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Marine Commerce Terminal, Masscec completed work on 
the Wind Technology Testing Center, a massive facility in 
Charlestown for testing wind turbines (see “Testing Tomor-
row’s Turbines,” Civil Engineering, July 2011, pages 64–71).

The Massachusetts Renewable Portfolio Standard, which 
took effect in 2003, mandates that utilities procure a certain 
percentage of electricity each year from such approved renew-
able energy sources as wind, the sun, and small-scale hydro-
power facilities. For 2016 utilities were required to procure 11 
percent of their electricity from renewable sources. This require-
ment will increase by 1 percentage point per year until it reaches 
15 percent by 2020. As of the end of 2015, the total installed 
capacity from renewable sources in Massachusetts exceeded leg-
islative mandates by a factor of 2, surpassing 1,000 MW.

Recognizing the direct relationship between greenhouse 
gases and global warming, as well as the threat that rising sea 
levels pose to the commonwealth’s coastlines, the Massachusetts 

legislature passed the Global Warming Solutions Act in 2008. 
The law commits the commonwealth to a 25 percent reduction 
of greenhouse gases from 1990 levels by 2020 and an 80 percent 
reduction by 2050. Meanwhile, a 2016 law entitled An Act 
Relative to Energy Diversity will further increase the amount of 
electricity that utilities must purchase from offshore wind and 
hydroelectric sources. iso New England, Inc., the entity that 
operates the regional power system, has announced the possi-
ble retirement over the next several years of nuclear and fossil-
fueled power plants having a combined capacity of more than  
8,000 MW. Against this backdrop, the development of the off-
shore wind industry along U.S. shores could not be more timely. 

Offshore wind represents a significant source of potential 
energy, one from which New England is well positioned to 
capitalize. According to the U.S. Department of Energy’s 
National Offshore Wind Strategy, released last September, 
U.S. offshore wind resources have a gross recoverable power 
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The first port facility in North America expressly 
built to serve as a logistics hub for offshore wind 

farms, the New Bedford Marine Commerce 
Terminal, in New Bedford, Massachusetts, 

required a bulkhead capable of handling loads 
significantly greater than those imposed on other 

wharves in the United States. Designed to 
accommodate large crawler cranes that will lift 
turbine components weighing hundreds of metric 
tons, the bulkhead features a system of cellular 
sheet-pile cofferdams capable of providing the 

support and flexibility required. By combining port 
construction with significant efforts to remediate 

existing contamination in New Bedford Harbor, the 
project boosts local economic prospects while helping 
to foster the nascent U.S. offshore wind industry. 

By Eric M. Hines, Ph.D., p.e., m.asce, 

Jay A. Borkland, p.g., Chester H. 

Myers, p.e., Susan E. Nilson, p.e., 

m.asce, and John A. DeRugeris, p.e.

 ecognizing the benefits that offshore 
wind energy could bring to New England, 
the Commonwealth of Massachusetts has 

been preparing for this industry for many 
years. Among these preparations has been 
the development of the New Bedford Ma-
rine Commerce Terminal, in New Bedford, 

Massachusetts. An ambitious, challeng-
ing effort, the terminal project entailed the creation of the 
first purpose-built marine terminal in North America having 
the capacity to stage and deploy offshore wind projects. Com-
pleted in 2016, the $113-million facility marks a significant 
milestone in the development of the infrastructure necessary 
to support the country’s nascent offshore wind industry.

On August 8, 2016, Massachusetts’s governor, Charlie 
Baker (R), signed into law an energy bill that would require 
the state’s utilities to draw on at least 1,600 MW of offshore 
wind capacity in the coming years, enough to power a third 
of the homes in Massachusetts. One month later, on Septem-
ber 6, the governor announced the future use of the New 
Bedford Marine Commerce Terminal by three offshore wind 
developers that were to compete to construct wind projects in 
federal wind energy areas beginning 14 mi south of Martha’s 
Vineyard. This industry, once it reaches maturity, is expected 

to deliver reliable, competitive, and clean power to metropol-
itan areas along U.S. coastlines, provide a measure of energy 
independence and security to regions that currently import 
most of their energy, and create hundreds of thousands of U.S. 
jobs in engineering, manufacturing, and construction. 

Massachusetts has worked for more than 20 years to facil-
itate the development of renewable energy sources, includ-
ing offshore wind. In 1997 it passed the Electric Industry 
Restructuring Act to divide energy generation and energy 
distribution into separate markets, aiming to make both 
markets more competitive. Around that same time, it cre-
ated the Renewable Energy Trust Fund and implemented a 
surcharge of $0.0005 per kilowatt-hour on the retail sale of 
electricity to fund it. In 2008 legislation known as the Green 
Communities Act established the Massachusetts Clean En-
ergy Center (Masscec), the steward of the Renewable Ener-
gy Trust Fund. In 2011, before developing the New Bedford 
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power facilities. For 2016 utilities were required to procure 11 
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15 percent by 2020. As of the end of 2015, the total installed 
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islative mandates by a factor of 2, surpassing 1,000 MW.
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gases and global warming, as well as the threat that rising sea 
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of greenhouse gases from 1990 levels by 2020 and an 80 percent 
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hydroelectric sources. iso New England, Inc., the entity that 
operates the regional power system, has announced the possi-
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fueled power plants having a combined capacity of more than  
8,000 MW. Against this backdrop, the development of the off-
shore wind industry along U.S. shores could not be more timely. 
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energy, one from which New England is well positioned to 
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National Offshore Wind Strategy, released last September, 
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turbine components weighing hundreds of metric 
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wind energy could bring to New England, 
the Commonwealth of Massachusetts has 

been preparing for this industry for many 
years. Among these preparations has been 
the development of the New Bedford Ma-
rine Commerce Terminal, in New Bedford, 

Massachusetts. An ambitious, challeng-
ing effort, the terminal project entailed the creation of the 
first purpose-built marine terminal in North America having 
the capacity to stage and deploy offshore wind projects. Com-
pleted in 2016, the $113-million facility marks a significant 
milestone in the development of the infrastructure necessary 
to support the country’s nascent offshore wind industry.

On August 8, 2016, Massachusetts’s governor, Charlie 
Baker (R), signed into law an energy bill that would require 
the state’s utilities to draw on at least 1,600 MW of offshore 
wind capacity in the coming years, enough to power a third 
of the homes in Massachusetts. One month later, on Septem-
ber 6, the governor announced the future use of the New 
Bedford Marine Commerce Terminal by three offshore wind 
developers that were to compete to construct wind projects in 
federal wind energy areas beginning 14 mi south of Martha’s 
Vineyard. This industry, once it reaches maturity, is expected 

to deliver reliable, competitive, and clean power to metropol-
itan areas along U.S. coastlines, provide a measure of energy 
independence and security to regions that currently import 
most of their energy, and create hundreds of thousands of U.S. 
jobs in engineering, manufacturing, and construction. 

Massachusetts has worked for more than 20 years to facil-
itate the development of renewable energy sources, includ-
ing offshore wind. In 1997 it passed the Electric Industry 
Restructuring Act to divide energy generation and energy 
distribution into separate markets, aiming to make both 
markets more competitive. Around that same time, it cre-
ated the Renewable Energy Trust Fund and implemented a 
surcharge of $0.0005 per kilowatt-hour on the retail sale of 
electricity to fund it. In 2008 legislation known as the Green 
Communities Act established the Massachusetts Clean En-
ergy Center (Masscec), the steward of the Renewable Ener-
gy Trust Fund. In 2011, before developing the New Bedford 
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Marine Commerce Terminal, Masscec completed work on 
the Wind Technology Testing Center, a massive facility in 
Charlestown for testing wind turbines (see “Testing Tomor-
row’s Turbines,” Civil Engineering, July 2011, pages 64–71).

The Massachusetts Renewable Portfolio Standard, which 
took effect in 2003, mandates that utilities procure a certain 
percentage of electricity each year from such approved renew-
able energy sources as wind, the sun, and small-scale hydro-
power facilities. For 2016 utilities were required to procure 11 
percent of their electricity from renewable sources. This require-
ment will increase by 1 percentage point per year until it reaches 
15 percent by 2020. As of the end of 2015, the total installed 
capacity from renewable sources in Massachusetts exceeded leg-
islative mandates by a factor of 2, surpassing 1,000 MW.

Recognizing the direct relationship between greenhouse 
gases and global warming, as well as the threat that rising sea 
levels pose to the commonwealth’s coastlines, the Massachusetts 

legislature passed the Global Warming Solutions Act in 2008. 
The law commits the commonwealth to a 25 percent reduction 
of greenhouse gases from 1990 levels by 2020 and an 80 percent 
reduction by 2050. Meanwhile, a 2016 law entitled An Act 
Relative to Energy Diversity will further increase the amount of 
electricity that utilities must purchase from offshore wind and 
hydroelectric sources. iso New England, Inc., the entity that 
operates the regional power system, has announced the possi-
ble retirement over the next several years of nuclear and fossil-
fueled power plants having a combined capacity of more than  
8,000 MW. Against this backdrop, the development of the off-
shore wind industry along U.S. shores could not be more timely. 

Offshore wind represents a significant source of potential 
energy, one from which New England is well positioned to 
capitalize. According to the U.S. Department of Energy’s 
National Offshore Wind Strategy, released last September, 
U.S. offshore wind resources have a gross recoverable power 
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significantly greater than those imposed on other 
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accommodate large crawler cranes that will lift 
turbine components weighing hundreds of metric 
tons, the bulkhead features a system of cellular 
sheet-pile cofferdams capable of providing the 
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the Commonwealth of Massachusetts has 

been preparing for this industry for many 
years. Among these preparations has been 
the development of the New Bedford Ma-
rine Commerce Terminal, in New Bedford, 

Massachusetts. An ambitious, challeng-
ing effort, the terminal project entailed the creation of the 
first purpose-built marine terminal in North America having 
the capacity to stage and deploy offshore wind projects. Com-
pleted in 2016, the $113-million facility marks a significant 
milestone in the development of the infrastructure necessary 
to support the country’s nascent offshore wind industry.

On August 8, 2016, Massachusetts’s governor, Charlie 
Baker (R), signed into law an energy bill that would require 
the state’s utilities to draw on at least 1,600 MW of offshore 
wind capacity in the coming years, enough to power a third 
of the homes in Massachusetts. One month later, on Septem-
ber 6, the governor announced the future use of the New 
Bedford Marine Commerce Terminal by three offshore wind 
developers that were to compete to construct wind projects in 
federal wind energy areas beginning 14 mi south of Martha’s 
Vineyard. This industry, once it reaches maturity, is expected 

to deliver reliable, competitive, and clean power to metropol-
itan areas along U.S. coastlines, provide a measure of energy 
independence and security to regions that currently import 
most of their energy, and create hundreds of thousands of U.S. 
jobs in engineering, manufacturing, and construction. 

Massachusetts has worked for more than 20 years to facil-
itate the development of renewable energy sources, includ-
ing offshore wind. In 1997 it passed the Electric Industry 
Restructuring Act to divide energy generation and energy 
distribution into separate markets, aiming to make both 
markets more competitive. Around that same time, it cre-
ated the Renewable Energy Trust Fund and implemented a 
surcharge of $0.0005 per kilowatt-hour on the retail sale of 
electricity to fund it. In 2008 legislation known as the Green 
Communities Act established the Massachusetts Clean En-
ergy Center (Masscec), the steward of the Renewable Ener-
gy Trust Fund. In 2011, before developing the New Bedford 
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the Wind Technology Testing Center, a massive facility in 
Charlestown for testing wind turbines (see “Testing Tomor-
row’s Turbines,” Civil Engineering, July 2011, pages 64–71).

The Massachusetts Renewable Portfolio Standard, which 
took effect in 2003, mandates that utilities procure a certain 
percentage of electricity each year from such approved renew-
able energy sources as wind, the sun, and small-scale hydro-
power facilities. For 2016 utilities were required to procure 11 
percent of their electricity from renewable sources. This require-
ment will increase by 1 percentage point per year until it reaches 
15 percent by 2020. As of the end of 2015, the total installed 
capacity from renewable sources in Massachusetts exceeded leg-
islative mandates by a factor of 2, surpassing 1,000 MW.

Recognizing the direct relationship between greenhouse 
gases and global warming, as well as the threat that rising sea 
levels pose to the commonwealth’s coastlines, the Massachusetts 

legislature passed the Global Warming Solutions Act in 2008. 
The law commits the commonwealth to a 25 percent reduction 
of greenhouse gases from 1990 levels by 2020 and an 80 percent 
reduction by 2050. Meanwhile, a 2016 law entitled An Act 
Relative to Energy Diversity will further increase the amount of 
electricity that utilities must purchase from offshore wind and 
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fueled power plants having a combined capacity of more than  
8,000 MW. Against this backdrop, the development of the off-
shore wind industry along U.S. shores could not be more timely. 
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ing effort, the terminal project entailed the creation of the 
first purpose-built marine terminal in North America having 
the capacity to stage and deploy offshore wind projects. Com-
pleted in 2016, the $113-million facility marks a significant 
milestone in the development of the infrastructure necessary 
to support the country’s nascent offshore wind industry.

On August 8, 2016, Massachusetts’s governor, Charlie 
Baker (R), signed into law an energy bill that would require 
the state’s utilities to draw on at least 1,600 MW of offshore 
wind capacity in the coming years, enough to power a third 
of the homes in Massachusetts. One month later, on Septem-
ber 6, the governor announced the future use of the New 
Bedford Marine Commerce Terminal by three offshore wind 
developers that were to compete to construct wind projects in 
federal wind energy areas beginning 14 mi south of Martha’s 
Vineyard. This industry, once it reaches maturity, is expected 

to deliver reliable, competitive, and clean power to metropol-
itan areas along U.S. coastlines, provide a measure of energy 
independence and security to regions that currently import 
most of their energy, and create hundreds of thousands of U.S. 
jobs in engineering, manufacturing, and construction. 

Massachusetts has worked for more than 20 years to facil-
itate the development of renewable energy sources, includ-
ing offshore wind. In 1997 it passed the Electric Industry 
Restructuring Act to divide energy generation and energy 
distribution into separate markets, aiming to make both 
markets more competitive. Around that same time, it cre-
ated the Renewable Energy Trust Fund and implemented a 
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installation vessels equipped with heavy waterside cranes can 
assemble wind farms off the coast of the United States but 
cannot transport components from a U.S. port to a U.S. wind 
farm. Therefore, in its nascent form, the U.S. offshore wind 
industry can receive components imported on foreign-flag 
cargo vessels; arrange these components at a logistics port, for 
example, the New Bedford Marine Commerce Terminal; use 
land-side cranes to load the components on U.S.-flag barges; 
and transport these barges, which are not equipped with heavy 
cranes, to the construction site. These circumstances, com-
bined with the need for maximum flexibility in transporting 
heavy components around the terminal site, made land-side 
heavy-lift capacity a prominent element in the design of the 
New Bedford Marine Commerce Terminal.

 A 2010 study commissioned by Masscec listed Bos-
ton’s Dry Dock 4 and New Bedford Harbor’s South Ter-
minal as the top candidates for terminals for supporting 

offshore wind energy development. The two sites were selected 
because of their locations in protected harbors, their shipping 
channel depths, the absence of physical restrictions on overhead 
clearance, the potential berth lengths they offered, and the avail-
able upland areas. Ultimately, the study recommended New 
Bedford over Boston for the following reasons: 

• New Bedford is closer to the federal wind energy areas 
south of Martha’s Vineyard.

• The City of New Bedford viewed the proposed termi-
nal and the offshore wind industry as keys to its 
economic future and had adopted formal mea-
sures to support the growth of this industry.

• As a designated Superfund site with a 
clearly defined plan for navigational dredging, 
New Bedford Harbor offered a more straight-
forward permitting process than would have 
been the case in Boston, where multiple state 
and federal agencies would have had jurisdic-
tion. And given the Boston site’s proximity to 
Boston Logan International Airport, the Fed-
eral Aviation Administration would have had 
authority over matters pertaining to overhead 
clearance.

In 2010 Masscec hired its design team for 
the New Bedford Marine Commerce Terminal. 
Participants included Apex Companies, llc, 
of Rockville, Maryland, which would provide 
civil and environmental engineering servic-
es; cle Engineering, Inc., of Marion, Massa-
chusetts, which would serve as the structural 
engineer; and gza GeoEnvironmental, Inc., 
of Norwood, Massachusetts, which would 
provide geotechnical engineering services. 
In 2011 LeMessurier Consultants, Inc., of 
Boston, was brought on board as the owner’s 
adviser. Cashman-Weeks nb, a joint ven-
ture comprising Cashman Dredging, Inc., 
of Quincy, Massachusetts, and Weeks Marine, 
Inc., of Cranford, New Jersey, served as the 
contractor.

To understand the challenges associated with the design 
and construction of the New Bedford Marine Commerce 
Terminal, one must consider the project’s three governing 
conditions: heavy land-side lift capacity, glacial geology over 
shallow bedrock, and a contaminated harbor. The terminal’s 
heavy-lift capacity would be needed to receive, prepare, and 
stockpile components weighing several hundred metric tons 
in a manner that would make it possible to deploy them to 
construction sites under favorable weather conditions. The 
complex logistical challenges associated with moving heavy 
components on a commercial scale required that the entire 
terminal’s quayside and upland areas be engineered to support 
heavy crawler cranes without the use of load-spreading appa-
ratus, or “dunnage.” Such an approach was required to maxi-
mize operational flexibility.

Geologically, New Bedford Harbor is underlain by rel-
atively shallow bedrock. More than 20,000 years ago, the 
Laurentide ice sheet scoured the bedrock there, fracturing 
it and entraining large pieces of rock within dense depos-
its of glacial lodgment till. Above these glacial till deposits, 
glacial outwash and marine deposits were laid down during 
the glacier’s retreat. Situated above these outwash and ma-
rine deposits is a layer of silty, organic marine sediment that  
became heavily contaminated with polychlorinated biphe-
nyls (pcbs) after World War II. In 1983 the U.S. Envi-
ronmental Protection Agency (epa) designated New Bed-
ford Harbor as a Superfund site under the Comprehensive  
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potential of 10,800 GW, more than twice the current elec-
trical generating capacity of the entire world. With respect 
to the portion of this resource that could be harnessed by 
means of current technology, the strategy concludes that  
the United States has a “technical potential capacity” of 
2,058 GW from offshore wind, nearly twice the electri-
cal generating capacity of the entire country. In 2013 the 
six states served by iso New England had a net capacity of  
34.4 GW and a net generation of 115,436 GWh. In 2010 
the National Renewable Energy Laboratory, an arm of the 
U.S. Department of Energy, estimated that these states have 
an offshore wind generation potential of 391 GW. The labo-
ratory estimated that 79 percent of this offshore wind poten-
tial comes from average wind velocities higher than 9 m/s, 
which is approximately 1.4 to 2.1 times higher than 87 per-
cent of the offshore wind resources estimated for the rest of 
the country. In view of the fact that retail electricity prices in 
New England in 2013 were 14.11 cents per kilowatt-hour, 
33 percent higher than the national average, commercial-
scale offshore wind presents a viable and attractive option 
for electric power generation in New England. Assuming 
continued reductions in the cost of the technologies used to 
harness wind energy, New England could realistically gener-
ate a significant portion of its electricity from offshore wind.

Offshore wind energy in New England has progressed 
from the theoretical to the actual. In January 2015 the U.S. 
Bureau of Ocean Energy Management auctioned leases in 
the federal wind energy area south of Martha’s Vineyard 
mentioned above. In 2016 Deepwater Wind, of Providence, 
completed the construction and commissioning of its 30 
MW Block Island Wind Farm in waters off the coast of 
Rhode Island. The five turbines for the wind farm were 
imported from Europe, and the jacket foundations were  

constructed in Louisiana and floated by barge to the Block 
Island site. 

Future commercial-scale projects will involve wind tur-
bines, towers, and foundation components weighing hun-
dreds of metric tons. In the near future many of these items 
will be imported from Europe because at present no U.S. man-
ufacturing facilities have the ability to build the large primary 
components required by offshore wind farms operating on a 
commercial scale. Thus, for now, these primary offshore com-
ponents will have to be transported by international cargo ves-
sels. The assembly of wind turbines at sea requires specialized, 
highly mobile installation vessels that can create a stable plat-
form in the open ocean and provide the heavy crane capacity 
needed to lift the large components into place. Offshore wind 
farms must be assembled and erected on an exacting season-
al schedule under restricted weather conditions. The very 
weather conditions that make the northern portion of the At-
lantic Ocean ideal for offshore wind also confine the construc-
tion season to nonwinter periods. To prevent interruptions in 
the construction schedule, a sufficient backlog of components 
must be staged near the construction site in a secure location 
and transported on a regular basis to the construction site ei-
ther by the installation vessels or by barge. 

For these reasons, it was of paramount importance for the 
northeastern part of the country to develop industrial marine 
infrastructure capable of meeting the logistical demands as-
sociated with receiving, storing, and preparing these compo-
nents before they are shipped to an offshore construction site. 
Complicating matters, the Merchant Marine Act of 1920, 
also known as the Jones Act, controls coastwise trade, or cab-
otage, in the United States and prohibits foreign-flag ves-
sels from conducting trade between domestic points. For the  
offshore wind industry, this restriction means that foreign  
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The bulkhead for the terminal would extend 
1,000 ft to the south of the existing South 

Terminal and be required to carry heavy loads 
up to the quayside. The final design of the 

bulkhead relied on 61 ft diameter steel cells, 
called major cells, spaced 82.9 ft apart on 
center and on 15.4 ft radius cells, or minor 

cells, located between the major cells.
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installation vessels equipped with heavy waterside cranes can 
assemble wind farms off the coast of the United States but 
cannot transport components from a U.S. port to a U.S. wind 
farm. Therefore, in its nascent form, the U.S. offshore wind 
industry can receive components imported on foreign-flag 
cargo vessels; arrange these components at a logistics port, for 
example, the New Bedford Marine Commerce Terminal; use 
land-side cranes to load the components on U.S.-flag barges; 
and transport these barges, which are not equipped with heavy 
cranes, to the construction site. These circumstances, com-
bined with the need for maximum flexibility in transporting 
heavy components around the terminal site, made land-side 
heavy-lift capacity a prominent element in the design of the 
New Bedford Marine Commerce Terminal.

 A 2010 study commissioned by Masscec listed Bos-
ton’s Dry Dock 4 and New Bedford Harbor’s South Ter-
minal as the top candidates for terminals for supporting 

offshore wind energy development. The two sites were selected 
because of their locations in protected harbors, their shipping 
channel depths, the absence of physical restrictions on overhead 
clearance, the potential berth lengths they offered, and the avail-
able upland areas. Ultimately, the study recommended New 
Bedford over Boston for the following reasons: 

• New Bedford is closer to the federal wind energy areas 
south of Martha’s Vineyard.

