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providing excellent acoustic imagery of the nearsurface in a wide variety of marine 
environments.  

Medium Penetration Seismic Profiler/Applied Acoustics 300J Boomer Subbottom 
Profiling System 

Medium penetration seismic subbottom profiler data will be collected using an Applied 
Acoustics 300 Joule boomer subbottom seismic reflection system. The "boomer" system 
consists of an Applied Acoustics AA-200 sound source ("boomer" plate), a 10 element 
hydrophone array or receiver, and an Octopus Model 760 Shallow Seismic Processor which 
includes a universal amplifier and TVG (time varied gain) filter with bottom tracking, 
automatic gain control, and a swell compensator. This system will interface with a graphic 
recorder for displaying the seismic profiles.  

Operationally, the “boomer” employs a sound source that utilizes electrical energy discharged 
from a capacitor bank to rapidly move a metal plate in the transducer housing. The motion of 
the metal plate creates an intense, short duration (330 ms) acoustic pulse or signal in the 
water column with broad band frequencies (0.5 - 8 kHz) capable of penetrating up to 250 
feet or more of marine sediments with optimum layer resolution of 1-3 feet. The maximum 
anticipated depth of WTG foundations is approximately 95 feet below the seafloor. Based on 
the lease agreement, which specifies the required penetration capability for the system, the 
“boomer” seismic profiler will be capable of penetrating a minimum of 61 meters below the 
seafloor for the existing geologic conditions.  The lease requires boomer data penetration of 
at least 50 feet below the anticipated depth of WTG foundations.  Therefore the boomer 
meets the equipment specifications required by BOEMRE. 

Data Processing & Analysis 

The HRG survey data will be processed and analyzed in accordance with terms of the Lease 
and applicable sections of BOEMRE guidelines for the shallow hazards program (Notice to 
Lessee (NTL) No. 2006-P01) and archaeological resource surveys and reports (NTL No. 2005-
G07).  The following requirements are specified in the Lease and will be addressed: 

Á Magnetometer data will be contoured for the entire survey area (Addendum C.1.II.g.iv of 
the Lease); and  

Á A side scan sonar mosaic will be produced (Addendum C.1.II.H.iv of the Lease).  

Results of the HRG survey will be provided in the Facility Design Report.   

4.1.1.2  Plan for Pre-Construction Archaeological Review 

The pre-construction archaeological review will supplement the information already obtained 
during the Project’s previous marine archaeological investigations (see Section 3.0 above).   
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The APE for the pre-construction archaeological investigation will coincide with the APE for 
the HRG survey defined above in Section 4.1.1.1 and in Addendum C1.II.a of the Lease.  The 
study area of the archaeological investigation will extend 1,000 feet beyond the APE for 
offshore archaeological resources defined Section 2.1 of the Documentation of Section 106 
Finding of Adverse Effect (Revised), issued by BOEMRE in 2010:  

…The APE for offshore archaeological resources includes the footprints of the WTG 
structures on the sea floor; the work area around each WTG where marine 
sediments may be disturbed; the jet plowed trenches for installation of the inner-
array cables connecting the WTGs to the ESP; the jet plowed trenches for the 
transmission cable system from the ESP to the landfall site; and associated marine 
work areas such as anchor drop areas. 

 
The marine work areas associated with WTG and submarine cable installation will be finalized 
by the marine construction contractor (once selected), based upon specific vessel and 
anchoring requirements. 

Marine archaeologist(s) will participate in the geophysical survey described in Section 4.1.1.1, 
which will be designed and conducted to comply with Environmental Stipulations for Cultural 
Resources and Geology in Addendum C of the Lease.  The marine archaeologist(s) will 
observe and preliminarily analyze geophysical data as it is acquired on the vessel and to 
identify remote sensing anomalies in the data with potential to be submerged cultural 
resources.  The geophysical data will be collected, processed and mapped to comply, as 
feasible, with assessment and reporting requirements for underwater archeological resources 
BOEMRE’s NTL No. 2005-G07 and its Appendices 1 & 2, entitled Archaeological Resource 
Surveys and Reports.  Parallel trackline spacing for archaeological data acquisition purposes 
will be set at a 30 m (100 foot) interval.  Instrumentation will consist of the equipment suite 
described above. 

Vibracores will be advanced at every WTG location. The vibracores will likely be advanced 
from a small gasoline-powered vessel less than 25 feet in length.  Up to 6 vibracores can be 
collected in a field day with favorable bottom conditions and calm seas. 

In accordance with the cultural resource requirements for mitigation and monitoring in the 
Lease, the sediments will be visually examined by a marine archaeologist for evidence of 
paleosols.  If evidence of paleosols is visible, the following analyses (listed in Addendum 
C.1.III.b of the Lease) may be conducted: 

Á Sediment grain size analysis 

Á Point count analysis 

Á Geochemical analysis 

Á Palynological analysis 

Á Radiometric data (C14, Pb210, and possibly Cs137) of strata or organic material 



 
Construction & Operations Plan 

February 4, 2011 

 

Page 67 
Copyright © ESS Group, Inc., 2011  j:\e159\boemre cop\new cop 2-4-11\clean version\cop text_clean_2-4-11.doc 

Á Sediment shear strength 

The analytical suite applied to specific sediment samples to assess the presence/absence of 
cultural resources will be determined by the marine archaeologist based upon field 
conditions, in consultation with BOEMRE.  

Measures to protect submerged cultural resources during Project construction are described 
in Section 7.0.  Tribal monitors will be invited to monitor bottom disturbing activities, in 
accordance with Addendum C.V.c. of the Lease.  CWA will comply with the Procedures for the 
Unanticipated Discovery (“Chance Finds”) of Cultural Resources and Human Remains in 
Addendum C VI. of the Lease during construction.  

4.1.1.3  Plan for Pre-Construction Geological & Geotechnical (G&G) Surveys 

In accordance with Addendum C of the Lease, a pre-construction G&G Survey will be 
conducted in the offshore APE to satisfy the mitigation and monitoring requirements for 
Cultural Resources and Geology.  Note that the APE, as defined in Section 4.1.1.1 above and 
the Cultural Resources stipulations at Addendum C.1.II.a of the Lease, is considered the 
same as the Area of Potential Physical Effect (APPE) used in the Geology stipulations at 
Addendum C.2.e.ii of the Lease. 

The following geotechnical sampling/testing protocols for cone penetrometer tests and soil 
borings are established in the Lease.  These will be followed during the pre-construction G&G 
survey, unless field or equipment conditions warrant modification, in consultation with 
BOEMRE. 

i. In situ cone CPTs and soil borings must be taken at all platform and turbine 
locations except as provided below. In some cases, CPT data may substitute for 
soil borings, provided that the Lessor, and the Lessee’s CVA if available, 
determine that there is adequate continuity of soil and rock strata, evidenced by 
soil properties and engineering performance parameters.  All CPTs and soil 
borings must extend at least 10m below the tip of the foundation location. If soil 
conditions do not allow CPTs to be pushed using a seabed frame to routinely 
penetrate to the prescribed total depth, the Lessor shall, in consultation with 
Lessee’s CVA, if available, determine whether borings are needed below the 
refusal depth at specific locations to support the engineering design of the 
Project.  Where full depth CPT data can be obtained with a seabed CPT frame at 
all structures, soil borings can be limited to (1) a portion of the structure 
locations depending on subsurface complexity (based on the results of the 
geophysical survey), and (2) the ESP site. The Lessor, in consultation with the 
CVA, if available, may approve departures from the above requirements if it 
determines that doing so will not in any way jeopardize the engineering integrity 
of the Project, or pose a significant adverse risk to safety or environmental and 
cultural resources. 

In accordance with the geology requirements for mitigation and monitoring in the Lease, the 
following geotechnical sampling/testing activities will also be conducted, if deemed necessary 
by Project engineers with the agreement of the designated CVA: 
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Á In situ and laboratory soil test data must be analyzed to estimate foundation soil 
response to maximum anticipated static and dynamic loads. 

Á Determine embedment depth and predict susceptibility of the foundation to liquefaction 
and scour protection. 

The Lease includes the following stipulations that have already been addressed through 
review of existing data:  

Á Potential for seafloor erosion and scour in the context of empirically derived current 
velocity data has been evaluated (see Report No. 4.1.1-5 in the FEIS). 

Á The liquefaction potential of the Project Area has already been characterized as negligible 
in the context of regional seismicity in Section 3.2.2. 

4.1.1.4  Plan for Pre-Construction Biological Investigations   

Permit conditions associated with certain federal and state approvals of the Project require 
the following biological investigations to be conducted prior to the initiation of construction.  
The purpose of the pre-construction environmental study program is to further document the 
pre-existing conditions of certain resources in order to monitor and evaluate the impacts of 
the Project during construction and operation, as well as to evaluate monitoring methods and 
techniques to be used in post-construction monitoring. 

CWA will conduct the following biological investigations post-lease and prior to construction: 

Avian and Bat Monitoring Program 

Pursuant to the Biological Opinion issued by the U.S. Fish and Wildlife Service (USFWS) as 
part of the Endangered Species Act Section 7 consultation and the ROD issued by BOEMRE, 
portions of an ABMP will be initiated prior to construction.  The scope of the program was 
developed by the BOEMRE and CWA (September 19, 2008) to gather data to assess potential 
impacts to bird and bat populations as a result of the Project.  The monitoring program will 
focus on bats, migratory birds and federally and state endangered birds including the 
Roseate Tern and Piping Plover, which are known to occur in and near Nantucket Sound.  
The ABMP also includes specific study objectives and research questions that will be 
addressed through pre-construction and post-construction monitoring techniques. The 
monitoring efforts described in the ABMP will apply to migratory birds. 

The monitoring plan was developed in coordination with the BOEMRE and USFWS and 
includes several monitoring requirements as a result of previous regulatory review.  As a 
requirement of the USFWS Biological Opinion and the BOEMRE Record of Decision (BOEMRE 
4/28/10), the monitoring protocols are being peer-reviewed prior to implementation.  CWA 
submitted draft protocols to BOEMRE in July 2010 (see Appendix B) and is currently in 
discussions with BOEMRE and USFWS as to the details of the monitoring plan. The pre-
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construction avian work is anticipated to take approximately one year before the installation 
of WTGs. 

Seafloor Habitat and Benthic Community Video Survey and Aerial Photography 

Video surveillance is proposed for 3 pre-selected cable embedment segments within the 3-
mile limit and 3 segments on the OCS, each up to 0.5-mile in length with the intent being to 
collect all video data within a couple of days. A video camera with GPS linkage will be towed 
along each of the routes, tracking the centerline. (see Attachment E of the 401 WQC). 

Once collected, videotapes of the selected segments of the route will be reviewed by a 
marine biologist.   

The following observations will be made:  

Á Presence and general characterization of the substrate (three dimensional features and 
regularity).  

Á Presence and general characterization of epibenthic invertebrates (especially lobster and 
crabs). 

Á Presence and general characteristics of shellfish (especially scallops). 

Á Evidence of lobster burrows, if visible. 

Á Presence and general characterization of fish and habitat. 

Á Organisms that have been identified to the lowest practicable taxonomic level.  

Á Location of features.  

CWA will also conduct aerial photography of the inshore cable route from the entrance to 
Lewis Bay during the month of July (high growth time period for eel grass) prior to the 
commencement of cable installation. 

CWA will monitor benthic community recovery in state waters and the OCS pursuant to the 
Seafloor Habitat/Benthic Community Monitoring Plan contained in the MEPA FEIR and cited in 
MEPA Certificate. CWA will include three additional paired monitoring sites on the OCS in 
addition to those outlined in the Seafloor Benthic Community Monitoring Plan. The Seafloor 
Habitat/Benthic Community Monitoring Plan is included in the MassDEP Water Quality 
Certificate (Appendix H-6, Attachment E). BOEMRE will be copied on the submission on the 
summary reports. 

Shellfish Monitoring Program 

Prior to construction in Lewis Bay a shellfish monitoring program will be implemented.  A plan 
will be submitted to the state agencies and samples will be extracted from within the 
footprint of anticipated project construction impact areas of Lewis Bay in order to 
characterize existing shellfish resources.  Preconstruction shellfish monitoring will take 
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approximately 1- 2 days.  In accordance with the ROD and the MEPA FEIR, CWA will 
coordinate with the Town of Yarmouth shellfish constable to appropriately avoid or minimize 
impacts to designated shellfish areas from installation of the submarine cable.  CWA will 
provide the Town of Yarmouth with funds to mitigate for the direct area of impact within the 
Town’s designated shellfish bed.   

Eelgrass Survey 

Pursuant to the Massachusetts Department of Environmental Protection 401 Water Quality 
Certification (see Appendix H), in accordance with Section 401 of the Federal Clean Water 
Act, an eelgrass survey will be conducted within 60 days prior to initiating submarine cable 
installation. 

A dive survey will be conducted to confirm the limits of the eelgrass bed near Egg Island no 
more than 60 days prior to the commencement of cable installation.  Should aerial 
photography, conducted during the seafloor habitat/benthic community monitoring program, 
identify other eelgrass beds in the vicinity of the cable route, additional diver surveys may be 
required.  The survey shall document the edge of any eelgrass beds close to the work area 
and mark the edge using a buoy system.  Additionally, transects through the eelgrass beds 
will be performed in order to determine the extent and health of the bed.  The eelgrass 
survey is expected to take about a week. 

