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Abstract
The Town of Nantucket is proposing the installation of a 1,500kW wind turbine at the Madaket
Landfill Site, located on the western part of the island. The goal of this study was to determine
the feasibility of delivering the wind turbine and required construction equipment to the landfill
site. Atlantic has determined that because of complications associated with delivering large cargo
to an island, routing of materials will be more expensive than for a typical wind turbine project.
However, delivering the materials appears feasible and, in our opinion, should not be a fatal flaw
for the project.
The method of delivery that we recommend includes transporting the turbine components to the
island by barge, airlifting the turbine blades to the landfill site, and delivering the remaining
components to the Steamship Authority Pier to be transported by road. The total cost of this
method of delivery is liberally estimated to be $360,000. This does not include the additional
cost of renting, mobilizing, and demobilizing the construction crane, which is liberally estimated
to be $377,000.
Madaket Beach was determined to not be a feasible option for turbine delivery. Because of the
beach’s shallow shoreline it would not be a suitable site for a traditional Roll-On Roll-Off
(RORO) delivery. The delivery barge would need to be anchored much more than the typical
distance of 50 feet offshore, and the RORO operation would require dredging or construction of
in-the-water structures for unloading. The permitting process associated with such an operation
would be difficult, time-consuming, and subject to appeal. For these reasons, RORO delivery to
a beach is not recommended.
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1.

Project Background
The proposed wind turbine project site is the Madaket Landfill located in Nantucket, MA.
The Town of Nantucket intends to install a single 1500kW turbine at the site, with the goal
of commercial operation by 2012. Preliminary feasibility analyses have been completed,
including: Phase I Avian Study, Feasibility Studies, and a Meteorological Study. Wind data
was collected at the site from September 1st, 2005 to August 31st, 2006. Wind monitoring
equipment was installed on an existing radio tower with a height of 468 feet. The exact
location of the tower was 41.281º N, -70.169º W (WGS84). The average wind speed at the
site was 9.7 meters/second, and the average wind shear was 0.23.

Figure 1: Madaket Land Fill Turbine Site Location (SITE)
The Town of Nantucket wants to determine if any fatal flaws may exist for the project, and
it has been identified that an important outstanding issue is the feasibility of turbine
delivery to the island. Atlantic Design Engineers, has been hired by the Town of
Nantucket, along with LEC, to conduct a fatal flaws analysis of the turbine delivery
process. This analysis is to include both marine transport (from a nearby port to Madaket
Beach or another site) and land transport (from the point of delivery to the landfill site).
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2.

Turbine Routing
Transporting the turbine to the project site would occur in two phases. The first would be
the marine transport from the mainland to Nantucket. The second would be the land
transport from the point of delivery to the project site. Details for both phases are outlined
in the sections below.
Note: The shipping policies of turbine vendors vary considerably. Usually the turbine’s
price will be adjusted depending on how far the vendor is asked to ship the turbine,
whether it be all the way to the project site, or only so far as the closest major port. The
details of each company’s policies should be examined when purchasing the turbine.
The Town of Nantucket has stated a preference for installing a turbine rated at 1500kW or
higher. Below is a table with the weights and dimensions for a common 1500kW turbine:
the General Electric 1.5 Turbine with a four-section, 80m tower and an 82m rotor:
1500kW Turbine, 80m Tower, 70.5m Rotor

2.1

Component

Quantity

Length x Width x Height (ft)

Weight (lbs)

Rotor Blades

3

112.0 x 13.2 x 9.2

18,100 (ea.)

