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1 Introduction

1.1 Background

@rsted Wind Power North America, LLC (@rsted) selected Fugro USA Marine, Inc. (FUSAMI)
to conduct a geotechnical survey for the Ocean Wind project that began in November 2017.
The geotechnical survey, herein referred to as OCWO01 Geotechnical Investigation 1A (2017
& 2018) occurred off the coast of New Jersey the area of the Commercial Lease of
Submerged Lands for Renewable Energy Development on the Outer Continental Shelf (OCS-
A 0498), referred to throughout as the Lease Area (Figure 1).

The purpose of the geotechnical survey was to provide soils information to assist in
development of the Ocean Wind Offshore Wind Farm (OCWO01). The survey was conducted
from the DP2 geotechnical deepwater vessel M/V Fugro Explorer. M/V Fugro Explorer is a
79.6-meter (m) research and survey vessel that uses a dynamic position 2 system (i.e. DP
thruster (DPT)) (Figure 2).

The scope of work for the geotechnical investigation involved the use of cone penetration
tests (CPT) performed with piezocone penetration tests (CPTUs) and friction cones, and
sampling boreholes (BH). The use of the piezocones and friction cones were performed in
non-drilled and drilling mode. Non-drilling mode was used on Seabed CPTs (CPT), and
drilling mode was performed in the downhole CPTs (DCPT) boreholes. The vessel used DPT
to maintain position at each location during drilling, sampling, and testing operations. The
vessel conducted these operations while on each site for a number of hours, moving
consecutively to various pre-planned sites. DPT were engaged primarily during coring
operations, but are also occasionally used during other vessel activities, including during
weather or operational standby. The level of noise produced by the DPT ranges depending
on the power level of engagement and sea conditions.

Smultea Environmental Sciences, LLC. (Smultea Sciences) was contracted by FUSAMI to
conduct monitoring and mitigation for protected species including marine mammals, sea
turtles and Atlantic sturgeon. Protected Species Observer (PSO) and Passive Acoustic
Monitoring (PAM) services were provided, as required by the Bureau of Ocean Energy
Management (BOEM) Lease OCS-A 0498 (https://www.boem.gov/NJ-SIGNED-LEASE-OCS-
A-0498/). The primary on-site responsibilities of the PSO and PAM team were to monitor
and implement mitigation measures to avoid and minimize potential adverse impacts to
protected species by conducting visual observations 24 hour (h) per day and PAM during
darkness and during daylight periods when the 500-meter (m) monitoring zone (MZ) vision
was limited. Mitigation measures included (1) a 60-minute (min) “clearing” period of the
500-m MZ prior to starting DPT, (2) vessel strike avoidance protocol, and (3) North Atlantic
right whale (Eubalaena glacialis) separation distance and seasonal operating procedures
(detailed in Section 3.4.3), and (4) documentation of any injured or dead protected species
observed during the survey, as described herein and in the BOEM Lease OCS-A 0498.
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The National Oceanic and Atmospheric Administration (NOAA) National Marine Fisheries
Service (NMFS) issued an Incidental Harassment Authorization (IHA) to Ocean Wind on 8
June 2017 under the authority of section 101(a)(5)(D) of the Marine Mammal Protection Act
(MMPA; 16 U.S.C. 1361 et seq.). This IHA was issued to allow takes of small humbers of
marine mammals, by Level B harassment, incidental to high-resolution geophysical (HRG)
and geotechnical survey investigations. NMFS also issued an Incidental Take Statement
(ITS) for the project. The activities for the OCWO01 Geotechnical Investigation 1A (2017 &
2018) permitted under the IHA and ITS are described in the project IHA application
(www.nmfs.noaa.gov/pr/permits/incidental/energy/oceanwind 2017iha issuediha.pdf) and
Site Assessment Plan submitted to BOEM. The IHA authorized small humbers of takes from
8 June 2017 through 7 June 2018 of the following species; fin whale (Balaenoptera
physalus), common dolphin (Delphinus delphis), bottlenose dolphin (Tursiops truncatus),
harbor porpoise (Phocoena phocoena), and harbor seal (Phoca vitulina). Prior to starting the
geotechnical survey, an acoustic field verification test (i.e., Sound Source Verification
[SSV]) was performed to assess sound source levels from the M/V Fugro Explorer’s DPT and
to determine if the proposed 500-m MZ identified in the NMFS IHA for the DPT was accurate
(as required by BOEM and NMFS). The SSV report is provided in Appendix D.

