Operating Effects
South Terminal Port Operations    

Bristol County 300$                240$               730$                  
Massachusetts 480$               500$               2,180$                 

   Source:  FXM Associates, RECON™ Input Output Model 
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III. Potential Cargo and Revenues 

 
In a study comparing Northeast ports for OREI cargo handling, the Port of New Bedford is 
described as already an active freight seaport and a major logistical connection for agricultural 
products entering the New England market.3  Highway connections are good and the port would 
benefit from expanded and improved rail connections to meet freight needs.  New Bedford is a 
small niche port that can continue to expand activities with some infrastructure improvements 
and investment.  The port has sufficient deep water access for the size and type of vessel 
common to most break-bulk and other cargo available to niche ports, and has available property 
for backland storage and expansion. 
 
Related Reports by Others 
 
In the City’s TIGER Grant application, the HDC anticipates that the Renewable Energy Marine 
Park at the extended South Terminal will become a construction staging facility for offshore 
wind farm energy production in New England. The first offshore wind farm that is expected to 
be developed in New England (Cape Wind) is anticipated to generate up to 420 megawatts of 
clean, renewable energy.  The planned infrastructure improvements and facility development 
could enable South Terminal Marine Park to become a key connection and marine terminus for 
renewable energy development projects on the coastline of New England, in addition to the Cape 
Wind project.  Movement of container shipping from ports south of New Bedford will also help 
to reduce truck traffic on the heavily traveled I-95 corridor.   
 
The HDC envisions development of South Terminal, a new deep water berth and cargo facility, 
to enhance and modernize the Port of New Bedford’s vessel handling ability.  The proposed 
development program for a multi-use South Terminal facility will service the Cape Wind 130 
wind turbine project’s assembly and installation phase and possibly foster additional local 
economic development.  Following the completion (construction and installation) of the Cape 
Wind project, South Terminal will be available to other deep sea cargo operations for port 
services.  The new customers will bring additional dockage, wharfage, and lease income to 
support HDC’s long term port infrastructure investments.  This section of the business plan 
identifies market opportunities and prospects for the new South Terminal facility which offer 
reasonably foreseeable cargo options for which the facility can be used after the completion of 
the proposed Cape Wind (and/or other) offshore renewable energy projects.    
 
The City’s TIGER Grant application references HDC’s business development contacts with the 
Port of Jacksonville, the Port of Bayonne, and shipping companies as indicative of demand for 
AMH/SST (American Marine Highway/Short Sea Transport) services at the Port of New 
Bedford. The HDC has been approached by multiple shipping companies, some of which say 
they are willing to manufacture vessels especially for shipping to the Port of New Bedford.  One 
shipping company indicated its willingness to transport up to 500 Container Equivalent Units 
(TEUs) per day to New Bedford once the proper facility improvements are in place to facilitate 
moving forward with shipping.  The Reeve & Associates March 29, 2006 report estimated that 

                                                 
3 Comparison of Selected Northeast Ports for Potential Handling of Wind Power Offshore Energy Installations, 
Captain Jeffrey Monroe, MAI  (November 2009) 
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$45 million of direct income and $72 million indirect income per year in the New Bedford region 
would be generated by short-sea shipping.  While AMH services have been slower than expected 
to materialize (based on unanticipated drops in oil prices compared to projections just 2 to 3 
years ago), over the next several years these opportunities are expected to rekindle shipper 
interest. 
 
Consultant Team Cargo and Revenue Projections 
 
The following tables summarize three types of cargo potential based on the experience and 
judgment of existing operators in New Bedford and other port logistics experts.  The types of 
cargoes projected for a fully developed South Terminal facility (see subsequent discussion in 
Section IV) include containers, break bulk, and bulk cargoes that are not now handled at the Port 
of New Bedford, and do not include the transfer of any cargo handling operations currently being 
carried out at other facilities in New Bedford (State Pier, Maritime Terminal, Fish Island, and 
North Terminal) or at other Massachusetts ports.  Thus their economic and fiscal effects will be 
net new to New Bedford and to the State overall (see Section VI).  The tables also identify the 
revenue implications for the facility owner assuming a public ownership/private lessee operating 
model (see subsequent discussion of port governance/management options in Section IV).  
Revenues shown are net to the facility owner and the lessee is assumed to cover all operating, 
maintenance, insurance, and related costs of handling, storing, and transshipping the cargoes.  
Data in Table 4 (page 19, Section V) summarize potential operating income and expenses, as 
well as capital costs, for South Terminal including the handling of a representative offshore wind 
energy installation project.  
 
It is important to keep in mind that, in the experience of both niche and larger port operators, 
obtaining cargo for a port is a complex matching of pier and landside facilities and equipment, 
stevedoring and other labor costs, and point-to-point logistics involving specific shippers, 
carriers, and receivers.  Cargoes can be won or lost to a port on very small variations in cost and 
delivery times, and success is largely driven by the motivation and skill of individual business 
entrepreneurs and public officials.  Macro projections of commodity demands or cargo potential 
are not reliable for forecasting niche port operations. 
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Table 1 – Potential Container Service at South Terminal 

Program:  Container Service 
Mission:                Developing a terminal capable of handling a regular shipping service 
   for a small container route 
Goal:   Marketing a small container terminal which can bring 4,800  
   equivalent units (TEUs) per year  
Objectives:  Increase revenues for the South Terminal  
                                           Provide jobs and sales for local/regional/state businesses 
Revenues 
User fees per TEUs $         35  TEU 
Yearly TEUs       4,800 
Total revenue $168,000 
  
  
Dockage daily rate $   1,000  Daily 
24 port calls at 2 days each           48 
Total dockage $ 48,000 
  
  
Cross docking, wharfage $          2  Net ton 
      2,500 
 $   3,750 
  
  
Monthly licensing fees $   5,000  Monthly 
Container yard           12 
Yearly revenue $ 60,000 
  
  
Container revenue  $279,750 
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Table 2 – Potential Break-Bulk Cargo at South Terminal 

Program:  Break-bulk Program 
Mission:   Developing a terminal capable of handling refrigeration of dry 
   break-bulk cargo 
Goal:   Marketing a port terminal and warehouse which can bring 50,000 
   net metric tons of general break-bulk cargo per year 
Objectives:  Increase revenues for the South Terminal 
                                           Provide jobs and sales to local/regional/state businesses 
Revenues 
Wharfage per net metric ton $            2  Net ton 
Yearly tonnage      50,000 
Total revenue $   75,000 
  
  
Dockage daily rate $    1,000  Daily 
20 port calls at 2 days each            40 
Total dockage $  40,000 
  
  
Warehouse licensing fees $    2,500  Monthly 
            12 
Yearly revenue $  30,000 
  
  
Storage revenue $           3  Net ton 
     50,000 
 $125,000 
  
  
Break-bulk revenue $240,000 

 
Table 3 -- Potential Bulk Cargo at South Terminal 

Program:  Bulk cargo 
Mission:   Developing a terminal capable of handling bulk cargo including 
   aggregates and salt 
Goal:   Marketing a port terminal suitable for 150,000 metric tons of salt and 
   aggregates per year 
Objectives:  Increase revenues for the South Terminal 
                                           Provide jobs and sales to local/regional/state businesses 
Revenues 
Wharfage per net metric ton $            2  Net ton 
Yearly tonnage    150,000 
Total revenue $ 300,000 
  
