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Executive Summary

The objective of this benthic assessment survey was to provide data characterizing the physical and
biological components of the benthic environment associated with the Revolution Wind Farm (RWF), the
proposed export cable route (RWEC), and a reference area. The survey design, the specific parameters
measured, and the data reported were framed around the Bureau of Ocean Energy Management
regulations and guidelines (BOEM, 2020a), in order for Revolution Wind to efficiently and accurately
communicate a comprehensive depiction of the baseline conditions across the surveyed area to the
necessary state and federal regulatory agencies. Specifically, the physical sediment composition and the
biological benthic components were assessed through Sediment Profile and Plan View Imaging (SPI/PV)
analysis using the Coastal and Marine Ecological Classification Standard (CMECS) classifications in
addition to other variables that aid in describing baseline conditions. A total of 291 stations were surveyed,
which included 216 stations in the RWF lease area, 36 stations along the outer continental shelf section of
the export cable (RWEC-OCS), 34 stations along the Rhode Island state waters section of the export cable
(RWEC-RI), and 5 stations in the reference area.

The physical sediment composition across the RWF was predominantly either Sand or Slightly Gravelly
with several instances of Gravelly and Gravel Mixes (CMECS Substrate Groups). Boulders were present
at 28 stations at the RWF and one station along the RWEC-OCS (~10% of all stations). Compared to the
northern region of the RWF, the southern portion tended to have coarser substrate with less homogenous
macrohabitat types, such as patchy pebbles on sand with mobiles gravel. This north-south spatial pattern,
which was also reflected in biotic variables, was likely influenced by the underlying geological layers. The
physical sediment composition of the RWEC-OCS was either Sand or Slightly Gravelly (CMECS Substrate
Groups), with the exception of the three RWEC-OCS stations adjacent to the RWF lease area where Gravel
and Gravel Mixes were documented; it was at one of these stations that boulders were observed. Similarly,
macrohabitat type classification along the RWEC-OCS was mainly sand sheet or sand with mobile gravel,
aside from these same three stations adjacent to the RWF lease area that were characterized as continuous
large pebbles and cobbles on sand. The physical sediment composition of the RWEC-RI was mainly Sand,
with the exception of 2 stations within Narragansett Bay classified as Slightly Gravelly. However, the
macrohabitat type varied considerably across the RWEC-RI stations driven by the differences in biological
components observed, and included, in addition to sand sheet, mollusk bed (or shells) on mud and patchy
cobbles on sand.

The only sensitive taxa documented was the non-reef building coral, the northern star coral (Astrangia
poculata), which occurred at 4 stations in the central-east portion of the RWF. The sea scallop (Placopecten
magellanicus), a species of concern, was observed at 2 stations in the northern region of the RWF and 2
stations in the southwest corner of the RWF. Stations that were classified as Soft Sediment Fauna (CMECS
Biotic Subclass) were dominated by Larger tube-building or Larger burrowing fauna (CMECS Biotic
Groups), with other important taxa including amphipod species, solitary sea squirts (Mogula sp.), burrowing
anemones (cerianthids), and hydroids (corymorpha). Stations classified as Attached Fauna (CMECS Biotic
Subclass) tended to have a more diverse community assemblage including encrusting bryozoa, hydroids,
sponges, and colonial tunicates, as well as occasional anemones, crabs, and sea stars. An orange colonial
tunicate was observed at multiple stations within the RWF; its physical characteristics suggest it may an
non-native species (Botrylloides sp.), however, further sampling would be required to resolve its taxonomic
classification.
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Details on environmental consequences and protection measures associated with the RWF and RWEC,
specifically regarding the benthic environment (benthic resources and shellfish), are provided in Section
3.0 of this technical report. In brief summary, during construction and decommissioning, benthic resources
and shellfish at both the RWF and along the RWEC are expected to experience some impacts from several
impact-producing factors, including seafloor disturbance, habitat alteration, and sediment suspension and
deposition. Long-term indirect impacts are expected based on anticipated benthic habitat recovery rates
post-disturbance. The conversion of soft bottom habitat to hard bottom habitat associated with foundations
and cable protection may result in long-term impacts on benthic species. However, population-level effects
on benthic species are unlikely, due to the limited scale and intensity of activities associated with the RWF
and RWEC, and the availability of similar habitat in the surrounding area. Several implementations will be
made to avoid, minimize, or mitigate potential impacts on benthic resources and shellfish as discussed in
detail in Section 3.3.

Xi
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1.0 INTRODUCTION

1.1 Description of Proposed Action

Revolution Wind, LLC (Revolution Wind), a 50/50 joint venture between Orsted North America Inc. (Orsted
NA) and Eversource Investment LLC (Eversource), proposes to construct and operate the Revolution Wind
Farm Project (hereinafter referred to as the Project). The wind farm portion of the Project will be located in
federal waters on the Outer Continental Shelf (OCS) in the designated Bureau of Ocean Energy
Management (BOEM) Renewable Energy Lease Area OCS-A 0486 (Lease Area). The Lease Area is
approximately 20 statute miles (mi) (17.4 nautical miles [nm], 30 kilometers [km]) south of the coast of
Rhode Island (Figure 1.1-1). The Project consists of the Revolution Wind Farm (RWF), located within the
Commercial Lease of Submerged Lands for Renewable Energy Development on the Outer Continental
Shelf -A 0486 Lease Area (Lease Area) and the Revolution Wind Farm Export Cable (RWEC), traversing
federal (RWEC-OCS) and Rhode Island state waters (RWEC-RI) to potential landfall options at Quonset
Point in North Kingstown, Rhode Island.

The Project will be comprised of both offshore and onshore components, which are described in detail in
Section 3 of the Construction and Operations Plan (COP). This Technical Report focuses on evaluation of
the Project’s offshore components, which include the following:

e up to 100 Wind Turbine Generators (WTGs) connected by a network of Inter-Array Cables (IAC);
e up to two Offshore Substations (OSSs) connected by an OSS-Link Cable; and

e up to two submarine export cables (referred to as the RWEC), generally co-located within a single
corridor.

This Technical Report provides a detailed assessment of benthic resources that may be affected with
implementation of the Project. The analyses presented in this Technical Report are summarized in Section
4.3.2 of the Project’'s COP.

1.2 Benthic Assessment Background

A benthic assessment is required by the Bureau of Ocean Energy Management (BOEM) to be included in
the COP submission for any proposed offshore wind farm (BOEM, 2019). INSPIRE Environmental
(INSPIRE) was subcontracted by VHB to conduct a Sediment Profile and Plan View Imaging (SPI/PV)
survey to analyze SPI/PV images for parameters related to biological benthic assessment, as well as for
ground-truthing the Geological & Geophysical (G&G) survey results collected and interpreted by Fugro USA
Marine (Fugro).

INSPIRE collected SPI/PV images both within the RWF and along the RWEC as designated by Revolution
Wind, as well as at reference stations sited east of the RWF. The reference stations served to provide data
on pre-construction physical and biological conditions outside the RWF at standard distance intervals, to
be used as a baseline reference to monitor construction and operation effects on the benthic environment.
SPI/PV data collected during this survey were analyzed to provide information about surface sediments
and benthic habitats in the proposed construction areas to support the benthic habitat assessment and for
ground-truthing of geophysical data.
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The water depths in the RWF, measured directly during the SPI/PV field survey, were in the range of 28 to
46 meters. The limited existing site-specific data that are available, suggest that the RWF area is comprised
of mostly sandy sediments with some areas of coarser material (gravel or small cobble) and boulder fields
in the southern portion, and finer sands and silts in the northern portion of the RWF (McMaster, 1960;
Poppe et al., 2014; McMullen et al., 2009; LaFrance et al., 2010). Benthic community structure has
previously only been inferred from studies in surrounding areas including the Rhode Island Ocean Special
Area Management Plan (RI CRMC, 2010; LaFrance et al., 2010), the Block Island Wind Farm (Deepwater
Wwind, 2012), BOEM-funded studies (Collie and King, 2016; Guida et al., 2017; Siemann and Smolowitz,
2017), and data collected to support the COP for the South Fork Wind Farm (Deepwater Wind South Fork,
2019).

The southern New England OCS is an ideal area for offshore wind development. A slowly sloping shelf in
concert with relatively high average wind conditions and large urban population centers along the coast
provide a prime location for offshore wind energy production. BOEM has produced regulations and
guidelines for preparing a COP for the proposed development of all offshore wind projects in U.S. federal
waters. The SPI/PV survey was conducted to provide Revolution Wind with data addressing:

e BOEM's Information Guidelines for a Renewable Energy Construction and Operation Plan (COP)
(BOEM, 2020a),

e Guidelines for Providing Geophysical, Geotechnical, and Geohazard Information Pursuant to 30
CFR Part 585 (BOEM, 2020b),

e Guidelines for Providing Archaeological and Historic Property Information Pursuant to 30 CFR Part
585 (BOEM, 2020c), and

e Guidelines for Providing Benthic Habitat Survey Information for Renewable Energy Development
on the Atlantic Outer Continental Shelf Pursuant to 30 CFR Part 585 (BOEM, 2019).

SPI/PV imagery is a proven technique to document baseline benthic conditions (physical and biological) as
well as any pre-existing pollution or other environmental damage (Germano et al., 2011). This approach
can accurately detect and document changes in shallow (21 cm) sediment profiles due to alteration of
sedimentary structures resulting from exploration, construction, and operation activities. Furthermore, the
imagery is well-suited to inform constituents and stakeholders of baseline and post-construction/operation
conditions using a photographic format. These capabilities allow the SPI/PV survey to provide fine-scale
ground-truthing of G&G survey data. The value in using SPI/PV imaging to assess the benthic habitat within
the context of offshore wind development was exemplified by the acceptance of this technique, with no
need for benthic community analysis using traditional grab methods, by BOEM and National Oceanic and
Atmospheric Administration Greater Atlantic Regional Fisheries Office Habitat Division (NOAA Habitat).
Specifically, this SPI/PV approach informed the South Fork Wind Farm Site Assessment Plan (Deepwater
Wind New England, LLC, 2016) and COP (Deepwater Wind South Fork, 2019), and the Skipjack Wind
Farm COP (Skipjack Offshore Energy, LLC, in preparation). INSPIRE also used SPI/PV imagery for the
biological and benthic monitoring associated with Deepwater Wind’s Block Island Wind Farm project in
Rhode Island state waters during pre-construction, construction, and post-construction (Deepwater Wind,
2012; INSPIRE, 2016; INSPIRE, 2017). Similarly, INSPIRE conducted SPI/PV surveys and provided
interpreted data products to support Orsted’s South Fork and Ocean Wind Farms; Equinor's
Empire/Boardwalk Cable Routes; and the New York State Energy Research and Development Authority’s
offshore project area.
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INSPIRE scientists conducted a 291-station SPI/PV survey at the RWF, along the RWEC, and at potential
reference stations east of the RWF on the southern New England OCS (Figures 1.2-1 and 1.2-2). The 291
stations across all survey areas are jointly referred to as the ‘surveyed area’ throughout the report. Four
primary spatial areas were considered for interpretative purposes: the RWF, the section of the RWEC
located in federal waters on the OCS (RWEC-OCS), the RWEC section within Rhode Island state waters
(RWEC-RI), and the reference area to the east of the RWF (Figures 1.2-1 and 1.2-2). A small number of
stations were sampled in additional survey areas requested by Revolution Wind to supplement the original
survey design in which stations were selected to meet BOEM Guidelines (2019) (Figures 1.2-1 and 1.2-2).
The survey was conducted in partnership with Fugro and contributed to Fugro’s G&G survey. The SPI/PV
survey was conducted 04-14 July 2019 aboard the research vessel Fugro Enterprise and at shallow water
stations within Narragansett Bay on 25 July 2019 aboard the vessel Westerly.

1.3 Objectives

The purpose of the SPI/PV survey was to provide data assessing benthic habitats and communities and
characterizing surficial sediments that can be used to ground-truth interpreted G&G data from the Fugro
G&G survey at the RWF and along the RWEC. Results from the SPI/PV survey are intended to contribute
to Revolution Wind'’s ability to satisfy multiple BOEM COP guidelines. This SPI/PV study provides data to
support the assessment of the physical, geological, and biological conditions of the benthic habitat structure
and surficial sediments within the study area. Pursuant to several BOEM guidelines, the Coastal and Marine
Ecological Classification Standard (CMECS) (Federal Geographic Data Committee [FGDC], 2012) was
used to classify dominant biotic groupings and to classify surficial sediments and associated fauna (BOEM,
2019, 2020b). “The Coastal and Marine Ecological Classification Standard (CMECS) is a catalog of terms
that provides a means for classifying ecological units using a simple, standard format and common
terminology. CMECS offers a way to organize and interpret data about the marine environment, and it
provides a common platform for inter-relating data. It builds upon approaches from published national,
regional, and local habitat classification procedures, and it offers an umbrella under which a national coastal
and marine ecological classification can grow and evolve.” (FGDC, 2012). CMECS modifiers are variables
that provide additional descriptive information characterizing the physical and biological components of an
environment and are useful in determining CMECS classifications. For example, in this SPI/PV survey
descriptive information such as successional stage and the epifauna types present are considered CMECS
modifiers.

The specific objectives of the SPI/PV survey, derived in part from BOEM Benthic Habitat guidelines (BOEM,
2019) and G&G guidelines (BOEM, 2020b), were to:

e Characterize and delineate benthic habitats

o Characterization of benthic habitat attributes (SPI/PV)

o ldentification of dominant benthic macrofaunal and macrofloral communities classified
using the CMECS Biotic Component to the lowest taxonomic unit practicable (PV)

o Documentation of taxa diversity and characterization of benthic community composition
visible in SPI and PV images

o Characterization of physical hydrodynamics (SPI/PV)
o ldentification of sensitive taxa (SPI/PV)
o ldentification of non-native taxa (SPI/PV)

e |dentify surficial seafloor conditions
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o ldentification/confirmation of rock outcrops and boulders (PV)
o ldentification of bedforms (PV)
o ldentification of distinct horizons in subsurface sediments (SPI)

o ldentification of notable features such as corals, gas seepage, clay/silt, sand, gravel,
cobbles, rock, and hardground with very dense or consolidated sediments (SPI/PV)

o Classify sediment types

o Surface sediment composition classified to the CMECS Substrate Group and Subgroup
levels (PV and SPI)

o Grain size major mode, expressed in phi units of the Udden-Wentworth classification
system (SPI)

o |dentify potentially sensitive seafloor habitats, such as corals, submerged aquatic vegetation beds,
and ecologically valuable cobble and boulder habitat (BOEM, 2019). Cobble and boulder habitat
can serve as nursery ground for juvenile lobster and as preferable habitat for squid to deposit their
eggs. Both lobster and squid are specific in their habitat requirements and are also economically
important species in New England. For these reasons, federal and state agencies consider
evidence of these taxa to indicate potentially sensitive habitats.

e Establish a pre-construction baseline that may be used to assess whether detectable changes
occur in post-construction benthic habitats associated with proposed operations.

e Determine suitability of the sampled reference area to serve as a control site for future benthic
assessment monitoring and assessment surveys.

SPI/PV parameters collected as part of this survey were ‘mapped’ to corresponding BOEM Geophysical
and Benthic Habitat guidelines (BOEM, 2019; 2020b) (Table 1.3-1). This allows for a clear representation
of how data collected as part of this survey contributed to the completion of the COP and satisfaction of
BOEM Geophysical and Benthic Habitat guidelines.
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Table 1.3-1. SPI/PV Survey Parameters with Corresponding BOEM COP Guidelines (30 CFR Part
585, BOEM, 2019; 2020b)

Table 1.3-1

Data Source | Parameter BOEM COP Guidelines
Sediment Type Grain size analysis
(based on Grain Size Major | Classification of CMECS sediment type
Mode) Identification of distinct horizons in subsurface sediment*
Penetration Depth Characterization of benthic habitat attributes
Boundary Roughness Identification of bedforms

Apparent Redox Potential
Discontinuity*
Sediment Oxygen Demand

Characterization of benthic habitat attributes

SPI and Proxies (methane, | Characterization of benthic habitat attributes

Beggiatoa)

Epifauna Charggter_lzatlon of me_icrofe_iunal community
Identification of taxa diversity

Tubes/Voids Characterization of macrofaunal community
Identification of taxa diversity

Successional Stage* Characterization of macrofaunal community

Sensitive Taxa Identification of potentially sensitive seafloor habitat

Non-native Taxa Identification of non-native taxa

CMECS Substrate
Classifications: Substrate
Group, Subgroup

Classification of CMECS Substrate Group and Subgroup
Identification of rock outcrops and boulders

Classification of CMECS sediment type

Gravel measurements Characterization of benthic habitat attributes

Bedform type and Identification of bedforms

measurements Characterization of physical hydrodynamic properties

Boulder Presence Identification of rock outcrops and boulders

CMECS Biotic Identification of potentially sensitive seafloor habitat

Classifications: Dominant Characterization of macrofaunal community

and Co-occurring Biotic Classification to CMECS Biotic Component to lowest taxonomic
PV Subclass and Group unit practicable

Attached Flora/Fauna Identification of potentially sensitive seafloor habitat

Percent Cover* Characterization of macrofaunal community

Identification of potentially sensitive seafloor habitat

Epifauna” Characterization of macrofaunal community

Burrows/Tubes/Tracks Characterization of macrofaunal community

Infauna Characterization of macrofaunal community

Flora Chara}cterizatiop of macrofloral community and any submerged
aguatic vegetation (seagrass and macroalgae)

Sensitive Taxa Identification of potentially sensitive seafloor habitat

Non-native Taxa Identification of non-native taxa

* Indicates variable that is a CMECS modifier. CMECS Modifiers provide additional detail to further characterize habitat components
using a consistent set of definitions.
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2.0 AFFECTED ENVIRONMENT
2.1 Methodology

2.1.1 Sediment Profile and Plan View Imaging

Sediment profile and plan view (SPI/PV) imaging is a monitoring technique used to provide data on the
physical characteristics of the seafloor and the status of the benthic biological community (Germano et al.,
2011). SPI/PV imaging has been shown to be a powerful reconnaissance tool that can efficiently map
gradients in sediment type, biological communities, or disturbances from physical forces, anthropogenic
input, or organic enrichment. Results and interpretations from SPI/PV data are about dynamic processes
that have been deduced from imaged structures; as such, they should be considered hypotheses available
for further testing/confirmation.

All stations within the RWF, reference area, and the majority of stations along the RWEC were sampled
during Leg 1 conducted 04-14 July 2019 during 24-hour operations aboard the Fugro Enterprise out of New
Bedford, Massachusetts. Leg 2 of the survey was conducted 25 July 2019 to complete sampling at seven
shallow stations along the RWEC in Narragansett Bay aboard the Westerly out of Fall River, Massachusetts
(Figures 1.2-1, 1.2-2).

SPI/PV station locations are provided in Attachment A. The methodology for data acquisition and analysis
for these images was consistent with the sampling methods described in detail in INSPIRE’s standard
operating procedures (INSPIRE, 2019).

2.1.1.1 Sediment Profile Imaging

The SPI technique involves deploying an underwater camera system to photograph a cross-section of the
sediment—water interface. High-resolution SPI images were acquired using a Nikon® D7200 digital single-
lens reflex (DSLR) camera mounted inside an Ocean Imaging® Model 3731 pressure housing. The
pressure housing sat atop a wedge-shaped steel prism with a plexiglass front faceplate and a back mirror,
that was mounted at a 45° angle. The camera lens looked down at the mirror, which reflected the image
from the faceplate. The prism had an internal strobe mounted inside at the back of the wedge to provide
illumination for the image; this chamber was filled with distilled water, so the camera always had an optically
clear path. The descent of the prism into the sediment was controlled by a hydraulic piston. As the prism
penetrated the seafloor, a trigger activated a time-delayed circuit that fired the internal strobe to obtain a
cross-sectional image of the upper 15-20 cm of the sediment column (Figure 2.1-1). The camera remained
on the seafloor for approximately 20 seconds to ensure that successful images were obtained.

Test exposures of a Color Calibration Target were made on deck at the beginning of the survey to verify
that all internal electronic systems were working to design specifications and to provide a color standard
against which final images could be checked for proper white balance. Test images were also captured to
confirm proper camera settings for site conditions. For both legs of this survey, the 1ISO-equivalent was set
at 640, shutter speed was 1/250s, and the f-stop was f11. Images were stored in compressed raw Nikon
Electronic Format (NEF) files (approximately 30 MB each). Images were checked periodically throughout
the survey to confirm that the initial camera settings were still resulting in the highest quality images
possible. All camera settings and any setting changes were recorded in the field log (Attachment B). Details
of the camera settings for each digital image also are available in the associated parameters file embedded
in each electronic image file.
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Whenever the camera was brought back on board (typically after 3 to 5 stations), the frame counter was
checked to ensure that the requisite number of replicates had been obtained. In addition, a prism
penetration depth indicator on the camera frame was checked to verify that the optical prism had penetrated
the bottom to a sufficient depth. If images were missed or the penetration depth was insufficient, the camera
frame stop collars were adjusted and/or weights were added or removed, and additional replicate images
were taken. Frame counts, time of image acquisition, water depth, frame stop-collar position, and the
number of weights used were recorded in the field log for each replicate image (Attachment B). Visual
checks and hand tightening checks of all nuts and bolts on the SPI/PV camera frame were conducted
periodically to make sure nothing vibrated loose during the survey.

Prior to field operations, the internal clock in the digital SPI system was synchronized with the vessel’s
navigation. Each image was assigned a unique time stamp in the digital file attributes by the camera’s data
logger and cross-checked with the time stamp in the navigational system’s computer data file. Images were
downloaded periodically to verify successful sample acquisition and/or to assess the type(s) of sediment
and other relevant features present at a given station. Digital image files were renamed with the appropriate
station names immediately after downloading as a further quality assurance step.

2.1.1.2 Plan View Imaging

An Ocean Imaging® Model DSC24000 plan view underwater camera system with two Ocean Imaging®
Model 400-37 Deep Sea Scaling lasers was attached to the sediment profile camera frame and used to
collect plan view images of the seafloor surface. Both SPI and PV images were collected during each “drop”
of the system. The PV system consisted of a Nikon® D7200 DSLR camera encased in a pressure housing,
a 24 VDC autonomous power pack, a 500 W strobe, and a bounce trigger. A weight was attached to the
bounce trigger with a stainless-steel cable so that the weight hung below the camera frame; the scaling
lasers projected two red dots that were separated by a constant distance (26 cm) regardless of the field of
view of the PV system. The field of view can be varied by increasing or decreasing the length of the trigger
wire and, thereby, the camera height above the bottom when the picture is taken. As the SPI/PV camera
system was lowered to the seafloor, the weight attached to the bounce trigger contacted the seafloor prior
to the camera frame reaching the seafloor and triggered the PV camera (Figure 2.1-1).

During set-up and testing of the PV camera, the positions of lasers on the PV camera were checked and
calibrated to ensure separation of 26 cm. Test images were also captured to confirm proper camera settings
for site conditions. For both legs of this survey, the ISO-equivalent was set at 640, shutter speed was 1/15s
and the f-stop was f18. Images were stored in compressed raw NEF files (approximately 30 MB each).
Images were checked periodically throughout the survey to confirm that the initial camera settings were still
resulting in the highest quality images possible. All camera settings and any setting changes were recorded
in the field log (Attachment B). Details of the camera settings for each digital image also are available in
the associated parameters file embedded in each electronic image file.

Prior to field operations, the internal clock in the digital PV system was synchronized with the vessel’s
navigation system and the SPI camera. Each image was assigned a unique time stamp in the digital file
attributes by the camera’s data logger and cross-checked with the time stamp in the navigational system’s
computer data file. In addition, the field crew kept redundant field logs (Attachment B). Throughout the
survey, PV images were downloaded at the same time as SPI images and were evaluated for successful
image acquisition and image clarity. Digital image files were renamed with the appropriate station names
immediately after downloading as a further quality assurance step.
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The ability of the PV system to collect usable images is dependent on the clarity of the water column. Water
conditions during this survey allowed use of a 0.9 m (3 ft.) trigger wire, resulting in a mean image width of
0.8 m and a mean field of view of 0.41 m2.

2.1.1.3 SPIl and PV Data Collection

The Leg 1 SPI/PV survey was conducted aboard the vessel Fugro Enterprise while the Leg 2 SPI/PV survey
was conducted aboard the vessel Westerly. Navigation for both legs was provided by Fugro. The following
data collection details were applied to both legs of the survey. Navigation software was used for positional
data acquisition and navigating the vessels to sampling stations. When the vessel was within a 25-meter
radius of the target location, the SPI and PV camera system was lowered to the seafloor. The navigator
electronically recorded the vessel’s position and water depth when the SPI camera contacted the seafloor
and the winch wire went slack. Four replicate SPI/PV samples were taken at each station. Each replicate
camera position was recorded, time stamped, and linked to the SPI log by station number and replicate.
During sampling, the vessel position was electronically recorded by the navigator. At the time of sample
acquisition, the time, station name and replicate were recorded in the field log (Attachment B). A total of
300 stations were surveyed; however, nine stations located along an alternate export cable route were
removed from downstream analysis as this cable route option has since been removed from consideration.
The three replicate images with the best quality (adequate prism penetration, no or minimal sampling
artifacts) at each station were selected for analysis. Based on quality, Station 220W2 had two replicate SPI
images analyzed, Stations 041, 045, 246, 445, 454, and 612 had two replicate PV images analyzed, and
Station 455 had one replicate PV image analyzed (Attachments C and D).

2.1.1.4 Image Conversion and Calibration

Following completion of field operations, quality control checks were conducted of filenames, date/time
stamps, and the field log. After these procedures, the NEF raw image files were color calibrated in Adobe
Camera Raw® by synchronizing the raw color profiles to the Color Calibration Target that was
photographed prior to field operations with the SPI camera. The raw SPI and PV images were then
converted to high-resolution Photoshop Document (PSD) format files, using a lossless conversion file
process and maintaining an Adobe RGB (1998) color profile. The PSD images were then calibrated and
analyzed in Adobe Photoshop®. Length and area measurements were recorded as number of pixels and
converted to scientific units using the calibration information.

2.1.2 SPIl and PV Data Analysis

Computer-aided analysis of SPI/PV images provided a set of standard measurements to allow for
comparisons among different areas of interest.

Measured parameters for SPI and PV images were recorded in Microsoft Excel© spreadsheets. These data
were subsequently checked by INSPIRE'’s senior scientists as an independent quality assurance/quality
control review before final interpretation was performed. Spatial distributions of SPI/PV parameters were
mapped using ESRI ArcGIS 10.6. Map backgrounds use a regional bathymetric mosaic compiled using
Northwest Atlantic Marine Ecoregional Assessment spatial data (Conservation Gateway, 2019).

2.1.2.1 Sediment Profile Image Analysis Parameters

The parameters discussed below were assessed and/or measured and recorded for each replicate SPI
image selected for analysis (Attachment C). Descriptive comments were also recorded for each. A depiction
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of standard variables derived from example SPI images from soft bottom settings are provided in Figure
2.1-2.

2.1.2.11 Sediment Type

The sediment grain size major mode and range were visually estimated from the color images by overlaying
a grain size comparator that was at the same scale. This comparator was prepared by photographing a
series of Udden-Wentworth size classes (equal to or less than coarse silt up to granule and larger sizes)
with the SPI camera: silt/clay (>4 phi), very fine sand (4 to 3 phi), fine sand (3 to 2 phi), medium sand (2 to
1 phi), coarse sand (1 to O phi), very coarse sand (0 to -1 phi), and granule and larger (<-1 phi). The lower
limit of optical resolution of the photographic system is about 62 microns, allowing recognition of grain sizes
equal to, or greater than, coarse silt (>4 phi). The accuracy of this method has been documented by
comparing SPI estimates with grain size statistics determined from laboratory sieve analyses (Marine
Surveys, 1984).

The comparison of the SPI images with Udden-Wentworth sediment standards photographed through the
SPI optical system was also used to map near-surface stratigraphy such as sand-over-mud or mud-over-
sand, where observed. When mapped on a local scale, this stratigraphy can provide information on relative
transport magnitude and frequency.

2.1.21.2 Prism Penetration Depth

The SPI prism penetration depth was measured from the bottom of the image to the sediment—water
interface. The area of the entire cross-sectional sedimentary portion of the image was digitized; the number
of pixels within this area was divided by the calibrated linear width of the image to determine the mean
penetration depth. Linear maximum and minimum depths of penetration were also measured. All three
measurements (maximum, minimum, and mean penetration depths) were recorded in the data file.

If the stop collar settings and the number of weights used in the camera frame are held constant throughout
the survey, the camera functions as a static-load penetrometer. The depth to which the SPI prism
penetrates the seafloor provides an indication of the sediment bearing capacity and shear strength. The
penetration depth can range from a minimum of O cm (no penetration on hard substrata) to a maximum of
20 cm (full penetration of very soft substrata). Comparative penetration values from sites of similar grain
size give an indication of the relative water content of the sediment. Highly bioturbated sediments and
rapidly accumulating sediments tend to have the highest water contents and greatest prism penetration
depths.

21.2.1.3 Small-Scale Surface Boundary Roughness

Surface boundary roughness was determined by measuring the vertical distance between the highest and
lowest points of the sediment—water interface. The camera must be level to record accurate boundary
roughness measurements. The surface boundary roughness (sediment surface relief) measured over the
width of sediment profile images typically ranges from 0 to 4 cm and may be related to either physical
structures (ripples, rip-up structures) or biogenic features (burrow openings, fecal mounds, foraging
depressions). Biogenic roughness typically changes seasonally and is related to the interaction of bottom
turbulence and bioturbation.

In sandy sediments, boundary roughness can be a measure of sand wave height. On silt/clay bottoms,
boundary roughness values often reflect biogenic features such as fecal mounds or surface burrows. The
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size and scale of boundary roughness values can have dramatic effects on both sediment erodibility and
localized oxygen penetration into subsurface sediments (Huettel et al., 1996).

2.1.2.1.4 Apparent Redox Potential Discontinuity Depth

Aerobic near-surface marine sediments typically have higher reflectance relative to underlying hypoxic or
anoxic sediments. Surface sands washed free of mud also have higher optical reflectance than underlying
muddy sands. These differences in optical reflectance are visible in SPI images; oxidized surface sediments
contain particles coated with ferric hydroxide (an olive or tan color when associated with particles) and
reduced and muddy sediments below this oxygenated layer are darker, generally gray to black (Fenchel,
1969; Lyle, 1983; Sturdivant and Shimizu, 2017). The boundary between colored ferric hydroxide surface
sediments and underlying gray to black sediments is called the apparent redox potential discontinuity
(aRPD). The aRPD is described as “apparent” because of the potential discrepancy between where the
sediment color shifts and the complete depletion of dissolved oxygen concentration occurs due to the lag
time between when the redox potential (Eh) reaches 0 millivolts (mV) and the precipitation of darker sulfidic
sediments (Jorgensen and Fenchel, 1974). However, the mean aRPD measured in SPI is a suitable proxy
for the RPD with the depth of the actual Eh = 0 horizon generally either equal to or slightly shallower than
the depth of the optical reflectance boundary (Rosenberg et al., 2001; Simone and Grant, 2017). Factors
that influence the depth of the aRPD include biological processes such as respiration and bioturbation and
physical processes including advection and diffusion. The mean aRPD depth also can be affected by local
erosion. Scouring can wash away fines and shell or gravel lag deposits and can result in a very thin surface
oxidized layer. During storm periods, erosion may completely remove any evidence of the aRPD (Fredette
et al., 1988).

In sandy sediments that have very low sediment oxygen demand (SOD), the sediment may lack a visibly
reduced layer even if an RPD is present. Because the determination of the aRPD requires discrimination
of optical contrast between oxidized and reduced particles, it is difficult, if not impossible, to determine the
depth of the aRPD in well-sorted sands of any size that have little to no silt or organic matter in them. When
using SPI technology on sand bottoms, little information other than grain size, prism penetration depth, and
boundary roughness values can be measured; while oxygen has penetrated the sand beneath the
sediment-water interface due to physical forcing factors acting on surface roughness elements (Ziebis et
al., 1996; Huettel et al., 1998), estimates of the mean aRPD depths in these types of sediments are
indeterminate with conventional white light photography. Also, aRPD is a CMECS modifier, adding detail
to the CMECS classifications.

2.1.2.15 Sediment Oxygen Demand Proxies

Sediment oxygen demand (SOD) represents the overall rate of oxygen consumption, biologically and
chemically, by the sediment column. The relative amount of organic enrichment is indicated by sediment
color; darker coloration indicates more reduced sediments with greater organic loading and higher SOD
(Fenchel, 1969; Rhoads, 1974; Lyle, 1983; Bull and Williamson, 2001; Sturdivant and Shimizu, 2017). SOD
levels (i.e., none, low, medium, and high) were assessed for all images. Under high organic matter loading
and subsequently high SOD, microbial sulfate reduction proceeds and may completely deplete porewater
sulfate concentrations. Under these conditions, methanogensis can occur, leading to methane bubbles in
the sediment column. In SPI, methane appears as irregular shaped gas-filled voids with a glassy texture
(due to the reflection of the strobe off the gas bubble). Any presence of methane was noted. Similarly, under
highly reduced anoxic conditions, Beggiatoa bacteria may be present. These bacterial colonies have
diagnostic morphology that has been documented in numerous other sediment profile imaging surveys
(Nilsson and Rosenberg, 1997; Rosenberg et al., 2001; Karakassis et al., 2002; Germano et al., 2011).
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Although unlikely to be important in OCS sediments, if encountered Beggiatoa or Beggiatoa-like colonies
were noted.

2.1.2.1.6 Infaunal Successional Stage

The mapping of infaunal successional stages is readily accomplished with SPI technology. Infaunal
successional stage is a measure of the biological community inhabiting the seafloor. Current theory holds
that organism—sediment interactions in fine-grained sediments follow a predictable sequence of
development after a major disturbance (e.g., dredged material disposal) (Pearson and Rosenberg, 1978;
Rhoads and Germano, 1982; Rhoads and Boyer, 1982). This continuum is divided subjectively into four
stages: Stage 0, indicative of a sediment column that is largely devoid of macrofauna, occurs immediately
following a physical disturbance or in close proximity to an organic enrichment source; Stage 1 is the initial
recolonizing tiny, densely populated polychaete assemblages; Stage 2 is the start of the transition to head-
down deposit feeders; and Stage 3 is the mature, equilibrium community of deep-dwelling, head-down
deposit feeders (Figure 2.1-3).

In dynamic environments, it is simplistic to assume that benthic communities always progress completely
and sequentially through all four stages in accordance with the idealized conceptual model depicted in
Figure 2.1-3. Various combinations of these basic successional stages are possible. For example,
secondary succession can occur (Horn, 1974) in response to additional labile carbon input to surface
sediments, with surface-dwelling Stage 1 or 2 organisms coexisting at the same time and place with Stage
3, resulting in the assignment of a “Stage 1 on 3” or “Stage 2 on 3” designation. If both Stage 1 and Stage
2 organisms exist in an image with Stage 3 fauna, the Stage 1 on 3 designation is used because it is more
important to denote the presence of recruiting organisms than intermediate Stage 2 fauna. While the
successional dynamics of invertebrate communities in fine-grained sediments have been well documented,
the successional dynamics of invertebrate communities in sand and coarser sediments are not well known.
Consequently, the insights gained from sediment profile imaging technology regarding biological
community structure and dynamics in sandy and coarse-grained bottoms are limited.

Successional stage was assigned by assessing the types of infauna and related activities (e.g., feeding
voids) apparent in the images. Also, successional stage is a CMECS modifier, adding detail to the CMECS
classifications.

2.1.2.1.7 Taxa Present

Where visible, flora and fauna were identified to the lowest possible taxonomic grouping. Taxa were
grouped into three categories: sensitive, non-native, and epifauna. The presence of surficial tubes and deep
voids were also noted.

2.1.2.2 Plan View Image Analysis Parameters

Plan view images record conditions at the seafloor surface in a downward-looking orientation. They provide
a much larger field-of-view than SPI images along with valuable information about the landscape ecology
and sediment topography in the area where the pinpoint “optical core” of the sediment profile was taken
(Figure 2.1-4). The parameters discussed below were assessed and/or measured and recorded for each
replicate PV image selected for analysis (Attachment D). Descriptive comments were also recorded for
each.

11
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2.1.2.2.1 Field-of-View

For each replicate PV image, the field-of-view area was measured. The scale information provided by the
underwater lasers allows accurate density counts of attached epifaunal colonies, sediment burrow
openings, or larger macrofauna or fish which may not have been captured in the sediment profile cross-
section, as well as measurements of features of interest observed in the image.

2.1.2.2.2 CMECS Substrate Group and Subgroup (Sediment Type)

Substrate! is defined in CMECS as the non-living materials that form an aquatic bottom or seafloor or that
provide a surface (e.g., floating objects, buoys) for growth by attached biota. Substrate may be composed
of any substance, natural or manmade. Describing the composition of the substrate is a fundamental part
of any ecological classification scheme. Substrate provides context and setting for many aquatic processes
and it provides living space for benthic and attached biota. The Substrate Component (SC) is a
characterization of the composition and particle size of the surface layers of the substrate; this component
is designed to be compatible with a range of sampling tools (FGDC, 2012).

Detailed definitions of all possible substrate classifications can be found in the CMECS document (FGDC,
2012); only the substrate classifications observed in this survey are presented here. PV images were
assigned one of five Substrate Groups: Gravel, Gravel Mixes, Gravelly, Slightly Gravelly, or Sand.
Subsequently, each PV image was assigned one of the following Substrate Subgroups, nested
hierarchically within the Groups. Where gravels were present, the dominant grain size was measured; the
diameter in millimeters was calculated and translated to a gravel type according to the Wentworth scale:

e Gravel:
o Boulder - Geologic Substrate contains >80% Gravel, with a median Gravel size of 256
mm to <4,096 mm.
o Cobble - Geologic Substrate contains >80% Gravel, with a median Gravel size of 64 mm

to <256 mm.

o Pebble - Geologic Substrate contains >80% Gravel, with a median Gravel size of 4 mm
to <64 mm.

o Granule - Geologic Substrate contains >80% Gravel, with a median Gravel size of 2 mm
to <4 mm.

e Gravel Mixes:
o Sandy Gravel - Geologic Substrate is 30% to <80% Gravel, with Sand composing 90% or
more of the remaining Sand-Mud mix.
e Gravelly
o Gravelly Sand - Geologic Substrate is 5% to <30% Gravel, and the remaining Sand-Mud
mix is 90% or more Sand.
e Slightly Gravelly
o Slightly Gravelly Sand - Geologic Substrate is 0.01% to <5% Gravel, and the remaining
Sand-Mud mix is 90% or more Sand.
e Sand
o Sand or Finer - All images assigned the Substrate Group “Sand”, which is defined as
“Geologic Substrate surface layer contains no trace of Gravel and is composed of >90%

1 CMECS uses the term ‘substrate’ for both a geological substratum (a layer of sediment or rock) and for biological or

anthropogenic substrates (solid surfaces on which plants or animals grow). For CMECS descriptions we adopt this convention, but
for SPI descriptions of sediments we use the geological term, i.e., substratum.
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particles 0.0625 mm to <2 mm in diameter”, were assigned the Substrate Subgroup of
Sand or Finer. At these stations, more detailed grain size descriptions were obtained
from the SPI grain size major mode data to describe the Substrate Subgroup categories
of Very Coarse Sand, Coarse Sand, Medium Sand, Fine Sand, Very Fine Sand; Silt/Clay
sediment types (see Section 2.1.2.1.1 for size classification descriptions).

2.1.2.2.3 Boulders

The CMECS size definition of boulders was utilized for this survey: gravel larger than 256 mm. Sensitive
taxa and attached fauna (e.g., sponges, hydroids, barnacles) are often associated with boulders. Further,
the presence of boulders in mixed bottom types has been noted as an important feature for understanding
the distribution of soft and hard non reef-building corals in the region of the RWF. The presence/absence
of boulders in each replicate was noted.

2.1.2.2.4 Bedforms

Seafloor bedforms are indicative of seafloor hydrodynamics and are physical features visible on the surface
of the seafloor. These features can give an indication of the physical energy of the system (ripples) or of
biotic activity (feeding pits). Sediment bedforms such as sand waves, sand bars, and ripples develop as a
response of the seafloor to hydrodynamic conditions. For example, short wavelength sediment ripples
indicate mobile sands and active bedload transport. In contrast, soft silt/clay sediments often lack surficial
bedforms and indicate quiescent depositional environments. The view of the seafloor provided in the PV
images was <1 m?, the scope of this view limits the ability to distinguish bedforms that exist over larger
scales. Bedforms, where present, were noted in each replicate PV image. Additionally, where regular
ripples could be distinguished, ripple wavelengths were estimated by measuring and averaging the
distances between each crest.

2.1.2.25 CMECS Biotic Subclass and CMECS Biotic Group

The Biotic Component of CMECS is a classification of the living organisms of the seabed and water column
together with their physical associations at a variety of spatial scales. The Biotic Component is organized
into a branched hierarchy of five nested levels: Biotic Setting, Biotic Class, Biotic Subclass, Biotic Group,
and Biotic Community. Biotic Component classifications are defined by the dominance of life forms, taxa,
or other classifiers in the observation. In the case of PV images dominance is assigned to the taxa with the
greatest percent cover in the observational footprint (FGDC, 2012).