The OCWO01 Geotechnical Investigation 1A (2017 & 2018) was performed into two phases;
Phase 1 occurred from 29 November 2017 through 12 January 2018, including mobilization
and demobilization and Phase 2 occurred 22 May 2018 through 07 June 2018, including
mobilization and demobilization.

This Protected Species Observer Technical Report addresses only the geotechnical survey
reporting requirements as identified in the project IHA, ITS and BOEM Lease. The IHA is
provided in Appendix C. For the purpose of this report “inside the Lease Area” is defined as
any area within the OCS-A 0498 Lease Area (Figure 1) and “outside the Lease Area” is any
area outside the OCS-A 0498 Lease Area.
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Figure 1. Ocean Wind Lease Area BOEM OCS-A 0498 (red polygon) off New Jersey
and project feature locations (x’s indicate survey station locations as listed
in box inset).
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Figure 2. M/V Fugro Explorer.

1.2 BOEM and NMFS Reporting Requirements

This Technical Report summarizes the information required by the IHA, ITS, and BOEM
Lease (OCS-A 0498) as identified in Table 1. Data recorded in the field were provided to
FUSAMI and @rsted in an Excel database, and include the specific data elements identified
in Appendix B of BOEM Lease OCS-A 0498.
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Table 1. NMFS and BOEM Protected Species Reporting Requirements.

Document

Required Content

Online Location

Source Reference
in Document

NMFS Incidental
Harassment
Authorization
(IHA)

08 June 2017 -
08 June 2018

Within 90 days after completion of the marine site
characterization survey activities, a draft technical report
shall be provided to NMFS and BOEM that fully documents
the methods and monitoring protocols, summarizes the
data recorded during monitoring, estimates the number of
marine mammals that may have been taken during
survey activities, and provides an interpretation of the
results and effectiveness of all monitoring tasks. Any
recommendations made by NMFS shall be addressed in
the final report prior to acceptance by NMFS.

In addition to the Holder's reporting requirements
outlined above, the Holder shall provide an assessment
report of the effectiveness of the various mitigation
techniques, i.e., visual observations during day and night,
compared to the PAM detections/operations.

www.nmfs.noaa.g
ov/pr/permits/inci
dental/energy/oce
anwind_2017iha_i
ssuediha.pdf

Section (iii) (d)

Section (iii) (e)

NMFS Incidental
Take Statement
(ITS)

BOEM must require Ocean Wind to report all project-
related observations of listed species to NMFS Greater
Atlantic Region.

BOEM must submit a report to NMFS detailing the
activities that occurred pursuant to the SAP that were
subject to this consultation and any impacts to listed
species from those activities.

BOEM must report any observations of injured or dead
whales, sea turtles or Atlantic sturgeon observed in the
lease area to NMFS within 24-hr.

Submit to NMFS Greater Atlantic Region a report
documenting survey activities along with a detailed
description of any observation and/or takes of ES- listed

https://www.grea
teratlantic.fisherie
s.noaa.gov/protec
ted/section7/bo/b
iological_opinions.
html

Section 11.5.2
(Reasonable &
Prudent Measures
3.)

Section 11.5.2
(Terms & Conditions
3.)

Section 11.5.2
(Terms & Conditions
4.)

Section 11.5.2
(Terms & Conditions
5.b.)
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species including ESA-listed whales.

BOEM Lease
OCS-A 0498

The Lessee must provide BOEM and NMFS with reports
every 90-calendar days following the commencement of
HRG and/or geotechnical exploration activities, and a final
report at the conclusion of the HRG and/or geotechnical
exploration activities. Each report must include a
summary of survey activities, all protected species
observer and incident reports

(See Appendices A and B), a summary of the survey
activities, and an estimate of the number of listed marine
mammals and sea turtles observed and/or taken during
these survey activities.

Section 4.5.4

REQUIRED DATA ELEMENTS FOR PROTECTED SPECIES
OBSERVER REPORTS

The Lessee must ensure that the protected-species
observer record all observations of protected species
using standard marine mammal observer data collection
protocols. The list of required data elements for these
reports is provided below:

1. Vessel name;

2. Observers’ names and affiliations;

3. Date;

4. Time and latitude/longitude when daily visual survey
began;

5. Time and latitude/longitude when daily visual survey
ended; and

6. Average environmental conditions during visual
surveys including:

a. Wind speed and direction;

b. Sea state (glassy, slight, choppy, rough, or Beaufort
scale);

c. Swell (low, medium, high, or swell height in meters);
and

Appendix “B”
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d. Overall visibility (poor, moderate, good).