  
Dockage daily rate $    1,000  Daily 
10 port calls at 2 days each            20 
Total dockage $  20,000 
  
  
Gate fees per truck $         15  Per truck 
20 tons per load       7,500 
Total gate fee $112,500 
  
  
Bulk revenue $432,500 
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IV South Terminal Ownership, Development, and Management 

 
Port Governance & Management 
 
Ports need to function in a manner whereby they can control their finances, development, and 
management outside of unrelated political forces.  The most effective port agencies are those that 
are self governing and self funding, and port management revolves around one essential factor: 
the ownership of property, which in most cases is retained for some public benefit.  Quasi-
governmental ports or commissions are created by State legislatures to allow separate 
governance but are dependent on the local or state government for funding and project approvals.  
Public port authorities are entities also created by state legislative action with independent 
management and bonding authority to focus on commercial marine terminal activities and can 
include other operations such as airports, marinas, real estate development, and rail or highway 
infrastructure.   
 
Harbor Development Commission 
 
The New Bedford Harbor Development Commission (HDC) was created by the Massachusetts 
General Court under Chapter 762 of the Acts of 1957 to serve as the governing entity for the Port.  
Chaired by the Mayor, the Commission consists of 7 members as appointed by the Mayor and 
approved by City Council.  The crucial day-to-day operation and decision making are the 
responsibility of the HDC staff headed by the Executive Director.  The HDC has jurisdiction 
over all the waters in New Bedford including the entire coastline of the peninsula, the harbor, 
and north along the Acushnet River to the City’s boundaries.  The HDC manages 20 commercial 
properties, a 198-slip marina on Pope’s Island, the ferry terminal on State Pier and its supporting 
Whales Tooth Parking Lot, 5 piers and wharves, 10 mooring fields, and enforces rules regarding 
the use of piers, wharves, and adjacent parking areas under its jurisdiction.  Being autonomous 
from City government, user fees, rents, and all other revenue streams do not go to the General 
Fund, but rather are reinvested by the HDC to support its operations, properties, infrastructure 
needs, and economic development initiatives.  The HDC may borrow and issue municipal bonds 
for capital improvements.  The goal of the HDC is to “support the maritime businesses of the 
Port, seek out new opportunities, and maximize the natural competitive advantage the Port 
provides to the New Bedford economy.” 
 
Optimal Port Governance Model 
 
The HDC structure is an optimal management model for the Port of New Bedford governance, 
and the City of New Bedford and Town of Fairhaven have a long established inter-municipal 
approach to sustaining and growing the port.  The 2009 New Bedford/Fairhaven Municipal 
Harbor Plan identifies key port infrastructure/facility projects and port development priorities.  
The Port of New Bedford governance and management have many of the characteristics 
associated with optimal port models which are summarized below. 
 
• Separately Enabled:  An effective port agency is established as a separate incorporation with 

its own management, bonding authority, and ability to secure and retain revenue.  
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• Community Connections:  Communities with port entities are best served when they have the 
ability to appoint governing boards with members who are committed to the vision and 
effective operation of the port.   
 

• Professional Staff:  Ports must hire and task professional port managers and staff who are 
trained and familiar with the port industry and its numerous complexities. 
 

• Effective Administration:  Agency administration should not be expansive but should be 
capable of supporting the mission of the port, including financial and legal services.  

 
• Optimized Assets:  Seaports are among several shared community assets, including airports, 

freight rail lines, public transit, and other transportation networks and services.  Communities 
can optimize effectiveness by combining administration of some or all of these assets into an 
integrated system or into a single transportation authority. 
 

• Effective Marketing and Development:  Commercial growth is the result of an effective 
marketing plan coupled with an investment strategy that supports flexible development of 
assets.  Many ports languish because they have limited staffs that are expected to manage, 
maintain, and market facilities. In most cases these efforts are unsuccessful because of 
insufficient resources. 
 

• Strategic Planning:  Port agencies need to have a concise strategic and business plan which is 
developed in cooperation with the local community and port stakeholders and has focused 
implementation.  

 
South Terminal Ownership 
 
Agency ownership includes port authorities or other agencies that are quasi-governmental and 
created by an act of a legislative body.  Private ownership facilities are those that are fully in the 
control and ownership of a private corporation.  Public ownership of the expanded South 
Terminal and OREI terminal facility is an underlying premise of this business plan, and the HDC 
will own and develop the terminal facility, and also may own/lease/rent terminal equipment such 
as mobile harbor cranes and load stackers. 

 
South Terminal Development 
 
The South Terminal Renewable Energy Marine Park is a component of the City’s Integrated 
Intermodal Transportation Infrastructure Improvements Plan 2 for which the HDC has requested 
about $20 million of USDOT TIGER Discretionary Grant funds.4  New Bedford seeks to emerge 
as a leader in alternative energy and build its Port and landside infrastructure to support the 
operations of renewable energy technology companies.  Renewable energy industrial companies 
require waterfront support facilities for the manufacture, assembly, shipping, and maintenance of 
products such as wind blades, turbines, solar panels, wave energy turbines, and related products.  
                                                 
4 Integrated Intermodal Transportation Infrastructure Improvements, New Bedford Harbor Development 
Commission (September 15,2009) 



FXM Associates 

South Terminal Port Facility Business Plan and Pro Forma 14

The HDC seeks to develop the southern portion of South Terminal to accommodate the nascent 
energy industry, with the long term goal of attracting a significant number of skilled 
manufacturing and operator jobs to the City of New Bedford.  The project as proposed utilizes 
existing infrastructure which is to be enhanced and/or reconfigured.  In-water and waterside 
development in New Bedford Harbor are afforded a unique permitting status so long as they are 
related to enhancements of the U.S. Environmental Protection Agency’s ongoing superfund 
cleanup of the harbor.  The expansion of South Terminal would require the filling of wetland 
resource area to create additional bulkhead space within the Harbor; however, portions of these 
resource areas are inundated daily with water and suspended sediment from the harbor which 
have elevated levels of heavy metals and PCBs.  The bulkhead would allow for the construction 
of a Confined Disposal Facility (CDF), described by the City as a “Waterfront Development 
Facility (WDF).”  The construction of the WDF would allow for continued confinement, 
monitoring and maintenance of contaminated sediments. 
 
The City’s TIGER Grant application characterized the southern portion of South Terminal as 
currently severely underutilized, and lacking sufficient space to utilize the area as a RO/RO 
terminal for prospective AMH cargo shipments.  However, extension of the bulkhead will allow 
use of the contiguous 15-acre site as a multi-use marine terminal and potentially invite future 
renewable energy industry services, as well as provide additional storage and staging for 
containers and trucks at other port terminals (State Pier, North Terminal, Maritime Terminal).  
The new South Terminals facility also could be suitable for temporary relocation of maritime 
operations to expedite planned State pier reconstruction. 
 