• The City of New Bedford viewed the proposed termi-
nal and the offshore wind industry as keys to its 
economic future and had adopted formal mea-
sures to support the growth of this industry.

• As a designated Superfund site with a 
clearly defined plan for navigational dredging, 
New Bedford Harbor offered a more straight-
forward permitting process than would have 
been the case in Boston, where multiple state 
and federal agencies would have had jurisdic-
tion. And given the Boston site’s proximity to 
Boston Logan International Airport, the Fed-
eral Aviation Administration would have had 
authority over matters pertaining to overhead 
clearance.

In 2010 Masscec hired its design team for 
the New Bedford Marine Commerce Terminal. 
Participants included Apex Companies, llc, 
of Rockville, Maryland, which would provide 
civil and environmental engineering servic-
es; cle Engineering, Inc., of Marion, Massa-
chusetts, which would serve as the structural 
engineer; and gza GeoEnvironmental, Inc., 
of Norwood, Massachusetts, which would 
provide geotechnical engineering services. 
In 2011 LeMessurier Consultants, Inc., of 
Boston, was brought on board as the owner’s 
adviser. Cashman-Weeks nb, a joint ven-
ture comprising Cashman Dredging, Inc., 
of Quincy, Massachusetts, and Weeks Marine, 
Inc., of Cranford, New Jersey, served as the 
contractor.

To understand the challenges associated with the design 
and construction of the New Bedford Marine Commerce 
Terminal, one must consider the project’s three governing 
conditions: heavy land-side lift capacity, glacial geology over 
shallow bedrock, and a contaminated harbor. The terminal’s 
heavy-lift capacity would be needed to receive, prepare, and 
stockpile components weighing several hundred metric tons 
in a manner that would make it possible to deploy them to 
construction sites under favorable weather conditions. The 
complex logistical challenges associated with moving heavy 
components on a commercial scale required that the entire 
terminal’s quayside and upland areas be engineered to support 
heavy crawler cranes without the use of load-spreading appa-
ratus, or “dunnage.” Such an approach was required to maxi-
mize operational flexibility.

Geologically, New Bedford Harbor is underlain by rel-
atively shallow bedrock. More than 20,000 years ago, the 
Laurentide ice sheet scoured the bedrock there, fracturing 
it and entraining large pieces of rock within dense depos-
its of glacial lodgment till. Above these glacial till deposits, 
glacial outwash and marine deposits were laid down during 
the glacier’s retreat. Situated above these outwash and ma-
rine deposits is a layer of silty, organic marine sediment that  
became heavily contaminated with polychlorinated biphe-
nyls (pcbs) after World War II. In 1983 the U.S. Envi-
ronmental Protection Agency (epa) designated New Bed-
ford Harbor as a Superfund site under the Comprehensive  
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potential of 10,800 GW, more than twice the current elec-
trical generating capacity of the entire world. With respect 
to the portion of this resource that could be harnessed by 
means of current technology, the strategy concludes that  
the United States has a “technical potential capacity” of 
2,058 GW from offshore wind, nearly twice the electri-
cal generating capacity of the entire country. In 2013 the 
six states served by iso New England had a net capacity of  
34.4 GW and a net generation of 115,436 GWh. In 2010 
the National Renewable Energy Laboratory, an arm of the 
U.S. Department of Energy, estimated that these states have 
an offshore wind generation potential of 391 GW. The labo-
ratory estimated that 79 percent of this offshore wind poten-
tial comes from average wind velocities higher than 9 m/s, 
which is approximately 1.4 to 2.1 times higher than 87 per-
cent of the offshore wind resources estimated for the rest of 
the country. In view of the fact that retail electricity prices in 
New England in 2013 were 14.11 cents per kilowatt-hour, 
33 percent higher than the national average, commercial-
scale offshore wind presents a viable and attractive option 
for electric power generation in New England. Assuming 
continued reductions in the cost of the technologies used to 
harness wind energy, New England could realistically gener-
ate a significant portion of its electricity from offshore wind.

Offshore wind energy in New England has progressed 
from the theoretical to the actual. In January 2015 the U.S. 
Bureau of Ocean Energy Management auctioned leases in 
the federal wind energy area south of Martha’s Vineyard 
mentioned above. In 2016 Deepwater Wind, of Providence, 
completed the construction and commissioning of its 30 
MW Block Island Wind Farm in waters off the coast of 
Rhode Island. The five turbines for the wind farm were 
imported from Europe, and the jacket foundations were  

constructed in Louisiana and floated by barge to the Block 
Island site. 

Future commercial-scale projects will involve wind tur-
bines, towers, and foundation components weighing hun-
dreds of metric tons. In the near future many of these items 
will be imported from Europe because at present no U.S. man-
ufacturing facilities have the ability to build the large primary 
components required by offshore wind farms operating on a 
commercial scale. Thus, for now, these primary offshore com-
ponents will have to be transported by international cargo ves-
sels. The assembly of wind turbines at sea requires specialized, 
highly mobile installation vessels that can create a stable plat-
form in the open ocean and provide the heavy crane capacity 
needed to lift the large components into place. Offshore wind 
farms must be assembled and erected on an exacting season-
al schedule under restricted weather conditions. The very 
weather conditions that make the northern portion of the At-
lantic Ocean ideal for offshore wind also confine the construc-
tion season to nonwinter periods. To prevent interruptions in 
the construction schedule, a sufficient backlog of components 
must be staged near the construction site in a secure location 
and transported on a regular basis to the construction site ei-
ther by the installation vessels or by barge. 

For these reasons, it was of paramount importance for the 
northeastern part of the country to develop industrial marine 
infrastructure capable of meeting the logistical demands as-
sociated with receiving, storing, and preparing these compo-
nents before they are shipped to an offshore construction site. 
Complicating matters, the Merchant Marine Act of 1920, 
also known as the Jones Act, controls coastwise trade, or cab-
otage, in the United States and prohibits foreign-flag ves-
sels from conducting trade between domestic points. For the  
offshore wind industry, this restriction means that foreign  
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installation vessels equipped with heavy waterside cranes can 
assemble wind farms off the coast of the United States but 
cannot transport components from a U.S. port to a U.S. wind 
farm. Therefore, in its nascent form, the U.S. offshore wind 
industry can receive components imported on foreign-flag 
cargo vessels; arrange these components at a logistics port, for 
example, the New Bedford Marine Commerce Terminal; use 
land-side cranes to load the components on U.S.-flag barges; 
and transport these barges, which are not equipped with heavy 
cranes, to the construction site. These circumstances, com-
bined with the need for maximum flexibility in transporting 
heavy components around the terminal site, made land-side 
heavy-lift capacity a prominent element in the design of the 
New Bedford Marine Commerce Terminal.

 A 2010 study commissioned by Masscec listed Bos-
ton’s Dry Dock 4 and New Bedford Harbor’s South Ter-
minal as the top candidates for terminals for supporting 

offshore wind energy development. The two sites were selected 
because of their locations in protected harbors, their shipping 
channel depths, the absence of physical restrictions on overhead 
clearance, the potential berth lengths they offered, and the avail-
able upland areas. Ultimately, the study recommended New 
Bedford over Boston for the following reasons: 

• New Bedford is closer to the federal wind energy areas 
south of Martha’s Vineyard.

• The City of New Bedford viewed the proposed termi-
nal and the offshore wind industry as keys to its 
economic future and had adopted formal mea-
sures to support the growth of this industry.

• As a designated Superfund site with a 
clearly defined plan for navigational dredging, 
New Bedford Harbor offered a more straight-
forward permitting process than would have 
been the case in Boston, where multiple state 
and federal agencies would have had jurisdic-
tion. And given the Boston site’s proximity to 
Boston Logan International Airport, the Fed-
eral Aviation Administration would have had 
authority over matters pertaining to overhead 
clearance.

In 2010 Masscec hired its design team for 
the New Bedford Marine Commerce Terminal. 
Participants included Apex Companies, llc, 
of Rockville, Maryland, which would provide 
civil and environmental engineering servic-
es; cle Engineering, Inc., of Marion, Massa-
chusetts, which would serve as the structural 
engineer; and gza GeoEnvironmental, Inc., 
of Norwood, Massachusetts, which would 
provide geotechnical engineering services. 
In 2011 LeMessurier Consultants, Inc., of 
Boston, was brought on board as the owner’s 
adviser. Cashman-Weeks nb, a joint ven-
ture comprising Cashman Dredging, Inc., 
of Quincy, Massachusetts, and Weeks Marine, 
Inc., of Cranford, New Jersey, served as the 
contractor.

To understand the challenges associated with the design 
and construction of the New Bedford Marine Commerce 
Terminal, one must consider the project’s three governing 
conditions: heavy land-side lift capacity, glacial geology over 
shallow bedrock, and a contaminated harbor. The terminal’s 
heavy-lift capacity would be needed to receive, prepare, and 
stockpile components weighing several hundred metric tons 
in a manner that would make it possible to deploy them to 
construction sites under favorable weather conditions. The 
complex logistical challenges associated with moving heavy 
components on a commercial scale required that the entire 
terminal’s quayside and upland areas be engineered to support 
heavy crawler cranes without the use of load-spreading appa-
ratus, or “dunnage.” Such an approach was required to maxi-
mize operational flexibility.

Geologically, New Bedford Harbor is underlain by rel-
atively shallow bedrock. More than 20,000 years ago, the 
Laurentide ice sheet scoured the bedrock there, fracturing 
it and entraining large pieces of rock within dense depos-
its of glacial lodgment till. Above these glacial till deposits, 
glacial outwash and marine deposits were laid down during 
the glacier’s retreat. Situated above these outwash and ma-
rine deposits is a layer of silty, organic marine sediment that  
became heavily contaminated with polychlorinated biphe-
nyls (pcbs) after World War II. In 1983 the U.S. Envi-
ronmental Protection Agency (epa) designated New Bed-
ford Harbor as a Superfund site under the Comprehensive  
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potential of 10,800 GW, more than twice the current elec-
trical generating capacity of the entire world. With respect 
to the portion of this resource that could be harnessed by 
means of current technology, the strategy concludes that  
the United States has a “technical potential capacity” of 
2,058 GW from offshore wind, nearly twice the electri-
cal generating capacity of the entire country. In 2013 the 
six states served by iso New England had a net capacity of  
34.4 GW and a net generation of 115,436 GWh. In 2010 
the National Renewable Energy Laboratory, an arm of the 
U.S. Department of Energy, estimated that these states have 
an offshore wind generation potential of 391 GW. The labo-
ratory estimated that 79 percent of this offshore wind poten-
tial comes from average wind velocities higher than 9 m/s, 
which is approximately 1.4 to 2.1 times higher than 87 per-
cent of the offshore wind resources estimated for the rest of 
the country. In view of the fact that retail electricity prices in 
New England in 2013 were 14.11 cents per kilowatt-hour, 
33 percent higher than the national average, commercial-
scale offshore wind presents a viable and attractive option 
for electric power generation in New England. Assuming 
continued reductions in the cost of the technologies used to 
harness wind energy, New England could realistically gener-
ate a significant portion of its electricity from offshore wind.

Offshore wind energy in New England has progressed 
from the theoretical to the actual. In January 2015 the U.S. 
Bureau of Ocean Energy Management auctioned leases in 
the federal wind energy area south of Martha’s Vineyard 
mentioned above. In 2016 Deepwater Wind, of Providence, 
completed the construction and commissioning of its 30 
MW Block Island Wind Farm in waters off the coast of 
Rhode Island. The five turbines for the wind farm were 
imported from Europe, and the jacket foundations were  

constructed in Louisiana and floated by barge to the Block 
Island site. 

Future commercial-scale projects will involve wind tur-
bines, towers, and foundation components weighing hun-
dreds of metric tons. In the near future many of these items 
will be imported from Europe because at present no U.S. man-
ufacturing facilities have the ability to build the large primary 
components required by offshore wind farms operating on a 
commercial scale. Thus, for now, these primary offshore com-
ponents will have to be transported by international cargo ves-
sels. The assembly of wind turbines at sea requires specialized, 
highly mobile installation vessels that can create a stable plat-
form in the open ocean and provide the heavy crane capacity 
needed to lift the large components into place. Offshore wind 
farms must be assembled and erected on an exacting season-
al schedule under restricted weather conditions. The very 
weather conditions that make the northern portion of the At-
lantic Ocean ideal for offshore wind also confine the construc-
tion season to nonwinter periods. To prevent interruptions in 
the construction schedule, a sufficient backlog of components 
must be staged near the construction site in a secure location 
and transported on a regular basis to the construction site ei-
ther by the installation vessels or by barge. 

For these reasons, it was of paramount importance for the 
northeastern part of the country to develop industrial marine 
infrastructure capable of meeting the logistical demands as-
sociated with receiving, storing, and preparing these compo-
nents before they are shipped to an offshore construction site. 
Complicating matters, the Merchant Marine Act of 1920, 
also known as the Jones Act, controls coastwise trade, or cab-
otage, in the United States and prohibits foreign-flag ves-
sels from conducting trade between domestic points. For the  
offshore wind industry, this restriction means that foreign  

[70]   C i v i l  E n g i n e e r i n g  m a r c h  2 0 1 7    

A
P

E
X

 C
O

M
P

A
N

IE
S

, 
L

L
C

, 
B

O
T

H

Figure ??

The bulkhead for the terminal would extend 
1,000 ft to the south of the existing South 

Terminal and be required to carry heavy loads 
up to the quayside. The final design of the 

bulkhead relied on 61 ft diameter steel cells, 
called major cells, spaced 82.9 ft apart on 
center and on 15.4 ft radius cells, or minor 

cells, located between the major cells.

Bathymetry after 
terminal ConstruCtion 

installation vessels equipped with heavy waterside cranes can 
assemble wind farms off the coast of the United States but 
cannot transport components from a U.S. port to a U.S. wind 
farm. Therefore, in its nascent form, the U.S. offshore wind 
industry can receive components imported on foreign-flag 
cargo vessels; arrange these components at a logistics port, for 
example, the New Bedford Marine Commerce Terminal; use 
land-side cranes to load the components on U.S.-flag barges; 
and transport these barges, which are not equipped with heavy 
cranes, to the construction site. These circumstances, com-
bined with the need for maximum flexibility in transporting 
heavy components around the terminal site, made land-side 
heavy-lift capacity a prominent element in the design of the 
New Bedford Marine Commerce Terminal.

 A 2010 study commissioned by Masscec listed Bos-
ton’s Dry Dock 4 and New Bedford Harbor’s South Ter-
minal as the top candidates for terminals for supporting 

offshore wind energy development. The two sites were selected 
because of their locations in protected harbors, their shipping 
channel depths, the absence of physical restrictions on overhead 
clearance, the potential berth lengths they offered, and the avail-
able upland areas. Ultimately, the study recommended New 
Bedford over Boston for the following reasons: 

• New Bedford is closer to the federal wind energy areas 
south of Martha’s Vineyard.

• The City of New Bedford viewed the proposed termi-
nal and the offshore wind industry as keys to its 
economic future and had adopted formal mea-
sures to support the growth of this industry.

• As a designated Superfund site with a 
clearly defined plan for navigational dredging, 
New Bedford Harbor offered a more straight-
forward permitting process than would have 
been the case in Boston, where multiple state 
and federal agencies would have had jurisdic-
tion. And given the Boston site’s proximity to 
Boston Logan International Airport, the Fed-
eral Aviation Administration would have had 
authority over matters pertaining to overhead 
clearance.

In 2010 Masscec hired its design team for 
the New Bedford Marine Commerce Terminal. 
Participants included Apex Companies, llc, 
of Rockville, Maryland, which would provide 
civil and environmental engineering servic-
es; cle Engineering, Inc., of Marion, Massa-
chusetts, which would serve as the structural 
engineer; and gza GeoEnvironmental, Inc., 
of Norwood, Massachusetts, which would 
provide geotechnical engineering services. 
In 2011 LeMessurier Consultants, Inc., of 
Boston, was brought on board as the owner’s 
adviser. Cashman-Weeks nb, a joint ven-
ture comprising Cashman Dredging, Inc., 
of Quincy, Massachusetts, and Weeks Marine, 
Inc., of Cranford, New Jersey, served as the 
contractor.

To understand the challenges associated with the design 
and construction of the New Bedford Marine Commerce 
Terminal, one must consider the project’s three governing 
conditions: heavy land-side lift capacity, glacial geology over 
shallow bedrock, and a contaminated harbor. The terminal’s 
heavy-lift capacity would be needed to receive, prepare, and 
stockpile components weighing several hundred metric tons 
in a manner that would make it possible to deploy them to 
construction sites under favorable weather conditions. The 
complex logistical challenges associated with moving heavy 
components on a commercial scale required that the entire 
terminal’s quayside and upland areas be engineered to support 
heavy crawler cranes without the use of load-spreading appa-
ratus, or “dunnage.” Such an approach was required to maxi-
mize operational flexibility.

Geologically, New Bedford Harbor is underlain by rel-
atively shallow bedrock. More than 20,000 years ago, the 
Laurentide ice sheet scoured the bedrock there, fracturing 
it and entraining large pieces of rock within dense depos-
its of glacial lodgment till. Above these glacial till deposits, 
glacial outwash and marine deposits were laid down during 
the glacier’s retreat. Situated above these outwash and ma-
rine deposits is a layer of silty, organic marine sediment that  
became heavily contaminated with polychlorinated biphe-
nyls (pcbs) after World War II. In 1983 the U.S. Envi-
ronmental Protection Agency (epa) designated New Bed-
ford Harbor as a Superfund site under the Comprehensive  
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potential of 10,800 GW, more than twice the current elec-
trical generating capacity of the entire world. With respect 
to the portion of this resource that could be harnessed by 
means of current technology, the strategy concludes that  
the United States has a “technical potential capacity” of 
2,058 GW from offshore wind, nearly twice the electri-
cal generating capacity of the entire country. In 2013 the 
six states served by iso New England had a net capacity of  
34.4 GW and a net generation of 115,436 GWh. In 2010 
the National Renewable Energy Laboratory, an arm of the 
U.S. Department of Energy, estimated that these states have 
an offshore wind generation potential of 391 GW. The labo-
ratory estimated that 79 percent of this offshore wind poten-
tial comes from average wind velocities higher than 9 m/s, 
which is approximately 1.4 to 2.1 times higher than 87 per-
cent of the offshore wind resources estimated for the rest of 
the country. In view of the fact that retail electricity prices in 
New England in 2013 were 14.11 cents per kilowatt-hour, 
33 percent higher than the national average, commercial-
scale offshore wind presents a viable and attractive option 
for electric power generation in New England. Assuming 
continued reductions in the cost of the technologies used to 
harness wind energy, New England could realistically gener-
ate a significant portion of its electricity from offshore wind.

Offshore wind energy in New England has progressed 
from the theoretical to the actual. In January 2015 the U.S. 
Bureau of Ocean Energy Management auctioned leases in 
the federal wind energy area south of Martha’s Vineyard 
mentioned above. In 2016 Deepwater Wind, of Providence, 
completed the construction and commissioning of its 30 
MW Block Island Wind Farm in waters off the coast of 
Rhode Island. The five turbines for the wind farm were 
imported from Europe, and the jacket foundations were  

constructed in Louisiana and floated by barge to the Block 
Island site. 

Future commercial-scale projects will involve wind tur-
bines, towers, and foundation components weighing hun-
dreds of metric tons. In the near future many of these items 
will be imported from Europe because at present no U.S. man-
ufacturing facilities have the ability to build the large primary 
components required by offshore wind farms operating on a 
commercial scale. Thus, for now, these primary offshore com-
ponents will have to be transported by international cargo ves-
sels. The assembly of wind turbines at sea requires specialized, 
highly mobile installation vessels that can create a stable plat-
form in the open ocean and provide the heavy crane capacity 
needed to lift the large components into place. Offshore wind 
farms must be assembled and erected on an exacting season-
al schedule under restricted weather conditions. The very 
weather conditions that make the northern portion of the At-
lantic Ocean ideal for offshore wind also confine the construc-
tion season to nonwinter periods. To prevent interruptions in 
the construction schedule, a sufficient backlog of components 
must be staged near the construction site in a secure location 
and transported on a regular basis to the construction site ei-
ther by the installation vessels or by barge. 

For these reasons, it was of paramount importance for the 
northeastern part of the country to develop industrial marine 
infrastructure capable of meeting the logistical demands as-
sociated with receiving, storing, and preparing these compo-
nents before they are shipped to an offshore construction site. 
Complicating matters, the Merchant Marine Act of 1920, 
also known as the Jones Act, controls coastwise trade, or cab-
otage, in the United States and prohibits foreign-flag ves-
sels from conducting trade between domestic points. For the  
offshore wind industry, this restriction means that foreign  
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installation vessels equipped with heavy waterside cranes can 
assemble wind farms off the coast of the United States but 
cannot transport components from a U.S. port to a U.S. wind 
farm. Therefore, in its nascent form, the U.S. offshore wind 
industry can receive components imported on foreign-flag 
cargo vessels; arrange these components at a logistics port, for 
example, the New Bedford Marine Commerce Terminal; use 
land-side cranes to load the components on U.S.-flag barges; 
and transport these barges, which are not equipped with heavy 
cranes, to the construction site. These circumstances, com-
bined with the need for maximum flexibility in transporting 
heavy components around the terminal site, made land-side 
heavy-lift capacity a prominent element in the design of the 
New Bedford Marine Commerce Terminal.

 A 2010 study commissioned by Masscec listed Bos-
ton’s Dry Dock 4 and New Bedford Harbor’s South Ter-
minal as the top candidates for terminals for supporting 

offshore wind energy development. The two sites were selected 
because of their locations in protected harbors, their shipping 
channel depths, the absence of physical restrictions on overhead 
clearance, the potential berth lengths they offered, and the avail-
able upland areas. Ultimately, the study recommended New 
Bedford over Boston for the following reasons: 

• New Bedford is closer to the federal wind energy areas 
south of Martha’s Vineyard.

• The City of New Bedford viewed the proposed termi-
nal and the offshore wind industry as keys to its 
economic future and had adopted formal mea-
sures to support the growth of this industry.

• As a designated Superfund site with a 
clearly defined plan for navigational dredging, 
New Bedford Harbor offered a more straight-
forward permitting process than would have 
been the case in Boston, where multiple state 
and federal agencies would have had jurisdic-
tion. And given the Boston site’s proximity to 
Boston Logan International Airport, the Fed-
eral Aviation Administration would have had 
authority over matters pertaining to overhead 
clearance.