The Biotic Subclass is a key CMECS classifier that presents valuable information about the surveyed area
in terms of physical habitat and the potential presence of sensitive taxa; therefore, it was identified as a
parameter for PV image analysis. Biotic Subclasses describe dominant biota at a coarse level, and, to
provide additional information, a co-occurring biotic subclass was designated as any secondarily dominant
(by percent cover) Biotic Subclass. The Biotic Component Setting most applicable to all data reported here
is the Benthic/Attached Biota. Within the Benthic/Attached Biota setting, there are eight classes, of which
the Faunal Bed class is of most relevance to the OCS. Three subclasses fall under the Faunal Bed
hierarchy: Attached Fauna, Soft Sediment Fauna, and Inferred Fauna. Inferred Fauna (e.g., tracks and
trails, egg masses) are often present, but in this study, were primarily used to inform or confirm the selection
of either the Attached or Soft Sediment Fauna subclass. Although the Biotic Subclass is not directly based
on sediment grain size distributions, it reflects them at the scale of relevance to the dominant fauna present,
thus serving as an integrator of physical and biological characteristics of the seafloor. CMECS expressly
states that “substrate type is such a defining aspect of the Faunal Bed class that CMECS Faunal Bed

13



Revolution | Poweredby . .
Wind ‘ KEerted & Benthic Assessment Technical Report
versource

subclasses are assigned as physical-biological associations involving both biota and substrate (FGDC,
2012).”

Plan view images were assigned one of three Biotic Subclasses (definitions from FGDC, 2012):

e Attached Fauna — “Areas characterized by rock substrates, gravel substrates, other hard
substrates, or mixed substrates that are dominated by fauna which maintain contact with the
substrate surface, including firmly attached, crawling, resting, interstitial, or clinging fauna. Fauna
may be found on, between, or under rocks or other hard substrates or substrate mixes. These
fauna use pedal discs, cement, byssal threads, feet, claws, appendages, spines, suction,
negative density, or other means to stay in contact with the (generally) hard substrate, and may
or may not be capable of slow movement over the substrate. Many attached fauna are
suspension feeders and feed from the water column. Other attached fauna are benthic feeders,
including herbivores, predators, detritivores, and omnivores.”

e Soft Sediment Fauna — “Areas that are characterized by fine unconsolidated substrates (sand,
mud) and that are dominated in percent cover or in estimated biomass by infauna, sessile
epifauna, mobile epifauna, mobile fauna that create semi-permanent burrows as homes, or by
structures or evidence associated with these fauna (e.g., tilefish burrows, lobster burrows). These
animals may tunnel freely within the sediment or embed themselves wholly or partially in the
sediment. In many cases, they will regularly leave their burrows, and may move rapidly or swim
actively after doing so, but any animal that creates a semi-permanent home in the sediment can
be classified as Soft Sediment Fauna. These animals may also move slowly over the sediment
surface, but are not capable of moving outside of the boundaries of the classification unit within
one day. Most of these fauna possess specialized organs for burrowing, digging, embedding,
tube-building, anchoring, or locomotory activities in soft substrates.”

¢ Inferred Fauna — “Areas dominated by evidence (real or inferred) of faunal activity, but where the
fauna themselves are not currently present or evident, given the sampling methodology.”

e IND — an indeterminate Biotic Subclass

The Biotic Component subclasses of Attached and Soft Sediment Fauna are excellent broad-brush tools
for screening-level assessments of seafloor habitats for offshore wind development. Mapping proposed
development areas with this CMECS classifier can highlight locations, that from a benthic habitat
perspective, might be considered suitable for offshore wind development (Soft Sediment Fauna) and those
that may be unsuitable or require further detailed study to determine suitability (Attached Fauna).
Depending on the results and scale of reconnaissance surveys, additional studies would likely be needed
as specific siting alternatives are examined.

Attached Fauna habitats are also referred to in some documents as “live bottom.” These hard bottom
habitats that support “live bottom” are considered potentially valuable and sensitive resources for regionally
important taxa. Additionally, cobbles and boulders can provide habitat for a diverse range of taxa and serve
as valuable habitat for corals and as a place for squid to lay their eggs. Soft coral habitats also may play a
role in creating or enhancing habitat for black sea bass (Centropristis striata), a species of concern for the
RWF and RWEC areas (Guida et al., 2017). Hard bottom habitats are limited in distribution along the Mid-
Atlantic and Northeast portions of the OCS relative to sandy and soft bottom habitats (Guida et al., 2017;
USGS, 2018).
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While Biotic Subclasses describe major biological characteristics at a fairly coarse level, Biotic Groups are
descriptive terms based on finer distinctions of taxonomy, structure, position, environment, and salinity
levels (FGDC, 2012). As with co-occurring Biotic Subclasses, co-occurring Biotic Groups were designated
as secondarily dominant Biotic Groups within CMECS. CMECS provides definitions and descriptions of
dozens of Biotic Groups. Only a subset of these Biotic Groups could potentially occur in the surveyed area
(based on water depth, latitude, etc.). The full set of defined Biotic Groups are available in the CMECS
document (FGDC, 2012) and a subset of Biotic Groups observed within the surveyed area are found in
Table 2.1-1.

2.1.2.2.6 Fauna and Flora Presence

The inferred presence of fauna was identified through the presence of burrows, tubes, tracks, foraging pits,
and fecal casts. Where fauna and flora were visibly present in SPI/PV images they were identified to the
lowest possible taxonomic grouping. Fauna were grouped into five categories: fish, soft sediment infauna,
epifauna, sensitive taxa (Section 2.1.2.2.7), and non-native taxa (Section 2.1.2.2.8). Also, epifauna taxa is
a CMECS modifier (Associated Taxa), adding detail to the CMECS classifications. Where attached flora
and fauna were present, the percent coverage of the image was estimated using the CMECS Percent Cover
Modifier (FGDC, 2012).

2.1.2.2.7 Sensitive Taxa and Species of Concern

While G&G multibeam echosounder and side-scan sonar data provide high quality remote imaging of the
seafloor, they do not provide adequate resolution for the identification of sensitive taxa. The image
resolution of the SPI/PV survey allows for the identification of sensitive taxa. Sensitive seafloor habitats
include corals, submerged aquatic vegetation beds, and valuable cobble and boulder habitat (BOEM,
2019). Cobble and boulder habitat can serve as structure for hard and soft corals, nursery ground for
juvenile lobster, and as preferable benthic habitat for squid to deposit their eggs. Taxa considered sensitive
for this survey included corals, seagrasses, squid eggs, and American lobster. Species of ecological and/or
economic concern for this area included black sea bass, Atlantic cod, sea scallops, and ocean quahog
(Guida et al., 2017). Presence/absence of each sensitive taxa or species of concern was noted for each
replicate SPI and PV image.

2.1.2.2.8 Non-native Taxa

The introduction of non-native species to the water column and benthic habitat is an important concern
related to offshore development. The utilization of vessels originating from many different ports can lead to
the introduction of non-native species through fouled hulls and contaminated ballast water. The introduction
of new structures, such as scour protection, WTG structure, transmission cable, and concrete mattresses,
to the water column and seafloor during construction may also lead to the introduction of non-native
species. The SPI/PV survey collected baseline presence/absence data for marine non-native species within
the surveyed area. A list of potential non-native species was derived from the Northeastern Aquatic
Nuisance Species Panel (https://www.northeastans.org/). The list of non-native species that SPI and PV
images were analyzed for are found in Table 2.1-2.

2.1.2.2.9 Macrohabitat Type

Benthic habitat types, and specifically macrohabitat types, are used here as a construct to describe
repeatable physical-biological associations and were derived from CMECS classifiers and modifiers
obtained from the SPI/PV analysis. Given the spatial scale of the SPI/PV data, benthic habitat types derived
from replicate SPI/PV images are considered macrohabitats (sensu Greene et al., 2007). Each PV replicate

15



Revolution | Poweredby . .
Wind ‘ KEerted & Benthic Assessment Technical Report
versource

image is between 0.2 and 0.5 m? and the replicate images were collected within approximately 10 m of
each other. Thus, this design can provide insight into the degree of patchiness of habitat features such as
boulders and cobbles within this spatial context. This sampling approach cannot capture larger habitat
features such as sand waves or smaller habitat features such as cracks and crevices on a boulder.
Recognizing scale is a critical component to habitat descriptions and delineations, the habitat types derived
from the SPI/PV approach are most accurately described as macrohabitats, which as defined by Greene
et al., 2007 as encompassing a scale of one to 10 meters. A summary of SPI/PV parameters across the
replicate images were used to inform macrohabitat type at each station. The macrohabitat type at each
station cannot be extrapolated beyond the scale of the station. These point data will be used to ground-
truth and inform future benthic habitat mapping efforts to support Essential Fish Habitat (EFH) consultation.
This habitat mapping will utilize geophysical data (bathymetry, backscatter, side-scan sonar), these SPI/PV
data, as well as video transect data (where available), to provide a large-scale delineation of benthic
habitats across the Project area.

2.1.3 Data Quality Assurance and Quality Control

Measures were taken both during field data collection and during post-collection analysis for data quality
assurance and control in alignment with INSPIRE’s standard operating procedure for sediment profile and
plan view imaging sample collection and image analysis (INSPIRE, 2019).

Prior to survey mobilization, the camera electronics were “bench-tested” to ensure the cameras were
focused and firing properly, the lasers were aligned properly, and the strobe was operational. The positions
of lasers on the PV camera were checked and calibrated to ensure separation of 26 cm. Spare camera
parts, fully charged battery packs, and spare cables were carried in the field to ensure uninterrupted sample
acquisition. At the beginning of the survey, the times on the digital SPI and PV cameras were synchronized
with the navigation system clock. Each SPI and PV station replicate was identified by the time stamp
recorded as part of the digital image file and the corresponding time and position recorded by the navigation
system. Redundant written sample logs were kept by the field crew (Attachment B). Test shots were fired
on deck at the beginning of each field day to verify all internal electronic systems were working according
to specifications. These test shots included taking pictures of standard color cards to ensure proper color
balance of the digital images during collection and to verify the calibration of the image analysis system
during processing.

At regular intervals during each survey day, the frame counter on the SPI camera was checked to make
sure the desired number of replicates had been taken. In addition, both the SPI and PV images were
downloaded at regular intervals (typically every 3 to 5 stations) using external USB ports. These images
then were viewed to confirm the settings on the digital cameras were optimal for the conditions in the survey
area. These settings were adjusted if necessary and changes noted in the field log (Attachment B). In
addition, if images were missed or penetration depth was insufficient, proper adjustments were made (e.g.,
weight added to the frame) and additional replicates taken. Digital image files were renamed with the
appropriate station names immediately after downloading as a further quality assurance step. Visual checks
and hand tightening checks of all nuts and bolts on the SPI/PV camera frame were conducted periodically
to make sure nothing vibrated loose during the survey.

A quality assurance review of all data and results presented in this report was performed in accordance
with INSPIRE’s standard operating procedure for sediment profile and plan view imaging sample collection
and image analysis (INSPIRE, 2019). Image analysis parameters were thoroughly checked by senior
scientists to ensure quality.
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Table 2.1-1. CMECS Classification Levels Used in Analysis and Classifications for the RWF/RWEC
Survey

CMECS Term SC?"? Of. Classifications
Classification

Geoform Component

Tectonic Setting Site Passive Continental Margin
Physiographic Setting Site Continental Shelf
Geoform Origin Site Geologic

Substrate Component
Substrate Origin Site Geologic Substrate
Substrate Class SPI/PV Unconsolidated Mineral Substrate
+*Substrate Subclass SPI/PV Fine Unconsolidated Substrate; Coarse

Unconsolidated Substrate

Sand; Slightly Gravelly; Gravelly; Gravel
Mixes; Gravel

Silt/Clay; Very Fine Sand; Fine Sand;
Medium Sand; Coarse Sand; Very
*Substrate Subgroup SPI Coarse Sand; Slightly Gravelly Sand;
Gravelly Sand; Sandy Gravel; Granule;
Pebble; Cobble; Boulder

Biotic Component

*Substrate Group PV

Biotic Setting SPI/IPV Benthic/Attached Biota
Biotic Class SPI/IPV Faunal Bed
o SPI/PV Soft Sediment Fauna; Attached Fauna;
Biotic Subclass . :
Inferred Fauna; Benthic Macroalgae
SPI/PV Larger Deep-Burrowing Fauna; Small

Surface-Burrowing Fauna; Larger
Tube-Building Fauna; Attached
Hydroids; Attached Sponges; Attached
Tube-Building Fauna; Barnacles;
Diverse Colonizers; Mobile
Crustaceans; Mussel Bed; Sessile
Gastropods; Tunneling Megafauna;
Tracks and Trails; Filamentous Algal
Bed

*Indicates variability within the surveyed area at this level of the hierarchy

Bold text indicates an overwhelming dominant classification across the surveyed area

*Biotic Group
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Table 2.1-2. Non-native Species List for SPl and PV Image Analysis

Taxonomic Group Scientific Name Common Name

Diadumene lineata Orange-striped anemone
Anemones

Sagartia elegans Purple anemone
Crustacean Caprella mutica Skeleton shrimp

Didemnum vexillum Sea squirt

Botrylloides violaceus Sheath tunicate
Tunicates

Botryllus schlosseri Star tunicate

Styela clava Club tunicate
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2.2 Baseline Conditions

Station coordinates, sampling date and time, and field comments are provided in Attachment A. Attachment
B includes the field log with details on the weights and stop collar parameters used during the survey.
Complete datasets of all parameters measured from each analyzed SPI and PV image are presented in
Attachments C and D, respectively. Station summary data were grouped and reported by area including
the Revolution Wind Farm Export Cable within state waters (RWEC-RI), the Revolution Wind Farm Export
Cable within federal waters (RWEC-OCS), the Revolution Wind Farm (RWF), and the reference area
(Figure 1.2-1, 1.2-2). Summary data are presented in Tables 2.2-1 through 2.2-8. A total of 291 stations
were sampled, which included 34 stations along the RWEC-RI, 36 stations along the RWEC-OCS, 216
stations sampled in the RWF lease area, and 5 stations in the reference area. The 291 stations do not
include the 9 stations that were removed from analysis and reporting as they were located along the cable
route that has since been removed from consideration. Section 2.2.1 summarizes results for the entire
surveyed area. Sections 2.2.2, 2.2.3, 2.2.4, and 2.2.5 report results from the RWEC-RI, the RWEC-OCS,
the RWF, and the reference area, respectively.

2.2.1 Site Overview

2.2.1.1 Physical Features

Across the surveyed area, bottom substrate composition was fully characterized using a combination of
classifications that spanned spatial scales, including CMECS Substrate Group and Subgroup obtained from
PV images, and sediment type derived from SPI analyses. These three variables in addition to macrohabitat
type (a combination of CMECS Substrate Group, Substrate Subgroup, and the biological parameters
CMECS Biotic Subclass and Biotic Group), provided a thorough depiction of the seafloor composition at
each station. The within station variability differed for CMECS Substrate Group, CMECS Substrate
Subgroup, sediment type, and macrohabitat type. CMECS Substrate Group and Subgroup had generally
low within station heterogeneity, i.e. two or three replicate images with similar substrate categories, and
were thus mapped as predominant values, which represented a consensus across replicates at each station
(Figures 2.2-1, 2.2-2, 2.2-3, 2.2-4). Within station variability was high for sediment type and macrohabitat
type, i.e. two or three replicate images with different sediment or macrohabitat types, and replicates for
each station were mapped as pie graphs to visualize intrastation heterogeneity (Figures 2.2-5, 2.2-6, 2.2-
7,2.2-8).

The majority of the surveyed area was composed of the Substrate Group Sand and Substrate Subgroup
Sand or finer, with some exceptions (Figures 2.2-1, 2.2-2, 2.2-3, 2.2-4). The exceptions included areas in
the southern portion of the RWF where the sediments tended to be more variable with Gravel Mixes and
Gravelly Sand observed. Boulders occurred at 28 stations interspersed throughout the RWF and 1 station
along the RWEC-OCS, directly adjacent to the RWF lease (Figures 2.2-9, 2.2-10). Sediment type, a finer-
scale variable derived from SPI, in the northern portion of the RWF consisted generally of fine sand while
the southern stations within the RWF were characterized by medium and coarse sand with some locations
having pebbles and/or granules, particularly in the southwest region (Figure 2.2-5). Sediment type along
the RWEC ranged from silt/clay and very fine sand in regions of the RWEC-RI located in Narragansett Bay
to coarse sand at stations along the RWEC-OCS (Figures 2.2-6, 2.2-11).

The prism penetration measurement provided additional information about the bearing capacity and shear
strength of sediments surveyed. The camera frame stops and weights were mostly held constant
throughout the survey with a few exceptions (Attachment B). The weights are the key adjustment to hold
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constant in order to use prism penetration to assess relative sediment shear strength. During the survey,
weights were constant at every station, except at Station 056 where weights were removed to avoid over
penetration. There were some adjustments to the stops, but the stops rarely had any influence on
penetration as most stations contained shallow to medium penetration that rarely reached the maximum
stop height. Prism penetration is therefore useful as a barometer of relative sediment shear strength and
load-bearing capacity. Aside from the five stations where prism penetration was zero, station mean
penetration values across the surveyed areas ranged from 0.1 cm to 18.9 cm, with a mean of 6.3 cm (SD+
3.6) (Tables 2.2-1, 2.2-3, 2.2-5, 2.2-7; Figures 2.2-12, 2.2-13). Roughly two-thirds of all stations (183
stations) were characterized by medium to high load-bearing strength reflected in the relatively shallow
prism penetration depths observed (<6 cm). Approximately one-third of all stations (112 stations) had low
to medium bearing capacity reflected in prism penetration values between 6.0 and 18.9 cm (Figures 2.2-
12, 2.2-13, 2.2-14). There were five stations in which the prism did not penetrate the seafloor due to cobble
and/or boulder substrate obstruction (Stations 076, 201, 249, 411, and 220W2) (Tables 2.2-3, 2.2-5).

Small-scale surface boundary roughness measured in SPI images can indicate physical shaping activity
related to bedforms and hydrodynamics as well as biological activities such as infaunal burrowing and fish
foraging. Station mean boundary roughness across the surveyed area averaged 1.4 cm (SD+ 0.7), with a
range of 0.3 to 4.1 cm (Tables 2.2-1, 2.2-3, 2.2-5, 2.2-7; Figures 2.2-15, 2.2-16).

2.2.1.2 Biological and Habitat Features

The most common macrohabitat type across the surveyed area was sand sheet that was observed at 66%
of the stations (192 total stations had at least 1 replicate classified as sand sheet) followed by sand with
mobile gravel, which was observed at 24% of the stations (69 total stations had at least 1 replicate classified
as sand with mobile gravel) (Figures 2.2-7, 2.2-8). The remaining stations encompassed a variety of
macrohabitat types including patchy cobbles and boulders on sand, patchy pebbles on sand with mobile
gravel, and continuous large pebbles and cobbles on sand (Figure 2.2-17). In general, the central and
southern portion of the RWF consisted of a variety of macrohabitat types while the northern stations of the
RWF were mainly sand sheet macrohabitat type.

Across the surveyed area Soft Sediment Fauna was the most frequently observed CMECS Biotic Subclass,
and frequently co-occurred with the CMECS Biotic Subclass Inferred Fauna (Tables 2.2-2, 2.2-4, 2.2-6,
2.2-8; Figures 2.2-18, 2.2-19, 2.2-20, 2.2-21). Soft Sediment Fauna is defined by CMECS as “Areas that
are characterized by fine unconsolidated substrates (sand, mud) and that are dominated in percent cover
or in estimated biomass by infauna, sessile epifauna, mobile epifauna, mobile fauna that create semi-
permanent burrows as homes, or by structures or evidence associated with these fauna (e.g., tilefish
burrows, lobster burrows)” (See Section 2.1.2.2.5 for a full definition). Observations of the Soft Sediment
Fauna Subclass typically were present in the form of larger infaunal tubes and burrows at the sediment—
water interface (Tables 2.2-2, 2.2-4, 2.2-6, 2.2-8; Figure 2.2-22A). Epifaunal tracks were present across
much of the surveyed areas and were created by small epifauna, such as snails and hermit crabs, and by
larger fauna such as sea stars and fish (Figure 2.2-22B). Attached Fauna was also observed, generally
coinciding with larger CMECS Substrate Groups and boulder presence (Figures 2.2-1, 2.2-2, 2.2-9, 2.2-10,
2.2-18, 2.2-19). Attached Fauna were typically composed of bryozoa, various sponge species, barnacles,
hydroids, and an orange encrusting colonial tunicate (Figure 2.2-22C).

The northern star coral, Astrangia poculata, a non-reef building hard coral, was the only sensitive taxa
observed across the surveyed area, occurring only at 4 stations, all of which were located within the RWF
lease area (Stations 208, 215, 219, and 249) (Figures 2.2-22C, 2.2-23). The only species of concern
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observed across the surveyed area was the sea scallop, Placopecten magellanicus, which was found at
Stations 141 230, 232, and 258, all of which were located within the RWF lease area (Figure 2.2-24). An
orange colonial tunicate that may be a non-native species (Botrylloides sp.) was observed at 20 stations
within the RWF (Table 2.2-6; Figure 2.2-25). Additional sampling would be required to definitively identify
this organism as this non-native species.

Benthic communities have experienced increased water temperatures in the vicinity of the Project in the
past several decades, and average pH is expected to continue to decline as seawater becomes more
saturated with carbon dioxide (Saba et al., 2016). Acidification of seawater is associated with decreased
survival and health of organisms with calcareous shells (such as the Atlantic scallop, blue clam, and hard
clam). Larvae that survive to the recruitment stage may have thinner or deformed shells and poor behavior
responses to predators (Stevens and Gobler, 2018). Modeled scenarios of decreasing seawater pH predict
a substantial decline in the harvestable stock of the Atlantic scallop, with collateral loss of economic value
(Rheuban et al., 2018).

Numerous benthic and pelagic species are predicted to shift their ranges northward and into deeper waters
in response to increasing water temperatures (Selden et al., 2018; Kleisner et al., 2017). Modeling predicts
that bottom temperatures in southern New England will become too warm to support larval development of
the commercially valuable American lobster, causing this species to move offshore and northward
(Rheuban et al., 2017). Lobster catches have declined in recent decades, which may be attributable to
increases water temperatures and associated increases in shell disease (Groner et al., 2018; Jaini et al.,
2018; Collie and King, 2016; Wahle et al., 2015). Egg-bearing female lobsters occur in warm coastal water
in spring but may aggregate offshore for spawning where waters are cooler and strong currents are
favorable for larval transport (Carloni et al., 2018). Larval lobster may be transported from Georges Bank
to Rhode Island waters by currents along the continental shelf during the 2 to 9 weeks of development to
recruitment size (Carloni et al., 2018). Cascading socioeconomic effects on the industries that harvest these
species are anticipated although it can be difficult to accurately predict which industries; some fishermen
may benefit from the presence of new target species. For example, black seabass and spiny dogfish are
predicted to increase in the vicinity of the Project as sea temperatures continue to increase (Selden et al.,
2018).

2.2.2 Revolution Wind Export Cable, State Waters (RWEC-RI)

Thirty-four stations were surveyed along the RWEC-RI, which included stations through the west passage
of Narragansett Bay out to the three-mile state waters boundary (Figure 1.2-2). The RWEC-RI
encompassed Stations 429-455, 604, and 610-615.

Patterns of physical and biological habitat features revealed the stations in the central portion of the western
passage of Narragansett Bay were distinct from the other stations along the RWEC-RI, including the
stations in the upper estuary, the mouth of the Bay, and leading offshore to the 3-mile state waters
boundary, as described in more detail below (Figures 2.2-26, 2.2-27).

2.2.2.1 Physical Features

All stations along the RWEC-RI were characterized by the CMECS Substrate Group Sand, with the
exception of two Slightly Gravelly stations located within Narragansett Bay (Stations 451 and 452) (Figure
2.2-2). Similarly, all stations along the RWEC-RI were classified by Sand or finer as the CMECS Substrate
Subgroup, with the exception of these same two Narragansett Bay stations (Stations 452 and 451), which
were Slightly Gravelly (Table 2.2-1; Figure 2.2-4). The within station heterogeneity was very low for both
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Substrate Group and Subgroup variables, as indicated by consistent values across replicate PV images
within station (Attachment D). Along the RWEC-RI, sediment type, derived from grain size major mode (phi
units) from SPI analysis, ranged from silt/clay to coarse sand (Figure 2.2-6). Generally, the stations located
within the western passage of Narragansett Bay consisted of fine sand or finer classifications (e.qg. silt/clay,
very fine sand), with the exception of Station 613, which was located up-estuary and consisted of medium
sand sediment type (Table 2.2-1; Figure 2.2-6). The stations outside Narragansett Bay had slightly coarser
sediment types, ranging from very fine sand over silt/clay to coarse sand over finer sediment. Boulders
were not observed at any stations along the RWEC-RI region of the cable route (Figure 2.2-10).

Station mean prism penetration depths along the RWEC-RI were spatially variable ranging from a minimum
of 1.9 cm to a maximum of 18.0 cm, and an average of 9.4 cm (SD+ 4.3) (Table 2.2-1; Figure 2.2-13).
Stations along the RWEC-RI had lower load-bearing strength compared to the other regions of the surveyed
area, which is consistent with the finer sediment classifications and smaller grain sizes associated with
these stations. This was particularly true for the stations within Narragansett Bay that had deeper mean
prism penetration depths (6.1 to >15.0 cm), with the exception of three up-estuary stations where prism
penetration did not exceed 3.0 cm and the sediment type was fine and medium sand (Stations 453, 452,
and 613) (Figures 2.2-6, 2.2-13).

Station mean boundary roughness along the RWEC-RI averaged 1.2 (SD+ 0.5), with a range of 0.4 to 3.3
cm (Table 2.2-1; Figure 2.2-16). Bedforms along the RWEC-RI were only observed at the stations located
at the mouth of the Narragansett Bay (Stations 443, 444, and 445) and were characterized as “Ripples”
(Table 2.2-1; Figure 2.2-28A). Within Narragansett Bay, biological processes were the primary influence
shaping small-scale boundary roughness. For example, stations with higher boundary roughness values
within Narragansett Bay (Stations 450, 449, and 615) corresponded with high abundances of mussels or
mussel shells (described further in Section 2.2.2.2). While the stations outside of the Bay with slightly higher
boundary roughness values were due to physical forces creating ripples.

2.2.2.2 Biological and Habitat Features

Macrohabitat type, a parameter that considers physical substrate descriptors (e.g. Substrate Group and
Subgroup) and community composition characterization (e.g. Biotic Subclass and Group), was most
frequently described as sand sheet along the RWEC-RI (Figure 2.2-8). Although, five stations within the
central portion of the western passage of Narragansett Bay were characterized as mollusk bed (or shells)
on mud (stations 448, 449, 450, 614, and 615) and two stations (451 and 452) were patchy cobbles on
sand (Figures 2.2-8, 2.2-27). The physical features at these 7 mid-Bay stations (larger boundary roughness
values and shallower mean prism penetration depths compared to the other RWEC-RI stations) corroborate
these macrohabitat type classifications.

The majority of stations (86%) along the RWEC-RI were characterized with the CMECS Biotic Subclass
Soft Sediment Fauna, with the exception of five central Narragansett Bay stations, four of which were
predominantly Attached Fauna (Stations 450, 452, 614, 615) and the other was Benthic Macroalgae
(Station 451) (Figure 2.2-19). The predominant Co-occurring Biotic Subclass was Inferred Fauna, which
was observed at 23 of the 31 stations, most of which were located outside of Narragansett Bay (Figure 2.2-
21). Within Narragansett Bay the Co-occurring Biotic Subclass varied and included Inferred Fauna, Soft
Sediment Fauna, and Attached Fauna. There was a gradient in the percent cover of Attached Fauna: the
densest cover was at Station 450 (dense cover 70 - 90% cover), where numerous Crepidula sp. were
observed (Figure 2.2-27B); percent cover decreased to moderate and sparse coverage at adjacent stations
to the north and south of Station 450 along the RWEC-RI within Narragansett Bay (Figure 2.2-29). Attached
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fauna were not observed at the four up-estuary stations (Stations 454, 455, 612 or 613), nor were they
observed at the mouth of the Bay or at the stations moving offshore to the 3-mile state water boundary
(Figure 2.2-29).

Ten different Biotic Group classifications were observed across the RWEC-RI stations, although Larger
Deep-Burrowing Fauna and Larger Tube-Building Fauna were the most frequently observed, describing 19
of the 34 stations (Table 2.2-2; Figure 2.2-26). In the central portion of Narragansett Bay, a diverse set of
Biotic Groups were reported, including Attached Hydroids, Attached Sponges, Filamentous Algal Bed, and
Sessile Gastropods (Figure 2.2-26). Many stations did not have a Co-occurring Biotic Group, although
several stations outside of Narragansett Bay included Larger Tube-Building Fauna and Tracks and Trails,
while stations within Narragansett Bay included Filamentous Algal Bed and Attached Sponges (Figure 2.2-
30).

The areal mean aRPD at stations along the RWEC-RI ranged from 0.02 to 4.6 cm with an average of 2.0
(SD + 0.9) (Table 2.2-2). aRPD was relatively shallow at stations within Narragansett Bay, particularly in
the central portion, compared to the stations outside of the Bay (Figure 2.2-31). A qualitative estimate of
the sediment oxygen demand tracked the aRPD values with higher estimated sediment oxygen demand at
stations in the central portion of Narragansett Bay that had shallow aRPD (Figure 2.2-32). There was no
indication of low dissolved oxygen concentrations in the water column at any of the RWEC-RI stations and
methane was never observed.

Along the RWEC-RI, the predominant successional stage of benthic taxa was advanced, denoted by Stage
2 -> 3 or Stage 3 classification (Figure 2.2-33). Three stations within Narragansett Bay contained early
Stage 1 succession, and a few instances of intermediate Stage 2 succession were documented
haphazardly dispersed along the RWEC-RI. In general, advanced successional taxa were observed or
inferred across most of the stations along the RWEC-RI, this included deep burrows and large subsurface
feeding voids.

There were no observations of sensitive taxa or species of concern at any of the RWEC-RI stations.

2.2.3 Revolution Wind Export Cable, Federal Waters (RWEC-OCS)

Thirty-six SPI/PV stations were sampled along the RWEC-OCS (Figure 1.2-2). These stations extended
from the three-mile state waters boundary offshore to the RWF lease area and continued through the RWF
lease area to the two offshore substations. The RWEC-OCS encompassed Stations 401-428, 601-603, and
605-609.

2.2.3.1 Physical Features

The majority of stations along the RWEC-OCS were designated with a CMECS Substrate Group and
CMECS Substrate Subgroup of Sand and Sand or finer, respectively (~70% of RWEC-OCS stations)
(Figures 2.2-2, 2.2-4). There were several Slightly Gravelly stations interspersed along the RWEC-OCS
approaching the RWF lease area (Stations 606, 609, 424, 422, and 420) as well as along the OSS-Link
Cable (Stations 403 and 402) (Figures 2.2-2, 2.2-4). Notably, three stations directly adjacent to the RWF
lease area (Stations 411, 418, and 419) were characterized as having larger grain sizes than the other
stations, which included Gravel/Gravel Mixes (CMECS Substrate Group) and Sandy Gravel to Cobble
(CMECS Substrate Subgroups), with boulders observed at one of these stations (Station 418) (Figures 2.2-
2, 2.2-4, 2.2-10). In general, within station variability was very low for CMECS Substrate Group and
Subgroup across the RWEC-OCS stations (Attachment D).
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On a smaller-scale, sediment type at the RWEC-OCS stations were spatially variable, ranging from
coarse/very coarse sand outside of the RWF and medium sand to fine sand along the cable route located
within the RWF lease area (Figure 2.2-6). The three stations located adjacent to the RWF that were
classified as having coarser CMECS Substrate Groups and Subgroups (Stations 411, 418, 419), had either
indeterminant sediment type (where the prism penetration was zero due to hard substrate obstruction), or
were a mix of indeterminant and silt/clay, highlighting the heterogenous substrate composition at these
locations (Figures 2.2-6, 2.2-34). In general, intra-station sediment type heterogeneity was low along the
RWEC-0OCS, with the vast majority of stations containing replicates within the same sediment type (Figure
2.2-6).

Station mean prism penetration depths were variable along the RWEC-OCS ranging from 0.0 to 15.4 cm,
with an average of 5.9 cm (SD+4.0 cm) (Table 2.2-3). The majority of stations along the RWEC-OCS had
medium to high load-bearing strength reflected in the relatively low prism penetration depths observed (<
6.0 cm), with the exception of 9 stations haphazardly distributed along the RWEC-OCS, which had lower
load-bearing strength (> 6.0 cm) (Figure 2.2-13). Mean station small-scale boundary roughness along the
RWEC-OCS was generally small, ranging from 0.5 to 3.1, with an average of 1.3 (SD%0.6 cm) (Table 2.2-
3). There were a few instances of larger boundary roughness values, although no stations exceeded 3.1
cm (Table 2.2-3; Figure 2.2-16). Only 6 stations along the RWEC-OCS were characterized as having
bedforms, all of which were described as ripples; these stations had generally higher small-scale boundary
roughness values (Stations 423, 424, 427, 605, 606, 609). (Table 2.2-3; Figures 2.2-16, 2.2-28B).

2.2.3.2 Biological and Habitat Features

Macrohabitat type along the RWEC-OCS was spatially variable, although predominantly composed of sand
sheets or sands with mobile gravel (Figure 2.2-8). Three stations adjacent to the RWF (Stations 411, 418,
and 419) were composed of continuous large pebbles and cobbles on sand macrohabitat types (Figure 2.2-
34); these stations were characterized as having coarser CMECS Substrate Groups and Subgroups
(Figures 2.2-2, 2.2-4).

The predominant CMECS Biotic Subclass and Co-occurring Biotic Subclass (when present) was Soft
Sediment Fauna and Inferred Fauna, respectively. A few stations were classified as Attached Fauna for the
Biotic and Co-occurring Biotic Subclass (Figures 2.2-19, 2.2-21), and these were located near or in the
RWEF (Stations 402, 404, 408, 411, 418, 419), with the exception of Station 425. When present, the
coverage of Attached Fauna was variable, ranging from Trace (<1% cover) at 4 of these stations to
Moderate and Dense at 2 of these stations (Figure 2.2-29).

The benthic taxa observed along the RWEC-OCS were diverse and spatially variable as represented by
the documented Biotic Groups and Co-Occurring Biotic Groups (Figures 2.2-26, 2.2-30). Most stations
along the RWEC-OCS were composed of Larger Deep-Burrowing Fauna, Larger Tube-Building Fauna, or
Small Tube-Building Fauna, with the exception of the Stations 411, 418, and 419 adjacent the RWF lease
boundary, which were dominated by Attached Hydroids and Barnacles (Figure 2.2-34). CMECS Co-
occurring Biotic Groups were spatially variable but included mainly Larger Tube-Building Fauna at the
RWEC-OCS stations (Figure 2.2-30).

The aRPD depth was typically designated as indeterminant along the RWEC-OCS (Figure 2.2-31) due to
the sandy and generally porous sediment characteristics at these stations. Across the stations along the
RWEC-OCS where the aRPD depth was discernible, the areal mean aRPD ranged from 2.3 to 6.7 cm with
an average of 3.2 cm (SD+ 1.2) (Table 2.2-4). These aRPD values are relatively high, although not
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surprising due to the relatively low organic load to the sediments on the outer continental shelf and mobility
of the sand. A qualitative estimate of the sediment oxygen demand corresponded with the aRPD values,
with higher estimated sediment oxygen demand at stations that had shallow aRPD depths (Figure 2.2-32).
There was no indication of low dissolved oxygen concentrations in the water column at any of the RWEC-
OCS stations and methane was never observed.

Successional taxa at RWEC-OCS were predominantly in an advanced state of succession, represented by
Stage 2->3 and Stage 3. There were a number of instances of intermediate Stage 2 succession distributed
throughout the RWEC-OCS (Figure 2.2-33).

No sensitive taxa or species of concern were observed at any of the stations along the RWEC-OCS.

2.2.4 Revolution Wind Farm (RWF)

Atotal of 216 stations were surveyed at the RWF (Figure 1.2-1). There were a few instances where adaptive
sampling was conducted (Stations 57, 73, 218, 220) and at these locations there is a greater spatial
resolution for stations that were surveyed. In general, there were clear spatial trends in the physical and
biological parameters observed across the RWF, which are reported in detail below referring to broad
regional portions of the lease area. In the text below, when referencing the northern region of the RWF, this
includes all stations along the west to east transects that begin (i.e. the western-most station for each
transect) with Stations 1, 2, 4, 12, 21, 31, and 40, and the stations along the transect beginning with Station
50 moving eastward to Station 59. The central region of the RWF refers to the remaining, eastern most
stations along this transect (i.e. Stations 60 moving eastward to Station 219), and all stations along the
west to east transects that begin (i.e. the western most station for each transect) with Stations 70 and 82.
The southern region of the RWF refers to all stations due east of the South Fork Wind Farm Survey Area,
specifically, all stations along the west to east transects that begin (i.e. the western most station for each
transect) with Stations 251, 207, and 116. The southwest region of the RWF refers to the group of 17
stations in the area due west of the South Fork Wind Farm Survey Area.

2.2.4.1 Physical Features

In general, the surface sediments at the RWF were spatially variable, ranging from mobile sand or finer to
coarser gravels composed of granules and pebbles, with a few observations of boulders (Figures 2.2-1,
2.2-3, 2.2-5, 2.2-9). The most frequently observed CMECS Substrate Group was Sand (Figure 2.2-1),
particularly in the northern region. Various larger CMECS Substrate Groups were also present including
Gravel, Gravel Mixes, Gravelly, and Slightly Gravelly, particularly in the southern regions of the lease area
(Figure 2.2-1). Similarly, the most frequently observed CMECS Substrate Subgroup at the RWF was Sand
or Finer, particularly at the northern stations (Figure 2.2-3). CMECS Substrate Subgroups in the central and
southern areas of the RWF were more variable but generally consisted of coarser classifications than the
northern stations, including Slightly Gravelly Sand, Sandy Gravel, and Granule (Figure 2.2-3). Intra-station
CMECS Substrate Group and Subgroup heterogeneity was generally low (i.e. consistent across replicates)
(Attachment D) and were, thus, presented as consensus classifications across the replicates at each
station. Substrate Group and Subgroup in the southwest corner of the RWF were predominantly Gravel
Mixes/Gravelly and Sandy Gravel/Gravelly Sand, respectively (Figures 2.2-1, 2.2-3) and the sediment types
included pebbles/granules/very coarse sand mixed with finer sediments (Figure 2.2-5). In the southern
region of the RWF, sediment type ranged from fine sand to very coarse sand, with a few instances of larger
grain sizes mixed with smaller sediments including granule over sand and small gravel and finer sediment
mix (Figure 2.2-5). There was high inter-station heterogeneity associated with the sediment type among
stations located in the central portion of RWF (Figure 2.2-5). In this portion of RWF, stations were
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characterized by larger grain sizes (e.g. Substrate Groups of Gravelly and Gravel Mixes) mixed with finer
sediment (e.g. small gravel, granules, and pebbles concurrent with sand or finer). Stations in the northern
portion of RWF were predominantly composed of fine sands and tended to be more homogenous spatially
than the other regions.

Boulders were infrequently observed at the RWF, occurring at 28 of the 216 stations (Figure 2.2-9).
Although, notably, boulders were present at 3 adjacent stations in the middle portion of the northern region
of the RWF (Stations 24, 232, and 25), at several stations in the central portion of the RWF (22 total
stations), and at 3 stations in the southwestern area of the RWF (Stations 138, 142, and 201).

Mean station prism penetrations at the RWF were highly variable, ranging from a minimum of 0.0 to a
maximum of 18.9 cm, with an average of 5.8 (SD+3.3) (Table 2.2-5). Mean prism penetration was deepest
in the northern most stations and lowest in the central and southwestern portions of the RWF (Figure 2.2-
12). Prism penetration observations corresponded with the spatial distribution patterns observed in the
various sediment classifications (sediment type, CMECS Substrate Group, and CMECS Substrate
Subgroup). The majority of RWF stations were documented with shallow prism penetration depths (<6.0
cm). Deep prism penetrations (>10 cm) occurred most frequently in the northern portion of the RWF lease
area. Mean station small-scale boundary roughness at RWF ranged from 0.5 to 4.1 cm with an average of
1.4 (SD+0.7) (Table 2.2-5). The vast majority of RWF stations had low mean station boundary roughness
(<2.5 cm) dominated by biologically driven processes, with some instances of higher boundary roughness
values in the southwestern and southeastern regions of the RWF (Figure 2.2-15). The stations with higher
average small-scale boundary roughness values tended to also be characterized by bedform ripples (Table
2.2-5).

2.2.4.2 Biological and Habitat Features

Macrohabitat type at the RWF was mainly composed of sand sheet or sand with mobile gravel, particularly
across stations located in the northern and southeastern portion of RWF (Figure 2.2-7). The macrohabitat
type in the southwestern portion of the RWF lease area was mainly patchy pebbles on sand with mobile
gravel. Macrohabitat type in the central region of RWF was spatially heterogenous, with some stations
classified as sand sheet or sand with mobile gravel (as observed in other portion of RWF), but also a variety
of other macrohabitat types composed of continuous and/or patchy cobbles and/or boulders on sand.
Generally, intra-station heterogeneity was low for macrohabitat type classifications except in the central
and southwestern region where physical substrates were larger and poorly sorted (i.e. cobbles and pebbles
mixed with sands and/or mobile gravel) (Table 2.2-6; Figures 2.2-7, 2.2-35).

