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Executive Summary 
Deepwater Wind Block Island, LLC, proposes to construct the Block Island Wind Farm (BIWF), a 30 
MW offshore wind project to be located approximately 3 mi (4.8 km) southeast of Block Island, 
Rhode Island.  In connection with the BIWF, Deepwater Wind Block Island Transmission, LLC, 
proposes to construct the Block Island Transmission System (BITS), a new 34.5 kilovolt (kV) 
alternating current (AC) bidirectional submerged transmission line between Block Island and the 
Rhode Island mainland.  Deepwater Wind Block Island, LLC and Deepwater Wind Block Island 
Transmission, LLC are collectively referred to as “Deepwater Wind” in this report.  BIWF and BITS are 
collectively referred to as “the Project” in this report. 

Deepwater Wind has conducted numerous Project-specific field surveys to support the 
environmental permitting for the BIWF and the BITS.  The surveys relevant to the understanding of 
impacts to benthic resources, the topic of this report, consisted of detailed geophysical 
investigations that characterized the seafloor conditions, a sediment profile imagery (REMOTS®) 
survey that characterized the physical and biological features of the near-surface sediments, an 
eelgrass survey to document the distribution of this resource near the Project, and a video survey 
examining the hard substrate habitat present within the Project Area.  Each of these surveys 
contributed to an understanding of the benthic ecology in and near the Project Area to enable a 
complete assessment of the potential impacts of installation and operation of the BIWF and the 
BITS.  Results of several of the studies (geophysical, sediment profile imagery, and eelgrass) 
provided Deepwater Wind with important guidance in siting Project components to avoid impacts to 
sensitive habitats. 

Both Rhode Island Sound and Block Island Sound are physically dynamic as is evidenced by 
predominantly sandy substrate conditions that frequently feature sand waves.  The deeper portions 
of the Project Area are less dynamic with a higher proportion of silt in the sediment.  Hard substrate 
is limited in distribution within the Project Area occurring primarily in the southwestern portion of 
the Area of Potential Effect (APE) beyond the proposed wind turbine generator (WTG) sites.  These 
conditions define the types of benthic macroinvertebrates that are present.  Benthic infauna in the 
Project Area is dominated by species adapted to this dynamic environment and is similar to benthic 
communities throughout both Rhode Island Sound and Block Island Sound, factors that enhance the 
ability of the benthic community to recover from disturbances.    Hard substrate communities 
exhibited relatively low diversity; most of the hard substrate comprised scattered cobble and 
supported little erect or foliose macroalgae that could provide the secondary habitat commonly 
observed with hard substrate. 

Direct impacts to benthic habitat from the Project are small.  The only long-term benthic habitat 
losses will occur in the WTG footprints (a total of 0.35 acre [0.14 hectare]).  Habitat conversion from 
soft to hard substrate (up to 1.93 acre [0.78 hectare]) will occur along the cable routes where 
protective covering is needed to accommodate existing cable crossings and areas where >4 ft (1.2 
m) of burial cannot be achieved.    The WTG foundations will provide artificial hard substrate that is 
likely to be colonized by benthic fouling organisms.  Similarly, protective material placed over 
transmission cables is likely to be colonized.   

Most benthic impacts will be temporary.  Installation of the WTGs will require the use of vessels that 
will be kept stationary either by multi-point anchoring or by spuds inserted into the substrate.  In 
either case, mooring will be of short duration and physical and biological recovery of the anchor 
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scars is expected.  The Inter-Array, Export, and BITS Cables will be installed primarily by a jet plow 
towed by a dynamic positioning vessel.  This method avoids the use of anchors and avoids open 
trenching.  Although jet plowing will suspend some sediment, most will settle out of the water 
column quickly with little transport beyond the trench.  Neither eelgrass nor hard substrate habitats 
will be affected by redeposition of suspended sediments.  Impacts associated with alternative 
methods for cable installations at the landfalls will also be temporary and will not affect either 
eelgrass or hard substrate habitats. 

No significant long-term operational impacts will occur.  The cable design and deep burial will 
minimize magnetic field emissions to levels below those likely to be perceived by benthic organisms.  
Although maintenance operations will likely require anchored vessels, the substrate disturbance will 
be short-lived. 

Deepwater Wind incorporated mitigation through avoidance and minimization throughout the 
Project design and siting process.  Sensitive habitats were avoided.  Construction methods that will 
cause the least habitat disturbance were selected.  The number of WTGs was reduced from eight to 
five, reducing the Project footprint.  No additional mitigation is therefore required. 
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1.0 Introduction 
Deepwater Wind Block Island, LLC, a wholly-owned indirect subsidiary of Deepwater Holdings, LLC 
proposes to develop the Block Island Wind Farm (BIWF), a 30 megawatt (MG) offshore wind project 
approximately 3 miles (4.8 km) southeast of Block Island, Rhode Island comprising two major 
components – the wind farm and the transmission system to move electricity from Block Island to 
the Rhode Island mainland.  The BIWF will  consist of five, 6 MW wind turbine generators (WTGs), a 
submarine cable (approximately 2 mi [3.2 km]) interconnecting the WTGs (“Inter-Array Cable”) and 
a 34.5-kV transmission cable connecting the northernmost WTG to an interconnection point on 
Block Island (“Export Cable”) (submarine section is approximately 6.2 mi [10 km]).  In connection 
with the Wind Farm, Deepwater Wind Block Island Transmission, LLC, also a wholly owned indirect 
subsidiary of Deepwater Wind Holdings, LLC, proposes to develop a new 34.5 kilovolt (kV) 
alternating current (AC) bidirectional submerged transmission line, the Block Island Transmission 
System (BITS), between Block Island and the Rhode Island mainland (approximately 21.8 mi [35.1 
km] to 25.9 mi [41.7 km]) to interconnect with the existing Narragansett Electric (National Grid) 
system in Narragansett, Rhode Island.  Deepwater Wind Block Island, LLC and Deepwater Wind 
Block Island Transmission, LLC are collectively referred to as “Deepwater Wind” in this report.  BIWF 
and BITS are collectively referred to as “the Project” in this report. 

This report describes the marine benthic resources in the Project Area and discusses the effects of 
the construction, operation and decommissioning of BIWF and BITS on these resources.  For the 
purposes of this report, the two Deepwater Wind Holdings, LLC corporate entities associated with 
the development of the BIWF and BITS are collectively referred to as “Deepwater Wind.”  Likewise, 
the BIWF and BITS are collectively referred to as “the Project.”   

1.1 Project Location 
This section describes the proposed location of each of the BIWF and BITS components. For the 
purpose of impact analysis, the Project Area refers to the footprint of the BIWF and BITS facilities 
within these locations. The Project Area encompasses the wind farm itself (WTGs and Inter-Array 
Cable), the Export Cable), the two Alternative BITS routes, and areas where direct impacts to benthic 
resources can occur.  The Project Area also encompasses areas where indirect impacts (e.g., 
temporary effects during construction outside the footprint of the Project infrastructure) to the 
benthos can occur.  These include the Areas of Potential Effect (APE) where construction activities 
may affect the substrate and associated benthos as well as resources in the vicinity of the BIWF and 
BITS Project.  Figure 1 provides an overview of the Project Area and the APE of potential direct and 
indirect effect. 

1.1.1 Block Island Wind Farm 
The BIWF will be located approximately 3 miles (4.8 km) southeast of Block Island, and 
approximately 16 miles (25.7 km) south of the Rhode Island mainland. The WTGs, Inter-Array Cable, 
and a portion of the Export Cable are located within the Rhode Island Renewable Energy Zone 
established by the Coastal Resources Management Council (CRMC) through the Rhode Island Ocean 
Special Area Management Plan (RI Ocean SAMP). The WTGs will be located approximately 0.5 mi 
(0.8 km) apart. The Inter-Array cable will connect the five, 6 MW WTGs for a total length of 2 mi (3.2 
km) (Figure 1).  
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The Export Cable will originate at the northernmost WTG and travel 6.2 mi (10 km) to Town Beach 
on Block Island.  Deepwater Wind is considering two different options for landing the Export Cable 
on Block Island.  These landing alternatives include either (1) conducting a long-distance horizontal 
directional drill (HDD) from the Town Beach parking lot to a temporary cofferdam located up to 
1900 ft (579 m) from shore or (2) conducting a short-distance HDD to bring the cable to an 
excavated trench located at mean high water (MHW) from which a jet plow would be launched 
directly from the beach. 

1.1.2 Block Island Transmission System 
The BITS cable will traverse state and federal submerged lands through the Rhode Island Sound for a 
distance of approximately 21.8 mi (35.1 km) to make landfall at Narragansett Town Beach (BITS 
Alternative 1) or approximately 25.9 miles (41.7 km) to a landfall at the University of Rhode Island 
(URI) Bay Campus (BITS Alternative 2) in Narragansett, Rhode Island.  The BITS alternative routes 
cross through federal waters for approximately 9.0 miles (14.5 km). 

As with the BIWF Export Cable, Deepwater Wind is proposing either a long-distance HDD to a 
temporary cofferdam located up to 1900 ft (579 m) offshore of Block Island and up to 1600 ft (488 
m) offshore from Narragansett Town Beach or a short-distance HDD with a jet plow launched 
directly from the beach at MHW. 

For the BITS Alternative 2 landing at the URI Bay Campus, the use of short-distance HDD and a jet 
plow is not feasible, therefore Deepwater Wind is proposing a long-distance HDD from an existing 
cleared storage area to a temporary cofferdam located up to 1800 ft (549 m) from shore. 

1.2 Submarine Components of the Project Facilities 

1.2.1 BIWF 

Wind Turbine Generators 
Deepwater Wind proposes to install five, 6 MW WTGs. Each WTG would be attached to the seafloor 
using jacket foundations secured with four through-the-leg foundation piles. The jackets consist of 
hollow steel tubular members joined together in a lattice structure, which will sit on the seabed 
supporting the WTG tower. The diameter of each pile is expected to be between 42 in and 54 in 
(107 cm and 137 cm), with a maximum wall thickness of 1.5 in (3.8 cm). The foundation piles will be 
driven to a depth of up to 250 ft (76.2 m) into the seafloor.  The foundation for each WTG will 
comprise several components that will cover the seafloor:  four circular legs, four linear braces 
between the legs, four triangular mud mats, and cable sand/cement bag armoring that, in total will 
occupy about 0.07 acres (3016 ft2) of seafloor.  Thus, the five WTGs will directly cover 0.35 acre 
(0.14 hectare) of seafloor in the aggregate. 

Inter-Array Cable 
The WTGs will be interconnected via a 34.5 kV submarine cable system connecting the WTGs in a 
radial inter-turbine configuration (Inter-Array Cable). The Inter-Array cable system will comprise a 
single three-core 34.5 kV, 6 to 10-inch (15.2 to 25.4-cm) diameter submarine cable buried to a target 
depth of 6 ft (1.8 m) beneath the seafloor.  The actual burial depth will depend on substrate 
encountered along the route and could vary from 4 to 8 ft (1.2 to 2.4 m).  The Inter-Array Cable will 
require a trench width corridor 5 ft (1.5 m) wide and a plow skid width of 15 ft (4.6 m) during 
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construction.  At each of the foundation locations, the Inter-Array Cable will be pulled into J Tubes 
mounted on the foundations.  A portion of the Inter-Array Cable close to the J Tubes will not be 
buried, but instead be covered with supplemental armoring.   

Export Cable 
A 34.5 kV submarine cable will connect the WTGs to a new substation on Block Island (Export Cable). 
As with the Inter-Array Cable, the Export Cable has a 6 to 10-inch (15.2 to 25.4-cm) diameter and 
will require a trench width corridor 5 ft (1.5 m) wide and a plow skid width of 15 ft (4.6 m) during 
construction. The Export Cable will be buried at a target depth of approximately 6 ft (1.8 m) 
although the actual burial depth could vary from 4 to 8 ft (1.2 to 2.4 m) beneath the seafloor 
depending on substrate conditions.     

1.2.2 BITS 
From the proposed HDD work area on Block Island, the BITS route will travel either 21.8 mi (35.1 
km) to the landfall at Narragansett Town Beach (Alternative 1) or 25.9 mi (41.7 km) to the landfall at 
URI Bay Campus (Alternative 2) in Narragansett, Rhode Island.  Connection to the terrestrial portion 
of the BITS will be either through a long distance HDDs to temporary offshore cofferdams proposed 
off of Block Island Town Beach, Narragansett Town Beach, and the URI Bay Campus or via a jet plow 
from the MHW lines on Block Island and Narragansett Town Beach (BITS Alterative 1 only). For BITS 
Alternative 2, jet plowing from shore is not feasible from the URI Bay Campus. 

Like the Inter-Array and Export Cables, the BITS will also have a cable diameter of 6 to 10 inches 
(15.2 to 25.4 cm) and will require a submarine trench width corridor 5 ft (1.5 m) wide and a plow 
skid width of 15 ft (4.6 m) during construction. The cable will be buried to a target depth of 6 ft (1.8 
m) beneath the seafloor. The actual burial depth will depend on substrate encountered along the 
route and could vary from 4 ft to 8 ft (1.2 m to 2.4 m).     

1.3 Construction 
The construction of the submarine components of the Project involves the following activities: 

 Installation of offshore cofferdams in support of the long-distance HDDs and/or jet plow 
trench excavation up to the MHW  line on Block Island and Narragansett Town Beach;  

 Transmission system installation; and 
 Offshore installation of the WTGs. 

1.3.1 Cable Landfalls and Transmission System Installation 
Upon the issuance of requisite permits and approvals and completion of route clearance and pre-lay 
grapnel activities, Deepwater Wind and its subcontractors will construct and install the submarine 
Export Cable, BITS, Block Island substation, and associated facilities necessary to interconnect with 
the Project to the existing National Grid transmission system. Submerged cable installation for the 
Inter-Array Cable, Export Cable, and BITS will utilize jet plowing to minimize seafloor disturbance.  
Connections to the terrestrial portion of the transmission cable systems will be will be accomplished 
via either a long-distance HDD to a temporary offshore cofferdam or a short-distance HDD with a jet 
plow launched directly from the beach at MHW.  

Various methods are available for the installation of submarine cables depending on the type of 
subsurface material encountered.  These methods employ different types of specialized equipment.  
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A dynamic positioning cable-laying ship will be used for this Project.  Positioning of the lay vessel is 
achieved by thrusters on the vessel and thereby eliminates impacts to the seabed from anchors and 
cable sweep except on rare occasions (e.g., cable crossings, areas where 4-ft burial cannot be 
achieved and the cofferdam locations [where a jackup barge will be held in place with spuds]). 
Deepwater Wind expects to use jet plowing to install the cable in the seafloor. 