In 2010 Masscec hired its design team for 
the New Bedford Marine Commerce Terminal. 
Participants included Apex Companies, llc, 
of Rockville, Maryland, which would provide 
civil and environmental engineering servic-
es; cle Engineering, Inc., of Marion, Massa-
chusetts, which would serve as the structural 
engineer; and gza GeoEnvironmental, Inc., 
of Norwood, Massachusetts, which would 
provide geotechnical engineering services. 
In 2011 LeMessurier Consultants, Inc., of 
Boston, was brought on board as the owner’s 
adviser. Cashman-Weeks nb, a joint ven-
ture comprising Cashman Dredging, Inc., 
of Quincy, Massachusetts, and Weeks Marine, 
Inc., of Cranford, New Jersey, served as the 
contractor.

To understand the challenges associated with the design 
and construction of the New Bedford Marine Commerce 
Terminal, one must consider the project’s three governing 
conditions: heavy land-side lift capacity, glacial geology over 
shallow bedrock, and a contaminated harbor. The terminal’s 
heavy-lift capacity would be needed to receive, prepare, and 
stockpile components weighing several hundred metric tons 
in a manner that would make it possible to deploy them to 
construction sites under favorable weather conditions. The 
complex logistical challenges associated with moving heavy 
components on a commercial scale required that the entire 
terminal’s quayside and upland areas be engineered to support 
heavy crawler cranes without the use of load-spreading appa-
ratus, or “dunnage.” Such an approach was required to maxi-
mize operational flexibility.

Geologically, New Bedford Harbor is underlain by rel-
atively shallow bedrock. More than 20,000 years ago, the 
Laurentide ice sheet scoured the bedrock there, fracturing 
it and entraining large pieces of rock within dense depos-
its of glacial lodgment till. Above these glacial till deposits, 
glacial outwash and marine deposits were laid down during 
the glacier’s retreat. Situated above these outwash and ma-
rine deposits is a layer of silty, organic marine sediment that  
became heavily contaminated with polychlorinated biphe-
nyls (pcbs) after World War II. In 1983 the U.S. Envi-
ronmental Protection Agency (epa) designated New Bed-
ford Harbor as a Superfund site under the Comprehensive  
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potential of 10,800 GW, more than twice the current elec-
trical generating capacity of the entire world. With respect 
to the portion of this resource that could be harnessed by 
means of current technology, the strategy concludes that  
the United States has a “technical potential capacity” of 
2,058 GW from offshore wind, nearly twice the electri-
cal generating capacity of the entire country. In 2013 the 
six states served by iso New England had a net capacity of  
34.4 GW and a net generation of 115,436 GWh. In 2010 
the National Renewable Energy Laboratory, an arm of the 
U.S. Department of Energy, estimated that these states have 
an offshore wind generation potential of 391 GW. The labo-
ratory estimated that 79 percent of this offshore wind poten-
tial comes from average wind velocities higher than 9 m/s, 
which is approximately 1.4 to 2.1 times higher than 87 per-
cent of the offshore wind resources estimated for the rest of 
the country. In view of the fact that retail electricity prices in 
New England in 2013 were 14.11 cents per kilowatt-hour, 
33 percent higher than the national average, commercial-
scale offshore wind presents a viable and attractive option 
for electric power generation in New England. Assuming 
continued reductions in the cost of the technologies used to 
harness wind energy, New England could realistically gener-
ate a significant portion of its electricity from offshore wind.

Offshore wind energy in New England has progressed 
from the theoretical to the actual. In January 2015 the U.S. 
Bureau of Ocean Energy Management auctioned leases in 
the federal wind energy area south of Martha’s Vineyard 
mentioned above. In 2016 Deepwater Wind, of Providence, 
completed the construction and commissioning of its 30 
MW Block Island Wind Farm in waters off the coast of 
Rhode Island. The five turbines for the wind farm were 
imported from Europe, and the jacket foundations were  

constructed in Louisiana and floated by barge to the Block 
Island site. 

Future commercial-scale projects will involve wind tur-
bines, towers, and foundation components weighing hun-
dreds of metric tons. In the near future many of these items 
will be imported from Europe because at present no U.S. man-
ufacturing facilities have the ability to build the large primary 
components required by offshore wind farms operating on a 
commercial scale. Thus, for now, these primary offshore com-
ponents will have to be transported by international cargo ves-
sels. The assembly of wind turbines at sea requires specialized, 
highly mobile installation vessels that can create a stable plat-
form in the open ocean and provide the heavy crane capacity 
needed to lift the large components into place. Offshore wind 
farms must be assembled and erected on an exacting season-
al schedule under restricted weather conditions. The very 
weather conditions that make the northern portion of the At-
lantic Ocean ideal for offshore wind also confine the construc-
tion season to nonwinter periods. To prevent interruptions in 
the construction schedule, a sufficient backlog of components 
must be staged near the construction site in a secure location 
and transported on a regular basis to the construction site ei-
ther by the installation vessels or by barge. 

For these reasons, it was of paramount importance for the 
northeastern part of the country to develop industrial marine 
infrastructure capable of meeting the logistical demands as-
sociated with receiving, storing, and preparing these compo-
nents before they are shipped to an offshore construction site. 
Complicating matters, the Merchant Marine Act of 1920, 
also known as the Jones Act, controls coastwise trade, or cab-
otage, in the United States and prohibits foreign-flag ves-
sels from conducting trade between domestic points. For the  
offshore wind industry, this restriction means that foreign  
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installation vessels equipped with heavy waterside cranes can 
assemble wind farms off the coast of the United States but 
cannot transport components from a U.S. port to a U.S. wind 
farm. Therefore, in its nascent form, the U.S. offshore wind 
industry can receive components imported on foreign-flag 
cargo vessels; arrange these components at a logistics port, for 
example, the New Bedford Marine Commerce Terminal; use 
land-side cranes to load the components on U.S.-flag barges; 
and transport these barges, which are not equipped with heavy 
cranes, to the construction site. These circumstances, com-
bined with the need for maximum flexibility in transporting 
heavy components around the terminal site, made land-side 
heavy-lift capacity a prominent element in the design of the 
New Bedford Marine Commerce Terminal.

 A 2010 study commissioned by Masscec listed Bos-
ton’s Dry Dock 4 and New Bedford Harbor’s South Ter-
minal as the top candidates for terminals for supporting 

offshore wind energy development. The two sites were selected 
because of their locations in protected harbors, their shipping 
channel depths, the absence of physical restrictions on overhead 
clearance, the potential berth lengths they offered, and the avail-
able upland areas. Ultimately, the study recommended New 
Bedford over Boston for the following reasons: 

• New Bedford is closer to the federal wind energy areas 
south of Martha’s Vineyard.

• The City of New Bedford viewed the proposed termi-
nal and the offshore wind industry as keys to its 
economic future and had adopted formal mea-
sures to support the growth of this industry.

• As a designated Superfund site with a 
clearly defined plan for navigational dredging, 
New Bedford Harbor offered a more straight-
forward permitting process than would have 
been the case in Boston, where multiple state 
and federal agencies would have had jurisdic-
tion. And given the Boston site’s proximity to 
Boston Logan International Airport, the Fed-
eral Aviation Administration would have had 
authority over matters pertaining to overhead 
clearance.

In 2010 Masscec hired its design team for 
the New Bedford Marine Commerce Terminal. 
Participants included Apex Companies, llc, 
of Rockville, Maryland, which would provide 
civil and environmental engineering servic-
es; cle Engineering, Inc., of Marion, Massa-
chusetts, which would serve as the structural 
engineer; and gza GeoEnvironmental, Inc., 
of Norwood, Massachusetts, which would 
provide geotechnical engineering services. 
In 2011 LeMessurier Consultants, Inc., of 
Boston, was brought on board as the owner’s 
adviser. Cashman-Weeks nb, a joint ven-
ture comprising Cashman Dredging, Inc., 
of Quincy, Massachusetts, and Weeks Marine, 
Inc., of Cranford, New Jersey, served as the 
contractor.

To understand the challenges associated with the design 
and construction of the New Bedford Marine Commerce 
Terminal, one must consider the project’s three governing 
conditions: heavy land-side lift capacity, glacial geology over 
shallow bedrock, and a contaminated harbor. The terminal’s 
heavy-lift capacity would be needed to receive, prepare, and 
stockpile components weighing several hundred metric tons 
in a manner that would make it possible to deploy them to 
construction sites under favorable weather conditions. The 
complex logistical challenges associated with moving heavy 
components on a commercial scale required that the entire 
terminal’s quayside and upland areas be engineered to support 
heavy crawler cranes without the use of load-spreading appa-
ratus, or “dunnage.” Such an approach was required to maxi-
mize operational flexibility.

Geologically, New Bedford Harbor is underlain by rel-
atively shallow bedrock. More than 20,000 years ago, the 
Laurentide ice sheet scoured the bedrock there, fracturing 
it and entraining large pieces of rock within dense depos-
its of glacial lodgment till. Above these glacial till deposits, 
glacial outwash and marine deposits were laid down during 
the glacier’s retreat. Situated above these outwash and ma-
rine deposits is a layer of silty, organic marine sediment that  
became heavily contaminated with polychlorinated biphe-
nyls (pcbs) after World War II. In 1983 the U.S. Envi-
ronmental Protection Agency (epa) designated New Bed-
ford Harbor as a Superfund site under the Comprehensive  
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potential of 10,800 GW, more than twice the current elec-
trical generating capacity of the entire world. With respect 
to the portion of this resource that could be harnessed by 
means of current technology, the strategy concludes that  
the United States has a “technical potential capacity” of 
2,058 GW from offshore wind, nearly twice the electri-
cal generating capacity of the entire country. In 2013 the 
six states served by iso New England had a net capacity of  
34.4 GW and a net generation of 115,436 GWh. In 2010 
the National Renewable Energy Laboratory, an arm of the 
U.S. Department of Energy, estimated that these states have 
an offshore wind generation potential of 391 GW. The labo-
ratory estimated that 79 percent of this offshore wind poten-
tial comes from average wind velocities higher than 9 m/s, 
which is approximately 1.4 to 2.1 times higher than 87 per-
cent of the offshore wind resources estimated for the rest of 
the country. In view of the fact that retail electricity prices in 
New England in 2013 were 14.11 cents per kilowatt-hour, 
33 percent higher than the national average, commercial-
scale offshore wind presents a viable and attractive option 
for electric power generation in New England. Assuming 
continued reductions in the cost of the technologies used to 
harness wind energy, New England could realistically gener-
ate a significant portion of its electricity from offshore wind.

Offshore wind energy in New England has progressed 
from the theoretical to the actual. In January 2015 the U.S. 
Bureau of Ocean Energy Management auctioned leases in 
the federal wind energy area south of Martha’s Vineyard 
mentioned above. In 2016 Deepwater Wind, of Providence, 
completed the construction and commissioning of its 30 
MW Block Island Wind Farm in waters off the coast of 
Rhode Island. The five turbines for the wind farm were 
imported from Europe, and the jacket foundations were  

constructed in Louisiana and floated by barge to the Block 
Island site. 

Future commercial-scale projects will involve wind tur-
bines, towers, and foundation components weighing hun-
dreds of metric tons. In the near future many of these items 
will be imported from Europe because at present no U.S. man-
ufacturing facilities have the ability to build the large primary 
components required by offshore wind farms operating on a 
commercial scale. Thus, for now, these primary offshore com-
ponents will have to be transported by international cargo ves-
sels. The assembly of wind turbines at sea requires specialized, 
highly mobile installation vessels that can create a stable plat-
form in the open ocean and provide the heavy crane capacity 
needed to lift the large components into place. Offshore wind 
farms must be assembled and erected on an exacting season-
al schedule under restricted weather conditions. The very 
weather conditions that make the northern portion of the At-
lantic Ocean ideal for offshore wind also confine the construc-
tion season to nonwinter periods. To prevent interruptions in 
the construction schedule, a sufficient backlog of components 
must be staged near the construction site in a secure location 
and transported on a regular basis to the construction site ei-
ther by the installation vessels or by barge. 

For these reasons, it was of paramount importance for the 
northeastern part of the country to develop industrial marine 
infrastructure capable of meeting the logistical demands as-
sociated with receiving, storing, and preparing these compo-
nents before they are shipped to an offshore construction site. 
Complicating matters, the Merchant Marine Act of 1920, 
also known as the Jones Act, controls coastwise trade, or cab-
otage, in the United States and prohibits foreign-flag ves-
sels from conducting trade between domestic points. For the  
offshore wind industry, this restriction means that foreign  
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installation vessels equipped with heavy waterside cranes can 
assemble wind farms off the coast of the United States but 
cannot transport components from a U.S. port to a U.S. wind 
farm. Therefore, in its nascent form, the U.S. offshore wind 
industry can receive components imported on foreign-flag 
cargo vessels; arrange these components at a logistics port, for 
example, the New Bedford Marine Commerce Terminal; use 
land-side cranes to load the components on U.S.-flag barges; 
and transport these barges, which are not equipped with heavy 
cranes, to the construction site. These circumstances, com-
bined with the need for maximum flexibility in transporting 
heavy components around the terminal site, made land-side 
heavy-lift capacity a prominent element in the design of the 
New Bedford Marine Commerce Terminal.

 A 2010 study commissioned by Masscec listed Bos-
ton’s Dry Dock 4 and New Bedford Harbor’s South Ter-
minal as the top candidates for terminals for supporting 

offshore wind energy development. The two sites were selected 
because of their locations in protected harbors, their shipping 
channel depths, the absence of physical restrictions on overhead 
clearance, the potential berth lengths they offered, and the avail-
able upland areas. Ultimately, the study recommended New 
Bedford over Boston for the following reasons: 

• New Bedford is closer to the federal wind energy areas 
south of Martha’s Vineyard.

• The City of New Bedford viewed the proposed termi-
nal and the offshore wind industry as keys to its 
economic future and had adopted formal mea-
sures to support the growth of this industry.

• As a designated Superfund site with a 
clearly defined plan for navigational dredging, 
New Bedford Harbor offered a more straight-
forward permitting process than would have 
been the case in Boston, where multiple state 
and federal agencies would have had jurisdic-
tion. And given the Boston site’s proximity to 
Boston Logan International Airport, the Fed-
eral Aviation Administration would have had 
authority over matters pertaining to overhead 
clearance.

In 2010 Masscec hired its design team for 
the New Bedford Marine Commerce Terminal. 
Participants included Apex Companies, llc, 
of Rockville, Maryland, which would provide 
civil and environmental engineering servic-
es; cle Engineering, Inc., of Marion, Massa-
chusetts, which would serve as the structural 
engineer; and gza GeoEnvironmental, Inc., 
of Norwood, Massachusetts, which would 
provide geotechnical engineering services. 
In 2011 LeMessurier Consultants, Inc., of 
Boston, was brought on board as the owner’s 
adviser. Cashman-Weeks nb, a joint ven-
ture comprising Cashman Dredging, Inc., 
of Quincy, Massachusetts, and Weeks Marine, 
Inc., of Cranford, New Jersey, served as the 
contractor.

To understand the challenges associated with the design 
and construction of the New Bedford Marine Commerce 
Terminal, one must consider the project’s three governing 
conditions: heavy land-side lift capacity, glacial geology over 
shallow bedrock, and a contaminated harbor. The terminal’s 
heavy-lift capacity would be needed to receive, prepare, and 
stockpile components weighing several hundred metric tons 
in a manner that would make it possible to deploy them to 
construction sites under favorable weather conditions. The 
complex logistical challenges associated with moving heavy 
components on a commercial scale required that the entire 
terminal’s quayside and upland areas be engineered to support 
heavy crawler cranes without the use of load-spreading appa-
ratus, or “dunnage.” Such an approach was required to maxi-
mize operational flexibility.

Geologically, New Bedford Harbor is underlain by rel-
atively shallow bedrock. More than 20,000 years ago, the 
Laurentide ice sheet scoured the bedrock there, fracturing 
it and entraining large pieces of rock within dense depos-
its of glacial lodgment till. Above these glacial till deposits, 
glacial outwash and marine deposits were laid down during 
the glacier’s retreat. Situated above these outwash and ma-
rine deposits is a layer of silty, organic marine sediment that  
became heavily contaminated with polychlorinated biphe-
nyls (pcbs) after World War II. In 1983 the U.S. Envi-
ronmental Protection Agency (epa) designated New Bed-
ford Harbor as a Superfund site under the Comprehensive  
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potential of 10,800 GW, more than twice the current elec-
trical generating capacity of the entire world. With respect 
to the portion of this resource that could be harnessed by 
means of current technology, the strategy concludes that  
the United States has a “technical potential capacity” of 
2,058 GW from offshore wind, nearly twice the electri-
cal generating capacity of the entire country. In 2013 the 
six states served by iso New England had a net capacity of  
34.4 GW and a net generation of 115,436 GWh. In 2010 
the National Renewable Energy Laboratory, an arm of the 
U.S. Department of Energy, estimated that these states have 
an offshore wind generation potential of 391 GW. The labo-
ratory estimated that 79 percent of this offshore wind poten-
tial comes from average wind velocities higher than 9 m/s, 
which is approximately 1.4 to 2.1 times higher than 87 per-
cent of the offshore wind resources estimated for the rest of 
the country. In view of the fact that retail electricity prices in 
New England in 2013 were 14.11 cents per kilowatt-hour, 
33 percent higher than the national average, commercial-
scale offshore wind presents a viable and attractive option 
for electric power generation in New England. Assuming 
continued reductions in the cost of the technologies used to 
harness wind energy, New England could realistically gener-
ate a significant portion of its electricity from offshore wind.

Offshore wind energy in New England has progressed 
from the theoretical to the actual. In January 2015 the U.S. 
Bureau of Ocean Energy Management auctioned leases in 
the federal wind energy area south of Martha’s Vineyard 
mentioned above. In 2016 Deepwater Wind, of Providence, 
completed the construction and commissioning of its 30 
MW Block Island Wind Farm in waters off the coast of 
Rhode Island. The five turbines for the wind farm were 
imported from Europe, and the jacket foundations were  

constructed in Louisiana and floated by barge to the Block 
Island site. 

Future commercial-scale projects will involve wind tur-
bines, towers, and foundation components weighing hun-
dreds of metric tons. In the near future many of these items 
will be imported from Europe because at present no U.S. man-
ufacturing facilities have the ability to build the large primary 
components required by offshore wind farms operating on a 
commercial scale. Thus, for now, these primary offshore com-
ponents will have to be transported by international cargo ves-
sels. The assembly of wind turbines at sea requires specialized, 
highly mobile installation vessels that can create a stable plat-
form in the open ocean and provide the heavy crane capacity 
needed to lift the large components into place. Offshore wind 
farms must be assembled and erected on an exacting season-
al schedule under restricted weather conditions. The very 
weather conditions that make the northern portion of the At-
lantic Ocean ideal for offshore wind also confine the construc-
tion season to nonwinter periods. To prevent interruptions in 
the construction schedule, a sufficient backlog of components 
must be staged near the construction site in a secure location 
and transported on a regular basis to the construction site ei-
ther by the installation vessels or by barge. 

For these reasons, it was of paramount importance for the 
northeastern part of the country to develop industrial marine 
infrastructure capable of meeting the logistical demands as-
sociated with receiving, storing, and preparing these compo-
nents before they are shipped to an offshore construction site. 
Complicating matters, the Merchant Marine Act of 1920, 
also known as the Jones Act, controls coastwise trade, or cab-
otage, in the United States and prohibits foreign-flag ves-
sels from conducting trade between domestic points. For the  
offshore wind industry, this restriction means that foreign  
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installation vessels equipped with heavy waterside cranes can 
assemble wind farms off the coast of the United States but 
cannot transport components from a U.S. port to a U.S. wind 
farm. Therefore, in its nascent form, the U.S. offshore wind 
industry can receive components imported on foreign-flag 
cargo vessels; arrange these components at a logistics port, for 
example, the New Bedford Marine Commerce Terminal; use 
land-side cranes to load the components on U.S.-flag barges; 
and transport these barges, which are not equipped with heavy 
cranes, to the construction site. These circumstances, com-
bined with the need for maximum flexibility in transporting 
heavy components around the terminal site, made land-side 
heavy-lift capacity a prominent element in the design of the 
New Bedford Marine Commerce Terminal.

 A 2010 study commissioned by Masscec listed Bos-
ton’s Dry Dock 4 and New Bedford Harbor’s South Ter-
minal as the top candidates for terminals for supporting 

offshore wind energy development. The two sites were selected 
because of their locations in protected harbors, their shipping 
channel depths, the absence of physical restrictions on overhead 
clearance, the potential berth lengths they offered, and the avail-
able upland areas. Ultimately, the study recommended New 
Bedford over Boston for the following reasons: 

• New Bedford is closer to the federal wind energy areas 
south of Martha’s Vineyard.

• The City of New Bedford viewed the proposed termi-
nal and the offshore wind industry as keys to its 
economic future and had adopted formal mea-
sures to support the growth of this industry.

• As a designated Superfund site with a 
clearly defined plan for navigational dredging, 
New Bedford Harbor offered a more straight-
forward permitting process than would have 
been the case in Boston, where multiple state 
and federal agencies would have had jurisdic-
tion. And given the Boston site’s proximity to 
Boston Logan International Airport, the Fed-
eral Aviation Administration would have had 
authority over matters pertaining to overhead 
clearance.

In 2010 Masscec hired its design team for 
the New Bedford Marine Commerce Terminal. 
Participants included Apex Companies, llc, 
of Rockville, Maryland, which would provide 
civil and environmental engineering servic-
es; cle Engineering, Inc., of Marion, Massa-
chusetts, which would serve as the structural 
engineer; and gza GeoEnvironmental, Inc., 
of Norwood, Massachusetts, which would 
provide geotechnical engineering services. 
In 2011 LeMessurier Consultants, Inc., of 
Boston, was brought on board as the owner’s 
adviser. Cashman-Weeks nb, a joint ven-
ture comprising Cashman Dredging, Inc., 
of Quincy, Massachusetts, and Weeks Marine, 
Inc., of Cranford, New Jersey, served as the 
contractor.

To understand the challenges associated with the design 
and construction of the New Bedford Marine Commerce 
Terminal, one must consider the project’s three governing 
conditions: heavy land-side lift capacity, glacial geology over 
shallow bedrock, and a contaminated harbor. The terminal’s 
heavy-lift capacity would be needed to receive, prepare, and 
stockpile components weighing several hundred metric tons 
in a manner that would make it possible to deploy them to 
construction sites under favorable weather conditions. The 
complex logistical challenges associated with moving heavy 
components on a commercial scale required that the entire 
terminal’s quayside and upland areas be engineered to support 
heavy crawler cranes without the use of load-spreading appa-
ratus, or “dunnage.” Such an approach was required to maxi-
mize operational flexibility.