7. Species (or identification to lowest possible taxonomic
level);

8. Certainty of identification (sure, most likely, best
guess);

9. Total number of animals;

10. Number of juveniles;

11. Description (as many distinguishing features as
possible of each individual seen, including length, shape,
color and pattern, scars or marks, shape and size of
dorsal fin, shape of head, and blow characteristics);

12. Direction of animal’s travel relative to the vessel
(preferably accompanied by a drawing);

13. Behavior (as explicit and detailed as possible, noting
any observed changes in behavior);

14. Activity of vessel when sighting occurred.
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2 Survey Overview

2.1 Summary of Geotechnical Survey Activities

As stated in the Introduction, the OCWO01 Geotechnical Investigation 1A (2017 & 2018) was
completed into two phases; Phase 1 occurred from 29 November 2017 through 12 January
2018, including mobilization and demobilization and Phase 2 occurred 22 May 2018 through
07 June 2018, including mobilization and demobilization. Details of the survey schedule are
provided in Table 2.

The complete scope for OCW01 Geotechnical Investigation 1A (2017 and 2018) for Phase 1
and Phase 2 aboard the M/V Fugro Explorer included 38 seabed cone penetration tests
(CPT), eight (8) downhole CPT boreholes and eight (8) sample boreholes (excluding
alternate and retest locations). The M/V Fugro Explorer utilized DPT during drilling, sampling
and testing operations. DPT produced in-water sound that required protected species
monitoring and mitigation per BOEM Lease OCS-A 0498 and the NMFS IHA.

During Phase 1 PSOs and PAM Operators boarded the M/V Fugro Explorer on 29 November
and began 24-hour (h) PSO visual monitoring effort on 2 December. Monitoring occurred
throughout transits (to and from) and during the SSV until disembarking of the SSV team
on 3 December. PSO visual effort recommenced on 6 December when the vessel left port to
transit to the first geotechnical Seabed CPT operation location within the Lease Area, at
which time PAM effort began.

During Phase 2 PSOs and PAM Operators boarded the M/V Fugro Explorer on 21 May 2018
and began 24-h PSO visual monitoring effort on 22 May, including during transits to and
from the Lease Area.

While PSO visual effort occurred 24-h per day throughout the survey, PAM effort occurred
only at night while the vessel was on station conducting non-drilling and drilling operations,
and during daylight hours when visibility was limited (i.e. fog). The only exception to 24-h
visual observations occurred near port on occasions when the Pilot or Bridge Crew
requested the bridge be cleared for transit through New York Harbor and an alternative
viewing platform was not available (Figure 5). Totals in this report represent data collected
during Phase 1 for the 42 survey days between 2 December and January 12 (dates
inclusive) and Phase 2 are for the 17 survey days between 22 May and 7 June (dates
inclusive).

Table 2. Phase 1 and Phase 2 ummary of event dates during the OCWO01 Geotechnical
Investigation 1A (2017 & 2018).

Event Date

OCWO01 Geotechnical Investigation 1A (2017 & 2018): Phase 1

M/V Fugro Explorer mobilization at Port Elizabeth, New Jersey; PSO and PAM 29 November 2017
team board the vessel

Mobilization and kick off meeting 29 November 2017
Depart Port Elizabeth and transit to Lease Area with PSO visual effort 2 December 2017
Sound Source Verification (SSV) with 24-h visual effort (no PAM effort) 2-3 December 2017
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Event

Date

SSV Initial Report submitted to BOEM

Ocean Wind received confirmation and permission from BOEM to start
geotechnical survey after SSV deemed complete

6 December 2017

Geotechnical operations involving CPT, SCPT, DCPT and BHs operations, 24-
h PSO visual effort starting and ending at port. PAM during geotechnical
operations while vessel is on DPT with limited visibility.

6 December 2017 - 11
January 2018

Demobilization at Port Elizabeth, PSO/PAM monitoring complete

12 January 2018

OCWO01 Geotechnical Investigation 1A (2017 & 2018): Phase 2

MODU Fugro Explorer mobilization at Port Elizabeth, New Jersey; PSO and
PAM team board the vessel

21 May 2018

Geotechnical operations involving CPT, SCPT, DCPT and BHs operations, 24-
h PSO visual effort starting and ending at port. PAM during geotechnical
operations while vessel is on DPT when 500-m EZ not fully visible (e.g., fog)

22 May — 7 June 2018

Demobilization at Port Elizabeth, monitoring complete

7 June 2018
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3 Monitoring and Mitigation Program

This section describes the protected species monitoring and mitigation measures implemented
to address requirements specified in the NMFS-issued IHA and ITS and BOEM Lease
requirements. The Mysticetus™ Observation Software (Mysticetus™) data collection template
used during the survey contained prompts for all the BOEM- and NMFS-required data
elements, including those identified in Table 1 and Appendix B of the project BOEM Lease. All
data recorded in the field was provided to FUSAMI and @rsted in an Excel database, including
the specific data elements identified in Appendix B of BOEM Lease OCS-A 0498 (Table 1).