Jet plowing is a process that can simultaneously trench, lay, and embed the cable with one device.  
This method is used where the sediments are sufficiently soft, without significant rocky material, 
and local environmental regulations permit the disturbed material to be naturally re-deposited into 
the trench.  In this method, a rubber-tired or skid-mounted plow is pulled along the bottom behind 
the lay vessel.  High pressure water from vessel-mounted pumps is injected into the sediments 
through nozzles situated along the plow causing the sediments to fluidize momentarily, creating a 
liquified trench.  Deepwater Wind anticipates a temporary trench width of up to 5 ft (1.5 m).  As the 
plow is pulled along the route behind the barge, the cable will be laid into the opened trench 
through the back of the plow.  The trench will be backfilled by the water current and the natural 
settlement of the suspended material.  Depth of burial is controlled by adjusting the angle of the 
plow relative to the bottom.  The Export Cable and BITS Cable will be buried to a target depth of 6 ft 
(1.8 m) beneath the seafloor.  The actual burial depth will depend on substrate conditions and could 
vary from 4 to 8 ft (1.2 to 2.4 m).  If less than 4 ft (1.2 m) burial is achieved, Deepwater Wind may 
elect to install additional protection such as concrete matting or rock piles.  Given the results of the 
detailed Project-specific geophysical investigations (OSI 2012a and b), Deepwater Wind expects that 
additional protection would be required at a maximum of 1 percent of the cable routes. 

Depending on bottom conditions, the cable installation is expected to take 4 to 7 weeks to complete 
for all submarine cabling. 

1.3.2 Foundation Fabrication and Transportation 
Deepwater Wind will commission the fabrication of the foundations, including piles, jackets, and 
transition decks. The jackets and transition decks will be fabricated in the U.S. Gulf of Mexico region, 
most likely in Texas or Louisiana, and shipped to Rhode Island. The jackets and transition decks will 
be transported to the offshore installation site by a transportation barge, typically 400 ft by 120 ft 
(122 m by 37m) in size, towed by ocean going tugboats.  Once on location, the transportation barge 
will be secured by inserting spuds into the substrate. 

1.3.3 Offshore Installation of the Foundations and WTGs 
Offshore installation of the foundations will be carried out by 500-ft (152.4-m) derrick barges 
moored to the seabed by an 8-point mooring system consisting of 10-ton anchors.  

Prior to commencing installation activities, the seabed will be checked for debris and levelness 
within a 100-ft (30.5 m) radius of the jacket installation location and debris will be removed as 
necessary.  Each jacket will be lifted from the material barge, placed onto the seafloor, set level, 
secured and made ready for piling.  The piles will then be inserted into each corner of the jacket in 
two segments.  First the lead sections of the piles will be inserted and welded into the jacket legs 
and then driven into the seafloor. The second part of the piles will be placed on the pile tip and 
welded into place.  The foundation piles will then be driven into the seafloor to their final 
penetration depth as determined through final design or until refusal, whichever occurs first.  Once 
the pile driving is complete, the top of the piles will be welded to the jacket legs using shear plates 
and cut to allow for horizontal placement of the transmission deck.  Finally, the boat landing and 
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transition decks will be welded into place onto the jacket foundation.  Jacket appurtenances such as 
boat landings, stairs, and J tubes will be installed at this time.   
Duration of pile driving is anticipated as 4 days per jacket with a 24-hour work schedule.  Each jacket 
will require 7 days to complete the installation. Once the foundation and piling are in place, the 
derrick barge will be moved to the next WTG site.  Installation of all five foundations is expected to 
take approximately 5 weeks. 

The WTGs will be installed upon completion of the jacket foundations and the pull-in of the Inter-
Array Cable. The WTGs will be transported to the offshore installation site from the storage facility 
at Quonset Point by jack-up transportation barges. The transportation barges will set up at the 
installation site adjacent to the jack-up lift barges. The jack-up barge legs will be lowered to the 
seafloor to provide a level work surface and begin the WTG installation.  Installation of each turbine 
will require two days to complete, assuming a 24-hour work window and no delays due to weather 
or other issues.  

1.4 Decommissioning 
After the expected 25-year lifespan of the Project has elapsed, decommissioning will follow the 
same relative sequence as construction but will occur in reverse using similar vessels as used during 
construction. The WTG components will be removed by a jack-up lift vessel or with the use of a 
derrick barge and lifted onto a material barge. The material barge will transport the components to 
a recycling yard where the components will be disassembled and prepared for re-use and/or 
recycling for scrap steel and other materials. The foundations will be removed using 500-ton derrick 
barges and lifted onto material barges. The piles will be cut by an internal abrasive water jet cutting 
tool at a pre-determined level below the seabed based on regulations and permit conditions. The 
submarine cables will be abandoned in place.  Impacts associated with decommissioning will be 
comparable to those described for construction.  

2.0 Existing Conditions 

2.1 Substrate Conditions 
Substrate conditions play a large role in defining benthic communities.  Much of our understanding 
of the benthic resources in the Project Area is based on detailed surveys that focused primarily on 
describing the substrate (CoastalVision and CR Environmental 2010; CoastalVision and Germano 
2010; LaFrance et al. 2010; OSI 2012a and 2012b).  Substrate conditions described in these reports 
are summarized in Table 1 (OSI 2012a and b), Table 2 (CoastalVision and Germano 2010), and Table 
3 (LaFrance et al. 2010).  Additional information on the biota were obtained from a Project-specific 
video survey in areas suspected to have hard substrate conditions (Appendix A), a Project-specific 
eelgrass survey at Block Island (CoastalVision and CR. Environmental 2010), and data obtained from 
the RI Ocean SAMP program courtesy of Dr. John King (URI).  The broad nature of the side scan 
sonar surveys conducted for the Project demonstrate the variable nature of the substrate, but also 
show that similar substrate conditions occur in different portions of the Project. 

Results of the Project-specific geophysical surveys showed that there are three basic substrate 
conditions within the greater Project Area – silty sand, sand, and cobble or rocky substrate (OSI 
2012a and 2012b).  Smooth sandy sediments (Figure 2), with a proportion of silt, are widespread, 
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particularly in the reach between Block Island and the mainland and into Narragansett Bay, and also 
in portions of the APE (Figure 1; adapted from OSI 2012a and 2012b).  In more physically dynamic 
areas, such as portions of the APE, along the Export Cable and the mid-point of the BITS route, 
bottom currents create sand waves where coarser sediments (e.g., gravel) occur on the exposed 
side of the wave (Figure 3).  Nearshore areas and portions of the Project Area southeast of Block 
Island show evidence of glacially-deposited material.  Hard substrate including cobble and boulders 
is evident in these areas, but is typically limited to relatively small patches (a linear extent of up to 
about 100-200 ft [30 to 61 m]) or simply a scattering throughout the sand matrix (Figure 4).  There 
was no evidence of large expanses of boulders and no evidence of exposed bedrock.  In general, the 
substrates exhibited some gradient among these three basic types. 

Substrate conditions observed in the geophysical surveys (Figures 5 and 6) are summarized in Table 
1.  Sediment grain size was estimated visually from side scan sonar images and inspection of 
vibracore samples.  REMOTS® sampling (in which a camera is inserted vertically into the substrate to 
collect vertical images of the near surface conditions) during planning phases of the Project was 
conducted along the originally proposed export and Inter-Array cable areas (CoastalVision and 
Germano 2010).  Sediment texture, as well as benthic community information, was interpreted from 
these images (Table 2).  Granular substrate ranged from silt to gravel and was primarily classified as 
mobile sand or washed gravel.  CoastalVision and Germano (2010) concluded that areas of Rhode 
Island Sound shallower than 100 ft (30 m) were dominated by dynamic deposits of sand and gravel 
while silt and sand dominated deeper areas.  Geophysical surveys along the transmission route 
corridors and the APE confirmed these conclusions (OSI 2012a and b). 

The proposed BITS route was modified to avoid the Point Judith Shoal as a result of observations 
made during the REMOTS® survey.  Other portions of the route are reasonably well represented by 
the REMOTS® survey.  In the open water between Point Judith Shoal and Block Island, CoastalVision 
and Germano (2010) classified the substrate as silt/clay and very fine sand, consistent with 
observations by OSI (2012 – BITS).  North of the Point Judith Shoal to the proposed BITS Alternative 
1 landing at the Narragansett Town Beach, CoastalVision and Germano (2010) classified the 
substrate as primarily silt/clay until it neared shore where fine sand to very fine sand predominated, 
again, consistent with the later findings during the geophysical survey for both the primary and 
alternative BITS routes.  Characteristic sediment conditions observed along the BITS route are 
depicted in Figure 7 (from CoastalVision and Germano 2010).  

Data from the RI Ocean SAMP from the area south of Block Island provides some insight into actual 
grain size distribution.  In the RI Ocean SAMP program, sediments collected in the vicinity of the 
BIWF ranged from predominantly medium sand to predominantly medium-to-coarse sand, as shown 
in Figure 8 (from CoastalVision and Germano 2010).  Other portions of the RI Ocean SAMP area 
reflected the variability expected in an area whose sediments were glacially deposited.  Sediments 
in the RI Ocean SAMP area near Block Island included a mosaic of sediment textures where the 
proportion of silt, fine sand, medium sand, coarse sand, and very coarse sand varied over short 
distances.  In addition, LaFrance et al. (2010) found that in some areas sediment sampling was 
impossible because of the presence of cobble and boulders.   

In addition, eelgrass beds have been identified near the Block Island Export Cable and BITS landfall 
as well as in the vicinity of the BITS Alternative 2 landfall at the URI Bay Campus.  Eelgrass beds in 
both locations are outside the BITS corridor.  This resource is discussed in more detail in Section 
2.2.3. 
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2.2 Biological Resources 
Discussion of the habitat functions and the benthic resources expected to occur in association with 
each substrate type is provided in the following sections.     

2.2.1 Soft Substrate 
Benthic infauna in Block Island and Rhode Island Sounds has been examined intermittently over the 
last seventy years (Zajac 2009).  Comparing results from studies several decades apart, Steimle 
(1982) concluded that the benthic community was relatively stable in Block Island Sound and this 
observation was reconfirmed by the Environmental Monitoring and Assessment Program (EMAP) 
program in the 1990s (Zajac 2009).  Each of these studies found that the surface-swelling, tube mat-
forming ampeliscid amphipods (Ampelisca agassizi) dominated in the finest sediments with the nut 
clam (Nucula) co-dominating in some cases.  Other amphipod species (e.g., Byblis serrata and 
haustorids) and polychaetes (such as Aricidea, maldanids, nephtyids, and spionids) dominated in 
coarser sands.  Bivalves such as Mytilus edulis (blue mussel) and Arctica islandica (ocean quahog) 
were also present.  Steimle (1982) reported a rich fauna of 224 species throughout Block Island 
Sound. 

Battelle (2003) sampled the benthos in the vicinity of proposed and active dredged material disposal 
sites in Rhode Island Sound about 10 miles (16 km) northeast of the Project Area off the mouth of 
Narragansett Bay.  The disposal site area supported somewhat higher abundances (514 to 2549 
individuals per 0.4 ft2 [0.04 m2] Young-modified van Veen grab) and species richness (44 to 75 
species per grab) than earlier surveys, possibly related to the fact that Battelle used a finer mesh 
sieve (0.5 mm-mesh compared to the 1.0 mm-mesh used by other studies), although differences in 
sediment grain size may also be a factor.  Benthic fauna at the western proposed disposal site was 
dominated by Ampelisca and Nucula, but abundances of a number of other amphipod, mollusk, and 
polychaete species were also relatively high.  The authors concluded that benthic infaunal 
communities in Rhode Island Sound are similar over a scale of tens of kilometers. 

Observations of infauna during the RI Ocean SAMP studies were similar to that previously reported 
(LaFrance et al. 2010).  Sampling took place south of Block Island, including the area proposed for 
the BIWF; results for the RI Ocean SAMP Block Island survey area are summarized in Table 3 and 
Figure 9. The benthos was dominated by amphipods, particularly the surface oriented tube-dwelling 
ampeliscids.  Species richness (number of taxa) and total abundance was variable and appeared to 
be related to such physical factors as sediment grain size, water depth, and exposure or bottom 
currents.  Within individual stations, species richness ranged from 5 to 27 taxa and abundance 
ranged from 12 to 1541 individuals per grab (0.5 ft2]0.05 m2]  Smith McIntyre grab).  In the finer 
grained sediments (silty sand or fine to medium sand), one or two species usually comprised more 
than 70% of the total abundance, an indication of low species diversity, typically considered a trait 
of a habitat experiencing regular disturbance.  The amphipods Ampelisca and Byblis dominated at 
most of these stations.  Where sediments were coarser, there were usually more dominant species 
(four or five), suggesting higher species diversity and potentially more stability in the community.  
While amphipods were often among the dominants at these stations, in most cases burrowing 
polychaetes and occasionally mollusks were the most abundant species.  Tube-dwelling amphipods 
such as Ampelisca form dense mats that can improve habitat stability by binding the surface 
sediments, although this also reduces access to the underlying sediment.  Often other benthic fauna 
reside within the mats themselves.  
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The general consistency of the RI Ocean SAMP Block Island area samples with previous surveys in 
various areas of Block Island and Rhode Island Sounds indicates that the RI Ocean SAMP data are 
applicable to soft substrates in the BIWF and BITS Project Area as well.  Given the broad similarities 
observed among the benthic surveys that have taken place historically in Block Island and Rhode 
Island Sounds, it is reasonable to assume that the recent data from the RI Ocean SAMP program can 
be used to describe the benthic community in various portions of the BIWF and BITS Project Areas 
(Table 4; Figures 5, 6, and 9). 

Rhoads and Boyer (1982) hypothesized that recolonization of fine-grained sediments by infauna 
follows a predictable pattern after a major seafloor disturbance.  They theorized that the pattern of 
recolonization was based on the appearance of species groups by functional types.  Pioneering 
species (i.e., Stage I) are small, surface-dwelling species characterized by high abundances and 
reproductive rates.  Stage I species may appear within days of the disturbance.  They feed at or near 
the substrate surface and can change the substrate physically by constructing tubes.  In the absence 
of further disturbance, species that reside deeper in the substrate appear.  Stage II species burrow in 
the near-surface sediments and the mature Stage III species reside deep in the substrate 
oxygenating the deeper sediments and recycling nutrients with their burrowing activities.  Stage II 
and III species tend to be larger in body size and lower in abundance and reproductive rate than 
Stage I species.  In dynamic areas like much of the Project Area, it is likely that some physical 
disturbances only affect the substrate surface.  As a result, there may be secondary succession 
where Stage I species occur simultaneously with Stage III species, as was observed in some portions 
of the Export Cable and BITS route (Table 4).   