Geologically, New Bedford Harbor is underlain by rel-
atively shallow bedrock. More than 20,000 years ago, the 
Laurentide ice sheet scoured the bedrock there, fracturing 
it and entraining large pieces of rock within dense depos-
its of glacial lodgment till. Above these glacial till deposits, 
glacial outwash and marine deposits were laid down during 
the glacier’s retreat. Situated above these outwash and ma-
rine deposits is a layer of silty, organic marine sediment that  
became heavily contaminated with polychlorinated biphe-
nyls (pcbs) after World War II. In 1983 the U.S. Envi-
ronmental Protection Agency (epa) designated New Bed-
ford Harbor as a Superfund site under the Comprehensive  
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potential of 10,800 GW, more than twice the current elec-
trical generating capacity of the entire world. With respect 
to the portion of this resource that could be harnessed by 
means of current technology, the strategy concludes that  
the United States has a “technical potential capacity” of 
2,058 GW from offshore wind, nearly twice the electri-
cal generating capacity of the entire country. In 2013 the 
six states served by iso New England had a net capacity of  
34.4 GW and a net generation of 115,436 GWh. In 2010 
the National Renewable Energy Laboratory, an arm of the 
U.S. Department of Energy, estimated that these states have 
an offshore wind generation potential of 391 GW. The labo-
ratory estimated that 79 percent of this offshore wind poten-
tial comes from average wind velocities higher than 9 m/s, 
which is approximately 1.4 to 2.1 times higher than 87 per-
cent of the offshore wind resources estimated for the rest of 
the country. In view of the fact that retail electricity prices in 
New England in 2013 were 14.11 cents per kilowatt-hour, 
33 percent higher than the national average, commercial-
scale offshore wind presents a viable and attractive option 
for electric power generation in New England. Assuming 
continued reductions in the cost of the technologies used to 
harness wind energy, New England could realistically gener-
ate a significant portion of its electricity from offshore wind.

Offshore wind energy in New England has progressed 
from the theoretical to the actual. In January 2015 the U.S. 
Bureau of Ocean Energy Management auctioned leases in 
the federal wind energy area south of Martha’s Vineyard 
mentioned above. In 2016 Deepwater Wind, of Providence, 
completed the construction and commissioning of its 30 
MW Block Island Wind Farm in waters off the coast of 
Rhode Island. The five turbines for the wind farm were 
imported from Europe, and the jacket foundations were  

constructed in Louisiana and floated by barge to the Block 
Island site. 

Future commercial-scale projects will involve wind tur-
bines, towers, and foundation components weighing hun-
dreds of metric tons. In the near future many of these items 
will be imported from Europe because at present no U.S. man-
ufacturing facilities have the ability to build the large primary 
components required by offshore wind farms operating on a 
commercial scale. Thus, for now, these primary offshore com-
ponents will have to be transported by international cargo ves-
sels. The assembly of wind turbines at sea requires specialized, 
highly mobile installation vessels that can create a stable plat-
form in the open ocean and provide the heavy crane capacity 
needed to lift the large components into place. Offshore wind 
farms must be assembled and erected on an exacting season-
al schedule under restricted weather conditions. The very 
weather conditions that make the northern portion of the At-
lantic Ocean ideal for offshore wind also confine the construc-
tion season to nonwinter periods. To prevent interruptions in 
the construction schedule, a sufficient backlog of components 
must be staged near the construction site in a secure location 
and transported on a regular basis to the construction site ei-
ther by the installation vessels or by barge. 

For these reasons, it was of paramount importance for the 
northeastern part of the country to develop industrial marine 
infrastructure capable of meeting the logistical demands as-
sociated with receiving, storing, and preparing these compo-
nents before they are shipped to an offshore construction site. 
Complicating matters, the Merchant Marine Act of 1920, 
also known as the Jones Act, controls coastwise trade, or cab-
otage, in the United States and prohibits foreign-flag ves-
sels from conducting trade between domestic points. For the  
offshore wind industry, this restriction means that foreign  
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so-called state-enhanced remedy provision was incorporated 
into the record of decision to allow special handling and dis-
posal of dredge sediments from the navigation channel that 
contained contamination at a level below a certain threshold. 
Approximately 2.5 million cu yd of the sediment would not 
be suitable for disposal in the open water, would not be covered 
by the Superfund project, and would require dredging in or-

der to maintain the shipping channels 
at the Superfund site at their federal-
ly mandated depths. Using the state- 
enhanced remedy provision as a guide, 
the commonwealth and the design 
team worked in tandem with the ap-
propriate federal and state agencies to 
develop the regulatory process for the 
terminal project.

Ships entering New Bedford 
Harbor must pass through the hur-
ricane protection barrier construct-
ed by the U.S. Army Corps of Engi-
neers in the 1960s. The 3.5 mi long 
barrier includes a 150 ft wide gate 
within the 29 ft deep, 350 ft wide 
federal navigation channel. To en-
able deep-draft vessels to reach the 
New Bedford Marine Commerce 
Terminal, the project included the 
dredging of an 825 ft diameter turn-
ing basin and a 300 ft wide channel 
leading to the terminal. In this way 
ships entering the harbor through 

the hurricane barrier would have to pass to the north of the 
terminal, change direction by means of the turning basin, 
and then approach the terminal to the south.

The design team’s assessment of the project site to the 
south of the existing South Terminal included the following:

• Gathering information from land-side and waterside 
borings;

• Engaging land-side and waterside remote sensing 
programs;

• Analyzing side-scan sonar, vibracores, peat cores, and 
bottom material obtained by grab samplers within the 
dredge footprint;

• Gathering historical information on dredging at the 
South Terminal;
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vided opportunities as well as chal-
lenges during the development of the 
New Bedford Marine Commerce Ter-
minal. The commonwealth and the 
design team for the terminal project 
recognized that constructing an en-
tirely new port facility along the coast 
would prove challenging from a reg-
ulatory perspective. However, build-
ing the new terminal in New Bed-
ford Harbor meant that development 
could proceed in a manner that ad-
dressed the environmental contam-
ination. For this reason, once New 
Bedford Harbor had been selected as 
the home for the Massachusetts off-
shore wind port, the commonwealth 
and the design team entered into dis-
cussions with environmental regula-
tory officials to begin developing a process that would be re-
sponsive to the project’s circumstances. New Bedford Harbor’s 
designation as a Superfund site meant that the epa would 
serve as the primary permitting authority for the terminal 
project. The epa’s regional office in Boston and the National 
Marine Fisheries Service (known today as noaa Fisheries, the 
acronym denoting “National Oceanic and Atmospheric Ad-
ministration”) held the project to high standards and worked 
closely with Masscec and the design team to implement 
these standards. 

Since World War II, New Bedford’s relationship with the 
water has been complicated by its attempts to diversify its 
economic base through electronics manufacturing in its for-
mer mill buildings. In particular, two manufacturers of elec-

tronic components discharged wastewater containing pcbs 
directly and indirectly into New Bedford Harbor. In 1983 
the epa declared more than 18,000 acres of New Bedford 
Harbor and Buzzards Bay a Superfund site containing more 
than 1 million cu yd of sediment significantly contaminated 
with pcbs and heavy metals. In 1998 the agency issued a rec-
ord of decision that demarcated 450,000 cu yd of contami-
nated sediment to be removed from the harbor and placed in 
shoreline-confined disposal facilities. 

As part of this record of decision, the Commonwealth of 
Massachusetts requested an enhancement to the Superfund 
remedy that would allow the commonwealth to continue re-
mediation work in the harbor within a special regulatory en-
vironment that would parallel the Superfund process. This  
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Constructed to accommodate the large 
cranes that will be capable of mov-

ing the heavy components associated 
with offshore wind energy projects, the 
New Bedford Marine Commerce Termi-
nal, right, included the use of cellular 

sheet-pile cofferdams for the bulkhead 
because they were seen as an attrac-

tive means of handling the heavy loads 
and negotiating the anticipated rug-

ged subsurface terrain. The front third 
of each cell’s sheet piles were driven 

to refusal, opposite, and the remainder 
were gradually stepped as they pro-

gressed inshore. The sheet piles for the 
front half of the cells were epoxy coated, 
but uncoated sheet piles were used for 
the back half of the cells, which would 
not have direct exposure to seawater.

so-called state-enhanced remedy provision was incorporated 
into the record of decision to allow special handling and dis-
posal of dredge sediments from the navigation channel that 
contained contamination at a level below a certain threshold. 
Approximately 2.5 million cu yd of the sediment would not 
be suitable for disposal in the open water, would not be covered 
by the Superfund project, and would require dredging in or-

der to maintain the shipping channels 
at the Superfund site at their federal-
ly mandated depths. Using the state- 
enhanced remedy provision as a guide, 
the commonwealth and the design 
team worked in tandem with the ap-
propriate federal and state agencies to 
develop the regulatory process for the 
terminal project.

Ships entering New Bedford 
Harbor must pass through the hur-
ricane protection barrier construct-
ed by the U.S. Army Corps of Engi-
neers in the 1960s. The 3.5 mi long 
barrier includes a 150 ft wide gate 
within the 29 ft deep, 350 ft wide 
federal navigation channel. To en-
able deep-draft vessels to reach the 
New Bedford Marine Commerce 
Terminal, the project included the 
dredging of an 825 ft diameter turn-
ing basin and a 300 ft wide channel 
leading to the terminal. In this way 
ships entering the harbor through 

the hurricane barrier would have to pass to the north of the 
terminal, change direction by means of the turning basin, 
and then approach the terminal to the south.

The design team’s assessment of the project site to the 
south of the existing South Terminal included the following:

• Gathering information from land-side and waterside 
borings;

• Engaging land-side and waterside remote sensing 
programs;

• Analyzing side-scan sonar, vibracores, peat cores, and 
bottom material obtained by grab samplers within the 
dredge footprint;

• Gathering historical information on dredging at the 
South Terminal;
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the entire harbor environment, pro-
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lenges during the development of the 
New Bedford Marine Commerce Ter-
minal. The commonwealth and the 
design team for the terminal project 
recognized that constructing an en-
tirely new port facility along the coast 
would prove challenging from a reg-
ulatory perspective. However, build-
ing the new terminal in New Bed-
ford Harbor meant that development 
could proceed in a manner that ad-
dressed the environmental contam-
ination. For this reason, once New 
Bedford Harbor had been selected as 
the home for the Massachusetts off-
shore wind port, the commonwealth 
and the design team entered into dis-
cussions with environmental regula-
tory officials to begin developing a process that would be re-
sponsive to the project’s circumstances. New Bedford Harbor’s 
designation as a Superfund site meant that the epa would 
serve as the primary permitting authority for the terminal 
project. The epa’s regional office in Boston and the National 
Marine Fisheries Service (known today as noaa Fisheries, the 
acronym denoting “National Oceanic and Atmospheric Ad-
ministration”) held the project to high standards and worked 
closely with Masscec and the design team to implement 
these standards. 

Since World War II, New Bedford’s relationship with the 
water has been complicated by its attempts to diversify its 
economic base through electronics manufacturing in its for-
mer mill buildings. In particular, two manufacturers of elec-

tronic components discharged wastewater containing pcbs 
directly and indirectly into New Bedford Harbor. In 1983 
the epa declared more than 18,000 acres of New Bedford 
Harbor and Buzzards Bay a Superfund site containing more 
than 1 million cu yd of sediment significantly contaminated 
with pcbs and heavy metals. In 1998 the agency issued a rec-
ord of decision that demarcated 450,000 cu yd of contami-
nated sediment to be removed from the harbor and placed in 
shoreline-confined disposal facilities. 

As part of this record of decision, the Commonwealth of 
Massachusetts requested an enhancement to the Superfund 
remedy that would allow the commonwealth to continue re-
mediation work in the harbor within a special regulatory en-
vironment that would parallel the Superfund process. This  
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and negotiating the anticipated rug-
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of each cell’s sheet piles were driven 

to refusal, opposite, and the remainder 
were gradually stepped as they pro-

gressed inshore. The sheet piles for the 
front half of the cells were epoxy coated, 
but uncoated sheet piles were used for 
the back half of the cells, which would 
not have direct exposure to seawater.

so-called state-enhanced remedy provision was incorporated 
into the record of decision to allow special handling and dis-
posal of dredge sediments from the navigation channel that 
contained contamination at a level below a certain threshold. 
Approximately 2.5 million cu yd of the sediment would not 
be suitable for disposal in the open water, would not be covered 
by the Superfund project, and would require dredging in or-

der to maintain the shipping channels 
at the Superfund site at their federal-
ly mandated depths. Using the state- 
enhanced remedy provision as a guide, 
the commonwealth and the design 
team worked in tandem with the ap-
propriate federal and state agencies to 
develop the regulatory process for the 
terminal project.

Ships entering New Bedford 
Harbor must pass through the hur-
ricane protection barrier construct-
ed by the U.S. Army Corps of Engi-
neers in the 1960s. The 3.5 mi long 
barrier includes a 150 ft wide gate 
within the 29 ft deep, 350 ft wide 
federal navigation channel. To en-
able deep-draft vessels to reach the 
New Bedford Marine Commerce 
Terminal, the project included the 
dredging of an 825 ft diameter turn-
ing basin and a 300 ft wide channel 
leading to the terminal. In this way 
ships entering the harbor through 

the hurricane barrier would have to pass to the north of the 
terminal, change direction by means of the turning basin, 
and then approach the terminal to the south.

The design team’s assessment of the project site to the 
south of the existing South Terminal included the following:

• Gathering information from land-side and waterside 
borings;

• Engaging land-side and waterside remote sensing 
programs;

• Analyzing side-scan sonar, vibracores, peat cores, and 
bottom material obtained by grab samplers within the 
dredge footprint;

• Gathering historical information on dredging at the 
South Terminal;
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tion, which is still found in nearly 
the entire harbor environment, pro-
vided opportunities as well as chal-
lenges during the development of the 
New Bedford Marine Commerce Ter-
minal. The commonwealth and the 
design team for the terminal project 
recognized that constructing an en-
tirely new port facility along the coast 
would prove challenging from a reg-
ulatory perspective. However, build-
ing the new terminal in New Bed-
ford Harbor meant that development 
could proceed in a manner that ad-
dressed the environmental contam-
ination. For this reason, once New 
Bedford Harbor had been selected as 
the home for the Massachusetts off-
shore wind port, the commonwealth 
and the design team entered into dis-
cussions with environmental regula-
tory officials to begin developing a process that would be re-
sponsive to the project’s circumstances. New Bedford Harbor’s 
designation as a Superfund site meant that the epa would 
serve as the primary permitting authority for the terminal 
project. The epa’s regional office in Boston and the National 
Marine Fisheries Service (known today as noaa Fisheries, the 
acronym denoting “National Oceanic and Atmospheric Ad-
ministration”) held the project to high standards and worked 
closely with Masscec and the design team to implement 
these standards. 

Since World War II, New Bedford’s relationship with the 
water has been complicated by its attempts to diversify its 
economic base through electronics manufacturing in its for-
mer mill buildings. In particular, two manufacturers of elec-

tronic components discharged wastewater containing pcbs 
directly and indirectly into New Bedford Harbor. In 1983 
the epa declared more than 18,000 acres of New Bedford 
Harbor and Buzzards Bay a Superfund site containing more 
than 1 million cu yd of sediment significantly contaminated 
with pcbs and heavy metals. In 1998 the agency issued a rec-
ord of decision that demarcated 450,000 cu yd of contami-
nated sediment to be removed from the harbor and placed in 
shoreline-confined disposal facilities. 

As part of this record of decision, the Commonwealth of 
Massachusetts requested an enhancement to the Superfund 
remedy that would allow the commonwealth to continue re-
mediation work in the harbor within a special regulatory en-
vironment that would parallel the Superfund process. This  
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with offshore wind energy projects, the 
New Bedford Marine Commerce Termi-
nal, right, included the use of cellular 
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because they were seen as an attrac-

tive means of handling the heavy loads 
and negotiating the anticipated rug-

ged subsurface terrain. The front third 
of each cell’s sheet piles were driven 

to refusal, opposite, and the remainder 
were gradually stepped as they pro-

gressed inshore. The sheet piles for the 
front half of the cells were epoxy coated, 
but uncoated sheet piles were used for 
the back half of the cells, which would 
not have direct exposure to seawater.

so-called state-enhanced remedy provision was incorporated 
into the record of decision to allow special handling and dis-
posal of dredge sediments from the navigation channel that 
contained contamination at a level below a certain threshold. 
Approximately 2.5 million cu yd of the sediment would not 
be suitable for disposal in the open water, would not be covered 
by the Superfund project, and would require dredging in or-

der to maintain the shipping channels 
at the Superfund site at their federal-
ly mandated depths. Using the state- 
enhanced remedy provision as a guide, 
the commonwealth and the design 
team worked in tandem with the ap-
propriate federal and state agencies to 
develop the regulatory process for the 
terminal project.

Ships entering New Bedford 
Harbor must pass through the hur-
ricane protection barrier construct-
ed by the U.S. Army Corps of Engi-
neers in the 1960s. The 3.5 mi long 
barrier includes a 150 ft wide gate 
within the 29 ft deep, 350 ft wide 
federal navigation channel. To en-
able deep-draft vessels to reach the 
New Bedford Marine Commerce 
Terminal, the project included the 
dredging of an 825 ft diameter turn-
ing basin and a 300 ft wide channel 
leading to the terminal. In this way 
ships entering the harbor through 

the hurricane barrier would have to pass to the north of the 
terminal, change direction by means of the turning basin, 
and then approach the terminal to the south.

The design team’s assessment of the project site to the 
south of the existing South Terminal included the following:

• Gathering information from land-side and waterside 
borings;

• Engaging land-side and waterside remote sensing 
programs;

• Analyzing side-scan sonar, vibracores, peat cores, and 
bottom material obtained by grab samplers within the 
dredge footprint;

• Gathering historical information on dredging at the 
South Terminal;
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tion, which is still found in nearly 
the entire harbor environment, pro-
vided opportunities as well as chal-
lenges during the development of the 
New Bedford Marine Commerce Ter-
minal. The commonwealth and the 
design team for the terminal project 
recognized that constructing an en-
tirely new port facility along the coast 
would prove challenging from a reg-
ulatory perspective. However, build-
ing the new terminal in New Bed-
ford Harbor meant that development 
could proceed in a manner that ad-
dressed the environmental contam-
ination. For this reason, once New 
Bedford Harbor had been selected as 
the home for the Massachusetts off-
shore wind port, the commonwealth 
and the design team entered into dis-
cussions with environmental regula-
tory officials to begin developing a process that would be re-
sponsive to the project’s circumstances. New Bedford Harbor’s 
designation as a Superfund site meant that the epa would 
serve as the primary permitting authority for the terminal 
project. The epa’s regional office in Boston and the National 
Marine Fisheries Service (known today as noaa Fisheries, the 
acronym denoting “National Oceanic and Atmospheric Ad-
ministration”) held the project to high standards and worked 
closely with Masscec and the design team to implement 
these standards. 

Since World War II, New Bedford’s relationship with the 
water has been complicated by its attempts to diversify its 
economic base through electronics manufacturing in its for-
mer mill buildings. In particular, two manufacturers of elec-

tronic components discharged wastewater containing pcbs 
directly and indirectly into New Bedford Harbor. In 1983 
the epa declared more than 18,000 acres of New Bedford 
Harbor and Buzzards Bay a Superfund site containing more 
than 1 million cu yd of sediment significantly contaminated 
with pcbs and heavy metals. In 1998 the agency issued a rec-
ord of decision that demarcated 450,000 cu yd of contami-
nated sediment to be removed from the harbor and placed in 
shoreline-confined disposal facilities. 

As part of this record of decision, the Commonwealth of 
Massachusetts requested an enhancement to the Superfund 
remedy that would allow the commonwealth to continue re-
mediation work in the harbor within a special regulatory en-
vironment that would parallel the Superfund process. This  

[72]   C i v i l  E n g i n e e r i n g  m a r c h  2 0 1 7    

C
L

E
 E

N
G

IN
E

E
R

IN
G

, 
B

O
T

H

overview Plan

Constructed to accommodate the large 
cranes that will be capable of mov-

ing the heavy components associated 
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and negotiating the anticipated rug-

ged subsurface terrain. The front third 
of each cell’s sheet piles were driven 

to refusal, opposite, and the remainder 
were gradually stepped as they pro-

gressed inshore. The sheet piles for the 
front half of the cells were epoxy coated, 
but uncoated sheet piles were used for 
the back half of the cells, which would 
not have direct exposure to seawater.

so-called state-enhanced remedy provision was incorporated 
into the record of decision to allow special handling and dis-
posal of dredge sediments from the navigation channel that 
contained contamination at a level below a certain threshold. 
Approximately 2.5 million cu yd of the sediment would not 
be suitable for disposal in the open water, would not be covered 
by the Superfund project, and would require dredging in or-

der to maintain the shipping channels 
at the Superfund site at their federal-
ly mandated depths. Using the state- 
enhanced remedy provision as a guide, 
the commonwealth and the design 
team worked in tandem with the ap-
propriate federal and state agencies to 
develop the regulatory process for the 
terminal project.

Ships entering New Bedford 
Harbor must pass through the hur-
ricane protection barrier construct-
ed by the U.S. Army Corps of Engi-
neers in the 1960s. The 3.5 mi long 
barrier includes a 150 ft wide gate 
within the 29 ft deep, 350 ft wide 
federal navigation channel. To en-
able deep-draft vessels to reach the 
New Bedford Marine Commerce 
Terminal, the project included the 
dredging of an 825 ft diameter turn-
ing basin and a 300 ft wide channel 
leading to the terminal. In this way 
ships entering the harbor through 

the hurricane barrier would have to pass to the north of the 
terminal, change direction by means of the turning basin, 
and then approach the terminal to the south.

The design team’s assessment of the project site to the 
south of the existing South Terminal included the following:

• Gathering information from land-side and waterside 
borings;

• Engaging land-side and waterside remote sensing 
programs;

• Analyzing side-scan sonar, vibracores, peat cores, and 
bottom material obtained by grab samplers within the 
dredge footprint;

• Gathering historical information on dredging at the 
South Terminal;
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the entire harbor environment, pro-
vided opportunities as well as chal-
lenges during the development of the 
New Bedford Marine Commerce Ter-
minal. The commonwealth and the 
design team for the terminal project 
recognized that constructing an en-
tirely new port facility along the coast 
would prove challenging from a reg-
ulatory perspective. However, build-
ing the new terminal in New Bed-
ford Harbor meant that development 
could proceed in a manner that ad-
dressed the environmental contam-
ination. For this reason, once New 
Bedford Harbor had been selected as 
the home for the Massachusetts off-
shore wind port, the commonwealth 
and the design team entered into dis-
cussions with environmental regula-
tory officials to begin developing a process that would be re-
sponsive to the project’s circumstances. New Bedford Harbor’s 
designation as a Superfund site meant that the epa would 
serve as the primary permitting authority for the terminal 
project. The epa’s regional office in Boston and the National 
Marine Fisheries Service (known today as noaa Fisheries, the 
acronym denoting “National Oceanic and Atmospheric Ad-
ministration”) held the project to high standards and worked 
closely with Masscec and the design team to implement 
these standards. 