Hub

1

14.8 x 13.1 x 11.5

31,300

Nacelle Cap

1

13.3 x 12.8 x 12.4

28,100

Nacelle Bottom

1

13.1 x 8.8 x 6.2

440

Generator

1

16.4 x 16.3 x 11.2

101,200

Spinner

1

11.2 x 11.2 x 7.2

1,700

Upper Tower

1

75.0 x 8.4 x 10.8

48.800

Upper-Middle

1

67.0 x 10.8 x 13.8

74,300

Middle Tower

1

67.0 x 13.8 x 13.8

82,900

Lower Tower

1

48.0 x 13.8 x 13.8

120.100

Foundation Ring

1

13.8 x 14.8 x 5.4

22,700

Marine Transport

Marine transport of turbine components could be from any number of local ports,
depending on the brand of turbine that is purchased and the arrangements that are made.
During our discussions with marine transport companies, the ports of New York, New
York; Providence, Rhode Island; Boston, Massachusetts; and New Bedford, Massachusetts
were all mentioned as possibilities.
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For turbine components, transport by barge would be required. Prices for renting the
required barge and tug boat are calculated on a per diem basis. The estimates below use a
portal-to-portal timeline of six days. However, it is important to note that if adverse
weather conditions or other complications were to extend the voyage, the Town of
Nantucket would still be required to pay the daily rate for the barge and tug.
Price Estimates:
Hughes Marine – $75,400 (24 hours to unload, $400 for every additional hour)
Seaboats Inc. – $72,000 (not including port costs)
It is possible to ship components from Hyannis to Nantucket using the Nantucket Ferry, but
trucks shipping the components would have to be of a standard-size. This would rule out
shipping most of the turbine components. However, it is likely that the crane components
could be shipped by ferry (see Section 3: Routing of Turbine Erection Equipment for more
details).
2.2

Points of Entry

There are three different methods for the delivery of turbine components. Method A would
deliver the components directly to Nantucket’s Steamship Authority Pier. Method B would
execute a Roll-On Roll-Off (RORO) delivery at a local beach. Method C would use a
hybrid approach, delivering some components to the pier, some components to the beach,
and/or airlifting some components by helicopter. The benefits and drawbacks of each
method are outlined below:
a)

Delivery to Pier
Delivery directly to the Steamship Authority Pier on Nantucket would be the most
straightforward option. The port, located in the island’s downtown area, is already set up to
handle large-scale commercial shipping. However, due to the unusually large size of wind
turbine components, transporting the components through the narrow streets of Nantucket’s
downtown area could prove difficult. Also, it should be noted that Nantucket’s pier does
not feature a crane for unloading, so any cargo transported to the pier should be prepared
for roll-off delivery.

b)

RORO Delivery to Beach
As an alternative to delivering to the pier, a direct delivery to a local beach has been
proposed. A beach delivery would avoid complications associated with shipping the
equipment through the downtown area. A RORO technique would be used to transport the
equipment, already loaded on trucks inside of the barge, directly from the barge, across the
beach, onto a nearby roadway, and then to the project site.
Per our scope of work, Madaket Beach was investigated as a potential landing site.
However, the shoreline was deemed too shallow for traditional RORO delivery.
Because the beach has only a 1.5% grade (on average), the barge would not be able to
navigate to within 50 feet of the shoreline, as is traditionally required (see Appendix D for
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more details). Because of this, a delivery to Madaket Beach would probably require
dredging or the construction or a temporary structure in the water to facilitate unloading.
Alterations to the beach itself would be required as well. Madaket Beach, like most
Nantucket beaches, is composed of a beach and dune environment. In order to move the
trucks across the beach, the sand would need to be compacted to 5,000 pounds per square
foot, and ramps and planking would need to be laid down. Additionally, any beach delivery
would have to comply with town, state, and possibly federal regulations (see Section 4:
Permitting Requirements for more details).
c)

Hybrid Delivery Option
It is also possible that a varied approach to be used, delivering some components to the
pier, some components to the beach, and/or to airlifting some components by helicopter.
The crane components, for example, are broken down and packed very tightly, and it could
be easier and more cost-effective to deliver them directly to the pier. For the turbine blades,
for example, airlifting may be the only viable option (for more details on air transport, see
Section 2.4: Possible Air Transport of Blades).

2.3

Land Transport

Once the turbine components and crane are unloaded, delivery to the landfill site would
utilize existing roadways. Traditional Massachusetts Department of Transportation
permitting would be required, and the land-transport company that is hired will need to
perform a site investigation. It is possible that some roadways will need reinforcement or
other preparation (e.g. cobblestone streets, bridges). It will also need to be verified that
selected routes have appropriate overhead clearance and turning radii for the components.
Transportation from the Steamship Authority Pier would utilize an established commercial
trucking route from Broad Street, to North Water Street, to Cliff Road, and then on to the
landfill site. However, the turn from Broad Street onto North Water Street is of particular
concern. Although the turn is less than 90 degrees, the narrow street could make it difficult
to transport some of the larger turbine components (see Appendix C for more details). Our
discussions with various land transport companies and the Nantucket Planning Office have
led us to believe that this turn could be an issue for any truck longer than 90 feet. Most
1,500kW wind turbines have tower sections less than 90 feet long, but this may rule out
transporting the turbine blades by this route.
Price Estimate:
Hallamore –