HDC procurement of heavy-lift cranes to unload containers and bulk goods and installation of 
RO/RO ramps are identified as very important steps in improving existing port facilities to be 
able to take advantage of anticipated AMH shipping as well as other container, break-bulk, and 
bulk cargoes.  The multi-use South Terminal facility must also meet the OREI developer 
specifications, and be flexible and adaptable to short-sea shipping services, including the 
transport of ocean containers, aggregates, bulk, and dry break-bulk cargo as well as berth and 
vessel limitations with these requirements5.  The development program outlined below will 
accommodate the longer term cargo opportunities identified earlier in this report. 
 
Development Program   
 
• An expanded 1,000 linear-foot bulkhead with a 50’ apron to accommodate one large vessel 

and two small cargo vessels or barges simultaneously. 
 
•  Vessel operations involving container, bulk, break-bulk cargo, and sea barges need a 

depth of minimum 25’ LLMW, and 30’ LLMW is recommended for a maximum potential 
yield at this new facility in the years to come.  The existing Federal channel and road from 
and to the port is at 30’ of depth which allows any vessel and large barges to come into New 
Bedford Harbor with up to a 28’ draft (8.50 meters) including a minimum allowance of 2’ 
under the keel for safe navigation that accounts for the propeller wash.  If the berth and the 
channel are dredged at only 25’ (7.60 meters) a safe allowance for sailing would be 23’ (7.0 

                                                 
5 At the writing of this report, it is FXM’s understanding that the development program specified also meets Cape 
Wind requirements. 
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meters) and at 22’ (6.7 meters) the safe allowance is at 20’ (6.0 meters).  Additional details 
and guidance concerning vessel transit into New Bedford harbor can be obtained from the 
Northeast Marine Pilot Association. 

 
• A 50’ apron would be ideal to offload containers and other break-bulk commodities 

including over-dimensional cargoes.  Container chassis could safely jockey under the vessel 
crane or a shore crane for the pickup and delivery of ocean containers.   

 
• A 35,000 square feet (SF) building with office, shop, and storage spaces providing 5,000 SF 

of office and shop area, and a 30,000 SF cargo storage shed (about 20% larger than the 
existing State Pier building No. 2 building).  A 35,000 SF facility with a minimum roof 
height of 27’ would be ideal.  It is imperative that this building design accommodate break-
bulk cargo operations, and that the eastern end of the shed be at the same level as the berth 
apron.  The western end should be where the loading docks are located at the standard 4’ 
elevation.  Roll-on and roll-off (RO/RO) transport units, trucks, and forklifts must be able to 
travel freely from the pier apron to the northern and southern entrances of the building.   
 

• A building of 250’ x 140’ at a distance of no more than 100’ from the berth fenders will be 
ideal for handling of break-bulk cargoes.  The building must be built length parallel to the 
berth with the offices being located on a second level at the northwest corner, above a 60’ x 
40’ shop for optimum space utilization.  A loading dock with a least ten loading bays is to be 
located on the west side of the building.  Doors at the north and south end of the cargo shed 
would allow for over-dimensional pieces to travel inside the cargo shed.  
 

• The cargo shed’s location to the 600’ berth needs to be precise if the intent for the South 
Terminal is to be an efficient multi-purpose facility.  The cargo shed’s optimal position 
would be at the northeast section of the berth allowing for the southeast to be available for 
the handling of bulk aggregates or bulk salt.   

 
Acreage 

The expanded multi-use South Terminal facility will encompass a 15-acre terminal (about 
653,400 SF) with the following land use allocations: 
 
• 5 acres -- cargo shed operation including parking for 30 trucks and the needed space for 

maneuvering tractor trailers and the loading dock for 10 trucks is estimated to use about 5 
acres of land.   

 
• 10 acres -- available for paved container yard or to store bulk salt and aggregates and/or for 

other found purposes including additional cargo facilities. 
 
A small container service of 200 forty-foot equivalents per vessel call will require about 2.5 
acres of space for single stacked storage and less when the boxes are double stacked with a top 
pick forklift (empties stack three high).  The concurrent inbound and outbound movement of 
containers, including the storage of empty boxes, would thus require 5 acres of land in total. 
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The vessels that carry bulk salts can no longer economically unload in New Bedford at a facility 
on the north side of the New Bedford-Fairhaven Bridge.  The space allocation for this cargo 
assessed on the angle of repose can be supplied by the shipper, Morton Salt, which typically 
drops 50,000 MT or more per vessel call.  For the purpose of this business plan, FXM has 
allocated 5 acres for all aggregates.   

 
Development Schedule 
 
The City of New Bedford TIGER Grant application presents a 24-month construction schedule 
for the South Terminal Renewable Energy Marine Park, with project closeout (availability to an 
OREI developer/terminal operator) targeted during the first quarter of 2013 (January to March).6   
As described in Section 7.0 and Appendix A of the City’s TIGER Grant application the project 
may be authorized under a special expedited regulatory process referred to as the State Enhanced 
Remedy (SER) –Under the Comprehensive Environmental Response, Compensation, and 
Liability Act (CERCLA), commonly known as Superfund, a SER project comes under the 
umbrella of a program where traditional local, State and Federal environmental permitting is not 
required for the waterways infrastructure portions of the project, relieving the project of 
conventional permitting process uncertainties.   
 
The Application also states that the HDC is preparing specifications which will be completed in 
November 2009 for the project, and HDC will initiate project organization, construction bidding, 
and logistics to begin construction within two months of receiving the project funds.   
 
South Terminal Operations 
 
Consultant team research for this business plan indicated the level of direct control that a facility 
owner has over a terminal determines the level of income, expense, and liability the owner 
assumes.  In the maritime industry, most private facility owners operate their own terminals 
while many public facility owners contract the facility out to the private sector.  Generally, 
terminal operations are divided into several categories including: 
 

• Facility Management 
• Marine Operations 
• Vessel Services  
• Stevedoring Services 
• Shoreside Terminal Operations 
• Support and Maintenance Functions 

 
A public entity that is also a terminal operating company may undertake all of the service areas, 
contract some services or lease the terminal to a third party operating entity.  As the industry 
strengthened, many public entities that initially operated ports began leasing facilities to private 
sector firms, which are partners in both development and investment of publicly owned marine 
                                                 
6 Integrated Intermodal Transportation Infrastructure Improvements, New Bedford Harbor Development 
Commission (September 15, 2009) 
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facilities.  A major reason for third party involvement is the limitation of liability for operating 
entities.  Marine and terminal operations involve large numbers of personnel, and injuries, 
damage to facilities, cargo damage, and environmental issues pose a potential significant cost to 
terminal operators.   
 
Terminals that operate with multiple operators often face conflicts and control issues.  Some 
terminals lease a portion of the facility out to a stevedore or terminal operator but this can often 
limit the port’s utilization of space.  The most effective models have a single entity handling all 
marine operations at the port and generally under license.  The port has the right to set the terms 
of any license it issues and it can elect to control rates and limit cargo types.  The terminal can 
also separate the marine component from the shoreside component particularly if the shoreside 
component involves a specialized field of cargo activity.  The marine activities are contracted 
and the third party held responsible for performance, regulatory compliance, and liability. 
 