Since World War II, New Bedford’s relationship with the 
water has been complicated by its attempts to diversify its 
economic base through electronics manufacturing in its for-
mer mill buildings. In particular, two manufacturers of elec-

tronic components discharged wastewater containing pcbs 
directly and indirectly into New Bedford Harbor. In 1983 
the epa declared more than 18,000 acres of New Bedford 
Harbor and Buzzards Bay a Superfund site containing more 
than 1 million cu yd of sediment significantly contaminated 
with pcbs and heavy metals. In 1998 the agency issued a rec-
ord of decision that demarcated 450,000 cu yd of contami-
nated sediment to be removed from the harbor and placed in 
shoreline-confined disposal facilities. 

As part of this record of decision, the Commonwealth of 
Massachusetts requested an enhancement to the Superfund 
remedy that would allow the commonwealth to continue re-
mediation work in the harbor within a special regulatory en-
vironment that would parallel the Superfund process. This  
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and negotiating the anticipated rug-
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were gradually stepped as they pro-

gressed inshore. The sheet piles for the 
front half of the cells were epoxy coated, 
but uncoated sheet piles were used for 
the back half of the cells, which would 
not have direct exposure to seawater.

so-called state-enhanced remedy provision was incorporated 
into the record of decision to allow special handling and dis-
posal of dredge sediments from the navigation channel that 
contained contamination at a level below a certain threshold. 
Approximately 2.5 million cu yd of the sediment would not 
be suitable for disposal in the open water, would not be covered 
by the Superfund project, and would require dredging in or-

der to maintain the shipping channels 
at the Superfund site at their federal-
ly mandated depths. Using the state- 
enhanced remedy provision as a guide, 
the commonwealth and the design 
team worked in tandem with the ap-
propriate federal and state agencies to 
develop the regulatory process for the 
terminal project.

Ships entering New Bedford 
Harbor must pass through the hur-
ricane protection barrier construct-
ed by the U.S. Army Corps of Engi-
neers in the 1960s. The 3.5 mi long 
barrier includes a 150 ft wide gate 
within the 29 ft deep, 350 ft wide 
federal navigation channel. To en-
able deep-draft vessels to reach the 
New Bedford Marine Commerce 
Terminal, the project included the 
dredging of an 825 ft diameter turn-
ing basin and a 300 ft wide channel 
leading to the terminal. In this way 
ships entering the harbor through 

the hurricane barrier would have to pass to the north of the 
terminal, change direction by means of the turning basin, 
and then approach the terminal to the south.

The design team’s assessment of the project site to the 
south of the existing South Terminal included the following:

• Gathering information from land-side and waterside 
borings;

• Engaging land-side and waterside remote sensing 
programs;

• Analyzing side-scan sonar, vibracores, peat cores, and 
bottom material obtained by grab samplers within the 
dredge footprint;

• Gathering historical information on dredging at the 
South Terminal;
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recognized that constructing an en-
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would prove challenging from a reg-
ulatory perspective. However, build-
ing the new terminal in New Bed-
ford Harbor meant that development 
could proceed in a manner that ad-
dressed the environmental contam-
ination. For this reason, once New 
Bedford Harbor had been selected as 
the home for the Massachusetts off-
shore wind port, the commonwealth 
and the design team entered into dis-
cussions with environmental regula-
tory officials to begin developing a process that would be re-
sponsive to the project’s circumstances. New Bedford Harbor’s 
designation as a Superfund site meant that the epa would 
serve as the primary permitting authority for the terminal 
project. The epa’s regional office in Boston and the National 
Marine Fisheries Service (known today as noaa Fisheries, the 
acronym denoting “National Oceanic and Atmospheric Ad-
ministration”) held the project to high standards and worked 
closely with Masscec and the design team to implement 
these standards. 

Since World War II, New Bedford’s relationship with the 
water has been complicated by its attempts to diversify its 
economic base through electronics manufacturing in its for-
mer mill buildings. In particular, two manufacturers of elec-

tronic components discharged wastewater containing pcbs 
directly and indirectly into New Bedford Harbor. In 1983 
the epa declared more than 18,000 acres of New Bedford 
Harbor and Buzzards Bay a Superfund site containing more 
than 1 million cu yd of sediment significantly contaminated 
with pcbs and heavy metals. In 1998 the agency issued a rec-
ord of decision that demarcated 450,000 cu yd of contami-
nated sediment to be removed from the harbor and placed in 
shoreline-confined disposal facilities. 

As part of this record of decision, the Commonwealth of 
Massachusetts requested an enhancement to the Superfund 
remedy that would allow the commonwealth to continue re-
mediation work in the harbor within a special regulatory en-
vironment that would parallel the Superfund process. This  
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overview Plan

Constructed to accommodate the large 
cranes that will be capable of mov-

ing the heavy components associated 
with offshore wind energy projects, the 
New Bedford Marine Commerce Termi-
nal, right, included the use of cellular 

sheet-pile cofferdams for the bulkhead 
because they were seen as an attrac-

tive means of handling the heavy loads 
and negotiating the anticipated rug-

ged subsurface terrain. The front third 
of each cell’s sheet piles were driven 

to refusal, opposite, and the remainder 
were gradually stepped as they pro-

gressed inshore. The sheet piles for the 
front half of the cells were epoxy coated, 
but uncoated sheet piles were used for 
the back half of the cells, which would 
not have direct exposure to seawater.



stakeholder engagement process, Masscec instructed the 
design team to incorporate a crawler crane with a capacity  
of 1,350 metric tons and a maximum pick moment of  
15,000 metric ton–meters. This selection implied picks 
of 500 metric tons at 30 m, 333 metric tons at 45 m, and  
250 metric tons at 60 m. 

A detailed study of the bulkhead and uplands under these 
crane conditions revealed that while the pile-supported re-
lieving platform was sensitive to the size of the crane, the 
cofferdam structure was not as sensitive. In response, the de-

sign team minimized the size of the relieving platform to 
the width required to create a straight quayside and protect 
the scalloped waterside edges of the cellular cofferdams. Fur-
thermore, the study’s findings gave Masscec confidence that 
the cellular cofferdam structure, which offered advantages 
with regard to constructability, would be able to accommo-
date future loading patterns, even if heavier. Through this 
process, 4,100 psf became the “uniform load” and governed 
the cofferdam design with regard to hoop tension, shearing, 
and sliding. Meanwhile, the maximum pressure under the 
crane tracks in a loaded condition, or “point load,” governed 
the design of the pile-supported structure and the soil bear-
ing capacity. 

For high bearing capacities in the upland areas, the design 
team specified 3 ft of dense, graded aggregate over at least 
7 ft of heavily compacted fill. This dense, graded aggregate 
cap made it possible to leave in place sediment contaminated 
with less than 50 ppm of pcbs. The cap also strengthened the 
bearing capacity of the sediment so that the cranes would be 
able to move freely at the site without dunnage. 
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• Sampling contaminated sediment from underwater and 
contaminated soil and sampling groundwater from the up-
land area. 

With this information, the design team began to concep-
tualize the channel and bulkhead designs, together with their 
complex interrelations, from environmental, structural, and 
geotechnical perspectives. 

 The channel leading from the turning basin to the ter-
minal would be dredged to –30 ft with respect to mean 
lower low water (mllw) and end in a deep-draft (32 ft) 

berth on the north side of the bulkhead for incoming cargo ships 
and a shallow-draft (14 ft) berth on the south side of the bulk-
head for outgoing barges. Dredging of the channel leading to 
the new terminal was complicated by the presence of contami-
nation in the sediment to be dredged. The regulatory regime for 
the cleanup of New Bedford Harbor permitted the use of con-
fined aquatic disposal cells for disposing of contaminated dredge 
sediment from the harbor. The terminal project created such a 
cell in the harbor for the permanent disposal of the contaminat-
ed harbor sediment excavated in constructing the new terminal 
and the channel leading to it. 

The bulkhead would extend 1,000 ft to the south of the 
South Terminal and would be required to carry heavy loads 
up to the quayside. Key collaborators from the offshore wind 
industry provided early design criteria indicating that the 
bulkhead’s superimposed load should be at least 4,100 psf, 
much higher than the 500 to 1,000 psf seen in many U.S. 
bulkhead structures. As its members considered a range of 
options for the bulkhead, the design team realized that this 
significant capacity, combined with the harbor’s shallow bed-
rock and glacial geology, would be quite challenging. Ulti-
mately, the team opted to use cellular sheet-pile cofferdams 
for the construction because they were seen as offering an at-
tractive means of handling the heavy loads and negotiating 
the anticipated rugged subsurface terrain. However, before 
selecting this approach, the project participants evaluated in 
significant detail the basic loading criteria that had been pro-
vided by industry partners.

For several months during the spring and summer of 2011, 
Masscec conducted a stakeholder engagement process that 
included multiple offshore wind developers, and it also stud-
ied European offshore wind ports. Studies of ports at such lo-
cations in Germany as Bremerhaven and Cuxhaven revealed 
that many of the ports currently in use for offshore wind proj-
ects had been repurposed and possessed loading capacities 
ranging from 1,000 to 20,000 psf, the high end of which was 
located at specific heavy-load platforms. Most of the ports 
had not been designed for the construction staging associated 
with offshore wind projects, which complicated the effort to 
establish standard design criteria for a new U.S. port of this 
type. Several European ports were able to function with lower 
loading capacities because European-flag installation vessels, 
which, as noted above, cannot be used in the United States, 
can lift the heaviest objects from the waterside. Components 
can thus be moved about the upland areas through a combi-
nation of smaller cranes on dunnage and self-propelled modu-
lar transporters. 

Although the procedures at existing European terminals 
can work well, European colleagues impressed upon Mass-
cec and the design team that these measures limited the flex-
ibility of land-side logistics and would not be favored in the 
case of a new, purpose-built European terminal. A new U.S. 
terminal could be designed more efficiently, but it would 
also have to contend with the prohibition on European-flag 
installation vessels. Limiting the transfers to land-side cranes 
increases the radius of the “picks,” driving up the size of the 
crane and counterweight necessary for such picks and sub-
sequently increasing the peak loads under the tracks of the 
crane on the seaward side of the bulkhead. These consider-
ations led Masscec and the design team to consider loading 
criteria in more detail, going beyond the basic 4,100 psf orig-
inally suggested by the offshore wind industry. 

The cost of designing for heavy loads also led Masscec to 
investigate options for concentrated heavy-lift platforms that 
would involve stationary cranes at various locations along the 
bulkhead. However, these options were complicated by the 
presence of the so-called jack-up barges (also known as spud 
barges) that would be parked at the quayside during loading 
operations. Used to deliver the turbine components from the 
terminal to the wind farm, the barges employ multiple “legs” 
that are lowered to the ocean floor to jack up, or elevate, the 
barge above the water’s surface and create a stable platform for 
construction. These legs, however, are raised in the air when 
the barges are in shallow water, so the presence of the barges 
at the quayside would restrict the movements of the station-
ary cranes. This observation helped clarify that the quay-
side ought to support crawler cranes, which could maneuver 
around obstructions. The required pick radius of these crawl-
er cranes was determined on the basis of a survey of the vessels 
that were expected to service the terminal. 

Discussions with offshore wind component manufacturers 
provided guidance on the size and weight of future compo-
nents that may need to be loaded or unloaded. The stakehold-
er engagement process also revealed that existing offshore 
wind developers had various methods for using a staging 
port, that the logistics of offshore wind installation and the 
logistics of staging ports are continually evolving, and that 
the primary criterion that garnered consensus among stake-
holders was maximum flexibility at the site. 

Out of this process, Masscec and the design team con-
cluded that, because the heavy loads would require the use 
of crawler cranes throughout the site, it was important to di-
rectly study the loads that would be induced by large crawl-
er cranes on the cofferdams, the relieving platform, and the 
compacted upland soils. This clear characterization of the 
design loads would make it possible to investigate the mar-
ginal cost of increasing the loading capacity. Masscec had 
encountered similar circumstances during the design of the 
Wind Technology Testing Center. For that project, the de-
sign loads for the reaction structure and the dimensions of 
the building were directly related to the size of the blades 
that were expected to be tested. However, the blades contem-
plated for the design were larger and stronger than anything 
ever manufactured to that point. Based on its experience with  
the Wind Technology Testing Center and the results of the 
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termined in field by owner’s field representative. 
B Toe of sheets refusal on rocky material (-26 minimum); 
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as determined by engineer. Piles to be filled with 4,000 psi concrete  
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grouted piles to be filled with 4,000 psi concrete

F Rock sockets for piles to be minimum 6 in. larger than outer diameter of 
pile. Predrill rock sockets through loose and soft rocklike materials to sound 
rock as determined by engineer in field. Socket to penetrate 4 ft minimum into 
sound rock layer. Fill void to top with 4,000 psi grout or concrete
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stakeholder engagement process, Masscec instructed the 
design team to incorporate a crawler crane with a capacity  
of 1,350 metric tons and a maximum pick moment of  
15,000 metric ton–meters. This selection implied picks 
of 500 metric tons at 30 m, 333 metric tons at 45 m, and  
250 metric tons at 60 m. 

A detailed study of the bulkhead and uplands under these 
crane conditions revealed that while the pile-supported re-
lieving platform was sensitive to the size of the crane, the 
cofferdam structure was not as sensitive. In response, the de-

sign team minimized the size of the relieving platform to 
the width required to create a straight quayside and protect 
the scalloped waterside edges of the cellular cofferdams. Fur-
thermore, the study’s findings gave Masscec confidence that 
the cellular cofferdam structure, which offered advantages 
with regard to constructability, would be able to accommo-
date future loading patterns, even if heavier. Through this 
process, 4,100 psf became the “uniform load” and governed 
the cofferdam design with regard to hoop tension, shearing, 
and sliding. Meanwhile, the maximum pressure under the 
crane tracks in a loaded condition, or “point load,” governed 
the design of the pile-supported structure and the soil bear-
ing capacity. 

For high bearing capacities in the upland areas, the design 
team specified 3 ft of dense, graded aggregate over at least 
7 ft of heavily compacted fill. This dense, graded aggregate 
cap made it possible to leave in place sediment contaminated 
with less than 50 ppm of pcbs. The cap also strengthened the 
bearing capacity of the sediment so that the cranes would be 
able to move freely at the site without dunnage. 
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• Sampling contaminated sediment from underwater and 
contaminated soil and sampling groundwater from the up-
land area. 

With this information, the design team began to concep-
tualize the channel and bulkhead designs, together with their 
complex interrelations, from environmental, structural, and 
geotechnical perspectives. 

 The channel leading from the turning basin to the ter-
minal would be dredged to –30 ft with respect to mean 
lower low water (mllw) and end in a deep-draft (32 ft) 

berth on the north side of the bulkhead for incoming cargo ships 
and a shallow-draft (14 ft) berth on the south side of the bulk-
head for outgoing barges. Dredging of the channel leading to 
the new terminal was complicated by the presence of contami-
nation in the sediment to be dredged. The regulatory regime for 
the cleanup of New Bedford Harbor permitted the use of con-
fined aquatic disposal cells for disposing of contaminated dredge 
sediment from the harbor. The terminal project created such a 
cell in the harbor for the permanent disposal of the contaminat-
ed harbor sediment excavated in constructing the new terminal 
and the channel leading to it. 

The bulkhead would extend 1,000 ft to the south of the 
South Terminal and would be required to carry heavy loads 
up to the quayside. Key collaborators from the offshore wind 
industry provided early design criteria indicating that the 
bulkhead’s superimposed load should be at least 4,100 psf, 
much higher than the 500 to 1,000 psf seen in many U.S. 
bulkhead structures. As its members considered a range of 
options for the bulkhead, the design team realized that this 
significant capacity, combined with the harbor’s shallow bed-
rock and glacial geology, would be quite challenging. Ulti-
mately, the team opted to use cellular sheet-pile cofferdams 
for the construction because they were seen as offering an at-
tractive means of handling the heavy loads and negotiating 
the anticipated rugged subsurface terrain. However, before 
selecting this approach, the project participants evaluated in 
significant detail the basic loading criteria that had been pro-
vided by industry partners.

For several months during the spring and summer of 2011, 
Masscec conducted a stakeholder engagement process that 
included multiple offshore wind developers, and it also stud-
ied European offshore wind ports. Studies of ports at such lo-
cations in Germany as Bremerhaven and Cuxhaven revealed 
that many of the ports currently in use for offshore wind proj-
ects had been repurposed and possessed loading capacities 
ranging from 1,000 to 20,000 psf, the high end of which was 
located at specific heavy-load platforms. Most of the ports 
had not been designed for the construction staging associated 
with offshore wind projects, which complicated the effort to 
establish standard design criteria for a new U.S. port of this 
type. Several European ports were able to function with lower 
loading capacities because European-flag installation vessels, 
which, as noted above, cannot be used in the United States, 
can lift the heaviest objects from the waterside. Components 
can thus be moved about the upland areas through a combi-
nation of smaller cranes on dunnage and self-propelled modu-
lar transporters. 

Although the procedures at existing European terminals 
can work well, European colleagues impressed upon Mass-
cec and the design team that these measures limited the flex-
ibility of land-side logistics and would not be favored in the 
case of a new, purpose-built European terminal. A new U.S. 
terminal could be designed more efficiently, but it would 
also have to contend with the prohibition on European-flag 
installation vessels. Limiting the transfers to land-side cranes 
increases the radius of the “picks,” driving up the size of the 
crane and counterweight necessary for such picks and sub-
sequently increasing the peak loads under the tracks of the 
crane on the seaward side of the bulkhead. These consider-
ations led Masscec and the design team to consider loading 
criteria in more detail, going beyond the basic 4,100 psf orig-
inally suggested by the offshore wind industry. 

The cost of designing for heavy loads also led Masscec to 
investigate options for concentrated heavy-lift platforms that 
would involve stationary cranes at various locations along the 
bulkhead. However, these options were complicated by the 
presence of the so-called jack-up barges (also known as spud 
barges) that would be parked at the quayside during loading 
operations. Used to deliver the turbine components from the 
terminal to the wind farm, the barges employ multiple “legs” 
that are lowered to the ocean floor to jack up, or elevate, the 
barge above the water’s surface and create a stable platform for 
construction. These legs, however, are raised in the air when 
the barges are in shallow water, so the presence of the barges 
at the quayside would restrict the movements of the station-
ary cranes. This observation helped clarify that the quay-
side ought to support crawler cranes, which could maneuver 
around obstructions. The required pick radius of these crawl-
er cranes was determined on the basis of a survey of the vessels 
that were expected to service the terminal. 

Discussions with offshore wind component manufacturers 
provided guidance on the size and weight of future compo-
nents that may need to be loaded or unloaded. The stakehold-
er engagement process also revealed that existing offshore 
wind developers had various methods for using a staging 
port, that the logistics of offshore wind installation and the 
logistics of staging ports are continually evolving, and that 
the primary criterion that garnered consensus among stake-
holders was maximum flexibility at the site. 

Out of this process, Masscec and the design team con-
cluded that, because the heavy loads would require the use 
of crawler cranes throughout the site, it was important to di-
rectly study the loads that would be induced by large crawl-
er cranes on the cofferdams, the relieving platform, and the 
compacted upland soils. This clear characterization of the 
design loads would make it possible to investigate the mar-
ginal cost of increasing the loading capacity. Masscec had 
encountered similar circumstances during the design of the 
Wind Technology Testing Center. For that project, the de-
sign loads for the reaction structure and the dimensions of 
the building were directly related to the size of the blades 
that were expected to be tested. However, the blades contem-
plated for the design were larger and stronger than anything 
ever manufactured to that point. Based on its experience with  
the Wind Technology Testing Center and the results of the 
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F Rock sockets for piles to be minimum 6 in. larger than outer diameter of 
pile. Predrill rock sockets through loose and soft rocklike materials to sound 
rock as determined by engineer in field. Socket to penetrate 4 ft minimum into 
sound rock layer. Fill void to top with 4,000 psi grout or concrete
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stakeholder engagement process, Masscec instructed the 
design team to incorporate a crawler crane with a capacity  
of 1,350 metric tons and a maximum pick moment of  
15,000 metric ton–meters. This selection implied picks 
of 500 metric tons at 30 m, 333 metric tons at 45 m, and  
250 metric tons at 60 m. 

A detailed study of the bulkhead and uplands under these 
crane conditions revealed that while the pile-supported re-
lieving platform was sensitive to the size of the crane, the 
cofferdam structure was not as sensitive. In response, the de-

sign team minimized the size of the relieving platform to 
the width required to create a straight quayside and protect 
the scalloped waterside edges of the cellular cofferdams. Fur-
thermore, the study’s findings gave Masscec confidence that 
the cellular cofferdam structure, which offered advantages 
with regard to constructability, would be able to accommo-
date future loading patterns, even if heavier. Through this 
process, 4,100 psf became the “uniform load” and governed 
the cofferdam design with regard to hoop tension, shearing, 
and sliding. Meanwhile, the maximum pressure under the 
crane tracks in a loaded condition, or “point load,” governed 
the design of the pile-supported structure and the soil bear-
ing capacity. 

For high bearing capacities in the upland areas, the design 
team specified 3 ft of dense, graded aggregate over at least 
7 ft of heavily compacted fill. This dense, graded aggregate 
cap made it possible to leave in place sediment contaminated 
with less than 50 ppm of pcbs. The cap also strengthened the 
bearing capacity of the sediment so that the cranes would be 
able to move freely at the site without dunnage. 
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contaminated soil and sampling groundwater from the up-
land area. 

With this information, the design team began to concep-
tualize the channel and bulkhead designs, together with their 
complex interrelations, from environmental, structural, and 
geotechnical perspectives. 

 The channel leading from the turning basin to the ter-
minal would be dredged to –30 ft with respect to mean 
lower low water (mllw) and end in a deep-draft (32 ft) 

berth on the north side of the bulkhead for incoming cargo ships 
and a shallow-draft (14 ft) berth on the south side of the bulk-
head for outgoing barges. Dredging of the channel leading to 
the new terminal was complicated by the presence of contami-
nation in the sediment to be dredged. The regulatory regime for 
the cleanup of New Bedford Harbor permitted the use of con-
fined aquatic disposal cells for disposing of contaminated dredge 
sediment from the harbor. The terminal project created such a 
cell in the harbor for the permanent disposal of the contaminat-
ed harbor sediment excavated in constructing the new terminal 
and the channel leading to it. 