In addition to the survey within State waters, CWA will comply with the environmental Lease 
stipulations for Coastal and Intertidal Vegetation (pg C-18 Addendum C of the Lease) 
including pre-construction dive survey of the anticipated work area for WTG B4, where 
previous survey has indicated the presence of SAV, and avoiding any identified eelgrass beds 
where practicable.  CWA will conduct eelgrass monitoring for two years following the 
commencement of commercial operations of WTG B4, and will replant eelgrass at a ratio of 
3:1 if the results of surveying indicate that eelgrass was lost as a result of project activities. 
It is not practicable to relocate WTG B4 due to resulting wind resource wake losses and 
decreases in power production.  

Marine Mammal Monitoring 

During pre-construction HRG Survey activities, CWA will monitor the Project area for marine 
mammals and sea turtles.  A 500 meter-radius exclusion zone will be established around any 
seismic-survey vessel and an on-board NMFS approved observer will monitor the zone for 
marine mammals and sea turtles for 60 minutes prior to commencing or restarting surveys, 
during surveys, and for 60 minutes after surveys end.  The seismic sound source will be shut 
down immediately should a marine mammal or sea turtle enter the zone during surveying, 
and not restarted until the area has been clear for 60 minutes.   Observations will be 
reported to NMFS within 90 days of the completion of the surveys. 
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4.1.2  Summary of Safety Management System  

The Project’s Safety Management System (SMS) is provided in Appendix E, and details specific 
safety practices and procedures to be adopted during offshore construction, based on good 
practice on offshore wind projects in Europe, and other pertinent offshore experience and 
regulatory requirements in the USA.  The SMS describes overall safety policies and objectives, 
organization and responsibilities, methods to identify, assess, control and mitigate hazards, 
training and emergency response procedures, and compliance monitoring.  For additional 
information, see Appendix E.  

4.1.3  Monopile Foundations, Transition Pieces and Wind Turbine Generators (WTGs)  

4.1.3.1  Foundation System Design Criteria 

Based on the results of the site specific geophysical and geological surveys and geotechnical 
subsurface soil conditions at Horseshoe Shoal, the use of a driven monopile was chosen as 
the preferred foundation design system for the WTG.   

In addition, the selected pile foundation system was analyzed for the following structural 
loadings, which are both steady state and dynamic in nature. 

Á Wind loads from WTG operation including wind shear and turbulence; 

Á Hydrodynamic loads from prevailing and extreme sea-state conditions; 

Á Impact loads from pile-driving installation; 

Á Earthquake loads; and 

Á Lateral loading from sea ice. 

In order to demonstrate the structural adequacy and design lifetime of the Foundations the 
Contractors shall in the FDR design documentation describe the models used and the 
essential design parameters.  The design documentation supplied by the Contractors will 
contain not only the list of information provided in Appendix A of the IEC 61400-3 but also 
the following minimum parameters: 

Information Provided by Cape Wind to Contractors for Design Basis 

Á Units, Datums and Coordinate Systems including vertical and horizontal datums, 
conversion factors and units to be used 

Á Site layout includes coordinates of the wind turbines, substation(s) (incl. electrical 
layout), meteorological mast and metocean report 

Á Support structure levels including the interface level and hub height level 
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Á Site conditions including bathymetry, ground conditions, wind data, wake effects 
(including methodology), metocean data (including wave conditions and wind wave 
misalignment probabilities), salinity, air and sea temperatures, marine growth, global sea 
level rise and ice loads 

Á Foundation Design Basis 

Á Foundation design basis including design codes and standards, design philosophy, design 
life, reference level, interface level, corrosion protection, secondary structures 

Á Geotechnical data including design methodology, sources of information, principles for 
establishing characteristic soil profiles, principles for assessing driveability of piles, 
geography and geology, determination of engineering profiles, density, strength, vertical 
capacity, vertical and lateral load responses, parameters for driveability 

Á Environmental data including water depths, wind climate, wave climate (including wind 
wave misalignment and windspeed-wave height correlation), tidal elevation and currents 
extreme sea state and extreme wave height, severe sea state and severe wave height, 
normal sea state, wave breaking, additional parameters, ice, seismic conditions, ship 
impact and wave run up 

Á Material data including structural steel specification for monopiles and transition pieces 

Á Design procedure including grouted connection, load generation, soil pile interaction, 
scour, design load iterations and computer programmes 

Á Terminology and principles of limit state design including limit states, design format, 
design situations and load combinations (including a load case table compatible with part 
B) and fatigue 

Á Wind turbine data including masses and operational requirements supplied by SWP 

Á Generic turbine positions to be considered and interpolation of loads to other turbine 
positions 

Á Overall logarithmic damping factor (incl. soil, hydrodynamic, structural contribution) 

Á Special requirements including installation and testing of monopiles and transition pieces. 

Geophysical and geotechnical surveys indicate that subsurface sediment conditions within the 
WTG array on Horseshoe Shoal consist primarily of sands and glacial sedimentary deposits to 
greater than 100 feet (30.5 meters) below the present bottom.  The pile foundation system 
will be installed by mechanical hammer driving, thereby minimizing seabed disturbance and 
turbidity associated with foundation installation. 
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The significant wave height and period for various water depths was calculated and utilized 
in the foundation design evaluation.  This analysis showed that the dominating loading 
criterion for monopiles is the fatigue loading.  For structural analysis the fatigue loading from 
the wind is combined with a representative fatigue wave.  A design tidal current of 1 meter 
per second (m/sec) was applied to the design analysis based on data obtained by baseline 
studies performed by Woods Hole Group (see Report 4.1.1-9 in the FEIS).  

Although foundation loading by drifting sea ice is not a frequent occurrence for this area of 
Nantucket Sound, a conservative ice loading design factor of a 6-inch (0.15 m) ice cap was 
applied in the analysis. In addition, a 1.18-inch (30 mm) ice cover over the tower and nacelle 
was included.   

The Massachusetts State Building Code describes Nantucket Sound as a low seismic activity 
area.  Therefore, while seismic loading was considered in the design, it was not a 
determining factor in the foundation design analysis. 

The monopile and transition piece foundation will likely have a three-part system to protect it 
from corrosion.  This will consist of the following: 

Á Corrosion allowance – a liberal corrosion allowance will be added to the design criteria; 

Á Coating - A coating system will be applied to surfaces that come in contact with both the 
atmosphere and the splash zone; and 

Á Cathodic protection utilizing sacrificial anodes (pure aluminum).   

Length of monopile, insertion distance and finished elevation will vary by individual location 
due to water depth and structural and geotechnical parameters and will be further described 
in the Fabrication and Installation Report and/or the Facilities Design Report.  Monopiles are 
anticipated to be installed to a depth of approximately 85 feet below the seafloor..   

Fabrication and Installation 

Monopiles and transition pieces are expected to be fabricated in the Northeast United States 
and possibly at an additional facility in Europe.  The monopiles and transition pieces will likely 
be delivered to the Project Area via barge from the location in the US and via transport 
vessel from Europe.  Ideally, the monopiles and transition pieces will be installed directly 
from the barge or transport vessel and not require an intermediate unload/load at the 
staging area.   

During pile driving activities, it is estimated that approximately 4-6 vessels would be present 
in the general vicinity of the pile installation.  Most of these vessels will be stationary or slow 
moving barges and tugs conducting or supporting the installation.  Other project vessels will 
be delivering construction materials or crew to the site and will be transiting from the various 
points on the mainland to the Project site and back.  Barges, tugs and vessels delivering 
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construction materials will travel at 10 knots (19 kilometers per hour) or below and may 
range in size from 90 to 400 feet (27.4 to 122 meters).  The only vessels that are anticipated 
to be traveling at greater speeds are crew boats that will deliver and return crew to the 
Project site twice per day.  Crew boats are anticipated to be approximately 50 feet (15.2 
meters) in length and may travel at speeds up to 21 knots (39 kilometers per hour).  These 
crew boats are similar to typical vessel traffic occurring in Nantucket Sound already on a 
regular basis. 

The vessel drafts for equipment currently used for installation of similar projects are 
approximately 10 feet (3.0 meters).  Based upon site specific bathymetric survey there are 
no proposed turbine locations in water depths less than approximately 12 feet (3.7 meters) 
relative to mean lower low water.  All monopile sites are constructible at the proposed 
locations.  Construction vessel access to each of the sites is available from at least one 
direction.   

As a contingency, CWA’s normal construction sequence may be altered to accommodate 
water depths.  For those few sites where the water depth approaches the 12 feet (3.7 
meters) relative to mean lower low water it may require careful coordination with tides, 
construction sequencing and vessel loading.  Once the vessel is in place and jacked up 
(which can occur at high tide), it will be unaffected by water depths. 

A specialized jack-up barge with a large crane and pile driving equipment will be utilized for 
the actual installation of the monopiles.  This specialized barge is the first of three barges 
that will be involved in the construction of each of the WTGs.  The jack-up barge (Barge #1) 
is anticipated to have four legs with pads of about four meters square (approximately 172 
square feet [16 square meters]).  The crane will lift the monopiles from a transport barge 
that is held in place with an attendant tug and place them into position.  The monopiles will 
be installed into the seabed by means of pile driving ram or vibratory hammer and to an 
approximate depth of 85 feet (26 meters) into the seabed.  This will be repeated at all WTG 
locations.  CWA anticipates that two monopiles may be installed simultaneously.  However, 
hammering of the piles will occur one at a time.  As a result, two specialized pile driving 
barges will likely be present within the Project area at any one time.  The anticipated 
duration of installing all of the monopiles from start to finish is expected to be approximately 
ten months including delays due to weather.  

Pile Driving and Marine Mammal Mitigation 

CWA will conduct required sound measurements to verify the established exclusion zone that 
will be maintained during pile driving to protect marine mammals and sea turtles. A 
preliminary 2,461 ft (750 m) radius exclusion zone for listed whales and sea turtles will be 
established around each pile driving site in order to reduce the potential for serious injury or 
mortality of these species. Field verification of the exclusion zone will take during pile driving 
of the first three piles. The results of the measurements from the first three piles can then be 
used to establish a new exclusion zone which is greater than or less than the 2460 ft (750 m) 
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depending on the results of the field tests. For additional detail regarding noise 
measurements and maintenance of the exclusion zone, refer to FEIS 9-26 through 9-27. 

A “soft start” will be used at the beginning of each pile installation in order to provide 
additional protection to listed whales and sea turtles and for juvenile and adult fish allowing 
them to vacate the area at the commencement of pile driving activities. The soft start 
requires an initial set of 3 strikes from the impact hammer at 40 percent energy with a one 
minute waiting period between subsequent 3-strike sets. If listed whales or sea turtles are 
sighted within the exclusion zone prior to pile driving, or during the soft start, the Resident 
Engineer (or other authorized individual) will delay pile-driving until the animal has moved 
outside the exclusion zone. For additional detail refer to 9-29 of the FEIS. 

Pile driving will not be started during night hours or when the safety radius can not be 
adequately monitored (i.e., obscured by fog, inclement weather, poor lighting conditions) 
unless the applicant implements an alternative monitoring method that is agreed to by MMS 
and NMFS. However, if a soft start has been initiated before dark or the onset of inclement 
weather, the pile driving of that segment may continue through these periods. Once that pile 
has been driven, the pile driving of the next segment will not begin until the exclusion zone 
can be visually or otherwise monitored.  

CWA will provide the following reports to BOEMRE and NMFS during pile driving activities:  

(1) Weekly status reports during pile driving activities, including a summary of the previous 
week’s monitoring activities and an estimate of the number of marine mammals and sea 
turtles that may have been taken as a result of pile driving activities;  

(2) Any observed injury or mortality to marine mammals or sea turtles from pile driving 
within 24 hours of such observation;  

(3) Any observations concerning other impacts on marine mammals and sea turtles within 48 
hours of such observation; and  

(4) A final report within 120 days after completion of the pile driving and construction 
activities, which summarizes monitoring activities, observed impacts to marine mammals 
and sea turtles, an assessment of the effectiveness and feasibility of the mitigation 
measures employed. 

4.1.3.2 Transition Pieces 

Each WTG foundation and substructure unit will include a transition piece.  Each transition 
piece will be a prefabricated large diameter steel structure largely standardized for each 
WTG.  The transition pieces will include decks, ladders, corrosion protection, a turbine tower 
flange, I/J-tubes and supports for cable connections, a maintenance crane, a boat landing, 
and other hardware.  The transition pieces will also include an external work platform for use 
during turbine installation, routine operation and maintenance activities.  The work platforms 
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will be designed to accommodate access to the WTG during installation and for ongoing 
equipment inspections. 

The transition piece will be placed onto the monopile, leveled, set at the precise elevation of 
the tower, and grouted into place to the foundation monopile using a product such as 
Ducorit® D4 by Densit.  Following the grouting of the transition piece the installation barge 
will move to the next available installed monopile to repeat the transition piece installation 
process. 

CWA and its design team continue to conduct exhaustive research on the state of the art and 
stay abreast of the experiences of the European offshore installations, and expect to make 
modifications to the traditional monopile / transition piece cylindrical connections.   As a 
result of horizontal grout failures being experienced with the cylindrical connections at some 
European installations, CWA will be utilizing either a conical interface in order to provide 
additional compression for grout adhesion, shear keys to transfer the axial load, an 
elastomeric bearing to take the vertical load or other solution developed during design 
development.  Any of these solutions should effectively eliminate the problem.  CWA and its 
consultants are investigating to determine which solution is most reliable and cost-effective.  
The final design solution will be reviewed and approved by the CVA and included in the FDR 
and/or FIR.  