Public entities that are ‘landlord ports’ often have a third party operator for cargo and marine 
operations, generally terminal operating companies that also serve as the terminal stevedore and 
handle all aspects of marine activities including administration.  A terminal management 
company is the fully functional form of stevedoring operation that handles both the vessel and 
terminal cargo handling activities.  To accomplish this successfully, a port needs to shift the cost 
center to the new operating entity.  Many ports have structured agreements with operators in the 
following manner:  
 

1. Contract Operator - The facility owner contracts a terminal operator to manage and 
control the facilities on a cost plus basis.  All revenue and expenses are retained by the 
owner.  Liability is assumed by the operator. 

 
2. Cost Share Operator - The facility owner contracts a terminal operator to manage and 

operate the facilities based on a cost share formula.  The owner assumes a portion of the 
infrastructure cost while the operator assumes the operating cost.  The revenue is shared 
on a prorated basis and liability is assumed by the operator. 

 
3. Third Private Operator - A private operator assumes full responsibility for the facilities 

and pays a fixed lease cost to the facility owner.  This is only successful if there is 
adequate business revenue to justify the offsetting costs.  In many cases, this is not 
generated solely by the marine activity. 

 
A stevedore is an individual or firm employing longshoremen for the purpose of loading and 
unloading a vessel.  Longshoremen are the personnel who handle the cargo aboard the vessel and 
ashore including yard and often ship equipment, as well as sort, check, stage, and manhandle 
when necessary all commodities in transit.  The stevedore is the employing management firm 
while the longshoremen are employed on a regular or casual basis. While stevedoring is 
generally limited to cargo handling, line handling and other dockside services are generally 
handled by the same labor force.  The stevedoring firm can either have regular employees or use 
contract labor.  Personnel are often members of a longshoremen’s union in the United States but 
there are also a number of non-union operations.  The stevedore is responsible for all salaries, 
benefits, and care if a longshoreman is injured.   
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• When cargo (OREI components are considered to be project cargo) is received, the 

stevedore can act as the responsible receiving party or the cargo can be received by the 
terminal and handled on their behalf by the stevedore.  Stevedoring arrangements can 
vary according to the practice and work arrangements in a port.  The stevedore can have 
an exclusive or non-exclusive agreement for all cargo handling, may only handle one 
type of cargo on a terminal or may have leasehold on a portion of the terminal for a 
specific type of cargo handling, commodity, or operation.  

 
• Based on the arrangement, a license fee, percent of gross, fixed leased area fee or per 

unit/tonne fee is collected by the port from the stevedoring company.  Ports may also 
have the stevedore handle all billings and collections depending on the operation.  In 
most cases, the stevedore will provide all ground equipment which includes forklifts, 
reach stackers or top loaders, yard hustlers, small cranes, and other basic pier handling 
equipment.  Large cranes and similar equipment are generally provided by the port.  Use 
time and a fuel surcharge are generally charged to the vessel along with other fees.  

 
Terminal Lease 

Most cargo terminals at US ports are leased or licensed to private operators for the purpose of 
economic development and the creation of local and regional jobs related to the logistics field.  
However, the port infrastructures are built with public funds as social/economic investment 
similar to the road system.  For the governments to recover the financial investments in port 
facilities, infrastructure is considered payback in terms of job creation, taxes, etc., planned on a 
long term basis of 25 to 50 years.  This regional investment and return to a region is compounded 
with the development of parallel business arising for the initial harbor investment.  
 
In addition to the basic lease fees for the terminal, port authorities may also charge fees for 
activities associated with cargo handling.  These include fees for wharfage, tonnage or container 
or user fees, lease rents, storage, dockage, equipment rental and other ancillary services and 
activities.   
 

Security and US Customs  

The HDC South Terminal will have to be in full compliance with the US Coast Guard, Customs 
and Border Protection, and any other governmental agency’s laws and regulations. 
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V. South Terminal Development Costs, Operating Income and Expenses 

 
The following Tables 4 and 5 show data that represent a composite and synthesis of detailed 
capital costs, income and expense estimates prepared by FXM Associates, other project team 
members, and outside logistics experts.  It assumes that the optimal management model will be 
for the HDC to develop and own the South Terminal facility and then to lease its use to a 
qualified terminal operator(s) for offshore wind energy development and for the handling of non-
OREI container, break bulk, and bulk cargoes.  This approach is most likely to assure cargo 
opportunities will be realized, optimize net revenue to the HDC, and minimize liability and 
contingency costs, but it is not the only potential operating pro forma possible.   
 

Table 4 
Estimated Capital Costs of South Terminal Facility 

 

SOUTH TERMINAL CAPITAL COSTS
Offshore Wind 

Installation 
Non-Offshore 
Wind Cargoes

Bulkhead and Dredging 19,990,977$     19,990,977$     
Site Acquisition 2,100,000$       2,100,000$       
Backland Site Improvements (drainage, utilities, surfacing) 6,000,000$      6,000,000$       
SUBTOTAL Basic Infrastructure 28,090,977$    28,090,977$     
Buildings and structures (35,000 SF) 3,500,000$       3,500,000$       
Crane 3,000,000$       
Ground Equipment (fork lifts, trucks, etc.) 1,500,000$       
Other Equipment & Fencing, Security 485,000$         485,000$          
SUBTOTAL with Support Facilities & Equipment 32,075,977$    36,575,977$     
  Optional Fabrication Building  (75,000 SF) 7,500,000$     7,500,000$      
TOTAL with Fabrication Building 39,575,977$   44,075,977$     

 
Capital Costs 
 
As data in Table 4 indicate, capital costs for the multi-use South Terminal facility have been 
estimated by the consultant team to total approximately $44 million.  Of this total, approximately 
$32 million is considered functional for servicing the offshore wind energy development cargo 
handling, assembly, and storage requirements required for a staging operation of similar scope to 
that shown for the Representative Offshore Wind Energy Installation (ROWEI).  Approximately 
$20 million of this capital investment has been requested of the Federal government by the City 
of New Bedford in its TIGER grant application, which represents pier, bulkhead, and dredging 
cost estimates but does not include site acquisition or backland site improvements.  The $6 
million estimated for backland site improvements includes costs for drainage, utilities, surfacing, 
and mitigation.  Experience of wind energy developers indicates that a fully paved backland area 
may not be necessary, but these costs have been included because of uncertainty over the 
condition of the site and whether or not paving or other mitigation measures may be required if 
contaminated soils or poor drainage areas are an issue.  The $2.1 million acquisition costs 
assumes $150,000 per acre, a conservative high estimate given the $125,000 per acre costs 
reported by the New Bedford Economic Development Council (NBEDC)7 for recent sales in this 

                                                 
7 Conversation with Matthew Morrissey, Executive Director, NBEDC, November 2009. 
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area.  Additional capital costs to competitively service offshore wind energy installation projects 
are estimated to include $3.5 million for a 35,000 SF building to provide interior storage and 
terminal operations space, and approximately $500,000 for security fencing and miscellaneous 
equipment. 
 