The bulkhead would extend 1,000 ft to the south of the 
South Terminal and would be required to carry heavy loads 
up to the quayside. Key collaborators from the offshore wind 
industry provided early design criteria indicating that the 
bulkhead’s superimposed load should be at least 4,100 psf, 
much higher than the 500 to 1,000 psf seen in many U.S. 
bulkhead structures. As its members considered a range of 
options for the bulkhead, the design team realized that this 
significant capacity, combined with the harbor’s shallow bed-
rock and glacial geology, would be quite challenging. Ulti-
mately, the team opted to use cellular sheet-pile cofferdams 
for the construction because they were seen as offering an at-
tractive means of handling the heavy loads and negotiating 
the anticipated rugged subsurface terrain. However, before 
selecting this approach, the project participants evaluated in 
significant detail the basic loading criteria that had been pro-
vided by industry partners.

For several months during the spring and summer of 2011, 
Masscec conducted a stakeholder engagement process that 
included multiple offshore wind developers, and it also stud-
ied European offshore wind ports. Studies of ports at such lo-
cations in Germany as Bremerhaven and Cuxhaven revealed 
that many of the ports currently in use for offshore wind proj-
ects had been repurposed and possessed loading capacities 
ranging from 1,000 to 20,000 psf, the high end of which was 
located at specific heavy-load platforms. Most of the ports 
had not been designed for the construction staging associated 
with offshore wind projects, which complicated the effort to 
establish standard design criteria for a new U.S. port of this 
type. Several European ports were able to function with lower 
loading capacities because European-flag installation vessels, 
which, as noted above, cannot be used in the United States, 
can lift the heaviest objects from the waterside. Components 
can thus be moved about the upland areas through a combi-
nation of smaller cranes on dunnage and self-propelled modu-
lar transporters. 

Although the procedures at existing European terminals 
can work well, European colleagues impressed upon Mass-
cec and the design team that these measures limited the flex-
ibility of land-side logistics and would not be favored in the 
case of a new, purpose-built European terminal. A new U.S. 
terminal could be designed more efficiently, but it would 
also have to contend with the prohibition on European-flag 
installation vessels. Limiting the transfers to land-side cranes 
increases the radius of the “picks,” driving up the size of the 
crane and counterweight necessary for such picks and sub-
sequently increasing the peak loads under the tracks of the 
crane on the seaward side of the bulkhead. These consider-
ations led Masscec and the design team to consider loading 
criteria in more detail, going beyond the basic 4,100 psf orig-
inally suggested by the offshore wind industry. 

The cost of designing for heavy loads also led Masscec to 
investigate options for concentrated heavy-lift platforms that 
would involve stationary cranes at various locations along the 
bulkhead. However, these options were complicated by the 
presence of the so-called jack-up barges (also known as spud 
barges) that would be parked at the quayside during loading 
operations. Used to deliver the turbine components from the 
terminal to the wind farm, the barges employ multiple “legs” 
that are lowered to the ocean floor to jack up, or elevate, the 
barge above the water’s surface and create a stable platform for 
construction. These legs, however, are raised in the air when 
the barges are in shallow water, so the presence of the barges 
at the quayside would restrict the movements of the station-
ary cranes. This observation helped clarify that the quay-
side ought to support crawler cranes, which could maneuver 
around obstructions. The required pick radius of these crawl-
er cranes was determined on the basis of a survey of the vessels 
that were expected to service the terminal. 

Discussions with offshore wind component manufacturers 
provided guidance on the size and weight of future compo-
nents that may need to be loaded or unloaded. The stakehold-
er engagement process also revealed that existing offshore 
wind developers had various methods for using a staging 
port, that the logistics of offshore wind installation and the 
logistics of staging ports are continually evolving, and that 
the primary criterion that garnered consensus among stake-
holders was maximum flexibility at the site. 

Out of this process, Masscec and the design team con-
cluded that, because the heavy loads would require the use 
of crawler cranes throughout the site, it was important to di-
rectly study the loads that would be induced by large crawl-
er cranes on the cofferdams, the relieving platform, and the 
compacted upland soils. This clear characterization of the 
design loads would make it possible to investigate the mar-
ginal cost of increasing the loading capacity. Masscec had 
encountered similar circumstances during the design of the 
Wind Technology Testing Center. For that project, the de-
sign loads for the reaction structure and the dimensions of 
the building were directly related to the size of the blades 
that were expected to be tested. However, the blades contem-
plated for the design were larger and stronger than anything 
ever manufactured to that point. Based on its experience with  
the Wind Technology Testing Center and the results of the 
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C 30 in. x 3/4 in. pipe pile within cells and 30 in. x 1 in. 
wall outside of cells (1,000 ton minimum). Piles outside of 
cell walls are to be socketed 4 ft minimum into sound rock 
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D 3 in. diameter extraheavy steel pipe pins 4 ft long

E 24 in. x 5/8 in. wall pipe pile 450 ton rock socket 4 ft into sound rock and 
grouted piles to be filled with 4,000 psi concrete

F Rock sockets for piles to be minimum 6 in. larger than outer diameter of 
pile. Predrill rock sockets through loose and soft rocklike materials to sound 
rock as determined by engineer in field. Socket to penetrate 4 ft minimum into 
sound rock layer. Fill void to top with 4,000 psi grout or concrete
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stakeholder engagement process, Masscec instructed the 
design team to incorporate a crawler crane with a capacity  
of 1,350 metric tons and a maximum pick moment of  
15,000 metric ton–meters. This selection implied picks 
of 500 metric tons at 30 m, 333 metric tons at 45 m, and  
250 metric tons at 60 m. 

A detailed study of the bulkhead and uplands under these 
crane conditions revealed that while the pile-supported re-
lieving platform was sensitive to the size of the crane, the 
cofferdam structure was not as sensitive. In response, the de-

sign team minimized the size of the relieving platform to 
the width required to create a straight quayside and protect 
the scalloped waterside edges of the cellular cofferdams. Fur-
thermore, the study’s findings gave Masscec confidence that 
the cellular cofferdam structure, which offered advantages 
with regard to constructability, would be able to accommo-
date future loading patterns, even if heavier. Through this 
process, 4,100 psf became the “uniform load” and governed 
the cofferdam design with regard to hoop tension, shearing, 
and sliding. Meanwhile, the maximum pressure under the 
crane tracks in a loaded condition, or “point load,” governed 
the design of the pile-supported structure and the soil bear-
ing capacity. 

For high bearing capacities in the upland areas, the design 
team specified 3 ft of dense, graded aggregate over at least 
7 ft of heavily compacted fill. This dense, graded aggregate 
cap made it possible to leave in place sediment contaminated 
with less than 50 ppm of pcbs. The cap also strengthened the 
bearing capacity of the sediment so that the cranes would be 
able to move freely at the site without dunnage. 
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• Sampling contaminated sediment from underwater and 
contaminated soil and sampling groundwater from the up-
land area. 

With this information, the design team began to concep-
tualize the channel and bulkhead designs, together with their 
complex interrelations, from environmental, structural, and 
geotechnical perspectives. 

 The channel leading from the turning basin to the ter-
minal would be dredged to –30 ft with respect to mean 
lower low water (mllw) and end in a deep-draft (32 ft) 

berth on the north side of the bulkhead for incoming cargo ships 
and a shallow-draft (14 ft) berth on the south side of the bulk-
head for outgoing barges. Dredging of the channel leading to 
the new terminal was complicated by the presence of contami-
nation in the sediment to be dredged. The regulatory regime for 
the cleanup of New Bedford Harbor permitted the use of con-
fined aquatic disposal cells for disposing of contaminated dredge 
sediment from the harbor. The terminal project created such a 
cell in the harbor for the permanent disposal of the contaminat-
ed harbor sediment excavated in constructing the new terminal 
and the channel leading to it. 

The bulkhead would extend 1,000 ft to the south of the 
South Terminal and would be required to carry heavy loads 
up to the quayside. Key collaborators from the offshore wind 
industry provided early design criteria indicating that the 
bulkhead’s superimposed load should be at least 4,100 psf, 
much higher than the 500 to 1,000 psf seen in many U.S. 
bulkhead structures. As its members considered a range of 
options for the bulkhead, the design team realized that this 
significant capacity, combined with the harbor’s shallow bed-
rock and glacial geology, would be quite challenging. Ulti-
mately, the team opted to use cellular sheet-pile cofferdams 
for the construction because they were seen as offering an at-
tractive means of handling the heavy loads and negotiating 
the anticipated rugged subsurface terrain. However, before 
selecting this approach, the project participants evaluated in 
significant detail the basic loading criteria that had been pro-
vided by industry partners.

For several months during the spring and summer of 2011, 
Masscec conducted a stakeholder engagement process that 
included multiple offshore wind developers, and it also stud-
ied European offshore wind ports. Studies of ports at such lo-
cations in Germany as Bremerhaven and Cuxhaven revealed 
that many of the ports currently in use for offshore wind proj-
ects had been repurposed and possessed loading capacities 
ranging from 1,000 to 20,000 psf, the high end of which was 
located at specific heavy-load platforms. Most of the ports 
had not been designed for the construction staging associated 
with offshore wind projects, which complicated the effort to 
establish standard design criteria for a new U.S. port of this 
type. Several European ports were able to function with lower 
loading capacities because European-flag installation vessels, 
which, as noted above, cannot be used in the United States, 
can lift the heaviest objects from the waterside. Components 
can thus be moved about the upland areas through a combi-
nation of smaller cranes on dunnage and self-propelled modu-
lar transporters. 

Although the procedures at existing European terminals 
can work well, European colleagues impressed upon Mass-
cec and the design team that these measures limited the flex-
ibility of land-side logistics and would not be favored in the 
case of a new, purpose-built European terminal. A new U.S. 
terminal could be designed more efficiently, but it would 
also have to contend with the prohibition on European-flag 
installation vessels. Limiting the transfers to land-side cranes 
increases the radius of the “picks,” driving up the size of the 
crane and counterweight necessary for such picks and sub-
sequently increasing the peak loads under the tracks of the 
crane on the seaward side of the bulkhead. These consider-
ations led Masscec and the design team to consider loading 
criteria in more detail, going beyond the basic 4,100 psf orig-
inally suggested by the offshore wind industry. 

The cost of designing for heavy loads also led Masscec to 
investigate options for concentrated heavy-lift platforms that 
would involve stationary cranes at various locations along the 
bulkhead. However, these options were complicated by the 
presence of the so-called jack-up barges (also known as spud 
barges) that would be parked at the quayside during loading 
operations. Used to deliver the turbine components from the 
terminal to the wind farm, the barges employ multiple “legs” 
that are lowered to the ocean floor to jack up, or elevate, the 
barge above the water’s surface and create a stable platform for 
construction. These legs, however, are raised in the air when 
the barges are in shallow water, so the presence of the barges 
at the quayside would restrict the movements of the station-
ary cranes. This observation helped clarify that the quay-
side ought to support crawler cranes, which could maneuver 
around obstructions. The required pick radius of these crawl-
er cranes was determined on the basis of a survey of the vessels 
that were expected to service the terminal. 

Discussions with offshore wind component manufacturers 
provided guidance on the size and weight of future compo-
nents that may need to be loaded or unloaded. The stakehold-
er engagement process also revealed that existing offshore 
wind developers had various methods for using a staging 
port, that the logistics of offshore wind installation and the 
logistics of staging ports are continually evolving, and that 
the primary criterion that garnered consensus among stake-
holders was maximum flexibility at the site. 

Out of this process, Masscec and the design team con-
cluded that, because the heavy loads would require the use 
of crawler cranes throughout the site, it was important to di-
rectly study the loads that would be induced by large crawl-
er cranes on the cofferdams, the relieving platform, and the 
compacted upland soils. This clear characterization of the 
design loads would make it possible to investigate the mar-
ginal cost of increasing the loading capacity. Masscec had 
encountered similar circumstances during the design of the 
Wind Technology Testing Center. For that project, the de-
sign loads for the reaction structure and the dimensions of 
the building were directly related to the size of the blades 
that were expected to be tested. However, the blades contem-
plated for the design were larger and stronger than anything 
ever manufactured to that point. Based on its experience with  
the Wind Technology Testing Center and the results of the 
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A Remove all organic and unsuitable soils to depths de-
termined in field by owner’s field representative. 
B Toe of sheets refusal on rocky material (-26 minimum); 
all piles in this area to have driving shoes

C 30 in. x 3/4 in. pipe pile within cells and 30 in. x 1 in. 
wall outside of cells (1,000 ton minimum). Piles outside of 
cell walls are to be socketed 4 ft minimum into sound rock 
as determined by engineer. Piles to be filled with 4,000 psi concrete  
as indicated.

D 3 in. diameter extraheavy steel pipe pins 4 ft long

E 24 in. x 5/8 in. wall pipe pile 450 ton rock socket 4 ft into sound rock and 
grouted piles to be filled with 4,000 psi concrete

F Rock sockets for piles to be minimum 6 in. larger than outer diameter of 
pile. Predrill rock sockets through loose and soft rocklike materials to sound 
rock as determined by engineer in field. Socket to penetrate 4 ft minimum into 
sound rock layer. Fill void to top with 4,000 psi grout or concrete

tyPiCal steel Cell 
for 32 ft DreDging

stakeholder engagement process, Masscec instructed the 
design team to incorporate a crawler crane with a capacity  
of 1,350 metric tons and a maximum pick moment of  
15,000 metric ton–meters. This selection implied picks 
of 500 metric tons at 30 m, 333 metric tons at 45 m, and  
250 metric tons at 60 m. 

A detailed study of the bulkhead and uplands under these 
crane conditions revealed that while the pile-supported re-
lieving platform was sensitive to the size of the crane, the 
cofferdam structure was not as sensitive. In response, the de-

sign team minimized the size of the relieving platform to 
the width required to create a straight quayside and protect 
the scalloped waterside edges of the cellular cofferdams. Fur-
thermore, the study’s findings gave Masscec confidence that 
the cellular cofferdam structure, which offered advantages 
with regard to constructability, would be able to accommo-
date future loading patterns, even if heavier. Through this 
process, 4,100 psf became the “uniform load” and governed 
the cofferdam design with regard to hoop tension, shearing, 
and sliding. Meanwhile, the maximum pressure under the 
crane tracks in a loaded condition, or “point load,” governed 
the design of the pile-supported structure and the soil bear-
ing capacity. 

For high bearing capacities in the upland areas, the design 
team specified 3 ft of dense, graded aggregate over at least 
7 ft of heavily compacted fill. This dense, graded aggregate 
cap made it possible to leave in place sediment contaminated 
with less than 50 ppm of pcbs. The cap also strengthened the 
bearing capacity of the sediment so that the cranes would be 
able to move freely at the site without dunnage. 
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contaminated soil and sampling groundwater from the up-
land area. 

With this information, the design team began to concep-
tualize the channel and bulkhead designs, together with their 
complex interrelations, from environmental, structural, and 
geotechnical perspectives. 

 The channel leading from the turning basin to the ter-
minal would be dredged to –30 ft with respect to mean 
lower low water (mllw) and end in a deep-draft (32 ft) 

berth on the north side of the bulkhead for incoming cargo ships 
and a shallow-draft (14 ft) berth on the south side of the bulk-
head for outgoing barges. Dredging of the channel leading to 
the new terminal was complicated by the presence of contami-
nation in the sediment to be dredged. The regulatory regime for 
the cleanup of New Bedford Harbor permitted the use of con-
fined aquatic disposal cells for disposing of contaminated dredge 
sediment from the harbor. The terminal project created such a 
cell in the harbor for the permanent disposal of the contaminat-
ed harbor sediment excavated in constructing the new terminal 
and the channel leading to it. 

The bulkhead would extend 1,000 ft to the south of the 
South Terminal and would be required to carry heavy loads 
up to the quayside. Key collaborators from the offshore wind 
industry provided early design criteria indicating that the 
bulkhead’s superimposed load should be at least 4,100 psf, 
much higher than the 500 to 1,000 psf seen in many U.S. 
bulkhead structures. As its members considered a range of 
options for the bulkhead, the design team realized that this 
significant capacity, combined with the harbor’s shallow bed-
rock and glacial geology, would be quite challenging. Ulti-
mately, the team opted to use cellular sheet-pile cofferdams 
for the construction because they were seen as offering an at-
tractive means of handling the heavy loads and negotiating 
the anticipated rugged subsurface terrain. However, before 
selecting this approach, the project participants evaluated in 
significant detail the basic loading criteria that had been pro-
vided by industry partners.

For several months during the spring and summer of 2011, 
Masscec conducted a stakeholder engagement process that 
included multiple offshore wind developers, and it also stud-
ied European offshore wind ports. Studies of ports at such lo-
cations in Germany as Bremerhaven and Cuxhaven revealed 
that many of the ports currently in use for offshore wind proj-
ects had been repurposed and possessed loading capacities 
ranging from 1,000 to 20,000 psf, the high end of which was 
located at specific heavy-load platforms. Most of the ports 
had not been designed for the construction staging associated 
with offshore wind projects, which complicated the effort to 
establish standard design criteria for a new U.S. port of this 
type. Several European ports were able to function with lower 
loading capacities because European-flag installation vessels, 
which, as noted above, cannot be used in the United States, 
can lift the heaviest objects from the waterside. Components 
can thus be moved about the upland areas through a combi-
nation of smaller cranes on dunnage and self-propelled modu-
lar transporters. 

Although the procedures at existing European terminals 
can work well, European colleagues impressed upon Mass-
cec and the design team that these measures limited the flex-
ibility of land-side logistics and would not be favored in the 
case of a new, purpose-built European terminal. A new U.S. 
terminal could be designed more efficiently, but it would 
also have to contend with the prohibition on European-flag 
installation vessels. Limiting the transfers to land-side cranes 
increases the radius of the “picks,” driving up the size of the 
crane and counterweight necessary for such picks and sub-
sequently increasing the peak loads under the tracks of the 
crane on the seaward side of the bulkhead. These consider-
ations led Masscec and the design team to consider loading 
criteria in more detail, going beyond the basic 4,100 psf orig-
inally suggested by the offshore wind industry. 

The cost of designing for heavy loads also led Masscec to 
investigate options for concentrated heavy-lift platforms that 
would involve stationary cranes at various locations along the 
bulkhead. However, these options were complicated by the 
presence of the so-called jack-up barges (also known as spud 
barges) that would be parked at the quayside during loading 
operations. Used to deliver the turbine components from the 
terminal to the wind farm, the barges employ multiple “legs” 
that are lowered to the ocean floor to jack up, or elevate, the 
barge above the water’s surface and create a stable platform for 
construction. These legs, however, are raised in the air when 
the barges are in shallow water, so the presence of the barges 
at the quayside would restrict the movements of the station-
ary cranes. This observation helped clarify that the quay-
side ought to support crawler cranes, which could maneuver 
around obstructions. The required pick radius of these crawl-
er cranes was determined on the basis of a survey of the vessels 
that were expected to service the terminal. 

Discussions with offshore wind component manufacturers 
provided guidance on the size and weight of future compo-
nents that may need to be loaded or unloaded. The stakehold-
er engagement process also revealed that existing offshore 
wind developers had various methods for using a staging 
port, that the logistics of offshore wind installation and the 
logistics of staging ports are continually evolving, and that 
the primary criterion that garnered consensus among stake-
holders was maximum flexibility at the site. 

Out of this process, Masscec and the design team con-
cluded that, because the heavy loads would require the use 
of crawler cranes throughout the site, it was important to di-
rectly study the loads that would be induced by large crawl-
er cranes on the cofferdams, the relieving platform, and the 
compacted upland soils. This clear characterization of the 
design loads would make it possible to investigate the mar-
ginal cost of increasing the loading capacity. Masscec had 
encountered similar circumstances during the design of the 
Wind Technology Testing Center. For that project, the de-
sign loads for the reaction structure and the dimensions of 
the building were directly related to the size of the blades 
that were expected to be tested. However, the blades contem-
plated for the design were larger and stronger than anything 
ever manufactured to that point. Based on its experience with  
the Wind Technology Testing Center and the results of the 
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A Remove all organic and unsuitable soils to depths de-
termined in field by owner’s field representative. 
B Toe of sheets refusal on rocky material (-26 minimum); 
all piles in this area to have driving shoes

C 30 in. x 3/4 in. pipe pile within cells and 30 in. x 1 in. 
wall outside of cells (1,000 ton minimum). Piles outside of 
cell walls are to be socketed 4 ft minimum into sound rock 
as determined by engineer. Piles to be filled with 4,000 psi concrete  
as indicated.

D 3 in. diameter extraheavy steel pipe pins 4 ft long

E 24 in. x 5/8 in. wall pipe pile 450 ton rock socket 4 ft into sound rock and 
grouted piles to be filled with 4,000 psi concrete

F Rock sockets for piles to be minimum 6 in. larger than outer diameter of 
pile. Predrill rock sockets through loose and soft rocklike materials to sound 
rock as determined by engineer in field. Socket to penetrate 4 ft minimum into 
sound rock layer. Fill void to top with 4,000 psi grout or concrete

tyPiCal steel Cell 
for 32 ft DreDging

stakeholder engagement process, Masscec instructed the 
design team to incorporate a crawler crane with a capacity  
of 1,350 metric tons and a maximum pick moment of  
15,000 metric ton–meters. This selection implied picks 
of 500 metric tons at 30 m, 333 metric tons at 45 m, and  
250 metric tons at 60 m. 

A detailed study of the bulkhead and uplands under these 
crane conditions revealed that while the pile-supported re-
lieving platform was sensitive to the size of the crane, the 
cofferdam structure was not as sensitive. In response, the de-

sign team minimized the size of the relieving platform to 
the width required to create a straight quayside and protect 
the scalloped waterside edges of the cellular cofferdams. Fur-
thermore, the study’s findings gave Masscec confidence that 
the cellular cofferdam structure, which offered advantages 
with regard to constructability, would be able to accommo-
date future loading patterns, even if heavier. Through this 
process, 4,100 psf became the “uniform load” and governed 
the cofferdam design with regard to hoop tension, shearing, 
and sliding. Meanwhile, the maximum pressure under the 
crane tracks in a loaded condition, or “point load,” governed 
the design of the pile-supported structure and the soil bear-
ing capacity. 

For high bearing capacities in the upland areas, the design 
team specified 3 ft of dense, graded aggregate over at least 
7 ft of heavily compacted fill. This dense, graded aggregate 
cap made it possible to leave in place sediment contaminated 
with less than 50 ppm of pcbs. The cap also strengthened the 
bearing capacity of the sediment so that the cranes would be 
able to move freely at the site without dunnage. 
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contaminated soil and sampling groundwater from the up-
land area. 

With this information, the design team began to concep-
tualize the channel and bulkhead designs, together with their 
complex interrelations, from environmental, structural, and 
geotechnical perspectives. 