In order to support the alternative landfall design – a short HDD connecting to an excavated trench 
on the beach, with the jet plow landing directly on the beach, Deepwater Wind plans to conduct 
certain intertidal surveys; however, no such surveys  have been conducted yet.  In order to 
characterize and evaluate impacts on intertidal resources, Deepwater Wind plans to conduct 
qualitative and quantitative biological surveys at each potential landfall.  Along a transect at each 
landfall, descriptive and photographic information will be recorded.  Benthic sampling will be 
conducted to characterize infauna and shellfish resources.  The surveys are planned for a period of 
spring tide to ensure that shallow subtidal resources can be readily evaluated.  Results will be a 
provided as a supplement to this report. 

2.2.2 Hard Substrate 
Hard substrate (cobble and boulders) has been reported in several portions of the Project Area, 
specifically - near each of the landfalls and in the southwestern portion of the BIWF APE.  During a 
reconnaissance survey near the Narragansett landfall, CoastalVision and CR Environmental (2010) 
reported a predominantly sand bottom with patches of cobble and boulders.  In this area, the hard 
substrate supported northern coral, sponges, sea stars, and some kelp.  The proposed BITS 
Alternative 1 route, reaching landfall at the Narragansett Town Beach, was refined to avoid crossing 
directly through these patches; a side scan sonar survey showed that while hard substrate exists at 
the southern edge of the 984-ft (300-m) corridor, the 200-ft (61-m)wide centerline corridor avoids 
rock (OSI 2010b).  OSI (2010b) reported no hard substrate near shore at the BITS Alternative 2 lands 
at the URI Bay Campus. 

CoastalVision and CR Environmental (2010) recommended moving the Block Island landfall north to 
avoid an area of cobble and boulders that supported dense patches of red and brown algae as well 
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as to increase the distance from the eelgrass bed.  Deepwater Wind realigned the route based on 
the recommendation to avoid these areas of concern as is evident in the results of the side scan 
sonar surveys for the Export Cable and BITS routes (OSI 2010a and 2010b). 

A detailed side scan sonar survey revealed the presence of patches of cobble and boulders in the 
southwest portion of the APE (beyond the WTG and Inter-Array cable locations) and north of the 
Export Cable route (OSI 2010a).  These areas were examined using video surveillance to characterize 
benthic resources (Appendix A to this report).  Distribution of hard substrate, where it occurred, was 
highly variable (Table 5).  Hard substrate rarely predominated, usually occurring as scattered 
features within a sand matrix.  Encrusting and erect or foliose red algae were the predominant plant 
forms.  Cobbles and boulders supported typical “fouling” organisms such as sponges, hydroids, the 
northern stony coral, the northern red anemone and tube-dwelling polychaetes.  Barnacles, 
mussels, and blood stars were also associated with hard substrate. 

2.2.3 Eelgrass 
Eelgrass (Zostera marina) is the only species of seagrass documented in the Project Area.  
CoastalVision and CR Environmental (2010) documented the existence of an eelgrass bed in the 
southern margin of Old Harbor, Block Island, approximately 2,000 ft (610 m) southeast of the 
original Block Island landfall, consistent with RIGIS records (Figure 10).  Deepwater Wind relocated 
the Block Island landfall to increase the distance from this eelgrass bed.  No eelgrass has been 
reported in the vicinity of the proposed BITS Alternative 1 Narragansett Town Beach landfall, but 
there is a suspected bed in the vicinity of the BITS Alternative 2 landfall at the URI Bay Campus 
(Figure 11).  At the point that the BITS Alternative 2 landfall site was determined, it was too late in 
the season to accurately delineate eelgrass beds per CRMC requirements (July 1-September 15; 
CRMC 2007); an appropriate survey will be undertaken in summer 2012 when biomass is at its peak. 
Results will be a provided in a supplemental report expected to be filed in September 2012. 

Typically, eelgrass occurs in nearshore areas.  Generally the maximum depth is controlled by light 
penetration, but is also affected by hydrodynamics, nutrients (controlling phytoplankton and 
macroalgae growth, thereby affecting water clarity), and substrate conditions, among other factors 
(Thayer et al. 1984).  Eelgrass may occur in a wide range of substrates, including silt, sand, gravel, 
and cobble.  The nature of the substrate, coupled with the local hydrodynamics, affects the pattern 
of growth.  In fine-grained sediment under low to moderate energy conditions, eelgrass may form 
an extensive bed.  In coarser substrates and higher energy environments, eelgrass is more likely to 
be patchy and sparse. 

In New England, the primary growing season for eelgrass is about May through September or 
October.  The plants reproduce both sexually and asexually (through adventitious root growth) 
during this period.  Shoot growth is greatest during this period, although it may continue at low 
levels during the colder months.  Leaves are shed throughout the growing season but most 
prominently in the fall.  Overwintering plants exhibit greatly reduced aboveground material. 

Eelgrass beds provide several important functions and values to the ecosystem, including sediment 
stabilization, sediment/toxicant retention, nutrient removal/transformation, production export, 
aquatic diversity/abundance, and wildlife diversity/abundance (Adamus et al. 1987).  In addition, 
eelgrass beds have been documented as providing a nursery function for finfish (Thayer et al. 1984).  
In this role, it provides both refuge and forage for juvenile fish.  Because of the valuable habitat 
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functions that eelgrass beds provide, Deepwater Wind is committed to avoiding direct and indirect 
impacts to this resource. 

3.0 Potential Impacts 
Construction, operation, and decommissioning of the BIWF and BITS will introduce several types of 
impact-producing factors into the marine environment.  The sources and types of effects are 
summarized for each Project component on Table 6 and are presented in expected chronological 
order. 

3.1 Construction 
Construction of the components of the BIWF and BITS will cause several types of impacts to benthic 
resources.  Quantifiable direct impacts will be incurred in the footprints of the cables and the WTGs.  
Use of jack-up barges and anchored vessels for WTG installation, anchored vessels for cable 
crossings, and placement of concrete mats over active cables will cause additional direct impacts.  
Indirect impacts can arise as a result of suspension and redeposition of sediments or from anchor 
cables that sweep the substrate.   

3.1.1 Cable Installation – Jet Plowing and HDD Installation 

Soft Substrate Habitats 
Installation of the Inter-Array, export, and BITS cables by jet plow will disturb a 5-foot (1.5 m) wide 
swath of the substrate to a depth of up to about 8 ft (2.4 m) along the length of each cable section.  
The areas directly affected by the trenching are shown in Table 7.  In these areas, the sediment will 
be removed from the substrate and any infaunal organisms will be suspended into the water 
column.  It is unlikely that many organisms affected this way will survive so there will be a 
temporary loss of benthic production.  It is common, however, for scavengers (fish and epibenthic 
crustaceans) to be attracted to areas of disturbance so at least some of this benthic production will 
go directly into the food web.  Dead organisms not consumed will eventually be broken down 
chemically and return to the ecosystem through the nutrient cycle. 

In addition to the direct impact in the area trenched, the plow skids or wheels spanning the trench 
will likely crush surface-dwelling benthic organisms along the length of each cable route.  As 
discussed in the following paragraph on re-deposition of suspended sediments, this effect will 
generally lie within the area experiencing 10 mm (0.4 inch) of sedimentation. 

According to suspended sediment modeling conducted by RPS ASA (2012), most material that has 
been suspended by the jet plow will be redeposited in the immediate area (Table 7).  RPS ASA 
(2012) predicted that along the Inter-Array cable route, deposition exceeding 1 mm (0.04 inch) 
would be confined to the area within 130 ft (40 m) on either side of the cable, including the  trench 
(Figure 12a).  Sediments along the Export Cable in the vicinity of MP 2.0-2.8 contain a higher 
proportion of silt-clay material so the maximum extent of deposition exceeding 0.04 inch (1 mm) is 
predicted to be up to 250 ft (75 m) on either side of the trench in this area (Figure 12b).  At the Block 
Island cofferdam site, the 0.04-in (1-mm) deposition footprint would be limited to an area within 
175 ft (50 m) on either side of the cofferdam (Figure 13a).  Along both of the BITS Alternative cable 
routes, RPS ASA (2012) predicted that there would be a sedimentation footprint > 0.04 in (1 mm) 
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extending up to 330 ft (100 m) on either side of the cable (Figures 12 c and d).  At the BITS 
Alternative 1 Narragansett Beach landfall, the sedimentation footprint > 0.04 in (>1 mm) could 
extend up to 190 ft (58 m) from the cofferdam (Figure 13 b).  At the BITS Alternative 2 URI Bay 
Campus landfall, the sedimentation footprint >0.04 in (>1 mm) could extend up to 130 ft (40 m) 
from the cofferdam (Figure 13c).  Maurer et al. (1986) found that several species of marine benthic 
infauna (the clam Mercenaria mercenaria, the amphipod Parahaustorius longimerus, and the 
polychaetes Scoloplos fragilis and Nereis succinea) exhibited little to no mortality when buried under 
up to 3 in (8 cm) of various types of sediment (from predominantly silt-clay to pure sand).  While 
these species do not dominate in the Project Area, this is suggestive that burial with 0.4 in (10 mm) 
will have little effect on the benthos near the trench.  

Cable installation will be conducted using a dynamic positioning vessel so there will generally be no 
anchoring necessary.  The BITS route crosses two existing cables and at these locations the BITS 
cable will be laid on the surface.  In these areas, the lay vessel will have to anchor so that concrete 
matting can be installed between the cables and over the BITS cable.  Anchoring would temporarily 
disturb about 168 ft2 (16 m2; Table 8) and the mats would cover 0.07 to 0.33 acre (0.03 to 0.13 
hectare) of soft substrate, converting it to artificial hard substrate.  Anchoring and placement of 
concrete mats are also expected to be required along up to 1 percent of the cable routes where 
burial of the cable would be less than 4 ft (1.2 m) because of subsurface conditions.  This could 
affect up to 0.1 acre (0.04 hectare) along the Inter-Array Cable, 0.3 acre (0.12 hectare) along the 
Export Cable, and 1.00 to 1.21 acres (0.4 to 0.49 hectare) along the BITS route (depending on the 
alternative).  Areas disturbed by anchoring are expected to recover quickly to predisturbance 
physical conditions and given the small areas affected, biological recovery would also be rapid.  
Fouling organisms such as those observed in the hardbottom video survey (Appendix A) are likely to 
colonize the concrete mats.   

Connections to the terrestrial portion of the Export Cable and BITS Cable will be accomplished either 
through a long-distance HDD to a temporary offshore cofferdam or by a short-distance HDD with a 
jet plow launched directly from the beach at MHW.  If the long-distance HDD method is used, a 
temporary cofferdam about 500 ft2 (47 m2) in size will be constructed and excavated to a depth of 
10 ft (3.3 m) in an offshore location to contain sediments and drilling muds released during 
excavation and drilling.  This activity will require use of a stationary jackup barge held in place with 
spuds inserted into the substrate affecting an area of up to 452 ft2 (42 m2) per cofferdam.  Sediment 
removed will be deposited in an approved disposal area; benthic resources in the footprint of the 
cofferdam will therefore be removed from the ecosystem.  In addition, excavation of the cofferdam 
will allow the resuspension of some sediment into the water column.  It is expected that most of this 
material will settle rapidly resulting in deposition in the vicinity of each cofferdam area (Table 7).  
Upon completion of the cable installation, the cofferdam will be backfilled using material with 
similar properties to the surrounding substrate (e.g., grain size distribution) and the sheet piling will 
be removed.  Once the disturbed area has stabilized physically, benthic recolonization will occur. 

If the short-distance HDD and jet plow landfall method is used, sediment will be dispersed adjacent 
to the trench on the beach in the intertidal zone.  Much of the sand will be placed back into the 
trench following construction.  Organisms jet plowed out of the sediment will be exposed or buried.  
Exposed organisms would be subject to predation by scavengers (e.g., gulls, terns, raccoons).  Buried 
organisms may be unable to survive.  It is likely that the beach contour would return naturally to its 
pre-construction contour within several tidal cycles of the installation activity. 
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There is substantial evidence from both the REMOTS® and the geophysical surveys that the physical 
environment in the vicinity of the Project is dynamic.  The presence of sand waves throughout much 
of the area is a strong indicator that bottom currents move surface sediments routinely.  This action 
is enhanced during storm events.  The benthic fauna predominant in the Project Area comprises 
species that are adapted to this type of physical condition (CRMC 2010) and are likely to be able to 
withstand small amounts of sedimentation.  The areas where deposition associated with 
construction activities is >0.4 in (> 10 mm), and which include the footprint of the trenches and plow 
skids, represent the maximum benthic impacts. 

Benthic impacts along the trenches are expected to be temporary in nature except where concrete 
matting is required.  Once the trenches have been refilled, natural colonization will begin.  Rhoads et 
al. (1978) found that organisms colonized azoic sediments in 10 to 29 days in Long Island Sound.  
Dredged material at the Western Long Island Sound disposal site was colonized in 1 to 2 weeks 
(Murray and Saffert 1999).  Table 9 shows results of studies tracking the recovery of disturbed 
sediments to late-stage benthic communities.  Recovery to a mature community took from several 
months to as long as 5 years depending on the nature of the disturbance and the baseline 
characteristics of the habitat.  Recolonization generally occurs as a result of both larval settlement 
and migration of individuals from nearby areas.  Given the narrowness of the impact areas (350 to 
660 ft [100 to 200 m]) and the widespread distribution of dominant species in Block Island and 
Rhode Island Sounds, it is reasonable to suggest that either mechanism could occur here.   

Hard Substrate Habitats 
During initial consultations with state and federal agencies, there was a concern that sediments 
suspended during the installation of the cables would be transported into areas of hard substrate 
and potentially smother the fouling community.  While there may be occasional cobble or boulders 
within the 984-ft (300-m) cable corridors that could be affected this way, no extensive areas of hard 
substrate have been identified near the cable routes.  It is concluded, therefore, that hard substrate 
benthic communities will not be impacted by installation of the cables. 