Additional capital costs of approximately $4.5 million are estimated by the consultant team for 
the South Terminal facility to be able to competitively attract the container, break bulk, and bulk 
cargoes projected following the completion of offshore wind energy development operations.  
These include purchase of a 300-ton mobile crane ($3 million), other ground equipment ($1.5 
million). Both the mobile crane and other ground equipment, if purchased prior to the facility’s 
use for offshore wind energy development, could represent sources of net income to HDC.  
Currently, all equipment necessary for the offshore wind energy operation are assumed to be the 
cost of the developer and potential rental fees for such equipment are not included in the 
operating income shown in Table 5, below.  A large transit shed/fabrication building has also 
been included in the multi-use facility building program at a cost of $7.5 million, primarily to 
handle break-bulk cargo storage or fabrication/assembly operations for offshore wind energy 
developers and could also represent a source of net income to the HDC not included in the Table 
5 income estimates shown below. 
 

Table 5 
Potential Income and Expenses to the New Bedford Harbor Development Commission 

(HDC) Assuming Leasing of Terminal Operations 
 

SOUTH TERMINAL OPERATING INCOME & EXPENSES
Offshore Wind 

Installation 
Non-Offshore 
Wind Cargoes

Average Year Annual Operating Income
Offshore Wind Energy Development  (ROWEI) 1,500,000$      
Container Service 280,000$          
Break Bulk Program 240,000$          
Bulk Cargo 432,500$          
Total Non-ROWEI Cargo 952,500$          
Average Year Annual Operating Expenses
HDC Personnel (contract/lessee management) 140,000$          140,000$          
HDC Capital/maintenance reserve at 20% income 190,500$         190,500$          
Average Year Annual Expenses 330,500$        330,500$         
Average Year NET Operating Income
Offshore Wind Energy Development  (ROWEI) 1,169,500$      
Total Non-ROWEI Cargo 622,000$           

 
Operating Income and Expenses 
 
During the assembly/installation phase of Cape Wind’s offshore wind farm development the 
HDC is expected to receive at least $1.5 million per year net of operating or maintenance costs 
for the developer’s use of the facility ($4.5 million over the three year estimated construction 
period).  In addition, the developer/facility operator under terms typical of such leases would 
assume all liability (insurance) costs, homeland security costs, and so forth.  The HDC would be 
expected to receive about $950,000 per year in net income from the lease, dockage, wharfage, 
storage, equipment rental and so forth charges to a private facility operator shown by cargo type 
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in Section II of this report.  As with the lease expected with the offshore wind developer (s), 
liability, homeland security, and maintenance costs would also be the responsibility of the 
private facility operator.  The annual expenses to the HDC are estimated at $140,000 for 
personnel to administer and oversee the private lessee operations.  Contributions to a 
capital/maintenance cost reserve fund by the HDC are shown as a $190,000 annual expense.   
 
Net Income 
 
As shown by the data in Table 5, annual income to the HDC net of projected expenses is 
estimated at about $1.2 million per year for the projected 3-year ROWEI and about $620,000 per 
year for the additional cargo handling, storage, and transshipment operations.  The South 
Terminal port facility can thus cover its operating expenses during the offshore wind energy 
developer(s)’ use of the facility and on an average annual basis without a wind energy 
installation project based on the container, break bulk, and bulk cargo opportunities identified.   
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VI. Economic and Tax Effects of South Terminal Construction and 
Operation 
 
Data in Table 5 show the estimated economic effects attributable to the construction of the South 
Terminal port facility and the handling of non-offshore wind project related container, break bulk, 
and bulk cargoes identified in prior report sections.  A complete discussion of the assumptions, 
data sources, and analytic methods used for the South Terminal project economic assessment, as 
well the economic assessments of offshore wind energy projects and other potential port 
construction in Massachusetts, is included in a separate FXM technical memorandum: 
“Economic Effects of Offshore Wind Energy and Related Construction and Operating 
Expenditures”. 
 

Table 6 
Direct, Indirect and Induced Economic Effects of South Terminal Facility Construction 

and Annual Operations 
 

Output Employment Income GDP
(000 $) (Jobs) (000 $) (000 $)

Construction Period Effects
South Terminal Port Facility

Bristol County 44,100$      380 19,200$    26,100$     
Massachusetts 65,500$       540 26,100$     36,200$     

Annual Operating Effects
South Terminal Port Cargo 
Operations     

Bristol County 15,700$      130 5,900$      9,700$       
Massachusetts 20,200$       170 7,400$       11,900$     

 
 Source:  FXM Associates and RECON™ Input Output Model 
 
The construction period economic effects shown in Table 5 include a $65.5 million expansion in 
business output statewide ($44.1 million of that would accrue within Bristol County), 540 person 
years of employment statewide (380 person years in Bristol County), and $26.1 million in 
household income ($19.2 million in Bristol County) over the estimated 2-year construction 
period.  Economic impacts attributable to construction expenditures are correctly interpreted as 
one-time, non-recurring economic effects. 
 
Annually recurring economic effects of the non-OREI cargo handling operations at South 
Terminal, as shown in Table 5, include $20.2 million in expanded business output statewide 
($15.7 million of that within Bristol County), 170 permanent jobs (130 within Bristol County), 
and $7.4 million in additional income each year to Massachusetts households ($5.9 million to 
households in Bristol County). 
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Data in Table 6 show the estimated tax effects attributable to the construction of the South 
Terminal port facility and the handling of non-offshore wind project related container, break bulk, 
and bulk cargoes identified in prior report sections.   
 

Table 7 
Direct, Indirect and Induced Tax Effects of South Terminal Construction and Operation 

 

Local Taxes State Taxes Federal Taxes
(000 $) (000 $) (000 $)

Construction Period Effects
South Terminal Port Facility

Bristol County 480$                440$               1,820$               
Massachusetts 1,190$             1,440$             7,280$                

Annual Operating Effects
South Terminal Port Operations    

Bristol County 300$                240$               730$                  
Massachusetts 480$               500$               2,180$                 

 Source:  FXM Associates and RECON™ Input Output Model 
 
The construction period tax effects shown in Table 6 include $1.2 million in receipts to 
municipalities statewide ($480,000 of that would accrue to communities within Bristol County), 
$1.4 million in tax revenues to the Commonwealth of Massachusetts, and $7.3 million in federal 
taxes.  These tax receipts are attributable to the economic impacts shown in Table 5 and are 
correctly interpreted as one-time, non-recurring tax effects. 
 