 The channel leading from the turning basin to the ter-
minal would be dredged to –30 ft with respect to mean 
lower low water (mllw) and end in a deep-draft (32 ft) 

berth on the north side of the bulkhead for incoming cargo ships 
and a shallow-draft (14 ft) berth on the south side of the bulk-
head for outgoing barges. Dredging of the channel leading to 
the new terminal was complicated by the presence of contami-
nation in the sediment to be dredged. The regulatory regime for 
the cleanup of New Bedford Harbor permitted the use of con-
fined aquatic disposal cells for disposing of contaminated dredge 
sediment from the harbor. The terminal project created such a 
cell in the harbor for the permanent disposal of the contaminat-
ed harbor sediment excavated in constructing the new terminal 
and the channel leading to it. 

The bulkhead would extend 1,000 ft to the south of the 
South Terminal and would be required to carry heavy loads 
up to the quayside. Key collaborators from the offshore wind 
industry provided early design criteria indicating that the 
bulkhead’s superimposed load should be at least 4,100 psf, 
much higher than the 500 to 1,000 psf seen in many U.S. 
bulkhead structures. As its members considered a range of 
options for the bulkhead, the design team realized that this 
significant capacity, combined with the harbor’s shallow bed-
rock and glacial geology, would be quite challenging. Ulti-
mately, the team opted to use cellular sheet-pile cofferdams 
for the construction because they were seen as offering an at-
tractive means of handling the heavy loads and negotiating 
the anticipated rugged subsurface terrain. However, before 
selecting this approach, the project participants evaluated in 
significant detail the basic loading criteria that had been pro-
vided by industry partners.

For several months during the spring and summer of 2011, 
Masscec conducted a stakeholder engagement process that 
included multiple offshore wind developers, and it also stud-
ied European offshore wind ports. Studies of ports at such lo-
cations in Germany as Bremerhaven and Cuxhaven revealed 
that many of the ports currently in use for offshore wind proj-
ects had been repurposed and possessed loading capacities 
ranging from 1,000 to 20,000 psf, the high end of which was 
located at specific heavy-load platforms. Most of the ports 
had not been designed for the construction staging associated 
with offshore wind projects, which complicated the effort to 
establish standard design criteria for a new U.S. port of this 
type. Several European ports were able to function with lower 
loading capacities because European-flag installation vessels, 
which, as noted above, cannot be used in the United States, 
can lift the heaviest objects from the waterside. Components 
can thus be moved about the upland areas through a combi-
nation of smaller cranes on dunnage and self-propelled modu-
lar transporters. 

Although the procedures at existing European terminals 
can work well, European colleagues impressed upon Mass-
cec and the design team that these measures limited the flex-
ibility of land-side logistics and would not be favored in the 
case of a new, purpose-built European terminal. A new U.S. 
terminal could be designed more efficiently, but it would 
also have to contend with the prohibition on European-flag 
installation vessels. Limiting the transfers to land-side cranes 
increases the radius of the “picks,” driving up the size of the 
crane and counterweight necessary for such picks and sub-
sequently increasing the peak loads under the tracks of the 
crane on the seaward side of the bulkhead. These consider-
ations led Masscec and the design team to consider loading 
criteria in more detail, going beyond the basic 4,100 psf orig-
inally suggested by the offshore wind industry. 

The cost of designing for heavy loads also led Masscec to 
investigate options for concentrated heavy-lift platforms that 
would involve stationary cranes at various locations along the 
bulkhead. However, these options were complicated by the 
presence of the so-called jack-up barges (also known as spud 
barges) that would be parked at the quayside during loading 
operations. Used to deliver the turbine components from the 
terminal to the wind farm, the barges employ multiple “legs” 
that are lowered to the ocean floor to jack up, or elevate, the 
barge above the water’s surface and create a stable platform for 
construction. These legs, however, are raised in the air when 
the barges are in shallow water, so the presence of the barges 
at the quayside would restrict the movements of the station-
ary cranes. This observation helped clarify that the quay-
side ought to support crawler cranes, which could maneuver 
around obstructions. The required pick radius of these crawl-
er cranes was determined on the basis of a survey of the vessels 
that were expected to service the terminal. 

Discussions with offshore wind component manufacturers 
provided guidance on the size and weight of future compo-
nents that may need to be loaded or unloaded. The stakehold-
er engagement process also revealed that existing offshore 
wind developers had various methods for using a staging 
port, that the logistics of offshore wind installation and the 
logistics of staging ports are continually evolving, and that 
the primary criterion that garnered consensus among stake-
holders was maximum flexibility at the site. 

Out of this process, Masscec and the design team con-
cluded that, because the heavy loads would require the use 
of crawler cranes throughout the site, it was important to di-
rectly study the loads that would be induced by large crawl-
er cranes on the cofferdams, the relieving platform, and the 
compacted upland soils. This clear characterization of the 
design loads would make it possible to investigate the mar-
ginal cost of increasing the loading capacity. Masscec had 
encountered similar circumstances during the design of the 
Wind Technology Testing Center. For that project, the de-
sign loads for the reaction structure and the dimensions of 
the building were directly related to the size of the blades 
that were expected to be tested. However, the blades contem-
plated for the design were larger and stronger than anything 
ever manufactured to that point. Based on its experience with  
the Wind Technology Testing Center and the results of the 
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A Remove all organic and unsuitable soils to depths de-
termined in field by owner’s field representative. 
B Toe of sheets refusal on rocky material (-26 minimum); 
all piles in this area to have driving shoes

C 30 in. x 3/4 in. pipe pile within cells and 30 in. x 1 in. 
wall outside of cells (1,000 ton minimum). Piles outside of 
cell walls are to be socketed 4 ft minimum into sound rock 
as determined by engineer. Piles to be filled with 4,000 psi concrete  
as indicated.

D 3 in. diameter extraheavy steel pipe pins 4 ft long

E 24 in. x 5/8 in. wall pipe pile 450 ton rock socket 4 ft into sound rock and 
grouted piles to be filled with 4,000 psi concrete

F Rock sockets for piles to be minimum 6 in. larger than outer diameter of 
pile. Predrill rock sockets through loose and soft rocklike materials to sound 
rock as determined by engineer in field. Socket to penetrate 4 ft minimum into 
sound rock layer. Fill void to top with 4,000 psi grout or concrete
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 Masscec and the design team consulted with 
the Northeast Marine Pilots Association, of New-
port, Rhode Island, and the epa regarding the ap-

propriate width of the entrance channel. The marine pi-
lots have sole jurisdiction over the size of vessels that can 
be brought into New Bedford Harbor and over restric-
tions on these vessels. The organization’s enabling legis-
lation charges it with ensuring navigational safety in the 
federal approach channel, through the hurricane barrier, 
and within the harbor. Potential channel designs were de-
veloped for discussion and critique by the association and 
the epa, which evaluated them with an eye to minimizing 
untoward effects on the environment. Like the crane study 
that informed the bulkhead design, these channel designs 
were based on particular vessels, each of which 
has a unique combination of length, beam, draft, 
mass, propeller rotation, vessel rotation caused by 
currents, on-deck and below-deck cargo capac-
ity and cargo weight, exposed “sail” area—that 
is, the area of the vessel exposed to wind forces—
and bow or stern thruster capacity. Beyond main-
taining safe channel widths, the measures to en-
sure navigation safety could include restrictions 
on vessel operations under certain wind speeds 
and tidal and daylight conditions and require-
ments regarding the number and configuration of  
tugboats.

The process of evaluating even one or two par-
ticular vessels in the proposed channel required 
Masscec to commission the Maritime Simulation 
Institute—a division of the United States Mar-
itime Resource Center, of Middletown, Rhode 
Island—to build a model of New Bedford Har-
bor and the new navigational channels construct-
ed for the new terminal. The model enabled the 
marine pilots to conduct more than 100 simu-
lations. Moreover, Masscec organized a special 
meeting to introduce the district pilot commis-
sioner for the Commonwealth of Massachusetts 
and a U.S. Coast Guard representative to the reg-
ulatory team at the epa regional office in Boston. 
This introduction led to fruitful discussions cov-
ering multiple points of view on the channel and 
its construction. 

These efforts resulted in a 300 ft wide channel 
design with 1:3 side slopes. This would mean a 
400 ft wide channel at high tide accommodating 
tugboats of shallower draft on either side of the 
primary vessel, which would travel along the cen-
ter of the channel. Masscec and the design team 
also worked closely with the marine pilots to de-
sign navigational aids that would make the chan-
nel safer. Finally, the pilots set initial restrictions 
on vessel dimensions, wind speed, time of day, and 
other parameters, and they planned to review and 
modify these over time as they gained actual expe-
rience with the new channel.

The New Bedford Marine Commerce Termi-

nal is the first major element of marine infrastructure com-
pleted in the United States to service the offshore wind indus-
try. As such, it has afforded insights into the future of a new 
marine sector that has the potential to generate thousands of 
jobs and attract billions of dollars in investment over the next 
decade. The nature of this project required Masscec and the 
design team to take a highly interdisciplinary approach with 
regard to design, permitting, and construction. The funda-
mental principle of this approach involved defining and un-
derstanding challenges so that team members could discuss 
them thoroughly and expeditiously from multiple points of 
view before making decisions. 

For the Commonwealth of Massachusetts and the City 
of New Bedford, the design and construction of the New 

Bedford Marine Commerce Terminal offered an 
opportunity to accelerate the cleanup of New Bed-
ford Harbor and to plant the seeds of a 21st-cen-
tury economy in New Bedford. Boasting the high-
est revenue of any fishing port in the country, New 
Bedford hosts fishing vessels from every major East 
Coast port and maintains a strong connection to an 
industrial maritime culture that values working 
on the water. Expanding the harbor’s industrial ca-
pacity to meet the needs that will arise as offshore 
power generation comes into its own is widely 
viewed locally as both viable and attractive and is 
supported by a broad cross section of the public, 
including labor, business, the public sector, and 
environmentalists. 

In the 19th century New Bedford’s preemi-
nence in the whaling industry was such that it was 
referred to as the city that lit the world. With the 
completion of the New Bedford Marine Commerce 
Terminal, the city has embraced its roots as a work-
ing harbor and, once again, could light the world 
with the modern energy source of the 21st century: 
offshore wind. CE

Eric M. Hines, Ph.D., p.e., m.asce, is a principal of 
LeMessurier Consultants, Inc., of Boston. Jay A. Bork-
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cle Engineering, Inc., of Marion, Massachusetts. 
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 The final design of the bulkhead relied on  
61 ft diameter steel cells, called major cells, spaced  
82.9 ft apart on center and on 15.4 ft radius cells, 

called minor cells, located between the major cells. Sheet piles 
for the minor cells were designed for both the waterside and the 
upland side so that pile-driving and other equipment could op-
erate on top of the cells during construction. The front third of 
a cell’s sheet piles were driven to refusal, the remainder being 
gradually stepped as they progressed toward shore. 

The sheet piles for the front half of the cells were as-500-
12.7 sheets made of epoxy-coated, corrosion-resistant steel with 
a strength of 50 ksi. To reduce costs, lighter as-500-9.5 un-
coated sheet piles were used for the back half of the cells, which 
would not have direct exposure to seawater. (See the figure on 
pages 72 and 73.) The cells were topped with a shallow, hybrid 
relieving platform and marginal wharf expressly designed to 
withstand the crane loads discussed earlier. The design provided 
a pile-supported overhang with a maximum width of approxi-
mately 13 ft from the seaward face of the cells, and the fender 
system provided an additional standoff distance of 4 ft 9 in. The 
overhang and fender system was configured to provide enough 
room for the construction of a shaped slope of rock and soil ex-
tending from the toe of the sheet piles down to the berth dredge 
template. The finished slope was then protected from scour by 
the installation of a 16 in. precast-concrete mattress.

Masscec and the design team selected the cellular sheet-
pile cofferdam design for its ability to withstand heavy crane 
loads and accommodate reasonable differences in construct-
ed sheet tip elevations without compromising structural in-
tegrity. Because the cofferdam structure would draw its lat-
eral and vertical strength from the hoop tension capacity and 
the weight of the cells themselves, the cofferdam sheet piles 
were not required to develop a significant embedment at the 
sheet tip. Furthermore, the restraining effects of the subsurface 
boundary conditions on the constructed sheet tips would move 
the critical sheet junction point upward to where the sheet con-
nections were regular. This robust structural behavior of the 
circular, cellular cofferdam would enable it to tolerate, within 
reason, adjacent sheet tips being driven to different depths.

Although the cofferdam cells were well suited to handle 
slight variations in driven sheet tip elevations, there were con-
cerns about whether a contractor could drive flat sheets into 
very dense material that included obstructions. This led the 
design team to consider a variety of measures to reduce risk as 
part of the specification. If an obstruction were to block a sheet 
during the driving process, the resulting remedy would prove 
costly and affect the schedule’s critical path. Although driving 
an H-pile probe in the sheet location might be able to displace 
smaller obstructions, larger obstructions would require excava-
tion. Such excavation would probably necessitate the temporary 
removal of other sheets, as well as the cofferdam cell template. 
So the design team concluded that obstructions larger than 2 ft 
in diameter would have to be located and excavated before the 
template was set. To accomplish this, the specification included 
a requirement that the contractor conduct jet probing along all 
cell perimeters at 2 ft intervals. During construction, the design 
team approved the contractor’s request to replace jet probes with 
pile probes.

The design team also had to consider the dredging of the 
new channel and turning basin from environmental, geo-
technical, and logistical points of view and to coordinate the 
dredging with the land-side and waterside operations. This 
requirement resulted in the development of three dredge 
prisms based on prospective use or disposal scenarios for the 
dredged material. The three prisms were referred to as top of 
dredge, intermediate dredge, and bottom of dredge. 

Material in the top of dredge prism was considered to be 
environmentally and geotechnically unsuitable for reuse as 
capping material or upland fill. Material in the intermedi-
ate dredge prism was considered to be environmentally suit-
able for reuse as capping material but geotechnically unsuit-
able for reuse as upland fill. Material in the bottom of dredge 
prism was considered to be environmentally and geotech-
nically suitable for reuse as upland fill, provided it was pro-
cessed and graded accordingly. 

A substantial portion of the top of dredge prism included 
volumes of silty material inside the turning basin and exist-
ing federal channel, which most recently (around 1952) had 
been dredged to –30 ft mllw, and inside the existing chan-
nel at the South Terminal, which most recently (1968) had 
been dredged to –20 ft mllw. To provide tolerance for the 
dredging operation and to help ensure that the contaminat-
ed material would be adequately removed, the top of dredge 
prism itself was designed to extend into the harder material 
directly below it.

It was determined that some of the rock in the bottom of 
dredge prism would have to be blasted, triggering intensive 
engagement with the epa and the National Marine Fisher-
ies Service. Measures were needed to protect the endangered 
Atlantic sturgeon, the sensitive winter flounder, and other 
marine life-forms sensitive to impulses propagated through 
the water by blasts. Blasting activities also had to be coordi-
nated with the Corps of Engineers because the hurricane bar-
rier mentioned above that it had built was within 1,000 ft of 
the project blast zone and with the Massachusetts Historical 
Commission, which expressed concerns regarding the effects 
of blast vibrations on the nearby Palmer Island lighthouse, 
which dates to 1849. 

The resulting project modified 1,000 ft of existing har-
bor shoreline. Through discussions with the epa, the design 
team developed a series of mitigation measures designed to 
compensate for the displaced aquatic resource:

• Removal and proper disposal of more than 280,000 cu 
yd of pcb-contaminated sediment into a confined aquatic 
disposal cell; 

• Reuse of dredge spoils where possible;
• Creation of new spawning habitat for the winter floun-

der and an associated monitoring program to assess the suc-
cess of the new habitat;

• Establishment of a shellfish seeding program;
• Creation of a program to monitor the presence of endan-

gered terns in New Bedford Harbor; 
• Construction of 1 acre of salt marsh habitat in the harbor 

north of the terminal; 
• Creation of subtidal and intertidal habitat to compen-

sate for that filled by the project. 
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 Masscec and the design team consulted with 
the Northeast Marine Pilots Association, of New-
port, Rhode Island, and the epa regarding the ap-

propriate width of the entrance channel. The marine pi-
lots have sole jurisdiction over the size of vessels that can 
be brought into New Bedford Harbor and over restric-
tions on these vessels. The organization’s enabling legis-
lation charges it with ensuring navigational safety in the 
federal approach channel, through the hurricane barrier, 
and within the harbor. Potential channel designs were de-
veloped for discussion and critique by the association and 
the epa, which evaluated them with an eye to minimizing 
untoward effects on the environment. Like the crane study 
that informed the bulkhead design, these channel designs 
were based on particular vessels, each of which 
has a unique combination of length, beam, draft, 
mass, propeller rotation, vessel rotation caused by 
currents, on-deck and below-deck cargo capac-
ity and cargo weight, exposed “sail” area—that 
is, the area of the vessel exposed to wind forces—
and bow or stern thruster capacity. Beyond main-
taining safe channel widths, the measures to en-
sure navigation safety could include restrictions 
on vessel operations under certain wind speeds 
and tidal and daylight conditions and require-
ments regarding the number and configuration of  
tugboats.

The process of evaluating even one or two par-
ticular vessels in the proposed channel required 
Masscec to commission the Maritime Simulation 
Institute—a division of the United States Mar-
itime Resource Center, of Middletown, Rhode 
Island—to build a model of New Bedford Har-
bor and the new navigational channels construct-
ed for the new terminal. The model enabled the 
marine pilots to conduct more than 100 simu-
lations. Moreover, Masscec organized a special 
meeting to introduce the district pilot commis-
sioner for the Commonwealth of Massachusetts 
and a U.S. Coast Guard representative to the reg-
ulatory team at the epa regional office in Boston. 
This introduction led to fruitful discussions cov-
ering multiple points of view on the channel and 
its construction. 

These efforts resulted in a 300 ft wide channel 
design with 1:3 side slopes. This would mean a 
400 ft wide channel at high tide accommodating 
tugboats of shallower draft on either side of the 
primary vessel, which would travel along the cen-
ter of the channel. Masscec and the design team 
also worked closely with the marine pilots to de-
sign navigational aids that would make the chan-
nel safer. Finally, the pilots set initial restrictions 
on vessel dimensions, wind speed, time of day, and 
other parameters, and they planned to review and 
modify these over time as they gained actual expe-
rience with the new channel.

The New Bedford Marine Commerce Termi-

nal is the first major element of marine infrastructure com-
pleted in the United States to service the offshore wind indus-
try. As such, it has afforded insights into the future of a new 
marine sector that has the potential to generate thousands of 
jobs and attract billions of dollars in investment over the next 
decade. The nature of this project required Masscec and the 
design team to take a highly interdisciplinary approach with 
regard to design, permitting, and construction. The funda-
mental principle of this approach involved defining and un-
derstanding challenges so that team members could discuss 
them thoroughly and expeditiously from multiple points of 
view before making decisions. 

For the Commonwealth of Massachusetts and the City 
of New Bedford, the design and construction of the New 

Bedford Marine Commerce Terminal offered an 
opportunity to accelerate the cleanup of New Bed-
ford Harbor and to plant the seeds of a 21st-cen-
tury economy in New Bedford. Boasting the high-
est revenue of any fishing port in the country, New 
Bedford hosts fishing vessels from every major East 
Coast port and maintains a strong connection to an 
industrial maritime culture that values working 
on the water. Expanding the harbor’s industrial ca-
pacity to meet the needs that will arise as offshore 
power generation comes into its own is widely 
viewed locally as both viable and attractive and is 
supported by a broad cross section of the public, 
including labor, business, the public sector, and 
environmentalists. 

In the 19th century New Bedford’s preemi-
nence in the whaling industry was such that it was 
referred to as the city that lit the world. With the 
completion of the New Bedford Marine Commerce 
Terminal, the city has embraced its roots as a work-
ing harbor and, once again, could light the world 
with the modern energy source of the 21st century: 
offshore wind. CE

Eric M. Hines, Ph.D., p.e., m.asce, is a principal of 
LeMessurier Consultants, Inc., of Boston. Jay A. Bork-
land, p.g., is a vice president of Apex Companies, llc, 
which has its headquarters in Rockville, Maryland. Ches-
ter H. Myers, p.e., formerly served as project engineer for 
Apex Companies. Susan E. Nilson, p.e., m.asce, is pres-
ident and John A. DeRugeris, p.e., principal engineer of 
cle Engineering, Inc., of Marion, Massachusetts. 

PROJECT CREDITS  Owner: Massachusetts Clean 
Energy Center, Boston Owner’s adviser: LeMessurier 
Consultants, Inc., Boston Prime contractor and civil and 
environmental engineer: Apex Companies, llc, Rock-
ville, Maryland Structural engineer: cle Engineering, 
Inc., Marion, Massachusetts Geotechnical engineer: 
gza GeoEnvironmental, Inc., Norwood, Massa-
chusetts Contractor: Cashman-Weeks nb, a joint 
venture of Cashman Dredging, Inc., Quincy, Mas-
sachusetts, and Weeks Marine, Inc., Cranford, New  
Jersey

m a r c h  2 0 1 7  C i v i l  E n g i n e e r i n g  [77] 

 The final design of the bulkhead relied on  
61 ft diameter steel cells, called major cells, spaced  
82.9 ft apart on center and on 15.4 ft radius cells, 

called minor cells, located between the major cells. Sheet piles 
for the minor cells were designed for both the waterside and the 
upland side so that pile-driving and other equipment could op-
erate on top of the cells during construction. The front third of 
a cell’s sheet piles were driven to refusal, the remainder being 
gradually stepped as they progressed toward shore. 

The sheet piles for the front half of the cells were as-500-
12.7 sheets made of epoxy-coated, corrosion-resistant steel with 
a strength of 50 ksi. To reduce costs, lighter as-500-9.5 un-
coated sheet piles were used for the back half of the cells, which 
would not have direct exposure to seawater. (See the figure on 
pages 72 and 73.) The cells were topped with a shallow, hybrid 
relieving platform and marginal wharf expressly designed to 
withstand the crane loads discussed earlier. The design provided 
a pile-supported overhang with a maximum width of approxi-
mately 13 ft from the seaward face of the cells, and the fender 
system provided an additional standoff distance of 4 ft 9 in. The 
overhang and fender system was configured to provide enough 
room for the construction of a shaped slope of rock and soil ex-
tending from the toe of the sheet piles down to the berth dredge 
template. The finished slope was then protected from scour by 
the installation of a 16 in. precast-concrete mattress.

Masscec and the design team selected the cellular sheet-
pile cofferdam design for its ability to withstand heavy crane 
loads and accommodate reasonable differences in construct-
ed sheet tip elevations without compromising structural in-
tegrity. Because the cofferdam structure would draw its lat-
eral and vertical strength from the hoop tension capacity and 
the weight of the cells themselves, the cofferdam sheet piles 
were not required to develop a significant embedment at the 
sheet tip. Furthermore, the restraining effects of the subsurface 
boundary conditions on the constructed sheet tips would move 
the critical sheet junction point upward to where the sheet con-
nections were regular. This robust structural behavior of the 
circular, cellular cofferdam would enable it to tolerate, within 
reason, adjacent sheet tips being driven to different depths.