Eelgrass Habitats 
Deepwater Wind’s proposed landfall methodologies avoid the potential for direct impact to eelgrass 
habitat at the Block Island or BITS Alternative 2 URI Bay Campus landfalls.  For the long-distance 
HDD landfall alternative, construction of an offshore cofferdam and performance of HDD operations 
off within the confines of this cofferdam will help to contain sediments released into the water 
column and prevent their transport into nearby eelgrass beds.  The eelgrass bed nearest the Block 
Island landfall is more than 2000 ft (600 m) away from the proposed offshore cofferdam area or 
nearshore jet plow activity, well beyond the area where sediment transport modeling has indicated 
deposition of even 0.04 in (1 mm) is likely to occur.  The boundaries of the eelgrass bed near the 
BITS Alternative 2 URI Bay Campus landfall has not yet been confirmed (surveys are planned for the 
summer of 2012).  The temporary cofferdam is proposed to be located up to 1800ft (549 m) 
offshore; however, and modeling predicted that sediment deposition would likely be limited to an 
area within 130 ft (40 m) of the cofferdam.  It is not likely, therefore, that sediment transported 
from the cofferdam excavation and backfilling activities would reach the eelgrass bed in sufficient 
amount to cause a discernible effect.  For the short-distance HDD and jet plow landfall alternative, 
proposed on Block Island and at the Narragansett Town Beach, the avoidance of any in-water 
excavation will limit any sediment transport to that material suspended by the jet plow.   
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3.1.2 WTG and Foundation Installation 

Soft Substrate Community 
Benthic fauna in the footprint of the WTG foundations will be crushed during the installation.  Pile 
driving will push any organisms in this footprint more deeply into the substrate, removing them 
from the ecosystem even as a contribution to the detrital or nutrient cycles.  This will affect a 0.35 
acre (0.14 hectare) area of the benthos in total. 

In addition to the direct loss of benthos in the footprint of the foundations, use of a derrick barge 
will also crush the benthos where the eight anchors are inserted into the substrate.  Under normal 
conditions, the derrick barge would anchor once per foundation, but Deepwater Wind has 
conservatively assumed that anchoring could occur up to three times per foundation, resulting in an 
estimated total anchor footprint of 0.09 acre (0.04 hectare; Table 8).    Based on the depth of the 
water, it has been estimated that some anchor cables will be as long as 4500 ft (1370 m) and this 
calculation was used to estimate the dimensions of the APE.  The weight of the anchor cable will 
cause it to drape through the water column and close to the anchors the cable may rest on the 
seafloor, potentially sweeping across the substrate in respond to bottom currents.  Where cable 
sweep occurs in soft substrates the top few inches of the sediment may be disturbed.  Tube-
dwelling amphipods and polychaetes, solitary anemones, and other larger infauna are probably the 
most susceptible to harm from anchor cable sweep in soft sediments and are likely to be killed.  
While disturbed sediments may be released into the water column, the action of the cable sweep is 
not as forceful as during jet plowing so it is unlikely that resuspended sediments would be 
transported very far from the source.  After construction is complete, the derrick barge will be 
removed from the area.  The substrate disturbed by the anchors will be allowed to fill in naturally 
and ultimately will be recolonized by benthic fauna as was described for the cable routes. 

Installation of the WTGs themselves will be supported by two jackup barges (the transportation 
barge and the installation barge) both held in place with spuds.  The barges will remain in place at a 
separate location for each WTG and Deepwater Wind has assumed that each barge would be 
repositioned once at each WTG (a total of 10 anchor locations for each barge).  The substrate will be 
directly impacted by the spuds for an estimated impact area of 0.76 acre (0.31 hectare; Table 8).   

There is limited information available about recovery of soft substrate benthic communities from 
anchoring impacts and it focuses on the effects of small boat anchoring.  One study noted that small 
anchors (44 pounds [20 kg]) could severely damage organisms such as clams leaving them more 
vulnerable to predation (Backhurst and Cole 2000).  Backhurst and Cole (2000) also found that 
repeated anchoring in an area (which affected 20 % of their study area) caused localized impacts but 
did not change the overall characteristics of the infaunal community compared to undamaged areas 
although anchor scars were evident for as long as three months.  Anchoring of the derrick barge will 
be considerably more severe than with a small anchor, but these impacts will occur in a small 
portion of the APE and only for a short-duration during the installation of the jacket foundations.   

Hard Bottom Community 
Substrate conditions were an important consideration during siting of the WTGs because of the 
effect of substrate on constructability.  Hard bottom was avoided.  Therefore, there will be no direct 
impacts to hard bottom benthos in the WTG footprint. 
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If anchoring of the derrick barge is required in the southwestern portion of the APE where some 
hard bottom habitat occurs, then it is likely that either the anchors themselves or the anchor cables 
will affect this resource.  The main damage from anchoring in hard substrate areas will likely be 
attributable to the direct impact of the anchor on the substrate, an action that will crush attached 
epifauna and further imbed rocks and cobble into the sediment.  Organisms likely to be affected 
include sponges, corals, anemones, and hydroids as well as some motile fauna such as crustaceans 
and sea stars.  These effects will be limited in spatial extent therefore it will be unlikely to affect the 
general population.  Anchor cables may sweep across hard substrate when the cable drags across 
the seafloor.  Deepwater Wind is working to design an anchor configuration that will minimize 
impacts to these hard substrate areas.   

3.2 Operation of the Wind Farm and Transmission Cables 
Operation of the wind farm and associated cables will be relatively benign in terms of its ability to 
impact benthos.  There are three potential sources of impacts:  introduction of a physical structure 
that may be colonized by epifaunal organisms (adding some habitat and community diversity to the 
immediate Project Area), potential increase in vessel activity in the area thereby increasing the 
potential for anchoring impacts and accidental discharges, and potential release of electromagnetic 
fields (EMF) into the overlying substrate and water column.  

After the steel foundations for the WTGs have been in place for an undefined period, it is likely that 
microbial organisms will settle on them creating a biofilm that makes the steel more attractive for 
settlement of macrofauna and algae.  It is likely that the entire length of each leg as well as the 
linear braces will be colonized by similar organisms as those observed in the hard bottom video 
survey.  Colonization of structures has been observed in European wind farm structures (Michel et 
al. 2007).  In the likely event that this occurs, each WTG will therefore function as an artificial reef.  
The 20 legs in total (each with a 42-inch [107-cm] diameter) would provide a surface area on the 
order of 0.4 acre (0.2 hectare) that could be colonized.  While colonization of the physical structure 
would not replace the soft substrate that is lost in-kind, it would restore some benthic production to 
the immediate area.  The fouling community offers a different type of habitat function to the 
ecosystem for two reasons because the organisms that might grow on the structure are different 
than those that would live within the substrate.  Thus, species that feed on benthic infauna may not 
be able to switch to consumption of fouling organisms.  In addition, species that feed on infauna 
tend to occupy bottom waters; they are less likely to venture up into the water column and would, 
therefore, have limited access to the organisms growing on the structures.  Pelagic species may 
graze on the fouling community, however. 

Any routine maintenance of the WTGs will be conducted using anchored vessels.  Anchoring will 
occur in the immediate vicinity of the WTGs.  As described for construction, anchoring will disturb 
the substrate and associated benthic resources.  It is likely that after the anchor is removed natural 
processes will allow the substrate to recover to its prior condition and benthic organisms will 
recolonize the disturbed area.  Extensive maintenance (e.g., replacement of major components of a 
WTG) would require a stable work platform and may require the use of a jackup barge.  Impacts to 
the seafloor would be similar to those described for construction and recovery of the benthic 
community would be expected.   

Operating AC transmission cables emit EMF.  Modeling of the Inter-Array, Export, and BITS cables 
indicated that, at the maximum predicted load and assuming no sheathing around the cable, the 
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maximum magnetic field at the seafloor directly above the cable will be about 22.1 milligauss and 
will attenuate with distance both vertically and horizontally (Exponent 2012).      Little is known 
about whether benthic invertebrates are affected by EMF and, if they are, what their responses 
would be (Normandeau et al. 2011) although the predicted level at the seafloor is less than half the 
theoretical detection level for organisms (e.g., fish and invertebrates) with magnetite-based sensory 
systems (Exponent 2012).  Given that benthic infauna are typically most abundant in the uppermost 
0.5 ft (0.15 m) and that Deepwater Wind plans to bury the transmission cables under 6 ft (1.8 m) of 
sediment, on average, most infauna would have minimal exposure to EMF from the Project’s 
cabling.  It is unlikely therefore that EMF from the Inter-Array, Export, or BITS cables will discernibly 
alter the benthic community.   

3.3 Decommissioning 
Decommissioning will involve removal of portions of the Project components.  The WTGs and 
foundations have a projected 25-year life span and at that point will be removed in their entirety.  
The transmission cables will be abandoned in place.   

3.3.1 Removal of Cables 
Disturbance of the seafloor during removal of cables will be minimal.  At each foundation, the cable 
will be cut at the mud line (substrate surface) in the area where it enters the J-Tube.  All cable below 
the mud line will be left in place.  All cable above the mud line will be removed with the 
decommissioned foundation.  This technique would minimize impacts to benthic resources.   

3.3.2 Removal of WTGs and Foundations 
Removal of the WTGs will be a disruptive activity in several ways.  Positioning of the vessels to 
remove the above-substrate portions of the WTGs will have the same type of impacts described for 
installation.  Removal of the piles below the substrate will disturb the sediments to a greater extent 
than installation, however.  The use of an abrasive water jet cutting tool below the seafloor will 
liquefy and suspend sediments into the water column resulting in redeposition nearby.  Once the 
holes created in the seafloor fill with sediments through natural processes, the disturbed area will 
be recolonized with native benthic species. 

The sessile fouling community that is expected to have developed on the piles and support 
structures will be removed.  This will results in a small reduction in the habitat diversity in the area, 
although it will actually represent a return to pre-project conditions. 
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4.0 Mitigation 
Careful siting has enabled Deepwater Wind to avoid impacts to particularly sensitive benthic 
resources including hard substrate communities and eelgrass beds.  The BIWF is located within the 
designated Rhode Island Renewable Energy Zone, thereby limiting impacts to an area that has been 
approved by the state as being suitable for such activities.  The WTGs are planned for placement in 
an area of soft substrate to avoid impacts to sensitive hard substrate habitat.  The BITS cable was 
routed into Narragansett Bay to avoid sensitive hard bottom habitat along the south shore.  It was 
further realigned along the middle of the route to avoid hard substrate associated with the Point 
Judith shoal.  The location of the Block Island landfall was moved north to ensure that the 
installation would not disturb the nearby eelgrass bed. 

Deepwater Wind has selected construction techniques and turbine technologies that will avoid 
some potential impacts and minimize others.  Specifically, the installation of the cables by jet plows 
will minimize the size of the trench and allow rapid return to pre-construction physical conditions.  
As shown in the sediment transport modeling (RPS ASA 2012), most of the sediment disturbed by 
the jet plow will be redeposited on or immediately adjacent to the trench within minutes of the 
disturbance.  By using dynamic-positioning vessels for cable installation, Deepwater Wind has 
eliminated the majority of seafloor impacts from anchoring along these routes.  At the landfalls, the 
use of either offshore cofferdams to contain the release of sediments into the water column, or the 
direct landing of the jet plow in an excavated trench on the beach will prevent deposition onto 
sensitive shallow water habitats such as eelgrass beds.  Finally, several design factors will contribute 
to minimizing the strength of the EMF emitted by the cable including:  use of a medium-voltage 
cable, the bundling of all conductors within one armored and sheathed cable, and the target depth 
of burial.   

Deepwater Wind will require the use of an anchor barge to install the WTG foundations.  Deepwater 
WInd is working on the design of the anchor configuration for this derrick barge with the goal of 
avoiding the need to anchor in the hard substrate found in the southwestern portion of the APE. 

Deepwater Wind has minimized the direct impact to the sea floor by reducing the number of WTGs 
from 8 to 5 by using the highest capacity turbines available, reducing the footprint of the WTGs from 
0.56 to 0.35 acre (0.23 to 0.14 hectare), the only portion of the project where benthic habitat will be 
eliminated. Although protective armoring may be required on up to 1.93 acres (0.78 hectare) along 
the Cable routes, these areas will be suitable for colonization by sessile benthic species 
characteristic of natural hard substrate communities. All other areas impacted during construction 
are expected to recover to their pre-project condition.  Therefore, no compensatory mitigation is 
warranted. 
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Figure 1. Location of Project components and distribution of benthic habitats. 
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Figure 2. Sand bottom on video transect in APE. 

 
 

 
Figure 3. Sand wave with exposed gravel on video transect in the APE. 
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Figure 4. Cobble in sand matrix along video transects in APE. 
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Figure 5. BIWF Export and Inter-Array Cables with mileposts. 
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Figure 6. Proposed and alternative BITS routes with mile posts (MPs)
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Figure 7. Sediment profile images along the BITS route, from left to right: sandy silt, sand waves, coarse sand and silty sand substrates. 
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Figure 8. Sediment profile and plan-view images from the Inter-Array Cable area, from left to, right: medium-coarse sand wave and medium 
sand wave. 
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Figure 9. Distribution of major benthic infauna communities in the Block Island Ocean SAMP 

survey area. Source: Rhode Island Ocean SAMP 2010. 
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Figure 10. Distribution of eelgrass in the vicinity of the Block Island landfall. 
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Figure 11. Distribution of eelgrass in the vicinity of the alternative BITS landfalls. 
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Figure 12. Predicted sediment deposition along: a. the Inter-Array Cable; b. the Export Cable; c. the 
proposed BITS route; and, d. the alternative BITS route. Source: RPS ASA 2012. 
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Figure 13. Predicted sediment deposition during refill of the cofferdam off landfalls at a. Block 
Island; b. Narragansett Town Beach; and c. URI Bay campus. Source: RPS ASA 2012. 
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Table 1. Substrate conditions in the Project footprint observed during geophysical investigations (source:  OSI 2012a, 2012b). 

Location Water depth Seafloor 
Targets 

(rock and/or debris) 
Block Island Wind Farm Export Cable (see Figure 5 for Mile Post [MP] locations) 
MP 0.0 – 1.1 (Sta 
0+00 to 55+50) 

0-56 ft; low relief on a gentle offshore slope Primarily sand with some coarser material 
possible 

High concentration of targets close to 
shore which appear to be primarily 
debris; moderate overall 

MP 1.1-2.0 (Sta 
55+50 to 105+60) 

56-100 ft; rough bottom texture landward of 
Station 80+00, smoother bottom topography 
offshore 

Seafloor sand and gravel with more abundant 
boulders landward of Sta 80+00; mainly sand 
with some gravel and silt offshore 

Low concentration of targets 

MP 2.0-2.8 (Sta 
106+60 to 146+00 

109-121 ft; generally smooth bottom 
topography 

Silt-clay with sand, isolated coarse material 
possible 

Targets low to locally moderate 
concentration 

MP 2.8-5.7 (Sta 
146+00 to 301+92) 

87-115 ft; variable bottom topography Primarily sand with gravel, some coarser 
material and silt possible locally 

Targets low concentration with 
moderate patches 

Inter-Array Cable (includes WTG footprint) (see Figure 5 for MP locations) 
MP 5.7-8.3 (Sta 
301+92 to 438+79) 

75-93 ft; variable bottom topography Mainly sand and gravel, coarser material 
possible, some silt locally 

Targets low concentration 

BITS Alternative 1 (see Figure 6 for MP locations) 
MP 0.0-2.4 (Sta. 
0+00 to 118+00) 

0-116 ft; low local relief on gentle offshore 
slope 

Primarily sand with some coarser & finer 
material 

High concentration close to shore, low 
to mod overall 

MP 2.4-7.65 (Sta 
118+00 to 404+00) 

118-129 ft; generally smooth bottom 
topography 

Primarily silt and sand with coarser material 
possible. 