4.1.3.3 Scour Control 

After installation of the pile foundation, some localized scour around the monopile foundation 
may occur depending on the location of the WTG on Horseshoe Shoal and local sediment 
transport conditions. Scour protection will be designed and installed using scour mats and/or 
rock armoring. (see Report 4.1.1-5 in the FEIS, Revised Scour Analysis and Report 4.1.1-6 in 
the FEIS – Rock Armoring).  Scour mats are synthetic fronds designed to mimic seafloor 
vegetation that would afford the necessary scour protection while minimizing potential 
alterations to the benthic and fish communities typically associated with Horseshoe Shoal.  
This is because the synthetic fronds (scour control mats), when secured to the bottom as a 
network, trap sediments and become buried.  In the event that scour mats are found to be 
less effective than anticipated, more traditional scour protection methods (such as rock 
armor) are available as an alternative and may be utilized upon written request and 
permission from BOEMRE as provided for in the Lease.  The rock armor scour control design 
requires the use of filter layer material and rock armor stones.  The rock armor and filter 
material would be placed so that the final elevations approximate pre-installation bottom 
contours to the extent practicable such that mounds of material would not be created.  The 
rock armor stones would be placed on top of this filter layer material which is used to fill the 
majority of the scour hole that is predicted to develop after installation of each WTG and the 
ESP.  The filter layer would also minimize the potential for the underlying natural sediment 
material to be removed by the wave action and would also minimize the potential for the 
rock armor to settle into the underlying sediment material.  The armor stones will be sized so 
that they are large enough not to be removed by the effects of the waves and current 
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conditions, while being small enough to prevent the stone fill material placed underneath it 
from being removed.   

As the monopiles and transition pieces are completed, the submarine inner-array cables will 
be laid in order to connect the string of wind turbines (up to 10 WTGs), and then the seabed 
scour control system will be installed on the seabed around each monopile.  The scour 
control system will help to prevent underwater currents from eroding the substrate adjacent 
to the WTG foundation.  The scour control system will consist of either a set of six scour-
control mats arranged to surround the monopile or rock armor.   

Each scour control mat is 16.5 feet by 8.2 feet (5 meters by 2.5 meters) with eight anchors 
which securely tie to the seabed.  Figure 2.3.2.3 of the FEIS illustrates the typical 
arrangement of the mats.  For a complete installation procedure, see Report 4.1.1-5 in the 
FEIS.  It is anticipated that the process of completing one string of WTGs (10 WTGs with 
associated inner-array cable and scour mats) will take up to approximately one month.  The 
installation of the scour mats will overlap with monopile, transition piece, and array cabling 
installations.  The scour mats are placed on the seabed by a crane or davit onboard the 
support vessel.  Final positioning is performed with the assistance of divers.  After the mat is 
placed on the bottom, divers use a hydraulic spigot gun fitted with an anchor drive spigot to 
drive the anchors into the seabed.   

It is anticipated that at 24 WTG locations rock armor scour protection may be necessary as 
an alternative approach to scour control.  Figure 2.3.2.4 of the FEIS shows the turbines for 
which it is anticipated that rock armor could be used.  The rock armor and filter material will 
be placed on the seabed using a clamshell bucket or chute.  For a complete installation 
procedure for the rock armor scour protection see Report 4.1.1-6 in the FEIS. 

4.1.3.4 Wind Turbine Generators (WTGs) 

The Project will utilize pitch-regulated upwind WTGs with active yaw and a three-blade rotor 
(see 2.1.1-1 of the FEIS).  The WTG nacelle hub height will be approximately 264.1 feet 
(80.5 meters) from the MLLW datum (0.0 feet = MLLW).  The total height of the wind 
turbine is 440 feet.  The main components of the WTG are the rotor, the transmission 
system, the generator, the yaw system, and the control and electrical systems, which are 
located within the WTG’s nacelle.  The WTG’s nacelle will be mounted on a manufactured 
steel tower supported by a monopile foundation system (described above).  The monopile is 
simply a large diameter pile generally 14.75 to 19.75 feet (4.5 to 6.0 meters) driven 
approximately 85 feet (26 meters) into the seabed depending on the local load bearing 
characteristics of subsurface marine sediments.  The base of the tower, a pre-fabricated 
access platform and service vessel landing (approximately 32 feet (9.6 meters) from MLLW) 
will be provided. The WTG and all its components described in this section will be designed 
to IEC standard 61400-1 or 61400-3 as applicable.  The design will also be verified by an 
independent CVA.  Design criteria for the turbine and foundation system will also include the 
hurricane criteria as indicated in the API-RP 2A WSD considering a 100-year storm 



 
Construction & Operations Plan 

February 4, 2011 

 

Page 78 
Copyright © ESS Group, Inc., 2011  j:\e159\boemre cop\new cop 2-4-11\clean version\cop text_clean_2-4-11.doc 

occurrence and will also be designed to the loads specified in the controlling design 
standards. A step-up transformer for each wind turbine generator will be located in the base 
of the tower.  It will be a liquid filled transformer with the insulating liquid being a 
biodegradable ester oil. Installation and maintenance will be conducted in accordance with 
NFPA 70E, “Standard for Electrical Safety in the Workplace.”  Installation will also conform to 
IEC 61400-1 on Wind Turbine Safety and Design. Ongoing maintenance will generally follow 
the International Electrical Testing Association’s “Maintenance Testing Specifications for 
Electrical Power Distribution Equipment and Systems” and the manufacturer’s 
recommendations. The steel tower and nacelle will be mounted on a transition piece which is 
attached through a grouted connection to a welded steel monopile foundation as described in 
more detail above.  

In order to demonstrate the structural adequacy and design lifetime of the WTGs, the 
Contractors shall in the FDR design documentation describe the models used and the 
essential design parameters.  The design documentation supplied by the Contractors will 
contain not only the list of information provided in Appendix A of the IEC 61400-3 but also 
the following minimum parameters: 

Information Provided by Cape Wind to Contractors for Design Basis 

Á Units, Datums and Coordinate Systems including vertical and horizontal datums, 
conversion factors and units to be used 

Á Site layout includes coordinates of the wind turbines, substation(s) (incl. electrical 
layout), meteorological mast and metocean report 

Á Support structure levels including the interface level and hub height level 

Á Site conditions including bathymetry, ground conditions, wind data, wake effects 
(including methodology), metocean data (including wave conditions and wind wave 
misalignment probabilities), salinity, air and sea temperatures, marine growth, global sea 
level rise and ice loads 

WTG Design Basis 

Á References including standards, rules and guidelines and project specific documents 

Á Units and Coordinate System including the system of units, reference sea level, definition 
of directions and wind turbine coordinate system (to be compatible with Part A) 

Á Site description including wind turbine locations and water depth variation over the park 
(to be compatible with Part A) 

Á Environmental conditions including wind climate (PCC), wave climate, wind wave joint 
directional probabilities, site turbulence, wake effects and soil conditions (from 
Foundation Designer) 
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Á Allowable interval for first system frequency  

Á Description of the wind turbine including general properties, mass properties, preliminary 
tower structure and first eigen frequency 

Á Sloshing dampers contribution to overall damping 

Á Functional specifications and requirements including foundation type and preliminary 
layout, service life and fatigue life, eigen (natural) frequencies, structural misalignments 
and installation and O&M 

Á Load exchange format 

Á Project specific design load case table in accordance with IEC 61400-3/-1 for all cases 
except the extreme storm event which shall be based on a 100 year return period using 
API RP 2A WSD and the applicable API standard for the additional IEC 61400-1 design 
load case (DLC) 6.1 and DLC 6.2. 

Á Generic turbine position to be considered 

In addition the WTG tower shall be provided with a lift (elevator). The safe working capacity 
shall be 250kg minimum.  The lift shall be suitable for carrying at least two persons as well 
as tools and equipment simultaneously. The lift shall be installed inside the tower within 
reach of the ladder. The lift shall meet the requirements laid down in the relevant OSHA, 
ANSI, applicable Coast Guard regulations and international standards. The lift is to have a 
cage which must fully close during operation. It shall not be possible for the lift to start 
moving, with goods, persons or extremities protruding from the cage. The lift shall also not 
be able to move if the cage is not closed and locked. Provision shall be made to ensure other 
persons working in the tower, during movement or operation of the lift, are safe. To achieve 
this, sensors shall be present in the lift system to stop the lift in the event that a person or 
piece of equipment is blocking its movement. It shall be possible to operate the lift cage 
remotely from both the nacelle and also tower base, as well as from inside the lift itself. The 
lift shall have the capacity to descend safely the entire tower height in the event of power 
loss.  Prior to first use the lift will be inspected and certified by a qualified sub-contractor. 

WTG Installation 

The WTGs will be manufactured in Denmark by Siemens and delivered to the onshore 
staging area on freighter vessels.  Delivery vessels will likely transport 6 turbines per trip.  
The turbines will be offloaded and stored at the staging area until WTG installation is 
initiated.  Prior to installation, the pitch mechanism will be installed in the turbines and they 
will be pre-assembled by the manufacturer.  

Installation of the WTGs will likely be from specialized vessels configured or converted 
specifically for this purpose (see Figure 2.3.2-2 of the FEIS).  Work vessels for the Project will 
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comply with applicable mandatory ballast water management practices established by the 
U.S. Coast Guard in order to avoid the inadvertent transport of invasive species.   

The vessels will be loaded at the onshore staging area with the necessary components to 
erect six to eight WTGs.  Components include the towers, nacelles, hubs and blades.  Two 
teams of installation crews will likely be established with one jack-up installation barge with a 
crane and two transport barges without cranes per team.  The two jack-up barges will likely 
remain deployed at the Project Site throughout the duration of the installation program, while 
the transport barges will transit between the staging area and Project Site. 

The vessels will transit from the onshore staging area to the work site as described above 
and locate adjacent to one of the previously installed monopiles.  A jack-up system will then 
stabilize the vessel in the correct location.  Depending on the actual circumstance, four or six 
jacking legs will raise the vessel to a suitable working elevation.   

The crane located on the installation barge will then place the first tower section onto the 
deck of the transition piece.  Once this piece is secured, the upper tower section is raised and 
bolted to the lower section.  In order, the nacelle, hub and blades are raised to the top of the 
tower and secured.  Several of these components may be pre-assembled prior to final 
installation.  This process is anticipated to take approximately 24 hours to cycle through one 
complete WTG and would be repeated for each of the 130 WTG locations.  Including the 
twenty or so trips from the onshore staging area to Horseshoe Shoal, this process will take 
approximately nine months including delays due to weather.  The installation of the WTGs 
will overlap with the installation of the monopile foundations and transition pieces.   

4.1.4  Inner-Array 33 kV Cables 

Each of the 130 WTGs within the Wind Park will generate electricity independently of each other 
and will be connected in arrays of 8 to 10 turbines each.  Within the nacelle of each turbine, a 
wind-driven generator will produce low voltage electricity, which will be “stepped up” by an 
adjacent transformer (see section 4.1.3.4) to produce the 33 kV electric transmission capacity of 
the WTG.  Solid dielectric submarine cables from each WTG will interconnect within the grid and 
terminate at their spread junctions on the ESP.  General testing of the submarine cables for 
integrity (i.e. thermal aging, tests for resistance to cracking, corona) will be conducted in 
compliance with: 

Á Association of Edison Illuminating Companies:  AEIC CS7, AEIC CS8 

Á International Electrotechnical Commission:  IEC 60811 series, IEC 60840 

Á Insulated Cable Engineers Association:  ICEA S-93-639, ICEA S-97-682 

Á CIGRE Electra No. 189 

The submarine cable system interconnecting the WTGs with the ESP will be of solid dielectric AC 
construction, using a three-conductor cable with all phases under a common jacket.  The cables 
will be arranged in strings, each of which will connect up to approximately 10 WTGs to a 33 kV 
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circuit breaker on the ESP (see Figure 2-6 of the FEIR).  All submarine cables will receive a DC 
proof test prior to terminating.  The 33 kV cables will also be meggered.  Terminals will be 
metric. There will be a total of approximately 66.7 miles (107 km) of inner-array cabling 
throughout the Wind Park.  The electrical current in the cable segments within each string will 
vary depending on WTGs location within the string.  Cable segments closer to the ESP will 
provide greater transmission capacity compared to cables further away from the ESP.  It is 
anticipated that three different cable sizes will be used to accommodate this variation in 
transmission capacity related to the distance of the WTG from the ESP. The conductor cross 
sections are 3x150 mm2, 3x400 mm2, and 3x630 mm2 and the overall diameter of the cable is 
132 mm (5.19 inches), 146 mm (5.75 inches), and 164 mm (6.45 inches) respectively (see Figure 
4-9 of the DEIS). 

Inner Array 33 kV Cable Installation 

The 33 kilovolt cable will likely be transported to the onshore staging area at Quonset Point 
Rhode Island (see Section 4.1.8.2) from the cable manufacturer in a special cable transport 
vessel.  Specified lengths of inner array cable will be transferred onto a cable holding barge and 
transported to a location proximate to the immediate work area.  A cable installation barge will 
offload specific lengths of cable from the holding barge.  The linear cable machines on-board the 
installation barge will pull the cables from coils on the holding barge onto the installation barge, 
and into prefabricated tubs. 

The method of installation of the submarine cable is by the jet plow embedment process, 
commonly referred to as jet plowing (see Figure 2.1.3-3 of the FEIS).  This method involves the 
use of a positioned cable barge and a towed hydraulically-powered jet plow device that 
simultaneously lays and embeds the submarine cable in one continuous trench from WTG to 
WTG and then to the ESP.  The cable will be embedded approximately 6 feet (1.8 m) below the 
seabed by the fluidized sediments from the jet plow and will not require supplemental anchoring. 
The barge will propel itself along the route with the forward winches, and the other moorings 
holding the alignment during the installation.  For installation of the inner array cables, a four 
point mooring system which will also include the use of mid-line buoys, will allow the support tug 
to move anchors while the installation and burial proceeds uninterrupted on a 24-hour basis.  
Additionally, jet-plowing is expected to be suspended during extreme storm events. For 
additional detail on submarine cable installation please refer to Section 4.1.6 below. 