Annually recurring tax effects attributable to the non-OREI cargo handling operations at South 
Terminal, as shown in Table 6, include $480,000 in receipts to municipalities statewide 
($300,000 to communities within Bristol County), $500,000 in new tax revenues each year to the 
Commonwealth of Massachusetts, and $2.2 million in federal taxes annually. 
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Appendix A -- Port of New Bedford Description8 
 
The Port of New Bedford is a deepwater commercial port with easy access to the maritime 
corridor from the Massachusetts coast, located on the northwestern side of Buzzard’s Bay 
approximately 9 nautical miles from the Cape Cod shipping canal, 83 miles south of Boston and 
166 miles north of New York.  The Port serves as the City’s greatest natural resource and most 
critical asset to stimulate investment, attract new industry, create jobs, and develop a healthy 
economy.  Over 4,400 people are employed by the commercial port.  New Bedford is the number 
one value fishing port in the nation generating economic activity in excess of $1 billion.  The 
fishing fleet lands over 145 million pounds of product annually, leveraging $241 million in direct 
sales.  New Bedford is connected to the world market through its port and can capitalize on 
unique import/export distribution opportunities developing rapidly in the free global marketplace.  
Currently, the Port of New Bedford supports a diverse market of cargo transport handling over 
$230 million in shipping of bulk commodities and break-bulk cargo.  Barge operations move 
aggregate and break-bulk cargo to the Islands of Martha’s Vineyard and Nantucket.  Shipments 
of break-bulk cargo consisting primarily of household goods are exported to Cape Verde and 
Angola.  
 
The Port of New Bedford has the largest throughput tonnage of break-bulk perishable 
commodities in New England.  The Port handles reefer (refrigerated) vessels which handle fresh 
fruit as well as fresh and frozen fish.  Fresh fruit is imported from North Africa, primarily 
clementines, and vessels are regularly loaded with New Bedford export herring product, direct 
call service from Norway handling product for Massachusetts fish processors and distributors.  
Each vessel load creates a $100,000 - $150,000 direct impact employing approximately 30 ILA 
for offloading and 20 teamsters for warehouse operations.  Those vessels that include export fish 
product cargo generate a $3 million direct economic impact.  Each shipment brings 100 to 150 
truckloads of product through the Port.  The Port currently sees up to 25 freighters per year and 
is implementing a rigorous marketing initiative to expand import/export opportunity looking at 
opportunities to support offshore energy farm developments and the emerging American Marine 
Highway.  The maturing nexus between marine science and the fishing industry puts 
New Bedford on the forefront as a leader in marine education, research, and technology.  
 
The Port also serves as an important land/sea intermodal center for ferry, cruise, excursion, water 
taxi, and other passenger operations bringing over 100,000 people through the Port annually.  It 
is the charter of the HDC to support the maritime businesses of the Port, seek out new 
opportunities, and maximize the natural competitive advantage the Port provides to the New 
Bedford economy.  Intermodal connections among port cargo facilities, rail, highway, and air 
freight are increasingly important as highways continue to become overly congested and the 
volume of East Coast ports goods movement is expected to realize exponential growth.  The 
funding requested herein would be used to provide the intermodal connector infrastructure 
critical to supporting the existing significant fishing, bulk, and break-bulk cargo industries, 
expanding international trade, and capturing coastal trade opportunities from the emerging AMH 
market sector.  Project elements incorporated into this work would seek to upgrade existing 
                                                 
8 Integrated Intermodal Transportation Infrastructure Improvements, New Bedford Harbor Development 
Commission (September 15, 2009) 
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infrastructure to allow for full scale intermodal transport of goods. The proposal herein enables 
the Port to expand operations to include containerized cargo and oversized transport in addition 
to augmenting existing bulk and break-bulk shipping business. 
 
Port of New Bedford Profile in Northeast Port Mix 
 
The “Comparison of Selected Northeast Ports” study provides a description of New Bedford 
Harbor, and the Port of New Bedford in the terms of potential handling facilities for Offshore 
Renewable Energy Installation (OREI).9  The report identifies a number of key ports in the 
Northeast with potential for handling wind generation units, including importing components, 
storage, assembly and exporting to the construction site.  Massachusetts has a varied mix of 
marine activities in its five key port areas, and a number of ports that because of their existing or 
proposed marine terminals, geographic location and surrounding market area already have 
substantive marine activity including a wide range of freight activity.  These ports serve as 
transition points where cargo moves to and from marine modes including ship and barge to land 
based modes, in particular truck or rail.  This connection is being made to both international and 
domestic markets.  The state has one major tonnage and diversified seaport and four smaller 
niche ports that operate in the marine network: Boston is the major seaport: and, the niche ports 
include Gloucester, Salem, New Bedford and Fall River.  
 
Facilities 
 
The New Bedford waterfront has a number of large and small piers and wharves which are 
primarily used by the commercial cargo and fishing industry.  Most facilities have good highway 
connections as well as rail connections. Harbor regulations and berthing are enforced by the 
Harbor Development Commission (HDC) and the Port Maritime Security Unit except berthing 
for private terminals.   
 

• New Bedford South Terminal Wharf has a 1,600 foot berth with 30 feet of depth and 
serves as the major offloading center for fish product.  The wharf has 250,000 cubic feet 
of refrigerated storage on site and handles primarily seafood.   The most southern portion 
of the facility has the potential to build out a 400 foot solid fill bulkhead and act as 
potential terminal.  The site has 10 acres of backland. 

 
• Sprague Terminal just North of South Terminal works off a 740 foot berth with 27 foot 

depth alongside.  The pier primarily handles petroleum products.   
 

• At the center of the inner Harbor is the State Pier Terminal which has three berths 
measuring 450 feet, 600 feet and 775 feet with 30 foot depth alongside.  There is 125,000 
square feet of covered storage for general cargo.  Cargo service out of state pier includes 
the movement of break-bulk cargo to Cape Verde and Angola.  The facility can support 
freighter service and store over 135 containers.  American Cruise Lines operates out of 
the facility bringing in a minimum of 20 ports of call on an annual basis and up to 89 
passengers per trip.  Ferry services also operate out of State Pier, including passenger and 

                                                 
9 Integrated Intermodal Transpiration Infrastructure Improvements, New Bedford Harbor Development 
Commission (September 15,2009) 
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cargo service to Cuttyhunk Island and passenger service to Martha’s Vineyard. Ferry 
service brings over 115,000 passengers through the Port annually.  The Quick Start Ferry 
facility on New Bedford State Pier allows intermodal transfers of waterborne freight and 
freight carried by truck and rail. The terminal features a 27-foot pier depth, roll on-roll 
off capability, offsite cold storage, and easy access to the interstate highway system. The 
ramp is 100 feet long and 18 feet wide and will hold up to 200 tons.  

 
• Above the Route 6 Bridge are Maritime Terminal, Bridge Terminal and North Terminal.  

The Maritime Terminal Wharf, operated by Maritime Terminal International, has a 600 
foot berth with 31 foot depth alongside.  The facility has 3 million cubic feet of 
refrigerated storage and is one of the largest U.S. Department of Agriculture-approved 
cold treatment centers on the East Coast for the use of controlled imported agricultural 
products. The terminal receives approximately 25 vessels a year, each carrying between 
1,500 and 4,000 tons of fish or approximately 2,000 to 3,000 tons of fruit.  

 
• The Bridge Terminal Wharf, on the northeast side of the harbor, is 450 feet long with 28 

foot depth alongside.  The wharf has a 500,000 cubic foot refrigerator warehouse and 
handles frozen and chilled food products.  The facility is owned and operated by Bridge 
Terminal Inc. 