Low concentration 

MP 7.65-12.57 (sta. 
404+00 to 664+00) 

85-118 ft; more variable surface texture & 
relief; bottom slopes on either side of 
southern extension of Pt. Judith Shoal 

Mainly sand with gravel and coarser material 
on shoal, sand & silt on flanks 

Low to locally moderate concentration 

MP 12.57-20.68 
(Sta 664+00 to 
1092+00) 

59-103 ft, smooth topography, patches of 
increased bottom texture, some local relief 

Mainly silt with sand, more sand & possible 
coarser material in shallower sections (MP 
16.7-17.6) 

Low to moderate concentration 

MP 20.68-21.74 
(Sta 1092+00 to 
1147+89) 

0-59 ft, gradual offshore slope Primarily silt & sand offshore, sand & possible 
gravel closer to shore 

Low to moderate concentration locally 

BITS Alternative 2 (see Figure 6 for MP locations) 
MP 17.97-24.28 
(sta. 948+93 to 
1282+00) 

45-99 ft; smooth bottom topography, 
minimal local relief 

Mainly silt with some sand, coarser material 
possible 

Low concentration 

MP 24.26-26.02 
(Sta 1282+00 to 
1374+13) 

0-48 ft, broad topographic features, steeper 
slopes locally 

Primarily sand with silt and coarser material 
possible 

Low –moderate to high concentration 
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Table 2. Summary of results from REMOTS® and plan view photographic sampling along the Export and Inter-Array Cables during initial 
siting (Source:  CoastalVision and Germano & Associates 2010).   

Location Sediment Grain Sizea Benthic Habitat Typeb 

Export Cable Silty sand – about 10% 
Sandy – about 80% 
Gravelly – about 10% 

Silty sand – about 12% 
Mobile sand – about 62% 
Washed gravel – about 17% 
Undisturbed cobble – about 9% 

Inter –Array Cable/Turbine Area Sandy – about 44% 
Gravelly – about 56% 

Mobile sand – about 19% 
Washed gravel – about 81% 

APE Sandy – about 73% 
Gravelly – about 18% 
Indeterminate – about 9% 

Mobile sand – about 45% 
Washed gravel – about 40% 
Undisturbed cobble – about 15% 

BITSc Silt-clay – about 70% 
Sandy – about 30% 
 

Soft silt – about 48% 
Silty sand – about 35% 
Mobile sand – about 14% 
Undisturbed cobble – about 2% 

a as interpreted from REMOTS® images and plan view photographs 
b soft silt =homogeneous muddy substrate; evidence of extensive infaunal activity (primarily polychaetes) 
  silty sand = fine to very fine sand with significant proportion of silt; evidence of infauna 
  mobile sand = fine to coarse sand with notable sand waves; some evidence of mobile epifauna (e.g., sea stars and sand dollars), burrows, and feeding pits 
  washed gravel = small gravel at varying densities over sediment surface; freeing of encrusting epifauna; typically in troughs between mobile sand waves 
  undisturbed cobble = larger-sized gravel, cobbles or boulders either continuous or, more typically, dispersed within an underlying sandy substrate; typically covered with 

epifauna and encrusting algae 
c  excludes the reach along the Point Judith Shoal because of later route realignment 
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Table 3. Summary of benthic infauna data from RI Ocean SAMP (courtesy of Dr. John King, URI). 

Predominant Grain 
Size Station Number of Taxa Total Abundance 

Number of Taxa 
Comprising >70% Key Taxa (in descending order of abundance) 

Silty sand 7BI 23 369 1 Ampelisca vadorum 
17BI 22 409 6 Harmothoe extenuata, Syllis sp., Polycirrus medusa, 

Metrella sp., Ophiuroidea, Neanthes arenocedonta 
208BI 23 521 2 Ampelisca vadorum, Leptocheirus pinguis 

Fine to medium 
sand 

1BI 17 1344 1 Ampelisca vadorum 
23BI 8 679 1 Byblis serrata 
25BI 5 12 3 Leptognatha caeca, Protohaustorius sp., Cirolana 

polita 
37BI 27 1173 3 Ampelisca vadorum, Leptocheirus pinguis, 

Lysianopsis alba 
41BI 19 443 1 Byblis serrata 

108BI 23 325 2 Ampelisca vadorum, Leptocheirus pinguis 
508BI 14 456 1 Byblis serrata 

Fine to coarse sand 708BI 15 290 1 Byblis serrata 
Medium sand 43BI 19 117 5 Lumbrineris hebes, Tunicata, Macroclymene zonalis, 

Aricidea catherinae, Glycera dibranchiata 
808BI 7 47 2 Byblis serrata, Protohaustorius sp. 

Medium to coarse 
sand 

38BI 16 81 4 Glycera dibranchiata, Polygordius sp., Lumbrineris 
fragilis, Cyclocardia borealis 

42BI 8 30 3 Astarte sp., Protohaustorius sp., Rheopoxynius 
hudsoni 

908BI 8 32 2 Byblis serrata, Cerastoderma pinnulatum 
1008BI 14 72 4 Byblis serrata, Glycera dibranchiata, Leptognatha 

caeca, Rheopoxynius hudsoni 
1108BI 13 45 3 Glycera dibranchiata, Leptognatha caeca, 

Lumbrineris fragilis 
(continued) 
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Table 3.  (Continued) 
 
Predominant Grain 

Size Station Number of Taxa Total Abundance 
Number of Taxa 

Comprising >70% Key Taxa (in descending order of abundance) 
Medium to very 
coarse sand 

2BI 25 1541 1 Ampelisca vadorum 
9BI 12 23 4 Erichthonius sp., Corophium sp., Sabellaria sp., 

Microdeutopus sp. 
10BI 12 34 5 Caprella equilibra, Goniada maculata, Ophiuroidea, 

Syllis sp., Astarte sp. 
11BI 16 47 5 Crenella sp., Corophium sp., Polycirrus medusa, 

Pisione remota, Polygordius sp. 
16BI 25 1011 7 Corophium sp., Anachis lafesnyi, Metrella sp., Jassa 

falcata, Caprella equilibra, Ophiuroidea, Pleusymtes 
glaber 

20BI 24 242 5 Mytilus edulis, Potamilla neglecta, Capitella 
capitata, Syllis sp., Polygordius sp. 

22BI 16 122 5 Lumbrineris hebes, Pisione remota, Aricidea 
catherinae, Cirolana polita, Glycera dibranchiata 

28BI 13 71 4 Polycirrus medusa, Lumbrineris hebes, 
Echinarachnius parma, Syllis sp. 

31BI 17 142 4 Polycirrus medusa, Syllis sp., Lumbrineris hebes, 
Polygordius sp. 

33BI 20 330 4 Polycirrus medusa, Pisione remota, Lumbrineris 
hebes, Syllis sp. 

40BI 21 273 3 Lumbrineris fragilis, Glycera dibranchiata, 
Macroclymene zonalis 

Coarse to very 
coarse sand 

19BI 20 307 5 Corophium sp., Polycirrus medusa, Tunicata, 
Polygordius sp., Mytilus edulis 

308BI 18 178 4 Mytilus edulis, Pagurus sp., Protohaustorius sp., 
Crassenella sp. 

408BI 13 106 3 Lumbrineris hebes, Polycirrus medusa, Unciola 
irrorata 

1208BI 11 32 4 Pisione remota, Macroclymene zonalis, Lumbrineris 
hebes, Polygordius sp. 
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Table 4. Expected benthic community characteristics in the BIWF and BITS Project Areas.   

Deepwater Wind Project 
Area Soft Substrate Benthic Community 

Hard Substrate Benthic 
Communityc 

WTGs and Inter-Array Cable, 
sandy 

Successional stagea:  indeterminate 
Communityb:  Surface tube-dwelling and 
burrowing amphipod dominant with 
burrowing polychaetes; low to 
moderate species richness, low 
abundance.  Species characteristic of an 
intermediate to mature community.   

Very rare 

APE, sandy Southwestern portion, hard bottom 
community dominated by coralline 
algae, sponges, hydroids, corals, 
anemones, and barnacles. 

Export Cable – offshore, 
sandy 

Successional stage: I on III 
Community:  Surface tube-dwelling and 
burrowing amphipod dominant with 
burrowing polychaetes; low to 
moderate species richness, low 
abundance.  Species characteristic of an 
intermediate to mature community.   

Very rare 

Export Cable – nearshore, 
sandy with some cobble or 
boulders 

Successional stage: indeterminate 
Community:  Surface tube-dwelling and 
burrowing amphipods, burrowing 
polychaetes, small bivalves; low to 
moderate species richness and 
abundance; several co-dominants 

Rare, but where present 
characterized by dense 
macroalgae.  Assume presence of 
associated fouling organisms such 
as amphipods, barnacles, mollusks, 
and hydroids 

BITS Alternative 1 – 
nearshore Block Island (MP 
0.0-2.4), sandy with some 
cobble or boulders 
BITS Alternative 1 – MP 2.4-
7.65, silty sand 

Successional stage: III and I on III 
Community:  Surface tube-dwelling 
amphipod dominant with burrowing 
and sessile polychaetes; relatively high 
species richness, moderate abundance.  
Species characteristic of an 
intermediate to mature community. 

Very rare 

BITS Alternative 1 –  MP 
7.65-12.57, sandy area  

Successional stage:  III and I on III 
Community:  surface tube-dwelling 
amphipods dominant with burrowing 
polychaetes; low to moderate species 
richness, low abundance.  Species 
characteristic of an intermediate to 
mature community 

Very rare 

BITS Alternative 1 –  MP 
12.57-20.68 (silty sand) 

Successional stage:  III and I on III 
Community: Surface tube-dwelling 
amphipod dominated with burrowing 
and sessile polychaetes; relatively high 
species richness, moderate abundance.  
Species characteristic of an 
intermediate to mature community. 

Very rare 

(continued) 
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Table 4.  (Continued) 
 

Deepwater Wind Project 
Area Soft Substrate Benthic Community 

Hard Substrate Benthic 
Communityc 

BITS Alternative 1 – MP 
20.68-21.74, silty sand to 
sand area towards mainland 

Successional stage:  I on III (Valente et 
al. [1992] – stage I) 
Community: Surface tube-dwelling 
amphipod dominated with burrowing 
and sessile polychaetes; relatively high 
species richness, moderate abundance.  
Species characteristic of an 
intermediate to mature community. 

Rare 

BITS Alternative 2 – MP 
17.97-24.28, silty 

Successional stage:  III and I on III 
Community: Surface tube-dwelling 
amphipod dominated with burrowing 
and sessile polychaetes; relatively high 
species richness, moderate abundance.  
Species characteristic of an 
intermediate to mature community. 

Rare 

BITS Alternative 2 – MP 
24.28-26.02, sandy 

Successional stage:  I on III (Valente et 
al. [1992] – stage I) 
Community: Surface tube-dwelling 
amphipod dominated with burrowing 
and sessile polychaetes; relatively high 
species richness, moderate abundance.  
Species characteristic of an 
intermediate to mature community. 

Rare 

a I = pioneering community; II = intermediate; III = equilibrium or mature; I on III = mature community with 
secondary pioneering community; indeterminate = successional dynamics in medium and coarser sands not 
well understood.  Source:  CoastalVision and Germano (2010) 
b based on Ocean SAMP data from stations with similar sediment grain size; in WTG and APE, reflects data 
from samples collected in this area (data courtesy of Dr. John King, URI) 
c based on OSI (2012a and 2012b) and video survey results 
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Table 5. Distribution of substrate conditions along video transects.   

Transect 

Approximate distance along transect (feet) 

0-100 100-200 200-300 300-400 400-500 500-600 600-700 700-800 800-900 900-1000 
1000-
1100 

1100-
1200 

1200-
1300 

VT-1 C C C C C C C C G CB CB C  
VT-2 CB CB CB CB CB CB G G G G    
VT-3 CB        G CB   G CB  CB CB CB   
VT-4 CB C GC  G GCB GCB GCB GCB CB  S      CB  
VT-5 CB CB  G G  CB    C CB CB    CB   
VT-6  GCB GC GCB  GCB G  CBG G   G    
VT-7 CBG  S S    G G GCB HCB G GCB  G 
VT-8 GCB GCB   GCB GCB G    GCB GCB GCB GCB    
VT-9 GC GC GCB GCB GC GCB GCB G  GCB    

VT-10  G G   G G G G     GC GCB    
VT-11 GC GC G G G G G GC C C    
VT-12 GC GC GC GC GC * GC * * GC * GC * * GC CB*   
VT-13 G G G G G G G GC GC GC GC    
VT-14 G G G GCB G GC GC GC GC GC GC G  
VT-15 GC GC GC GCB GC GCB GCB GCB GC GC    
VT-16 GCB CB CB CB CB C C       
VT-17    G GCB GCB GCB   C     
VT-18 GCB CB CB GCB CB CB C GC GC G    

 
Primary Substrate  Secondary Substrate 
 Sand  G = gravel (generally associated with sand waves, often with shell hash) 
 Gravel  C = cobble (scattered) 
 Cobble/Boulder  B = boulder (scattered) 
 Sand with distinct areas of  cobble  * cobble pavement 
 Cobble with distinct areas of sand   
 Gravel with distinct areas of cobble   
 
 

 G G G 

GC 

G 

G G 
G 

G G 

CB 

GCB 

G 

G G 

G 
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Table 6. Activities potentially affecting benthic resources. 