When the barge nears the ESP, the barge spuds will be lowered to secure the barge in place for 
the final end float and pull-in operation.  The cable will be pulled into the J-tube and terminated 
at the switchgear. 

CWA will contact NMFS and BOEMRE within 24-hours of the commencement of jet plowing 
activities and again within 24-hours of the completion of the activity. 
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4.1.5  Electrical Service Platform (ESP) 

The ESP will be installed and maintained within the approximate center of the WTG array.  The 
ESP will serve as the common interconnection point for all of the WTGs within the array.  Each 
WTG will interconnect with the ESP via a 33 kV submarine cable system.  These cable systems 
will interconnect with circuit breakers and transformers located on the ESP in order to increase 
the voltage level and transmit wind-generated power through the 115 kV shore-connected 
submarine cable system.  The two 115 kV submarine circuits will then ultimately connect to the 
existing land-based NSTAR Electric transmission system on Cape Cod. 

The ESP will provide electrical protection and inner-array cable sectionalizing capability in the 
form of circuit breakers.  It will also include voltage step-up transformers to step the 33 kV inner-
array transmission voltage up to the 115 kV voltage level for the submarine cable connection to 
the land-based system.  The service platform will also function as a helipad and as a 
maintenance area during periods of servicing the Wind Park equipment.    

(The ESP is expected to be a fixed template type platform consisting of a jacket frame with six 
approximately 42-inch (106.7 centimeters) driven piles to anchor the platform to the ocean floor.  
The platform will likely consist of a steel superstructure of approximately 100 feet by 200 feet 
(30.5 meters by 61 meters).  The platform will be placed approximately 39 feet (12 meters) 
above the MLLW datum plane in 28 feet (8.5 meters) of water. 

In order to demonstrate the structural adequacy and design lifetime of the ESP, the Contractors 
shall in the FDR design documentation describe the models used and the essential design 
parameters.  The design documentation supplied by the Contractors will contain not only the list 
of information provided in Appendix A of the IEC 61400-3 but also the following minimum 
parameters: 

Information Provided by Cape Wind to Contractors for Design Basis 

Á Units, Datums and Coordinate Systems including vertical and horizontal datums, 
conversion factors and units to be used 

Á Site layout includes coordinates of the wind turbines, substation(s) (incl. electrical 
layout), meteorological mast and metocean report 

Á Support structure levels including the interface level and hub height level 

Á Site conditions including bathymetry, ground conditions, wind data, wake effects 
(including methodology), metocean data (including wave conditions and wind wave 
misalignment probabilities), salinity, air and sea temperatures, marine growth, global sea 
level rise and ice loads 

ESP Design Basis 

Á Foundation design basis including design codes and standards, design philosophy, design 
life, reference level, interface level, corrosion protection, secondary structures 
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Á Geotechnical data including design methodology, sources of information, principles for 
establishing characteristic soil profiles, principles for assessing driveability of piles, 
geography and geology, determination of engineering profiles, density, strength, vertical 
capacity, vertical and lateral load responses, parameters for driveability 

Á Environmental data including water depths, wind climate, wave climate (including wind 
wave misalignment and windspeed-wave height correlation), tidal elevation and currents 
extreme sea state and extreme wave height, severe sea state and severe wave height, 
normal sea state, wave breaking, additional parameters, ice, seismic conditions, ship 
impact and wave run up 

Á Material data including structural steel specification for monopiles and transition pieces 

Á Design procedure including grouted connection, load generation, soil pile interaction, 
scour, design load iterations and computer programs 

Á Terminology and principles of limit state design including limit states, design format, 
design situations and load combinations (including a load case table compatible with part 
B) and fatigue 

Á Special requirements including installation, fire detection and protection (separation and 
suppression systems, helicopter landing area, emergency survival area, oil containment, 
and grid interconnection parameters. 

The ESP will follow the recommended practices and standards as follows: 

Á Electrical Equipment – Electrical equipment will be installed following recommended 
practices of the National Electric Code (NEC) (also known as NFPA 70).  Generally ANSI 
and IEEE standards will be followed with UL listed equipment specified.  Use of alternate 
IEC equipment standards may be considered on a case by case basis where ANSI/IEEE 
standards do not apply or when IEC codes are deemed superior.  For high voltage 
equipment, the above US electric power industry standards, the grid operator 
requirements, and requirements of the project specific Large Generator Interconnection 
Agreement will be followed. 

Interior Spaces – NEC and OSHA requirements will be the recommended standards followed 
internal to the ESP topsides and around electrical equipment as these standards are deemed to 
be more applicable to the electrical high voltage substation environment. 

ESP Lightning Protection - Lightning protection shall be provided where necessary in accordance 
with NFPA No. 780, UL96, UL96A and Lightning Protection Institute Standards 175, 176 and 177 
and per manufacturers’ recommendations.  Air terminals, conductors and other related 
accessories shall be UL listed and labeled and suitable for installation in a marine environment. 

Fire Detection and Suppression Systems for the ESP will follow NFPA recommended practices, 
including but not limited to:  

Á No. 10 Portable Fire Extinguishers.  

Á No. 11 & 11A Foam Extinguishing System.  

Á No. 12 Carbon Dioxide Extinguishing Systems. 

Á No. 70 National Electric Code.  
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Á No. 72 National Fire Alarm Code 
 

It is envisioned that a fire risk evaluation will be conducted with the contractor and insurance 
underwriter as the ESP design is progressed and addressed in the FDR.  Areas with oils, 
flammable liquids, storage locker and areas, electrical equipment rooms, and cable spreading 
rooms will be considered for fixed fire suppression systems (most probably CO2 fixed suppression 
system).  Egress, separation, fire barriers, emergency power system, etc. will be also considered 
within the fire risk evaluation.  

Fire detection and manual alarm pull stations will be installed throughout the ESP.  The Fire 
System Alarm Panel will provide indication at the onshore control room.  Since the ESP is 
normally unmanned and primarily contains electrical equipment, a conventional fire main with 
hose stations is not proposed.  Portable Fire extinguishers will be USCG approved type.  The 
exterior platforms, ladders, water craft provisions and life safety equipment (including PPE, PFD’s 
and life rafts) will met USCG requirements and be approved by local USCG jurisdiction. 

ESP Installation 

The ESP design is based on a piled jacket/template design with a superstructure mounting on 
top.  The platform jacket and superstructure will be fully fabricated on shore and delivered to the 
work site by barges. It is anticipated that the ESP will be fabricated in either Europe or the Gulf 
of Mexico and delivered directly to the Project Site on a floating barge. 

The jacket will be transported to the site on a jack up transport barge.  Once on site, the jacket 
is expected to be lifted from the transport barge by a crane mounted on a separate jack up barge 
(similar to Barge #1 described above).  The jacket assembly will then likely be sunk and leveled 
in preparation for piling.  The six piles will then be driven through the pile sleeves to the design 
tip elevation of approximately 150 feet (46 meters) below the surface of the sea bottom.  The 
piles will be vibrated and hammered as required.  An alternate installation method is to install the 
piles first without the jacket and then float the jacket over the piles on a barge.  The barge 
decreases draft by taking on ballast thus lowering the jacket onto the piles.  

The superstructure will be loaded onto a transport barge and floated over the jacket as described 
in the alternate method above.  The superstructure will be lowered onto the jacket and then will 
be connected to the jacket in accordance with the detail design requirements.  The installation of 
the ESP is anticipated to take approximately 10 days to complete plus any delays due to weather 
(See Figure 2.3.3-1 of the FEIS). 

After the ESP is fully constructed, the inner-array cables and the high voltage transmission cables 
will be terminated at the ESP.  These cables will be routed through J-tubes located on the outside 
of the support jackets. Once the inner-array cables are connected to the ESP, the scour control 
mats will be installed around the ESP piles utilizing a similar design as the WTG foundations.  
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4.1.6  Submarine 115kV Transmission Cable System to Shore 

The submarine cable system consists of the two 115 kV solid dielectric AC submarine 
transmission circuits (two (2) three-conductor cable systems per trench equals one circuit, for a 
total of 4 cables), (See Figure 2.1.3-1 of the FEIS).  The conductor cross section is expected to 
be approximately 3x800 mm2 (approximately 3x1,600 kcmil) and the overall diameter of the 
cable is 197 mm (7.75 inches). The following table shows the rating of the 115 kV (and the 33 
kV) submarine cables under normal operations and for short circuit conditions: 

Table 4.1-1 – Rating for 115 kV and 33 kV Submarine Cable 

Cable type Normal Rating (A) Overload Rating (A)  
(Note 2) 

Short Circuit 
Rating (kA) 

115 kV 800 mm2  631 A (note 1) 850 A (Note 1) 40 kA 
33 kV 150 mm2 400 A 540 A 31.7 kA 
33 kV 400 mm2 610 A 820 A 40 kA 
33 kV 630 mm2 725 A 975 A 40 kA 

 
Notes: 
1. Ratings are per cable.  There are two cables per 115 kV circuit and two circuits total. 
2. Emergency overload rating depends on duration of overload.  Values indicated are based on 

12 hour duration of overload. Values are approximate and depend also on amount of pre-
load current in the cable prior to the occurrence of the overload 

 
All submarine cables will receive a DC proof test prior to terminating. Terminals will be metric. 
The European RoHS does not apply to electrical equipment designed for use at AC voltages 
exceeding 1000 V.  As such the 35 kV and 115 kV submarine cables are not governed by RoHS 
and their manufacturers do not participate in the UL RSCS, which is designed to demonstrate 
compliance with RoHS. The cable manufacturing process will be monitored by the owner or 
owner’s engineer, the EPC contractor, and the lender’s engineer. 

The two circuits of interconnecting transmission lines linking the ESP to the landfall location will 
be embedded by jet plow approximately 6 feet (1.8 m) below the sea floor, with approximately 
20 feet (6.1 meters) of horizontal separation between circuits.  As discussed previously in Section 
4.1.4, the burial depth of 6 feet will insure protection of the submarine cables’ mechanical 
integrity from inadvertent anchor drop or fishing gear interaction. Cable ampacity calculations 
performed by Prysmian (formerly Pirelli), a potential cable supplier, were based on a native soil 
thermal resistivity of 0.5°K-m/W at burial depth, as determined by the marine geophysical and 
geotechnical survey.  This thermal resistivity is adequate to permit transfer of heat away from the 
affected cables (including for the two 115 kV cable per trench configuration). 

Jet plow equipment uses pressurized sea water from water pump systems on board the cable 
vessel to fluidize sediments.  The jet plow device is typically fitted with hydraulic pressure nozzles 
that create a direct downward and backward “swept flow” force inside the trench.  This provides 
a down and back flow of re-suspended sediments within the trench, thereby “fluidizing” the in 
situ sediment column as it progresses along the predetermined submarine cable route such that 
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the submarine cable settles into the trench under its own weight to the planned depth of burial.  
The jet plow’s hydrodynamic forces do not work to produce an upward movement of sediment 
into the water column since the objective of this method is to maximize gravitational replacement 
of re-suspended sediments within the trench to bury or “embed” the cable system as it 
progresses along its route.  The pre-determined deployment depth of the jetting blade controls 
the cable burial depth.  Available tidal and current data indicates that scouring is not a significant 
concern.  Therefore, CWA is not planning to anchor the submarine cable. 

Due to the relatively shallow water depths in Nantucket Sound, shallow draft vessels/barges 
which typically use anchors for positioning are necessary for installation.  Deeper draft vessels 
equipped with dynamic positioning thrusters therefore cannot be used.   

The cable-laying barge is specifically designed for installations of submarine cable.  It is used for 
both transport and installation.  The submarine cable is installed in continuous lengths delivered 
from the cable factory and loaded directly onto a revolving turntable on the vessel.  The cable 
system location and burial depth will be recorded during installation for use in the preparation of 
as built location plans.  The jet plow device is equipped with horizontal and vertical positioning 
equipment that records the laying and burial conditions, position, and burial depth.  This 
information is monitored continually on the installation vessel; therefore the use of an ROV is not 
required.  This information will be forwarded to appropriate agencies and organizations as 
required for inclusion on future navigation charts.  

A skid/pontoon-mounted jet plow, towed by the cable-laying barge, is proposed for the Project’s 
submarine installation.  This jet plow has no propulsion system of its own.  Instead, it depends 
on the cable vessel for propulsion.  For burial, the cable barge tows the jet plow device at a safe 
distance as the laying/burial operation progresses.  The cable system is deployed from the vessel 
to the funnel of the jet plow device.  The jet plow blade is lowered onto the seabed, pump 
systems are initiated, and the jet plow progresses along the pre-selected submarine cable route 
with the simultaneous lay and burial operation. It is anticipated that, to install each transmission 
line circuit to the required depth providing a minimum of six feet (1.8 meters) of cover in the 
sediments that are generally found along the proposed submarine transmission line route into 
Lewis Bay, the jet plow tool will fluidize a pathway approximately four to six feet (1.2 to 1.8 
meters) wide at the seabed and eight feet (2.4 meters) deep into which the cable system settles 
through its own weight.  As mentioned above, the jet plow device is equipped with horizontal and 
vertical positioning equipment that records the laying and burial conditions, position, and burial 
depth.  The pontoons can be made buoyant to serve different installation needs. 