The most frequently observed CMECS Biotic Subclass at the RWF was Soft Sediment Fauna, which
characterized 92% of the stations (198 total stations), while the remaining 18 stations were classified as
Attached Fauna (Figure 2.2-18). When designated, the co-occurring Biotic Subclass was most frequently
Inferred Fauna (49% of stations) or Attached Fauna (22% of stations) (Figure 2.2-20). Observations of the
Soft Sediment Fauna Subclass at the RWF typically were present in the form of infaunal tubes and burrows
at the sediment—water interface and amphipod species on the sediment surface. The benthic communities
at the RWF were spatially variable as represented by the CMECS Biotic Groups and Co-Occurring Biotic
Groups observed across the region (Figures 2.2-36, 2.2-37). Of the stations classified as dominated by Soft
Sediment fauna (CMECS Biotic Subclass), the majority were characterized by the Biotic Groups: Larger
Deep-Burrowing Fauna (89 stations), Larger Tube-Building Fauna (64 stations), or Small Tube-building
fauna (33 stations) (Figures 2.2-36, 2.2-38). At the northern stations, the predominant Biotic Groups were
Larger Deep-Burrowing and Larger Tube-Building Fauna (Figure 2.2-36); the Co-Occurring Biotic Groups
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were spatially variable including Larger Tube-Building Fauna and Mobile Crustaceans on Soft Sediments.
In the central region of the RWF the most frequently observed CMECS Biotic Groups were Small and Larger
Tube-Building Fauna. The southeastern portion consisted of mainly Larger Deep Burrowing Fauna and
Small Tube Building Fauna. Co-occurring Biotic Groups across the central and southeastern stations were
mainly Mobile Crustaceans on Soft Sediments, which were typically Podoceridae (Amphipoda). In fact, the
vast majority of stations at the RWF, 91% of RWF stations, had amphipods (Dyopedos sp., Caprellidae,
and/or Ampeliscid) present on the sediment surface (Figures 2.2-39, 2.2-40). Podoceridae amphipods
(most likely Dyopedos sp.), and/or their associated mucus stems, were observed at 90% of the stations at
the RWF, with the other amphipod species (Caprellidae and/or Ampeliscid) co-occurring with Dyopedos sp.
at some stations. Dyopedos sp. amphipods form distinct vertical, mucus threads or stacks on the sediment
surface, which they climb to aid in acquiring food particles from the water column (Mattson and Cedhagen,
1989) (Figure 2.2-40A). Solitary tunicates (i.e. sea squirts) were also quite prevalent across the RWF lease
area (Figure 2.2-41). This sea squirt was most likely Mogula sp. and occurred typically at stations
characterized by soft sediment fauna (Figure 2.2-42).

When attached fauna were observed in RWF the percent cover ranged from Trace (<1% cover) to Complete
coverage (90-100% cover) (Figure 2.2-43). Attached Fauna were observed most often at stations in the
southwestern and central portions of RWF, concurrent with the larger CMECS Substrate Group and
Subgroup classifications (Figures 2.2-1, 2.2-3). At the northern and southeastern stations, mainly None or
Trace levels of Attached Fauna coverage were observed (Figure 2.2-43). At the stations classified by
Attached Fauna, diverse faunal assemblages were observed including hydroids, sea pens (Halipteris sp.),
barnacles, bryozoa, sponges (Polymastia spp. and other species), colonial tunicates, and soft coral
(Astrangia poculata) (Table 2.2-6; Figure 2.2-44). The sea pen species observed at the RWF was most
likely Halipteris finmarchia; these organisms were typically observed where slightly coarser substrates were
present (Figures 2.2-5, 2.2454). Sea pens were generally observed as a solitary individual in PV images,
but were also occasionally observed in small aggregates; individual sea pens were typically observed
encrusted with biotic growth, such as bryozoa (Figure 2.2-46).

The only Sensitive Taxa observed across the entire RWF was the star coral Astrangia poculata, a non-reef
building hard coral (Figures 2.2-23, 2.2-22C). This organism was rarely observed, appearing in only 4 of
the 216 stations, which were located in the central-east portion of the RWF (Stations 208, 215, 219, and
249) (Figure 2.2-23). The sea scallop, Placopecten magellanicus, was the only Species of Concern
observed at the RWF lease area. Sea scallops were only found at 4 stations: two stations located in the
southwestern region (Stations 141 and 258) and two stations in the northern portion of the RWF (Stations
230 and 232) (Figure 2.2-24). When observed sea scallops were documented as solitary individuals (Figure
2.2-47).

At 20 SPI/PV stations within the RWF, an orange colonial ascidian (or tunicate) was observed in at least
one replicate image (Table 2.2-6; Figures 2.2-25, 2.2-48). Given the geographic distribution, depth, and
morphological characteristics it cannot be ruled out that this organism is an non-native tunicate species,
either the non-native tunicate Botrylloides violaceus (the violet tunicate) (Oka, 1927) or the non-native
tunicate Botrylloides diegensis (the orange sheath tunicate) (Ritter and Forsyth, 1917). However, despite
the high-resolution of the PV images, it is not possible to identify this organism to a taxonomic rank of
species and definitively state, without doubt, that this organism is a known non-native species. Both
Botrylloides species are colonial or compound ascidians consisting of individual zooids, each with an
inhalant siphon, within a common gelatinous matrix or tunic with a shared exhalent canal and chamber.
Like other botryllid ascidians, these organisms are tolerant of a wide range of environmental conditions,
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occurring on a variety of natural and artificial substrates. Several morphological characteristics suggest the
observed colonial tunicate at the RWF is either B. violaceus or B. diegensis. In general, the specimens
appeared gelatinous or fleshy, the individual zooids were oval in shape (1-3 mm in diameter) and, where
visible, each zooid had a single inhalant siphon. B. violaceus is known to have a wide range of colors
including orange, brown, yellow, and dark purple; this phenotypic plasticity makes it challenging to use color
as an identifying feature. However, since the color of the tunicates observed at the RWF was generally
uniform within a colony (mono-toned) it may be more likely to be B. violaceus (Saito et al., 1981) and not
B. diegensis, which have zooids that are bi-colored, having darker margins and lighter zooids (Lambert and
Lambert, 2003).

Similar to the aRPD depth along the RWEC-OCS, the aRPD depth at the RWF was typically designated as
indeterminant (Figure 2.2-49) due to the coarse grain sizes and generally porous sediment at these stations,
particularly in the central and southern regions of RWF. These outer continental shelf benthic environments
likely receive limited organic matter input from the water column, and as a result have deeper RPD depths.
Under these low organic loading conditions, often the aRPD depth is not visible due to the lack of ferrous
iron build-up as a result of low microbial respiration rates. Across the stations at the RWF where the aRPD
depth was discernible, the areal mean aRPD ranged from 1.1 to 8.1 cm with an average of 3.6 cm (SD£1.5)
(Table 2.2-6). When visible, the aRPD depth values at RWF were relatively high, which is to be expected
due to the relatively low organic load associated with this continental shelf environment. A qualitative
estimate of the sediment oxygen demand tracked the aRPD values with higher estimated sediment oxygen
demand at stations that had shallow aRPD (e.g. Station 43) (Figure 2.2-50). There was no indication of low
dissolved oxygen concentrations in the water column at any of the RWF stations and methane was never
observed. There were several stations in the central portion of the RWF (e.g., Stations 046, 067, 088, and
243) where oxidized medium sand was layered over anoxic silt/clay (Figure 2.2-51). Often this observation
was made for only one replicate at a station and not all three replicates. There was no discernable spatial
pattern to the documentation of this sediment feature.

The benthic communities in the RWF were generally characterized as being in an intermediate or advanced
state of succession. Advanced succession was defined by the designation of successional Stage 2 -> 3 or
Stage 3 (Figure 2.2-52), with the transitory Stage 2 -> 3 being the most prevalent advanced successional
state observed across the RWF. Intermediate Stage 2 classifications were predominantly driven by the
presence of Podoceridae amphipods. Approximately 90% of Stage 2 designations were driven by the
presence of Podoceridae. Only 4 stations had replicates indicative of early Stage 1 succession, Stations
69, 057W1, 216, 257.

2.2.5 Reference Area

Five stations located to the east of the northern region of the RWF lease area were surveyed as reference.
Oriented west to east, the reference area stations were 501, 502, 503, 504, and 505.

2.2.5.1 Physical Features

Four of the five stations at the reference area were composed of CMECS Substrate Group Sand, while the
middle station, Station 503, was classified as Slightly Gravelly (Figure 2.2-1). Similarly, the CMECS
Substrate Subgroup at four stations was Sand or Finer while Slightly Gravelly Sand was observed at Station
503 (Figure 2.2-3). Sediment type was more variable across the reference stations: Stations 501 and 502
were characterized as medium sand, with no within station heterogeneity; Station 503, the middle station,
had high sediment type heterogeneity, with coarse sand, fine sand over very fine sand, and medium sand
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over finer sediment observed; and the two eastern-most reference stations (504 and 505) consisted of fine
sand (Figure 2.2-6). Boulders were not observed at any of the reference stations (Figure 2.2-9).

Mean station prism penetration ranged from 3.6 to 8.8 cm, with an average of 6.0 cm (SD * 1.9) across the
reference area stations (Table 2.2-7; Figure 2.2-12). Mean station small-scale boundary roughness ranged
from a minimum of 0.3 cm at Station 504 to a maximum of 2.4 at Station 505 and averaged 1.3 (SD + 0.8)
(Table 2.2-7; Figure 2.2-15). At a larger scale, no bedforms were observed at any of the reference area
stations (Table 2.2-7).

2.2.5.2 Biological and Habitat Features

In agreement with the CMECS Substrate Group and Subgroup classifications, all of the stations at the
reference area were classified with the macrohabitat type of sand sheet, with the exception of the middle
station, Station 503, where Sand with Mobile Gravel was observed (Figure 2.2-7). The CMECS Biotic
Subclass was Soft Sediment Fauna for all the reference area stations (Figure 2.2-18), with Inferred Fauna
observed as the co-occurring CMECS Biotic Subclass (Figure 2.2-20). Notably Attached Fauna was the
co-occurring CMECS Biotic Subclass at station 502, however, the maximum percent cover was only Trace
(<1%), with barnacles observed on a small shell fragment. At Stations 501, 504, and 505, Larger Tube-
Building Fauna were observed as the CMECS Biotic Group. Small Tube-Building Fauna and Larger Deep
Burrowing Fauna were the CMECS Biotic Groups observed at Stations 502 and 503, respectively (Figure
2.2-36). No sensitive taxa or species of concern were observed at any of the reference area stations. Similar
to the majority of stations at the RWF lease area, the successional stage across the reference stations was
advanced and generally classified as Stage 2->3 due to the presence of large burrows visible in the PV
images (Figure 2.2-52). One station (Station 501) contained a single replicate of Stage 2 taxa.

2.3 Summary

The purpose of the SPI/PV survey was to provide data about the surficial sediments and characterize the
benthic habitats and fauna at the Revolution Wind Farm (RWF) lease area, along the proposed export cable
route, including portions within state waters (RWEC-RI) and federal waters (RWEC-OCS), and at a
reference area. Results from the SPI/PV survey are intended to support spatial planning decisions, reduce
uncertainty associated with baseline conditions, and inform future approaches. This SPI/PV study provides
data for the assessment of the physical, geological, and biological conditions of the surficial sediments
within the surveyed area. This study carefully considered all BOEM regulations and guideline
recommendations; SPI and PV images provide important data pertaining to several of these regulations
and guidelines (Table 2.3-1). The data from this study were collected and interpreted in consideration of
these regulations and guidelines to assist Orsted in providing the best available information for review by
state and federal regulators. The SPI and PV images were used to map physical, geological, and biological
properties of the surface sediments and helped to document and characterize processes structuring surface
sediments along the proposed cable route, the wind farm lease area, and at the reference stations. Below
is a summary of the physical and biological observations from the survey, beginning with a discussion of
findings from the RWF, RWEC-OCS, and reference area, followed by details regarding the RWEC-RI.

The physical sediment composition was fully described using a combination of CMECS Substrate Group
and Subgroup classifications as well as sediment type derived from grain size major mode obtained from
SPI analysis. Broadly, sediment composition at the RWF, RWEC-OCS, and reference area corresponded
with the surficial geology of the region (Figure 2.3-1). Southern and central regions of the RWF, where
Pleistocene Moraine Deposits occur (O’Hara and Oldale, 1980), had a sediment composition with a higher
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prevalence of pebbles, cobbles, and boulders compared to the northern portion of the RWF. In the Northern
portion of RWF Quaternary Fluvial-Estuarine Deposits and Holocene Marine Deposits dominate the surficial
geology (O’Hara and Oldale, 1980). The reference area and most of the RWEC-OCS, which were not
associated with Pleistocene Moraine Deposits (O’'Hara and Oldale, 1980), were classified as either sand or
slightly gravelly sand, similar to the northern region of the RWF. Boulders predominantly occurred at
stations associated with Pleistocene Moraine Deposits (28 of the 29 total stations with boulders) (Figure
2.3-2). The exception to this was the observation of boulders at station 418, which was located along the
RWEC-OCS directly adjacent to the RWF lease area and associated with Quaternary Fluvial-Estuarine
Deposits (O’Hara and Oldale, 1980).

Macrohabitat types generally tracked the CMECS Substrate Group and Subgroup classifications and were
defined based on the physical structure and mobility of the seabed, as well as the dominant CMECS Biotic
Subclass and CMECS Biotic Group present (Table 2.3-2). Similar to the distribution of sediment
composition (sediment type, CMECS Substrate Group, and CMECS Substrate Subgroup), the spatial
distribution of macrohabitat types at the RWF, reference station, and along the RWEC-OCS was strongly
influenced by the surficial geology of the surveyed area (Figure 2.3-3). Across the vast majority of the
RWEC-0OCS and the northern region of the RWF, macrohabitat type was sand sheet, aside from a cluster
of 4 stations in the northern center of the RWF (Stations 024, 232, 025, and 415) that coincided with a patch
of Coastal Plain Deposits (O’Hara and Oldale, 1980). These 4 stations consisted of a variety of
macrohabitat types including patchy pebbles on sand with mobile gravel, patchy cobbles and boulders on
sand, and sand with mobile gravel. Other regions of the RWF such as the southwest region of the RWF
and the central and southern portions of the RWF, tended to have more heterogenous macrohabitat types
composed of patchy pebbles on sand with mobile gravel, patchy cobbles on sand, and patchy boulders on
sand. These locations were associated with Pleistocene Moraine Deposits (O’Hara and Oldale, 1980). As
a result of the more heterogenous physical composition and generally coarser substrates, these benthic
environments harbored more diverse epifaunal assemblages compared to the northern region of the RWF
and the RWEC-OCS stations.

Atthe RWF, RWEC-OCS, and reference area, dominant CMECS Biotic Subclasses and Biotic Groups were
strongly correlated with surficial sediment composition (i.e. CMECS Substrate Group and Subgroup) and
macrohabitat type. Where sand sheet or sand with mobile gravel habitats occurred, and Soft Sediment
Infauna (Biotic Subclass) and Larger Deep-Burrowing or Tube-Building Fauna (Biotic Group) dominated.
Podocerid amphipods and/or their associated vertical mucus strands were present at 90% of the stations
within the RWF and often co-occurred with Caprellid amphipods and/or Ampeliscid amphipods. The
presence of these amphipods was often documented as the Co-occurring CMECS Biotic Group Mobile
Crustaceans on Soft Sediment. Amphipods have limited mobility and are restricted to a localized area
incapable of migrating out of an area if there is a perturbation. However, the CMECS definition of Mobile
Crustaceans on Soft Sediment specifically states “This group is limited to the relatively non-motile,
epifaunal, crustacean taxa (e.g., hermit crabs, mole crabs, amphipods, mysids, isopods) and does not
include the more mobile arthropod forms...” (FGDC, 2012), and thus these amphipods are considered
under this classification. The dominance of these podocerid amphipods may be a seasonal phenomenon
as they were not observed in high frequency at the nearby South Fork Wind Farm, which was surveyed
during a different time of year than this survey. Other organisms that were prevalent across the sand sheet
and sand with mobile gravel habitats included solitary sea squirts (Mogula sp.), sea stars, Corymorpha
(hydroids), Cerianthids (burrowing anemones), and small tube building fauna (e.g. Spionid polychaetes).
Where coarser gravel (i.e., cobbles and boulders) on sandy substrates were documented (the central and
southern portions of the RWF), epifaunal organisms were typically found growing on the physical substrate,
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including hydroids, bryozoa, barnacles, colonial tunicates, and occasional anemones. Sea pens occurred
at stations characterized as Gravelly or Gravel Mixes (CMECS Substrate Group) predominantly in the
southern regions of the RWF. An orange colonial tunicate that may be an non-native species (Botrylloides
sp.) was observed at the RWF; additional sampling would be required to definitively identify this organism
as this non-native species.

Broadly, the stations along the RWEC-RI were low in environmental complexity, consisting mainly of sand
sheet macrohabitat type. The exception was stations located in the central of Narragansett Bay, which were
characterized by the CMECS Biotic Subclass Attached Fauna and included the macrohabitat types of
mollusk bed (or shells) on mud and patchy cobbles on sand. Despite the general consistency of these high-
level classifications along the RWEC-RI, the CMECS Biotic Group classifications were diverse across these
stations (Filamentous Algal Bed, Attached Sponges, Sessile Gastropods, Larger Deep-Burrowing Fauna),
providing a greater level of detail in describing these benthic environments and highlighting the spatial
variation in diversity found on the seafloor along this portion of the export cable. Along the RWEC-RI there
were spatial trends associated with the observed biological and physical features. The up-estuary stations
were generally characterized by finer substrate, dominated by soft-sediment fauna, higher turbidity, and
more reduced sediments. The mid-bay stations were characterized by mussel and Crepidula beds with
other attached organisms including barnacles, sponges, and macroalgae. The stations at the mouth of
Narragansett Bay and the stations leading offshore to the 3-mile state water boundary were generally
dominated by soft sediment infauna concurrent with inferred fauna through visible tracks, trails, and
burrows; these stations tended to be characterized by Larger Deep-Burrowing Fauna or Small Tube-
Building Fauna, with Larger Tube-Building Fauna (CMECS Biotic Groups) increasing in prevalence at
stations near the state waters boundary.

Sensitive taxa were not documented along the RWEC-RI, RWEC-OCS or at the reference stations. The
only sensitive taxon that was observed at the RWF was the northern star coral, Astrangia poculata. This
organism was documented at a total of 4 stations, Stations 208, 215, 219, and 249, all of which occurred
within the central east portion of the RWF lease area. Astrangia poculata is not a reef forming coral but
enhances the value of hard substratum by attracting other fauna when it occurs (Guida et al., 2017). This
taxon is found in hard bottom habitats attached to cobbles and boulders. The four stations where Astrangia
poculata was observed were characterized by habitats of continuous or patchy cobbles and/or boulders on
sand. Astrangia spp. has a broad geographical distribution, and its low relief and non-reef building life
history strategy provides a population level resiliency to disturbance. Astrangia spp. is also not documented
to provide essential fish habitat (Dimond and Carrington, 2007). Any impacts to the star coral from
construction should be minimal and recovery should be rapid (Aronson et al., 2008).

There were 4 instances in which a species of concern was documented, all of which were the sea scallop,
Placopecten magellanicus. PV images at Stations 141, 258, and 232 revealed single, solitary scallops on
the seafloor. Additionally, a juvenile scallop was documented in a SPI at Station 230 and a small scallop
valve (i.e. a dead juvenile) was observed in a SPI at Station 071. In general, there were low occurrences
of this important commercial fishing taxa.

The results and images from this survey provide an accurate characterization and delineation of benthic
habitats and establish a baseline of both large- and small-scale biological features along the proposed
cable route, the RWF lease area, and the reference area. The results allow Orsted to broadly communicate
predevelopment conditions using high resolution seafloor images. Contributions from this survey provide
valuable information to address BOEM guidelines and regulations, as well as stakeholder concerns.
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Table 2.2-1. Summary of Sediment Profile and Plan View Image Analysis G&G Results at the RWEC-RI

Table 2.2-1 SPI/PV G&G Results — RWEC-RI
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431 324 | 3 Very fine sand (3) 134 0.6 3 | Sand Sheet (3) Sand Sand or Finer IND No None - None
432 341 | 3 Very fine sand (3) 13.8 15 3 | Sand Sheet (3) Sand Sand or Finer IND No None - None
433 337 | 3 | Verfine Sar(‘g)o"er siliclay | 147 11 | 3 | sandSheet(3) | Sand | SandorFiner | IND | No | None - None
434 31.0 | 3 Fine sand (3) 58 | 09 | 3 | SandSheet(3) | Sand | SandorFiner | IND | No | None - Small Shell
Fragment(s)
. . Small Shell
435 311 | 3 Fine sand (3) 6.0 1.3 3 | Sand Sheet (3) Sand Sand or Finer IND No None -
Fragment(s)
436 311 | 3 | Finesandover veryfine 82 | 10 | 3 | SandSheet(3) | Sand | SandorFiner | IND | No | None - Small Shell
sand (3) Fragment(s)
437 305 | 3 | Finesandoververyfine 9.1 19 | 3 | sandsheet(3) | sand | SandorFiner | IND | No | None - Small Shell
sand (3) Fragment(s)
Coarse sand (1), Coarse . Large Shell
438 301 | 3 sand over finer sediment (2) 5.3 1.3 3 | Sand Sheet (3) Sand Sand or Finer IND No None - Fragment(s), Small
Shell Fragment(s)
Fine sand over very fine Small Shell
439 299 | 3 sand (1), Finer sediment 7.3 1.6 3 | Sand Sheet (3) Sand Sand or Finer IND No None -
Fragment(s)
over coarse sand (2)
Fine sand over very fine
440 29.4 | 3 |sand (1), Very fine sand over 18.0 1.2 3 | Sand Sheet (3) Sand Sand or Finer IND No None - Moon Snail Egg Case
silt/clay (2)
441 29.8 Very fine sand (3) 16.7 1.1 Sand Sheet (3) Sand Sand or Finer IND No None - None
442 29.4 very fine sargg)over silt/clay 14.7 25 Sand Sheet (3) Sand Sand or Finer IND No None - None
443 235 | 3 Very fine sand (3) 10.0 15 | 3 | SandSheet(3) | Sand | SandorFiner | IND | No R"zg)'es 11.93 None
444 199 | 3 Very fine sand (3) 10.8 0.7 | 3 | SandSheet(3) | Sand | SandorFiner | IND | No R"‘(’g)'es IND None
445 176 | 3 Very fine sand (3) 84 | 11 | 2 | SandSheet(2) | Sand | sandorFiner | IND | No | RIPPIeS | \p Large Shell
(D) Fragment(s)
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Medium sand over finer Large Shell
446 14.7 | 3 |sediment (1), Very fine sand 9.5 0.9 3 | Sand Sheet (3) Sand Sand or Finer IND No None - Fragment(s), Small
over silt/clay (2) Shell Fragment(s)
447 150 | 3 | Verfinesandoversiliclay | g 4 0.8 | 3 | SandSheet(3) | Sand | SandorFiner| IND | No | None - Large Shell
(3) Fragment(s)
Mollusk Bed (or Large Mussel Shell
448 109 | 3 Silt/clay (3) 8.2 1.2 3 | Shells) on Mud Sand Sand or Finer IND No None - gF
3) ragments
Mollusk Bed (or Large Mussel Shell
449 138 | 3 Silt/clay (3) 15.1 15 3 | Shells) on Mud Sand Sand or Finer IND No None - gF
3) ragments
Mollusk Bed (or Large Shell
450 110 | 3 Silt/clay (3) 11.8 3.3 3 | Shells) on Mud Sand Sand or Finer IND No None - E 9
@) ragment(s)
) . IND (1), Patchy . .
Very fine sand over silt/clay Slightly Slightly ) Large Shell
451 255 | 3 3) 116 L3 3 Cobbleizc)m Sand Gravelly | Gravelly Sand IND No None Fragment(s)
Patchy Cobbles Large Shell
452 215 | 3 Fine sand (2), Fine sand 3.1 09 | 3 on Sand (2), Slightly Slightly 114.61 | No | None - Fragment(s), Small
over silt/clay (1) Patchy Pebbles | Gravelly | Gravelly Sand
Shell Fragment(s)
on Sand (1)
453 136 | 3 Fine sand (3) 19 | 09 | 3 | SandSheet(3) | Sand | SandorFiner | IND | No | None - Small Shell
Fragment(s)
454 g6 | 3 | Veryfine Sarzg)o"e' siiclay |45 5 10 | 2 | sandSheet(2) | Sand | SandorFiner | IND | No | None - None
455 52 | 3 | Sivclay (D) (\é)ery finesand | g 13 | 1 | sandsheet(1) | Sand | SandorFiner | IND | No | None - None
604 278 | 3 Fine sand (3) 46 | 10 | 3 | sandsheet(3) | sand | SandorFiner | IND | No | None - Small Shell
Fragment(s)
610 295 | 3 Fine sand (3) 5.1 1.7 3 | Sand Sheet (3) Sand Sand or Finer IND No None - None
611 30.8 | 3 Fine sand (3) 5.3 1.6 3 | Sand Sheet (3) Sand Sand or Finer IND No None - None
612 8.9 3 Very fine sand (3) 11.7 1.1 2 | Sand Sheet (2) Sand Sand or Finer IND No None - None
613 9.2 3 Medium sand (3) 2.2 1.3 3 | Sand Sheet (3) Sand Sand or Finer IND No None - Shell Hash
Mollusk Bed (or Large Shell
614 112 | 3 Silt/clay (3) 9.4 0.7 3 | Shells) on Mud Sand Sand or Finer IND No None - Fragment(s), Shell
3) Hash
Mollusk Bed (or Large Mussel Shell
615 142 | 3 Silt/clay (3) 15.7 15 3 | Shells) on Mud Sand Sand or Finer IND No None - 9
) Fragments
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"-" Replicate image not analyzed

o c S
S ° 3 é a =4
~ | = = —| ~ 2 ] @ k)
E | g 2E| 5 o) % o o & ] £
~ ) S L — 9 = > ] . T
o £ |8 _ SE | 24| & g8 S 23 s8] 2 |32 8
S g | L SPI Sediment Type o~ 22| 0 =0 = E o LE & ® cE =
= o | o (# of reps) EES |mc| a T 2 2 = E - 9 = 9
3 5 $ P w2 | o c©° > n 2 T = 5 £ 58 2
b @ @ = @ S92 o # n O3 = o 5 = o
IS o ano 23| > s % UEJ o E = ) e
= |6 s |2€|d| ¢ g 5 5 |&| 3 |8 3
s 3 g = |5
O = =
n =34
Max 34.1 18.0 3.3 114.6 11.9
Min 5.2 1.9 0.4 114.6 11.9
Mean 22.4 9.4 1.2 114.6 11.9
Standard | ¢ ; 43 05
Deviation
n =291
Max 46.1 18.9 4.1 735.4 90.1
Min 5.2 0.0 0.3 2.1 7.6
Mean 34.5 6.2 1.4 63.5 56.3
Standard | ¢ 3.7 0.7 129.1 17.3
Deviation
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Table 2.2-2. Summary of Sediment Profile and Plan View Image Analysis Benthic Results at the RWEC-RI

able 2.2-2 SPI/PV Benthic Results — RWEC-RI
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S L &) 29 Successional Stage (by | © %3 2 3 r_"’u ° 83 a2 S S_’ £ I S 5] 3 5 S B S
5 |8 & 53 replicate) g 5@ 2 °3 @ ° 5 <8 e ° z P ¢ | 8 a 5 g g o2
7] 14 74 = o4 o] oS (] o € o = K o < T S k=] g a S o>
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(@]
% % 5 = g o o
Soft Small Tube-
429 3 IND Low 2 2 2->3 |3 San%s)heet Sediment IEEJL? Building None None None | None No Yes None | Yes | Unidentified | No Shrimp Shrimp No
Fauna Fauna
Sand Sheet Soft Inferred | -2rger Tube- )
430 3 IND Low 2->3 |2->3|2->3 |3 ®) Sediment Fauna Building Varies None None | None Yes Yes None Yes None No None None No
Fauna Fauna
Soft Larger Tube- .
431 3 1.80 Low 2on3 |20n3|20n3 |3 Sand Sheet Sediment Inferred Building Large_r Deep- None None | None Yes Yes None Yes Ampells_md, No None None No
®3) Fauna Burrowing Fauna Podoceridae
Fauna Fauna
Soft Larger Tube- .
Sand Sheet N Inferred L Larger Deep- Ampeliscid,
432 3 2.08 Low 2on3 |2on3|20n3 |3 @) Sediment Fauna Building Burrowing Fauna None None | None Yes Yes None Yes Podoceridae No None None No
Fauna Fauna
Soft Larger Deep-
433 3 1.63 Low 2on3 |[2on3|20n3 |3 Sand Sheet Sediment Inferred Burrowing S.m?" Tube- None None | None Yes Yes None Yes | Podoceridae | No Crab Crab No
3) Fauna Building Fauna
Fauna Fauna
Soft Larger Deep-
434 3 1.97 Low 2 2->3|2->3 1|3 Sand Sheet Sediment Inferred Burrowing La_trg_er Tube- None None | None Yes Yes None Yes Ampeliscid No Paguroid Paguroid No
®3) Fauna Building Fauna
Fauna Fauna
Soft Larger Deep- . . .
Sand Sheet N Inferred . Larger Tube- Ampeliscid, Moon Snail, Moon Snail,
435 3 251 Low 2->3 |2->3|2->3 |3 @) Sediment Fauna Burrowing Building Fauna None None | None Yes Yes None Yes Podoceridae No Paguroid Paguroid No
Fauna Fauna
Gastropods, Gastropods,
Soft Larger Deep- . .
436 3 2.95 Low 2->3 |2->3 3 3 Sand Sheet Sediment Inferred Burrowing Lgrg_er Tube- None None | None Yes Yes None Yes None No ngurq_d, P?‘g“r‘?'.‘” No
®3) Fauna Building Fauna Unidentified Unidentified
Fauna Fauna . .
Organism Organism
Soft Larger Deep-
437 3 3.16 Low 2>3 |2->3|2->3|3 Sand Sheet Sediment Inferred Burrowing Larger Tube- None None | None Yes Yes None Yes | Podoceridae | No Gastropod(s) Gastropod(s) No
3) Fauna Building Fauna
Fauna Fauna
Soft Small Tube-
438 3 IND Low 2 2 2 3 Sand Sheet Sediment Inferred Building None None None | None Yes Yes None Yes | Podoceridae | No Gastropqd(s), Gastropc_)d(s), No
®3) Fauna Paguroid(s) Paguroid(s)
Fauna Fauna
Sand Sheet Soft Inferred Larger Deep- Gastropod(s), Gastropod(s),
439 3 2.92 Low 2 2>3|2->3 |3 Sediment Burrowing Varies None None | None Yes Yes None Yes | Podoceridae | No Moon Snail, Moon Snail, No
?3) Fauna . A
Fauna Fauna Paguroid(s) Paguroid(s)
Gastropod, Gastropod,
Soft Larger Deep- ) )
440 3 2.00 Medium l1on3 |[1on3|1on3 |3 Sand Sheet Sediment Inferred Burrowing |Tracks and Trails| None None | None Yes Yes None Yes None No ngurq_d, P’?‘gur‘?'.‘" No
®3) Fauna Unidentified Unidentified
Fauna Fauna " "
Organism Organism
Soft Larger Deep- .
441 3 2.30 Low 2->3 |2on3|20n3 |3 Sand Sheet Sediment Inferred Burrowing Tunneling None None | None Yes Yes None Yes | Podoceridae | No None None No
3) Fauna Megafauna
Fauna Fauna
Sand Sheet S.Oﬂ Inferred Tunneling B .
442 3 1.77 Low 2->3 |2on3|20n3 |3 Sediment Tracks and Trails| None None | None Yes Yes None Yes | Podoceridae | No Crab(s) Crab(s) No
®3) Fauna Fauna Megafauna
Soft
Sand Sheet N Inferred Tracks and . Gastropod(s), Gastropod(s),
443 3 1.99 Low lon3 |[10on3|1on3 |3 @) S'igmeant Fauna Trails Varies None None | None Yes Yes None Yes None No Paguroid(s) Paguroid(s) No
Soft Larger Deep- . .
444 3 2.26 Medium 2->3 |1on3|20n3 |3 Sand Sheet Sediment Inferred Burrowing None None None | None Yes Yes None Yes unidentified No Pagurpld(s), Pagurpld(s), No
3) Fauna Shrimp Shrimp
Fauna Fauna
Soft Larger Deep- Barnacles, Barnacles,
445 3 1.84 Medium 2 2 2 2 Sand Sheet Sediment Attached Burrowing None Trace None | None Yes Yes None Yes | Podoceridae | No | Gastropod(s), Gastropod(s), No
2) Fauna (<1%) - -
Fauna Fauna Paguroid(s) Paguroid(s)
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Soft Northern
446 3 1.52 Medium 2->3 |1on3|20n3 |3 Sand Sheet Sediment Inferred None None None None | None No Yes Sea Yes None No Crab, Gas_tropod, Crab, Gas_tropod, No
3) Fauna - Paguroid(s) Paguroid(s)
Fauna Robin
Soft Barnacles, Barnacles,
447 3 1.22 Medium 2 2 lon3 |3 San(zgs)heet Sediment Ag:ﬁzgd ﬁttgfgzg None ?fzrgsg(y(i None | None Yes Yes None Yes None No Hydroids, Hydroids, No
Fauna Y ° Paguroid(s) Paguroid(s)
Mollusk Bed Soft Attached Moderate g:;?%dzfj‘ Barnacles,
448 3 0.98 Medium 2->3 IND IND | 3 [(or Shells) on| Sediment Fauna Mussel Bed Varies (30to< | None | None Yes No None Yes None No H droi‘:is ! Gastropod, No
Mud (3) Fauna 70%) " ! Hydroids, Mussels
Mussels
Mollusk Bed Soft Small Tube- |_.
449 3 0.98 Medium 3 3 3 3 |(or Shells) on| Sediment A't:tzszgd Building F||amerl13ue):jjs Algal ?girssgty(i None | None No No None Yes None No | Crab, Hydroids | Crab, Hydroids No
Mud (3) Fauna Fauna >
Barnacles
Mollusk Bed ! - ! Barnacles,
450 3 IND Medium IND IND IND 3 |[(or Shells) on A't:tgﬁggd None G:;f;"gds ﬁttgfg‘i?jg (ggﬂglgot/e) None | None No No None No None No ireé’rlgil:;:' Crepidula, No
Mud (3) P 4 ° Sy N Hydroids, Sponges
ponges
IND (1),
) Soft ) Moderate Gastropod,
451 3 1.06 Medium 1 2->3 3 3 Patchy Benthic Sediment Filamentous Attached (30to< | None | None IND Yes None Yes None No Sponge(s), Gastropod, No
Cobbles on | Macroalgae Algal Bed Sponges Sponge(s), Whelk
Fauna 70%) Whelk
Sand (2)
Patchy
Cobbles on Soft Barnacles, Barnacles,
452 3 0.02 Medium 1 1 1 3 Sand (2), Attached Sediment Attached None Sparse (1 None | None No Yes None No None No Barmacles, Barnacles, No
Patchy Fauna = Sponges to <30%) Gastropod(s), Gastropod(s),
auna
Pebbles on Sponge(s) Sponge(s)
Sand (1)
Soft . Larger Deep-|_.
Sand Sheet N Benthic . Filamentous Algal| Sparse (1
453 3 1.10 Low 1 IND IND |3 @) S'idlment Macroalgae Burrowing Bed to <30%) None | None Yes No None No None No None None No
auna Fauna
Sand Sheet Soft Inferred | -3798r Deep-
454 3 1.96 Low 2->3 |2on3|2o0n3 |2 @ Sediment Fauna Burrowing None None None | None Yes Yes None No None No None None No
Fauna Fauna
Soft
455 3 2.20 Medium 2 2->3|2o0n3 |1 Sand Sheet Sediment Inferred Tracks_ and Large_r Deep- None None | None Yes Yes None Yes None No None None No
1) Fauna Fauna Trails Burrowing Fauna
Soft Larger Tube-
604 3 IND Low 2 2 2 3 Sam:3$)heet Sediment IEEJL? Building None None None | None No Yes None Yes Ampeliscid No Gastropod(s) Gastropod(s) No
Fauna Fauna
Sand Sheet Soft Inferred | Small Tube- . . . .
610 3 IND Low 2>3 |2->3|2->3|3 @ Sediment Fauna Building |Tracks and Trails| None None | None Yes Yes None Yes | Podoceridae | No Paguroid(s) Paguroid(s) No
Fauna Fauna
Soft Larger Deep- L
611 3 4.62 Low 2->3 |2->3 IND 3 Sand Sheet Sediment Inferred Burrowing Lgrg_er Tube- None None | None Yes Yes None Yes Ampells_cld, No Gastropo_ds, Gastropo_ds, No
®3) Fauna Building Fauna Podoceridae Paguroid Paguroid
Fauna Fauna
Soft Larger Tube-
612 3 2.10 Low 2on3 |2o0on3|20n3 |2 Sam:zs)heet Sediment IEEJL? Building  [Tracks and Trails| None None | None Yes Yes None Yes None No None None No
Fauna Fauna
sand Sheet Soft Larger Deep-
613 3 IND None IND IND IND 3 ©) Sediment None Burrowing IND None None | None Yes IND None No None No None None No
Fauna Fauna
Mollusk Bed .
614 3 2.18 High 3 3 IND 3 |[(or Shells) on Attached None Attgchgd None Sparseo(l None | None No No None No None No Hydroids, Hydroids, Sponges No
Mud (3) Fauna Hydroids to <30%) Sponges
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Mollusk Bed . !
615 3 1.55 High 3 2on3| 2on3 | 3 [(or Shells) on A't:tgﬁzzd None IND None ?5?35(?08 None | None No No None Yes None No Hydro(l;i;b.]onah Hydro(l;j;b.]onah No
Mud (3)
n=34
Max 4.6
Min 0.0
Mean 2.0
Star_\dr_:lrd 0.9
Deviation
n =291
Max 8.1
Min 0.0
Mean 3.0
Star)dard 15
Deviation

IND=Indeterminate
*Variable determined from combined SPI and PV analysis
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Table 2.2-3. Summary of Sediment Profile and Plan View Image Analysis G&G Results at the RWEC-OCS

Table 2.2-3. SPI/PV G&G Results - RWEC-OCS
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=
i Sand or
401 3393 Fine sand (3) 4.0 1.3 3 Sand Sheet (3) Sand Finer IND | No| None - None
. . Patchy Pebbles on Sand . Slightly
402 3363 Indeterminate (1), Medium 11 2.0 3 (2), Sand with Mobile Slightly Gravelly 31.99 | No | None - Shell Hash
sand (2) Gravelly
Gravel (1) Sand
. . . Slightly
403 353l 3 Coarse sand (3) 6.6 11 3 Sand with Mobile Gravel Slightly Gravelly 273 | No | None ) Shell Hash, Small Shell
3) Gravelly Sand Fragment(s)
Fine sand over silt/clay (1),
404 36.0( 3 Medium sand over finer 15.4 2.0 3 Sand Sheet (3) Sand Sa_nd or IND | No| None - Large Shell Fragment(s),
. Finer Shell Hash
sediment (2)
405 3343 Medium sand (3) 4.9 1.2 3 Sand Sheet (3) Sand S?innc;:)r IND | No| None - Small Shell Fragment(s)
) Sand or ) Large Shell Fragment(s),
406 41.6| 3 Very fine sand (3) 5.3 1.2 3 Sand Sheet (3) Sand Finer IND | No| None Small Shell Fragment(s)
. Sand or Large Shell Fragment(s),
407 38.5| 3 Fine sand (3) 4.3 0.7 3 Sand Sheet (3) Sand Finer IND | No| None - Small Shell Fragment(s)
408  |38.1]3 Medium sand (3) 4.1 0.6 3 Sand Sheet (3) Sand sandor | N5 (No| None | - | l@rge Shell Fragment(s),
Finer Shell Hash
409  [38.0] 3 Medium sand (3) 4.7 0.7 3 sand Sheet (3) sand Sli‘?ndefr IND |No| None | - Shell Hash
410|456/ 3 Very fine sand (3) 127 | 08 3 Sand Sheet (3) Sand Sli‘i”n‘ér"r IND [No| None | - None
. Continuous Large Pebbles
411 449]| 3 Indeterminate (3) 0.0 IND 3 and Cobbles on Sand (3) Gravel Cobble 82.12 | No | None - Large Shell Fragment(s)
412 |37.7| 3 | Finesand(2), Finesandover | 5, | 4, 3 Sand Sheet (3) Sand Sandor | \\p INo| Nome | - | Small Shell Fragment(s)
very fine sand (1) Finer
413 |39.9| 3 | Finesand (1), Fine sandover |, o | 54 3 Sand Sheet (3) Sand Sandor | N5 [No| None | - | Small Shell Fragment(s)
very fine sand (1) Finer
414  |345|3 Medium sand (3) 5.0 11 3 Sand Sheet (3) Sand Sli‘i”n‘ér"r IND [No| None | - None
415 358 3 Indeterminate (1), Medium 0.2 0.9 3 Patchy Pebbles on Sand Slightly grlfvh;:ly 31.86 | No | None ) None
: sand (2) : : (2), Sand Sheet (1) Gravelly oan dy :
416 |42.8] 3 Fine sand (3) 47 2.0 3 Sand Sheet (3) Sand Sl";‘i”n‘ifr IND |No| None | - | Small Shell Fragment(s)
417 |461]3 Very fine sand (3) 136 | 07 3 Sand Sheet (3) Sand Sandor | IND |No| None | - None
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Continuous Large Cobbles
. . and Boulders on Sand (1),| Gravel Sandy B
418 43.3| 3 | Indeterminate (1), Silt/clay (2) 1.6 2.3 3 Continuous Large Pebbles Mixes Gravel 100.87 | Yes| None Large Shell Fragment(s)
and Cobbles on Sand (2)
Indeterminate (1), Silt/clay (1), Continuous Large Pebbles )
419 3723 Very fine sand (1) 0.9 11 3 and Cobbles on Sand (3) Gravel Pebble 81.56 | No | None Large Shell Fragment(s)
; . . . . Slightly
420 |37.2| 3| Finesand (2), Mediumsand |, | ;¢ 3 Sand with Mobile Gravel | Slightly | 5 -veiv | 1929 [ No | None | - | Small Shell Fragment(s)
over finer sediment (1) 3) Gravelly Sand
421 40.4| 3 |Very fine sand over silt/clay (3)| 14.8 1.4 3 Sand Sheet (3) Sand S':;\rn(i:)r IND | No| None - None
. . . Slightly
422|388 3 Fine sand (3) 50 | 07 3 Sand with Mobile Gravel | Slightly | ~-veliv | 12.94 | No | None | - None
3) Gravelly
Sand
423 |34.4|3 Coarse sand (3) 5.2 2.2 3 Sand Sheet (3) Sand Sl"i_‘i”n‘i:” IND | No R"()g)'es 69.01 Shell Hash
. . . Slightly .
424 326! 3 Coarse sand (3) 78 31 3 Sand with Mobile Gravel Slightly Gravelly 784 | No Ripples 50.96 Shell Hash, Small Shell
3) Gravelly sand 3 Fragment(s)
495 316l 3 Coarse sand (1), Medium sand 53 16 3 Sand Sheet (3) Sand Sa_nd or IND | No | None ) Large Shell Fragment(s),
(2) Finer Shell Hash
426 |315|3 | Finesand (@), Mediumsand |, | g 3 Sand Sheet (3) Sand sandor | N5 [No| Nome | - None
over finer sediment (1) Finer
427 |276|3 Medium sand (3) 44 | 06 3 Sand Sheet (3) Sand Sli‘i”n‘ér"r IND | No R"zf)'es IND | Moon Snail Egg Case
Coarse sand over finer Sand or
428 26.7| 3 sediment (1), Medium sand (2) 4.9 1.2 3 Sand Sheet (3) Sand Finer IND | No| None - Shell Hash
601  |33.0] 3 Medium sand (3) 5.7 0.6 3 Sand Sheet (3) Sand S"';‘i”n‘ifr IND [No| None | - | Small Shell Fragment(s)
602  |36.0] 3 Medium sand (3) 6.1 15 3 Sand Sheet (3) Sand Sl";‘i”ndefr IND [No| None | - None
603 [36.3] 3 Fine sand (3) 42 0.7 3 Sand Sheet (3) Sand Sl‘i‘i”n‘;f’r IND |No| None | - | Small Shell Fragment(s)
605  |27.3] 3 Coarse sand (3) 5.5 1.4 3 Sand Sheet (3) Sand Sandor | \p [ Ng | RiPPIes |\ | Large Shell Fragment(s),
Finer 1) Shell Hash
. . . Slightly .
606 286! 3 Very coarse sand (2), Very 34 21 3 Sand with Mobile Gravel Slightly Gravelly 749 | No Ripples 68.36 Shell Hash
coarse sand over sand (1) 3) Gravelly sand 3)
607 |347]3 Very fine sand (3) 130 | 1.0 3 Sand Sheet (3) Sand Sandor | IND |No| None | - None
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) Sand or
608 36.1| 3 Very fine sand (3) 134 0.5 3 Sand Sheet (3) Sand Finer IND | No| None - None
. Sand with Mobile Gravel | slighty | Sh9nty Ripples Shell Hash, Small Shell
609 31.6| 3 Medium sand (3) 5.8 1.2 3 Gravelly 2.36 | No 38.80 '
3) Gravelly Sand 3) Fragment(s)
n =236
Max 46.1 154 3.1 100.9 69.0
Min 26.7 0.0 0.5 2.4 38.8
Mean 36.1 5.9 1.3 34.6 59.0
Standard
Deviation 5.0 4.0 0.6 36.2 14.1
n=291
Max 46.1 18.9 4.1 735.4 90.1
Min 5.2 0.0 0.3 2.1 7.6
Mean 34.5 6.2 1.4 63.5 56.3
Standard | ¢ 37 | o7 129.1 173
Deviation