Activity Type of Impact Type of Effect 

Project Components 

WTGs 

Inter-
Array 
Cable 

Export 
Cable BITS 

Construction 
Jet Plow (subtidal) Suspension of 

sediments (water 
quality) 

Reducing feeding 
efficiency in filter feeders 

 x x x 

Deposition of 
suspended sediments 

Burial of benthic 
organisms 

 x x x 

Cable Crossing Direct intrusion into 
the substrate 

Crushing of surface and 
infaunal organisms 

   x 

Conversion of soft 
substrate to artificial 
hard substrate 

Burial of existing benthos, 
replacement with hard 
substrate fouling 
community 

   x 

HDD Removal of substrate Loss of habitat 
(temporary) 

  x x 

Suspension of 
sediments 

Reducing feeding 
efficiency in filter feeders 

  x x 

Deposition of 
suspended sediments 

Burial of benthic 
organisms 

  x x 

Release of drilling 
muds 

Burial of benthic 
organisms 

  x x 

Reducing feeding 
efficiency in filter feeders 

  x  

Spud barge placement Loss of habitat 
(temporary) 

  x x 

Installation of WTGs – 
anchoring of support 
vessels 

Direct intrusion into 
the substrate 

Crushing of surface and 
infaunal organisms 

x    

Anchor cable sweep Disturbance of substrate 
surface 

x    

Installation of WTGs – 
placement of jackup 
barge 

Direct intrusion into 
the substrate 

Crushing of surface and 
infaunal organisms 

x    

Installation of WTGs – 
insertion of legs, piles, 
braces, and mud mats 

Loss of habitat Permanent loss of natural 
seafloor; conversion to 
artificial hard substrate 

x    

Noise Hammering of piles; 
potential effect on 
lobsters 

x    

Operation 
Operation of wind 
farm 

EMF Potential effect on 
benthic fauna 

 x x x 

Habitat alteration Colonization of artificial 
hard substrate 

x    

Habitat 
alternation/loss 

Increased scour around 
footings 

x    

(continued) 
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Table 6.  (Continued) 
 

Activity Type of Impact Type of Effect 

Project Components 

WTGs 

Inter-
Array 
Cable 

Export 
Cable BITS 

Decommissioning 
Removal of 
WTGs 

Removal of artificial hard 
substrate 

Elimination of “reef-
like” colonization 

X    

Disturbance of substrate – 
suspension of sediments into 
water column 

Reducing feeding 
efficiency in filter 
feeders 

X    

Disturbance of substrate – 
deposition of resuspended 
sediments 

Burial of benthic 
organisms 

x    

Removal of 
cables 

Suspension of sediments (water 
quality) 

Reducing feeding 
efficiency in filter 
feeders 

 x x x 

 Deposition of suspended 
sediments 

Burial of benthic 
organisms 

 x x X 

 

Table 7. Areas affected by re-deposition of sediments suspended during jet plowing.   

Project Area Approximate Distance 
Surface Area of Open 

Trench 

Approximate Area  Experiencing 
Re-deposition Thickness of 

>1 mm (>0.04 
inch) 
Acres 

(hectares) 

>10 mm (>0.4 
inch) 
Acres 

(hectares) 
Inter-Array Cable 2.1 mi (3.4 km) 1.3 acres (0.53 hectare) 67  

(27)  
21  
(8.5) 

Export Cable 5.9 mi (9.5 km) 3.6 acres (1.5 hectares) 193  
(78) 

58  
(24) 

Block Island HDD 
Cofferdam 

-- -- 0.7 
(0.3) 

0.1  
(0.04) 

BITS – Alternate 1 20.6 mi (33.2 km) 12.5 acres (5.1 hectares) 835  
(338) 

87  
(35) 

Narragansett HDD 
Cofferdam 

-- -- 2.2  
(0.9) 

0.7  
(0.3) 

BITS – Alternative 2 24.9 mi (40.0 km) 15.1 acres (6.1 hectares) 998  
(404) 

114  
(46) 

URI Bay Campus 
Cofferdam 

-- -- 0.6  
(0.2) 

0.1 
(0.04) 
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Table 8. Substrate Areas Affected During Construction 

Project Portion Activity Explanation 
Impact Area 

Ft2 (m2) Acres (hectares) 
BITS Utility crossing – 

concrete mat area 
Two utility crossings 3,200-14,400   

(297-1,338) 
0.07-0.33 

(0.03-0.13) 
Anchoring over cable 
crossings 

Two placements at 
each of two crossings 

168 
(16) 

0.00 
(0.00) 

<4 ft burial – 
concrete mat area 
(BITS 1 – BITS 2) 

Up to 1% of route 
with insufficient cable 
burial 

43,520-52,600 
(4,045-4,888) 

1.00-1.21 
(0.41-0.49) 

Jackup barge at 
long-distance HDD 
cofferdams 

Four placements at 
each of two 
cofferdams 

904 
(84) 

0.02 
(0.01) 

Cofferdams for long-
distance HDD 

Two locations 1,000 
(93) 

0.02 
(0.01) 

BIWF (5 WTGs) Derrick barge 
(foundation 
installation) 

Three anchor events 
per WTG 

4,050 
(376) 

0.09 
(0.04) 

 
Jack-up 
transportation barge 

Two placements per 
WTG 

9,000 
(836) 

0.21 
(0.08) 

Jack-up barge 
(turbine installation) 

Two placements per 
WTG 

24,000 
(2,230) 

0.55 
(0.22) 

<4 ft burial – 
concrete mat area 
(Inter-Array Cable) 

Up to 1% of route 
with insufficient cable 
burial 

4,400 
(409) 

0.10 
(0.04) 

<4 ft burial – 
concrete mat area 
(Export Cable) 

Up to 1% of route 
with insufficient cable 
burial 

12,480 
(1,160) 

0.29 
(0.12) 

Jackup barge at long 
distance HDD 
cofferdam (Export 
Cable) 

Four placements at 
one cofferdam 

452 
(42) 

0.01 
(0.00) 

 

Cofferdam for long 
distance HDD 
(Export Cable) 

One location 500 
(47) 

0.01 
(0.00) 

Total Habitat 
Disturbance 
(temporary effect) 

Anchoring and 
jackup barges 

 40,074 
(3,724) 

0.93 
(0.37) 

Total Habitat 
Conversion 
(permanent effect) 

Protective mats  63,600-83,880 
(5,911-7,796) 

1.46-1.93 
(0.59-0.78) 
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Table 9. Summary of Studies Documenting Recovery of Soft Substrate Benthos to Mature (Stage III) 
Community 

Study Location Stressor Time to Recover 

Germano et al. 1994 Coastal New England Dredged material disposal 6 months to 1 year 
Murray and Saffert 1999 Western Long Island 

Sound 
Dredged material disposal 1 to 4 months 

Kropp et al. 2002; 
Maciolek et al. 2004 

Massachusetts Bay Storms 1 to 2 years 

Rhoads et al. 1978 Long Island Sound Dredged material disposal 1 to 2 years 
Rhoads et al. 1978 Long Island Sound Azoic sediments 6 to 8 months 
SAIC 2001 Central Long Island Sound Dredged material disposal < 5 years 
SAIC 2002 Western Long Island 

Sound 
Dredged material disposal 1-2 years 
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1.0 Introduction 
Deepwater Wind Block Island, LLC , a wholly owned subsidiary of Deepwater Wind Holdings, LLC, 
proposes to develop the Block Island Wind Farm (Wind Farm or BIWF), an approximately 30 
megawatt (MW) offshore wind farm located approximately 3 miles (4.8 km) southeast of Block 
Island, Rhode Island. The Wind Farm is expected to consist of five , 6 MW wind turbine generators 
(WTGs), a submarine cable (approximately 2mi [3.2 km]) interconnecting the WTGs (“Inter-Array 
Cable”) and a 34.5-kV transmission cable connecting the northernmost WTG to an interconnection 
point on Block Island (“Export Cable”) (submarine section is approximately 6.2 mi [10 km]).  An 
overview of the study area is shown in Figure 1.   

In connection with the Wind Farm, Deepwater Wind Block Island Transmission, LLC, also a wholly 
owned indirect subsidiary of Deepwater Wind Holdings, LLC, proposes to construct a new 
transmission line, the Block Island Transmission System (BITS), between Block Island and the Rhode 
Island mainland (approximately 21.8 mi [35.1 km] to 25.9 mi [41.7 km]). As part of BITS, Deepwater 
Wind Block Island Transmission, LLC proposes to construct a new substation on Block Island. On the 
Rhode Island the BITS will interconnect with the existing Narragansett Electric (National Grid) system 
in Narragansett, Rhode Island. 

For the purposes of this report, the two Deepwater Wind Holdings, LLC corporate entities associated 
with the development of the BIWF and BITS are collectively referred to as “Deepwater Wind.”  
Likewise, the BIWF and BITS are collectively referred to as “the Project.”   

The WTGs, Inter-Array Cable and Export Cable are located, in their entirety, within 3 nmi (5.6 km) of 
the Block Island coast and are therefore within state waters, and outside of the jurisdiction of the 
Bureau of Ocean Energy Management (BOEM).  By contrast, a 9.0 mi (14.8 km) portion of the BITS is 
on the Outer Continental Shelf (OCS) is within federal waters and is therefore subject BOEM 
jurisdiction.  To maintain consistency in data collection and data available for Project design, the 
BIWF and BITS benthic survey protocol was, to the extent practical, developed in accordance with 
the following guidelines: 

• BOEM’s “Draft Guidelines for Benthic Habitat Surveys in the Atlantic for Offshore Wind 
Energy Development” dated July 21, 2011, and 

• protocols recommended in BOEM’s Interim Policy Leases for meteorological towers in the 
Mid-Atlantic entitled, “Guidelines for Biologically Sensitive Habitat Field Surveys and 
Reports.”   

In addition, discussions with the U.S. Army Corps of Engineers (USACE), National Marine Fisheries 
Service (NMFS), Rhode Island Department of Environmental Management (RIDEM), and Rhode 
Island Coastal Resource Management Council (CRMC) resulted in refinements to the survey 
protocol.  The ultimate purpose of the survey was to ensure that all benthic habitats that could be 
affected by installation or operation of the Project would be characterized for impact assessment.  

Previous studies conducted by Deepwater Wind evaluated soft substrates in the areas associated 
with the proposed footprint for the BIWF and offshore associated cable areas.  In addition, as part of 
the Rhode Island Ocean Special Area Management Plan (RI Ocean SAMP), LaFrance et al. (2010) 
studied an area south of Block Island that encompasses the BIWF WTG array.  The results of these 
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studies showed that glacial moraine substrates (that include cobbles and boulders) are common 
within the Area of Potential Effect (APE) as defined in Figure 1 but were not studied previously.  
Benthic organisms associated with cobble and boulder habitats may be vulnerable to the indirect 
impacts of construction (e.g., sedimentation or disturbance from anchors and anchor cables) and 
therefore warranted further investigation and evaluation.  As such, a video survey was designed to 
provide a more detailed characterization of the hard substrate resources identified within the 
proposed BIWF and BITS Project Areas that could be affected by the construction and operation of 
the Project so that potential impacts can be more accurately evaluated.   

2.0 Survey Design 
Normandeau developed the benthic survey to characterize benthic resources not previously 
surveyed in the area that could be affected by the construction of the BIWF and associated cabling 
(Inter-Array Cable and Export Cable) as well as the BITS.  Soft substrate benthic resources have 
previously been evaluated in the BIWF Project Area by the RI Ocean SAMP and summarized in 
LaFrance et al. 2010.  CoastalVision and Germano and Associates (2010) conducted a sediment 
profile imagery survey along the originally proposed BITS route as well as the proposed Export Cable 
route and in the BIWF area.  These surveys were sufficient to characterize the soft substrate benthos 
potentially affected by all components of the Project.  Hard substrate benthic resources in the 
vicinity of the Project cannot be surveyed by sediment profile imagery and were therefore examined 
in this study using underwater video.   

Benthic resources beyond the immediate cable footprint have the potential to be affected indirectly, 
primarily by excess sedimentation during substrate disturbing activities such as cable installation.  
Normandeau considered a distance of 3280 ft (1000 m) from the cable centerline to be a 
conservatively distant boundary for this impact analysis for two reasons.  First, BOEM’s guidelines 
for benthic surveys for Interim Policy Leases recommended that hard substrates (and other sensitive 
benthic habitats) within 3280 ft (1000 m) of substrate-disturbing activities should be surveyed.  
Second, modeling for the BIWF/BITS Project conducted to assess sediment transport and deposition 
resulting from jet plowing to install each of the transmission cables has predicted that 
sedimentation exceeding 0.4 inch (10 mm) would not extend more than about 250 ft (75 m) from 
the cable centerline (RPS ASA 2012). Benthic resources could also experience other sources of 
impact in the APE (see Figure 1), specifically disturbance by anchoring and sweeping of anchor 
cables across the bottom during installation of the turbines.   

2.1 Station Selection 
Distribution of hard substrate in the APE and near the Export Cable and BITS  was estimated from 
mapping available from the State of Rhode Island Geographic Information System (RIGIS) database 
(i.e., where “glacial moraine” is present).  Glacial moraine is a highly variable substrate that may 
consist of material ranging from silt to boulders in any mixture.  Because it is impossible to 
determine from the data available from the RIGIS database how much hard substrate suitable for 
benthic colonization actually occurs in the APE, Ocean Surveys Inc. (OSI) conducted a side scan sonar 
survey specifically designed to document the distribution of hard substrate in the areas identified in 
RIGIS as potential glacial moraine (black-hatched areas in Figure 1).  The side scan sonar was run 
along parallel tracklines spaced 492 ft (150 m) apart providing 100 % overlapping coverage.  OSI 
characterized the substrate conditions as one of five types (Table 1) or a hybrid of two types in areas 
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where there were frequent transitions between types.  Of these, Types 3, 4, and 5 may include hard 
substrate habitats in quantities that would trigger a need for further characterization of benthic 
resources (e.g., video surveys). 

No areas were classified as Type 4 or 5.  Examination of areas classified as Type 2 or Type 1-2 under 
high resolution showed that these types include heterogeneous substrates that include small areas 
of mixed substrates (e.g., coarser than sand, with and without boulders) that were considered useful 
to include in the video survey.  Areas that are distant from construction activities, although still 
within the APE, were included in the video survey to serve as a type of control site.  While these 
“control” areas were actually located within the potential impact zone, most of the impact of 
concern for hard substrates relates to excessive sedimentation which is expected to decline with 
distance from construction.  Placing the control sites within the area that has been surveyed by side 
scan sonar increases the likelihood that they provide a similar physical habitat to areas nearer 
construction where impact may be greater. 

Interpretation of the side scan sonar images in the APE, two areas along the Export Cable, and two 
areas along the BITS surveyed showed that hard substrate conditions were most likely to be present 
in the southwestern portion of the APE, a small area in the northeastern portion of the APE, and an 
area north of the Export Cable (Figure 2).  Substrates in these areas were classified as Type 3 or Type 
2-3 by OSI (see Table 1 for definitions of substrate classifications).  The remainder of the area 
identified in RIGIS as “potential glacial moraine” was found to contain primarily fine grained 
sediments classified as Types 1, 2, and 1-2, including both areas surveyed along the BITS route.   