The geometry of the trench is typically described as trapezoidal with the trench width gradually 
narrowing with depth.  Temporarily re-suspended in situ sediments are largely contained within 
the limits of the trench wall, with only a minor percentage of the re-suspended sediment 
traveling outside of the trench.  Any re-suspended sediments that leave the trench tend to settle 
out quickly in areas immediately flanking the trench depending upon the sediment grain-size, 
composition, and hydraulic jetting forces imposed on the sediment column necessary to achieve 
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desired burial depths. Jet-plowing operations would not be scheduled during or prior to any 
predicted extreme storm events. Additionally, jet-plowing would be suspended during any 
unanticipated extreme storm events. 

This interconnection to the mainland will involve the installation of approximately 12.5 circuit 
miles (20.1 kilometers) of which 7.6 miles (12.2 kilometers) are within Massachusetts’ waters  of 
transmission cable for each of the two circuits.  The installation of the submarine transmission 
line via jet plow embedment is anticipated to take approximately two to four weeks to complete.   
As the jet plow progresses along the route, the water pressure at the jet plow nozzles will be 
adjusted as sediment types and/or densities change to achieve the required minimum burial 
depth.  In the unlikely event that the minimum burial depth is not met during jet plow 
embedment, additional passes with the jet plow device or the use of diver-assisted water jet 
probes will be utilized to achieve the required depth. 

Prior to pulling the cable ashore and to the sea-land transition vault, the jet plow will be set up in 
the pre-excavation pit located at the offshore end of the drilled conduit.  The cable will then be 
floated from the barge with assistance of small support vessels.  The cable end will be securely 
anchored in place after being pulled through the jet plow and into the high density polyethylene 
conduit installed during the HDD and secured beyond the transition vault. 

From the HDD exit point, the cable is embedded across the shallows by means of towing the jet 
plow along the cable route from the smaller barge’s winch.  The cable and jet hose will be 
supported by cable floats to maintain control of cable slack and the amount of hose out.  The 
cables between the jet plow start point and the transition vault will be inside the high density 
polyethylene conduit. 

When the cable embedment has proceeded into deeper water and nears the barge, the jet plow 
setback will be secured approximately 20-30 feet (6.1-9.1 meters) behind the stern chute, the 
barge will lift its spuds and begin winching along the cable route, with the six-point mooring 
system (which will utilize mid-line buoys) towing the jet plow and feeding cable off the barge and 
into the plow funnel as it moves along the route at a rate equal to the barge movement.  This 
will be repeated for the second circuit. 

The barge will propel itself along the route with the forward winches, and the other moorings 
holding the alignment of the route.  The six-point mooring system allows the support tug to 
move anchors while the installation and burial proceeds uninterrupted on a 24-hour basis. 

When the barge nears the ESP the transmission cable will be pulled into the J-tube and 
terminated at the switchgear.  

CWA will contact NMFS and BOEMRE within 24-hours of the commencement of jet plowing 
activities and again within 24-hours of the completion of the activity. 
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4.1.7  Transition to Landfall 

The transition of the interconnecting 115 kilovolt submarine transmission lines from water to land 
will be accomplished through the use of HDD methodology in order to minimize disturbance 
within the intertidal zone and near shore area.  The HDD will be staged at the upland landfall 
area and involve the drilling of the boreholes from land toward the offshore exit point.  Conduits 
will then be installed the length of the boreholes in order for the transmission lines to be pulled 
through the conduits from the seaward end toward the land.  Two parallel transition 
manhole/transmission line splicing vaults will be installed using conventional excavation 
equipment (backhoe) at the upland transition point where the submarine and land transmission 
lines would be connected (see Figure 4-21 of the DEIS). 

There will be four 18-inch (0.46 m) High Density Polyethylene (HDPE) conduit pipes (one for 
each three-conductor 115 kV cable and fiber optic cable set) installed to reach from the onshore 
transition vaults to beyond the mean low water level.  The offshore end will terminate in a pre-
excavated pit where the jet plow cable burial machine will start.  The four conduits will have an 
approximately 10 foot (3 meters) separation within the pre-excavation area.  The four boreholes 
will be approximately 200 feet (61 meters) long (borehole diameters will be slightly larger than 
the conduit diameter to allow the conduit to be inserted in the borehole) (see Figure 4-21 of the 
DEIS). 

A drill rig will be set up onshore behind a bentonite pit where a 40-foot (12.1 meter) length of 
drill pipe with a pilot-hole drill bit will be set in place to begin the horizontal drilling.  A bentonite 
and freshwater slurry will then be pumped into the hole.  The HDD construction process involves 
the use of the bentonite and freshwater slurry in order to transport drill cuttings to the surface 
for recycling, aid in stabilization of the in situ sediment drilling formation, and to provide 
lubrication for the HDD drill string and down-hole assemblies.  This drilling fluid is composed of a 
carrier fluid (freshwater) and solids (bentonite clay).  The ratio of the drilling fluid is expected to 
be ninety-five percent water and five percent inorganic bentonite clay, which is a naturally 
occurring hydrated aluminosilicate composed of sodium, calcium, magnesium, and iron. 

After each 40 feet (12.1 meters) of drill pipe installation, an additional length of drill pipe is 
added, until the final drill length is achieved.  To minimize the release of the bentonite drilling 
fluid into Lewis Bay, freshwater will be used as a drilling fluid to the extent practicable for the 
final section of drilling just prior to the drill bit emerging in the pre-excavated pit.  This will be 
accomplished by pumping the bentonite slurry out of the hole, and replacing it with freshwater as 
the drill bit nears the pre-excavated pit.  When the drill bit emerges in the pre-excavated pit, the 
bit is replaced with a series of hole-opening tools called reamers that are designed to widen the 
borehole.  Once the desired hole diameter is achieved, a pulling head is attached to the end of 
the pipe and the drill pipe is used to pull back the eighteen inch (457 millimeter) diameter 
conduit into the bored hole from the offshore end.  As with the pilot hole drilling process, 
freshwater will be utilized to the maximum extent practicable as the reaming process nears the 
pre-excavated pit. 
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After the borehole has been constructed, 18-inch (45.7 centimeter) diameter HDPE pipe will be 
installed in each borehole to serve as protection for the submarine cable system.  Smaller 
conduits with pulling wires will be placed inside the 18-inch (45.7 centimeter) diameter HDPE 
pipe to house the submarine cable system.  Once the internal cable conduits have been inserted 
into the 18-inch (45.7 centimeter) HDPE conduit, a clay/bentonite medium will be injected into 
the conduit system to fill the void between the cable conduits and the 18-inch (45.7 centimeter) 
pipe.  The conduits will be sealed at both ends until the submarine cable system is ready to be 
pulled through the conduit.  After submarine cable system installation, the conduits will then be 
permanently sealed at each end to complete the installation process.  

The HDD operation will include an upland based HDD drilling rig system, drilling fluid recirculation 
systems, residuals management systems, and associated support equipment.  HDD drilling 
material handling equipment will be located on New Hampshire Avenue.  Drilling will take place 
from the upland to Lewis Bay.  Excavated soils will be temporarily stored near the HDD drill rig 
during construction, and will then be reused onsite or removed and disposed of as required.   

To further facilitate the HDD operation, a temporary cofferdam will be constructed at the end of 
the boreholes in Lewis Bay.  The cofferdam will be approximately 65 feet (19.8 meters) wide and 
45 feet (13.7 meters) long and will be open at the seaward end to allow for manipulation of the 
HDD conduits. The area enclosed by the cofferdam will be approximately 2,925 square feet 
(271.7 square meters).  The cofferdam will be constructed using steel sheet piles driven from a 
barge-mounted crane. The top of the sheet piles will be cut off approximately 2 feet (0.61 
meters) above mean high water.  This will serve to contain any turbidity associated with the 
dredging and subsequent jet plow embedment operations and to provide a visual reference to its 
location for mariners.  While the cofferdam will be located outside of areas normally subject to 
vessel traffic, the location of the cofferdam will be appropriately marked to warn vessels of the 
temporary cofferdam’s presence.  

The area inside the cofferdam will be excavated to expose the seaward end of the borehole.  
Sediment inside the cofferdam will be excavated to expose the area where the HDD borehole will 
end at an elevation of approximately -10 feet (-3 meters) relative to mean lower low water, with 
a 1 foot (0.3 meter) allowable over dredge.  A 20 foot (6.1 meters) long level area will be created 
at the closed end of the cofferdam at this elevation.  From that point, the bottom of the 
excavated area will be sloped at 4 horizontal:1 vertical until it meets the existing seafloor bottom 
contour.  Approximately 840 cubic yards (642.2 cubic meters) of sediment will be excavated from 
the cofferdam.  At the end of the cable installation, the cofferdam excavation will be backfilled, 
rather than allowed to in-fill over time.  The dredged material will be temporarily placed on a 
barge for storage, and then the dredged area of the cofferdam will be backfilled with the dredged 
material.  If necessary, the dredged material backfill material will be supplemented with imported 
clean sandy backfill material to restore the seafloor to preconstruction grade. No removal of 
sediment outside of the cofferdam will be required.   
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The cofferdam will help to facilitate threading of the submarine cable system through the 18-inch 
(45.7 cm) diameter HDPE pipes placed in the horizontal directional drilled boreholes.  This 
temporary cofferdam will be installed prior to the beginning of the HDD borehole construction, 
and will remain in place until jet plow embedment installation of the submarine cable system is 
complete.   

The HDD operations will be conducted to minimize or avoid impacts to water quality in Lewis 
Bay.  The upland HDD operation will be a self-contained system combined with a drilling fluid re-
circulation system.  This re-circulation system will recycle drilling fluids and contain and process 
drilling returns for offsite disposal to minimize excess fluids disposal and residual returns.  None 
of these materials will be directly discharged or released to marine or tidal waters in Lewis Bay. 

Each of the two landfall transition vaults will be approximately 8 feet (2.4 meters) wide by 35 
feet (10.7 meters) long (outside dimensions) (see Figures 2.3.7-1 of the FEIS and Figure 4-21 of 
the DEIS).  The submarine transmission lines will be spliced to the upland transmission lines 
within these transition vaults.  Each transition vault will contain two 38-inch (96.5 centimeters) 
manholes for access and be installed approximately with its bottom ten feet (2.4 meters) below 
grade.  The submarine transmission lines will enter through the four 18-inch (45.7 centimeter) 
HDPE conduits and the upland transmission lines will exit the landfall transition vault to the 
ductbank system through 6-inch (15.3 centimeter) diameter PVC conduits.  There will be a total 
of 16 PVC conduits encased within concrete: 12 transmission line conduits, two conduits for 96-
fiber fiber optic cables for telecommunications, supervisory control and data acquisition (SCADA) 
and protective relaying, and two spare conduits for the upland transmission line, as shown in 
Figures 2.1.3-4 and 2.1.3-5 of the FEIS. 

It is anticipated that the installation of the borehole and conduit by HDD techniques will take 
approximately two to four weeks.  

Upon completion of the installation of the conduit pipes and submarine cable system, the HDD 
equipment will be removed and New Hampshire Avenue will be restored to its pre-construction 
grades and conditions.  Standard stormwater erosion and sedimentation controls will be installed 
on the site prior to the initiation of construction activities, and will be inspected and maintained 
throughout construction operations per the SWPPP (Appendix F)2. Once construction is 
completed, all equipment and construction materials will be removed from the site and the area 
will be returned to its original condition.   

4.1.8  Vessels, Equipment, Staging and Transportation Routes 

Overland transportation corridors are described in Section 4.4.1 of the FEIS.  Airport facilities are 
described in Section 4.4.2 of the FEIS.  Port facilities are described in Section 4.4.3 of the FEIS.  

                                                
 
2 While CWA is submitting its SWPPP in compliance with the Lease, CWA notes that the SWPPP is applicable to upland activities only 
which are outside of BOEMRE’s jurisdiction.  CWA further notes that the Part 285 regulations do not require that a SWPPP be 
submitted as part of a COP.  CWA will submit its SWPPP to the EPA for substantive review, which has permitting authority for 
general stormwater permits under the National Pollutant Discharge Elimination System (NPDES). 
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Other infrastructure, such as communication infrastructure, is described in Section 4.4.4 of the 
FEIS.     

4.1.8.1  Vessels and Equipment 

This section provides a list of the primary equipment that will likely be required to complete 
all phases of construction.  This primary equipment will be supplemented by hand tools and 
power tools such as impact drivers and wrenches, drills, hammers, grinders, sanders, saws, 
torches, welders, etc. that are typically used by construction work crews.  Construction of the 
Project will generally consist of the following phases: 

Á Onshore Staging 

Á Monopile and Transition Piece Installation 

Á Wind Turbine Generator Installation 

Á Electric Service Platform Installation 

Á 33 kV Inner-array Submarine Transmission Cable System Installation 

Á 115 kV Submarine Transmission Cable System Installation 

Á Landfall Transition Installation 

Á Upland Transmission Line Installation 

A summary of each construction phase, and detailed descriptions of each key component of 
the Project are provided above.  For simplicity, several construction phases have been 
combined in the discussion that follows either because the installation methods are similar 
(e.g. submarine cables) or the phases are closely related in sequence (e.g. monopile and 
wind turbine generator installation).   