IND=Indeterminate
"-" Replicate image not analyzed
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Table 2.2-4. Summary of Sediment Profile and Plan View Image Analysis Benthic Results at the RWEC-OCS

Table 2.2-4 SPI/PV Benthic Results — RWEC-OCS

Benthic Assessment Technical Report

— 1) o b
| & < I 8 £y s 2 88 | 8l Elalel 2|3 % 5 5 2.
El 2| &3 < s g EQ 2 £ £3 S|l s |88l 5|2 % S g 8 g5
< o0 = 2 Ee] 52 15 5o G O - o c c e 2 a < = e c o
a) 2l g| %3 g i @ 8 ° 83 Sz s | 5| 88| 8 |~@ = & a = o
S el Q 9 ; Successional Stage (by _S £0 ] 23 B X0} <g E © g < S S -_% [5] g g g 83
=] s | Q S < replicate) s @ = o 83 @ 8 e Es 5} e @ @ s 2 3 3 6]
T ol [T P ) 2o on O£ Ep [} 2 0 o o c i iy o=
& ‘| EE 4 S % @ 0 o 0 0o go 2 g | 82| &£ | ¢ £ e s s 2>
—| ® =R 5% o SR (8] O@m Ea = S £ g 2 <o o fim w 25
5| s ge z g Q owe g o 35 2 o - I R a 3 5 5 %8
o s 5 =g | 6 (I ” £ £ £
= O ° © - 5 5 .
Sand Sheet Soft Larger Deep- Mobile
401 3 | IND Low 2->3 2->3| 3 @ Sediment None Burrowing | Crustaceans on None None | None | Yes | No | Hake | Yes | Podoceridae | Yes Tunicates Tunicates No
Fauna Fauna Soft Sediments
Patchy Barnacles
Pg:rk:l;e(szgn Soft Attached Larger Deep- Mobile g:;?i)diz Gastropod,
402 3 | IND Low 2->3 2->3| 3 el Sediment Burrowing | Crustaceans on |Trace (<1%)| None | None | Yes | Yes | None | Yes | Podoceridae | No Stropod, Hydroids, No
Sand with Fauna h Hydroids, Shrimp, N
" Fauna Fauna Soft Sediments . Shrimp,
Mobile Gravel Tunicates .
o) Tunicates
Sand with Soft Inferred Small Tube- | Larger Deep- Hydroids. Shrim Hydroids,
403 3 | IND Low 2 2->3| 3 | Mobile Gravel | Sediment Fauna Building Burrowing None None | None | Yes | Yes | None | Yes | Podoceridae | No 4 Tunicl’ﬁe(s) p: Shrimp, No
3) Fauna Fauna Fauna Tunicate(s)
Barnacles
Soft Larger Tube- | Larger Deep- Barnacles, !
404 3 |2.87 High 2->3 |2on3| 3 San(zss)heet Sediment AE:EE? Building Burrowing Trace (<1%)| None | None | Yes | Yes | None | Yes | Podoceridae | No Gastropod, Ggf]trl’icrﬁmd, No
Fauna Fauna Fauna Shrimp, Tunicates rimp,
Tunicates
Soft Larger Deep-
405 3 | IND Low 2 2->3| 3 Sand Sheet Sediment None Burrowing S_m_all Tube- None None | None | Yes [ No | None | Yes | Podoceridae | No Tunicates Tunicates No
3 Building Fauna
Fauna Fauna
Sand sheet | ¢ SOt Lerger Deep- | Mobile Tumcates Tumcates
406 3 | 294 | Medium [2->3| 2o0on3 |2on3| 3 Sediment None Burrowing | Crustaceans on None None | None | Yes [ No | None | Yes [ Podoceridae | No . oy " iy No
3) Fauna Fauna Soft Sediments Unidentified Unidentified
Organism Organism
Soft Larger Deep- o
B Sand Sheet . Inferred p Larger Tube- Ampeliscid, Isopods, Isopods,
407 3 | IND Low 2 2->3( 3 @) S'eidlment Fauna Burrowing Building Fauna None None | None | Yes | Yes | None | Yes Podoceridae No Tunicate(s) Tunicate(s) No
auna Fauna
Soft Small Tube- | Larger Deep- . . .
408 3 | IND Low 2 2 3 Sand Sheet Sediment Attached Building Burrowing Trace (<1%)| None | None | Yes | Yes | None | Yes Ampel's.C'd’ No Hyd_r0|ds, Hyd_r0|ds, No
?3) Fauna Podoceridae Tunicates Tunicates
Fauna Fauna Fauna
Soft Larger Tube-
409 3 | IND Low 2 2 3 Sand Sheet Sediment None Building S_mall Tube- None None | None | Yes [ No | None | Yes | Podoceridae | No Sea Star(s) Sea Star(s) No
3 Building Fauna
Fauna Fauna
Soft Larger Deep- _
410 3 |3.72 | Medium (20on3| 20on3 |2o0n3| 3 Sanczas)heet Sediment IEEJE: Burrowing Bﬁﬁﬁr Eﬁia None None | None | Yes | Yes | None | Yes None Yes Sea Star(s) Sea Star(s) No
Fauna Fauna 9
Continuous Soft Barnacle(s), Crab, Czabm:;ger(osizs
Large Pebbles | Attached . Attached Dense (70 Hydroids, Sea ! '
411 3 | IND IND IND IND IND 3 and Cobbles Fauna Sli‘:g:\im Barnacles Hydroids to < 90%) None | None | Yes | No | None | No None No Star, Shrimp, SSe'fri?ntsr, No
on Sand (3) Sponges Sponges
Sand Sheet Soft Larger Deep- Mobile
412 3 (232 Low 2->3 2->3 2->3| 3 @ Sediment None Burrowing | Crustaceans on None None | None | Yes | No | None | Yes | Podoceridae | No Tunicates Tunicates No
Fauna Fauna Soft Sediments
Soft Larger Deep- . .
413 3 (347 Low 2->3 2->3| 3 Sand Sheet Sediment Inferred Burrowing S_mgll Tube- None None | None | Yes | Yes | None | Yes | Podoceridae | No Pag_urmd, Pag_ur0|d, No
3) Fauna Building Fauna Tunicates Tunicates
Fauna Fauna
Soft Larger Deep-
414 3 | IND Low 2->3 2->3| 3 Sand Sheet Sediment Inferred Burrowing S‘mfall Tube- None None | None | Yes [ Yes | None | Yes | Podoceridae | No Tunicates Tunicates No
3) Fauna Building Fauna
Fauna Fauna
Patchy
Pebbles on Soft Small Tube- . . Paguroid,
415 3 | IND Low 2->3 2->3| 3 Sand (2), Sediment I';::;‘e: Building Btl?ﬂgﬁr 'I":l;tzlen-a None None | None | Yes | Yes | None | Yes | Podoceridae | No Pagl.liﬁ)r:?c’;:;mp' Shrimp, No
Sand Sheet Fauna Fauna 9 Tunicates
(©)]
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Soft Larger Deep- _ Shrimp, Shrimp,
416 3 [3.07 Low 2->3 2->3 2on3| 3 Sanczss)heet Sediment Ir;f:&;e: Burrowing Bﬁﬁﬁr Ejabuena None None | None | Yes | Yes | None | Yes | Podoceridae | No Unidentified Unidentified No
Fauna Fauna 9 Organism Organism
Soft Larger Deep- _
417 3 | 259 | Medium [2on3| 2o0on3 |2o0on3| 3 Sand Sheet Sediment Inferred Burrowing Larger Tube None None | None | Yes | Yes | None | Yes [ Podoceridae | No Sea Star(s) Sea Star(s) No
3) E Fauna Building Fauna
auna Fauna
Continuous
Large Cobbles
and Boulders Anemone
Soft Moderate Anemone, !
418 3 | IND Low IND IND IND 3 on Sa_nd @, Attached Sediment AttaCh.ed Varies (30to< None | None | Yes | No Red Yes None No | Barnacles, Crab, Bamacl_es, Crab, No
Continuous Fauna Hydroids Hake ¥ Hydroids, Sea
Fauna 70%) Hydroids, Sea Star
Large Pebbles Star
and Cobbles
on Sand (2)
Continuous Soft Barnacles, Crab Barnacles, Crab,
419 3 | IND Low IND IND IND 3 Large Pebbles | - Attached Sediment Attach_ed None Sparse (1 to None | None | Yes | No | None | No None Yes Hydroids, Hydr0|d_s, No
and Cobbles Fauna Hydroids <30%) B . Paguroid,
Fauna Paguroid, Shrimp X
on Sand (3) Shrimp
Sand with Soft Small Tube- | Larger Deep- Ampeliscid
420 3 | IND Low 2 2 2 3 | Mobile Gravel | Sediment None Building Burrowing None None | None | Yes | No | None | Yes peliscid, No Shrimp Shrimp No
Podoceridae
(3) Fauna Fauna Fauna
Soft Larger Tube- | Larger Deep- o
421 3 |[2.35| Medium [2->3 2on3 |2o0n3| 3 Sanczss)heet Sediment “;t:l:;]e: Building Burrowing None None | None | Yes | Yes | None | Yes F)’Aorzz(e;g?iijlgé No | Sea Star, Shrimp Sseﬁri:ar, No
Fauna Fauna Fauna P
Sand with Soft Inferred Larger Deep-
422 31276 Low 2->3 2->3 2->3| 3 | Mobile Gravel | Sediment Fauna Burrowing Varies None None | None | Yes | Yes | None | Yes Ampeliscid No Shrimp Shrimp No
(3) Fauna Fauna
Soft Larger Tube- .
423 3 | IND Low 2 2 2 3 Sand Sheet Sediment None Building S_mgll Tube- None None | None | No | No | None | Yes Ampells_md, No Crab Crab No
?3) = Building Fauna Podoceridae
auna Fauna
Sand with Soft Small Tube- | Larger Deep-
424 3 | IND Low 2 2 2 3 | Mobile Gravel | Sediment None Building Burrowing None None | None | Yes [ No | None | Yes | Podoceridae | No Tunicates Tunicates No
3) Fauna Fauna Fauna
Soft Small Tube- Hydroids, Sand Hydroids, Sand
425 3 | IND Low 2 2 2 3 | SandSheet | gogiment | Alached Building Larger Tube- .o (<1%)| None | None | Yes | No | None | Yes | Podoceridae | No | Dollar, Shrimp, Dollar, Shrimp, No
3) Fauna Building Fauna ; X
Fauna Fauna Tunicates Tunicates
Soft Larger Tube- .
426 3 | IND Low 2 2 2 3 Sand Sheet Sediment Inferred Building None None None | None | Yes | Yes | None | Yes Ampells_(:ld, No Sand_DoIIar, Sand_DoIIar, No
?3) Fauna Podoceridae Tunicates Tunicates
Fauna Fauna
Soft Small Tube- ) .
427 3 [ IND Low 2 2 2 3 Sand Sheet Sediment Inferred Building Lgrg_er Tube- None None | None | Yes | Yes | None | Yes | Podoceridae No Pag_ur0|d, Pag_ur0|d, No
3) Fauna Building Fauna Tunicates Tunicates
Fauna Fauna
Soft Small Tube- . .
428 3 | IND Low 2 2 2 3 Sand Sheet Sediment Inferred Building None None None | None | No | Yes [ None | Yes | Podoceridae | No Pagurpld(s), Pagurqd(s), No
3) Fauna Shrimp Shrimp
Fauna Fauna
Sand Sheet Soft Inferred Larger Deep- Corymorpha, Corymorpha,
601 3 | IND Low 2->3 2->3 2->3|( 3 @ Sediment Fauna Burrowing Varies None None | None | Yes | Yes | None | Yes | Podoceridae | No Gastropod(s), Gastropod(s), No
Fauna Fauna Tunicates Tunicates
Soft Larger Tube- | Larger Deep-
602 3 |6.66 Low 2->3 2->3 2on3| 3 Sanczas)heet Sediment lEEJLe: Building Burrowing None None | None | Yes | Yes | None | Yes | Podoceridae | No Tunicates Tunicates No
Fauna Fauna Fauna
Soft Larger Deep- _
603 3 | IND Low 2->3 2->3 2->3| 3 Sand Sheet Sediment Inferred Burrowing Larger Tube None None | None | Yes | Yes | None | Yes | Podoceridae | No Tunicates Tunicates No
3) Fauna Building Fauna
Fauna Fauna
Soft Small Tube-
605 3 | IND None ([2->3 IND IND 3 Sand Sheet Sediment None Building None None None | None | Yes | No | None | Yes | Podoceridae | No Gastropqd, Gas""P‘?d' No
3) Fauna Fauna Paguroid Paguroid
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Sand with Soft Small Tube- Gastropod. Sand Gastropod
606 3 [ IND None 2 2 IND 3 | Mobile Gravel | Sediment None Building None None None | None | Yes [ No | None | Yes | Podoceridae | No pod, pod, No
) Fauna Fauna Dollar Sand Dollar
Soft Larger Deep- I
B B Sand Sheet . Inferred N . Caprellidae, Corymorpha, Corymorpha,
607 3 |3.08 Low 2->3 2->3 3 3 3) Sediment Fauna Burrowing Varies None None | None | Yes | Yes | None | Yes Podoceridae No Shrimp Shrimp No
Fauna Fauna
Sand Sheet Soft Inferred | -3r9€r Deep- Mobile
608 3|2.88 Low [2on3| 2o0on3 |2o0on3| 3 @ Sediment Fauna Burrowing | Crustaceans on None None | None | Yes | Yes | None | Yes | Podoceridae | No Shrimp Shrimp No
Fauna Fauna Soft Sediments
Sand with Soft Larger Deep-
609 3 [ IND Low 2->3 2->3 2->3| 3 | Mobile Gravel | Sediment None Burrowing Varies None None | None | Yes [ No | None | Yes | Podoceridae | No Tunicates Tunicates No
(3) Fauna Fauna
n =36
Max 6.7
Min 2.3
Mean 3.2
Standard
Deviation L2
n =291
Max 8.1
Min 0.0
Mean 3.0
Standard
Deviation L5

IND=Indeterminate
*Variable determined from combined SPI and PV analysis
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Table 2.2-5 SPI/PV G&G Results — RWF
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Pebble over finer Continuous Large Large Shell Fragment(s)
001 37.7| 3 | sediment (1), Very | 3.6 | 1.2 3 Pebbles and Gravel Mixes Sandy Gravel 35.77 No None - Smgall Shell Frag ment(s),
fine sand (2) Cobbles on Sand (3) g
Fine sand (2), Fine
002 41.5| 3 | sand over very fine | 12.3 | 0.8 3 Sand Sheet (3) Sand Sand or Finer IND No None None
sand (1)
003 42.8| 3 Fine sand (3) 12.8 | 0.7 3 Sand Sheet (3) Sand Sand or Finer IND No None None
004 42.3| 3| Coarse sand (3) 53 | 21 3 Sand Sheet (3) Sand Sand or Finer IND No None Large Shell Fragment(s),
Small Shell Fragment(s)
005 44513 | Veryfinesand 3) [ 144 | 14 3 Sand Sheet (3) Sand Sand or Finer IND No None None
006 444 3 F|ne_sand OVErvery 1 127 | 0.8 3 Sand Sheet (3) Sand Sand or Finer IND No None None
fine sand (3)
007 422/3| Finesand@) |101| 14| 3 | SandSheet(d) Sand Sand or Finer IND No | None Large Shell Fragment(s),
Small Shell Fragment(s)
. . Large Shell Fragment(s),
008 42.3| 3 Fine sand (3) 9.8 | 1.5 3 Sand Sheet (3) Sand Sand or Finer IND No None Small Shell Fragment(s)
009 4193 Fine sand (3) 6.0 [ 0.9 3 Sand Sheet (3) Sand Sand or Finer IND No None Small Shell Fragment(s)
Fine sand over very . Large Shell Fragment(s),
010 42.8| 3 fine sand (3) 13.8 | 0.8 3 Sand Sheet (3) Sand Sand or Finer IND No None Small Shell Fragment(s)
011 42.5{ 3| Veryfinesand (3) | 16.8 | 0.7 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
Medium sand (2),
012 42.5| 3 | Mediumsand over | 6.8 | 1.1 3 Sand Sheet (3) Sand Sand or Finer IND No None - Small Shell Fragment(s)
finer sediment (1)
013 43.8/ 3| Veryfinesand (3) | 189 | 1.3 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
014 40.1| 3 Fine sand (3) 4.7 | 0.5 3 Sand Sheet (3) Sand Sand or Finer IND No None - Small Shell Fragment(s)
015 3793 Fine sand (3) 45 | 0.7 3 Sand Sheet (3) Sand Sand or Finer IND No None - Shell Hash
016 38.7[ 3 Fine sand (3) 42 [ 1.0 3 Sand Sheet (3) Sand Sand or Finer IND No None - Small Shell Fragment(s)
Fine sand over very ;
017 41.3| 3 fine sand (3) 16.7 | 0.6 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
018 4153 F'”?i rslzns‘;r?é’e(g;’ €Y1171 10| 3 Sand Sheet (3) sand Sand or Finer IND No | None - None
019 38.9( 3 Fine sand (3) 50 | 09 3 Sand Sheet (3) Sand Sand or Finer IND No None - Small Shell Fragment(s)
020 37.3|3 Fine sand (3) 49 | 0.9 3 Sand Sheet (3) Sand Sand or Finer IND No None - Small Shell Fragment(s)
021 449/ 3| Veryfinesand (3) | 140 | 1.1 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
022 42.4| 3| Medium sand (3) 52 [ 1.2 3 Sand Sheet (3) Sand Sand or Finer IND No None - Small Shell Fragment(s)
023 43.2| 3| Veryfinesand (3) | 16.1 | 0.5 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
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Patchy Cobbles &
Granule (2), Granule Boulders on Sand Ripples Large Shell Fragment(s),
024 37.3| 3 over (sa)nd 1) 93 | 23 s (1), Sand with Gravel Granule 223 Yes ‘(jg) IND Sm%ll Shell Fra%ment((s))
Mobile Gravel (2)
Coarse sand (2) Patchy Cobbles &
025 34.2| 3 Medi . 3.0 | 0.7 3 Boulders on Sand Gravelly Gravelly Sand 33.09 Yes None - Small Shell Fragment(s)
edium sand (1) 3)
026 37.0[ 3 Fine sand (3) 4.4 | 0.8 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
027 40.4| 3 F'”ef.sa”d OVETVeY 1 9.0 | 1.2 | 3 | sand Sheet (3) Sand Sand or Finer IND No | None - None
ine sand (3)
028 375/ 3 I}/_Iedlum s_and OVer | 57 | 07 3 Sand Sheet (3) Sand Sand or Finer IND No None - Small Shell Fragment(s)
iner sediment (3)
Coarse sand over Patchy Cobbles on Large Shell Fragment(s)
029 35.3| 3| finer sediment (1), | 4.7 | 1.5 3 Sand (1), Sand Sand Sand or Finer 44.17 No None - Small Shell Fragment(s)’
Medium sand (2) Sheet (2)
030 3433 Fine sand (3) 45 | 0.5 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
031 42.1| 3| Medium sand (3) 5.0 [ 0.9 3 Sand Sheet (3) Sand Sand or Finer IND No None - Small Shell Fragment(s)
032 40.4| 3 Fine sand (3) 4.3 | 0.9 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
033 39.5) 3 fc_oarse sandover | o, | 57| 3 Sand Sheet (3) sand Sand or Finer IND No | None - None
iner sediment (3)
034 39.9|3 Fln_e sand (1), 57 | 19 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
Medium sand (2)
035 38.1| 3 Fine sand (3) 58 [ 1.9 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
036 36.8| 3 Fine sand (3) 54 | 1.0 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
037 35.8] 3 Fine sand (3) 40 | 14 3 Sand Sheet (3) Sand Sand or Finer IND No None - Small Shell Fragment(s)
038 38.5/ 3| Medium sand (3) 49 | 13 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
Fine sand (2), Fine
039 39.1| 3 | sand over very fine | 4.6 | 0.8 3 Sand Sheet (3) Sand Sand or Finer IND No None - Small Shell Fragment(s)
sand (1)
040 37.6| 3| Medium sand (3) 6.1 | 0.8 3 Sand Sheet (3) Sand Sand or Finer IND No None - Small Shell Fragment(s)
041 36.3| 3 Fine sand (3) 57 [ 1.1 2 Sand Sheet (2) Sand Sand or Finer IND No None - None
Fine sand (2), Fine
042 39.8| 3 | sand over very fine | 5.5 | 0.8 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
sand (1)
Very fine sand (2),
043 41.0| 3 | Very fine sand over | 11.3 | 0.7 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
silt/clay (1)
044 3993 Fine sand (3) 6.0 [ 1.5 3 Sand Sheet (3) Sand Sand or Finer IND No None - Small Shell Fragment(s)
045 39.1| 3 Fine sand (3) 6.4 | 0.7 2 Sand Sheet (2) Sand Sand or Finer IND No None - None
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Fine sand (2), Fine
046 37.9| 3 | sand over very fine | 9.1 | 1.8 3 Sand Sheet (3) Sand Sand or Finer IND No None - Large Shell Fragment(s)
sand (1)
047 36.2| 3| Medium sand (3) 6.1 [ 1.2 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
048 37.1| 3 Fine sand (3) 4.8 | 0.5 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
049 36.6| 3| Medium sand (3) 46 | 1.0 3 Sand Sheet (3) Sand Sand or Finer IND No None - Small Shell Fragment(s)
Fine sand (2), Fine
050 43.3| 3 | sandoversilticlay | 7.7 | 1.2 3 Sand Sheet (3) Sand Sand or Finer IND No None - Small Shell Fragment(s)
@
051 40.2| 3 Fine sand (3) 5.8 | 0.8 3 Sand Sheet (3) Sand Sand or Finer IND No None - Shell Hash
052 3713 Fine sand (3) 6.4 | 1.3 3 Sand Sheet (3) Sand Sand or Finer IND No None - Shell Hash
Sand over very
053 39.6| 3| coarse sand (2), 85 | 33 3 Sand with Mobile Slightly Slightly Gravelly 8.07 No None ) None
Very coarse sand Gravel (3) Gravelly Sand
over sand (1)
054 38.5(3 Fine sand (3) 6.2 | 1.0 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
055 38.8| 3 Fine sand (3) 6.2 [ 21 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
056 45.1| 3 Verysfillgﬁlesljrzg)over 140| 05 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
057 35.8] 3 Fine sand (3) 50 | 1.1 3 Sand Sheet (3) Sand Sand or Finer IND No None - Large Shell Fragment(s)
057E1 35.2|3 Fine sand (3) 5.0 [ 0.9 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
057E2 34.7| 3 Fine sand (3) 6.2 | 0.6 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
Large Shell Fragments,
057wW1 36.6| 3 Fine sand (3) 51 | 0.7 3 Sand Sheet (3) Sand Sand or Finer IND No None - Shell Hash, Unidentified
Object
057wW2 38.5/3 Fine sand (3) 4.2 | 0.8 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
. . Large Shell Fragment(s),
Coarse sand over Slightly Slightly Gravelly )
058 33.2|3 finer sediment (3) 6.0 | 1.7 3 Sand Sheet (3) Gravelly Sand 2.63 No None Shell Hasl},eitand Dollar
059 35.0| 3| Medium sand (3) 58 | 15 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
Medium sand (1), Patchy P_ebbles'on
Very coarse sand Sand with Mobile Slightly Slightly Gravelly Ripples
060 36.2| 3 71 | 1.7 3 Gravel (2), Sand 17.41 No 90.10 None
(1), Very coarse - : Gravelly Sand 3)
with Mobile Gravel
sand over sand (1) (1)
061 34.7| 3 Fine sand (3) 49 | 0.7 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
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Fine sand over
silt/clay (1), Fine Sand Sheet (1), . .
062 35.2| 3 | sand over very fine | 84 | 0.7 3 Sand with Mobile Slightly Slightly Gravelly 4.75 No None - Shell Hash
h Gravelly Sand
sand (1), Very fine Gravel (2)
sand (1)
063 33.3] 3| Medium sand (3) 6.5 [ 1.7 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
064 34.1| 3| Medium sand (3) 6.7 | 1.4 3 Sand Sheet (3) Sand Sand or Finer IND No None - Small Shell Fragment(s)
065 33.3/ 3| Medium sand (3) 54 114 3 Sand Sheet (3) Sand Sand or Finer IND No None - Shell Hash
066 34.1| 3| Medium sand (3) 52 [ 1.3 3 Sand Sheet (3) Sand Sand or Finer IND No None - Small Shell Fragment(s)
Fine sand over Sand Sheet (1)
067 358l 3 silt/clay (2), M_edlum 137 | 0.7 3 Sand with Mobile Slightly Slightly Gravelly 8.10 No None ) Shell Hash, Small Shell
sand over finer Gravelly Sand Fragment(s)

sediment (1) Gravel (2)
068 34.2| 3 Fine sand (3) 53 | 0.8 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
Finer sediment over

pebble (1), Granule sand with Mobile Ripples
069 32.5| 3 | oversand (1), Very | 45 | 1.8 3 Gravel (3) Gravelly Gravelly Sand 10.70 No F()% 52.58 Small Shell Fragment(s)
coarse sand over

sand over pebble (1)

Sand Sheet (2),

070 38.3| 3 Fine sand (3) 46 | 21 3 Sand with Mobile Sand Sand or Finer 6.61 No None - Shell Hash
Gravel (1)
Coarse sand over . . . . Large Shell Fragments,
071 36.4| 3| finer sediment (2), | 3.6 | 0.8 3 Sand with Mobile Slightly Slightly Gravelly 3.46 No None - Seagrass Detritus, Shell
: Gravel (3) Gravelly Sand
Medium sand (1) Hash
Pebble over finer
072 35.2| 3 sediment (2), Very 56 | 1.6 3 Sand with Mobile Gravel Mixes Sandy Gravel 4.39 No Ripples 48.75 None
coarse sand over Gravel (3) 1)
sand (1)
Coarse Pebbles on
Fine sand (1) Sand (1),
073 3313 ) g 10 | 0.8 3 Continuous Large | Gravel Mixes Sandy Gravel 39.86 No None - None
Indeterminate (2)
Pebbles and
Cobbles on Sand (2)
) Continuous Large
073E1 329|3 Fine sand (1), 01 |11 3 Pebbles and Gravel Mixes Sandy Gravel 19.64 No None - None

Indeterminate (2) Cobbles on Sand (3)

Continuous Large
073E2 32.4| 3| Indeterminate (3) 01 | 18 3 Pebbles and Gravel Mixes Sandy Gravel 21.75 No None - None
Cobbles on Sand (3)