The results of the side scan sonar survey were discussed with USACE, NMFS, BOEM, RIDEM, and 
CRMC in November 2011 to select transect locations. The agencies concurred that Type 3 substrates 
required additional characterization; these substrates became the primary focus of this survey.  
Video transects were placed in twelve locations where cobbles and boulders were likely to be 
present (Type 3 substrates), primarily within the APE; two locations where substrates were 
transitional, but were likely to contain cobbles or boulders; and four locations where interpretation 
of side scan sonar suggested the absence of cobbles or boulders (Figures 2 and 3).  Once the 
preliminary assignment of transect locations was made based on low resolution side scan sonar 
images, the analyst at OSI examined the selected coordinates on high resolution images and 
adjusted the lines to ensure that the Type 3 transects crossed obvious cobble and boulders.  

2.2 Survey Methods 
The video survey was conducted on December 5-7, 2011.  Transects ranged in length from 
approximately 1000 to 1300 ft (305 to 396 m) long, about 20-30 minutes of “flying” time at ¼ knot.  
Coordinates denoting the start and end points of the transects were recorded (Table 2), although 
most transects were not straight lines because of site conditions and currents (Figure 2 depicts 
planned tracklines).   

The remotely operated vehicle (ROV), interfaced with the vessel’s navigation system, was 
maintained a relatively constant elevation (about 3 ft [1 m]) off the bottom so that the field of view 
was consistent.  The video was monitored in real time by both the ROV pilot and two biologists 
onboard the surface vessel to ensure quality was acceptable for detailed review.  Targets (e.g., 
specific habitat features or organisms) identified by biologists were recorded.  All survey imagery 
was recorded on DVD which continuously displays: 

• Date and Time 
• Elevation of ROV 
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• Depth of Water 
• Coordinates of the ROV 
• Heading of ROV 

2.3 Analytical Methods 
Video from each transect was independently viewed in its entirety by the two marine biologists who 
conducted the field survey.  They recorded: 

 General characterization of substrate including texture, microtopography, and presence 
and approximate thickness (absent, light, moderate, or heavy) of sedimentation 
(“drape”) covering hard substrates where: 

o Absent means that hard surface or encrusting or fouling organisms are clearly 
visible 

o Low means that a film of sediments covers less than 50 % of the hard substrate 
or fouling organisms 

o Moderate means that more than half of the hard substrate or organisms are 
covered or obliterated, and 

o Heavy means that most of the hard substrate or encrusting/fouling organisms 
are covered and indistinguishable; 

 Presence and general characterization of epibenthic invertebrates (especially lobsters 
and crabs), and habitat; 

 Presence/evidence and general characterization of submerged aquatic vegetation 
(macroalgae, seagrass); 

 Presence and general characterization of shellfish; 
 Presence and general characterization of fish and habitat; and 
 Identification of organisms to the lowest practical taxonomic level using standard 

taxonomic keys for the geographic area. 

Observations were summarized every 100 ft (30.5 m).  Representative screen shots were saved as 
image files. 

Relative abundance of organisms was based on the following criteria: 

Abundant = if the species appears on more than 50 % of the screens, i.e. length of the video 
monitor from top to bottom (representing, on average, 3 linear feet of substrate), 

Common = if the species appears in 25 to 50 % of the screens, and 

Present = if the species is observed in any of the screens. 

Countable organisms such as fish, crustaceans, and mollusks were enumerated, although 
videography is not a statistically rigorous method for collecting quantitative data on mobile 
organisms.  These results should thus be used only as supplemental information to document the 
presence of these species in the Project Area. 
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3.0 Results 
The eighteen transects surveyed by video are representative of the various substrate conditions 
within the Project Area.  Emphasis was placed on substrates classified by OSI as Type 3 where hard 
substrate (i.e., cobbles and boulder; no bedrock outcrops were observed in the Project Area) was 
likely to occur because this substrate was not well documented in previous Project-specific surveys.  
Based on the side scan sonar surveys for the BIWF, APE and the alternative BITS routes, hard 
substrate is relatively rare within the general Project Area.  Hard substrate has the potential to 
provide important habitat for benthic organisms and fish with affinity to structures.  Documenting 
this habitat type was important because it could experience indirect impacts from the Project. 

3.1 Substrate Conditions 
Descriptions of substrate conditions are qualitative, based on the observations from the videos.  In 
general, transects where hard substrate was expected to occur had similar types of substrates.  
Transects where interpretation of side scan sonar images suggested that hard substrates were rare 
or absent also had similar substrate conditions.  Discussion of the survey results is grouped by 
expected substrate conditions. 

Areas Likely to Contain Cobble or Boulders 
Twelve of the video transects (VT-1 through VT-10, VT-17, and VT-18) were located in substrate 
classified as likely to include boulders and cobble (Figure 2; Table 3) based on interpretation of side 
scan sonar images.  Video footage confirmed that these features did exist occasionally along these 
transects but few areas were observed where cobble and boulders were the exclusive substrate.  
The predominant substrate was medium to coarse sand.  Sand waves were observed along most 
transects (VT-18 was the exception) and typically gravel and shell debris occurred in the troughs 
between waves.  Cobble and boulders were scattered along the transects and in many of them, 
there were distinct patches of these hard substrates (Table 4).  Cobble “pavement,” or areas where 
the hard substrate was embedded, was observed only along Transect VT-12.  Where cobble and 
boulders occurred, they did not extend more than about 2 ft (0.6 m) above the seafloor.  Ten of 
these transects were located in the southwest portion of the APE, west of the turbine array.  The 
other two transects were located north of the Export Cable. 

Occasionally the video camera rested near the seafloor and biologists observed transport of sand 
just above the water column-seafloor interface.  There was no evidence of sedimentation on the 
hard substrate, as denoted by the absence of “drape” (Table 3).  

Areas Likely to be Predominantly Sandy 
Four transects (VT-11 through VT-14; all within the APE [Figure 2]) were located in areas where side 
scan sonar images were classified as fine-grained with sand waves, with some possibility of 
containing cobble or boulders.  In each case, the predominant substrate observed in the videos was 
medium-coarse sand (Table 5).  Troughs associated with the sand waves contained shell debris, 
gravel, and, in one case (VT-12), cobble.  Hard substrate was present but typically only included 
cobble and it was generally scattered.  Height above the substrate was less than one foot.  No drape 
was observed. 

Two transects (VT-15 and VT-16), located in the northeast portion of the APE and outside the 
footprint of the wind farm and Export Cable, were placed in substrates categorized as transitional 
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between predominantly sandy and “likely-to-include-some-hard-substrate”.  Side scan sonar images 
from Transect VT-15 were categorized as Type 2-3.  Transect VT-16 was oriented so that it 
transitioned from an area categorized as Type 2-3 to an area categorized as Type 1-2.  The sand 
matrix was similar to that observed throughout the Project Area.  Sand waves with shell debris in 
the troughs were observed.  Cobbles were observed occasionally.  Vertical relief was typically less 
than 18 in (46 cm).  There was no evidence of sedimentation on the cobble. 

Based on the side scan sonar survey within the APE, most substrates in transects likely to be 
predominantly sandy consisted of fine to coarse granular material (silt to sand). Transects VT-11 
through VT-14 were located in this type of material.  Although cobble was present in each of these 
transects, the predominant substrate seen in the video was medium to coarse sand.  Sand waves 
were prevalent with gravel and shell hash observed in the troughs.  Vertical relief was less than 18 in 
(46 cm).  

Other areas surveyed using side scan sonar (south side of the Export Cable and two locations along 
the BITS route where RIGIS database suggested the possible presence of glacial moraine) were 
classified as fine-grained to coarse grained substrates.  Video images of these areas were not 
recorded because the purpose of the video survey was to focus on habitat conditions in hard 
substrates.  It is assumed that conditions observed along Transects VT-11 through VT-14 were 
representative for similar substrate classifications in the entire Project Area.   

3.2 Biotic Conditions 
Variability in the substrate conditions along transects VT-1 through VT-18 provided a range of 
habitat conditions for benthic biota (Tables 3 and 5).  Eleven taxa, including three types of algae and 
eight invertebrates, were found exclusively on or in direct association with cobble or boulders.  
Coralline (corallinales) and erect red algae (rhodophyta) were observed on most transects and 
generally ranged from present to abundant.  Green algae (chlorophyta) occurred only on Transects 
VT-3, VT-5, and VT-13.  Sessile or encrusting invertebrates observed on most transects included 
sponges (porifera), cnidarians (cnidaria), polychaete worms (polychaeta), mollusks (mollusca), and 
arthropods (arthropoda).  The echinoderm blood star Henricia sanguinolenta was also found on 
cobble and boulders.  Figures 3 through 8 provide examples of substrate and biotic characteristics of 
representative transects.  Additional images of biota are shown in Photos 1 through 17.   

Soft substrate organisms were observed less regularly and are undoubtedly underrepresented in 
video observations because many reside within the sediment rather than on the surface. 

Areas Likely to Contain Cobble or Boulders 
Three types of algae (coralline, red, and green) were observed along the Transects VT-1 through 10 
and VT-17 through 18, always associated with hard substrate.  Coralline and red algae were the 
most frequently observed.  Green alga was observed occasionally, likely limited by water depth. 

Seven invertebrate phyla (porifera, cnidaria, polychaeta, mollusca, arthropoda, echinodermata, and 
bryozoa) were recorded along the transects.  Sponges included an unidentified encrusting species 
and the erect sponge Polymastia sp.  Unidentified hydroids, the northern stony coral (Astrangia 
poculata) and the northern red anemone (Urticina feline) comprised the cnidarians fauna.  The only 
polychaetes observed were the calcareous tube-dwelling spirorbids (spirorbidae); these were found 
associated with red algae.  All sponges, cnidarians, and polychaetes were found exclusively in 
association with hard substrates. 
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At least four species of bivalve mollusks (sea scallop [Placopecten magellanicus], Astarte sp., ocean 
quahog [Arctica islandica], and horse mussel [Modiolus modiolus]) were present in the Project Area 
on one or more transects.  Astarte was observed most frequently.  With the exception of horse 
mussels, bivalves were found in areas of sand and were not associated with hard substrate. 

Barnacle, sand shrimp, and hermit crabs comprised the arthropods observed along the transects.  
Barnacles were found on all transects on hard substrate.  Hermit crabs and sand shrimp occurred on 
about half the transects and were associated with sand.  No lobsters were observed.  Their generally 
nocturnal habits and ability to react quickly make them difficult to document on a general video 
survey so the lack of observations certainly does not indicate they are absent from the Project Area. 

Echinoderms included two species of sea stars (Asterias sp. and the blood star Henricia 
sanguinolenta) and the sand dollar (Echinorachnias parma).  Blood stars were usually, but not 
always, observed on hard substrate and were more common than Asterias.  Bryozoans were 
observed on two transects.  Other evidence of invertebrate activity included castings on the sand 
surface and tubes. 

Eight species of fish were observed.  Cunner (Tautogolabrus adspersus) was the most common.  
Many individuals were unidentifiable, but may have been black sea bass (Centropristis striata).  At 
least two species of flounder (winter [Pseudopleuronectes americanus] and windowpane flounder 
[Scophthalmus aquosus] ), the goosefish (Lophius americanus), and at least one species of skate 
(little and/or winter skate [Leucoraja erinaceus or L. ocellata ) were present.  Skate egg cases were 
found on one transect (Table 3).  

Areas Likely to be Predominantly Sandy 
Although transects in the sandy areas of the APE (Transects VT-11 through VT-16) contained 
relatively low amounts of cobble or boulders, several organisms specialized for living in attachment 
to hard substrate were present, including  red, green, and coralline algae, sponges, coral, anemones, 
and barnacles.  The blood star was also found on these transects on hard substrate.   

The chestnut clam (Astarte sp.) was the most common bivalve observed.  Sea scallops and an 
unidentified bivalve were rare as was the moon snail.  A few hermit crabs (Pagurus spp. and P. 
pollicaris) and sand shrimp (Crangon septemspinosa) as well as one Cancer crab were recorded.  
Counts of sea stars (Asterias sp.) were higher than on the rocky transects while counts of the blood 
star were lower.  Sand dollars (Echinorachnius parma) were rare. 

Observations of what appeared to be invertebrate castings at a greater frequency than along the 
rocky transects suggested that infaunal organisms were more prevalent in the sandy substrate. 

At least four species of fish were present in generally low numbers along the sandy transects.  
Juvenile black sea bass were recorded in the highest numbers, usually in association with hard 
substrate.  Skates (little and/or winter skates) were the next most common fish.  Skate egg cases 
were seen more frequently on these transects than on the rocky transects. 
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Photo Documentation 

   

  

 

 
Photo 1.   
VT13-6.  Astarte sp. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photo 2.  
VT9-2.  Sea scallop  
(Placopecten 
magellanicus) 
 
 
 
 
 
 
 
 
 
 
 
 
Photo 3. 
VT8- 6.  Goosefish 
(Lophius americanus) 
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Photo 4.  
VT6-9.  Tautog 
(Tautoga onitis) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photo 5.  
VT 9-5.  Juvenile black 
sea bass (Centropristis 
striata) hiding in tube 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photo 6.  
VT 1.  Skate (Leucoraja 
spp.; probably little 
skate) 
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Photo 7. 
VT 15-9.  Skate egg 
cases 
 
 
 
 
 
 
 
 
 
 
 
 
 
Photo 8. 
VT 12-7. Sea star            
( Asterias spp.) 
 