Although the cofferdam cells were well suited to handle 
slight variations in driven sheet tip elevations, there were con-
cerns about whether a contractor could drive flat sheets into 
very dense material that included obstructions. This led the 
design team to consider a variety of measures to reduce risk as 
part of the specification. If an obstruction were to block a sheet 
during the driving process, the resulting remedy would prove 
costly and affect the schedule’s critical path. Although driving 
an H-pile probe in the sheet location might be able to displace 
smaller obstructions, larger obstructions would require excava-
tion. Such excavation would probably necessitate the temporary 
removal of other sheets, as well as the cofferdam cell template. 
So the design team concluded that obstructions larger than 2 ft 
in diameter would have to be located and excavated before the 
template was set. To accomplish this, the specification included 
a requirement that the contractor conduct jet probing along all 
cell perimeters at 2 ft intervals. During construction, the design 
team approved the contractor’s request to replace jet probes with 
pile probes.

The design team also had to consider the dredging of the 
new channel and turning basin from environmental, geo-
technical, and logistical points of view and to coordinate the 
dredging with the land-side and waterside operations. This 
requirement resulted in the development of three dredge 
prisms based on prospective use or disposal scenarios for the 
dredged material. The three prisms were referred to as top of 
dredge, intermediate dredge, and bottom of dredge. 

Material in the top of dredge prism was considered to be 
environmentally and geotechnically unsuitable for reuse as 
capping material or upland fill. Material in the intermedi-
ate dredge prism was considered to be environmentally suit-
able for reuse as capping material but geotechnically unsuit-
able for reuse as upland fill. Material in the bottom of dredge 
prism was considered to be environmentally and geotech-
nically suitable for reuse as upland fill, provided it was pro-
cessed and graded accordingly. 

A substantial portion of the top of dredge prism included 
volumes of silty material inside the turning basin and exist-
ing federal channel, which most recently (around 1952) had 
been dredged to –30 ft mllw, and inside the existing chan-
nel at the South Terminal, which most recently (1968) had 
been dredged to –20 ft mllw. To provide tolerance for the 
dredging operation and to help ensure that the contaminat-
ed material would be adequately removed, the top of dredge 
prism itself was designed to extend into the harder material 
directly below it.

It was determined that some of the rock in the bottom of 
dredge prism would have to be blasted, triggering intensive 
engagement with the epa and the National Marine Fisher-
ies Service. Measures were needed to protect the endangered 
Atlantic sturgeon, the sensitive winter flounder, and other 
marine life-forms sensitive to impulses propagated through 
the water by blasts. Blasting activities also had to be coordi-
nated with the Corps of Engineers because the hurricane bar-
rier mentioned above that it had built was within 1,000 ft of 
the project blast zone and with the Massachusetts Historical 
Commission, which expressed concerns regarding the effects 
of blast vibrations on the nearby Palmer Island lighthouse, 
which dates to 1849. 

The resulting project modified 1,000 ft of existing har-
bor shoreline. Through discussions with the epa, the design 
team developed a series of mitigation measures designed to 
compensate for the displaced aquatic resource:

• Removal and proper disposal of more than 280,000 cu 
yd of pcb-contaminated sediment into a confined aquatic 
disposal cell; 

• Reuse of dredge spoils where possible;
• Creation of new spawning habitat for the winter floun-

der and an associated monitoring program to assess the suc-
cess of the new habitat;

• Establishment of a shellfish seeding program;
• Creation of a program to monitor the presence of endan-

gered terns in New Bedford Harbor; 
• Construction of 1 acre of salt marsh habitat in the harbor 

north of the terminal; 
• Creation of subtidal and intertidal habitat to compen-

sate for that filled by the project. 
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 Masscec and the design team consulted with 
the Northeast Marine Pilots Association, of New-
port, Rhode Island, and the epa regarding the ap-

propriate width of the entrance channel. The marine pi-
lots have sole jurisdiction over the size of vessels that can 
be brought into New Bedford Harbor and over restric-
tions on these vessels. The organization’s enabling legis-
lation charges it with ensuring navigational safety in the 
federal approach channel, through the hurricane barrier, 
and within the harbor. Potential channel designs were de-
veloped for discussion and critique by the association and 
the epa, which evaluated them with an eye to minimizing 
untoward effects on the environment. Like the crane study 
that informed the bulkhead design, these channel designs 
were based on particular vessels, each of which 
has a unique combination of length, beam, draft, 
mass, propeller rotation, vessel rotation caused by 
currents, on-deck and below-deck cargo capac-
ity and cargo weight, exposed “sail” area—that 
is, the area of the vessel exposed to wind forces—
and bow or stern thruster capacity. Beyond main-
taining safe channel widths, the measures to en-
sure navigation safety could include restrictions 
on vessel operations under certain wind speeds 
and tidal and daylight conditions and require-
ments regarding the number and configuration of  
tugboats.

The process of evaluating even one or two par-
ticular vessels in the proposed channel required 
Masscec to commission the Maritime Simulation 
Institute—a division of the United States Mar-
itime Resource Center, of Middletown, Rhode 
Island—to build a model of New Bedford Har-
bor and the new navigational channels construct-
ed for the new terminal. The model enabled the 
marine pilots to conduct more than 100 simu-
lations. Moreover, Masscec organized a special 
meeting to introduce the district pilot commis-
sioner for the Commonwealth of Massachusetts 
and a U.S. Coast Guard representative to the reg-
ulatory team at the epa regional office in Boston. 
This introduction led to fruitful discussions cov-
ering multiple points of view on the channel and 
its construction. 

These efforts resulted in a 300 ft wide channel 
design with 1:3 side slopes. This would mean a 
400 ft wide channel at high tide accommodating 
tugboats of shallower draft on either side of the 
primary vessel, which would travel along the cen-
ter of the channel. Masscec and the design team 
also worked closely with the marine pilots to de-
sign navigational aids that would make the chan-
nel safer. Finally, the pilots set initial restrictions 
on vessel dimensions, wind speed, time of day, and 
other parameters, and they planned to review and 
modify these over time as they gained actual expe-
rience with the new channel.

The New Bedford Marine Commerce Termi-

nal is the first major element of marine infrastructure com-
pleted in the United States to service the offshore wind indus-
try. As such, it has afforded insights into the future of a new 
marine sector that has the potential to generate thousands of 
jobs and attract billions of dollars in investment over the next 
decade. The nature of this project required Masscec and the 
design team to take a highly interdisciplinary approach with 
regard to design, permitting, and construction. The funda-
mental principle of this approach involved defining and un-
derstanding challenges so that team members could discuss 
them thoroughly and expeditiously from multiple points of 
view before making decisions. 

For the Commonwealth of Massachusetts and the City 
of New Bedford, the design and construction of the New 

Bedford Marine Commerce Terminal offered an 
opportunity to accelerate the cleanup of New Bed-
ford Harbor and to plant the seeds of a 21st-cen-
tury economy in New Bedford. Boasting the high-
est revenue of any fishing port in the country, New 
Bedford hosts fishing vessels from every major East 
Coast port and maintains a strong connection to an 
industrial maritime culture that values working 
on the water. Expanding the harbor’s industrial ca-
pacity to meet the needs that will arise as offshore 
power generation comes into its own is widely 
viewed locally as both viable and attractive and is 
supported by a broad cross section of the public, 
including labor, business, the public sector, and 
environmentalists. 

In the 19th century New Bedford’s preemi-
nence in the whaling industry was such that it was 
referred to as the city that lit the world. With the 
completion of the New Bedford Marine Commerce 
Terminal, the city has embraced its roots as a work-
ing harbor and, once again, could light the world 
with the modern energy source of the 21st century: 
offshore wind. CE
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61 ft diameter steel cells, called major cells, spaced  
82.9 ft apart on center and on 15.4 ft radius cells, 

called minor cells, located between the major cells. Sheet piles 
for the minor cells were designed for both the waterside and the 
upland side so that pile-driving and other equipment could op-
erate on top of the cells during construction. The front third of 
a cell’s sheet piles were driven to refusal, the remainder being 
gradually stepped as they progressed toward shore. 

The sheet piles for the front half of the cells were as-500-
12.7 sheets made of epoxy-coated, corrosion-resistant steel with 
a strength of 50 ksi. To reduce costs, lighter as-500-9.5 un-
coated sheet piles were used for the back half of the cells, which 
would not have direct exposure to seawater. (See the figure on 
pages 72 and 73.) The cells were topped with a shallow, hybrid 
relieving platform and marginal wharf expressly designed to 
withstand the crane loads discussed earlier. The design provided 
a pile-supported overhang with a maximum width of approxi-
mately 13 ft from the seaward face of the cells, and the fender 
system provided an additional standoff distance of 4 ft 9 in. The 
overhang and fender system was configured to provide enough 
room for the construction of a shaped slope of rock and soil ex-
tending from the toe of the sheet piles down to the berth dredge 
template. The finished slope was then protected from scour by 
the installation of a 16 in. precast-concrete mattress.

Masscec and the design team selected the cellular sheet-
pile cofferdam design for its ability to withstand heavy crane 
loads and accommodate reasonable differences in construct-
ed sheet tip elevations without compromising structural in-
tegrity. Because the cofferdam structure would draw its lat-
eral and vertical strength from the hoop tension capacity and 
the weight of the cells themselves, the cofferdam sheet piles 
were not required to develop a significant embedment at the 
sheet tip. Furthermore, the restraining effects of the subsurface 
boundary conditions on the constructed sheet tips would move 
the critical sheet junction point upward to where the sheet con-
nections were regular. This robust structural behavior of the 
circular, cellular cofferdam would enable it to tolerate, within 
reason, adjacent sheet tips being driven to different depths.

Although the cofferdam cells were well suited to handle 
slight variations in driven sheet tip elevations, there were con-
cerns about whether a contractor could drive flat sheets into 
very dense material that included obstructions. This led the 
design team to consider a variety of measures to reduce risk as 
part of the specification. If an obstruction were to block a sheet 
during the driving process, the resulting remedy would prove 
costly and affect the schedule’s critical path. Although driving 
an H-pile probe in the sheet location might be able to displace 
smaller obstructions, larger obstructions would require excava-
tion. Such excavation would probably necessitate the temporary 
removal of other sheets, as well as the cofferdam cell template. 
So the design team concluded that obstructions larger than 2 ft 
in diameter would have to be located and excavated before the 
template was set. To accomplish this, the specification included 
a requirement that the contractor conduct jet probing along all 
cell perimeters at 2 ft intervals. During construction, the design 
team approved the contractor’s request to replace jet probes with 
pile probes.

The design team also had to consider the dredging of the 
new channel and turning basin from environmental, geo-
technical, and logistical points of view and to coordinate the 
dredging with the land-side and waterside operations. This 
requirement resulted in the development of three dredge 
prisms based on prospective use or disposal scenarios for the 
dredged material. The three prisms were referred to as top of 
dredge, intermediate dredge, and bottom of dredge. 

Material in the top of dredge prism was considered to be 
environmentally and geotechnically unsuitable for reuse as 
capping material or upland fill. Material in the intermedi-
ate dredge prism was considered to be environmentally suit-
able for reuse as capping material but geotechnically unsuit-
able for reuse as upland fill. Material in the bottom of dredge 
prism was considered to be environmentally and geotech-
nically suitable for reuse as upland fill, provided it was pro-
cessed and graded accordingly. 

A substantial portion of the top of dredge prism included 
volumes of silty material inside the turning basin and exist-
ing federal channel, which most recently (around 1952) had 
been dredged to –30 ft mllw, and inside the existing chan-
nel at the South Terminal, which most recently (1968) had 
been dredged to –20 ft mllw. To provide tolerance for the 
dredging operation and to help ensure that the contaminat-
ed material would be adequately removed, the top of dredge 
prism itself was designed to extend into the harder material 
directly below it.

It was determined that some of the rock in the bottom of 
dredge prism would have to be blasted, triggering intensive 
engagement with the epa and the National Marine Fisher-
ies Service. Measures were needed to protect the endangered 
Atlantic sturgeon, the sensitive winter flounder, and other 
marine life-forms sensitive to impulses propagated through 
the water by blasts. Blasting activities also had to be coordi-
nated with the Corps of Engineers because the hurricane bar-
rier mentioned above that it had built was within 1,000 ft of 
the project blast zone and with the Massachusetts Historical 
Commission, which expressed concerns regarding the effects 
of blast vibrations on the nearby Palmer Island lighthouse, 
which dates to 1849. 

The resulting project modified 1,000 ft of existing har-
bor shoreline. Through discussions with the epa, the design 
team developed a series of mitigation measures designed to 
compensate for the displaced aquatic resource:

• Removal and proper disposal of more than 280,000 cu 
yd of pcb-contaminated sediment into a confined aquatic 
disposal cell; 

• Reuse of dredge spoils where possible;
• Creation of new spawning habitat for the winter floun-

der and an associated monitoring program to assess the suc-
cess of the new habitat;

• Establishment of a shellfish seeding program;
• Creation of a program to monitor the presence of endan-

gered terns in New Bedford Harbor; 
• Construction of 1 acre of salt marsh habitat in the harbor 

north of the terminal; 
• Creation of subtidal and intertidal habitat to compen-

sate for that filled by the project. 
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 Masscec and the design team consulted with 
the Northeast Marine Pilots Association, of New-
port, Rhode Island, and the epa regarding the ap-

propriate width of the entrance channel. The marine pi-
lots have sole jurisdiction over the size of vessels that can 
be brought into New Bedford Harbor and over restric-
tions on these vessels. The organization’s enabling legis-
lation charges it with ensuring navigational safety in the 
federal approach channel, through the hurricane barrier, 
and within the harbor. Potential channel designs were de-
veloped for discussion and critique by the association and 
the epa, which evaluated them with an eye to minimizing 
untoward effects on the environment. Like the crane study 
that informed the bulkhead design, these channel designs 
were based on particular vessels, each of which 
has a unique combination of length, beam, draft, 
mass, propeller rotation, vessel rotation caused by 
currents, on-deck and below-deck cargo capac-
ity and cargo weight, exposed “sail” area—that 
is, the area of the vessel exposed to wind forces—
and bow or stern thruster capacity. Beyond main-
taining safe channel widths, the measures to en-
sure navigation safety could include restrictions 
on vessel operations under certain wind speeds 
and tidal and daylight conditions and require-
ments regarding the number and configuration of  
tugboats.

The process of evaluating even one or two par-
ticular vessels in the proposed channel required 
Masscec to commission the Maritime Simulation 
Institute—a division of the United States Mar-
itime Resource Center, of Middletown, Rhode 
Island—to build a model of New Bedford Har-
bor and the new navigational channels construct-
ed for the new terminal. The model enabled the 
marine pilots to conduct more than 100 simu-
lations. Moreover, Masscec organized a special 
meeting to introduce the district pilot commis-
sioner for the Commonwealth of Massachusetts 
and a U.S. Coast Guard representative to the reg-
ulatory team at the epa regional office in Boston. 
This introduction led to fruitful discussions cov-
ering multiple points of view on the channel and 
its construction. 

These efforts resulted in a 300 ft wide channel 
design with 1:3 side slopes. This would mean a 
400 ft wide channel at high tide accommodating 
tugboats of shallower draft on either side of the 
primary vessel, which would travel along the cen-
ter of the channel. Masscec and the design team 
also worked closely with the marine pilots to de-
sign navigational aids that would make the chan-
nel safer. Finally, the pilots set initial restrictions 
on vessel dimensions, wind speed, time of day, and 
other parameters, and they planned to review and 
modify these over time as they gained actual expe-
rience with the new channel.

The New Bedford Marine Commerce Termi-

nal is the first major element of marine infrastructure com-
pleted in the United States to service the offshore wind indus-
try. As such, it has afforded insights into the future of a new 
marine sector that has the potential to generate thousands of 
jobs and attract billions of dollars in investment over the next 
decade. The nature of this project required Masscec and the 
design team to take a highly interdisciplinary approach with 
regard to design, permitting, and construction. The funda-
mental principle of this approach involved defining and un-
derstanding challenges so that team members could discuss 
them thoroughly and expeditiously from multiple points of 
view before making decisions. 

For the Commonwealth of Massachusetts and the City 
of New Bedford, the design and construction of the New 

Bedford Marine Commerce Terminal offered an 
opportunity to accelerate the cleanup of New Bed-
ford Harbor and to plant the seeds of a 21st-cen-
tury economy in New Bedford. Boasting the high-
est revenue of any fishing port in the country, New 
Bedford hosts fishing vessels from every major East 
Coast port and maintains a strong connection to an 
industrial maritime culture that values working 
on the water. Expanding the harbor’s industrial ca-
pacity to meet the needs that will arise as offshore 
power generation comes into its own is widely 
viewed locally as both viable and attractive and is 
supported by a broad cross section of the public, 
including labor, business, the public sector, and 
environmentalists. 

In the 19th century New Bedford’s preemi-
nence in the whaling industry was such that it was 
referred to as the city that lit the world. With the 
completion of the New Bedford Marine Commerce 
Terminal, the city has embraced its roots as a work-
ing harbor and, once again, could light the world 
with the modern energy source of the 21st century: 
offshore wind. CE
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 The final design of the bulkhead relied on  
61 ft diameter steel cells, called major cells, spaced  
82.9 ft apart on center and on 15.4 ft radius cells, 

called minor cells, located between the major cells. Sheet piles 
for the minor cells were designed for both the waterside and the 
upland side so that pile-driving and other equipment could op-
erate on top of the cells during construction. The front third of 
a cell’s sheet piles were driven to refusal, the remainder being 
gradually stepped as they progressed toward shore. 

The sheet piles for the front half of the cells were as-500-
12.7 sheets made of epoxy-coated, corrosion-resistant steel with 
a strength of 50 ksi. To reduce costs, lighter as-500-9.5 un-
coated sheet piles were used for the back half of the cells, which 
would not have direct exposure to seawater. (See the figure on 
pages 72 and 73.) The cells were topped with a shallow, hybrid 
relieving platform and marginal wharf expressly designed to 
withstand the crane loads discussed earlier. The design provided 
a pile-supported overhang with a maximum width of approxi-
mately 13 ft from the seaward face of the cells, and the fender 
system provided an additional standoff distance of 4 ft 9 in. The 
overhang and fender system was configured to provide enough 
room for the construction of a shaped slope of rock and soil ex-
tending from the toe of the sheet piles down to the berth dredge 
template. The finished slope was then protected from scour by 
the installation of a 16 in. precast-concrete mattress.

Masscec and the design team selected the cellular sheet-
pile cofferdam design for its ability to withstand heavy crane 
loads and accommodate reasonable differences in construct-
ed sheet tip elevations without compromising structural in-
tegrity. Because the cofferdam structure would draw its lat-
eral and vertical strength from the hoop tension capacity and 
the weight of the cells themselves, the cofferdam sheet piles 
were not required to develop a significant embedment at the 
sheet tip. Furthermore, the restraining effects of the subsurface 
boundary conditions on the constructed sheet tips would move 
the critical sheet junction point upward to where the sheet con-
nections were regular. This robust structural behavior of the 
circular, cellular cofferdam would enable it to tolerate, within 
reason, adjacent sheet tips being driven to different depths.

Although the cofferdam cells were well suited to handle 
slight variations in driven sheet tip elevations, there were con-
cerns about whether a contractor could drive flat sheets into 
very dense material that included obstructions. This led the 
design team to consider a variety of measures to reduce risk as 
part of the specification. If an obstruction were to block a sheet 
during the driving process, the resulting remedy would prove 
costly and affect the schedule’s critical path. Although driving 
an H-pile probe in the sheet location might be able to displace 
smaller obstructions, larger obstructions would require excava-
tion. Such excavation would probably necessitate the temporary 
removal of other sheets, as well as the cofferdam cell template. 
So the design team concluded that obstructions larger than 2 ft 
in diameter would have to be located and excavated before the 
template was set. To accomplish this, the specification included 
a requirement that the contractor conduct jet probing along all 
cell perimeters at 2 ft intervals. During construction, the design 
team approved the contractor’s request to replace jet probes with 
pile probes.

The design team also had to consider the dredging of the 
new channel and turning basin from environmental, geo-
technical, and logistical points of view and to coordinate the 
dredging with the land-side and waterside operations. This 
requirement resulted in the development of three dredge 
prisms based on prospective use or disposal scenarios for the 
dredged material. The three prisms were referred to as top of 
dredge, intermediate dredge, and bottom of dredge. 

Material in the top of dredge prism was considered to be 
environmentally and geotechnically unsuitable for reuse as 
capping material or upland fill. Material in the intermedi-
ate dredge prism was considered to be environmentally suit-
able for reuse as capping material but geotechnically unsuit-
able for reuse as upland fill. Material in the bottom of dredge 
prism was considered to be environmentally and geotech-
nically suitable for reuse as upland fill, provided it was pro-
cessed and graded accordingly. 

A substantial portion of the top of dredge prism included 
volumes of silty material inside the turning basin and exist-
ing federal channel, which most recently (around 1952) had 
been dredged to –30 ft mllw, and inside the existing chan-
nel at the South Terminal, which most recently (1968) had 
been dredged to –20 ft mllw. To provide tolerance for the 
dredging operation and to help ensure that the contaminat-
ed material would be adequately removed, the top of dredge 
prism itself was designed to extend into the harder material 
directly below it.

It was determined that some of the rock in the bottom of 
dredge prism would have to be blasted, triggering intensive 
engagement with the epa and the National Marine Fisher-
ies Service. Measures were needed to protect the endangered 
Atlantic sturgeon, the sensitive winter flounder, and other 
marine life-forms sensitive to impulses propagated through 
the water by blasts. Blasting activities also had to be coordi-
nated with the Corps of Engineers because the hurricane bar-
rier mentioned above that it had built was within 1,000 ft of 
the project blast zone and with the Massachusetts Historical 
Commission, which expressed concerns regarding the effects 
of blast vibrations on the nearby Palmer Island lighthouse, 
which dates to 1849. 

The resulting project modified 1,000 ft of existing har-
bor shoreline. Through discussions with the epa, the design 
team developed a series of mitigation measures designed to 
compensate for the displaced aquatic resource:

• Removal and proper disposal of more than 280,000 cu 
yd of pcb-contaminated sediment into a confined aquatic 
disposal cell; 

• Reuse of dredge spoils where possible;
• Creation of new spawning habitat for the winter floun-

der and an associated monitoring program to assess the suc-
cess of the new habitat;

• Establishment of a shellfish seeding program;
• Creation of a program to monitor the presence of endan-

gered terns in New Bedford Harbor; 
• Construction of 1 acre of salt marsh habitat in the harbor 

north of the terminal; 
• Creation of subtidal and intertidal habitat to compen-

sate for that filled by the project. 
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