 
• American Pride Seafood is a private facility operating out of North Terminal and one of 

the world’s leading seafood product processors.  The bulkhead supporting their operation 
is 580 feet long with 25 foot depth alongside.  The facility has 63,400 square feet of 
refrigerated warehouse space, 57,500 square feet of freezer space and 34,700 square feet 
of covered warehouse space.   

 
• Within the New Bedford North Terminal Wharf are commercial properties managed by 

the HDC.  These properties cover 25 acres of land. Tenants include the seafood 
processors Eastern Fisheries and Seawatch International, barge operators, ship repair 
facilities, and other maritime service businesses.  A 2 acre terminal site is proposed to 
come on-line over the next 5 years.  This facility is currently operated by the EPA as part 
of the superfund clean-up and will revert back to City in the next few years.  The facility 
has rail connections that lead directly to the water’s edge. 

 
The port is considered a full service port and associated maritime industries include vessel 
maintenance and repair conducted at dockside or at repair facilities in New Bedford or in 
Fairhaven. The port has two moderate size shipyards, and equipment and provisions to support 
commercial and recreational vessels 
 
Harbor Profile 
 
The Port of New Bedford is considered a moderate deep-water port with overall depths of 30 feet 
at mean high water. The harbor is protected by a hurricane barrier that is constructed across the 
harbor entrance and equipped with a gate that can be closed during hurricane conditions and 
severe coastal storms. The port is considered a harbor of refuge for vessels in the region. 
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The Harbor approach is characterized by a number of ledges and shoals.  The approach channel 
allows for safe navigation and avoids most of the obstructions.  The hurricane barrier entrance is 
150 feet wide and opens up to a 350 foot wide channel, at a depth of 30 feet, extending to a 
turning basin 350 yards (1,000 feet) just above the New Bedford-Fairhaven Bridge.  The range of 
the tide is 3.5-4.0 feet and harbor currents are overall considered weak.  Maximum ebb and flood 
tide currents are under 2.5 knots average. 
 
There are vessel limitations due to the hurricane barrier and the highway bridge in the inner 
harbor.  The hurricane barrier opening width is 150′ (45.7 meters), the New Bedford – Fairhaven 
Bridge is 92′ (28.0 meters) wide.  All vessel transit from and to the New Bedford – Fairhaven 
Bridge are subject to daylight-only restrictions for vessels with overall length above 400′ (121 
meters) and/or beam above 59′ (18 meters) and are subject to wind velocity restrictions. 
 
Advantages 
 
The port is well protected by the Hurricane Barrier and has support mechanisms in place for 
commercial and industrial vessel activity including OREI processing.  The port is has good road 
and rail access, and adaptable warehouse capacity is significant.  The port has excellent road and 
rail connections to its northern terminals and has several opportunities for expansion including 
OREI fabrication. 
 
The harbor is challenged by a significant pollution problem due to local industries which up until 
the 1970’s discharged wastes containing polychlorinated biphenyls (PCBs) and toxic metals into 
New Bedford Harbor.  There are high levels of contamination throughout the waters and 
sediments of the Harbor which extends into Buzzards Bay. Hundreds of acres of marine 
sediment were highly contaminated. Biological effects of the contamination include reproductive 
impairment and death of marine life throughout the estuary, along with loss of marine 
biodiversity in areas of high contamination and gave New Bedford status as a Superfund Site.  
Since 2004 the EPA has been dredging to remove the PCBs through a complex process for 
dealing with contaminated sediments.  The EPA is expected to explore new technologies 
(confined aquatic disposal) that will reduce the demand for land-side facilities bringing the 
terminal facility under City control and opening other waterfront parcels up for development. 
 
Due to high levels of harbor contamination, no maintenance dredging had occurred for over 50 
years and had become critical.  The port faced the loss of waterfront businesses unless 
maintenance dredging could be implemented.  In 2005, the first navigational maintenance 
dredging was conducted restoring portions of the harbor to useable depths.  This has allowed 
business to increase and larger commercial vessels are returning to the harbor. 
 
Disadvantages 
 
Vessel draft is limited to 30 foot overall depth and the turning basin can only handle small cargo 
ships.  The Route 6 Bridge limits the size vessel that can access the north terminal portion of the 
harbor and being an outmoded swing bridge causes delays in travel time.  Some of the most 
critical infrastructure in the port is aging and in need of repairs and improvements. 
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Potential 
 
There are several port areas adaptable for marine terminal expansion capable of supporting OREI 
processing. The State pier requires a significant amount of investment to bring it up to industry 
standards for cargo handling and there are several other facilities that require infrastructure 
improvements including bulkheads, piers and wharves. The rail corridor needs to be extended 
and track improved to accommodate increased and oversized shipments.  Commuter rail 
improvements are being planned and the engineering of commuter rail should include freight 
adaptable considerations.  Development and of staging areas for trucks is also critical for 
increased activity in the port.  
 
The North Terminal owned by the Harbor Development Commission can be improved for 
handling of OREI fabrication and processing. Terminal facilities including the State Pier and 
North Terminal site should be equipped with a versatile mobile harbor crane and ground support 
equipment.  This equipment can be used for both cargo handling and wind farm components. 
Additional dredging to provide better access to all deepwater berths should be completed and the 
turning basin should be lengthened to accommodate longer, higher tonnage cargo vessels.  
Improvements to the Route 6 Bridge are critical to the passage of vessels to North Terminal and 
maximizing vessel access.  The suggested plan is to construct a double bascule bridge. 
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Appendix B -- Port Management and Governance Models10 
 
Port Management Models 
 
There are multiple models for port management which range from simple terminal management 
within a port to combined or collective port management which encompass multiple facilities or 
waterfront properties.  Port management revolves around one essential factor, the ownership of 
property, which in most cases is retained for some public benefit.  The amount of port property 
and jurisdictional locations often dictate how the management will be structured. 
 
Ports or regions that manage their collective facilities cooperatively, or under the same 
management authority, often sustain growth more effectively.  This is primarily because 
competition for public financial resources is limited.  Over the last 50 years, public entities have 
taken over large expanses of waterfront property, including terminals and similar marine 
facilities, to insure the infrastructure was protected and allowed to provide public benefit.  This 
was most significant during the transition from break-bulk to container operations in the 
maritime industry which stranded many waterfront properties and left many facilities with 
marginal use.  In the United States, public entities include several types of management 
organizations: 
 
• Municipal ports -- Municipal ports are more common in small port areas.  The local 

municipal entity, town or city, provides management of the port’s facilities.  In most cases, 
the managers are a department of the local government, funded as part of the municipal 
budget.  The advantage is cost effective management, the disadvantage is the port competes 
for funding with schools and community services.  Portland, Maine is an example of a 
municipal port. 

 
• State ports -- State ports are operated under the transportation department of a State and are 

managed or staffed with State employees.  Many communities have State owned facilities 
which are either promoted by the State or leased to a public or private entity.  In most cases 
State port management is limited to port promotion or infrastructure investment.  The 
advantage is coordinated transportation programs under a single State entity.  The 
disadvantage is funding competition.  Connecticut has a program under its Department of 
Transportation similar to this model.  