Offloading and Transportation
Crane Rental
Crane Mobilization
Crane Demobilization
Price estimate for option A, B, or C
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$135,000
$127,000
$85,000
$85,000

$432,000

2.4

Air Transport of Blades

Erickson Air-Crane, based in Central Point, Oregon, specializes in the air transport of
heavy equipment by helicopter. According to Mr. Martin Cude, the Sales Manager of
Aerial Construction Services, the company has been responsible for the air lift of medium
to commercial scale turbine blades in several states.
The major advantage of airlifting the turbine blades on Nantucket would be to avoid having
to transport such lengthy objects through the narrow Nantucket streets. Airlift operations
are weather dependent. However, according Mr. Cude, only severe wind or extremely low
visibility would hamper the flight operation. The lift from the barge also requires that the
seas not be exceptionally rough. For a more detailed outline of Erickson Air-Crane’s
procedures, please see Appendix H.
Price Estimate:
Erickson Air-Crane – $93,000
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3.

Routing of Turbine Erection Equipment
In addition to the turbine components, a large crane will need to be shipped to Nantucket to
allow for the turbine’s construction. A crane similar to the Manitowoc 16000 will likely be
used. For shipping, large cranes are generally broken down into small pieces, shipped, and
then assembled on site. The manufacturer’s recommended transport setup is outlined in the
table in Appendix I. The crane would be shipped in 42 sections, on 19 separate, standardsize truck loads. The total weight of the sections is 525,000 lbs.
Because cranes are traditionally transported on standard size trucks, the crane could either
be shipped by ferry or by barge. Trucks on the ferry must be: no wider than 11.5 feet, no
taller than 13.5 feet, no longer than 80 feet, and no heavier than 80,000 lbs. Ferry rates are
listed in Appendix J and an estimate of the total cost is listed below. It is likely, due to the
ferry’s limited capacity and limited number of daily trips, that shipments would have to be
spread over a 2-3 day period. Barge prices would likely remain constant regardless of
whether the crane were included along with the turbine components, however there could
be some savings due to reduced loading and unloading times.
Price Estimates:
Nantucket Ferry – $16,800 (price is for shipping crane components only)
Barge – $0 (price is included in general barge pricing, see Section 2.1)
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4.

Permitting Requirements
The permitting requirements for a delivery to the Steamship Authority Pier, a RORO
delivery to Madaket Beach, and the airlifting of the turbine blades are outlined below:

a)

Delivery to Pier
Traditional delivery to Nantucket’s pier would not require any additional permitting.

b)

RORO Delivery to Beach
LEC conducted a review of the permitting process that would be necessary for a RORO
delivery of wind turbine components to a Madaket Beach. (For a list of other potential
beach delivery sites, see Appendix B).
Madaket Beach has several associated Wetlands Resource Areas. These areas are protected
under the Massachusetts Wetlands Protection Act (M.G.L. c. 131, s. 40), its implementing
Regulations (310 CMR 10.00), and the Town of Nantucket Wetlands Protection Bylaw and
Nantucket Wetlands Protection Rules and Regulations. Any proposed work activity within
the Wetlands Resource Areas or their associated 100 foot Buffer Zones would require
filing for the appropriate permits with the Massachusetts Department of Environmental
Protection and the Town of Nantucket Conservation Commission. Under these
jurisdictions, a Wetlands Order of Conditions would be required for this site. Attaining this
permit is estimated to take 3-6 months and cost between $5,000 and $10,000. And while
the prospects of attaining this permit are good, there is the possibility of an appeal of the
Wetlands Order.
Also, because this project has received funding from the State of Massachusetts, and
because the operation would require the alteration of a coastal area (MEPA Regulations
301 CMR 11.00), an Environmental Notification Form would need to be filed per the
Massachusetts Environmental Policy Act (MEPA). Depending on the extent of the
alterations, an Environmental Impact Report could be required as well. The MEPA
permitting process could range in cost from $5,000 to $50,000 and take anywhere from two
months to two years, depending on the level of reporting.
There could also be permitting required from the U.S. Army Corps of Engineers if
dredging or in-the-water construction were to occur, per Section 10 of the Rivers and
Harbors Act of 1899 (33 U.S.C. 403). This involvement of a federal agency could also
trigger involvement from the U.S. Fish and Wildlife Service. Additionally, these operations
would require that a Chapter 91 Waterways License Application be submitted to the
Massachusetts Department of Environmental Protection. The Army Corps and Chapter 91
permitting processes could range in cost from $2,500 to $15,000 and take anywhere from
six months to a year to complete.
Finally, the Nantucket Harbormaster will require direct involvement and control of any
mooring plan, security, and navigational impacts.
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c)