47



Revolution
Wind

Powered by

@rsted &

Eversource

Benthic Assessment Technical Report

Table 2.2-5 SPI/PV G&G Results — RWF

c o c
'g o g O] OE) [0} @
gle g |28l = S o g 2 ¢ | & | eE £
a) = |2 2E|=S| o e 2 72 2 o - 5 8
= = | ® ) G| Sw|l ® G o © a3 T~ o ° 5 < o
5 S | 2|SPISediment Type|a = | 2 8| © £0 = 32 2E & & i) =
= 0|z (# of reps) ES|@c| & T 5 < n S S = o el k3]
8 = %] [0) < =3 S [T (] 1S c = o
» 2|z £A8|§83 & o i’ oo g 2 5 S °
© E L5 > [3) 7] — > w“— 4 °
dk g [=¢| B g g 3 S g 3 | =2 &
O s Pt ]
=
O =
Patchy Cobbles on
073wW1 33.2| 3 Fine sand (3) 1.0 | 0.9 3 | Sand (2), Sand with Gravelly Gravelly Sand 138.09 Yes None - None
Mobile Gravel (1)
. Patchy Cobbles &
Fine sand (1),
073W2 33.7| 3 | Indeterminate (1), 1.7 | 0.9 3 Boulders on Sand Gravelly Gravelly Sand 48.73 Yes None - Large Shell Fragment(s),
. (2), Patchy Cobbles Small Shell Fragment(s)
Medium sand (1)
on Sand (1)
074 32.7| 3 Medlum ;and OVer | 67 | 1.6 3 Sand Sheet (3) Sand Sand or Finer 2.12 No None - None
finer sediment (3)
Continuous Large
Cobbles and
Fine sand (2), Boulders on Sand Slightly Slightly Gravelly )
075 3293 Indeterminate (1) 36 | 11 3 (1), Patchy Cobbles Gravelly Sand 302.55 Yes None None
on Sand (1), Sand
Sheet (1)
IND (1), Patchy
076 33.3| 3| Indeterminate (3) 0.0 | IND 3 | Cobbles & Boulders | Gravel Mixes Sandy Gravel 580.21 Yes None - None
on Sand (2)
077 33.8] 3 Fine sand (3) 40 | 10 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
Patchy Pebbles on
Fine sand (1), Sand Sand with Mobile . Ripples
078 31.7| 3 over granule (2) 50 | 14 3 Gravel (2), Sand Gravel Mixes Sandy Gravel 4.67 No ) 51.09 Small Shell Fragment(s)
Sheet (1)
079 325| 3 | Medumsandover |, 5 | 5 sand Sheet (3) sand sand or Finer IND No | None : None
finer sediment (3)
080 31.3|3 Fine sand (3) 54 | 0.9 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
Patchy Cobbles on
081 30.7| 3| Coarse sand (3) 20 | 26 3 | Sand (2), Sand with Gravelly Gravelly Sand 5.12 No None - None
Mobile Gravel (1)
Sand Sheet (2),
082 37.0| 3| Medium sand (3) 52 | 1.1 3 Sand with Mobile Sand Sand or Finer 9.67 No None - Small Shell Fragment(s)
Gravel (1)
Coarse sand (1),
Pebble over finer Patchy Pebbles on Ripoles
083 33.8| 3 | sediment (1), Very | 3.6 | 1.5 3 Sand with Mobile Gravelly Gravelly Sand 9.99 No '?g) 61.28 Small Shell Fragment(s)
coarse sand over Gravel (3)
sand (1)
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Patchy Cobbles &
Fine sand (2), Boulders on Sand )
084 3293 Indeterminate (1) 18 | 1.7 3 (1), Patchy Cobbles Gravelly Gravelly Sand 35.26 Yes None Small Shell Fragment(s)
on Sand (2)
085 35.0[ 3 Fine sand (3) 55 ] 1.0 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
Medium sand (1),
086 33.9| 3| Mediumsandover | 54 | 1.0 3 Sand Sheet (3) Sand Sand or Finer IND No None - Sand Dollar Test(s)
finer sediment (2)
Granule over sand Patchy Pebbles on Rioples
087 33.8| 3 (2), Sand over 59 | 1.7 3 Sand with Mobile | Gravel Mixes Sandy Gravel 8.20 No '?f) 57.77 Small Shell Fragment(s)
granule (1) Gravel (3)
. Patchy Boulders on
Medium sand (2), . .
088 32.8| 3 | Mediumsandover | 6.9 | 1.8 3 Saggl (1), Peétchﬁ gllght:ly Sllghtlsy G(rjavelly 315.35 Yes None - I_SargcTI SST]eIIII Fragment(s),
finer sediment (1) Pebbles on San ravelly an ma ell Fragment(s)
(1), Sand Sheet (1)
Granule over sand Sand with Mobile
089 3213 (1), Very coarse 79 | 41 3 Gravel Mixes Sandy Gravel 2.93 No None - Small Shell Fragment(s)
Gravel (3)
sand over sand (2)
Coarse sand over . . . . .
090 32.3| 3| finer sediment (2), | 5.9 | 1.6 3 Sangr\;v\l,t; Iz/lsc))blle é:fvh;:?/ Sllghtlsya(r.‘:(r‘avelly 2.76 No RIF()%leS IND Large Shell Fragment(s)
Medium sand (1) Y
091 32.7| 3 Fine sand (3) 50 [ 1.0 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
092 33.4(3 Fine sand (3) 4.8 | 0.5 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
093 33.9[3 Fine sand (3) 53 | 0.7 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
Sand Sheet (2),
094 33.4|3 Fine sand (3) 52 | 19 3 Sand with Mobile Sand Sand or Finer 7.86 No None - None
Gravel (1)
Finer sediment over
coarse sand (1), Sand Sheet (1), . . )
095 32.8/ 3| Mediumsand (1), | 7.0 | 1.2 | 3 | Sand with Mobile Slightly Slightly Gravelly 2.62 No | RIPPIES | 5353 | Large Shell Fragment(s)
; Gravelly Sand 3)
Medium sand over Gravel (2)
finer sediment (1)
096 33.7] 3 Fine sand (3) 52 [ 1.0 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
097 3453 | Mediumsand(3) | 62 | 1.4 | 3 | Sand Sheet(3) sand Sand or Finer IND No | None .| sShel F';zhm;:’t‘(as')' Shell
098 35.9| 3| Medium sand (3) 7.7 [ 11 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
099 35.2| 3| Medium sand (3) 58 [ 1.2 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
Coarse sand over Sand Sheet (2),
100 35.5| 3| finer sediment (1), | 5.6 | 1.5 3 Sand with Mobile Sand Sand or Finer 2.24 No None - None
Fine sand (2) Gravel (1)
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Finer sediment over . . . .
101 346|3| coarsesand (2), | 57 | 2.6 | 3 | Sandwith Mobile Slightly Slightly Gravelly 3.29 No | None - None
. Gravel (3) Gravelly Sand
Medium sand (1)
102 3413 Fine sand (3) 43 | 1.2 3 Sand Sheet (3) Sand Sand or Finer IND No None - Sand Dollar Test(s)
Sand Sheet (2),
103 34.9| 3 Fine sand (3) 51 | 1.6 3 Sand with Mobile Sand Sand or Finer 2.68 No None - None
Gravel (1)
Coarse sand over
finer sediment (1), Sand with Mobile ) Large Shell Fragment(s),
104 34.8( 3 Very coarse sand 52 | 1.5 3 Gravel (3) Gravelly Gravelly Sand 3.24 No None Small Shell Fragment(s)
over sand (2)
105 37.1 3 Fine sand (3) 6.3 [ 0.9 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
Coarse sand (1),
Coarse sand over . . . . .
106 37.7| 3| finer sediment (1), | 59 | 2.3 | 3 Sa”gr\g\',tg, 'é(;b"e gfvhé:?/ S“ghtga%ave"y 3.27 No R"(’g)'es 59.03 None
Very coarse sand y
over sand (1)
Coarse sand (1),
Sand over very Sand with Mobile Ripples
107 38.3| 3 coarse sand (1), 80 | 22 3 Gravel (3) Gravelly Gravelly Sand 2.74 No 3) 68.66 None
Very coarse sand (1)
Coarse sand (2), Patchy Cobbles on
108 37.5| 3| Coarsesandover | 58 | 3.0 3 Sand (1), Sand with Gravelly Gravelly Sand 3.15 No None - None
finer sediment (1) Mobile Gravel (2)
Coarse sand over Sand with Mobile Slightly Slightly Gravelly )
109 364/3 finer sediment (3) 59 | 34 3 Gravel (3) Gravelly Sand 336 No None None
110 36.0{ 3 Fine sand (3) 5.6 | 0.7 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
Coarse sand over Sand with Mobile Slightly Slightly Gravelly Ripples Large Shell Fragment(s),
1 3133 finer sediment (3) 318 3 Gravel (3) Gravelly Sand 5.04 No (2 7139 Shell Hash
112 37.5| 3| Medium sand (3) 58 [ 1.3 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
Sand Sheet (2),
113 37.3| 3| Medium sand (3) 53 | 1.2 3 Sand with Mobile Sand Sand or Finer 2.20 No None - Sand Dollar Test(s)
Gravel (1)
114 36.9| 3 |Very coarse sand (3)| 5.1 | 1.8 | 3 Sa”gr‘;”\'/tgl 'g‘;b"e Gravelly Gravelly Sand 3.01 No R"E‘g)'es 71.63 | Small Shell Fragment(s)
Coarse sand (2), . . . . .
115 36.2| 3| Verycoarsesand | 69 | 20 | 3 Sa”g W'thl 'Vg"b"e g"ght:?’ S"ght'sy Gga"e"y 3.96 No R'pf'es 64.12 None
over sand (1) ravel (3) ravelly an 1)
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Very coarse sand . . .
116 34.9| 3 (1), Very coarse 73 | 1.4 3 Sand with Mobile Gravel Granule 241 No Ripples IND Large Shell Fragment(s)
Gravel (3) 1)
sand over sand (2)
117 35.0| 3 |Very coarse sand (3)| 6.7 | 3.2 3 Sangr\;v:ltgl 'é(;b"e Gravelly Gravelly Sand 2.47 No None - Skate Egg Case
Coarse sand over Sand with Mobile Slightly Slightly Gravelly Ripples
118 36113 finer sediment (3) 63121 3 Gravel (3) Gravelly Sand 4.92 No (1) 63.87 None
Patchy Pebbles on
Coarse sand (1), Sand with Mobile Slightl Sliahtly Gravell
119 35.6| 3| Verycoarsesand | 6.3 | 20 | 3 | Gravel (1), Sand gnty gnty y 5.12 No | None - Small Shell Fragment(s)
- : Gravelly Sand
over sand (2) with Mobile Gravel
2
Coarse sand over Sand Sheet (2), . .
120 34.9| 3 | finer sediment (2), | 6.3 | 2.1 3 Sand with Mobile Slightly Slightly Gravelly 3.66 No None - Large Shell Fragment(s),
; Gravelly Sand Small Shell Fragment(s)
Medium sand (1) Gravel (1)
Coarse sand over
finer sediment (1), . . .
121 35.0| 3| Mediumsand (1), | 62 | 1.0 | 3 Sa”gr‘g\'/tgl 'é‘;b"e Gravelly Gravelly Sand 474 No R"(’g)'es 65.35 "Sargl"l 2?]2"" ';rrzgr:fe:tt((ss))
Very coarse sand 9
over sand (1)
Coarse sand over . . . . Moon Snail Egg Case,
122 36.3| 3| finer sediment (2), | 4.6 | 0.8 | 3 | Sandwith Mobile Slightly Slightly Gravelly 2.97 No | None - Sand Dollar Test, Shell
; Gravel (3) Gravelly Sand
Medium sand (1) Hash
123 35.6| 3| Mediumsand(3) | 53 | 2.8 Sand Sheet (3) Sand Sand or Finer IND No R"Zg)'es 33.05 Shell Hash
124 329(3 Fine sand (3) 5.6 | 0.7 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
Coarse sand over
125 34.5| 3| finer sediment (2), | 6.1 | 1.2 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
Medium sand (1)
Coarse sand over Ripoles
126 37.1| 3| finer sediment (1), | 5.9 | 1.7 3 Sand Sheet (3) Sand Sand or Finer IND No F()]F_’) 7.62 None
Medium sand (2)
Coarse sand (2), Sand with Mobile Slightly Slightly Gravelly Ripples
127 37.7| 3 Very coarse sand (1) 27 | 1.2 3 Gravel (3) Gravelly Sand 3.12 No 3) 70.15 Small Shell Fragment(s)
Very coarse sand Sand with Mobile Slightly Slightly Gravelly Ripples
128 37.6| 3 over sand (3) 81 |24 3 Gravel (3) Gravelly Sand 2.49 No @) IND Small Shell Fragment(s)
Very coarse sand . . . . .
129 37.8| 3 (1), Very coarse 59 | 3.3 3 Sand with Mobile Slightly Slightly Gravelly 7.48 No Ripples 78.06 Large Shell Fragment(s)
Gravel (3) Gravelly Sand (1)
sand over sand (2)
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Granule over sand
(1), Pebble over Patchy Pebbles on Ripoles
136 34.2| 3 | finer sediment (1), | 4.9 | 3.0 3 Sand with Mobile | Gravel Mixes Sandy Gravel 7.49 No r()g) 34.62 None
Very coarse sand Gravel (3)
over sand (1)
Pebble over finer
sediment (2), Very Patchy F_’ebbles_on . Ripples
137 32.7| 3 coarse sand over 6.9 | 3.6 3 Sand with Mobile | Gravel Mixes Sandy Gravel 9.92 No a) 67.43 None
sand (1) Gravel (3)
Continuous Large
Indeterminate (2), Boﬁl?ité?lseSnaggnd Large Shell Fragment(s)
138 31.8| 3| Very coarse sand 15 | 21 3 h Gravel Sandy Gravel 66.29 Yes None - hell h ’
over sand (1) (1), IND (1), Patchy Shell Has
Cobbles & Boulders
on Sand (1)
Patchy Cobbles on
Coarse sand (1), Sand (2), Patchy Rioples
139 31.6| 3| Very coarse sand 28 | 1.5 3 Pebbles on Sand Gravelly Gravelly Sand 37.78 No F()f) 67.96 Large Shell Fragment(s)
over sand (2) with Mobile Gravel
)]
140 33.2| 3 Fine sand (3) 49 | 11 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
Pebble over finer Patchy F_'ebbles'on
sediment (2), Very Sand with Mobile . Ripples
141 36.4| 3 coarse sand over 40 | 25 3 Gravel (1), Sand Gravel Mixes Sandy Gravel 9.94 No 3) 40.55 None
sand (1) with Mobile Gravel
@
Patchy Boulders on
Pebble over finer Sand (1), Patchy Ripoles
142 34.7| 3 | sediment (1), Very | 6.0 | 1.2 3 Pebbles on Sand Gravel Mixes Sandy Gravel 2.88 Yes F()g) 49.32 None
coarse sand (2) with Mobile Gravel
)
Patchy Pebbles on
Coarse sand (1), Sand with Mobile . Ripples
143 33.2(3 Fine sand (2) 3.7 | 15 3 Gravel (1), Sand Sand Sand or Finer 2.08 No ) 53.79 Skate Egg Case
Sheet (2)
Coarse sand (1),
Pebble over finer Patchy F.'ebbles'on Ripples
144 34.6| 3 sediment (1), Very 26 | 3.0 3 Sand with Mobile Gravelly Gravelly Sand 5.90 No @) IND Small Shell Fragment(s)
coarse sand (1) Gravel (3)
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Continuous Large
Cobbles and
. Boulders on Sand .
201 32.5| 3| Indeterminate (3) 0.0 | IND 3 (1), Patchy Cobbles Gravel Mixes Sandy Gravel 355.11 Yes None - Small Shell Fragment(s)
& Boulders on Sand
2
Patchy Pebbles on
Granule (2), Granule Sand with Mobile Ripples
202 35.0| 3 ' 6.5 | 1.0 3 Gravel (1), Sand Gravel Granule 2.90 No 75.21 None
over sand (1) - : 3)
with Mobile Gravel
@)
Fine sand (2), Patchy Cobbles on Slightly Slightly Gravelly ) .
203 345| 3 Indeterminate (1) 12 | 2.2 Sand (3) Gravelly Sand 122.40 No None Nudibranch Eggs
204 316/ 3 Fine sand (3) 57 |1 13 Sand Sheet (3) Sand Sand or Finer IND No None - None
Medium sand over . ) Large Shell Fragment(s),
205 3413 finer sediment (3) 57 | 1.3 3 Sand Sheet (3) Sand Sand or Finer IND No None Small Shell Fragment(s)
Very coarse sand Patchy Boulders on Ripples
206 32.8] 3 ozer sand (3) 48 | 20 | 3 |sand(1), Sandwith | Gravelly Gravelly Sand 3.96 Yes ‘(’f) IND None
Mobile Gravel (2)
207 33.1| 3| Medium sand (3) 18 | 15 3 Sand Sheet (3) Sand Sand or Finer 2.36 No None - Large Shell Fragment(s)
Fine sand (1) Patchy Boulders on
208 32.7| 3 ) y 21 | 13 3 Sand (2), Patchy Gravelly Gravelly Sand 679.66 Yes None - None
Medium sand (2)
Cobbles on Sand (1)
. Patchy Cobbles on . )
209 35.4| 3 | Indeterminate (1), | 4 ¢ | 14 | 3 | gand(2), Patchy Slightly Slightly Gravelly | 147794 | No | None , None
Medium sand (2) Gravelly Sand
Pebbles on Sand (1)
Coarse sand over Patchy Cobbles on
finer sediment (1), Sand (1), Sand Slightly Slightly Gravelly Ripples
210 3093 Very coarse sand 42 |11 s Sheet (1), Sand with Gravelly Sand 289 No 2) IND None
over sand (2) Mobile Gravel (1)
Patchy Pebbles on
Very coarse sand Sand with Mobile .
211 33.9| 3 (2), Very coarse 25 | 2.3 3 Gravel (2), Sand Gravel Granule 3.36 No None - S“:qoacl)ln Sshg?l'lsggn?;sfs’)
sand over sand (1) with Mobile Gravel 9
(€]
Coarse sand (1), . . . . .
212 37.7| 3| Coarsesandover | 6.9 | 1.6 | 3 Sangrg\',t; |z/|3c)>b||e gfvhet:?/ S“ghtlsya%ave"y 11.14 No R"()g)'es IND None
finer sediment (2) Y
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Coarse sand over Patchy Cobbles on
213 34.4| 3| ; ) 25 | 29 3 | Sand (2), Sand with Gravelly Gravelly Sand 92.73 No None - Small Shell Fragment(s)
finer sediment (3) .
Mobile Gravel (1)
Continuous Large
Cobbles and
Indeterminate (1) Boulders on Sand .
214 332( 3| Pebbleoverfiner | 3.4 | 1.3 | 3 |(DPalehy Pebbles | qrpepives | sandy Gravel 337.24 | Yes | RIPPIES | 7345 None
sediment (2) on Sand with Mobile 2
Gravel (1), Sand
with Mobile Gravel
@
Patchy Cobbles &
Fine sand (2) Boulders on Sand
215 3143 ; g 10 | 0.8 3 | (2), Patchy Pebbles | Gravel Mixes Sandy Gravel 92.59 Yes None - Barnacle Hash
Indeterminate (1) . -
on Sand with Mobile
Gravel (1)
Indeterminate (1) Patchy Boulders on
216 30.8| 3 Very coarse sand (’2) 1.7 | 2.3 3 Sand (2), Patchy Gravelly Gravelly Sand 28.50 Yes None - Barnacle Hash, Shell Hash
y Pebbles on Sand (1)
Patchy Cobbles &
Boulders on Sand
Coarse sand (1) (1), Patchy Pebbles Ripples
217 3153 . \ 0.3 | 0.5 3 |on Sand (1), Patchy | Gravel Mixes Sandy Gravel 165.70 Yes bp 41.67 Barnacle Hash
Indeterminate (2) 1)
Pebbles on Sand
with Mobile Gravel
@
Fine sand (1) Patchy Cobbles &
218 29.2| 3 . g 0.1 | 09 3 Boulders on Sand | Gravel Mixes Sandy Gravel 89.34 Yes None - None
Indeterminate (2) 3)
Fine sand (1) Patchy Cobbles &
218E1 29.0( 3 . ! 01 |10 3 Boulders on Sand Gravelly Gravelly Sand 60.23 Yes None - None
Indeterminate (2) 3)
Medium sand (1), Patchy Pebbles on Ripoles
218E2 28.8| 3| Very coarse sand 28 | 1.3 3 Sand with Mobile Gravelly Gravelly Sand 7.00 No ?g) 41.22 None
over sand (2) Gravel (3)
Patchy Boulders on
Indeterminate (2) Sand (1), Patchy
218w1 29.7| 3 ) "1 01|09 3 | Cobbles & Boulders | Gravel Mixes Sandy Gravel 398.10 Yes None - Spent Squid Eggs
Medium sand (1)
on Sand (1), Patchy
Cobbles on Sand (1)
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Coarse sand (1),
Coarse sand over . . . . .
218W2 20.9| 3| finer sediment (1), | 43 | 1.5 | 3 | Sandwith Mobile Slightly Slightly Gravelly 7.92 No | RiPPles | gq og None
Gravel (3) Gravelly Sand 2)
Very coarse sand
over sand (1)
Indeterminate (2) IND (1), Patchy
219 28.3| 3 g 1.7 | 0.7 3 | Cobbles & Boulders | Gravel Mixes Sandy Gravel 308.89 Yes None - Barnacle Hash
Very coarse sand (1)
on Sand (2)
Patchy Boulders on
Indeterminate (2), Sand (1), Patchy Barnacle Hash Small
220 34.8| 3| Pebble over finer 06 | 2.2 3 | Cobbles & Boulders | Gravel Mixes Sandy Gravel 54.41 Yes None - Shell Fra mént(s)
sediment (1) on Sand (1), Patchy 9
Cobbles on Sand (1)
Fine sand (1) Patchy Cobbles & Barnacle Hash, Large
220E1 34.7| 3 . ; 0.1 | 0.5 3 Boulders on Sand | Gravel Mixes Sandy Gravel 231.39 Yes None - Shell Fragment(s), Skate
Indeterminate (2)
(3) Egg Sack
nceterminte 2,
220E2 34.7 3| Verycoarsesand | 1.5 | 1.7 3 (2), Sand with Gravelly Gravelly Sand 156.45 Yes '?f) 52.66 Barnacle Hash
over sand (1) Mobile Gravel (1)
Patchy Boulders on
220wW1 35.0| 3| Indeterminate (1), | 2.5 | 24 3 (1), Patchy Pebbles Gravelly Gravelly Sand 735.37 Yes None - Large Shell Fragment(s)
Medium sand (1) on Sand with Mobile
Gravel (1)
Patchy Cobbles &
220W2 34.8| 2 | Indeterminate (2) 0.0 | IND 3 Boulders on Sand Gravelly Gravelly Sand 130.53 Yes None - Small Shell Fragment(s)
(©)
221 3453 Fine sand (3) 48 | 1.0 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
222 3353 Fine sand (3) 55 [ 0.8 3 Sand Sheet (3) Sand Sand or Finer IND No None - Shell Hash
223 42.1| 3| Veryfinesand (3) | 11.8 | 1.1 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
Sand with Mobile Slightly Slightly Gravelly )
224 44.7| 3 |Very coarse sand (3)| 7.1 | 2.1 3 Gravel (3) Gravelly Sand 2.62 No None Large Shell Fragment(s)
225 42.6/ 3| Veryfinesand(3) | 88 | 0.9 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
226 42.71 3| Veryfinesand (3) | 11.7 | 1.7 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
227 46.0/ 3| Veryfinesand (3) | 183 | 1.1 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
228 38.2| 3 Fine sand (3) 46 | 0.9 3 Sand Sheet (3) Sand Sand or Finer IND No None - Small Shell Fragment(s)
229 39.7] 3 Fine sand (3) 50 | 1.0 3 Sand Sheet (3) Sand Sand or Finer IND No None - Small Shell Fragment(s)
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230 40.3| 3 Flneﬁrslzr;(ir?ge(g;/ery 9.1 | 0.7 3 Sand Sheet (3) Sand Sand or Finer IND No None Small Shell Fragment(s)
231 42.3| 3 Medlum s_and OVer | 52 | 1.2 3 Sand Sheet (3) Sand Sand or Finer IND No None Small Shell Fragment(s)
finer sediment (3)
Continuous Large
Pebbles and
Indeterminate (1), Cobbles on Sand Barnacle Hash, Large
232 35.3( 3 Medium sand (2) 16 | 1.8 3 (1), Patchy Pebbles Gravelly Gravelly Sand 223.13 Yes None Shell Fragment(s)
on Sand with Mobile
Gravel (2)
233 36.2| 3 Fine sand (3) 4.2 | 0.6 3 Sand Sheet (3) Sand Sand or Finer IND No None None
Fine sand (1), Fine
234 38.8| 3 | sand over veryfine | 7.6 | 1.4 3 Sand Sheet (3) Sand Sand or Finer IND No None Small Shell Fragment(s)
sand (1)
235 40| 3 |Very coarse sand (3)| 68 | 11 | 3 | SgWN 'é‘;b"e Gravelly Gravelly Sand 210 | No | None : None
236 394(3 Fine sand (3) 70 [ 1.0 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
237 36.6| 3| Medium sand (3) 58 | 24 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
Fine sand (2), Fine
238 36.9| 3| sandoversilt/clay | 5.3 | 1.1 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
)]
Fine sand (2), . ) Large Shell Fragment(s),
239 38.7( 3 Medium sand (1) 39 | 1.6 3 Sand Sheet (3) Sand Sand or Finer IND No None Shell Hash
240 41.4|3 Fine sand (3) 59 [ 1.1 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
241 38.0{ 3 Fine sand (3) 5.7 | 0.7 3 Sand Sheet (3) Sand Sand or Finer IND No None - Shell Hash
Coarse sand (1),
242 38.4| 3| Coarsesandover | 6.0 | 0.8 3 Sand Sheet (3) Sand Sand or Finer IND No None - Moon Snail Egg Case
finer sediment (2)
Fine sand (1), Fine
243 36.4| 3| sandoversilt/clay | 7.6 | 1.2 3 Sand Sheet (3) Sand Sand or Finer IND No None - Shell Eash, Small Shell
2 ragment(s)
244 33.7| 3 Fine sand (3) 53 [ 1.2 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
Patchy Cobbles on
. Sand (1), Sand Slightly Slightly Gravelly )
245 34.6( 3 Fine sand (3) 43 | 0.5 3 Sheet (1), Sand with Gravelly Sand 106.30 No None Small Shell Fragment(s)
Mobile Gravel (1)
246 35.4| 3 Fine sand (3) 53 ] 1.2 2 Sand Sheet (2) Sand Sand or Finer IND No None - Moon Snail Egg Case
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Patchy Pebbles on
Very coarse sand Sand with Mobile Ripples
247 33.0/ 3| (1), Very coarse 45 | 1.9 3 Gravel (2), Sand Gravelly Gravelly Sand 22.16 No F(Jg) 38.45 None
sand over sand (2) with Mobile Gravel
(1)
Patchy Pebbles on
Very coarse sand Sand with Mobile Ripoles
248 33,5/ 3| (1), Very coarse 36 | 26 3 Gravel (1), Sand Gravelly Gravelly Sand 13.58 No ‘()f) IND Moon Snail Egg Case
sand over sand (2) with Mobile Gravel
2
Continuous Large
249 317 3| Indeterminate (3) | 0.0 |IND | 3 Cobbles and Gravel Cobble 17491 | Yes | None . Shell Hash
Boulders on Sand
®3)
250 3453 Fine sand (3) 8.2 | 0.9 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
Fine sand (1), Very Sand Sheet (1), RipplES
251 34.8| 3 | coarse sand over 74 | 3.1 3 Sand with Mobile Gravelly Gravelly Sand 5.43 No F()]F_’) 62.86 Shell Hash
sand (2) Gravel (2)
Coarse sand (2) Patchy Cobbles on
252 36.0| 3 ; . 44 | 1.3 3 Sand (2), Patchy Gravelly Gravelly Sand 163.69 No None - Small Shell Fragment(s)
Medium sand (1)
Pebbles on Sand (1)
Sand with Mobile Slightly Slightly Gravelly )
253 34.2| 3| Coarse sand (3) 82 | 19 3 Gravel (3) Gravelly Sand 2.78 No None Large Shell Fragment(s)
Sand Sheet (1), . .
254 35.6/3| Coarsesand(3) | 50 | 3.9 | 3 Sand with Mobile Slightly Slightly Gravelly 241 No None - Small Shell Fragment(s)
Gravelly Sand
Gravel (2)
Sand Sheet (1), . .
255 3263 | Coarsesand(D). | 54 | 14 | 3 | sandwith Mobile Slightly Slightly Gravelly 6.47 No | None . None
Medium sand (2) Gravelly Sand
Gravel (2)
Patchy Pebbles on
Very coarse sand Sand with Mobile Riobles
256 345| 3 (2), Very coarse 84 | 1.3 3 Gravel (2), Sand Gravel Mixes Sandy Gravel 16.49 No F()g) 66.36 None
sand over sand (1) with Mobile Gravel
@
Very coarse sand . . )
257 336|3| (2 Verycoarse | 57 | 36| 3 | SandwithMobile | o Gravelly Sand 476 No | Ripples | 255y None
Gravel (3) (1)
sand over sand (1)
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Patchy Pebbles on
Coarse sand (1), . .
Pebble over finer Sand with Mobile . Ripples B
258 35.4|3 : 5.0 | 1.3 3 Gravel (2), Sand Gravel Mixes Sandy Gravel 17.81 No 32.81 Moon Snail Egg Case
sediment (1), Very - : 2)
coarse sand (1) with Mobile Gravel
(1)
259 34.7| 3| Medium sand (3) 74 | 0.7 3 Sand Sheet (3) Sand Sand or Finer IND No None - Shell Hash
260 37.6/ 3 Fine sand (3) 51 ] 19 3 Sand Sheet (3) Sand Sand or Finer IND No None - None
261 36.0| 3 |Very coarse sand (3)| 8.4 | 3.8 3 Sand with Mobile Gravel Granule 2.18 No Ripples IND None
Gravel (3) (1)
262 33.9(3 Fine sand (3) 54 | 0.8 3 Sand Sheet (3) Sand Sand or Finer IND No None - Small Shell Fragment(s)
n =216
Max 46.0 18.9 | 41 735.4 90.1
Min 28.3 0.0 | 0.5 2.1 7.6
Mean 36.2 58 [ 14 66.6 57.3
Standard | 5 33 | 07 136.0 16.4
Deviation
n =291
Max 46.1 18.9 | 41 735.4 90.1
Min 5.2 0.0 | 0.3 2.1 7.6
Mean 345 6.2 | 14 63.5 56.3
Standard
Deviation 6.4 3.7 | 0.7 129.1 17.3

IND=Indeterminate

"-" Replicate image not analyzed
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Continuous Soft Barnacles
001 3 | IND Low 2 IND IND 3 Large Pebbles| - Attached Sediment Attach_ed Barnacles Sparse (1 to None None No | Yes None No None No |Bryozoan, Hydroids, No
and Cobbles Fauna Hydroids <30%)
Fauna Sea Star
on Sand (3)
Soft Mobile Hydroid, Shrimp,
002 3| 477 Low 2on3 [20on3|20n3 | 3 SancéBS)heet Sediment Ir'lfaegqu? Bﬁgﬁr E;Zer;a Crustaceans on None None None | Yes | Yes None Yes | Podoceridae No Unidentified No
Fauna 9 Soft Sediments Organism
Soft Mobile I
003 31393 Low 2on3 |20on3|20n3 | 3 San%s)heet Sediment lg:[:;? B"ﬁgﬁr E;buer{a Crustaceans on None None None Yes | Yes None Yes g:ggi!lgggé No None No
Fauna 9 Soft Sediments
Soft Mobile
004 3 | IND Low 2 2 IND 3 Sand Sheet Sediment Inferred Larger Tube- Crustaceans on None None None | Yes | Yes None Yes | Podoceridae No Shrimp No
3) Fauna Building Fauna ;
Fauna Soft Sediments
Soft Mobile
005 3 [4.30 Low 2on3 |[2on3|20n3 | 3 SancéBS)heet Sediment Ir'lfaegqu? Bﬁgﬁr E;Zer;a Crustaceans on None None None | Yes | Yes None Yes | Podoceridae No Shrimp No
Fauna 9 Soft Sediments
Soft
006 3 |4.80 Low 2on3 |2on3|20n3| 3 San%s)heet Sediment lg:[:;? B"ﬁgﬁr E;buer{a Varies None None None | Yes | Yes None Yes | Podoceridae No Shrimp No
Fauna 9
Soft
Sand Sheet N Inferred Larger Tube- Larger Deep- . .
007 3 |4.82 Low 2on3 [20on3|20n3 | 3 @) S'eic;meant Fauna Building Fauna | Burrowing Fauna None None None | Yes | Yes None Yes | Podoceridae No Shrimp No
Soft Hydroids,
008 3 [6.35 Low 2 2->3 3 3 Sand Sheet Sediment Inferred Larger Tube- Larger Deep- None None None | Yes | Yes None Yes | Podoceridae No Nudibranch, No
3) Fauna Building Fauna |Burrowing Fauna - .
Fauna Paguroid(s), Shrimp
Soft
009 3 | 4.46 Low 2->3 |2->3|2->3]3 Sand Sheet Sediment Inferred La_lrg_er Tube- Large_r Deep- None None None | Yes | Yes None Yes | Podoceridae No None No
(©)] Fauna Fauna Building Fauna |Burrowing Fauna
Sand Sheet S.Oﬁ Inferred Larger Deep- . .
010 3 |573 Low 2on3 |2o0n3|20n3 | 3 @) Sediment Fauna Burrowing Fauna Varies None None None | Yes| Yes None Yes | Podoceridae No None No
Fauna
Soft Ampeliscid,
011 3 |4.15 Low 2on3 |[2on3|20n3 | 3 Sand Sheet Sediment Inferred Larger Tube- Larger Deep- None None None | Yes | Yes |Silver Hake | Yes | Caprellidae, No None No
3) Fauna Building Fauna |Burrowing Fauna N
Fauna Podoceridae
Soft
012 3 |4.15 Low 2 2 2->3 |3 Sand Sheet Sediment Inferred Large_r Deep- Varies None None None | Yes | Yes None Yes | Podoceridae No | Paguroid, Shrimp No
(©)] Fauna Fauna Burrowing Fauna
’ Sand Sheet Soft Inferred Larger Deep- ] .
013 3 [3.62| Medium 3 2on3|2o0n3 | 3 @) Sediment Fauna Burrowing Fauna Tracks and Trails None None None | Yes | Yes None Yes | Podoceridae No None No
Fauna
Soft
014 3 | IND Low 2on3 | IND IND 3 Sand Sheet Sediment Inferred Larger Deep- Larger Tube- None None None | Yes| Yes None Yes | Podoceridae No Sea Star(s) No
®3) Fauna Fauna Burrowing Fauna| Building Fauna
Soft
015 3 ]4.18 Low 2 2 2 3 Sand Sheet Sediment Inferred Large_r Deep- La_\rg_er Tube- None None None | Yes | Yes None Yes None No | Sea Star, Shrimp No
(©)] Fauna Fauna Burrowing Fauna| Building Fauna
Soft .
B Sand Sheet . Inferred Larger Deep- Larger Tube- Caprellidae,
016 3 | IND Low 2 2 2->3 |3 @) S'ic;meant Fauna Burrowing Fauna| Building Fauna None None None | Yes | Yes None Yes Podoceridae No None No
Soft I
Sand Sheet . Inferred Larger Deep- Larger Tube- Caprellidae, .
017 31538 Low 2on3 |2on3|20n3| 3 ®) Sgimint Fauna Burrowing Fauna| Building Fauna None None None | Yes | Yes None Yes Podoceridae No Shrimp No
Soft
018 3 [ 5.52 Low 2on3 |20on3|20n3 | 3 Sand Sheet Sediment Inferred Larggr Deep- Lel\rgler Tube- None None None | Yes | Yes None Yes | Podoceridae No None No
3) Fauna Fauna Burrowing Fauna| Building Fauna