Onshore Staging 

Á 800 HP Cranes 

Á Heavy-Duty Trucks 

Á Pick-up Trucks 

Wind Turbine Generator Installation 

Á Monopile Installation Jack-Up/Spud Barge 

o 800 HP Crane 

o Pile Driving Hammer Equipment 

o Tool Room 

o Deck Lighting 
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o Emergency Spill Response Kit 

o Porta-John 

o Office Trailer 

o Lunch Room 

Á Transition Piece Installation Jack-Up Barge 

o 800 HP Crane 

o Tool Room 

o Deck Lighting 

o Emergency Spill Response Kit 

o Porta-John 

o Office Trailer 

o Lunch Room 

Á WTG Component Installation Jack-Up Barge (towers, nacelles, hubs, and blades) 

o 800 HP Crane 

o Tool Room 

o Deck Lighting 

o Emergency Spill Response Kit 

o Porta-John 

o Office Trailer 

o Lunch Room 

Á Pre-Installed Component Transport Spud Barges 

o Monopiles 

o Transition Pieces 

o Hub 

o Nacelle 

o Blades 

Auxiliary Support Vessels 

Á Scow Barges 

Á Tug Boats  
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Á 3,000 HP Attendant Tugs 

Á 6,000 HP Tow Tugs 

Á Work Skiffs 

Electric Service Platform Installation 

Á Foundation Transport Barge 

Á Foundation Installation Jack-Up Barge 

o 3,000 HP Crane 

o Pile Driving Hammer Equipment 

o Tool Room 

o Deck Lighting 

o Emergency Spill Response Kit 

o Porta-John 

o Office Trailer 

o Lunch Room 

Á Service Platform Superstructure Transport and Lift Jack-Up Barge 

o 800 HP Crane 

o Tool Room 

o Deck Lighting 

o Emergency Spill Response Kit 

o Porta-John 

o Office Trailer 

o Lunch Room 

Á Auxiliary Support Vessels 

Á Scow Barges 

Á Tug Boats  

Á 3,000 HP Attendant Tugs 

Á 6,000 HP Tow Tugs 

Á Work Skiffs 
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Submarine Cable Installation (including 33kV and 115kV cables) 

Á Purpose-built Cable Laying Vessel (deep water) 

Á Cable Holding Barge 

Á Cable Installation Barge (shallow water) 

Á Skid/Pontoon Mounted Jet Plow 

Á Jet Plow support systems (including pumps and accessories) 

Á Cable laying support systems (including cable machines, chute, tubs and complete diving 
operations center to support divers) 

Á 1,500 HP Tow Tug Boats (for handling anchors) 

Á Six-point mooring system with two 60-inch spuds.  The mooring system will consist of 3 
double winches, plus another double drum winch for controlling the two spuds.  Each 
winch drum will contain approximately 2,000 feet (610 meters) of 1 1/8” (28.6 
millimeter) mooring cable and have an anchor attached.  Mid-line buoys will be attached 
to minimize anchor cable scour.  Pendant wire with 58-inch (1.5 m) steel ball buoys will 
be attached to anchors for deployment and quick recovery 

Á Auxiliary trencher pulling barge - a small barge of 40 x 100 feet (12.2 x 30.5 meters) 
outfitted with spuds 

Á Auxiliary Vessels 

Á Crew Boat 

Á Inflatable Boats 

Á Work Skiffs. 

Landfall Transition 

Á Marine Support Equipment: 

o Porta-John 

o Deck Barge with Spuds 

o 150-200 Ton Crane 

o Vibratory Driver / Excavator 

o Environmental Clamshell Bucket 

o Tool Room 

o Dive Spread 

o Diesel Welder 
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o Deck Lighting 

o Emergency Spill Response Kit 

o Office Trailer 

o Lunch Room 

o Materials Deck Barge – as required 

o Scow Barge – as required 

o Tug Boat – as required 

o Work Skiffs 

o Land Support Equipment 

o Horizontal Directional Drilling Rig 

o Bore/Drill Rigs 

o High Density Polyethylene Fusion Machine 

o Excavator 

o Cement Mixer 

o Front End Loader 

o Graders 

o Rough Terrain Crane 

o Vibratory Driver / Extractor 

o Dump Truck 

o Heavy-Duty Trucks 

o Pick-up Trucks 

Upland Cable Installation 

Á Heavy-Duty Trucks 

Á Winch 

Á Bore/Drill Rigs 

Á Crane 

Á Backhoe 

Á Excavator 

Á Trenchers 

Á Compressor 
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Á Dump Trucks 

The Project is subject to the U.S. EPA’s General Conformity Regulation (40 CFR 93) for the air 
emissions from all vessels and equipment associated with the Project during its construction, 
while located outside of 25 miles from the site and within state jurisdictional boundaries.  The 
MMS (now BOEMRE) issued a Final General Conformity Determination for the Project in 
December 2009.    

The Project is also subject to the U.S. EPA’s Outer Continental Shelf (OCS) Air Regulations 
(40 CFR 55) for the air emissions from all vessels and equipment associated with the Project 
during both construction and operation, while located within 25 miles from the site.  The U.S. 
EPA issued the Final OCS Air Permit for the Project on January 7, 2011 (see Appendix H). 

Both the General Conformity Determination and the OCS Air Permit for the Project contained 
emission limitations, emissions offset requirements, and mitigation, monitoring, 
recordkeeping, and reporting requirements for the Project related to its emissions and 
potential impacts to air quality.  Additional requirements for the Project related to the 
mitigation and monitoring of impacts to air quality are contained in the Lease issued by 
BOEMRE.  These requirements include the following: 

Á CWA will purchase Emission Reduction Credits.  Massachusetts and Rhode Island are 
both designated as non-attainment areas for ozone by the U.S. EPA.  Therefore, the 
nitrogen oxides (NOX) emissions from any source whose emissions exceed the minimum 
thresholds must offset its NOX emissions, so as to not contribute to any further 
degradation of air quality in a non-attainment area.  The NOX emissions from vessels and 
equipment associated with the Project during its construction exceed the minimum 
thresholds; therefore as a condition of both the General Conformity Determination and 
the OCS Air Permit, CWA must offset its NOX emissions during construction. CWA will 
acquire Emission Reduction Credits (ERC) in a sufficient quantity to satisfy the Project’s 
offset requirements during its construction. In accordance with the Conformity 
Determination, Cape Wind will provide MMS documentation of the purchase of offsets 
prior to commencement of construction activities. 

Á CWA will provide BOEMRE with descriptions of any emission control technologies, 
quantification of the emission reductions that would be achieved, etc..  The Project’s 
emissions offset requirement described above can be achieved by either the purchase of 
ERCs, the reduction of emissions through reduced equipment usage or additional 
emissions controls, or by a combination of each. If Project emissions during construction 
are offset by utilizing additional emissions controls, CWA will provide BOEMRE with a 
description of any emission control technologies used, and a quantification of the 
resulting emission reductions achieved by their use. 

Á CWA will provide BOEMRE with data on horsepower rating of all propulsion and auxiliary 
engines, duration of time operating in State waters, load factor, and fuel consumption, 
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for each vessel, including vessels delivering materials and supplies to the staging site, 
going to and from Quonset Point. CWA provided MMS (now BOEMRE) with estimated 
specifications for all of the vessels to be used during the Project’s construction phase in 
State waters for the General Conformity Determination.  This information was used to 
estimate the Project’s potential emissions from such vessels and to estimate the quantity 
of emissions offsets required to satisfy General Conformity. CWA will provide the 
requested specifications for such vessels to BOEMRE as required by the Lease during its 
construction in order to determine the actual emissions from the vessels so that it can be 
confirmed that sufficient emissions offsets have been acquired for their use. 

Á In accordance with the EPA Air Permit, CWA will provide the engine information and 
emissions control equipment no later than 30 days before the start of Phase 1 (as 
defined in the EPA air permit). 

Á CWA will comply with any requirements specified by the BOEMRE in order to meet the 
general conformity requirements applicable at the time of decommissioning of any facility 
or structure.  

Á CWA will ensure that contractors operating diesel-powered equipment at the Quonset 
Point staging site use ultra low sulfur diesel fuel, if requested to do so by the Rhode 
Island Department of Environmental Management (RIDEM). 40 CFR 80.510(b) requires 
that, beginning June 1, 2010, all non-road diesel fuel is subject to a 15 parts per million 
(ppm) sulfur content limit, which is defined in practice as ultra low sulfur diesel (ULSD) 
fuel. CWA will ensure that the fuel used for all diesel-powered equipment associated with 
the Project meets its respective EPA sulfur content limit, which will include the use of 
ULSD fuel for all non-road diesel-powered equipment operated at the construction 
staging site. 

Á CWA will ensure that contractors operating vehicles, diesel engines, or non-road diesel 
engines at the Quonset Point staging site limit unnecessary idling. RIDEM Air Pollution 
Control Regulation No. 45 prohibits the unnecessary idling of diesel motor vehicles and 
non-road diesel engines.  The Code of Massachusetts Regulations (310 CMR 7.11) 
prohibits the unnecessary idling of the engine of a motor vehicle in excess of five 
minutes.  CWA will ensure that contractors operating vehicles, diesel engines, or non-
road diesel engines at the construction staging site limit unnecessary idling. 

4.1.8.2  Staging and Construction Management 

CWA has been kept aware of the proposal by the Commonwealth of Massachusetts and the 
City of New Bedford to construct a Multi-Purpose Marine Commerce Terminal that could, 
among other purposes, serve as a staging area for construction of offshore wind projects, 
including the Project.  At this time, however, it is unclear whether such Terminal would be 
both developed and available on a timeline that would  meet the construction schedule for 
CWA set forth in this COP.  Therefore, this COP is submitted with Quonset Point serving as 
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the Project’s staging area, and BOEMRE should review this filing on that basis.  In the event, 
however, that the New Bedford Terminal does becomes available and CWA proposes its 
utilization for all or a substantial portion of the Project's staging requirements, CWA would 
submit a notice of project change and seek an appropriate and corresponding COP 
modification at that time. 

The COP proposes that major construction activities will be supported by onshore facilities, 
located in Quonset, Rhode.  The most probable scenario is that the majority of material and 
equipment will be staged onshore and then loaded onto various vessels for transportation to 
the offshore site, and ultimately installation.  Construction personnel will be ferried by boat 
and/or helicopter depending upon weather conditions and other factors.  Once loaded, 
vessels traveling from Quonset would pass through Narragansett Bay to Rhode Island Sound 
to Vineyard Sound, North of Martha’s Vineyard to the Main Channel, a distance of about 55 
nautical miles (102 kilometers).   

Quonset, Rhode Island 

CWA has identified an existing, underutilized, industrial port facility in Quonset, Rhode Island, 
as having the attributes required for staging an offshore construction project of the 
magnitude of the Project.  The Quonset Business Park is located on Narragansett Bay in the 
town of North Kingstown, Rhode Island and is owned and controlled by the Quonset 
Development Corporation, a quasi-state agency that operates the 3,160-acre industrial park.  
This site is a portion of what once was a much larger government facility known as the U.S. 
Naval Reservation–Quonset Point, part of which is still actively utilized as a civilian airport 
and base for an Air National Guard Reserve squadron. 

The Quonset Business Park is an active marine industrial site that houses several industrial 
businesses such as General Dynamics (shipbuilding) and Senesco (marine construction).  
Following the downsizing of the US Naval Reservation–Quonset Point, the park was created 
in order to develop prime industrial sites, create job opportunities and to improve the 
economic conditions throughout the region.  The proposed staging of the Project from the 
Quonset Business Park is consistent with the park’s stated purpose.  

The entire park consists of approximately 3,150 acres (12.75 square kilometers), of which 
817 acres (3.3 square kilometers) have been sold for such uses as industrial, offices, and 
transportation/utility (railroad and highways).  Another 463 acres (1.9 square kilometers) 
have current leases, 605 acres (2.45 square kilometers) are used for a civilian airport 
(Quonset State Airport - OQU) operated by the State of Rhode Island, approximately 600 
acres (2.43 square kilometers) are designated open space, about 200 acres are utilized for 
recreation including a golf course, and the remaining 465 acres (1.9 square kilometers) are 
vacant, open land available for industrial and commercial activities. 

The site has deep-water capacity (30 feet [9 meters] depth) and two piers that are 1,200 
feet (366 meters) in length and capable of servicing the largest of ships.  One of the piers 
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(Pier 1) is currently leased by a company as an automobile unloading and transfer operation.  
The other pier (Pier 2) has intermittent use as a staging area for the Rhode Island 
Department of Transportation bridgework.  Pier 2 would become available in the near future; 
however, based on timing, either pier may be available for lease. 

CWA plans the use of Pier 2 because it has a load bearing capacity of over 1,000 pounds per 
square feet (4890 kilograms per square meters) and is 1,200 feet (365.9 meters) long by 650 
feet (198.2 meters) wide.  This pier would be used for the receiving, storing and assembly of 
the large turbine parts such as the monopiles, towers, nacelles, transition pieces, hubs, and 
blades.  CWA and the Rhode Island Economic Development Corporation have discussed 
leasing all or part of Pier 2 and the land contiguous to it, which consists of approximately 
33.5 acres (0.14 square kilometers) zoned for industrial or commercial activity.  Additional 
land is also available within the park, approximately 3,000 feet (914.6 meters) away, which is 
accessible by a public road approximately 40 feet (12.2 meters) in width.  These satellite 
parcels consist of approximately 25 plus acres (0.1 square kilometers) that could be used for 
other components of the wind turbines and associated infrastructure if needed.  One of the 
parcels has two large buildings, which were utilized by the U.S. Navy Construction Battalion 
(Seabees) during the 1940’s, 1950’s, and 1960’s, which may be capable of handling certain 
requirements of the Project for covered storage and enclosed workspace.  Some 
modifications to the buildings and roadways may be required to accommodate the specialized 
equipment and wind turbine components.  The deep-water piers are adequate to 
accommodate anticipated construction vessels and are not expected to require any additional 
dredging or modification. 

New Bedford, Massachusetts 

Regardless of the site for staging of construction, CWA expects that post-construction parts 
storage and larger maintenance supply vessels will be based out of New Bedford once the 
Project is operational.  New Bedford Harbor is at the mouth of the Acushnet River. The Port 
of New Bedford is a deep-water port with depths of 30 feet (9 meters). The harbor features a 
hurricane barrier that stretches across the water from the south end of New Bedford to the 
Town of Fairhaven. The barrier’s 150-foot (46 meter) opening is closed during hurricane 
conditions and coastal storms, making New Bedford one of the safest harbors on the eastern 
seaboard.   