 
• Federal ports - Federal ports are owned and operated by the Federal government.  They are 

used for specific purposes such as handling of military cargo.  Earle, New Jersey is an 
example of a federal port.  

 
• Quasi-governmental ports or commissions -- Quasi-governmental ports or commissions are 

ports created by State legislatures that have a form of separate governance but are dependent 
on the local or State government for funding and project approvals.  They are intended to 
allow the local governmental entities to exert a level of local control over waterfront property 

                                                 
10 Comparison of Selected Northeast Ports for Potential Handling of Wind Power Offshore Energy Installations, 
Captain Jeffrey Munroe, MAI  (Draft October 2009) 
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in a community.  The advantage is the involvement of local government in decision making.  
The disadvantage is that the waterfront issues can be so diverse that progress is often slow for 
industrial or commercial development.  New Bedford’s Harbor Development Commission is 
an example of this type of structure. 

 
• Public port authorities -- Public port authorities are entities that are created or enabled by 

State legislative action and have independent management and bonding authority.  They 
focus on commercial marine terminal activities but can often include other operations such as 
airports, marinas, real estate development, rail or highway infrastructure.  The advantage is 
that they have the ability to promote their business activities with limited involvement from 
local government processes.  The disadvantage is that they can have diverse policy from their 
host communities.  The Massachusetts Port Authority (Massport) is an example of this type 
of entity.  

 
• Regional Ports -- The regional port council concept includes independent port agencies that 

work together to achieve common regional goals.  An effective model for a regional port 
cooperative is the Massachusetts Governor’s Seaport Council.  In this model each port is 
represented along with the key secretaries who have regulatory or development 
responsibilities for port areas, under the Office of the Governor.  Acting similar to a 
Metropolitan Planning Office (MPO), the council reviews projects, coordinates State’s 
response and allocates funding.  The council also provides a policy development forum that 
is coordinated with other State objectives.   

 
Ports themselves are a collection of marine terminals with associated landside transportation 
infrastructure.   They are generally a collection of both publicly and privately owned facilities 
that have common interests in the growth and development of a port area.  Public entities often 
have leadership roles in the port and work with private entities to foster growth and development.  
In many cases, public entities operate marine terminals in a similar fashion as the private entities.  
The primary difference is that public entities are generally willing to handle all types of 
operations including cargo, industrial activities, and other similar operations, where private 
terminals only handle their own cargoes or activities.  
 

• Terminal ownership and management, public or private, along with their associated 
operational structures differ according to their location, historic staffing structure, and 
labor agreements.   

  
A public entity that is also a terminal operating company may undertake all of the service areas, 
contract some out or in some cases lease the terminal out to a third party operating entity.  
Occasionally, the terminal owner will contract a third party management firm who will manage 
terminal staff and personnel on behalf of the owner.  There was also a realization that ports 
needed to engage professional management and partner with the private sector to expand 
opportunities and create efficiencies.  Rail and marine terminal operators began venturing into 
becoming transportation companies handling every aspect of cargo transportation “door to door.”  
As the industry strengthened, many public entities that initially operated ports began leasing 
facilities out to the private sector who are becoming partners in both development and 
investment of publicly owned marine facilities.    
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Port Governance Models 

 
 
To highlight how port governance might be best achieved for a potential port activity, several 
examples are available for review. 
 
The Port of New Bedford is the first example. The New Bedford Harbor Development 
Commission (HDC) was created by the Massachusetts General Court under Chapter 762 of the 
Acts of 1957 to serve as the governing entity for the Port.  Chaired by the Mayor, the 
Commission consists of 7 members as appointed by the Mayor and approved by City Council.  
The crucial day-to-day operations and decision making is the responsibility of the HDC staff 
headed by the Executive Director.  The HDC has jurisdiction over all the waters in New Bedford, 
including the entire coastline of the peninsula, the harbor, and north along the Acushnet River to 
the City’s boundaries.  The HDC manages 20 commercial properties, a 198 slip marina on 
Pope’s Island, the ferry terminal on State Pier and its supporting Whales Tooth Parking Lot, 5 
Piers and Wharves, 10 mooring fields, and enforces rules regarding the use of piers, wharves, 
and adjacent parking areas under its jurisdiction.   Being autonomous from City Government, 
user fees, rents, and all other revenues streams do not go to the General Fund, but rather are 
reinvested by the HDC to support its operations, properties, infrastructure needs and economic 
development initiatives.  The HDC may borrow and issue municipal bonds for capital 
improvements.  The goal of the HDC is to “support the maritime businesses of the Port, seek out 
new opportunities, and maximize the natural competitive advantage the Port provides to the New 
Bedford economy”.  Progress has been steady in achieving this goal.  
 
Massport is another example.  The Massachusetts Port Authority was created in 1956, when a 
politically encumbered and ineffective, locally-controlled port commission was replaced by the 
autonomous, self-supporting authority.  Massport bought and rehabilitated abandoned or 
deteriorated property, began rebuilding rail and road connections and, invested in new facility 
development.  In 1966 after the advent of containerization, Massport's built one of the first 
container terminals in the country at Castle Island in South Boston.   In 1971, a second container 
terminal (Moran Terminal) was built by Massport in Charlestown. In 1980 and 1996, Massport 
rebuilt the container facility in South Boston expanding its footprint and upgrading its crane 
equipment.  The terminal is now known as the Paul W. Conley Container Terminal.   
 
In 1996, the process of optimizing Massport’s marine terminals in Boston also began to occur.  
All of the container operations were shifted to Conley Terminal and Moran Terminal was 
converted to an auto import and processing facility.  The newly expanded Conley Container 
Terminal and Boston Autoport were opened in 1997-1998.  As a result of focused investment 
and dedicated efforts, marine traffic at Massport’s terminals has increased substantially in the 
last thirty years.  Container traffic has tripled and the cruise ship industry has also expanded from 
28 ships in 1994 to over 100 ship calls in the last several years.   Massport also operates two 
airports, a bridge and real estate development division in addition to port facilities.  In general, 
port revenue covers most of the port’s expenses, supplemented by revenue from other activities 
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applied to administrative expenses.  Massport has bonding authority for financing of all capital 
improvements and repairs. 
 
Portland, Maine, provides a third model.  The port is municipally owned and operated and 
management was combined with the Portland International Jetport under the City’s Department 
of Ports and Transportation. Port properties include a 15 acre cargo facility, 12 acre cruise ship 
and ferry facility and 12 acre fishing based industrial park. The fishing facility is managed by the 
Portland Fish Pier Authority while the other facilities re managed by the City.   It just completed 
a State and federally funded $22 million ferry facility intended to be expanded into a new cruise 
ship terminal. All revenue from operations went into the City’s general fund; all expenses were 
tax payer assessed. The port generated marginal income and recently, facing high infrastructure 
expenses, the City eliminated the marine division of the department and turned over control of 
the freight facilities to the Maine Port Authority. The City also had a process to offer 
development rights to a commercial developer for the former State pier, now the primary cruise 
ship terminal, which failed.   Financial challenges and funding competition within the City have 
led to stagnant development in the port. 
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