59



Revolution
Wind

Powered by
@rsted &
Eversource

Benthic Assessment Technical Report

Table 2.2-6 SPI/PV Benthic RWF
— %) i
(%] - *
SR S g | &y s g 82 | & | B |s|s| & |B| . |
£l = N £ > a t < E . c o B 9] o 5] > 2 % o 2 =
= S =~ = S [0} = © O - o < c = S =% S = S
e gl 8| &8 2l oz @ gs o 53 gz © s |82 g E 32 2 & :
s Sl o o= Successional Stage (by | S % o g 28 5 X0} <3 E © I £ g s £ e g § S
s |5l 2| Es eplicate) | 5| £3 5 83 & es | % | s [$|3| & |&| 8 |% E 53
& c| @ EE & = @ 0 o 0 08 gao 2 8 3| ¥ & = £3 $ 3 =)
| S8 > g a o8 i Qa = g b E 5|8 < 2 ° o u %3
o| 5 3 a g ] i < g 35 2 5] alE & o [ o ] 2o
8 = g % o 3 g = 3 & T a 7] < g
= 3] <]
Sand Sheet S.Oﬂ Inferred Larger Deep- Mobile . .
019 31321 Low 2->3|2->3|2->3]3 Sediment . Crustaceans on None None None | Yes | Yes None Yes | Podoceridae No Shrimp No
®3) Fauna Burrowing Fauna
Fauna 9 Soft Sediments
Soft Mobile I
Sand Sheet . Inferred Larger Deep- Caprellidae,
020 3 | IND Low 2>3|2->3|2->3]38 @) Sediment Fauna Burrowing Fauna Crustace_ans on None None None | Yes | Yes None Yes Podoceridae No None No
Fauna Soft Sediments
Soft
021 3 [3.27 Low 2->3 [(2->3[2->3|3 Sand Sheet Sediment Inferred Larger Tube- Starfish Bed None None None | Yes | Yes None Yes None No Sea Star(s) No
3) Fauna Fauna Building Fauna
Soft
022 3 | IND Low 2->3|2->3|2->3]3 Sand Sheet Sediment Inferred Le_lrg_er Tube- Large_r Deep- None None None | Yes | Yes None Yes None No Crab, Seg Star(s), No
3) Fauna Fauna Building Fauna |Burrowing Fauna Shrimp
023 3 (192 Low 2->3 [2->3|1on3| 3 Sand Sheet Segicrlrztent Inferred Larger Deep- Varies None None None | Yes | Yes None Yes None No Sea Star(s) No
: ®3) Fauna Fauna Burrowing Fauna
Patchy
Cobbles &
Boulders on Soft
024 3 | IND None 2 IND IND 3 Sand (1), Sediment A't__tached B Large_r Diep' ﬁttgcm;d Trace (<1%) None None | Yes| No None No Podoceridae | Yes |Barnacles, Hydroids No
Sand with Fauna auna urrowing Fauna ydroids
Mobile Gravel
Patchy .
Soft . Barnacles, Colonial
Cobbles & . Attached Attached . Sparse (1 to Caprellidae, . .
025 3 | IND None 2 IND IND 3 Boulders on S'eidlment Fauna Hydroids Varies <30%) None None No | Yes None No Podoceridae Yes Lur:jlcal_t(je(séf_rab, Yes
Sand (3) auna ydroids, Shrimp
Soft
026 3 (311 Low 2->3 |2->3|2->3]3 Sand Sheet Sediment Inferred La_lrg_er Tube- Large_r Deep- None None None | Yes| Yes None Yes | Podoceridae No None No
(©)] Fauna Fauna Building Fauna |Burrowing Fauna
Soft .
} B B Sand Sheet . Inferred Larger Tube- Larger Deep- Caprellidae, "
027 3 |3.90 Low 2->3 [(2->3[2->3|3 @) S'eic;meant Fauna Building Fauna | Burrowing Fauna None None None | Yes | Yes None Yes Podoceridae No | Crab, Nudibranch No
Sand Sheet S.Oﬂ Inferred Mobile Larger Deep- . .
028 3 |4.03 Low 2->3|2->3|2->3]3 Sediment Crustaceans on . None None None | Yes | Yes None Yes | Podoceridae No Shrimp No
3) Fauna ; Burrowing Fauna
Fauna Soft Sediments
Patchy
Cobbles on Soft Mobile . .
029 3 | IND Low 2 2 IND 3 Sand (1), Sediment A't:tached Crustaceans on Varies Trace (<1%) None None No | Yes None No Caprelllgiae, No Crab(s), I_-|ydr0|ds, No
auna . Podoceridae Shrimp
Sand Sheet Fauna Soft Sediments
2
Sand Sheet Soft Inferred Larger Deep- . Ampeliscid .
030 3 | 4.06 Low 2->3 |2->3|2->3]3 Sediment . Varies None None None | Yes | Yes None Yes P No Crab, Shrimp No
3) Fauna Fauna Burrowing Fauna Podoceridae
Sand Sheet Soft Inferred Larger Tube-
031 3 | IND Low 2 2->3| IND 3 Sediment i Varies None None None | Yes | Yes None Yes None No Sea Star(s) No
(©)] Fauna Fauna Building Fauna
Soft .
Sand Sheet . Inferred Larger Tube- Larger Deep- Ampeliscid, .
032 31323 Low 2 2>3|2->3|3 @ S'eic;meant Fauna Building Fauna | Burrowing Fauna None None None | Yes | Yes None Yes Podoceridae No | Sea Star(s), Shrimp No
Soft .
033 3 | IND Low 2->3 (2->3|2->3|3 Sand Sheet Sediment None Larger Tube- Larger Deep- None None None | Yes| No None Yes | Podoceridae No Crab,_ Shrimp, No
3) Fauna Building Fauna |Burrowing Fauna Tunicate(s)
Soft
Sand Sheet : Inferred Larger Tube- Larger Deep- . .
034 3 | 175 Low 2->3 [(2->3[2->3|3 &) Sliimeam Fauna Building Fauna | Burrowing Fauna None None None | Yes | Yes None Yes | Podoceridae No Shrimp No
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Sand Sheet S.Oﬂ Inferred Larger Tube- N Ampeliscid ]
035 31294 Low 2->3 |2->3]| IND 3 Sediment i Varies None None None | Yes | Yes None Yes P No Isopod, Shrimp No
®3) Fauna Fauna Building Fauna Podoceridae
Soft
036 3 | IND Low 2->3 (2->3[2->3|3 SaszS)heet S'e:t;iLrlr;eant Ir;f:[:;]? Bjr?ggﬁLgDEZﬁ-na Bﬂﬁﬁ;?i%ia None None None | Yes | Yes Hake Yes | Podoceridae No Shﬁ%rg,mT(er?iZZ’tes No
Soft Mobile
037 3 | IND Low 2 2 2->3 |3 Sand Sheet Sediment Inferred Larger Tube- Crustaceans on None None None | Yes | Yes None Yes | Podoceridae No | Paguroid, Shrimp No
3) Fauna Building Fauna
Fauna 9 Soft Sediments
Soft
038 31268 Low 2->3|2->3|2->3]3 San%s)heet Sediment lg:[:;? Bﬁgﬁglifga B&ﬁgg\i/ei:\ngizﬁha None None None | Yes | Yes None Yes | Podoceridae No | Shrimp, Tunicates No
Fauna
Sand Sheet Soft Inferred Larger Tube- . . )
039 3 | 249 Low 2->3 [(2->3(2->3|3 @) Sediment Fauna Building Fauna Varies None None None | Yes | Yes None Yes | Podoceridae No Shrimp No
Fauna
Sand Sheet S.Oﬂ Larger Tube- Larger Deep- . . .
040 3 | IND Low 2 2>3|2->3|3 @ Sediment None Building Fauna | Burrowing Fauna None None None | Yes| No None Yes | Podoceridae No | Paguroid, Shrimp No
Fauna
Soft .
041 3 | IND Low 2 2->3|2->3]2 Sand Sheet Sediment Inferred Le_lrg_er Tube- Large_r Deep- None None None | Yes | Yes None Yes Caprelhqae, No | Sea Star, Tunicates No
) Fauna Fauna Building Fauna |Burrowing Fauna Podoceridae
Soft .
042 31229 Low 2 2->3|20on3| 3 Sand Sheet Sediment Inferred Lellrgler Tube- Large:r Deep- None None None Yes | Yes None Yes Ampellspld, No None No
3) Fauna Fauna Building Fauna |Burrowing Fauna Podoceridae
Soft .
. Sand Sheet . Inferred Larger Tube- . Caprellidae, .
043 3 [ 1.13| Medium 2 2->3|2->3]3 @) S'e;imint Fauna Building Fauna Varies None None None | Yes | Yes None Yes Podoceridae No Shrimp No
Soft .
044 3 | IND Low 2->3 |2->3|2->3]3 Sand Sheet Sediment Inferred La_lrg_er Tube- Large_r Deep- None None None | Yes | Yes None Yes Caprelhqlae, No Isopod, Shrimp No
(©)] Fauna Fauna Building Fauna |Burrowing Fauna Podoceridae
Soft
045 3 |210 Low 2 2->3|2->3]2 Sanczzs)heel Sediment None Bllj_:(l;%;:lgDEZE-na Bfi}?iﬁ;}i%?a None None None | Yes| No None Yes | Podoceridae No None No
Fauna
Soft .
Sand Sheet . Attached Larger Tube- Larger Deep- o Ampeliscid, . .
046 3 (317 Low 2->3 [(2->3[2->3|3 @ S'e;imint Fauna Building Fauna | Burrowing Fauna Trace (<1%) None None | Yes | Yes | Red Hake | Yes Podoceridae No | Hydroids, Tunicates No
Sand Sheet Soft Inferred Larger Tube- ; . .
047 3 | IND Low 2 2->3|2->3]3 ©) Sediment Fauna Building Fauna Tunicate Bed None None None | Yes | Yes None Yes | Podoceridae No Tunicates No
Fauna
Soft Mobile .
048 3 | IND Low 2->312>3|2->3|3 Sanczss)heel Sediment None BIIJEiiIngiﬁr E;?ﬁ;a Crustaceans on None None None Yes | No None Yes Iforzgigfi((:jlgé No None No
Fauna 9 Soft Sediments
Sand Sheet S.Oﬂ Larger Tube- Mobile . .
049 3 | IND Low 2->3|2->3|2->3]3 @) Sediment None Building Fauna Crustaceans on None None None | Yes| No None Yes | Podoceridae No Tunicates No
Fauna 9 Soft Sediments
Soft .
050 31228 Low 2->3 |2->3|20n3| 3 SaszS)hEEt Sediment Ig;j;? Blfillrdgiﬁ;;-ll;ilzﬁa Tracks and Trails None None None | Yes | Yes |Silver Hake | Yes Ampeliscid No Numtgg:fg' Sea No
Fauna
Sand Sheet Soft Larger Tube-
051 3 | IND Low 2 2 2 3 @) Sediment None Building Fauna None None None None No | No None Yes | Podoceridae No Tunicates No
Fauna
Soft
} Sand Sheet . Inferred Larger Tube- Larger Deep- .
052 3 | IND Low 2->3 |2on3| IND 3 @) S'eigmznt Fauna Building Fauna |Burrowing Fauna None None None | Yes | Yes None Yes | Podoceridae No None No
Sand with Soft
053 3 | IND Low 2->3 |2->3| 2->3 | 3 | Mobile Gravel | Sediment None Bi:?s&iﬁ;ia;fr;a BﬁirIT(]i?rilngl:JEEr;a None None None | Yes| No None Yes | Podoceridae No None No
3) Fauna
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Soft . Corymorpha, Crab,
054 3 | IND Low 2 2->3|2o0n3| 3 Sand Sheet Sediment Inferred Le_lrg_er Tube- Varies None None None | Yes | Yes None Yes Ampells_ud, No | Paguroid, Shrimp, No
®3) Fauna Building Fauna Podoceridae
Fauna 9 Tunicates
Soft Mobile .
055 3| 7.47 Low 2 2 2 3 Sand Sheet Sediment None La}rger Tube- Crustaceans on None None None No | No None Yes Ampellspld, No | Shrimp, Tunicates No
®?) Building Fauna h Podoceridae
Fauna Soft Sediments
Soft
. Sand Sheet N Inferred Larger Deep- Small Tube- .
056 3 (219 | Medium 2 2 3 3 @ Siimeant Fauna Burrowing Fauna| Building Fauna None None None | Yes| Yes Hake Yes | Podoceridae No Sea Star(s) No
. Corymorpha,
057 3 | IND Low 253 253|253 | 3 | SandSheet Segicrlrztent Attached Larger Tube- Crus’tvlagzlal\is on |Trace (<1%)| None None | Yes| No None Yes | Podoceridae | Yes Gastropod, No
®?) Fauna Building Fauna h Hydroids, Shrimp,
Fauna Soft Sediments N
Tunicates
Soft .
057E1 3 | IND Low 2 2 2 3 Sand Sheet Sediment None Le_lrg_er Tube- Tunicate Bed None None None No | No None Yes | Podoceridae No Crab, P_agur0|d, No
®3) Fauna Building Fauna Tunicates
Soft . . .
B Sand Sheet . Larger Tube- . Ampeliscid, Paguroid, Shrimp,
057E2 3 | IND Low 2 2 2->3 |3 @) S'e:imeant None Building Fauna Tunicate Bed None None None No | No None Yes Podoceridae No Tunicates No
Soft . .
057W1 3 | IND Low 1 1 1 3 Sand Sheet Sediment Inferred Larger Tube- Tunicate Bed None None None No | Yes None Yes | Podoceridae No Paguron_j, Shrimp, No
®3) Fauna Fauna Building Fauna Tunicates
Soft .
057W2 3 | IND Low 2 2 2>3 |3 Sand Sheet Sediment None La_lrg_er Tube- Tunicate Bed None None None No | No None Yes | Podoceridae No Crab, P_agur0|d, No
(©)] Fauna Building Fauna Tunicates
Soft Cerianthid,
058 3 | IND Low 2 2 2 3 Sand Sheet Sediment None Slm.all Tube- None None None None No | No None Yes | Podoceridae No Gastropod, No
®?) Building Fauna ) "
Fauna Paguroid, Tunicates
Soft .
059 3 | IND Low 2 2 2 3 Sand Sheet Sediment None S_mgll Tube- Larger Tube- None None None No | No None Yes | Podoceridae No Paguroid, Sand No
®3) Fauna Building Fauna | Building Fauna Dollar
Patchy
Pebbles on
Sand with Soft Attached Small Tube- Mobile
060 3 | IND Low 2 2->3| 2->3 | 3 [ Mobile Gravel | Sediment P Crustaceans on | Trace (<1%)| None None | Yes | Yes None Yes | Podoceridae No | Hydroids, Shrimp No
3 Fauna Building Fauna ;
(2), Sand with Fauna Soft Sediments
Mobile Gravel
1)
Soft .
Sand Sheet . Inferred Larger Tube- . . Crab, Shrimp,
061 3 | IND Low 2 2>3|2->3|3 @) S'eic;meant Fauna Building Fauna Tunicate Bed None None None | Yes | Yes None Yes | Podoceridae No Tunicates No
Sand Sheet Soft
062 3 |246 Low 2->3 |2->3|2->3]3 @. _Sand with Sediment None La_lrg_er Tube- Large_r Deep- None None None | Yes| No None Yes | Podoceridae No | Shrimp, Tunicates No
Mobile Gravel Fauna Building Fauna |Burrowing Fauna
(2
Corymorpha,
Soft
063 3 | IND Low 2 2 2 3 Sand Sheet Sediment None S_mgll Tube- None None None None No | No None Yes | Podoceridae No Gastropod, _Sand No
(©)] Fauna Building Fauna Dollar, Shrimp,
Tunicates
Sand Sheet S.Oﬂ Small Tube- Mobile . Gasltropodl,
064 3 | IND Low 2 2 2 3 @ Sediment None Building Fauna Crustaceans on None None None No | No None Yes | Podoceridae No | Paguroid, Shrimp, No
Fauna 9 Soft Sediments Tunicate(s)
Soft Mobile .
065 3 | IND Low 2 2 2>3 |3 Sand Sheet Sediment Inferred Slm.all Tube- Crustaceans on None None None | Yes | Yes None Yes | Podoceridae No Gastropqd, Shrimp, No
(©)] Fauna Building Fauna h Tunicates
Fauna Soft Sediments
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Soft
066 3 | IND Low 2 2 2>3 |3 Sand Sheet Sediment None S.m.a“ Tube- Large_r Deep- None None None | Yes| No None Yes | Podoceridae No Gasf(ropod, Is_opod, No
®3) Fauna Building Fauna |Burrowing Fauna Shrimp, Tunicates
Sand Sheet Soft
067 3| 277 | Medium 2 2 2>3|3 (1), Sand with Sediment Inferred Larger Tube- Varies None None None | Yes | Yes None Yes | Podoceridae No Tunicates No
Mobile Gravel Fauna Fauna Building Fauna
2
Soft . .
B B Sand Sheet . Inferred Larger Deep- Larger Tube- : Hydroid, Paguroid,
068 3 | IND Low 2 2>3|2->3|3 @) S'e:t;meant Fauna Burrowing Fauna| Building Fauna None None None | Yes | Yes None Yes | Podoceridae No Shrimp, Tunicates No
Sand with Soft Mobile Barnacle,
069 3 | IND Low 1 2 2->3 | 3 | Mobile Gravel [ Sediment None Crustaceans on None Trace (<1%) None None | Yes| No None Yes | Podoceridae No | Hydroid(s), Shrimp, No
?3) Fauna Soft Sediments Tunicate(s)
070 3 | IND Low 2->3 [(2->3(2->3|3 (zs)e’“;dansélsvei:h Segicrlrztent Inferred Larger Tube- Crus’tvlagzialxis on None None None | Yes | Yes None Yes | Podoceridae No Corymorpha, Crab, No
Mobile Gravel E Fauna Building Fauna ft Sedi Tunicate(s)
) auna Soft Sediments
Sand with Soft Inferred Small Tube- : Gastropod, Shrimp,
071 3 | IND Low 2 2->3| IND 3 | Mobile Gravel | Sediment Fauna Building Fauna None None None None | Yes | Yes None Yes | Podoceridae No Unidentified No
3) Fauna 9 Crustacean
Sand with Attached Crusgzggis on
072 3 | IND Low 2 2 2 3 | Mobile Gravel None . None Trace (<1%) None None | Yes| No None Yes | Podoceridae No Paguroid(s) No
Fauna Hard or Mixed
Substrates
Coarse
Pebbles on Barnacle(s),
San_d @, Attached S.Oﬂ Attached Dense (70 to Bryozoan, Colonial
073 3 | IND Low IND IND IND 3 Continuous Sediment . Barnacles None None | Yes| No None No None Yes . ! Yes
Fauna Hydroids < 90%) Tunicate, Crab(s),
Large Pebbles Fauna Hydroids
and Cobbles Y
on Sand (2)
Continuous Anemone,
Soft Moderate \
073E1 3 | IND Low IND IND IND 3 Large Pebbles|  Attached Sediment Attached Barnacles (30to< None None | Yes| No None No None Yes Barnacle(s), . No
and Cobbles Fauna Hydroids Bryozoan, Hydroids,
Fauna 70%) .
on Sand (3) Shrimp
Barnacle(s),
Continuous Soft Moderate Cerianthid, Colonial
073E2 3 | IND IND IND IND IND 3 Large Pebbles| - Attached Sediment Attach_ed Barnacles (30to< None None | Yes | Yes None No Podoceridae | Yes Tun|cate,_ Crab, Yes
and Cobbles Fauna Fauna Hydroids 70%) Hydroids,
on Sand (3) o Nudibranchs,
Shrimp
Patchy
Cobbles on Soft
} B Sand (2), . Attached Larger Deep- . Sparse (1 to . Barnacles,
073w1 3 | IND Low 2->3 |2->3]| IND 3 Sand with S'e;imint Fauna Burrowing Fauna Varies <30%) None None | Yes | Yes None Yes | Podoceridae | Yes Bryozoan, Hydroids No
Mobile Gravel
Patchy
Cobbles &
Boulders on Soft
. Attached Attached Sparse (1 to : Barnacles,
073W2 3 | IND Low 2->3 [2->3| IND 3 Sand (2), Sediment Fauna Hydroids Barnacles <30%) None None | Yes | Yes Pout Yes | Podoceridae | Yes Hydroids, Shrimp No
Patchy Fauna
Cobbles on
Sand (1)
Soft Mobile
074 3 | IND Low 2->3 [(2->3[2->3|3 Sand Sheet Sediment Inferred S_m_all Tube- Crustaceans on None None None | Yes | Yes None Yes | Podoceridae No Shrimp No
3) Fauna Building Fauna ;
Fauna Soft Sediments
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Continuous
Large Cobbles
and Boulders Anemone
on Sand (1), Soft !
075 3 | IND Low 2 2>3|2->3]| 3 Patchy Sediment Attached Le}rger Tube- Varies Complete None None Yes | Yes None Yes Podoceridae Yes Barnaples, Crgbs, No
Fauna Building Fauna (90-100%) Hydroids, Shrimp,
Cobbles on Fauna Sponges, Tunicates
Sand (1), ponges,
Sand Sheet
(1)
IND (1), Barnacles,
Patchy Attached Soft Attached Moderate Bryozoan, Colonial
076 3 | IND IND IND IND IND 3 Cobbles & Sediment B Varies (30to< None None | Yes| No None Yes | Podoceridae | Yes Tunicate(s), Yes
Fauna Hydroids . /
Boulders on Fauna 70%) Hydroids, Shrimp,
Sand (2) Tunicates
Soft Mobile
077 3 | IND Low 2->3 [(2->3[2->3|3 Sand Sheet Sediment Inferred Larger Tube- Crustaceans on None None None | Yes | Yes None Yes | Podoceridae No Gast_ropod, No
3) Fauna Building Fauna . Tunicates
Fauna Soft Sediments
Patchy
Pebbles on .
: Soft Mobile
078 3 | IND Low 2->3 | 2->3| IND 3 Sa_nd with Sediment Attached Large_r Deep- Crustaceans on | Trace (<1%) None None | Yes | Yes None Yes | Podoceridae No B_arnacle;, No
Mobile Gravel Fauna Burrowing Fauna h Hydroids, Tunicates
Fauna Soft Sediments
(2), Sand
Sheet (1)
Soft Mobile
079 3 | IND Low 2->3 [2->3|2->3|3 Sand Sheet Sediment Inferred S.m.a" Tube- Crustaceans on None None None | Yes | Yes None Yes | Podoceridae No Gast_ropod, No
3) Fauna Building Fauna . Tunicates
Fauna Soft Sediments
Sand Sheet S.Oﬂ Inferred Larger Deep- Mobile .
080 3 | IND Low 2->3 |2->3|2->3]3 Sediment : Crustaceans on None None None | Yes | Yes None Yes | Podoceridae No None No
®3) Fauna Burrowing Fauna N
Fauna Soft Sediments
Patchy
Cobbles on Soft Barnacles
Sand (2), . Attached Larger Deep- o Caprellidae, -
081 3 | IND Low IND IND IND 3 Sand with Sediment Fauna Burrowing Fauna None Trace (<1%) None None | Yes| Yes None Yes Podoceridae Yes Bryozoan,_Hydrmds, No
X Fauna Shrimp
Mobile Gravel
1)
Sand Sheet .
: Soft Mobile
082 3 | IND Low 2->3 |2->3|2->3]3 (,\ﬁ’bﬁ:rgrgg} Sediment Ir;f:[::]e;i B"ﬁg’iﬁr 1|—=ua?,|en-a Crustaceans on None None None | Yes | Yes None Yes | Podoceridae No None No
) Fauna 9 Soft Sediments
Patchy
Pebbles on Soft Attached Larger Deep- Sparse (1 to Barnacles,
083 3 | IND Low 2->3 IND IND 3 Sand with Sediment ge p Varies P None None | Yes| No None No Podoceridae | Yes |Bryozoan, Hydroids,| No
X Fauna Burrowing Fauna <30%) " A
Mobile Gravel Fauna Paguroid, Shrimp
(3)
Patchy
Cobbles & Barnacle(s),
Boulders on Soft Attached Small Tube- Moderate ) Bryozoan, Colonial
084 3 | IND Low 2->3 |2->3| IND 3 Sand (1), Sediment Fauna Building Fauna Barnacles (30to< None None | Yes | Yes None Yes | Podoceridae | Yes Tunicate(s), Yes
Patchy Fauna 9 70%) Hydroids, Shrimp,
Cobbles on Sponge
Sand (2)
Soft Mobile
085 3 | IND Low 2->3 |2->3|2->3]3 San(iss)heet Sediment 'g;::]? Crustaceans on BII,Iaill;?iir Eﬁﬂa None None None | Yes | Yes None Yes | Podoceridae No None No
Fauna Soft Sediments 9
Soft
Sand Sheet . Small Tube- Larger Deep- .
086 3 | IND Low 2->3 [(2->3[2->3(3 @) Sliimeam None Building Fauna | Burrowing Fauna None None None | Yes| No None Yes | Podoceridae No Corymorpha No
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Patchy
Pebbles on Attached Pout. Red Barnacles,
087 3 | 3.06 Low 2 2->3| IND 3 Sand with None Barnacles None Trace (<1%) None None | Yes| No ' Yes | Podoceridae No Hydroids, No
. Fauna Hake d .
Mobile Gravel Paguroid(s), Shrimp
(3)
Patchy
Boulders on Barnacles, Colonial
Sand (1), :
Patchy S.Oﬂ Attached Larger Deep- . Sparse (1 to . Tunicate,
088 3 | 7.00 Low 2->3 [2->3|20n3| 3 Sediment . Varies None None | Yes | Yes None Yes | Podoceridae | Yes Gastropod(s), Yes
Pebbles on F Fauna Burrowing Fauna <30%) Hydroids. P id
Sand (1), auna ydroi Z aguroid,
Sand Sheet Shrimp
(1)
Sand with Soft Mobile Larger Deep- Fourspot
089 3 | IND Low 2->3 |2->3| 2->3 | 3 | Mobile Gravel | Sediment None Crustaceans on ge p None None None | Yes| No p No Podoceridae No Paguroid No
. Burrowing Fauna Flounder
?3) Fauna Soft Sediments
Sand with Soft
090 3 | IND Low 2->3 | 2->3| IND 3 | Mobile Gravel | Sediment Inferred Larggr Deep- Varies None None None | Yes | Yes None Yes | Podoceridae | Yes Gaslyopod, No
@) Fauna Fauna Burrowing Fauna Tunicates
Soft
: B B Sand Sheet . Inferred Larger Deep- Larger Tube- . . .
091 3 | IND Low 2->3 [(2->3(2->3|3 @ S'e:t;meant Fauna Burrowing Fauna| Building Fauna None None None | Yes | Yes None Yes | Podoceridae No | Paguroid, Tunicates| No
Soft Mobile Corymorpha,
092 3 | IND Low 2->3 |2->3|2->3]3 Sand Sheet Sediment Inferred Large_r Deep- Crustaceans on None None None | Yes | Yes None Yes | Podoceridae No Gastropod, No
®3) Fauna Burrowing Fauna . .
Fauna Soft Sediments Tunicate(s)
Soft
093 3 | IND Low 2->3 |2->3|2->3]3 Sand Sheet Sediment Inferred Larggr Deep- Lelirgler Tube- None None None | Yes | Yes None Yes | Podoceridae No Corymorpha, No
®?) Fauna Fauna Burrowing Fauna| Building Fauna Tunicate(s)
Sand Sheet Soft
094 3 | IND Low 2->3 |2->3|2->3]3 @, _Sand with Sediment Inferred La_1rg_er Tube- Large_r Deep- None None None | Yes| Yes None Yes Ampel's.C'd’ No Tunicates No
Mobile Gravel Fauna Fauna Building Fauna |Burrowing Fauna Podoceridae
@)
Sand Sheet Soft Barnacles,
095 3 | IND Low 2->3 |2->3|2->3]3 @. _Sand with Sediment Attached S.m?“ Tube- Varies Trace (<1%) None None | Yes | Yes None Yes Caprelhqlae, No | Paguroid, Shrimp, No
Mobile Gravel = Fauna Building Fauna Podoceridae Tuni
@ auna unicates
Soft Mobile
096 3 | IND Low 2->3 (2->3|2->3|3 Sand Sheet Sediment Inferred Larger Deep- Crustaceans on None None None | Yes | Yes None Yes | Podoceridae No Cory_morpha, No
3) Fauna Burrowing Fauna . Tunicate(s)
Fauna Soft Sediments
Soft
097 3 | IND Low 2->3 |2->3|2->3]3 Sand Sheet Sediment Inferred S.m?“ Tube- Varies None None None | Yes | Yes None Yes | Podoceridae No Tunicates No
(©)] Fauna Fauna Building Fauna
Soft Mobile
Sand Sheet . Inferred Small Tube- : Corymorpha,
098 3 | IND Low 2>3|2->3|2->3]38 @) Sediment Fauna Building Fauna Crustace_ans on None None None | Yes | Yes None Yes | Podoceridae No Tunicate(s) No
Fauna Soft Sediments
Soft
Sand Sheet . Inferred Small Tube- Larger Deep- . Sand Dollar,
099 3 | IND Low 2->3 (2->3|2->3|3 @ S'e;imint Fauna Building Fauna | Burrowing Fauna None None None | Yes | Yes None Yes | Podoceridae No Shrimp, Tunicates No
Sand Sheet .
. Soft Mobile
} B B (2), Sand with N Inferred Larger Tube- . 5
100 3 | IND Low 2>3|2->3|2->3]38 Mobile Gravel S'eidlment Fauna Building Fauna Crl,;tstacg_ans on None None None | Yes | Yes None Yes | Podoceridae No Tunicates No
) auna Soft Sediments
Sand with Soft Inferred Mobile
101 3 | IND Low 2->3 |2->3| 2->3 | 3 | Mobile Gravel | Sediment Fauna Crustaceans on None None None None | Yes | Yes None Yes | Podoceridae | Yes | Shrimp, Tunicate(s) No
3) Fauna Soft Sediments
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Soft .
102 3 | IND Low 2>3|2>3|2->3]|3 Sand Sheet Sediment Inferred Larger Tube- Larger Deep- None None None | Yes | Yes | Hake, Yes Ampeliscid, No Shrimp No
®3) Fauna Fauna Building Fauna |Burrowing Fauna Silver Hake Podoceridae
Sand Sheet Soft
103 3 | IND Low 2->3 [(2->3[2->3|3 @, _Sand with Sediment Inferred Larger Tube- Varies None None None | Yes | Yes None Yes | Podoceridae No | Shrimp, Tunicates No
Mobile Gravel Fauna Fauna Building Fauna
1)
Sand with Soft
; p Attached Small Tube- . o N Barnacles,
104 3 | IND Low 2->3 (2->3|2->3(3 MoblI?B();ravel S'e:imeant Fauna Building Fauna Varies Trace (<1%)| None None | Yes| No None Yes | Podoceridae No Hydroids, Tunicates No
Soft Mobile . .
105 3 | IND Low 2->3 (2->3|2->3|3 Sand Sheet Sediment Inferred Larger Deep- Crustaceans on None None None | Yes | Yes None Yes | Podoceridae No Cerli_anthld, No
3) Fauna Burrowing Fauna . Tunicates
Fauna Soft Sediments
Sand with Soft Mobile I
106 3 | IND Low 2->3 |2->3| 2->3 | 3 | Mobile Gravel | Sediment lg:[:;? BLIJ‘I,?(I;%;L D'e:zﬁ_na Crustaceans on None None None | Yes | Yes None Yes g:ggﬁ!lgggé No None No
?3) Fauna 9 Soft Sediments
Sand with Soft Mobile
107 3 | IND Low 2 2->3| IND 3 | Mobile Gravel | Sediment None Crustaceans on None None None None | Yes| No None No Podoceridae | Yes | Cerianthid, Shrimp No
) Fauna Soft Sediments
Patchy
Cobbles on Soft
108 3 | IND Low 2 2->3|2->3]3 Sand (1.)’ Sediment Attached Le_lrg_er Tube- None Trace (<1%) None None | Yes| No None Yes | Podoceridae | Yes Bar_nacles, Colonial Yes
Sand with Fauna Fauna Building Fauna Tunicate, Gastropod
Mobile Gravel
(2)
Sand with Soft
109 3 | IND Low 2->3 |2->3| 2->3 | 3 | Mobile Gravel | Sediment Inferred Larggr Deep- S.m?" Tube- None None None | Yes | Yes None Yes | Podoceridae No Tunicates No
@) Fauna Fauna Burrowing Fauna| Building Fauna
Sand Sheet S.Oﬂ Larger Deep- Mobile . .
110 3 | IND Low 2->3[(2->3(2->3|3 Sediment None : Crustaceans on None None None | Yes| No None Yes | Podoceridae | Yes Tunicates No
3) Burrowing Fauna |
Fauna Soft Sediments
Sand with Soft Inferred Larger Deep- Barnacles, Shrim|
111 3 | IND Low 2->3 [2->3| 2->3 | 3 | Mobile Gravel | Sediment ge P None None None None | Yes | Yes None Yes | Podoceridae No o p. No
Fauna Burrowing Fauna Tunicate(s)
?3) Fauna
Soft . .
112 3 | IND Low 2->3 |2->3|2->3]3 Sand Sheet Sediment Inferred Larggr Deep- Varies None None None | Yes | Yes Hake Yes Caprelhgae, Yes Bryozoel\n, Shrimp, No
®?) Fauna Fauna Burrowing Fauna Podoceridae Tunicate(s)
Sand Sheet .
N Soft Mobile .
113 3 | IND Low 2 2 2 3 (’\i)j’bﬁ:rgrgg} Sediment 'g;::gj Bﬁg’iﬁr Eﬁfﬁa Crustaceans on None None None | Yes | Yes None Yes g:géﬁgﬁj;é No | Shrimp, Tunicates No
o) Fauna 9 Soft Sediments
Sand with Soft Larger Deep- Mobile
114 3 | IND Low 2 2 2 3 | Mobile Gravel | Sediment None ge p Crustaceans on None None None | Yes| No None Yes | Podoceridae No | Gastropod, Shrimp No
Burrowing Fauna .
?3) Fauna Soft Sediments
Sand with Soft Larger Deep- Small Tube-
115 3 | IND Low 2 2 2 3 | Mobile Gravel | Sediment None ge P P None None None | Yes| No None Yes | Podoceridae No Tunicates No
Fauna Burrowing Fauna| Building Fauna
Sand with Soft Attached Larger Deep Crus’tv'a?:l;:\is on Barnacles
- i i - 9 i y
116 3 | IND Low 2 2 2->3 | 3 | Mobile Gravel [ Sediment Fauna Burrowing Fauna| Hard or Mixed Trace (<1%) None None | Yes| No None Yes | Podoceridae No Corymorpha No
[©)] Fauna
Substrates
Sand with Soft Larger Deep- Mobile
117 3 | IND None 2 2 2 3 | Mobile Gravel | Sediment None B ge P Crustaceans on None None None | Yes| No None Yes | Podoceridae No None No
urrowing Fauna ;
®3) Fauna Soft Sediments
Sand with Soft Larger Deep-
118 3 | IND Low 2 2 2 3 | Mobile Gravel | Sediment None ge P Varies None None None | Yes| No None Yes | Podoceridae No Tunicates No
Fauna Burrowing Fauna
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Patchy
Pebbles on
Sand with Soft Attached Larger Deep- Mobile Barnacles, Shrim|
119 3 | IND Low 2 2 2 3 | Mobile Gravel | Sediment ge p Crustaceans on | Trace (<1%) None None | Yes | Yes None Yes | Podoceridae | Ye: iy p: No
3 Fauna Burrowing Fauna . Tunicates
(1), Sand with Fauna Soft Sediments
Mobile Gravel
(2)
Sand Sheet .
. Soft Mobile
120 3 | IND Low 2 2 2 3 @, _Sand with Sediment Inferred S_mz_all Tube- Crustaceans on None None None | Yes | Yes None Yes | Podoceridae No None No
Mobile Gravel Fauna Building Fauna ;
@ Fauna Soft Sediments
Sand with Soft Mobile
X . Attached Larger Deep- o : Barnacles,
121 3 | IND Low 2 2 2 3 | Mobile Gravel | Sediment Fauna Burrowing Fauna Crustaceans on | Trace (<1%) None None | Yes| No None Yes | Podoceridae No Paguroid, Tunicates No
) Fauna Soft Sediments
Sand with Soft Inferred Small Tube- Larger Deep- Paguroids
122 3 | IND Low 2 2 2 3 | Mobile Gravel | Sediment E Building F B ge E P None None None | Yes | Yes None Yes | Podoceridae | Yes T qu ' No
@) Fauna auna uilding Fauna |Burrowing Fauna unicates
Sand Sheet S.Oﬂ Larger Deep- Mobile . .
123 3 | IND Low 2 2 2 3 6 Sediment None Burrowing Fauna Crustaceans on None None None | Yes| No None No Podoceridae No Tunicates No
Fauna 9 Soft Sediments
i Corymorpha,
Soft Mobile
124 3 | IND Low 2 2 2->3 |3 Sand Sheet Sediment Inferred Larger Deep- Crustaceans on None None None | Yes | Yes None Yes | Podoceridae No Gastropqu, No
3) Fauna Burrowing Fauna . Paguroid,
Fauna Soft Sediments ;
Tunicate(s)
Sand Sheet S.Oﬂ Inferred Larger Deep- . . 5
125 3 | IND Low 2 2 2->3 |3 Sediment . Varies None None None | Yes | Yes None Yes | Podoceridae No Tunicates No
3) Fauna Fauna Burrowing Fauna
Sand Sheet Soft Larger Deep- . . . )
126 3 | IND Low 2 2 2->3 |3 Sediment None . Varies None None None | Yes| No None Yes | Podoceridae No | Shrimp, Tunicates No
3) Fauna Burrowing Fauna
Sand with Soft Larger Deep-
127 3 | IND None 2 2 2 3 | Mobile Gravel | Sediment None B ge P None None None None | Yes| No None No Podoceridae No None No
urrowing Fauna
3) Fauna
Sand with Soft Mobile
128 3 | IND Low 2 2 2 3 | Mobile Gravel | Sediment Inferred Larger Deep- Crustaceans on None None None | Yes | Yes None Yes | Podoceridae No None No
Fauna Burrowing Fauna ;
() Fauna Soft Sediments
Sand with Soft Small Tube-
129 3 | IND Low 2 2 2 3 | Mobile Gravel | Sediment None i Varies None None None | Yes| No Hake Yes | Podoceridae No None No
Building Fauna
?3) Fauna
Patchy
Pebbles on Soft
136 3 | IND Low 2 2 2 3 Sand with Sediment Attached Large_r Deep- Attach_ed Trace (<1%) None None | Yes| No None Yes None No Ba_r nacles,_ No
. Fauna Burrowing Fauna Hydroids Hydroids, Shrimp
Mobile Gravel Fauna
Patchy
Pebbles on Soft
137 3 | IND Low 2 2 2 3 Sand with Attached Sediment Attach_ed Barnacles Trace (<1%) None None No | No None Yes | Podoceridae | Yes Bamn acle(s)_, No
X Fauna Hydroids Hydroids, Shrimp
Mobile Gravel Fauna
(3)
Continuous
Large Cobbles Anemone
and Boulders Soft ’
138 3 | IND None 2 IND IND 3 | on Sand (1), Attached Sediment Barnacles Attzchﬁd Compleote None None No | No None Yes None No dBa:jnacle(s), No
IND (1), Fauna Fauna Hydroids (90-100%) Hyhrpl s, Sea Star,
Patchy Shrimp, Sponges
Cobbles &
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Boulders on
Sand (1)
Patchy
Cobbles on
Sand (2)
’ Soft Barnacles
Patchy . Attached Small Tube- o !
139 3 | IND Low 2 2 2 3 Pebbles on Sediment Fauna Building Fauna Barnacles Trace (<1%) None None | Yes| No None Yes None Yes Gastropod, No
. Fauna Hydroids
Sand with
Mobile Gravel
1)
Soft Mobile o .
Sand Sheet N Larger Deep- Ampeliscid, Nudibranch,
140 3 | IND Low 2 2 2 3 @) Sediment None Burrowing Fauna Crustace_ans on None None None | Yes| No None Yes Podoceridae No Tunicates No
Fauna Soft Sediments
Patchy
Pebbles on
Sand with Soft Attached Larger Tube- Larger Deep- Sea Barnacles,
B ; h o . .
141 3 | IND Low 2 2 2->3 | 3 | Mobile Gra\{el Sediment Fauna Building Fauna | Burrowing Fauna Trace (<1%) None Scallop Yes | No None Yes | Podoceridae No Hydroids, Sea No
(1), Sand with Fauna Scallop, Shrimp
Mobile Gravel
(2)
Patchy
Boulders on Barnacles
Sand (1), 3 H
Patchy S.Oﬂ Attached Larger Deep- Larger Tube- | Sparse (1 to . Hydroids, Sh_nmp,
142 3 | IND None 2 2 1>21]3 Sediment " P None None Yes | No None Yes Podoceridae No [Sponges, Tunicates, No
Pebbles on Fauna Burrowing Fauna| Building Fauna <30%) - -
. Fauna Unidentified
Sand with Organism
Mobile Gravel 9
(2)
Patchy
143 3 | IND Low 2 2 IND 3 l?;nb(;e;igqn Sejicr):ent Inferred Larger Deep- Crus’tv'a?:l;!\is on | Trace (<1%) None None | Yes | Yes None Yes | Podoceridae | Yes Barnacles, No
Mobile Gravel Fauna Burrowing Fauna . g Hydroids, Shrimp
Fauna Soft Sediments
(1), Sand
Sheet (2)
Patchy
Pebbles on Soft Attached Larger Tube-
144 3 | IND None 2 2 2 3 Sand with Sediment g Barnacles Trace (<1%) None None | Yes| No None Yes | Podoceridae | Yes |Barnacles, Hydroids| No
X Fauna Building Fauna
Mobile Gravel Fauna
(3)
Continuous
Large Cobbles
and Boulders Soft Barnacle(s),
on Sand (1), Attached . Attached Complete Colonial Tunicate,
201 3 | IND IND IND IND IND 3 Patchy Fauna S'e;imint Barnacles Hydroids (90-100%) None None | Yes | Yes None Yes None No Hydroids, Sea Star, Yes
Cobbles & Shrimp
Boulders on
Sand (2)
Patchy
Pebbles on
Sand with Soft
202 3 | IND None 2 2 2 3 | Mobile Gravel | Sediment Attached Larggr Deep- None Trace (<1%) None None | Yes| No None Yes | Podoceridae No Barnacles No
s Fauna Burrowing Fauna
(1), Sand with Fauna
Mobile Gravel
@
Patchy Soft
. Attached Larger Tube- Sparse (1to : Barnacles,
203 3 | IND Low 2 2 2 3 Cgl;gléa?sc))n S'iimeant Fauna Building Fauna Barnacles <30%) None None | Yes | Yes None Yes | Podoceridae | Yes Paguroid, Shrimp No
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Soft Mobile
204 3 | IND Low 2 2 2 3 San%s)heet Sediment lg:[:;? B&r?c:%\!/eig D'ezzﬁ'na Crustaceans on None None None | Yes | Yes None Yes | Podoceridae No None No
Fauna 9 Soft Sediments
Soft Mobile
205 3 | IND Low 2 2 2 3 Sand Sheet Sediment Inferred Larger Deep- Crustaceans on None None None | Yes | Yes None Yes | Podoceridae No | Shrimp, Tunicates No
®?) Fauna Burrowing Fauna h
Fauna Soft Sediments
Patchy
Boulders on )
Soft Barnacles, Colonial
206 3 | IND Low 2 2 2>3 |3 Sand (1.)’ Sediment Attached Larger Deep- Attach_ed Sparse (1 to None None | Yes| Yes None Yes | Podoceridae | Yes Tunicate(s), Yes
Sand with Fauna Fauna Burrowing Fauna Hydroids <30%) Hydroids
Mobile Gravel 4
Sand Sheet Soft Attached Larger Deep- Larger Tube- : Barnacles
207 3 | IND Low 2 2 2 3 Sediment . LT Trace (<1%) None None | Yes | Yes None Yes | Podoceridae | Yes h ! No
3) Fauna Fauna Burrowing Fauna| Building Fauna Tunicates
Patchy Barnacles,
208 3 | IND Low 2 2 IND 3 nglr?der(szfn Seji?w?ent Attached Larger Tube- Varies N(Iggigaie N;ur};cﬁr? o None | Yes| No None Yes | Podoceridae | Yes Hydggrsb':?arlt’hem No
Patchy Fauna Fauna Building Fauna 70%) Hard Co?al Polymastia Sponge,
Cobbles on o Sea Star(s),
Sand (1) Tunicates
Patchy
Cobbles on Soft
209 3 | IND Low 2 2 2 3 Sand (2), Sediment Attached Lellrgler Tube- Large:r Deep- | Sparse (1 to None None | Yes| No None Yes | Podoceridae | Yes | Barnacles, Shrimp No
Patchy Fauna Fauna Building Fauna |Burrowing Fauna <30%)
Pebbles on
Sand (1)
Patchy
Cobbles on
Sand (1), Soft Attached Mobile Barnacles,
210 3 | IND Low 2 2 2 3 | Sand Sheet Sediment Fauna Crustaceans on Varies Trace (<1%) None None | Yes| No [Silver Hake| Yes | Podoceridae | Yes Gastropods, No
(1), Sand with Fauna Soft Sediments Paguroid
Mobile Gravel
(1)
Patchy
Pebbles on
Sand with Soft Attached Larger Deep- Barnacles
; h . o . ,
211 3 | IND Low 2 2 2 3 | Mobile Gravel | Sediment Fauna Burrowing Fauna Varies Trace (<1%)| None None | Yes| No None Yes | Podoceridae | Yes Hydroids, Paguroid No
(2), Sand with Fauna
Mobile Gravel
1)
Sand with Soft Mobile
212 3 | IND Low 2 2 2 3 | Mobile Gravel | Sediment Inferred Larger Deep- Crustaceans on None None None | Yes | Yes Hake Yes | Podoceridae | Yes Paguroid No
Fauna Burrowing Fauna ;
() Fauna Soft Sediments
Patchy
Cobbles on Soft
213 3 | IND Low 2 2 IND 3 Sand (2.)’ Sediment Attached Larger Deep- Varies Sparse (1 to None None | Yes | Yes None Yes | Podoceridae | Yes Barnacles No
Sand with Fauna Burrowing Fauna <30%)
; Fauna
Mobile Gravel
Continuous
Large Cobbles
and Boulders Soft Barnacles, Colonial
on Sand (1), : Attached Larger Deep- Attached Dense (70 to . h i
214 3 | IND None IND IND IND 3 Patchy Sediment Fauna Burrowing Fauna Hydroids < 90%) None None | Yes| No None Yes | Podoceridae No | Tunicate, Cra_bs, Yes
Fauna Hydroids, Shrimp
Pebbles on
Sand with
Mobile Gravel
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(1), Sand with
Mobile Gravel
1)
Conbies & Anemone.
Barnacles, Colonial
Boulders on Tunicate, Hydroids
Sand (2), Attached Soft Attached Moderate | Non-Reef Moon Sxail '
215 3 | IND Low 2 IND IND 3 Patchy Sediment B Barnacles (30to< Building None | Yes | Yes None Yes | Podoceridae No ! Yes
Fauna Hydroids Northern Star Coral,
Pebbles on Fauna 70%) Hard Coral N
] Paguroid,
Sand with Polymastia Sponge
Mobile Gravel Y ponge,
Sea Star
1)
Patchy Barnacles, Colonial
Boulders on Soft Tunicate(s)
216 3 | IND Low 1 2 IND 3 Sggg:r(]Z), Sediment A’t:tzﬁgzd BlIJ_r?(;?/veirrI Dle;iﬁ-na Varies Spif;go/(i)L to None None Yes | No None Yes None Yes Gastropods, Yes
Pebblesyon Fauna 9 o Hydroids, Sea Star,
Sand (1) Sponges
Patchy
Cobbles &
Boulders on
Sand (1), Anemone,
Patchy Barnacles, Colonial
Soft Moderate N ’
217 3 | IND Low 2 IND IND 3 Pebbles on Sediment Attached Large_r Deep- Varies (30to < None None | Yes| No None Yes | Podoceridae | Yes Tunicate, Crab(s), Yes
Sand (1), Fauna Burrowing Fauna Hydroids,
Fauna 70%) .
Patchy Polymastia Sponge,
Pebbles on Sea Star, Sponges
Sand with
Mobile Gravel
1)
Patchy Barnacles
Soft Moderate S
218 3 | IND Low IND IND IND 3 Cobbles & Attached Sediment Attached Tube- Barnacles (30to< None None | Yes | Yes None Yes None Yes Hyd_r0|ds, No
Boulders on Fauna Building Fauna Polymastia Sponge,
Fauna 70%) .
Sand (3) Shrimp, Sponges
Barnacles, Colonial
Tunicate,
Patchy Soft Gastropod,
21821 | 3| IND| Low 2 IND | IND | 3| Cobbles& | inen | Altached | Small Tube- | Attached Tube- | Complete | o 0 | None |ves| No | Nome | Yes None Yes Hydroids, Yes
Boulders on Fauna Fauna Building Fauna | Building Fauna | (90-100%) Polymastia Sponge,
Sand (3) Sea Star, Sponges,
Unidentified
Organism
Patchy
Pebbles on Soft .
. . Attached Small Tube- Larger Deep- o Caprellidae, .
218E2 3 | IND Low 2 2 2 3 Sa_nd with Sediment Fauna Building Fauna | Burrowing Fauna Trace (<1%) None None | Yes| No None Yes Podoceridae Yes | Barnacles, Hydroids| No
Mobile Gravel Fauna
(3)
Patchy
Boulders on
Sand (1), Barnacles, Colonial
Patchy Soft Moderate Tunicate
218W1 3 | IND Low 2 IND IND 3 Cobbles & Altached Sediment Angched Tube- Varies (30to < None None | Yes | Yes None Yes None Yes | Polymastia Sponge, | Yes
Boulders on Fauna Building Fauna o hri
Sand (1), Fauna 70%) Sea Star(s), Shrimp,
Patchy Sponges
Cobbles on
Sand (1)
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Sand with Soft Small Tube- Nudibranchs,
218W2 3 | IND Low 2 2 2 3 | Mobile Gravel | Sediment None P None None None None | Yes| No None Yes | Podoceridae No . ! No
Building Fauna Tunicates
?3) Fauna
IND (1)
' Barnacles(s),
Patchy Soft Non-Reef A
219 3 | IND Low 2 IND IND 3 Cobbles & A}t__t:ﬁﬂgd Sediment éﬁﬁg?:dg;u?]ea_ Varies Degsgeogt)) to Building None | Yes | Yes None Yes None Yes gt);:rglg;l Ng;tr?ﬁm No
Boulders on Fauna 9 ° Hard Coral S onv es p.
Sand (2) pong
Patchy
Boulders on
Sand (1),
Patchy Soft Barnacle(s),
220 3 | IND Low IND IND IND 3 Cobbles & Attached Sediment Diverse Larger Deep- | Dense (70t None None | Yes | Yes None Yes | Podoceridae No Colorpal Tunicate, Yes
Boulders on Fauna F Colonizers Burrowing Fauna| < 90%) Hydroids, Sea Star,
auna N
Sand (1), Shrimp, Sponges
Patchy
Cobbles on
Sand (1)
Patchy
Soft . Barnacle(s), Crab,
220E1 3 | IND Low IND IND IND 3 Cobbles & Attached Sediment Dlve_rse Larg9_r Deep- |Dense (70 to None None Yes | No None Yes None Yes | Hydroids, Shrimp, No
Boulders on Fauna Colonizers Burrowing Fauna| < 90%)
Fauna Sponges
Sand (3)
Patchy
Cobbles & Barnacles, Colonial
Boulders on Soft Moderate ) N ]
220E2 3 | IND Low 2 IND IND 3 Sand (2), Sediment A::‘ZEEZC’ BS{E?AI T:':\)Er;a Varies (30to < None None | Yes| No None Yes | Podoceridae No T;;:ﬁte’smg:]m;is’ Yes
Sand with Fauna 9 70%) TE’H ic‘;teg J
Mobile Gravel
@
Patchy
Boulders on
Sand (1),
Patchy
Cobbles on Soft Barnacles,
220W1 3 | IND Low 2 2 IND 3 Sand (1), Sediment Ag:ﬁﬂ:d Bﬁi:g?rll ngjr:ia Varies Spirssgo/(i)l. to None None | Yes | Yes None Yes | Podoceridae No Hydroids, No
Patchy Fauna 9 o Paguroid(s)
Pebbles on
Sand with
Mobile Gravel
1)
Patchy .
Soft . Moderate Barnacles, Colonial
220W2 2 | IND IND 2 IND - 3 Cobbles & Attached Sediment Diverse Larger Deep- (30to< None None | Yes | Yes None Yes | Podoceridae | Yes | Tunicate, Hydroids, | Yes
Boulders on Fauna Colonizers Burrowing Fauna y
Fauna 70%) Sponges, Tunicates
Sand (3)
Soft
Sand Sheet . Larger Deep- Small Tube- .
221 3 | IND Low 2 2 2->3 |3 @) S'ic;meant None Burrowing Fauna| Building Fauna None None None | Yes| No None Yes | Podoceridae No None No
Sand Sheet S.Oﬂ Small Tube- . . .
222 3 | IND Low 2 2 2 3 Sediment None P None None None None | Yes| No None Yes | Podoceridae No | Shrimp, Tunicates No
3) Fauna Building Fauna
Soft
223 3 |3.47 Low 2->3 |2on3|20n3| 3 Sand Sheet Sediment Inferred La_lrg_er Tube- Large_r Deep- None None None | Yes | Yes None Yes Ampeliscid No None No
(©)] Fauna Fauna Building Fauna |Burrowing Fauna
Sand with Soft Inferred Larger Deep- Larger Tube-
224 3 | IND Low 2->3 | 2->3| 2->3 | 3 | Mobile Gravel | Sediment ge p 'I(?' None None None | Yes | Yes None Yes | Podoceridae No None No
@) Fauna Fauna Burrowing Fauna| Building Fauna
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Soft .
225 31324 Low 2->3 |2->3|20n3]| 3 Sand Sheet Sediment Inferred Le_1rg_er Tube- Large_r Deep- None None None | Yes | Yes None Yes Ampells_ud, No Shrimp No
®3) Fauna Fauna Building Fauna |Burrowing Fauna Podoceridae
Soft .
Sand Sheet . Inferred Larger Deep- Larger Tube- Ampeliscid, .
226 3 |4.32 Low 2on3 |2on3|20n3| 3 ®) S'e:imeant Fauna Burrowing Fauna| Building Fauna None None None Yes | Yes None Yes Podoceridae No Shrimp No
. Sand Sheet S.Oﬂ Inferred Larger Deep- . . .
227 3 [1.73| Medium lon3 [1on3|20n3 | 3 @ Sediment Fauna Burrowing Fauna Tracks and Trails None None None | Yes | Yes |Silver Hake | Yes | Podoceridae No Sea Star(s) No
Fauna
Soft . .
228 3 (277 Low 2 2 2 3 Sand Sheet Sediment Inferred Le_lrg_er Tube- Large_r Deep- None None None | Yes | Yes None Yes Ampells_ud, No Pagurcnds,_ Sea No
®3) Fauna Fauna Building Fauna |Burrowing Fauna Podoceridae Star, Shrimp
Soft .
B Sand Sheet . Inferred Larger Deep- Larger Tube- Ampeliscid, .
229 3 |254 Low 2 2 2->3 |3 @) S'e:imeant Fauna Burrowing Fauna| Building Fauna None None None | Yes | Yes None Yes Podoceridae No Shrimp No
Soft o
. : B B Sand Sheet N Inferred Larger Deep- Larger Tube- Sea Ampeliscid, .
230 3 [3.16 | Medium 2->3 [(2->3[2->3|3 @ Siimeant Fauna Burrowing Fauna| Building Fauna None None Scallop Yes | Yes None Yes Podoceridae No |Sea Scallop, Shrimp| No
Soft o
231 3 (321 Low 2 2 2 3 Sand Sheet Sediment Inferred Large_r Deep- Lz_arg_er Tube- None None None | Yes | Yes | Red Hake | Yes Ampells_ud, No Crab, Sga Star, No
®3) Fauna Fauna Burrowing Fauna| Building Fauna Podoceridae Shrimp
Continuous
Large Pebbles
and Cobbles
on Sand (1), Soft Attached Larger Deep- Moderate Sea Barnacles,
232 3 | IND Low 2 2 IND 3 Patchy Sediment ge p Varies (30to < None Yes | No None Yes | Podoceridae | Yes | Hydroids, Scallop, No
Fauna Burrowing Fauna Scallop
Pebbles on Fauna 70%) Sea Star
Sand with
Mobile Gravel
Sand Sheet Soft Larger Deep-
233 3 | IND Low 2 2 2 3 Sediment None : Varies None None None | Yes| No None Yes | Podoceridae No |Jonah Crab, Shrimp No
3) Fauna Burrowing Fauna
Soft .
. B B Sand Sheet . Inferred Larger Deep- Larger Tube- Ampeliscid, .
234 3 | 4.03| Medium 2 2>3|2->3|3 @) S'eic;meant Fauna Burrowing Fauna| Building Fauna None None None | Yes | Yes None Yes Podoceridae No Shrimp No
Sand with Soft Larger Deep-
235 3 | IND Low 2 2 2 3 | Mobile Gravel | Sediment None Burro%vin FaEna None None None None | Yes| No None Yes | Podoceridae No Sea Star(s) No
?3) Fauna 9
Sand Sheet S.Oﬂ Inferred Larger Deep- B . ) .
236 3 |1.59 Low 2->3 |2->3|2->3]3 Sediment . Tracks and Trails None None None | Yes | Yes None Yes | Podoceridae No | Paguroid, Shrimp No
(©)] Fauna Fauna Burrowing Fauna
Soft Mobile
237 3 | IND Low 2 2 2 3 Sand Sheet Sediment None Slm.all Tube- Crustaceans on None None None | Yes| No None Yes | Podoceridae | Yes | Shrimp, Tunicate(s) No
®?) Building Fauna h
Fauna Soft Sediments
Soft
238 3 | 3.00 Low 2 2>3|2->3|3 Sand Sheet Sediment Inferred Larger Deep- Larger Tube- None None None | Yes| Yes None Yes | Podoceridae No Shrimp No
®3) Fauna Fauna Burrowing Fauna| Building Fauna
Soft . .
239 3 | IND Low 2 2 2 3 Sand Sheet Sediment Inferred Large_r Deep- Varies Sparse (1 to None None | Yes | Yes None Yes | Podoceridae No Hydr0|d_s, Shrimp, No
(©)] Fauna Fauna Burrowing Fauna <30%) Tunicates
Soft
Sand Sheet . Larger Deep- Larger Tube- . . .
240 31233 Low 2 2>3|2->3|3 @) S'eigmznt None Burrowing Fauna| Building Fauna None None None | Yes| No None Yes | Podoceridae No | Shrimp, Tunicates No
Soft
241 3 | IND Low 2 2 2>3 |3 Sand Sheet Sediment None Large_r Deep- Le_\rg_er Tube- None None None | Yes| No None Yes | Podoceridae No Jonah Crab, No
®3) Fauna Burrowing Fauna| Building Fauna Tunicates
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Soft Paguroid, Shrimp,
Sand Sheet . Inferred Small Tube- Larger Deep- : Tunicates,
242 3 | IND Low 2 2 2 3 @) S'e:imeant Fauna Building Fauna |Burrowing Fauna None None None | Yes | Yes None Yes | Podoceridae No Unidentified No
Organism
Soft Mobile
243 3 |2.06 High 2 2 2->3 |3 San%s)heet Sediment None B"ﬁg’iﬁr E;buer{a Crustaceans on None None None | Yes| No None Yes | Podoceridae No Tunicates No
Fauna 9 Soft Sediments
Soft Mobile -
244 31229 Low 2 2 2 3 Sand Sheet Sediment None La}rger Tube- Crustaceans on None None None | Yes| No None Yes Ampellsgd, No Tunicates No
®3) Building Fauna h Podoceridae
Fauna Soft Sediments
Patchy
Cobbles on
Sand (1), Soft g Mobile . .
245 3 11.87 Low 2 2 2 3 | Sand Sheet Sediment IEEJL? BlIJ_r?(;?/veirrI Dle;iﬁna Crustaceans on | Trace (<1%) None None | Yes | Yes None Yes ;orzgilelfiﬂgé No Barna%ﬁgé:nmp, No
(1), Sand with Fauna 9 Soft Sediments
Mobile Gravel
@
Sand Sheet Soft Larger Deep- Mobile Ampeliscid,
246 3 | IND Low 2 2 2 2 @ Sediment None Burro%vin Faﬁna Crustaceans on None None None | Yes| No None Yes Caprellidae, No Tunicates No
Fauna 9 Soft Sediments Podoceridae
Patchy
Pebbles on
Sand with Soft Attached Small Tube- Barnacles,
ow obile Grave ediment P one race (<1% one one es | Yes one es odoceridae es ; . o
247 3 | IND L 2 2 2 3 | Mobile G || Sedi = Build E N T 1% N N Y Y N Y Pod id Y Hydroid Shy N
(2), Sand with Fauna auna uilding Fauna ydroids, Shrimp
Mobile Gravel
1)
Patchy
Pebbles on
Sand with Soft Barnacles,
248 3 | IND Low 2 2 IND 3 | Mobile Gravel | Sediment A::‘ZEEZC’ Bllj_:(l;%;r: D'e;ZE_na None Trace (<1%) None None | Yes| No None Yes | Podoceridae No Hydroids, No
(1), Sand with Fauna 9 Paguroid(s)
Mobile Gravel
@
Continuous Non-Reef Coﬁ)iggla?frsisc)vate
249 3/ IND| IND IND | IND | IND | 3 fgg%gﬁ%:f; A‘F‘ZEE?‘ None oerse ﬁ“gfg‘iﬁg Dezsgo%) ©| ‘Biiding | None | No | No | Red Hake | Yes None No | Hydroids, Northern | Yes
on Sand (3) Y Hard Coral Star Coral, Sea
Star(s)
Soft Mobile . .
250 3 |8.08 Low 2 2 2 3 Sand Sheet Sediment Inferred Large_r Deep- Crustaceans on None None None | Yes | Yes None Yes | Podoceridae No Paguro!d, Shrimp, No
3) Fauna Burrowing Fauna . Tunicate(s)
Fauna Soft Sediments
(f)ar;dansgs\ﬁtth S.Oﬂ Inferred Larger Deep- Mobile . . .
251 3 | IND Low 2 2 2>3 |3 Mo’bile Gravel Sediment Fauna Burrowing Fauna Crustaceans on None None None | Yes | Yes None Yes | Podoceridae No | Shrimp, Tunicate(s) No
@ Fauna 9 Soft Sediments
Patchy
Cobbles on .
Soft Barnacles, Colonial
Sand (2), N Attached Larger Deep- . Sparse (1 to . . N "
252 3 | IND Low 2 2 2 3 Patchy S'ic;meant Fauna Burrowing Fauna Varies <30%) None None | Yes | Yes None Yes | Podoceridae | Yes Tunlcasterz],ri?n);drmds, Yes
Pebbles on
Sand (1)
Sand with Soft Inferred Small Tube- Mobile Moon Snail
ow obile Grave ediment P rustaceans on one one one es | Yes one es odoceridae o . o
253 3 | IND L 2 2 2 3 | Mobile G || Sediment Fauna Building Fauna Crust; N N N Y. Y N Y Pod id N Tunlcatesy N
?3) Fauna 9 Soft Sediments
Soft .
Sand Sheet . Attached Small Tube- Larger Deep- o : Barnacles, Shrimp,
254 3 | IND Low 2 2 2 3 1), Sand with Sediment Fauna Building Fauna | Burrowing Fauna Trace (<1%) None None | Yes| No None Yes | Podoceridae No Tunicate(s No
Fauna
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Mobile Gravel
(2
Sand Sheet .
(1), Sand with S.Oﬂ Inferred Mobile . . .
255 3 | IND Low 2 2 2->3 |3 Moybile Gravel Sediment Fauna Crustaceans on |Tracks and Trails None None None Yes | Yes None Yes Podoceridae Yes Tunicates No
@ Fauna Soft Sediments
Patchy
Pebbles on
Sand with Soft
256 3 | IND Low 2 2 2 3 | Mobile Gravel | Sediment Attached Large_r Deep- None Trace (<1%) None None | Yes | Yes None Yes | Podoceridae No |Barnacles, Hydroids No
(2), Sand with Fauna Fauna Burrowing Fauna
Mobile Gravel
@
Sand with Soft Larger Deep- Mobile
257 3 | IND Low 1 1 2 3 | Mobile Gravel | Sediment None Burro%vin Faﬁna Crustaceans on None None None | Yes| No None Yes | Podoceridae No Shrimp No
Fauna 9 Soft Sediments
Patchy
Pebbles on
Sand with Soft "
258 3 | IND Low 2 2 2 3 | Mobile Gravel | Sediment A't:tached B"?E.er 'I":ube- BS_rIT:jgll T';Jbe- Trace (<1%) None SSe"a Yes | Yes None Yes F(Ea(g)relllc_lje, Yes SBarﬂacIeSs,hS_ea No
(2), Sand with Fauna auna uilding Fauna uilding Fauna callop odoceridae callop, Shrimp
Mobile Gravel
@)
Soft .
Sand Sheet . Inferred Small Tube- Larger Deep- Ampeliscid, . .
259 3 | IND Low 2 2 2->3 |3 @) S'e;imint Fauna Building Fauna |Burrowing Fauna None None None | Yes | Yes None Yes Podoceridae No | Paguroid, Tunicates No
Soft
260 3 | IND Low 2->3 |2->3|2->3]3 Sand Sheet Sediment None Large_r Deep- La_\rg_er Tube- None None None | Yes| No Hake Yes | Podoceridae No Tunicates No
(©)] Fauna Burrowing Fauna| Building Fauna
Sand with Soft Larger Deep-
261 3 | IND Low 2 2 2->3 | 3 | Mobile Gravel | Sediment None Burro?/ving Fa?ma None None None None | Yes| No None No Podoceridae No Tunicates No
Fauna
Sand Sheet S.Oﬂ Inferred Larger Deep- Mobile . . .
262 3 | IND Low 2->3|2->3|2->3]3 @) Sediment Fauna Burrowing Fauna Crustaceans on None None None | Yes | Yes None Yes | Podoceridae No | Shrimp, Tunicates No
Fauna 9 Soft Sediments
n =216
Max 8.1
Min 1.1
Mean 3.6
Standard
Deviation 15
n =291
Max 8.1
Min 0.0
Mean 3.0
Standard
Deviation 15