Air Transport of Blades
A Federal Aviation Administration flight plan evaluation will need to be submitted by
Erickson Air-Crane for approval of the operation and flight path, however no state-level
permitting is required. Some local permitting may be needed to prepare a staging area or
temporarily close local roadways. Erickson requires that all people, cars, and buildings
within 500 feet of the site and 1,000 feet along the flight path of the helicopter be
evacuated during the lift operation. If a staging area is needed, it must be a 200’ by 200’
area that is level, and the helicopter’s flight path must be 300’ wide (see Appendix H for
more details).
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5. Recommendations
Specific plans for the routing of the turbine and construction equipment cannot be made
until the turbine is purchased and construction and transport companies are hired. However,
there appear to be several feasible options for turbine routing. The following table was
designed to help illustrate the feasibility of the various shipping methods:
Routing Methods Matrix
Blades

Nacelle

Tower

Crane

Delivery
to Pier

Maybe

Yes

Yes

Yes

Delivery
to Beach

Yes

Yes

Yes

Yes

Delivery
by Ferry

No

No

No

Yes

Helicopter
from Barge

Yes

No

No

No

Complications
It is uncertain if vehicles longer
than 90’ will be able to navigate
through town. Site walk from
transportation company needed.
Special permitting required for
beach landing, at the town level,
the state level, and possibly
the federal level.
Trucks must be no wider than
11.5 ft, no taller than 13.5 ft, no
longer than 80 ft, and no heavier
than 80,000 lbs.
Components heavier than
21,000 lbs (e.g. the nacelle)
cannot be lifted by helicopter.

Given what we know about each method’s feasibility and the complications that come with
it, we are able to make the following recommendations:
a)

Atlantic recommends that the turbine blades, if they are not able to be navigated
through town, be airlifted to the project site by helicopter. Erickson Air-Crane has
significant experience airlifting heavy equipment, including wind turbine blades. Although
an airlift is a significant one-time cost, the avoidance of the environmental permitting
related to a beach delivery could make this option worthwhile if transporting the blades
through town is not possible.

b)

Atlantic recommends that, when a land transport company is hired, they elaborate
and refine transportation methodology. In conversations with various land-transport
companies, representatives were hesitant to predict whether the larger components could be
transported through the downtown area. They stated that a site investigation would be
needed in order to make such a determination. The turn from Broad Street onto North
Water Street is of particular concern (see Appendix C for more details). Most of the experts
seem to agree that it is questionable whether the turbine blades (with a length of about 112
feet) would be able to make the turn. They also seem to agree that the tower and nacelle
would be able to make the turn, so long as the towers sections do not exceed 90 feet in
12

length. Typically, once a turbine is purchased, the land transport company can be hired
through the turbine producer.
c)

Atlantic recommends that a RORO delivery to the beach be used only as a final
option. Obtaining the necessary permits for a beach delivery could be difficult and timeconsuming. Also, LEC reports that it may not be impossible to find a suitable site for a
traditional RORO delivery. In that case, dredging or construction would be necessary,
which would make the permitting process even more difficult. Additionally, because of the
sensitivity of the natural beach environment, a RORO delivery could trigger opposition
from the general public.
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6. Final Estimate
Our final estimate for the transport of turbine components to the Madaket Landfill Site is
outlined below. Please note that this estimate is for the recommended Hybrid Delivery
Method: transporting the crane by ferry, transporting the nacelle and tower via the port, and
transporting the turbine blades by airlift (for analysis of an alternative option, please see
Appendix A). It is possible that the turbine blades and/or the crane could be delivered via the
port at a reduced cost, thus eliminating the charge for the airlift and/or the use of the ferry,
but we have chosen to estimate liberally. We have also added a 20% contingency factor to
account for potential changes in work scope, inflation, changes in fuel prices, weather
delays, and other unknowns. This contingency factor is admittedly large, but we think a
liberal estimate is appropriate given the complicated nature of an island delivery.
Routing Cost Summary:
Crane