Across the harbor, shipyards line the Fairhaven waterfront. Marine service and vessel repair 
industries in Fairhaven have established reputations along the East Coast. Two major 
shipyards, D.N. Kelley & Son and Fairhaven Shipyard, are known internationally for quality 
repair on all types of boats. 

Falmouth, Massachusetts 

Falmouth Harbor located in the town of Falmouth, Massachusetts is the primary target to be 
utilized as a personnel staging area for the daily transport of crews to the construction site. 
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Falmouth Harbor is a relatively narrow well protected harbor located on the southwestern tip 
of Cape Cod. The harbor is approximately 10-12 miles from the wind farm site with less than 
10 minutes of travel time from dockside to harbor entrance. This short distance to open 
water results in reduced time transporting to and from work site. Falmouth Harbor is mainly 
a recreational boating destination with several ferry vessels serving Martha’s Vineyard Island.  
Falmouth is located within one hour of major cities Boston and Providence.  

Falmouth Harbor has several marine service companies that are capable of supporting crew 
transport type vessel repairs. It is one of the facilities that will be utilized as a crew staging 
area and future operations and management (O&M) center for the Project. The facility has 
underutilized building and bulkhead area and is easily accessible from the main roadways 
leading to Falmouth. There is sufficient dockage for several crew vessels with bulkhead 
access for loading of vessels. There is also sufficient offsite parking that can be utilized 
throughout the tourist months and for the duration of construction.  Converting the 
construction staging area into the O&M staging area and control center would result in cost 
savings and logistic synergies by allowing commissioning personnel and O&M personnel to 
work together during the transition phase. 

4.1.8.3 Navigation And Transportation Routes 

Information regarding Navigation and Transportation Routes is provided in the FEIS.  

Á Overland transportation corridors: Section 4.4.1 of the FEIS.   

Á Airport facilities: Section 4.4.2 of the FEIS.   

Á Port facilities: Section 4.4.3 of the FEIS.   

4.1.9  Anchoring 

Installation vessels will be stationed in the Project Area using a combination of jack-up spud 
emplacement and anchor deployment.  The installation vessel anchors are emplaced by anchor 
handling vessels (AHV) that are specifically designated for anchor handling support operations.  
More specific details about the anchoring, including the size and anticipated scope associated 
with anchors, will be determined once a contractor has been selected.  A more detailed 
description of anchoring will be provided in the Fabrication and Installation Report (FIR), which 
will be provided following COP approval.  The following discussion is provided as an overview of 
the potential anchoring activities that will take place throughout the offshore construction 
process. 

4.1.9.1 Equipment 

The specification of the mooring winches, wires and anchors will be determined once a 
contractor is selected.  A representative example of anchor tackle to be used is provided 
below. 
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Wire anchor configuration: 

Á Nominal pull of winch: 4 x 30 Metric tons (Mt) 

Á Stalling pull: 4 x 45 Mt 

Á Wire specification: 48 mm 

Á Spooling capacity winch: 4 x 900m wire 

Á Anchors: 4 x 4 Tons Flipper Delta 

Chain anchor configuration: 

Á Nominal pull of chain anchor winch: 10 Mt 

Á Chain length: 235 meter 56 mm 

Á Anchor: 5 Tons Spec Anchor 

Mid-line buoys will be attached to all anchors in order to minimize anchor cable scour and 
bottom impacts. In addition, pendant wire with steel ball buoys will be attached to anchors 
for deployment and quick recovery. 

4.1.9.2  Anchor Configuration 

As noted in the FEIS, anchors for installation will be configured in a four point configuration 
(Section 2.3.4 and 2.3.5).  CWA anticipates that two additional spuds may be used to secure 
the vessel position during installation of the 115 kV submarine cable as described in Section 
2.3.5 of the FEIS.   

A representative anchor configuration for WTG and monopile installation is illustrated in 
figure 4.1-1.  Two separate vessel deployments are shown below illustrating the monopile 
foundation installation and WTG installation phase and the anticipated anchor configuration.  
During the installation of the monopile foundation, the installation vessel is positioned 
adjacent to the installation location and two anchors are positioned forward and two anchors 
are positioned aft of the installation vessel.  During the placement of the WTG tower, nacelle, 
and blades, the installation vessel moves away from the monopile and repositions the four 
anchors in the same configuration, although the length of anchor scope is greater for the 
second phase of this installation. The approximate overall area of temporary impact around 
each WTG is approximately 1500 feet in each direction.  Due to overlapping coverage 
between WTGs, the temporary impacts related to the cabling are included in the entire 
anchor impact area as shown on Drawing 1 Sheet 1.  The total permanent impacts related to 
the Project (monopiles, cables and rock armoring) as presented in FEIS Section 2.2 are 54.38 
acres  
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Figure 4.1-1 

Potential WTG Installation Anchor Configuration 

 

The representative extent of the potential total temporary anchor impact area is provided on 
the Location Plat, as denoted by a red line (Drawing 1, Sheet 1).   

4.1.9.3  Placement of Anchors 

The anchor deployment sequence will depend on the prevailing tide, current, waves and wind 
direction during anchor operations.  The installation vessels and AHVs will be equipped with 
appropriate surface positioning systems for accurate positioning of the anchors.  The surface 
positioning systems will include survey equipment consisting of a GPS and Gyro compass 
systems. 

Once all anchors have been deployed, the anchors will be pre-tensioned (test load) to ensure 
the anchors have adequate holding capacity. If an anchor does not hold it will be recovered 
and redeployed and the procedure will be repeated. 

4.1.9.4  Operational Contingency 

Vessels motions resulting from weather will restrict anchor handling work. Certain anchor 
handling activities are more weather sensitive than others, and the amplitude of motions 
depends on the heading of the installation vessels relative to wind, waves and current. 

Not Drawn To scale 
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During anchor handling, the weather restriction that applies is also in relation to the motions 
of the AHV and its ability to handle and place anchors.  The decision to proceed with anchor 
handling will depend on weather forecasts and the outlook for the construction activity 
period. 

Throughout the anchor handling phase of the work, the following environmental conditions of 
the offshore work site will be monitored: 

Á Wind speed and direction 

Á Wave length, period and direction (visually) 

Á Current speed and direction (visually) 

Á Water-depth 

4.2  Onshore Construction Plan 

This section describes onshore Project facilities, including design and fabrication, and installation 
methods for each component and support facilities.  Safety management systems to ensure the 
appropriate training and safety of onshore construction personnel are summarized below and detailed 
in Appendix E.   

4.2.1  Summary of Safety Management System 

The Project’s SMS is provided in Appendix E, and details specific safety practices and procedures 
to be adopted during onshore construction The SMS describes overall safety policies and 
objectives, organization and responsibilities, methods to identify, assess, control and mitigate 
hazards, training and emergency response procedures, and compliance monitoring.  For 
additional information, see Appendix E.  

4.2.2  Upland 115 kV Transmission Cable System 

Once the 115 kV submarine transmission lines make landfall at New Hampshire Avenue (as 
described in section 4.1.9), the submarine transmission lines will be interconnected with a 115 kV 
upland transmission line system within two parallel below-grade landfall transition vaults that will 
have interior dimensions of approximately 7’0” (2.13 m) W x 34’0” (10.36 m) L x 7’6” (2.29 m) H, 
containing one circuit each.  (see Figure 2.3.7-1 of the FEIS)  The upland transmission line 
system will utilize 12 single-conductor 115 kV cables each with copper conductor, Extruded 
Cross-linked Polyethylene (XLPE) insulation, copper wire metallic shielding, aluminum/polymer 
laminate moisture barrier and an outer polyethylene sheath.  The metallic shields of the cables 
will be cross-bonded to minimize the cable losses and to limit induced voltages in the shields (see 
Figure 4-11 of the DEIS).  The conductor cross section would be approximately 1.24 square 
inches (800 mm2).  The 12 cables would be segregated into two circuits, each composed of two 
cables per phase.  The balance of the upland cable route will be installed in buried concrete 
ductbank as described below. 
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Upon making landfall, the proposed transmission cable route would then follow New Hampshire 
Avenue north, merging with Berry Avenue. The route continues north on Berry Avenue, crossing 
Route 28 and continuing north on Higgins Crowell Road to Willow Street.  Proceeding north on 
Willow Street, the route passes under Route 6 to the proposed intersection point with the 
existing NSTAR Electric 115 kV transmission cable ROW, approximately 500 ft (152.4 m) north of 
Summer Street. The route then turns westerly within the NSTAR Electric’s existing ROW to the 
Barnstable Switching Station, crossing under Route 6. The proposed onshore transmission cable 
would be located within the existing public roadways for a length of approximately 4 miles (6.4 
km) from landfall to NSTAR Electric transmission cable ROW located on the west side of Willow 
Street. The onshore transmission cable would then continue underground approximately 1.9 
miles (3.1 km) along existing NSTAR Electric ROW and running from Willow Street to the 
Barnstable Switching Station.  A new 115 kV bus at the Barnstable Switching Station will be the 
point of sale and change in ownership for the power being delivered to ISO New England.  

Installation of the proposed onshore transmission cable includes constructing a utility easement 
within and along four roadways: New Hampshire Avenue, Berry Avenue, Higgins Crowell Road, 
and Willow Street. The easement would also include the crossing of Route 28 and Route 6. The 
onshore transmission cable would affect several intersections. 

New Hampshire Avenue: New Hampshire Avenue is a two-lane residential road allowing 
vehicle access in a north-south direction. The roadway is a dead-end with a concrete retaining 
wall at its southern end. There are no sidewalks on either side of the roadway. In addition, there 
is no on-street parking. The transmission cable would be installed within the east side of the 
roadway. 

Berry Avenue: Berry Avenue is a two-lane residential road allowing vehicle access in a north-
south direction. There are sidewalks on both sides of the roadway. The transmission cable would 
cross to the west side of Berry Avenue off of New Hampshire Avenue. 

Intersection 1 - Route 28 between Berry Avenue and Higgins Crowell Road: At the 
intersection with Berry Avenue and Higgins Crowell Road, Route 28 is a two-lane roadway with a 
painted divider. Vehicles on Route 28 travel in an east-west direction. The intersection of Route 
28 with Berry Avenue and Higgins Crowell Road is signalized. There are sidewalks on both sides 
of Route 28. The transmission cable would be installed underneath Route 28 using trenchless 
technologies. 

Higgins Crowell Road: Higgins Crowell Road is a two-lane road with a painted divider and 
vehicle travel is in a north-south direction. There are no sidewalks on either side of the roadway; 
however, there are unpaved shoulders along either side. The transmission cable would be placed 
on the east side of Higgins Crowell Road. 

Intersection 2 - Buck Island Road: At the intersection with Higgins Crowell Road is a two-
lane roadway with a painted divider. Vehicle on Buck Island Road travels in an east-west 
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direction. The intersection of Buck Island Road with Higgins Crowell Road is signalized. The 
transmission cable would be installed beneath Buck Island Road using trenchless technologies. 

Willow Street: Willow Street is a two-lane road with a painted divider. Vehicle travel is in a 
north-south direction. There are no sidewalks on either side of the roadway; however, there are 
unpaved shoulders along either side. The transmission cable would be placed on the west side of 
Willow Street. 

Route 6 Crossings: The transmission cable would be installed using trenchless techniques as it 
passes underneath the Route 6 overpass. Approximately 0.5 mile (0.8 km) past the Route 6 
overpass, the transmission cable would enter the NSTAR Electric ROW. The transmission cable 
would also cross under Route 6 from the NSTAR Electric ROW from north to south to connect 
with the Barnstable Switching Station. This crossing would also be accomplished using trenchless 
techniques. 

The upland transmission line will enter the NSTAR Electric ROW and make the physical 
connection to the Barnstable Switching Station by continuing with two new underground 
transmission lines in the existing NSTAR Electric ROW approximately 1.9 miles (3.1 km) in length 
and running from the point where the new upland transmission line intersects the existing ROW 
in Yarmouth to the Barnstable Switching Station.  The two transmission lines together would be 
comprised of 12 (2 circuits x 2 conductor/phase x 3 phases) cables of approximately 800 mm2 
(approximately 1,600 kcmil) in a cross sectional area.  A third bay would be added at the 
Barnstable Switching Station to allow for the installation of three new circuit breakers and two 
banks of shunt reactors. (see Figure 2.1.3-2 of the FEIS). 

4.2.3  Ancillary Structures 

The duct system will consist of a single ductbank, approximately 5’8” (1.73 m) W by 2’ (0.61 m) 
H in size with a total of sixteen (16) 6-inch (0.15 m) PVC ducts encased within a concrete 
envelope.  The ductbank will be constructed within a trench beneath existing roadway corridors 
along the majority of the route.  Twelve (12) of the 16 ducts will be occupied with the upland 
transmission lines, two ducts will contain fiber optic lines for protective relaying and 
communications, and two vacant ducts will be reserved for future use as spares.  Figure 2.1.3-4 
of the FEIS shows typical cross section of the transmission line “eight over eight” ductbank, 
which will also be utilized within the NSTAR Electric ROW.  Figure 2.1.3-5 shows a typical cross 
section of the transmission line “four over four” ductbank, which will be utilized to transition from 
underground vaults to the “eight over eight” ductbank.  