IND=Indeterminate
*Variable determined from combined SPI and PV analysis
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Table 2.2-7 SPI/PV G&G Results — Reference
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2 - |2 ES | 32| e C % Z Za 3o 8| = 58 2
= < = n et - 0 0 0 S = |0 o -
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501 33.6] 3 | Mediumsand (3)| 5.8 1.6 3 Sand Sheet (3) Sand Sand or Finer IND |No|None - None
Large Shell
502 33.3| 3 | Mediumsand (3)| 3.6 1.0 3 Sand Sheet (3) Sand Sand or Finer IND |No|None - Fragment(s),
Shell Hash
Coarse sand (1),
Fine sand over Large Shell
503 35.1| 3 (1\)/?,(%(;&?3;2;(1 8.8 1.4 3 | Sand with Mobile Gravel (3) | Slightly Gravelly | Slightly Gravelly Sand {10.10|No|None - Fsr?ng;ﬂe;rt](;?,
over finer Fragment(s)
sediment (1)
504 344|3| Finesand(3 | 63 | 03 |3 Sand Sheet (3) Sand Sand or Finer IND |No|None| - Small Shell
Fragment(s)
Fine sand (2), Small Shell
505 33.7| 3 | Fine sand over 5.3 2.4 3 Sand Sheet (3) Sand Sand or Finer IND [No|None - Fra
) gment(s)
very fine sand (1)
n=5
Max 35.1 8.8 24 10.1
Min 33.3 3.6 0.3 10.1
Mean 34.0 6.0 1.3 10.1
Standard Deviation | 0.7 1.9 0.8
n=291
Max 46.1 18.9 4.1 735.4 90.1
Min 5.2 0.0 0.3 2.1 7.6
Mean 34.5 6.2 1.4 63.5 56.3
Standard Deviation | 6.4 3.7 0.7 129.1 17.3

IND=Indeterminate

*Variable determined from combined SPI and PV analysis

75



Revolution

Wind

Table 2.2-8. Summary of Sediment Profile and Plan View Image Analysis Benthic Results at the Reference Area

Table 2.2-8 SPI/PV Benthic Results — Reference
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Soft .
501 3 IND Low 2 2->3 2->3 3 Sand Sheet Sediment Inferred Lz_arg_er Tube- Large_r Deep- None None | None | Yes | Yes | None | Yes Ampells_CId, No Shrimp, Tunicates No
3) Fauna Fauna Building Fauna |Burrowing Fauna Podoceridae
Soft - Barnacles, Hydroids.
Sand Sheet . Attached Small Tube- Larger Deep- Trace Ampeliscid, > N '
502 3 IND Low 2->3 | 2->3 IND 3 ) Sediment Fauna Building Fauna |Burrowing Fauna| (<1%) None | None | Yes | Yes | None | Yes Podoceridae No Pagurom_i, Shrimp, No
Fauna Tunicates
Sand with Soft Inferred Larger Deep- Larger Tube-
503 3 3,51 | Medium | 2->3 | 2->3 IND 3 Mobile Sediment ge P g None | None | None | Yes | Yes | None | Yes Podoceridae No Paguroid(s) No
Fauna Burrowing Fauna| Building Fauna
Gravel (3) Fauna
Soft .
504 3 2.49 Low 2->3 2->3 2->3 3 Sand Sheet Sediment Inferred Lz_irg_er Tube- Varies None | None | None | Yes | Yes | None | Yes Ampells_CId, No None No
3) Fauna Fauna Building Fauna Podoceridae
Soft -
Sand Sheet " Inferred Larger Tube- . Ampeliscid,
505 3 3.39 Low 2->3 2->3 2o0n3 3 ) S'itejlmznt Fauna Building Fauna Varies None | None | None | Yes | Yes | None | Yes Podoceridae No None No
n=5
Max 35
Min 25
Mean 3.1
Standard
Deviation 06
n =291
Max 8.1
Min 0.0
Mean 3.0
Standard
Deviation L5

IND=Indeterminate

*Variable determined from combined SPI and PV analysis
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Table 2.3-1. Summary of SPI/PV Approaches and Results as they Relate to BOEM Guidelines

able
BOEM COP Guidelines SPI/PV Survey Approach and Parameter(s) Results summary

. Majority of the surveyed area was Sand (Substrate Group) and Sand or
Finer (Substrate Subgroup);

. Coarser Substrate Groups/Subgroups were documented in the southwest
and center of RWF (e.g. Sandy Gravel, Gravelly Sand, and Slightly
Gravelly Sand) and were associated with Pleistocene Moraine Deposits;

PV: CMECS Substrate Group and Subgroup, Gravel

Classification of CMECS sediment type
measurements

e  Stations with gravel generally had higher heterogeneity both across
replicates (intra-station variability) and within a replicate (orientation of

Grain size analysis sediment grains/poorly sorted sediments);

SPI: Sediment type (based on Grain size major mode)

. RWEC-RI was dominated by Sand (Substrate Group) and Sand or Finer
(Substrate Subgroup);

. Substrate Groups along RWEC-OCS were generally Sand or Slightly
Gravelly, three stations adjacent to the RWF lease area were Gravel or
Gravel Mixes

. Poorly sorted sediments (mixed grain sizes with gravel in sediment

Identification of distinct horizons in SPI: Sediment type (based on Grain Size major mode), profiles) in the southwest and central regions of RWF;

subsurface sediment arRPD . Distinct dark layer of reduced silt/clay below a coarser grain size of sand

was documented at several stations in the center of RWF

e  Only bedform observed were ripples;

Identification of bedforms e  Ripple observations corresponded with the presence of gravelly mixtures;

PV: Bedform type and measurements

izati i i Small-scale boundary roughness tended to be higher in southern portion
Charac_tenzanon of physical hydrodynamic SPI: Boundary Roughness . . u y roug igher i u porti
properties of RWF;

e  Smaller sand ripples observed at mouth of Narragansett Bay (RWEC-RI).

. Boulders were documented at 28 stations distributed throughout RWF;
Ldoeurllggcr:suon of rock outcrops and PV: Boulder presence . Boulders generally co-located with Pleistocene Moraine Deposits;

. Boulder presence documented at one station along the RWEC-OCS,
located directly adjacent to RWF

e  Overwhelmingly Sand Sheet habitat type across surveyed area;
SPI: aRPD, Penetration Depth, Sediment Oxygen

Demand and proxies (methane, Beggiatoa) . Sand with Mobile Gravel documented along RWEC-OCS and southeast

Characterization of benthic habitat RWF;
attributes PV: Gravel Measurements . Patchy Pebbles on Sand with Mobile Gravel in center and southwest
RWF;

SPI and PV: Macrohabitat type
. Patchy Cobbles and Boulders on Sand in center RWF;
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Results summary

Generally deep or indeterminant aRPD with low sediment oxygen
demand;

No methane or Beggiatoa documented;

Narragansett Bay stations (portion of RWEC-RI) included Mollusk Bed (or
Shells) on Mud with generally higher sediment oxygen demand and more
reduced sediments (shallower aRPD).

Classification to CMECS Biotic
Component to lowest taxonomic unit
practicable

PV: CMECS Dominant and Co-occurring Biotic Subclass
and Group

Survey area overwhelmingly dominated by Soft Sediment Fauna,

Attached Fauna documented at only 25 stations (corresponded with
coarser Substrate Groups/Subgroups);

One station composed of Benthic Macroalgae (RWEC-RI, Narragansett
Bay);

Co-occurring Biotic Subclass generally Attached Fauna (southern region
of RWF) or Inferred Fauna;

Larger Deep-Burrowing and Tube Building Fauna (Biotic Group)
dominated the survey area.

Identification of potentially sensitive
seafloor habitat

SPI and PV: Sensitive Taxa, Epifauna*

PV: CMECS Dominant and Co-occurring Biotic Subclass
and Group, Attached Flora/Fauna Percent Cover*

SPI and PV: Macrohabitat type

Non-reef building hard coral (Northern star coral, Astrangia poculata)
documented at 4 stations in the central east region of RWF.

Characterization of macrofaunal
community and any submerged aquatic
vegetation (seagrass and macroalgae)

Identification of taxa diversity

SPI and PV: Epifauna*
SPI: Tubes/Voids, Successional Stage*
PV: CMECS Dominant and Co-occurring Biotic Subclass

and Group, Attached Flora/Fauna Percent Cover*,
Burrows/Tubes/Tracks, Infauna, Flora

Larger Deep-Burrowing and Tube-Building Fauna most prevalent Biotic
Groups;

Majority of surveyed area characterized as advanced successional stage
2->3;

Amphipods widespread across RWF including Podoceridae, Caprellidae,
and Ampeliscid,;

Sea squirts (Mogula sp.) prevalent across soft sediment stations as well
as Corymorpha hydroids and burrowing anemones (Cerianthids);

Stations designated as Attached Fauna (Biotic Subclass) tended to have
more diverse epifaunal assemblages including bryozoa, sponges,
barnacles, colonial tunicates, mobile crustaceans

Macroalgae documented at the inner Narragansett Bay stations;

Seagrass not observed

Identification of non-native taxa

SPI and PV: Non-native Taxa

No non-native species documented.
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Table 2.3-2. Description of Macrohabitat Types at the RWF, RWEC, and Reference Area

Table 2.3-2

. Physical CMEC.S . . Spatial .
Macrohabitat Habitat Benthic |Predominant CMECS Benthic Other Benthic Taxa Likely Present Prevalence in
Type Stability Biotic Biotic Groups Surveyed
Subclass Area*
Jonah crab (Cancer borealis); Horseshoe crab (Limulus
polyphemus); Ocean quahog (Arctica islandica); Sand
Soft Larger Deep-Burrowing Fauna; |dollar (Echinorachnius parma); Sea scallop Very common
Sand sheet Mobile Sediment Larger Tube-Building Fauna; (Placopecten magellanicus); surf clam (Spisula (192 stations;
Fauna Small Tube-Building Fauna solidissima); Channeled whelk (Busycotypus 66%)
canaliculatus); Amphipods (Podoceridae); Sea star
species

Example SPI and PV Imag

REVO1 19B1_SPI_112-D

es: Sand Sheets

INSPIRE
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. CMECS
. Physical : . . .
Macrohabitat Habitat Be.nthlc Predomm.an.t CMECS Benthic Other Benthic Taxa Likely Present Prevalence in
Type . Biotic Biotic Groups Surveyed
Stability .
Subclass Area
i . . |Sea grape tunicate (Mogula sp.); Lobster (Homarus
. . Soft Larger Deep Bgrrpwlng Falfna, americanus); Jonah crab (Cancer borealis); Sea scallop Common
Sand with mobile Mobil di Small Tube-Building Fauna; | lani ) ; b . S
ravel obile Sediment Mobile Crustaceans on Soft P acopegten mage amcus), Herml'g cra (ngurm (69 stations;
9 Fauna Sediments spp.); shrimp; cerianthid; moon snail; Amphipods 24%)
(Podoceridae)

Example SPI and PV Images: Sand with Mobile Gravel

INSPIRE

ENVIRONMENTAL
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Table 2.3-2

Phvsical CMECS Spatial
Macrohabitat ys Benthic |Predominant CMECS Benthic . . Prevalence in
Habitat L L Other Benthic Taxa Likely Present
Type . Biotic Biotic Groups Surveyed
Stability .
Subclass Area
Attached Attached Hydroids; Barnacles; [Anemones; Lobster (Homarus americanus); Jonah crab
Mix of . Attached Tube-Building Fauna; |(Cancer borealis); Sea pens (Pennatulidae); Sea Limited
Patchy cobbles & bile & Fauna; Soft Di Coloni L I Pl lani " Shrimo: Sauid 17 -
boulders on sand _|mebile Sediment iverse Colonizers; Larger sca'o_p§( acopecten mage anicus); rimp; Squic (17 stations;
stable Fauna Deep-Burrowing Fauna; Small |(Loliginidae); Sponge species (Polymastia sp.); shrimp; 6%)
Tube-Building Fauna sea stars; Northern Star coral (Astrangia poculata)
Example SPI and PV Images: Patchy Cobbles and Boulders on Sand

-

. v
-
= of e
o N LA T
P, o AR

2 REVO119B1SPL220EID  INSPIRI REVO1 19B1_P NSPIRE

b

ENVIRONMENTAL
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Table 2.3-2

Phvsical CMECS Spatial
Macrohabitat ys Benthic |Predominant CMECS Benthic . . Prevalence in
Habitat L L Other Benthic Taxa Likely Present
Type . Biotic Biotic Groups Surveyed
Stability .
Subclass Area
Mix of Soft Mussel Bed; Small Tube- : ) . ) . Very Limited
hsﬂﬁgﬁ;koie&égr mobile & Sediment Building Fauna; Sessile _ Eggnmgeenst?gi micézﬂ?gé’H%ﬁqpi;dé’r':bs;p(bg;a&jiﬂegg,?)’ (5 stations;
stable Fauna Gastropods; Attached Hydroids ' ) 2%)

REVO1 19B1_SPI_615-B

HNSPIRE

Example SPI and PV Images: Mollusk Bed (or Shells) on Mud

. = n EJ A:_
REVO1 19B1_PV_615-C

INSPIRE
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Table 2.3-2

Phvsical CMECS Spatial
Macrohabitat ys Benthic |Predominant CMECS Benthic . . Prevalence in
Habitat L L Other Benthic Taxa Likely Present
Type . Biotic Biotic Groups Surveyed
Stability .
Subclass Area
S . |Anemones; Lobster (Homarus americanus); Jonah crab
Patchy pebbles on [Mix of Attach.ed Attached Hydroids; Efarnacles,. (Cancer borealis); Sea pens (Pennatulidae); Sea Limited
. ; . Fauna; Soft |Larger Deep-Burrowing Fauna; . ) A . Co
sand with mobile  |mobile & . - . scallops (Placopecten magellanicus); Shrimp; Squid (24 stations;
Sediment Larger Tube-Building Fauna; o . o ; . ]
gravel stable Fauna Small Tube-Building Eauna (Loliginidae); Hydroids; Hermit crabs (Paguroid spp.); 7%)
9 Tunicates (Mogula sp.); barnacles; amphipods; bryozoa

Example SPI and PV Images: Patchy Pebbles on Sand with Mobile Gravel

ﬁ!\‘.. 4

| fa% o RGN . : 5 TN &
REVO1 19B1_PV_248-D INSPIRE

ENVIRONMENTAL

*Station counts include all stations that had at least one replicate classified as the specific habitat type.
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3.0 ENVIRONMENTAL CONSEQUENCES AND
PROTECTION MEASURES

3.1 Impact Assessment

Potential impacts are characterized as direct or indirect and whether they result from construction,
operations and maintenance (O&M), and/or decommissioning of the Project. Anticipated impacts are
characterized as short-term or long-term. Consistent with NEPA (40 C.F.R. § 1508.8.), evaluations in this
COP consider both detrimental (or negative) and beneficial impacts of the Project.

e Direct or Indirect: Direct effects are those occurring at the same place and time as the initial cause
or action. Indirect effects are those that occur later in time or are spatially removed from the activity.

e Short-term or Long-term Impacts: Short- or long-term impacts do not refer to any defined period. In
general, short-term impacts are those that occur only for a limited period or only during the time
required for construction activities. Impacts that are short-lived, such as noise from routine
maintenance work during operations, may also be short-term if the activity is short in duration and
the impact is restricted to a short, defined period. Long-term impacts are those that are likely to
occur on a recurring or permanent basis or impacts from which a resource does not recover quickly.
In general, direct impacts associated with construction and decommissioning are considered short-
term because they will occur within the approximate 1-year construction phase. Indirect impacts
are determined to be either short-term or long-term depending on if resource recovery may take
several years. Impacts associated with O&M are considered long-term because they occur over
the life of the Project (i.e., 25 years per the Lease but could be extended up to 35 years [see Section
3.5 of the COP)).

e Proposed Environmental Protection Measures: If measures are proposed to avoid or minimize
potential impacts, the impact evaluation included consideration of these environmental protection
measures.

Different impact-producing factors (IPFs) may result in varying levels of impact on benthic resources and
shellfish. IPFs that could impact benthic resources and shellfish include seafloor disturbance, habitat
alteration, sediment suspension and deposition, noise, discharges and releases, and trash and debris.

The analysis of impacts is discussed separately for the RWF and RWEC in the following sections. The IPFs
are further subdivided into IPFs during the construction and decommissioning phases of the Project and
the O&M phase of the Project. The construction and decommissioning phases are grouped as activities
and equipment usage are similar between these two phases.

3.1.1 Revolution Wind Farm

IPFs resulting in potential impacts on benthic resources and shellfish in the RWF area are described in
Table 3.1-1 for the construction and decommissioning phases and in Table 3.1-2 for the O&M phase. At
the end of the Project’s operational life, the Project will be decommissioned in accordance with a detailed
decommissioning plan to be developed in compliance with applicable laws, regulations, and BMPs at that
time. All of these activities are anticipated to be similar to or less than those described for construction,
unless otherwise noted.
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Table 3.1-1. IPFs and Potential Impact Characterization for Benthic Resources and Shellfish within the RWF during Construction and
Decommissioning

Table 3.1-1: RWF, Construction and Decommissioning

Impact Characterization for Benthic
Resources and Shellfish

IPF Project Activity i - ) ) Discussion

Sessile Species Mobile Species

and Life Stages ? and Life Stages
Seafloor Seafloor Direct, short-term Direct, short-term Direct Impacts: Direct impacts on benthic resources and shellfish from seafloor preparation will
Disturbance preparation primarily affect species that prefer the types of habitats that will be disturbed. These activities could

cause injury or mortality to benthic species and affect their habitats. Impacts are expected to be
short-term as the direct effects will cease after seafloor preparation is completed in a given area,
and impacts will disturb a small portion of similar available habitat in the area. Mobile species may
temporarily vacate the area of disturbance. Decommissioning activities are expected to cause
similar impacts as construction, but these impacts would be shorter in duration.

In-situ MEC/UXO
disposal

Direct, short-term

Direct, short-term

Direct Impacts: Direct impacts on benthic resources and shellfish from in-situ munitions and
explosives of concern/unexploded explosive ordnance (MEC/UXO) disposal will primarily affect
benthic/demersal species. In-situ MEC/UXO disposal could cause injury or mortality or behavioral
responses and affect their habitats. Impacts are expected to be short-term as the direct effects will
cease after disposal is completed in a given area, and impacts will disturb a small portion of similar
available habitat in the area. Mobile species may temporarily vacate the area of disturbance.

Impact pile
driving and/or
vibratory pile
driving/foundation

Direct, short-term

Direct, short-term

Direct Impacts: Direct impacts on benthic resources and shellfish associated with seafloor

disturbance from impact pile driving and/or vibratory pile driving and installation of the foundations
(WTG and OSS) and scour protection (if necessary) are expected to result in similar direct effects
as seafloor preparation. Impact pile driving and/or vibratory pile driving and foundation installation

installation or removal of the foundations during decommissioning could crush and/or displace benthic
species, particularly sessile species and eggs and larvae. Long-term impacts on benthic resources
and shellfish associated with the presence of the foundations and scour protection are discussed
in the O&M table for the RWF (Table 3.1-2).

RWEF IAC and Direct, short-term Direct, short-term Direct Impacts: Direct impacts on benthic resources and shellfish associated with the IAC and

OSS-Link Cable OSS-Link Cable installation are expected to result in similar impacts as those discussed for

installation seafloor preparation, as the IAC will be installed in the same area that was disturbed during

seafloor preparation. Decommissioning activities are expected to cause similar impacts as
construction, but these impacts would be shorter in duration. Sessile and slow-moving benthic
species, including infaunal species that cannot get out of the way of the cable installation
equipment, may be subject to mortality and injury. Because of the slow speed of the installation
equipment and limited size of the impact area, it is expected that most mobile benthic species will
be able to move out of the way and not be subject to mortality, but may still experience direct,
short-term impacts. Sessile species and species with limited mobility may be subject to mortality or
injury if they are present within the impact area during construction.

Vessel anchoring
(including spuds)

Direct, short-term

Direct, short-term

Direct Impacts: Direct impacts on benthic resources and shellfish associated with vessel anchoring
(including spuds) are similar to those discussed in seafloor preparation. Direct, short-term impacts,
including mortality or injury of slow-moving or sessile species within the impact areas of the spuds,
anchors, anchor chain sweep, may occur. The extent of the impacts will vary, depending on the
vessel type, number of vessels, and duration onsite, but would be smaller in spatial extent than
other seafloor-disturbing construction/decommissioning activities.
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Table 3.1-1: RWF, Construction and Decommissioning

Impact Characterization for Benthic
Resources and Shellfish
IPF Project Activity Discussion
Sessile Species Mobile Species
and Life Stages ? and Life Stages
Habitat In-situ MEC/UXO | Direct, short-term Direct, short-term Direct Impacts: Direct impacts to habitat alteration on benthic resources and shellfish from in-situ
Alteration disposal MEC/UXO disposal will primarily affect species that prefer the types of habitats that will be
disturbed. In-situ MEC/UXO disposal could affect habitats as identified MEC/UXO that cannot be
neutralize may need to be detonated in place. Impacts are expected to be short-term as the direct
effects will cease after disposal is completed in a given area, and impacts will disturb a small
portion of similar available habitat in the area.
Seafloor Direct, long-term Direct, long-term Direct and Indirect Impacts: In areas of sediment disturbance and/or areas with increased
preparation Indirect, long-term sedimentation, benthic habitat recovery and b_enthic infaunal and epifaunal species abundances
Impact pile ! may take up to 1 to 3 years to recover to pre-impact levels, based on the results of a number of
driving and/or studies on benthic recovery (e.g., AKRF, Inc. et al., 2012; Germano et al., 1994; Hirsch et al.,
vibratory pile 1978; Kenny and Rees, 1994). Recolonization rates of benthic habitats are driven by the benthic
driving/foundation communities inhabiting the area surrounding the affected region. Sand sheet and mobile sand with
installation gravel habitats as found within and near the RWF are often more dynamic in nature; therefore,
RWE IAC and they are quicker to recover than more stab!e environ_ments, such as fine-g_rained (e.g., silt) habitats
0SS-Link Cable and rocky reefs (D_ernle etal., 20Q3). Sp_eues found in th_ese more _dynan_uc areas are ofte_n .
installation a(_japted to deal with more dynam_u_: habitats and handle increases in _sedlmgntatlon assomate'd with
Vessel anchoring wind and_ waves. These communities are e>_<pected to quickly recolonize a dlsturbed_area, while
(including spuds) communities not well adapted to frt_aquc_ant disturbance (e.g., _cobble and boulder hgbltats) may take
upwards of a year to begin recolonization. Regardless, the time needed for benthic recovery would
result in a direct, long-term impact on both mobile and sessile species and life stages. Mobile
species may also be indirectly affected by the temporary reduction of benthic forage species, but
these impacts are expected to be minimal given the availability of similar habitats in the area.
During decommissioning, foundations and other facilities will be removed to a depth of 15 ft (4.6 m)
below the mudline, unless otherwise authorized by BOEM (30 CFR § 585.910(a)).
Decommissioning would result in the reversal of beneficial effects for species and life stages that
inhabited the structures during the life of the Project. Over time, the disturbed area is expected to
revert to pre-construction conditions, which would result in a beneficial impact for species and life
stages that inhabit soft bottom habitats. Overall, habitat alteration from decommissioning is
expected to cause minimal impacts because similar soft and hard bottom habitats are already
present in and around the RWF, and the conversion of a relatively small area of habitat is unlikely
to result in substantial effects, as any effect observed will be limited to the immediate vicinity of the
individual structures.
Sediment Seafloor Direct, short-term Direct, short-term Direct Impacts: Seafloor-disturbing activities will result in temporary increases in sediment
Suspension preparation suspension and deposition. Sediment transport modeling was performed using RPS’ Suspended
and In-situ MEC/UXO Sediment Fate (SSFATE) model, which is a three-dimensional model developed jointly with the
Deposition disposal USACE and the Environmental Research Development Center. SSFATE is a well-known model
Impact pile that has be_en successfully _app_lled in _prOJects e}round thg globe to S|_mulate the s'edlment tr_ansport
driving and/or from dredglng‘, cable _and p!pellne_b_u_rlal operations, sediment dumping, dew_atermg operat[ons,
vibratory pile and other sed|ment-d|sFurb|ng activities. S_SFATI_E computes TSS concentrations releas_,ed into the
driving/foundation water column and predicts the transport, dl_spersm_n, and st_attllng _of the suspended sedlme_nt. RPS
installation also performed hydrodynamic modellng_usmg their three-dimensional HYDROMAP modeling
system to simulate water levels, circulation patterns, and water volume flux through the study area
g\éVSF Il_f;l(li ?Zr;%le and to provide hydrodynamic input (spatially and temporally varying currents) for input into the
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Impact Characterization for Benthic
Resources and Shellfish
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and Life Stages ?

Mobile Species
and Life Stages

Discussion

installation
Vessel anchoring
(including spuds)

sediment transport model. The models, inputs, and results are described in detail in the
Hydrodynamic and Sediment Transport Modeling Report (RPS, 2020).

Several model simulations were run to evaluate the concentrations of suspended sediments,
spatial extent and duration of sediment plumes, and the seafloor deposition resulting from cable
burial activities. The grain size distributions used for modeling were based on samples collected
during field studies performed for the project (Fugro, 2019), which indicate the sediments are
predominately coarse grained in the RWF. For the RWF IAC, a representative segment of 7,392 ft
(2,253 m) of installation was simulated. The modeling results indicate that sediment plumes with
TSS concentrations exceeding the ambient conditions by 100 mg/L could extend up to 853 feet
(260 m) from the cable centerline. The plume is expected to be mostly contained within the bottom
of the water column. The model estimated that the elevated TSS concentrations would be of short
duration and expected to return to ambient conditions in less than 4.8 hours following the cessation
of cable burial activities. The modeling results indicate that sedimentation from IAC burial may
exceed 0.4 inch (10 mm) of deposition up to 197 feet (60 m) from the cable and could cover up to
47 acres (190,202 m?). Sediment suspension and deposition associated with decommissioning
activities are expected to be similar, but slightly lower in magnitude.

Suspension of sediments in the water column and the redistribution of sediments that fall out of
suspension, could result in mortality of benthic organisms through smothering and irritation to
respiratory structures; however, mobile benthic organisms are expected to temporarily vacate the
area and move out of the way of incoming sediments (MMS, 2007). Most marine species have
some degree of tolerance to higher concentrations of suspended sediment because storms,
currents, and other natural processes regularly result in increases in turbidity (MMS, 2009).
However, eggs and larval organisms are especially susceptible to smothering through
sedimentation, and smaller organisms are likely more affected than larger organisms, as larger
organisms may be able to extend feeding tubes and respiratory structures above the sediment
(U.K. Department for Business Enterprise and Regulatory Reform, 2008). Maurer et al. (1986)
found that several species of marine benthic infauna (e.g., the clam Mercenaria, the amphipod
Parahaustorius longimerus, and the polychaetes Scoloplos fragilis and Nereis succinea) exhibited
little to no mortality when buried under up to 3 inches (8 cm) of various types of sediment (from
predominantly silt/clay to pure sand). Deposition thicknesses greater than 3 inches resulting from
Project installation activities would occur within very limited areas, less than 66 ft (20 m) from the
centerline of the IAC. Based on this information, increases in sediment suspension and deposition
associated with construction/decommissioning may cause short-term impacts on sessile species
and species with limited mobility.

Noise

In-situ MEC/UXO
disposal

Direct, short-term

Direct, short-term

Direct Impacts: In-situ MEC/UXO disposal would involve underwater detonations that generate
pressure waves with high intensity, impulsive, broadband acoustic levels and rapid pressure
changes that could cause disturbance and/or injury to marine fauna. Rapid pressure changes are
most impactful to gas-containing organs. Most marine invertebrates lack air cavities in their bodies,
and therefore are comparatively less vulnerable to these damaging effects than organisms with
gas-containing organs. Young (1991) estimated the distances from a variety of explosives beyond
which at least 90 percent of adult benthic marine invertebrates would survive. With the expectation
that most detonations near the seafloor are of 60 pounds (Ibs) Net Explosive Weight (NEW) or
less, it was estimated that most benthic invertebrates beyond approximately 275 ft (83.8 m) from
the detonation of a 60 Ibs NEW would survive, with the potential mortality zone for some taxa (e.g.,
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shrimp, lobsters, worms, amphipods) being much smaller (U.S. Department of the Navy, 2018).
Beyond the range of potential mortality and/or injury from rapid pressure changes, marine

invertebrates may detect acoustic energy as described above, but the duration of sound from an
explosion would be short and any behavioral response or auditory masking would be very brief.

Impact pile
driving and/or
vibratory pile
driving

Direct, short-term

Direct, short-term

Direct Impacts: Several sources of noise are expected during construction at the RWF including
construction equipment, pile driving, and vessels. The effects of underwater noise on benthic
invertebrates are not well understood, and sound exposure level criteria for assessing injury and
mortality have not been established (Morley et al., 2014; Hawkins et al., 2015; Murchy et al.,
2019). However, because benthic species and shellfish lack gas-filled organs, they are likely to be
less sensitive than finfish and marine mammals to sound pressure waves. Few marine
invertebrates have the sensory organs to perceive sound pressure, but many can perceive particle
motion (Vella et al., 2001), detecting acoustic energy with sensory organs such as
mechanoreceptor hairs, chordotonal organs, statocysts and statoliths (Vella et al., 2001; Popper
and Hawkins, 2018; Jones et al., 2020). Several studies have documented the responses of
different marine invertebrates to natural and anthropogenic vibration, although no exposure criteria
have been established (as reviewed in Roberts and Elliot, 2017).

Several recent studies have focused on determining threshold detection and responses of
cephalopods to underwater noise. Cephalopods, including cuttlefish, octopus, and squid species,
are sensitive to particle motion rather than sound pressure (e.g. Packard et al., 1990; Mooney et
al., 2010), with the lowest particle motion thresholds reported at 1 to 2 Hz (Packard et al., 1990).
Particle motion thresholds were measured for longfin squid between 100 and 300 Hz, with a
threshold of 110 dB re 1 pPa reported at 200 Hz (Mooney et al., 2010). No other studies have
measured particle motion. Specific hearing thresholds for sound pressure at higher frequencies
have been reported for the oval squid (Sepiooteuthis lessoniana) and the common octopus (134
and 139 dB re 1 pyPa at 1,000 Hz, respectively) (Hu et al., 2009).

Cephalopods appear to be particularly sensitive to low frequency sound. Sole et al. (2017)
estimated that trauma onset may begin to occur in cephalopods at sound pressure levels (SPLns)
from 139 to 142 dB re 1 pyPa at one-third octave bands centered at 315 Hz and 400 Hz. Low
frequency continuous noise (2 hours of 50 to 400 Hz at received SPLys of 157 dB re 1 uPa)
resulted in lesions on the sensory hair cells of the statocysts, which worsened over time, in several
cephalopod species (Andre et al., 2016, Sole et al., 2013). At sound frequencies lower than 1,000
Hz, cephalopod behavioral and physiological responses have included inking, locomotor
responses, body pattern changes, and changes in respiratory rates (Kaifu et al., 2008; Hu et al.,
2009). Common cuttlefish exhibited escape responses (i.e., inking, jetting) when exposed to sound
frequencies between 80 and 300 Hz with SPL,,s above 140 dB re 1 yPa, but they habituated to
repeated 200 Hz sounds (Samson et al., 2014).

Decapod crustaceans, including crab, lobster, and shrimp species, detect sound through an array
of hair-like receptors within and upon the body surface that potentially respond to water- or
substrate-borne vibrations. These organisms also have proprioceptive organs that could serve
secondarily to perceive vibrations (as reviewed in Popper et al., 2001). While it is believed that
decapod crustaceans would be most sensitive to particle motion, studies have focused on sound
pressure level measurements. A change in feeding and stress response in American lobster was
observed at an exposure level of 202 dB re 1uPa (Payne and Funds, 2007); this exposure level
was modelled to occur at up to 1,640 ft (500 m) from the source of pile driving, where particle

88




Revolution | Poweredby

Wind

@rsted &
Eversource

Benthic Assessment Technical Report

IPF

Project Activity

Table 3.1-1: RWF, Construction and Decommissioning

Impact Characterization for Benthic
Resources and Shellfish

Sessile Species
and Life Stages ?

Mobile Species
and Life Stages

Discussion

velocity was estimated to be 0.1 cm s (Miller et al., 2016). Given the experimentally determined
sensitivities of blue mussel (Mytilus edulis) and common hermit crab (Pagurus bernhardus) to
particle motion (Roberts et al., 2015; Roberts et al., 2016), this modelled particle velocity would
likely elicit behavioral response from these organisms (Roberts and Elliot, 2017; Roberts et al.,
2017). Prawns (Palaemon serratus) showed auditory sensitivity to sounds from 100 to 3,000 Hz
(Lovell et al., 2005, 2006). Prawns showed greatest sensitivity at an SPLy,sof 106 dB re 1 pPa at
100 Hz, although this was the lowest frequency tested, so prawns might be more sensitive at
frequencies below this (Lovell et al., 2005).

Sessile invertebrates such as bivalves may respond to sound exposure by closing their valves
(e.g. Kastelein, 2008; Roberts et al., 2015; Solan et al., 2016) much as they do when water quality
is temporarily unsuitable. In one study, the duration of valve closure was shown to increase with
increasing vibrational strength (Roberts et al., 2015). Clams may respond to anthropogenic noise
by reducing activity and moving to a position above the sediment-water interface, which affects
ecosystem processes such as bioirrigation, as documented in the clam Ruditapes philippinarum
(Solan et al., 2016).

In response to noise associated with construction at the RWF, it is expected that mobile
macroinvertebrates would temporarily relocate during construction and would not be in the areas of
greatest acoustic stressors. Slow start (ramp up) of pile driving equipment would allow mobile
benthic species to move out of the area and not be subject to mortality or injury but they may still
experience some direct impact, such as behavioral responses. A recent study found impulsive pile
driving noise resulted in a change in squid (Doryteuthis pealeii) behavior, with squid exhibiting
body pattern changes, inking, jetting, and startle responses (Jones et al., 2020). Indirect impacts
on benthic species may also result from a temporary degradation of habitat quality due to elevated
noise levels associated with construction activities at the RWF. Noise from impact pile driving
and/or vibratory pile driving may temporarily reduce benthic habitat quality for exposed species.
These impacts will be short-lived as habitat suitability is expected to return to pre-pile driving
conditions shortly after cessation of pile driving activity.