– Transport by Ferry
– Rental Fee
– Mobilization
– Demobilization

$16,800
$127,000
$85,000
$85,000
$313,800

Nacelle &
Tower

– Transport by Barge
– Mobilization

$72,000
$135,000
$207,000

Blades

– Transport by Barge
– Mobilization

$0 (included above)
$93,000
$93,000

Crane Costs:
Turbine Costs:
Contingency (20%):

$313,800
$300,000
$122,700

TOTAL COST:

$736,500
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Appendix A: Routing Flowcharts

Turbine and Crane Routing Flowcharts
Madaket Wind Turbine Project
Nantucket, MA
Option A: Ferry, Barge, and Airlift
Cost Summary:

Option B: Roll-On Roll-Off Delivery to Beach
Cost Summary:

Crane

–
–
–
–

Transportation by Ferry
Rental Fee
Mobilization
Demobilization

$16,800
$127,000
$85,000
$85,000
$313,800

Crane

–
–
–
–

Transportation by Barge
Rental Fee
Mobilization
Demobilization

$0 (included below)
$127,000
$85,000
$85,000
$297,000

Nacelle &
Tower

–
–

Transportation by Barge
Mobilization

$72,000
$135,000
$207,000

Nacelle &
Tower

–
–

Transportation by Barge
Mobilization

$72,000
$135,000
$207,000

Blades

–
–

Transportation by Barge
Mobilization (Airlift)

$0 (included above)
$93,000
$93,000

Blades

–
–

Transportation by Barge
Mobilization

$0 (included above)
$0 (included above)
$0

TOTAL COST:

$613,800

Possible Permitting and Approvals Required:
1)
2)
3)
4)

DOT Transportation Permits
Insurance approval for barge (handled by marine transport co.)
FAA Permits
Road Closure for airlift

Note: The use of a ferry was included under Option A for the
purposes of explanation. An option similar to Option A that does
not use the ferry could also be arranged.

TOTAL COST:

$504,000

Possible Permitting and Approvals Required:
1)
2)
3)
4)
5)
6)
7)
8)

DOT Transportation Permits
Insurance approval for barge (handled by marine transport co.)
Wetlands Protection Act Order of Conditions
MEPA Environmental Notification Form
Possible MEPA Environmental Impact Report
Chapter 91 Waterways License Application
Army Corps of Engineers permitting
Possible U.S. Fish and Wildlife Service approval
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Option A: Crane – Ferry Transport
Key
Origin
Transport by Road
P) DOT Permit (handled by
crane company)
A) none
C) $127,000
(includes crane rental fee)

P) – Permits required
A) – Approvals required
C) – Estimated cost

Hyannis Ferry
Terminal
T
R
A
N
S
F
E
R

Nantucket Ferry
Terminal
Transport by Ferry
P) none
A) vehicles must comply
with MA DOT regulations
C) $15,300

T
R
A
N
S
F
E
R

Landfill Site
Transport by Road

Demobilization
P) none additional
A) none additional
C) $85,000

P) DOT Permit (handled by
crane company)
A) none
C) $85,000
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Option A: Nacelle and Tower – Barge to Pier

Key
P) – Permits required
A) – Approvals required
C) – Estimated cost

Port of Providence

Origin
Transport by Road
P) none
A) none
C) generally handled by
turbine manufacturer

T
R
A
N
S
F
E
R

Port of Nantucket
Transport by Barge
P) none
A) Insurance approval (handled
by Marine Transport Co.)
C) $72,000

T
R
A
N
S
F
E
R

Landfill Site
Transport by Road

Demobilization
* Demobilization not
required for turbine
components.

P) DOT Permit (handled by
crane company)
A) none
C) $135,000
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Option A: Blades – Air Transport
Key
Origin

P) – Permits required
A) – Approvals required
C) – Estimated cost

Port of Providence
Transport by Road
P) none
A) none
C) generally handled by
turbine manufacturer

T
R
A
N
S
F
E
R

Barge Sitting off Coast
Transport by Barge
P) none
A) Insurance approval (handled
by Marine Transport Co.)
C) $72,000

T
R
A
N
S
F
E
R

Landfill Site
Transport by Air

Demobilization
* Demobilization not
required for turbine
components.