 
 
 
 
 
 
 
 
 
 
Photo 9. 
VT 5-10.  Blood Star 
(Henricia 
sanguinolenta) 
 



BIWF AND BITS HARDBOTTOM BENTHIC SURVEY REPORT 
 

 13 Normandeau Associates, Inc. 

  

  

  

 
Photo 10.  
VT 10-2. Tubular 
sponge (Polymastia 
sp.)  in cobble area 
 
 
 
 
 
 
 
 
 
 
Photo 11.  
VT 10-1.  Sponge 
(Polymastia sp.) in 
area with shifting 
sands over gravel 
 
 
 
 
 
 
 
 
 
 
Photo 12. 
VT 3-9.  Northern red 
sea anemone (Utricina 
feline), and white coral 
(Astrangia poculata) 
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Photo 13.  
VT 7-7.  Cobble habitat 
with northern red sea 
anemones, white coral, 
crustose algae, red 
macroalgae, spirorbid 
worms, and barnacles 
 
 
 
 
 
 
 
 
 
Photo 14. 
VT 4-3.  Sand and gravel 
habitat with barnacle 
covered boulder/ledge 
 
 
 
 
 
 
 
 
 
 
 
Photo 15.  
VT 8-2.  Encrusting 
coralline algae, possibly 
Clathromorphum sp. or 
Leptophyllum sp. 
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Photo 16.  
VT 17-1.  Cobble area 
with barnacle and 
hydroid cover 
 
 
 
 
 
 
 
 
 
 
 
Photo 17.  
VT 5-2.  Northern red 
sea anemone (Utricina 
felina), white coral 
(Astrangia poculata) 
and an encrusting 
sponge 



BIWF AND BITS HARDBOTTOM BENTHIC SURVEY REPORT 
 

 16 Normandeau Associates, Inc. 

 

Figures 
  



BIWF AND BITS HARDBOTTOM BENTHIC SURVEY REPORT 
 

 17 Normandeau Associates, Inc. 

 
Figure 1. Study area for the Deepwater Wind Block Island Wind Farm Benthic Video Survey.  (Note: 

cross-hatching indicates where glacial moraine was expected to occur). 
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Figure 2. Video transects within the APE.  
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Figure 3. Conditions along video transect VT-1 in southwestern portion of the APE, from left to right:  cobble and gravel with crustose algae; 
gravel in sand wave trough; skate; tubular sponge. (Depth not adjusted for tide) 
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Figure 4. Conditions along video transect VT-6 in southwestern portion of the APE, from left to right: sand wave; cobble with northern white 
coral and crustose algae; sand and cobble with northern red sea anemone; plan view of cobble-strewn area; and plan view of typical 

sand waves. (Depth not adjusted for tide) 
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Figure 5. Conditions along video transect VT-10 in southwestern portion of the APE, from left to right: cobble in sand matrix with red algae and 
tubular sponge; sand substrate; sand and gravel mix with encrusting sponge; sand with Astarte clam; cobble and sand with northern 

red sea anemone. (Depth not adjusted for tide) 
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Figure 6. Conditions along video transect VT-12 in southwestern portion of the APE, from left to right: tubular sponge in sand and cobble; sea 
star on gravel-sand mix; cobble and gravel with crustose algae and encrusting sponge; northern red sea anemone on cobble; sandy 

cobble area with juvenile black sea bass. (Depth not adjusted for tide) 
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Figure 7. Conditions along video transect VT-15 in northeastern portion of the APE, from left to right:  fine to medium sand with scattered 

gravel; cobble with light layer of silt/fine sand covering crustose algae; cobble with covering of hydroids; skate egg cases; fine sand 
with boulder and scattered shell hash in sand wave trough. (Depth not adjusted for tide) 
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Figure 8. Conditions along video transect VT-17 near the Export Cable, from left to right:  cobble and gravel with blood stars, barnacles, and 

light covering of silt; cobble with northern red sea anemone; sand with scattered gravel; fine to medium sand; sand with small 
invertebrate castings. (Depth not adjusted for tide) 

 

Distance along transect in 100-foot intervals 
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Table 1. Substrate types identified by OSI from side scan sonar in Deepwater Wind Farm and 
Cable surveys. 

Type Description 
1 Low reflectivity, low relief, drag marks common, interpreted as fine grained sediments (mostly silt and 

fine sand) with possible boulders 
2 Medium to high reflectivity, moderate relief, sand ribbons distinctive, interpreted as medium to coarse 

grained sand and gravel, possible isolated boulders 
3 Low to high reflectivity, low to moderate relief, interpreted as complex mixture of alternating bottom 

types including fine to coarse grained sediments and boulders 
4 Low to high reflectivity, moderate to high relief, abundant boulders, interpreted as glacial moraine 

deposits including silt, sand, gravel, and boulders 
5 High reflectivity, high relief, interpreted as bedrock outcrops on seafloor 

 

Table 2. Coordinates for Video Transects. 

Video 
Transect 

Start End 
Easting Northing Easting Northing 

VT-1 318175 3752 317456 3265 
VT-2 316965 5336 316300 4891 
VT-3 316243 6284 315578 5848 
VT-4 315570 7107 314905 6662 
VT-5 314891 8134 314262 7728 
VT-6 313776 9580 313131 9178 
VT-7 313518 10175 312814 9730 
VT-8 321494 5220 320819 4788 
VT-9 320518 6072 319811 5624 
VT-10 319434 7447 318754 7023 
VT-11 318114 8527 317449 8082 
VT-12 317172 9802 316507 9357 
VT-13 315786 11150 315121 10705 
VT-14 315046 12260 314381 11815 
VT-15 328556 22621 328793 21866 
VT-16 329790 21514 330027 20759 
VT-17 328211 26228 328447 25474 
VT-18 328429 26291 328665 25536 
All Coordinates are referenced to Rhode Island State Plane (Zone RI-3800), US Feet. 
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Table 3. Summary of physical and biological features observed in video transects within the BIWF APE and near the Export Cable in areas classified as Type 3 from side scan sonar images. 

FEATURES VT-1 VT-2 VT-3 VT-4 VT-5 VT-6 VT-7 VT-8 VT-9 VT-10 VT-17 VT-18 
SUBSTRATE  
sand waves present yes; 5-6 inches high yes; gravel and shell debris in troughs no 
sand texture medium - coarse 
hard substrates gravel, cobble, few boulders occasional cobble and boulders Occasional cobbles or small boulders mixed among sand waves 

Some distinct areas of predominantly cobble and boulders 
Drape low 
Relief low low- moderate low low-moderate 
BIOTA             
Algae             
Coralline algae *  c-a P p-c c c-a  p-c p-a p-c   p c-a r-p r-p 
red algae * p P p-c p-c c-a  p-c p-a p-c p-c c-a   
green algae *   r-p  p        
Sponges             
Unidentified encrusting sponge *  P P r-p p p p-c P r-p P r-p r-p 
Sponge (Polymastia spp.) * p r-p r-p r-p r r-p (11) r-p p-c (69) p (15) p (33)  r (2) 
Large unidentified sponge       r (6)   r (5)    r (2) 
Cnidarians             
Hydroids * c-a p-c p-c P p p-c p-a p-c r-p c r-a P 
Jellyfish       r (1)   2  r (4) 
Northern stony coral  (Astrangia poculata) * p-c  p-c  p  p-c  p-c  p-c  p-c   p   p-c   r-c  r-p   
Northern red anemone (Urticina felina) * p  r (5) r-p (15) r  (6)   r  p  r-p  r-p (15)  r (9) r-c (45) r (19) 
Polychaetes             
Spirorbids * p on algae  p on algae  p on algae  p-c on algae  p-c on algae  p-c on algae  p-a on algae  p on algae  p on algae  p-c on algae    
Mollusks             
Sea scallop (Placopecten magellanicus) 1        1  (?)    
Chestnut clam (Astarte spp.) 1 1 (?)      r (1) r (6) (?)  r-p (11) (?) r (2) (?)   r (4) r (1) (?) 
Unidentified bivalve 1  R   1 (?) r (1) r (5)  r (1) r (7) r (1) 
Ocean quahog (Arctica islandica)         r (1)    
Horse mussel (Modiolus modiolus) *     r (2)        
Arthropods             
Barnacles * p  p  p-c  p-c  p-c  p-c  p-c   p   r-p   p   p-a  r-p   
Hermit crab (Pagurus spp.) r 1)     r (1)on sand  r (12) r (2) r (1) 1  r  sand  
Hermit crab (Pagurus pollicaris)             
Sand shrimp (Crangon septemspinosa)   r r (1)   r (1) r (1) r (3) r (2) r-p (29)  r (17) 
Echinoderms             
Sea star (Asterias spp.)      r (2) r (1) r (1)     
Blood star (Henricia sanguinolenta) r-p * r (4) * r (11) * r (4) * r (1) * r  (3) * r-p (13) * r (7)  r  (1) * r (4) r-c (59) * r  (7) * 
Common sand dollar (Echinarachnius parma) r (1)       4 r   P p 
Bryozoans             
Spiral tufted bryozoan (Bugula turrita)    p *       r (1)  
Unidentified invertebrates             
Invertebrate casings/activity  r-p on sand  p on sand      p on sand p on sand  p  on sand p  on sand 
Tube invertebrate          1   

(continued) 
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Table 3.  (Continued) 
 
 TRANSECTS IN AREAS CATEGORIZED AS TYPE III SUBSTRATES BY OSI 
FEATURES VT-1 VT-2 VT-3 VT-4 VT-5 VT-6 VT-7 VT-8 VT-9 VT-10 VT-17 VT-18 
Fish             
Tautog (Tautog onitis)      1       
Cunner (Tautogolabrus adspersus) p * 1 p-c (23) * p  (16) * p-c (27) *  p-c *  1 3   
Goosefish (Lophius americanus)     1   1  2   
Black sea bass (Centropistis striata)         r (2) 7 4  
Unidentifiable fish p-c * p (7) * p-c (129) * p-c (72) * p-c (54) * p-c (87) * p-c *; p on sand p (17) * p (20) * p-c (81) * 19 r-p (14) 
Winter flounder (Pseudopleuronectes americanus) 1        1    
Windowpane (Scophthalmus aquosus)             r (1) 
unidentified flounder 1   1         
Skate (Leucoraja spp.; likely little skate, L. 
erinacea) 

3 1 2  1 3 2  sand  1 2   

skate egg case            r (2) 
 

* found on or in association with hard substrate 
  a = abundant (>50%) p= present (~ 5-25%) 

c = common (25-50%) r = rare (~ 5%) 
  

Relief:  low =<18” above the surface or embedded; moderate = 18-24”; high = >24” 
(?) mollusks – cannot determine if living 
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Table 4. Distribution of substrate conditions along video transects. 

Transect 

Approximate distance along transect (feet) 

0-100 100-200 200-300 300-400 400-500 500-600 600-700 700-800 800-900 900-1000 
1000-
1100 

1100-
1200 

1200-
1300 

VT-1 C C C C C C C C G CB CB C  
VT-2 CB CB CB CB CB CB G G G G    
VT-3 CB        G CB   G CB  CB CB CB   
VT-4 CB C GC  G GCB GCB GCB GCB CB  S      CB  
VT-5 CB CB  G G  CB    C CB CB    CB   
VT-6  GCB GC GCB  GCB G  CBG G   G    
VT-7 CBG  S S    G G GCB HCB G GCB  G 
VT-8 GCB GCB   GCB GCB G    GCB GCB GCB GCB    
VT-9 GC GC GCB GCB GC GCB GCB G  GCB    

VT-10  G G   G G G G     GC GCB    
VT-11 GC GC G G G G G GC C C    
VT-12 GC GC GC GC GC * GC * * GC * GC * * GC CB*   
VT-13 G G G G G G G GC GC GC GC    
VT-14 G G G GCB G GC GC GC GC GC GC G  
VT-15 GC GC GC GCB GC GCB GCB GCB GC GC    
VT-16 GCB CB CB CB CB C C       
VT-17    G GCB GCB GCB   C     
VT-18 GCB CB CB GCB CB CB C GC GC G    

 
Primary Substrate  Secondary Substrate 
 Sand  G = gravel (generally associated with sand waves, often with shell hash) 
 Gravel  C = cobble (scattered) 
 Cobble/Boulder  B = boulder (scattered) 
 Sand with distinct areas of  cobble  * cobble pavement 
 Cobble with distinct areas of sand   
 Gravel with distinct areas of cobble   
 

 G G G 

GC 

G 

G G 
G 

G G 

CB 

GCB 

G 

G G 

G 
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Table 5. Summary of physical and biological features observed in video transects within the BIWF APE in areas substrates classified as Type 1/2 or 2/3 from side scan sonar images. 

 Transects 
FEATURES VT-11 VT-12 VT-13 VT-14 VT-15 VT-16 
SUBSTRATE 
Sand waves  Yes; gravel and shell hash in troughs Yes; gravel, shell hash, cobble in troughs Yes, gravel and shell hash in troughs Yes; shell hash in troughs 
Sand texture Medium-coarse Fine-medium-coarse 
Hard substrates Scattered cobble and cobble patches Transition to cobble pavement Transition to cobble/boulder area Occasional cobble Occasional cobble; patch of boulders Occasional cobbles 
Drape low  low low low low low 
Relief low  low low low low, low-mod low 
SSS classification 1-2 1-2 1-2 1-2 2-3 2-3 to 1-2 
BIOTA 
Algae 
Coralline algae * p-c  p-c   p-c  r-p  r   
Red algae * p-c  p-c   p-c  r-p  r-p    
Green algae *   r-p     
Porifera 
Unidentified sponge * r  p-c  r-p     
Polymastia spp.   r (18)    r (1)   
Cnidarians 
Hydroids * r  c-a  r-c  r  p  r-p  
Jellyfish        r (1) 
Northern stony coral  (Astrangia poculata) r-p * r-p* r-p* r-p *  r (1)  
Northern red anemone (Urticina felina) *   r (11)   r (3)    r-p (20)   
Unidentified anemone     1  
Polychaetes 
Spirorbids p on algae  p on algae  p-c on  r on algae    
Mollusks 
Sea scallop (Placopecten magellanicus) 1  Alive ?  2  Alive?   1  Alive? 
Chestnut clam (Astarte spp.) 9 flat, 4 vertical ( r ) 5 flat, 1  r 150+ flat, 109+ vertical (r-a)   34 flat, 10 vertical  (p-c)  1 flat  r 
Unidentified bivalve   r (7)     
Moon shell (Lunatia heros?)     r (1)    
Crustaceans 
Barnacles * r  r  r-p  r  r  r  
Cancer spp.        r (1) 
Hermit crab (Pagurus spp.)   r (2)      r (1) 
Sand shrimp (Crangon septemspinosa) 3 r 1 r 4  r 2  r 31  r 3  r 
Echinoderms 
Sea star (Asterias spp.)  r  (2) on sand  r-p (14) *  r (1) *  r (1) *   r (2) *  
Blood star (Henricia sanguinolenta) *  r (2)  r (5)   r (1)  r (2)   
Common sand dollar (Echinarachnius parma) r (3)   r (1) on sand    r (2)  p-c 
Unidentified invertebrates 
Invertebrate casings/activity r p  on sand p  on sand p  on sand p  on sand p  on sand 
Fish 
Windowpane (Scophthalmus aquosus)     1   
Juvenile black sea bass  (Centropristis striata)  20 mostly near/over hard substrate 1    
Sculpin (Myoxocephalus spp.) 1 small  1  *    
Unidentified fish 2 c  *  r (12) 1  r (6)  
Little skate (Leucoraja erinacea) 8 1 2    
Skate (Leucoraja sp.) 4  (1 likely Little Skate) 1  (likely Little skate}  3  (likely all Little skates)   
Skate egg case    r (2)   r (1)    p (12)   r (6) 

* Found on or in association with hard substrate 
a = abundant (>50%) 
c = common (25-50%) 

p = present (~5 – 25%) 
4 = rare (~5%) 

Relief: low = <18” above the surface or embedded; moderate = 18-24”; high = >24” 
Mollusks: “flat” mollusks may be empty shells 
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