Short-term impacts on benthic resources and shellfish could occur due to vessel noise,
construction equipment noise (exclusive of impact pile driving and/or vibratory pile driving noise),
and/or aircraft noise. Sounds created by mechanical/hydro-jet plows, vessels, or aircraft are
continuous or non-impulsive sounds, which have different characteristics underwater and impacts
on marine life. Limited research has been conducted on underwater noise from mechanical/hydro-
jet plows. Generally, the noise from this equipment is expected to be masked by louder sounds
from vessels. The duration of noise at a given location will be short, as the installation vessel will
only be present for a short period at any given location along the cable route. Direct, short-term
impacts on benthic species are expected from mechanical/hydro-jet plow installation noise.

For exposed species, noise from impact pile driving and/or vibratory pile driving may temporarily
reduce habitat quality, result in behavioral changes, or cause mobile species to temporarily vacate
the area. Noise impacts on benthic resources and shellfish may result in short-term impacts, as the
habitat suitability is expected to return to pre-impact pile driving and/or vibratory pile driving
conditions shortly after cessation of the impact pile driving and/or vibratory pile driving activity.

Vessel noise,
construction

Direct, short-term

Direct, short-term

Direct Impacts: Short-term impacts on benthic resources and shellfish could occur due to vessel
noise, construction equipment noise (exclusive of impact pile driving and/or vibratory pile driving
noise), and/or aircraft noise during construction and decommissioning. Sounds created by
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equipment noise,
aircraft noise

mechanical/hydro-jet plows, vessels, or aircraft are continuous or non-impulsive sounds, which
have different characteristics underwater and impacts on marine life. Limited research has been
conducted on underwater noise from mechanical/hydro-jet plows. Generally, the noise from this
equipment is expected to be masked by louder sounds from vessels. The duration of noise at a
given location will be short, as the installation vessel will only be present for a short period at any
given location along the cable route. Direct, short-term impacts on benthic species are expected
from mechanical/hydro-jet plow installation noise.

Helicopters may be used during construction of the Project for emergency transport and crew
changes during installation of the WTGs. Underwater noise associated with helicopters is generally
brief as compared with the duration of audibility in the air (Richardson et al., 1995). Because of
this, direct impacts on benthic species from aircraft noise are not expected.

Benthic species in the vicinity of Project construction vessels may be affected by vessel noise but
the duration of the disturbance will occur over a very short period at any given location in the RWF
area or between ports and the RWF. Direct, short-term impacts on benthic species are expected
due to vessel noise.

Direct impacts on benthic species may result from a temporary degradation of habitat quality due
to elevated noise levels. The noise generated by vessel and aircrafts will be similar to the range of
noise from existing vessel and aircraft traffic in the region, and are not expected to substantially
affect the existing underwater noise environment. Thus, overall noise impacts are expected to be
short-term.

Discharges
and releases

Hazardous
materials spills
Wastewater
discharge

Direct, short-term

Direct, short-term

Direct Impacts: Routine discharges of wastewater (e.g., gray water or black water) or liquids (e.g.,
ballast, bilge, deck drainage, stormwater) may occur from vessels, WTGs, or the OSS during
construction and decommissioning; however, those discharges and releases are not anticipated to
have impacts because all vessel waste will be offloaded, stored, and disposed of in accordance
with all applicable local, state and federal regulations, such as the Environmental Protection
Agency (EPA) and (U.S. Coast Guard) USCG requirements for discharges and releases to surface
waters. In addition, compliance with applicable Project-specific management practices and
requirements will minimize potential impacts on water quality and marine life.

The construction/decommissioning of the RWF is not anticipated to lead to any spills of hazardous
materials into the marine environment. Minor releases of hazardous materials, if they were to
occur, could result in direct and indirect, short-term impacts on benthic resources and shellfish.
The impacts of spills are caused by either the physical nature of the material (e.g., physical
contamination and smothering) or by its chemical components (e.g., toxic effects and
bioaccumulation). Minor releases of hazardous materials could also result in indirect impacts on
invertebrate species if the spilled materials affect their eggs/larvae and food sources. Impacts
would depend on the depth and volume of the spill, as well as the properties of the material spilled.

All vessels participating in the construction of the RWF will comply with USCG requirements for
management of onboard fluids and fuels, including maintaining and implementing spill prevention,
control, and countermeasure (SPCC) plans. Vessels will be navigated by trained, licensed vessel
operators who will adhere to navigational rules and regulations and vessels will be equipped with
spill handling materials adequate to control or clean up an accidental spill. Best management
practices (BMPs) for fueling and power equipment servicing will be incorporated into the Project’s
Emergency Response Plan and Oil Spill Response Plan (ERP/OSRP). Accidental releases are
minimized by containment and clean-up measures detailed in the OSRP.
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Given these measures and the very low likelihood of an inadvertent release, potential impacts are
benthic resources and shellfish are not expected.

Marine trash and debris

Direct, short-term

Direct, short-term

Direct Impacts: The release of trash and debris into offshore waters potentially may occur from any
on-water activities. Certain types of trash and debris could be accidentally lost overboard during
construction and decommissioning, with subsequent effects on marine species. USCG and the
Environmental Protection Agency (EPA) regulations require operators to develop waste
management plans, post informational placards, manifest trash sent to shore, and use special
precautions such as covering outside trash bins to prevent accidental loss of solid materials. Also,
BOEM lease stipulations require adherence to Notice to Lessee (NTL) 2015-G03, which instructs
operators to exercise caution in the handling and disposal of small items and packaging materials,
requires the posting of placards at prominent locations on offshore vessels and structures, and
mandates a yearly marine trash and debris awareness training and certification process. As such,
measures will be implemented prior to and during construction to avoid, minimize, and mitigate
impacts related to trash and debris disposal. Given these measures, impacts from trash and debris
on benthic resources and shellfish are not expected.

@ Includes eggs and larvae of mobile species, as well as species with limited mobility.
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Table 3.1-2. IPFs and Potential Impact Characterization for Benthic Resources and Shellfish within the RWF during Operations and

Maintenance

Table 3.1-2: RWF, O&M

Impact Characterization for
Benthic Resources and Shellfish

Disturbance

and OSS)

term

IPF Project Activity | Sessile Species . . Discussion
and Life Stages Ll STICEES
= and Life Stages
Seafloor Foundations (WTG | Direct, short- Direct, short-

term

Direct Impacts: Seafloor disturbance during O&M of the RWF may occur during maintenance of
bottom-founded infrastructure (e.g., foundations, scour protection). These maintenance activities
are expected to result in similar direct impacts on benthic resources and shellfish as those
discussed for construction/decommissioning (Table 3.1-1), although the extent of disturbance
would be limited to specific areas.

RWF IAC and
0OSS-Link Cable
non-routine O&M

Direct, short-
term

Direct, short-
term

Direct Impacts: Minimal impacts on benthic species are expected from operation of the IAC and
OSS-Link Cable, as they will be buried beneath the seabed. However, non-routine maintenance
may involve sediment-disturbing activities. These maintenance activities are expected to result in
similar direct impacts on benthic resources and shellfish as those discussed for
construction/decommissioning (Table 3.1-1), although the extent of disturbance would be limited
to specific areas along the cable routes..

Vessel anchoring
(including spuds)

Direct, short-
term

Direct, short-
term

Direct Impacts: During O&M, anchoring will be limited to vessels required to be onsite for an
extended duration. Impacts on benthic resources and shellfish resulting from potential vessel
anchoring during O&M activities are expected to be similar to those discussed in Table 3.1-1.

Habitat
Alteration

Foundations

RWF IAC and
OSS-Link Cable

Direct, long-term

Direct, long-
term

Direct Impacts: Once constructed, the RWF will result in changes to seafloor topography and
hydrodynamics because of the presence of foundations, scour protection, and cable protection.
The seafloor overlaying the majority of buried IAC and OSS-Link Cable (where cable protection
will not exist) is expected to return to pre-construction conditions over time and no long-term
changes to sediment mobility and depositional patterns are expected.

Presence of the foundations, associated scour protection, and cable protection may result in both
direct, negative and beneficial impacts on benthic species due to conversion of habitat from
primarily soft bottom to hard bottom. Species that have life stages associated with soft bottom
habitats may experience long-term effects, as available habitat will be slightly reduced. Species
and life stages that inhabit hard bottom habitats may experience a beneficial effect, depending
on the quality of the habitat created by the foundations, scour protection, and cable protection,
and the quality of the benthic community that colonizes that habitat. Habitat conversion is
expected to cause a shift in species assemblages towards those found in rocky reef/rock outcrop
habitat; this is known as the “reef effect” (Wilhelmsson et al., 2006; Reubens et al., 2013). This
effect is also well known from other anthropogenic structures in the sea, such as oil platforms,
artificial reefs piers, and shipwrecks (Claudet and Pelletier, 2004; Wilhelmsson et al., 2006;
Seaman, 2007; Langhamer and Wilhelmsson, 2009).

The use of gravel, boulders, and/or concrete mats will create new hard substrate, and this substrate
is expected to be initially colonized by barnacles, tube-forming species, hydroids, and other fouling
species found on existing hard bottom habitat in the region. Mobile organisms, such as lobsters
and crabs, may also be attracted to and occur in and around the foundation in higher numbers
than surrounding areas. Monopiles attract a range of attached epifauna and epifloral, including
barnacles and filamentous algae (Petersen and Malm, 2006). Jacket foundations (which may be
used for the OSS) provide a more complex structure than monopile foundations, and may increase
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habitat complexity through more suitable fouling surfaces and increased protection from predators
(MMS, 2009). As these foundations extend from below the seafloor to above the surface of the
water, there is expected to be a zonation of macroalgae from deeper growing red foliose algae and
calcareous algae, to kelps and other species, including those that may grow in subtidal, intertidal,
and splash zone areas. Foundations and cable protection typically also have crevices that increase
structural complexity of the area and attract finfish and invertebrate species seeking shelter,
including crabs and American lobster. Other species that may be beneficially affected include sea
anemones and other anthozoans, bivalves such as horse mussel, green sea urchin, barnacles,
hydrozoans, sponges, and other fouling organisms. There is expected to be a similar zonation of
these species with depth, as well. Species that prefer softer bottom habitat, such as ocean quahog,
waved and chestnut astarte clam, Atlantic surf clam, sand shrimp, channeled whelk, and
horseshoe crab, may be impacted.

The increase in habitat heterogeneity and hard substrate may promote not only the growth of native
epibenthic species, as discussed above, but also may potentially promote colonization by non-
indigenous species and/or range-expanding species. The concept of offshore wind structures as
“stepping stones” for these groups of species has been suggested and observed in other regions
(as reviewed in Dannheim et al., 2019; e.g., De Mesel et al., 2015; Coolen et al., 2018). Non-
indigenous species, including, although not limited to, crustaceans (e.g., the Asian shore crab
(Hemigrapsus sanguineus)), molluscs, and tunicates (e.g., Didemnum vexillum) have the potential
to colonize the foundations in this region, as observed in other regions (e.g., Kerckhof et al., 2016).
The effects of the colonization of these types of species on the community assemblage and
ecosystem function varies depending on the particular species and its abundance. Additionally,
epibenthic species from southern regions, such as the Mid-Atlantic, may utilize this novel habitat
as their populations move northward as suitable environmental conditions shift northward in
response to climatic drivers (i.e., range-expansion species).

Habitat conversion is expected to cause a direct, long-term impact because similar soft and hard
bottom habitats are already present in and around the RWF (as detailed in this report), and the
conversion of a relatively small area of habitat is unlikely to result in substantial effects, as any
“reef effect” observed will be limited to the immediate vicinity of the individual structures.

Sediment
Suspension
and Deposition

RWF IAC and
OSS-Link Cable
non-routine O&M
Vessel anchoring
(including spuds)

Direct, short-
term

Direct, short-
term

Direct Impacts: Increases in sediment suspension and deposition during the O&M phase will
result from vessel anchoring and non-routine maintenance activities that require exposing the
IAC and/or OSS-Link Cable. Direct impacts on benthic resources and shellfish resulting from
sediment suspension and deposition during the O&M phase are expected to be similar to those
discussed for the construction and decommissioning phase (Table 3.1-1), but on a more limited
spatial scale.

Noise

Vessel and aircraft
noise

Direct, long-term

Direct, long-
term

Direct Impacts: Impacts on benthic resources and shellfish from ship and aircraft noise during
O&M of the RWF are expected to be similar to those discussed for the
construction/decommissioning phase (Table 3.1-1), though lesser in extent. The noise generated
by vessel and aircrafts will be similar to the range of noise from existing vessel and aircraft traffic
in the region, and are not expected to substantially affect the existing underwater noise
environment.
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Magnetic Fields

OSS-Link Cable

IPF Project Activit i i . . Discussion
: o iﬁzsﬂlﬁesgt?'sz Mobile Species
= 9 and Life Stages
W_TG operational Direct, long-term | Direct, long- Direct Impacts: The WTGs will produce low-level continuous underwater noise (infrasound)
noise term during operation; however, there are no conclusive studies associating WTG operational noise
with impacts on benthic resources and shellfish. Noise levels from operation of the RWF WTGs
are not expected to result in injury or mortality.
Electric and RWF IAC and Direct, long-term | Direct, long- Direct Impacts: Operation of the WTG does not generate electric and magnetic fields (EMF);

term

however, once the inter-array and OSS-Link Cables become energized, the cables will produce a
magpnetic field, both perpendicularly and in a lateral direction around the cables. The cable will be
shielded and buried beneath the seafloor. Shielded electrical transmission cables do not directly
emit electrical fields into surrounding areas, but are surrounded by magnetic fields that can
cause induced electrical fields in moving water (Gill et al., 2012). Exposure to EMF could be
short- or long-term, depending on the mobility of the species. Sessile species will be exposed for
the entire duration that the cables are energized (U.K. Department for Business Enterprise and
Regulatory Reform, 2008; Woodruff et al., 2012; Love et al., 2015, 2016). Compared to fish and
elasmobranchs, relatively little is known about the response of marine invertebrates to EMF, and
how this might impact migration, orientation, or prey identification. Aquatic crustaceans, a group
that includes commercially important crab and lobster species, have been observed to use
geomagnetic fields to guide orientation and migration, which suggests that this group of
organisms is capable of detecting static magnetic fields (Ugolini and Pezzani, 1995; Cain et al.,
2005; Boles and Lohmann, 2003; Lohmann et al., 1995). The ability to detect geomagnetic fields,
however, is likely integrated with other environmental cues, including slope, light, currents, and
water temperature. Furthermore, Project cables will produce AC magnetic fields, which differ
from the static geomagnetic fields to which magneto-sensitive marine invertebrates are attuned,;
therefore, operation of the IAC and OSS-Link Cable is not expected to impact benthic
invertebrate orientation or migration.

A modeling analysis of the magnetic fields and induced electric fields anticipated to be produced
during operation of the RWF IAC, OSS-Link Cable, and RWEC was performed and results are
included in the Offshore Electric- and Magnetic-Field Assessment (Exponent, 2020). That
assessment also summarizes data from field studies conducted to assess impacts of EMF on
marine organisms. These studies constitute the best source of evidence to demonstrate that
impacts on benthic invertebrate behavior or distribution are not expected due to the presence of
energized cables. Field surveys on the behavior of large crab species and lobster at submarine
cable sites (Love et al., 2017; Hutchinson et al., 2018) indicate that the Project’s calculated
magnetic-field levels are not likely to impact the distribution and movement of large epibenthic
crustaceans. Ancillary data and observations from these field studies also suggest that
cephalopod behavior is similarly unaffected by the presence of 60-Hz AC cables. Based on the
modeling results and existing evidence, the EMF associated with the cables will be below the
detection capability of invertebrate species. Given that the calculated values are below the
thresholds of detection reported in the scientific literature, behavioral effects and/or changes in
species abundance and distributions are not expected. These conclusions are consistent with the
findings of a previous comprehensive review of the ecological impacts of marine renewable
energy projects, where it was determined that there has been no evidence demonstrating that
EMF at the levels expected from marine renewable energy projects will cause an effect (negative
or positive) on any species (Copping et al., 2016).
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Discharges and
Releases

Hazardous
materials spills
Wastewater
discharges

Direct, short-
term

Direct, short-
term

Direct Impacts: As discussed for the construction/decommissioning phase, routine discharges of
wastewater or liquids (e.g., ballast, bilge, deck drainage, stormwater) are not anticipated to have
impacts because all vessel waste will be offloaded, stored, and disposed of in accordance with
all applicable local, state and federal regulations. In addition, compliance with applicable Project-
specific management practices and requirements will minimize potential impacts on water quality
and marine life.

The operation of the RWF is not anticipated to lead to any spills of hazardous materials into the
marine environment. The WTG and the OSS will be designed for secondary levels of
containment to prevent accidental discharges of hazardous materials to the marine environment.
Most maintenance will occur inside the WTGs, thereby reducing the risk of a spill, and no oils or
other wastes are expected to be discharged during maintenance activities.

All vessels participating in O&M of the RWF will comply with USCG requirements for
management of onboard fluids and fuels, including maintaining and implementing SPCC plans.
Vessels will be navigated by trained, licensed vessel operators who will adhere to navigational
rules and regulations and vessels will be equipped with spill handling materials adequate to
control or clean up an accidental spill. Best management practices (BMPs) for fueling and power
equipment servicing will be incorporated into the Project's ERP/OSRP. Accidental releases are
minimized by containment and clean-up measures detailed in the OSRP. Given these measures
and the very low likelihood of an inadvertent release, potential impacts of a hazardous material
spill on benthic resources and shellfish are not anticipated.

Marine Trash and Debris

Direct, short-
term

Direct, short-
term

Direct Impacts: As discussed in Table 3.1-1, vessels will adhere to the USCG and EPA marine
trash regulations, as well as BOEM guidance, and trash and debris generated during O&M of the
RWEF will be contained on vessels or at staging areas until disposal at an approved facility.
Measures will be implemented prior to and during construction to avoid, minimize, and mitigate
impacts related to trash and debris disposal.

& Includes eggs and larvae of mobile species, as well as species with limited mobility.

95




Revolution | Poweredby . .
Wind . fEerted & Benthic Assessment Technical Report
versource
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IPFs resulting in potential impacts on benthic resources and shellfish associated with the RWEC are described in Table 3.1-3 for the construction
and decommissioning phases and in Table 3.1-4 for the O&M phase. At the end of the Project’s operational life, the Project will be decommissioned
in accordance with a detailed decommissioning plan to be developed in compliance with applicable laws, regulations, and BMPs at that time. All of
these activities are anticipated to be similar to or less than those described for construction, unless otherwise noted. The impacts discussed in this
section apply to both the RWEC-OCS and RWEC-RI, though the impacts would vary slightly by habitat composition, which differs slightly between
the nearshore and offshore portions of the RWEC route.

Table 3.1-3. IPFs and Potential Impact Characterization for Benthic Resources and Shellfish for the RWEC during Construction and
Decommissioning

Table 3.1-3: RWEC, Construction and Decommissioning

Impact Characterization for Benthic

Project Resources and Shellfish . .
IPF e X - X : Discussion
Activity Sessile Species Mobile Species
and Life Stages ? and Life Stages
Seafloor Seafloor Direct, short-term Direct, short-term Direct Impacts: As discussed in Table 3.1-1, the potential impacts on benthic resources and
Disturbance preparation shellfish from seafloor preparation are primarily associated with species and life stages that prefer
the types of habitats that will be disturbed by seafloor preparation. Direct impacts on benthic
resources and shellfish from seafloor preparation are expected to be similar to those discussed in
Table 3.1-1, with the exception of shallower areas being affected as the RWEC-RI nears landfall.
These shallower areas are expected to have slightly different species assemblages than the
deeper offshore areas near the RWF. See Table 2.2-4, for species that may occur in these areas
and be affected by seafloor preparation. Decommissioning activities are expected to cause similar
impacts as construction, but these impacts would be shorter in duration.
In-situ Direct, short-term Direct, short-term Direct Impacts: As discussed in Table 3.1-1, potential impacts on benthic resources and shellfish
MEC/UXO from in-situ MEC/UXO disposal will primarily affect benthic/demersal species. In-situ MEC/UXO
disposal disposal could cause injury or mortality or behavioral responses and affect their habitats. Impacts
are expected to be short-term as the direct effects will cease after disposal is completed in a given
area, and impacts will disturb a small portion of similar available habitat in the area. Mobile species
may temporarily vacate the area of disturbance.
RWEC Direct, short-term Direct, short-term Direct Impacts: Direct impacts on benthic resources and shellfish associated with the RWEC
installation

installation/decommissioning are expected to result in similar impacts as those for seafloor
preparation. Construction of the RWEC landfall would be accomplished with HDD methodology. A
cofferdam may be used to allow for a dry environment during construction and manage sediment,
contaminated soils, and bentonite (for HDD operations). Impacts associated with the installation of
a cofferdam (if necessary) would be similar to those discussed for seafloor preparation, but on a
smaller scale. The cofferdam will be a temporary structure used during construction only.
Therefore, no conversion of habitat is expected, and the cofferdam will be removed prior to the
O&M phase.

Long-term impacts on benthic resources and shellfish associated with the presence of cable
protection along portions of the RWEC are discussed the O&M table (Table 3.1-4).
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Table 3.1-3: RWEC, Construction and Decommissioning
Impact Characterization for Benthic

Project Resources and Shellfish ) :
IPF b . - . : Discussion
Activity Sessile Species Mobile Species
and Life Stages ? and Life Stages
Vessel Direct, short-term Direct, short-term Direct Impacts: Direct impacts on benthic resources and shellfish associated with vessel anchoring
anchoring (including spuds) are similar to those discussed in seafloor preparation.
(including
spuds)
Habitat In-situ Direct, short-term Direct, short-term Direct Impacts: As discussed in Table 3.1-1, potential impacts on benthic resources and shellfish
Alteration MEC/UXO from habitat alteration due to in-situ MEC/UXO disposal will primarily affect species that prefer the
disposal types of habitats that will be disturbed. In-situ MEC/UXO disposal could affect habitats as identified
MEC/UXO that cannot be neutralize may need to be detonated in place. Impacts are expected to
be short-term as the direct effects will cease after disposal is completed in a given area, and
impacts will disturb a small portion of similar available habitat in the area.
Seafloor Direct, long-term Direct, long-term Direct and Indirect Impacts: As discussed for the construction/decommissioning of the RWF, in
Preparation Indirect, long-term | 2€as of sediment disturbance and/or areas with increased sedimentation, benthic habitat recovery
RWEC . and benthic infaunal and epifaunal species abundances may take up to 1 to 3 years to recover to
installation pre-impact levels, based on the results of a number of studies on benthic recovery (e.g., AKRF,
Vessel Inc. et al., 2012; Germano et al., 1994; Hirsch et al., 1978; Kenny and Rees, 1994). Recolonization
anchoring rates of benthic habitats are driven by the benthic communities inhabiting the area surrounding the
(including affected region. Communities well-adapted to disturbance within their habitats (e.g., sand sheets)
spuds) are expected to quickly recolonize a disturbed area, while communities not well adapted to

frequent disturbance (e.g., cobble and boulder habitats) may take upwards of a year to begin
recolonization. Regardless, the time needed for benthic recovery would result in a direct, long-

term impact on both mobile and sessile species and life stages. Mobile species may also be
indirectly affected by the temporary reduction of benthic forage species, but these impacts are
expected to be minimal given the availability of similar habitats in the area.

During decommissioning, facilities will be removed to a depth of 15 ft (4.6 m) below the mudline,
unless otherwise authorized by BOEM (30 CFR § 585.910(a)). Decommissioning would result in
the reversal of beneficial effects for species and life stages that inhabited the cable protection
(concrete mattresses or rock structures) during the life of the Project. Over time, the disturbed area
is expected to revert to pre-construction conditions, which would result in a beneficial impact for
species and life stages that inhabit soft bottom habitats. Overall, habitat alteration from
decommissioning is expected to cause minimal impacts because similar soft and hard bottom
habitats are already present in and around the RWEC corridor, and the conversion of a relatively
small area of habitat is unlikely to result in substantial effects, as any effect observed will be limited
to the immediate vicinity of the individual structures.
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Table 3.1-3: RWEC, Construction and Decommissioning

Impact Characterization for Benthic
Project Resources and Shellfish . .
IPF b . - . : Discussion
Activity Sessile Species Mobile Species
and Life Stages ? and Life Stages
Sediment Seafloor Direct, short-term Direct, short-term Direct Impacts: As discussed in Table 3.1-1, seafloor-disturbing activities will result in temporary
Suspension and | Preparation increases in sediment suspension and deposition. Sediment transport modeling was performed
Deposition In-situ using RPS’ SSFATE model to evaluate the concentrations of suspended sediments, spatial extent
MEC/UXO and duration of sediment plumes, and the seafloor deposition resulting from Project cable burial
disposal activities. The RWEC-RI installation is considered in two perspectives, (1) the majority of the route
RWEC that has jet assisted installation and (2) the landing alternatives that represent the possible landfall
installation sites and installation techniques that may be used landward of the 13.12 ft (4 m) bathymetry
Vessel contour; these activities are referred to as the landings herein.
anchoring The modeling results indicate that sediment plumes with TSS concentrations exceeding the
(including ambient conditions by 100 mg/L could extend up to 4,528 feet (1,380 m) from the RWEC-RI
spuds) centerline in state waters, and up to 1,542 feet (470 m) from RWEC-OCS centerline in federal
waters. The plume is expected to be mostly contained within the bottom of the water column,
though in shallower waters it may occupy most of the water column due to the water depth. For the
RWEC-OCS, predicted TSS concentrations above ambient for any single circuit installation do not
persist in any given location for greater than 24 hours, though in most locations (>75 % of the
affected area) concentrations return to ambient within 8 hours. This maximum was predicted to
occur along a part of the route that will only see one circuit installation. The maximum duration
above ambient along the portion of the RWEC where two circuits will be installed was predicted to
be 14 hours per circuit. This corresponds to a total of 28 hours above ambient, however the two 14
hour periods will likely be separated by time. For the installation of one circuit of the RWEC-RI,
predicted TSS concentrations above ambient do not persist in any given location for greater than
16.3 hours, though in most locations (>75 % of the affected area) concentrations return to ambient
within 4 hours). For installation of two circuits, the maximum plume exposure is doubled at 32.6
hours, however, the two 16.3-hour periods will likely be separated by time. The modeling results
indicate that sedimentation from RWEC burial may exceed 0.4 inch (10 mm) of deposition up to
919 feet (280 m) from the cable centerline in state waters and up to 328 feet (100 m) in federal
waters. This thickness of sedimentation could cover up to 1,126 acres (4,556,760 m?) in state
waters, and 1,020 acres (4,127,794 m?) in federal waters.
For the cable landfall, TSS concentrations exceeding ambient conditions by 100 mg/L could extend
up 2,084 ft (624 m) from the centerline and plume concentrations above ambient could persist for
256 hours for the HDD. This duration is longer relative to the water jet assisted cable installation
due to the slower installation rate of the activity and since both trenching and backfilling for two
circuits are included. Sedimentation greater than 0.4 in (10 mm) may extend up to 572 ft (174 m)
from the RWEC-RI centerline and could cover up to 85 acres (343,983 m?). The models, inputs,
and results are described in detail in the Hydrodynamic and Sediment Transport Modeling Report
(RPS, 2020). Direct impacts on benthic resources and shellfish from sediment suspension and
deposition are expected to be similar to those discussed in Table 3.1-1.
Noise Vessel noise, Direct, short-term Direct, short-term Direct Impacts: Direct impacts on benthic resources and shellfish resulting from vessel,
construction construction equipment, and aircraft noise and in-situ MEC/UXO disposal during construction and
equipment decommissioning are expected to be similar to those discussed in Table 3.1-1.
noise, aircraft
noise, in-situ
MEC/UXO
disposal
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IPF

Project
Activity

Table 3.1-3: RWEC, Construction and Decommissioning

Impact Characterization for Benthic
Resources and Shellfish

Sessile Species
and Life Stages ?

Mobile Species
and Life Stages

Discussion

Vibratory pile
driving
(cofferdam)

Direct, short-term

Direct, short-term

Direct Impacts: The cofferdam at the RWEC landfall, if required, may be installed as either a sheet
piled structure into the seafloor or a gravity cell structure placed on the seafloor using ballast
weight. Sheet pile installation would require the use of a vibratory hammer to drive the sidewalls
and endwalls into the seabed, which may take approximately up to 3 days.

The effects of underwater noise on benthic invertebrates are not well understood, and sound
exposure level criteria for assessing injury have not been established. However, because benthic
species and shellfish lack gas-filled organs, they are likely to be less sensitive than finfish and
marine mammals to sound pressure waves. Few marine invertebrates have the sensory organs to
perceive sound pressure, but many can perceive particle motion (Vella et al., 2001). For exposed
species, noise from vibratory pile driving may temporarily reduce habitat quality, result in
behavioral changes, or cause mobile species to temporarily vacate the area. Noise impacts on
benthic resources and shellfish from vibratory pile driving may result in short-term impacts, as the
habitat suitability is expected to return to pre-vibratory pile driving conditions shortly after cessation
of the vibratory pile driving activity.

Discharges and
Releases

Hazardous
materials spills
Wastewater
discharges

Direct, short-term

Direct, short-term

Direct Impacts: Impacts associated with wastewater discharges or an inadvertent release of
hazardous material during construction or decommissioning of the RWEC are expected to be
similar to those discussed in Table 3.1-1.

Marine Trash and Debris

Direct, short-term

Direct, short-term

Direct Impacts: Impacts associated with marine trash and debris are expected to be similar to
those discussed in Table 3.1-1.

@ Includes eggs and larvae of mobile species, as well as species with limited mobility.
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Table 3.1-4. IPFs and Impact Characterization for Benthic Resources and Shellfish for the RWEC during Operations and Maintenance

Table 3.1-4: RWEC, O&M

Impact Characterization for Benthic
Resources and Shellfish

Project

aircraft noise

Direct, long-term

Direct, long-term

IPF Activity Sessile Species Mobile Species Discussion
and Life Stages ? and Life Stages
Seafloor RWEC non- Direct, short-term Direct, short-term Direct Impacts: Minimal impacts on benthic resources and shellfish are expected from operation of
Disturbance routine O&M the RWEC, as it will be buried beneath the seabed. Seafloor disturbance during O&M of the
RWEC will be limited to non-routine maintenance that may require uncovering and reburial of the
cables, as well as maintenance of cable protection. These maintenance activities are expected to
result in similar impacts on benthic resources and shellfish as those discussed for
construction/decommissioning (Table 3.1-1), although the extent of disturbance would be limited to
specific areas along the RWEC corridor.
Vessel Direct, short-term Direct, short-term Direct Impacts: Impacts on benthic resources and shellfish resulting from potential vessel
anchoring anchoring during O&M activities are expected to be similar to those discussed in Table 3.1-1.
(including
spuds)
Habitat RWEC O&M Direct, long-term Direct, long-term Direct Impacts: Cable protection (e.g., concrete mattresses) may be placed in select areas along
Alteration the RWEC. The introduction of engineered concrete mattresses or rock to areas of the seafloor
can cause local disruptions to circulation, currents, and natural sediment transport patterns. Under
normal circumstances these segments of the RWEC are expected to remain covered as accretion
of sediment covers the cable and associated cable protection (where applicable). In non-routine
situations, these segments may be uncovered, and re-burial might be required.
Direct impacts on benthic resources and shellfish associated with O&M activities for the RWEC are
expected to result in similar impacts as those discussed for the IAC and OSS-Link Cable in Table
3.1-2, but will be limited in spatial extent. The secondary protection of the cable may result in the
long-term conversion of soft bottom habitat to hard bottom habitat. Similar to the RWF foundations
(see Table 3.1-2), the cable protection may have a long-term impact on species associated with
soft bottom habitats and a long-term beneficial impact on species associated with hard bottom
habitats, depending on the quality of the habitat created by the cable protection, and the quality of
the benthic community that colonizes that habitat.
Sediment RWEC non- Direct, short-term Direct, short-term Direct Impacts: Increases in sediment suspension and deposition during the O&M phase will result
Suspension and | routine O&M from vessel anchoring and routine and non-routine maintenance activities that require exposing
Deposition Vessel portions of the RWEC. Direct impacts on benthic resources and shellfish resulting from sediment
anchoring suspension and deposition during the O&M phase are expected to be similar to those discussed
(including for the construction and decommissioning phase of the RWF (Table 3.1-1), but on a more limited
spuds) spatial scale.
Noise Vessel and

Direct Impacts: Impacts on benthic resources and shellfish from ship and aircraft noise during
0O&M of the RWEC are expected to be similar to those discussed for the
construction/decommissioning phase of the RWF (Table 3.1-1), though lesser in extent.
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Table 3.1-4: RWEC, O&M

Impact Characterization for Benthic
Project Resources and Shellfish

Activity Sessile Species Mobile Species
and Life Stages ? and Life Stages

Electric and RWEC Direct, long-term Direct, long-term Direct Impacts: Once the RWEC becomes energized, the cables will produce a magnetic field,
Magnetic Fields | operations both perpendicularly and in a lateral direction around the cables. The cable will be shielded and
buried beneath the seafloor. Shielded electrical transmission cables do not directly emit electrical
fields into surrounding areas, but are surrounded by magnetic fields that can cause induced
electrical fields in moving water (Gill et al., 2012). Exposure to EMF could be short- or long-term,
depending on the mobility of the species. Sessile species will be exposed for the entire duration
that the cables are energized (U.K. Department for Business Enterprise and Regulatory Reform,
2008; Woodruff et al., 2012; Love et al., 2015, 2016). A modeling analysis of the magnetic fields
and induced electric fields anticipated to be produced during operation of the RWF IAC, OSS-Link
Cable, and RWEC was performed and results are included in the Offshore Electric- and Magnetic-
Field Assessment (Exponent, 2020). That assessment also summarizes data from field studies
conducted to assess impacts of EMF on marine organisms. As discussed for the RWF IAC and
OSS-Link Cable in Table 3.1-2, behavioral effects and/or changes in species abundance and
distributions due to EMF are not expected. These conclusions are consistent with the findings of a
previous comprehensive review of the ecological impacts of marine renewable energy projects,
where it was determined that there has been no evidence demonstrating that EMF at the levels
expected from marine renewable energy projects will cause an effect (negative or positive) on any
species (Copping et al., 2016).

IPF Discussion

Discharges and | Hazardous Direct, short-term Direct, short-term Direct Impacts: Impacts associated with wastewater discharges or an inadvertent release of
Releases materials spills hazardous material during O&M of the RWEC are expected to be similar to those discussed in
Wastewater Table 3.1-1.

discharges

Marine Trash and Debris Direct, short-term | Direct, short-term | Direct Impacts: Impacts associated with marine trash and debris are expected to be similar to
those discussed in Table 3.1-1.

@ Includes eggs and larvae of mobile species, as well as species with limited mobility.
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3.2 Summary of Impacts

3.2.1 Summary of Impacts on Benthic and Shellfish Resources from RWF IPFs

Based on the IPFs discussed in Tables 3.1-1 and 3.1-2, during construction and decommissioning of the
RWF, seafloor disturbance, habitat alteration, and sediment suspension/deposition are expected to affect
sessile species and organisms with limited mobility, including early life stages (e.g., larvae and eggs) more
than mobile species. However, these impacts, as well as impacts associated with construction noise and
potential in-situ MEC/UXO disposal, are expected to be temporary and cease when construction activity
stops. During O&M and decommissioning of the RWF, impacts associated with seafloor disturbance,
sediment suspension/deposition, and noise are expected to be similar but lesser in extent compared to
construction. Seafloor disturbance activities that result in the conversion of soft sediment habitats to hard
bottom habitat associated with foundations, scour protection, and cable protection (e.g., concrete
mattresses or rock berms) along portions of the OSS—Link Cable and IAC routes, is expected to have long-
term beneficial impacts on benthic organisms that rely on complex, hard bottom habitats. Long-term impacts
may occur as a result of habitat alteration, as benthic habitat recovery and benthic infaunal and epifaunal
species abundances may take up to 1 to 3 years to recover to pre-impact levels in disturbed areas (e.g.,
Guarinello and Carey, 2020; AKRF, Inc. et al., 2012; Germano et al., 1994; Hirsch et al., 1978; Kenny and
Rees, 1994). Benthic species may experience long-term impacts caused by the conversion of soft bottom
habitat to hard bottom habitat associated with foundations and associated scour protection, and cable
protection (e.g., concrete mattresses) along portions of the OSS-Link Cable and IAC routes. Inadvertent
discharges/releases, trash and debris, and EMF are expected to have minimal impacts on benthic and
shellfish resources during construction, O&M and decommissioning of the RWF. None of the IPFs are
expected to result in population-level effects on benthic species, due to the scale and intensity of the Project
activities, and the availability of similar habitat in the surrounding area. The impacts discussed in this section
would vary slightly by habitat composition within the RWF.

3.2.2 Summary of Impacts on Benthic and Shellfish Resources from RWEC IPFs

Based on the IPFs discussed in Tables 3.1-3 and 3.1-4, during construction and decommissioning of the
RWEC-0CS, seafloor disturbance, habitat alteration, and sediment suspension/deposition are expected to
affect sessile species and organisms with limited mobility, including early life stages (e.g., larvae and eggs)
more than mobile species. However, these impacts, as well as impacts associated with construction noise
and potential in-situ MEC/UXO disposal, are expected to be temporary and cease when construction activity
stops. During O&M and decommissioning of the RWEC-OCS, impacts on benthic resources and shellfish
associated with seafloor disturbance, sediment suspension/deposition, and noise, are expected to be
similar but lesser in extent compared to construction. Seafloor disturbance activities that result in the
conversion of soft sediment habitats too hard bottom habitat associated with cable protection (e.g., concrete
mattresses or rock berms) along portions of the RWEC-OCS routes are expected to have long-term
beneficial impacts on benthic organisms that rely on complex, hard bottom habitats. Long-term impacts
may occur as a result of habitat alteration, as benthic habitat recovery and benthic infaunal and epifaunal
species abundances may take up to 1 to 3 years to recover to pre-impact levels in disturbed areas (e.g.,
Guarinello and Carey, 2020; AKRF, Inc. et al., 2012; Germano et al., 1994, Hirsch et al., 1978; Kenny and
Rees, 1994). Soft-sediment benthic species may experience long-term impacts caused by the conversion
of soft bottom habitat to hard bottom habitat associated with the cable protection along portions of the
RWEC-OCS route. Inadvertent discharges/releases, trash and debris, and EMF are expected to have
minimal impacts on benthic and shellfish resources during construction, O&M and decommissioning of the
RWEC-OCS. None of the IPFs are expected to result in population-level effects on benthic species, due to
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the limited scale and intensity of the Project activities, and the availability of similar habitat in the surrounding
area. The impacts discussed in this section would vary slightly by habitat composition along the RWEC-
OCS route.

Impacts are generally expected to be similar along the RWEC-OCS and RWEC-RI; therefore, the two IPFs
for the two export cable segments are presented together with key differences noted here and in Tables
3.1-3 and 3.1-4. Differences between the two cable segments were present in modeled suspended
sediment concentrations, durations, and predicted areas of deposition (Table 3.1-3). As is true across the
Project, some variability in impact between RWEC-OCS and RWEC-RI is expected related to habitat
distribution. Benthic macroalgae and mollusk beds, as well as attached sponges, were observed at several
stations along the RWEC-RI within the central portion of Narragansett Bay; these habitats were not
observed along the RWEC-OCS or at RWF (see Section 2.2.2.2 for more details).

3.3 Proposed Environmental Protection Measures

To ensure that impacts associated with the RWF and RWEC are minimized, Revolution Wind will implement
the following environmental protection measures to reduce potential impacts on benthic resources and
shellfish. These measures are based on protocols and procedures successfully implemented for similar
offshore projects.

e The RWF and RWEC will be sited to avoid and minimize impacts to sensitive habitats (e.g., hard
bottom habitats) to the extent practicable.

e To the extent feasible, installation of the IACs, OSS-Interlink Cable, and RWEC will occur using
equipment such as mechanical cutter, mechanical plow, or jet plow.

e To the extent feasible, the RWEC, IAC, and OSS-Link Cable will typically target a burial depth of 4
to 6 ft (1.2 to 1.8 m) below seabed. The target burial depth will be determined based on an
assessment of seabed conditions, seabed mobility, the risk of interaction with external hazards
such as fishing gear and vessel anchors, and a site-specific Cable Burial Risk Assessment.

e Dynamic Positioning (DP) vessels will be used for installation of the IACs, OSS-Link Cable, and
RWEC to the extent practicable. DP vessels minimize impacts to benthic resources, as compared
to use of a vessel relying on multiple anchors.

e A plan for vessels will be developed prior to construction to identify no-anchorage areas to avoid
documented sensitive resources.

¢ Revolution Wind is committed to collaborative science with the commercial and recreational fishing
industries pre-, during, and post-construction. Fisheries monitoring studies are being planned to
assess the impacts associated with the Project on economically and ecologically important fisheries
resources. These studies will be conducted in collaboration with the local fishing industry and will
build upon monitoring efforts being conducted by affiliates of Revolution Wind at other wind farms
in the region.

e Revolution Wind will require all construction and operations vessels to comply with regulatory
requirements related to the prevention and control of spills and discharges.

e Accidental spill or release of oils or other hazardous materials will be managed through the Project’s
ERP/OSRP.

o All vessels will comply with United States Coast Guard (USCG) and EPA regulations that require
operators to develop waste management plans, post informational placards, manifest trash sent to
shore, and use special precautions such as covering outside trash bins to prevent accidental loss
of solid materials. Vessels will also comply with BOEM lease stipulations that require adherence to
Notice to Lessee (NTL) 2015-G03, which instructs operators to exercise caution in the handling
and disposal of small items and packaging materials, requires the posting of placards at prominent
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locations on offshore vessels and structures, and mandates a yearly marine trash and debris
awareness training and certification process.

e Aramp-up or soft-start will be used at the beginning of each pile segment during impact pile driving
and/or vibratory pile driving to provide additional protection to mobile species (e.g., lobster, crabs)
in the vicinity by allowing them to vacate the area prior to the commencement of pile-driving
activities.

e Construction and operational lighting will be limited to the minimum necessary to ensure safety and
compliance with applicable regulations.
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