P) Insurance, FAA approval,
Road closure
A) Town police
C) $93,000
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Option B: Crane – RORO to Beach
Key
Origin

P) – Permits required
A) – Approvals required
C) – Estimated cost

Port of Providence
Transport by Road
P) DOT Permit (handled by
crane company)
A) none
C) $127,000
(includes crane rental fee)

T
R
A
N
S
F
E
R

Beach Landing Site
Transport by Barge
P) none
A) Insurance approval (handled
by Marine Transport Co.)
C) $72,000

T
R
A
N
S
F
E
R

Landfill Site
Transport by Road

Demobilization
P) none additional
A) none additional
C) $85,000

P) Permits 3-9 (see page 1)
A) none
C) $85,000
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Option B: Nacelle and Tower – RORO to Beach

Key
Origin

P) – Permits required
A) – Approvals required
C) – Estimated cost

Port of Providence
Transport by Road
P) none
A) none
C) generally handled by
turbine manufacturer

T
R
A
N
S
F
E
R

Beach Landing Site
Transport by Barge
P) none
A) Insurance approval (handled
by Marine Transport Co.)
C) $72,000

T
R
A
N
S
F
E
R

Landfill Site
Transport by Road

Demobilization
* Demobilization not
required for turbine
components.

P) Permits 3-9 (see page 1)
A) none
C) $135,000
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Option C: Blades – RORO to Beach
Key
Origin

P) – Permits required
A) – Approvals required
C) – Estimated cost

Port of Providence
Transport by Road
P) none
A) none
C) generally handled by
turbine manufacturer

T
R
A
N
S
F
E
R

Beach Landing Site
Transport by Barge
P) none
A) Insurance approval (handled
by Marine Transport Co.)
C) $72,000

T
R
A
N
S
F
E
R

Landfill Site
Transport by Road

Demobilization
* Demobilization not
required for turbine
components.

P) Permits 3-9 (see page 1)
A) none
C) $135,000
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NANTUCKET ISLAND LANDFILL WIND POWER PROJECT
OVERVIEW OF WIND TURBINE AND CONSTRUCTION EQUIPMENT
TRANSPORT TO THE PROJECT SITE
October, 2010

PROJECT TRANSPORTATION BACKGROUND
The Nantucket Landfill Wind Power Project (LWPP) consists of the construction of a single 1.5-2.0MW
wind turbine with an eighty (80) meter hub height. The project will include a transformer and buried
electrical transmission system. In addition to the wind turbine itself, other specialized equipment, wind
turbine rigging, and special tools must be delivered to the site. Moving all of the necessary equipment
and supplies to the Nantucket Landfill site location requires significantly more preparation and due
diligence than a similar project on the US mainland. The purpose of the report is to give an overview of
the transport challenges for the delivery of the wind turbine and construction equipment that can be
expected for the Nantucket LWPP.
The report shows a brief, desktop evaluation of the proposed route from the ferry dock to the turbine
site. It will be the responsibility of the contractor(s) and turbine supplier to provide complete
transportation plans in conjunction with their scope of work. Their specific plans must document and
address constraints such as ferry requirements, barge access, and bridge restrictions. Local roadways
will need to be surveyed for weight suitability and turn radius. The town authorities and their engineer
will review the plans and approve routes and modes of transport as well as specifying the time(s) of day
for the oversize loads.
CONSTRUCTION PROJECT OVERVIEW
Construction civil site work includes access roads for heavy truck traffic, a staging and laydown area for
parking, construction equipment, construction trailers and wind turbine components. These will require
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civil construction equipment and supplies. The foundation and crane pads will require concrete,
reinforcing steel and aggregate. Quantities of these materials are dictated by soil conditions at the site.
The project requires a crane properly sized to complete the erection of the wind turbine with a hub
height of eighty (80) meters on a site that is subject to constant wind. The delivery of the main crane
can be expected to require sixteen (16) to eighteen (18) legal truckloads and three (3) to four (4)
oversize truckloads. The remainder of the equipment and tooling will require four (4) to five (5) legal
truckloads.
The wind turbine will require four (4) oversize/overweight truckloads, two (2) oversize truckloads, one
(1) overweight truckload and two (2) or three (3) legal truckloads. There will also be at least one
transformer and electric cable and other electrical equipment.
During construction there will be temporary increases in truck traffic on local roads as well as the island
ferry.
MAINLAND TO ISLAND
It is most likely that construction deliveries to the island will occur by both public ferry and chartered
barges. Factors that will affect project cost include mobilization distance to the mainland port of
departure, distance of the port of departure to Nantucket, construction traffic volume, weather and
measures required to maintain the ambience of island community. Taking into account the specific skill
sets, equipment inventory and experience of various vendors, selection will be based the best fit for the
project.
ISLAND ROUTE TO NANTUCKET LANDFILL
The historical value, congested nature and gentle ambience of Nantucket Island will be a major
consideration in the route selection and delivery timing of the wind turbine and construction equipment
to the project site. It is not possible to move the many construction vehicles through populated areas
without some disruption. It is possible and necessary, however, to mitigate their level of impact on the
customs and daily routine of residents and visitors. By planning well ahead, coordinating the movements
of the various contractors and communicating with those along the access route, the delivery process
can be made relatively benign.
Access to the ferry dock is a major consideration of the transportation requirements. There may be
other options for island access, but the project cost will be best contained by utilizing facilities that are
designed and customarily used for similar traffic.
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Since the transport of wind turbines has become relatively common, it is expected that the turbine
transport can be accomplished by truck. The most likely route from the ferry dock to the installation site
is:
West on Broad Street to North Water Street
North Water Street to Cliff Road
Cliff Road to Madaket Road
Madaket Road to Nantucket Landfill Wind Power
The intersection of Broad and North Water Streets presents a consequential obstacle in the route. The
corner is congested and although the turn is less than ninety degrees, it may prove impassable for the
turbine blades. It is important to understand that the movement of turbine blades has become a routine
function of wind project construction. While they are an imposing presence, new trailers with rear-steer
capability allow them to be moved through very tight places. This turn will require much closer
investigation to determine its utility. Should the blades require air lift, additional costs will be incurred.
The following figures and photographs (provided by Atlantic Design Engineers, LLC) help to better
illustrate this turn:
N. Water St.