In addition to the landfall transition vault at the New Hampshire Avenue landfall site, the 
proposed transmission facility will include approximately 15 underground vaults along the public 
roadway layout portion of the proposed route and approximately nine underground vaults within 
NSTAR Electric’s ROW.   The vaults will include upland transition vaults which are required at 
locations utilizing trenchless techniques and typical splice vaults.  All vault locations will include 
two parallel vaults constructed of reinforced concrete, approximately 8 inches thick. The interior 
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dimensions of the upland transition vaults and the splice vaults will be 7’0” (2.13 m) W x 33’6” 
(10.21 m) L x 7’6” (2.29 m) H. The underground vaults will be located along the route as 
required based on cable reel capacities and to keep cable pulling tensions within manufacturer’s 
specifications, generally at intervals between 500 to 1,700 feet (152.4 to 518 meters).  The 
underground vaults will accommodate cable splicing and cross-bonding of cable metallic sheaths.   
(see Figures 2.3.7-1 of the FEIS, 4-16 and 4-17 of the DEIS). 

5.0  OPERATIONS & MAINTENANCE PLAN 

5.1  Introduction 

This Operations and Maintenance (O&M) Plan describes the approach to operations and maintenance 
for the CWA project and provides details regarding O&M elements of the project that have previously 
been described and reviewed in the NEPA process.  This plan includes an explanation of specific 
practices and procedures that were more generally described in the FEIS and is based on practical 
experience from offshore wind projects in Europe, other pertinent offshore experience, and applicable 
regulatory requirements in the US.  Abbreviations are used liberally throughout this section as a 
means of streamlining the text. Please refer to the acronym list at the beginning of the document. 

It is recognized that this O&M Plan will be enhanced with further project-specific details as EPC and 
O&M contracts are executed with CWA’s selected vendors and suppliers.  Further detail about O&M 
activities will be added as Hazard and Operability Study (HAZOP) and risk assessment reviews are 
completed during SMS implementation.   

5.1.1  Purpose and Objectives 

The purpose and objectives of this O&M Plan is to maintain the plant in a safe and effective 
operating condition in order to maximize electricity output and plant reliability, protect water 
quality and minimize potential environmental impacts by: 

Á Effective operational management and scheduling of maintenance tasks. 

Á Timely completion of scheduled and unscheduled maintenance tasks using safe systems of 
work as described by the SMS. 

Á Development and implementation of control measures to ensure the equipment is maintained 
in a safe and effective operating condition. 

Á Regular inspection of all elements of the Project according to an inspection program and 
applicable regulatory requirements.  

Á Maintenance of a safe place of work as described by the SMS. 

5.1.2  Overview of Offshore Wind Farm O&M  

Wind turbine operations are highly automated and wind farms are designed to operate remotely 
without on-site attendance at the WTGs. Monitoring sensors within the WTG gather and transmit 
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data via the SCADA system on meteorological conditions, controls status, power generation, 
condition monitoring and system alarms and any other critical active safety functions.  Monitoring 
is conducted over a SCADA system from shore base stations, which can be local to the project or 
centralized for monitoring of many wind farms. 

The chosen WTG for the CWA project, the Siemens SWT-3.6-107, is a well-proven offshore wind 
turbine model. This will limit maintenance and operation risks because it reduces the likelihood of 
problems related to new, untried technology and serial defects, and ensures that the appropriate 
maintenance procedures have already been developed.   

Wind farms are designed in accordance with safe life design principles for passive elements such 
as the structures, and fail-safe design principles for active elements such as drives and controls. 
This eliminates the need for continuous on-site attendance.  The main reasons for intermittent 
on-site personnel attendance are: 

Á Perform as-needed maintenance to ensure high availability of power generation and 
transmission equipment. 

Á Perform scheduled inspections and maintenance to maintain good condition and operating 
life of the plant. 

Á Perform scheduled maintenance to ensure safety systems and equipment are always fully 
functional. 

Á Reviews to satisfy applicable permit conditions or regulatory requirements. 

The CWA facility will be designed to be remotely operated continuously in its specific off-shore 
environment.  The project equipment will be designed to have a useful life that meets or exceeds 
the life of the lease. The project will be operated and maintained in accordance with the Lease. 

5.2  O&M Plan Elements 

The O&M strategy for the CWA project will focus on reliable operation and continuous availability of 
the plant in a safe condition while fulfilling the requirements of the SMS (Appendix E). The SMS will 
include HAZOP/ Hazard Identification (HAZID) and risk assessment to support the safe operation and 
maintenance of the CWA project. 

The O&M Plan elements comprise: 

Á Overall purpose and objectives. 

Á Organization, responsibilities. 

Á Operational management of the wind farm. 

Á Scheduled maintenance of the plant for safe operation. 
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Á Scheduled maintenance of the plant for effective operation. 

Á Schedule inspections of the project to meet regulatory requirements. 

Á Unscheduled maintenance. 

Á Reference to the SMS to identify and assess hazards. 

Á Reference to the SMS to control and mitigate hazards through defined procedures and method 
statements. 

Á Reference to the SMS for monitoring and auditing of compliance of safety aspects. 

Á Continuous improvement interfacing with the SMS. 

Á Reference to the OSRP and the SMS for emergency response procedures. 

The O&M Plan elements address the following key aspects of the project: 

Á All permanently installed offshore structures and equipment which will usually be unmanned, 
including the WTGs and ESP, and their foundations and substructures. 

Á Offshore array and export electrical cables for interconnection to the onshore electric grid. 

Á Operation of onshore facilities including the permanent onshore control room; permanent 
onshore service or staging area; permanent onshore warehouse area; shore termination of 
electrical cable and onshore route for grid connection. 

Á Grid connection at the Barnstable Switching Station operated by NSTAR. 

The following is covered in the SMS: 

Á Operation of remote monitoring and control systems. 

Á Operation of all access and service vessels used during the operational phase.  

Á Emergency evacuation procedures.  

Á Onshore transportation and marshalling activities for large replacement components  

Á Lists of all offshore and onshore equipment and facilities, and all vessels or helicopters to be used 
for the project will be included in the SMS Safety File (see SMS, Appendix E).   

5.2.1  O&M Plan Development 

Detailed level maintenance schedules will be developed as the project progresses through the 
following stages: 
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Á Selection of contractors for the engineering, procurement, construction and operation of the 
project, and the CVA.  

Á Detailed engineering design and specification. 

Á  HAZOP and risk assessment stages.  

Á Lessons learned from the construction phase will be applied to the operations. 

Á Pre-operational planning including preparation and approval of detailed method statements 
and procedures for specific activities.  

5.3  Cape Wind and O&M Contractor Responsibilities and Resources 

5.3.1  Areas of Control 

This O&M Plan covers the project equipment and activities in several geographical locations 
which make up the Project Site. Overall the geographical sphere of management control related 
to the operational phase has been defined as follows: 

Á “Offshore Wind Farm Site” area located on Horseshoe Shoal within Nantucket Sound off of 
Cape Cod, MA, USA. 

Á “O&M Staging Area” The facility is anticipated to be located in the town of Falmouth, MA with 
approximately 550 feet of quay within the harbor, and docking facilities on site for two 
approximately 50’ service vessels. This site may also include the “O&M Warehouse Area” and 
“Onshore Control Center”. When heavy lifting or repair activities are needed during the O&M 
phase, these will likely be staged out of New Bedford, MA. 

Á “O&M Warehouse Area” is the location where the operational spare parts and supplies will be 
stored. The facility is anticipated to be located in Falmouth, MA. 

Á “Onshore Control Center” means the CWA onshore control center which is anticipated to be 
located in Cape Cod, MA. 

Á “Cable Installation Zone” meaning the zone in which the interconnecting export cable has 
been installed stretching from the “Offshore Wind Farm Site” to the termination at the 
Barnstable Switching Station. 

5.3.2  Cape Wind Organization 

The CWA management team has a long track record of successful construction and operation of 
ambitious energy projects. The team’s significant technical, financial and project management 
expertise is critical to the operating success of the Project.  

The Project team is organized to ensure that there is a clear chain of command and responsibility 
between CWA, its contractors and their subcontractors. This chain of command is essential to 
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ensuring the safe construction and operation of the wind farm. The main contractors for the 
project during the operational phase are planned to be: 

Á O&M Contractor will undertake operation and maintenance of the WTGs and the ESP during 
the operational phase, including provision of access vessels, replacement parts and spares.  

Further contractors, subcontractors or other third parties may include: 

Á Service or maintenance vessels providers either contracted to the Owner or the O&M 
Contractor. 

Á Subcontractors to the O&M Contractor for specialized maintenance procedures. 

Á The Owner’s technical advisors. 

Á The Owner’s environmental advisors. 

Á The Owner’s safety advisors. 

The CWA and O&M Contractor organizational chart is provided in Figure 5.3-1. 
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Figure 5.3-1: Cape Wind and O&M Contractor Organizational Chart 

 
 

5.3.3  Responsibilities 

5.3.3.1  Cape Wind Management Responsibilities 

CWA is responsible for asset management and overall supervision of operational 
management of the Project. 

The asset management team will handle the commercial aspects of the wind farm over the 
lifetime of the Project, and ensure that all safety and regulatory requirements are met in the 
operational management of the Project.  CWA management team will: 
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Á Oversee the activities of the O&M Contractor. 

Á Make decisions regarding Project dispatch and the scheduling of maintenance activities. 

Á Make decisions with respect to those items not within the scope of the O&M Contract. 

Á Monitor and inspect operations and maintenance activities. 

Á Conduct periodic reviews of operations and maintenance. 

Á Review health and safety, security and environmental programs. 

Á Review the spare parts and major maintenance strategy. 

Á Coordinate with regulatory agencies. 

In particular, CWA will ensure that necessary preventive and corrective actions are 
performed. This includes remedial work and repairs and replacements, including provision of 
necessary access, maintenance, and safety vessels.  

5.3.3.2  Safety Critical Roles 

CWA’s commitment to safety and safety critical roles on this project is described in the SMS.  
The SMS (Appendix E) describes (a) how CWA will ensure the safety of personnel and others 
near the facilities, (b) remote monitoring, control, and shut down capabilities, (c) emergency 
response procedures, (d) fire suppression equipment, (e) testing of the SMS, and (f) 
personnel training.  However, it is important to note that the SMS is a living document that 
will continue to evolve as CWA finalizes contracts for engineering, procurement, construction, 
and operation of the project.  The SMS will also be updated as CWA contractors conduct 
engineering, construction and operations of the project.  Detailed methods and procedures 
implementing the SMS will be developed in consultation with BOEMRE and the relevant 
health and safety regulatory agencies. 

5.3.3.3  O&M Contractor Responsibilities 

Under the O&M with CWA it is planned that the O&M Contractor will provide all planned 
maintenance, unplanned maintenance and spare parts for the Project. Vessels and 
equipment needed for service or maintenance will also be provided by The O&M Contractor. 
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Figure 5.3-2: Scope of Equipment for O&M Activities 
The figure below illustrates the equipment and plant systems that will be subject to O&M activities: 
 

5.3.4  Resources 

5.3.4.1  Cape Wind Capabilities 

The CWA management team has direct experience managing the development, construction 
and operations of innovative power projects. The team is employed by the project manager, 
Energy Management Inc (EMI). While at EMI, the same individuals developed, financed and 
managed the construction of a number of new and noteworthy electric generating facilities, 
including cogeneration projects, the first merchant power project in the United States, early 
air cooled power projects in New England, the first inlet chilled power project in New England 
and the largest biomass power project in the United States. 

CWA has assembled an interdisciplinary team to manage the construction and operations of 
the Project.  The team draws upon the more than 100 years of experience of the core 
personnel as well as the more than 35 years of experience of EMI as a business entity in the 
field of energy development. 

5.3.4.2  O&M Contractor Capabilities 

The selected O&M Contractor will be highly qualified and experienced in the operation   and 
maintenance of offshore WTGs including transmission and distribution systems.  It is 
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anticipated that CWA’s selected O&M Contractor will be capable of augmenting traditional 
O&M services through direct support during the installation and commissioning phases.  
These value-added services with combined with traditional O&M contracted services will 
support further O&M planning.  

5.3.4.3  Plant Spares and Special Tools 

A list of typical spare parts and special tools that are anticipated to be supplied by the O&M 
Contractor and stored at the O&M staging area will be included upon submittal of the FIR.  
Special tools will be engineered and provided by the WTG manufacturer. 

5.3.4.4  Site Resources 

All operation and maintenance activities will be staged from the shore on a daily basis for all 
scheduled activities. The site resources for the operational phase of the project will comprise: 

Á Operational control center.  

Á Operational service base or onshore staging area. 

Á Onshore warehouse area.  

Operations of the CWA Project will be conducted from an onshore operations control center 
located on Cape Cod.  The operations control center will be staffed by the O&M Contractor.  
The CWA asset management team will likely also be based at the operations control center in 
order to have direct oversight of O&M activities.  All commands, instructions or requests from 
ISO-NE, transmission owner-NSTAR, and regulatory and safety agencies, will be handled by 
the operations control center.   

It is anticipated that Falmouth Harbor will be utilized as a personnel staging area for the daily 
transport of crews to the project site. Falmouth Harbor is a relatively narrow, well protected 
harbor located on the southwestern tip of Cape Cod. The harbor is approximately 10-12 miles 
from the wind farm site with less than 10 minutes of travel time from dockside to harbor 
entrance. The short distance to open water results in reduced time for transportation to and 
from the work site.  

Falmouth Harbor has several marine service companies that are capable of supporting crew 
transport type vessel repairs. The facility has underutilized building and bulkhead area and is 
easily accessible from the main roadways leading to Falmouth. There is sufficient dockage for 
several crew vessels with bulkhead access for loading of vessels.  

5.3.4.5  Access and Service Vessels 

Access vessels will be provided to deploy work crews to perform scheduled maintenance or 
unscheduled maintenance. 