Broad St.

Figure 1: A GIS Map of the turn with measurements.
(from the Nantucket Planning Office)
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Direction of Transport

Figure 2: A View of Broad Street Looking East
(from the Google Earth – Street View)

Direction of Transport

Figure 3: A View of Broad Street Looking West
(from Google Earth – Street View)
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Beyond the above mentioned intersection, the route concerns involve matching each transport vehicle
to component height, length and weight. Special care will be taken in crossing bridges and culverts.
The wind turbine will most likely originate from two or three factory sources. They may be
manufactured domestically or internationally and arrive at the Nantucket Island project site as a single
shipment or as component groups. The project owner needs to consider the cost/benefit ratio of having
the manufacturer maintain responsibility for delivery of the turbine to the installation site. This
approach will maintain clear responsibility for the turbine until it reaches the installation site. However,
it might also become a deterrence to the turbine supply and further limit turbine choices.
CONCLUSION
Up close and personal, a utility grade wind turbine is an imposing presence and the transportation
challenges of having one built of an historical island are a major consideration. But there is a vast and
growing experience with wind projects. Not only does the project require normal due diligence to
evaluate the constructability variables, but also the experience with wind logistics. Preconstruction
planning is the key to accomplishing the project with minimal impact and controlled costs.
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Roll-On Roll-Off Delivery to Beach:
A General Overview

There are several complications associated with traditional delivery of turbine
components to the island of Nantucket. Due to the island’s port being located in the downtown
area, the roadways that would need to be used for transportation are very narrow. Turbine
components are large and difficult to navigate, especially through narrow roadways. Because of
this, a Roll-On Roll-Off (RORO) delivery directly to the beach is being considered. A basic
outline of the process is explained below.

Figure 1: A basic diagram of the RORO concept. Figure is
meant as a concept-guide, is not detailed, and is not to scale.
The RORO delivery to the beach requires that the shore and beach area be prepared prior
to the barge landing. The barge must land no farther than 50 feet from shore to use a traditional
ramp. In the case of shallow beaches where the barge cannot approach within 50 feet, it is
possible that dredging or the construction of a temporary structure for unloading would be
necessary. Additionally, the beach area would need to be compacted to 5,000 lbs. per square
foot, and a staging area and planking would need to be laid down so that the transport trucks can
be driven along the pathway. Generally metal and wooden planks are used for this purpose (see
Figure 2). The barge would then be landed directly on the beach, likely at high tide, and the
components would be transported from the barge, across the staged pathway, to the roadway.
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Figure 2: A photograph of a RORO beach delivery, courtesy of Barnhart
Crane Company. The delivery did not include wind turbine components.
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Figure 3: A sketch of the required staging of the beach. This sketch
is meant to serve as a concept guide, is not detailed, and is not to scale.
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