3.1 Protected Species Observers

During the OCWO01 Geotechnical Investigation 1A (2017 & 2018), four PSOs and two PAM
technicians were stationed on the M/V Fugro Explorer and were responsible for monitoring
for protected species and requesting associated mitigation measures as described in Section
3.4. All PSOs/PAM technicians met minimum requirements identified by BOEM and NMFS,
including training in the shipboard identification and behavior of protected species, as well
as previous direct field experience on a protected species observation vessel and/or aerial
surveys in the Atlantic Ocean/Gulf of Mexico. Credentials of PSOs/PAM technicians were
provided to and approved by @rsted, BOEM and NMFS prior to the start of field project
observations. PSOs were trained on specific project details and requirements and were
provided with/trained in sighting identification information for protected species (i.e.,
marine mammals, sea turtles and Atlantic sturgeon) occurring in the Lease Area prior to
mobilization. Species identification guides and references were available at the PSO station
on the vessel.

3.2 Visual Observation Methods

Four visual PSOs were stationed on the M/V Fugro Explorer to monitor for protected species
prior to, during, and after geotechnical activity. Visual observations also occurred during all
periods when geotechnical activity did not occur. PSOs rotated observation shifts every 1-4
h to effectively monitor the Lease Area, implement mitigation measures, and avoid observer
fatigue. Visual observations by one or two observers occurred 24-h/day covering periods of
daylight and darkness. Detailed information on all protected species sightings was recorded.

PSOs visually monitored using three different methods (further details are provided in later
subsections):

1) Unaided (i.e., naked) Eye (UE). (During daytime, this included occasional use of
Fujinon™ 7 x 50 reticle binoculars (RB) to provide a closer look at visual sightings to
identify species, composition, etc. During darkness, UE was used to monitor for
protected species in in waters artificially illuminated by the vessel’s lights.)

2) FLIR Command hand-held bi-ocular Infrared (IR) device

3) PVS7 Generation III Armasight night vision device (NVD)
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PSOs monitored for protected species from outside on the bridge wings when weather
permitted; during extreme weather conditions (e.g., snow, freezing rain), PSOs observed
from inside the bridge, alternating with short periods outside the bridge. PSOs used the
bridge because it was the best available vantage point on the vessel in terms of height
above sea level, percent of 360° view, and shelter from inclement weather. It also allowed
direct communications with the bridge crew and operations team. Occasionally, PSOs
observed from the monkey deck and the bow during darkness when the vessel’s operating
lights (on the bridge deck and stern) interfered with the detection effectiveness of the NVD.

Vessel stern operating lights remained on during all periods of darkness for safety reasons.
Bridge operating lights were kept on as directed by the Vessel Captain (as communicated to
the PSO/PAM Manager) for safety reasons from 2 December until the 17 December crew
change. After Dec 17, the Vessel Captain agreed to keep the bridge operating lights off
whenever possible, as requested by the PSO/PAM Manager, to minimize interference with
the detection ability of the NVD and IR bi-oculars. When the bridge operating lights were on
during darkness, waters within approximately 30-50 m from the vessel were illuminated
sufficiently for the PSOs to observe for protected species using the UE (representing up to
approximately 10-15 percent of the area within view from near mid-ships forward). When
the stern operating lights were on during darkness, waters within approximately 30-50 m
from the vessel were illuminated sufficiently for the PSOs to observe for protected species
using the UE (representing approximately 35 percent of the area within view). When both
the stern and bridge operating lights were on, up to approximately 50 percent of waters
within 30-50 m of the vessel were sufficiently illuminated for UE observations.

During geotechnical operations while the vessel was on station (i.e. CPT, DCPT or BHSs),
observers monitored a 360° area around the vessel. While underway (while the vessel was
moving between geotechnical locations, or in transit to/from port), observations focused
forward and to the sides of the vessel in an arc of ~180° from the bridge. PSOs also
regularly scanned in a sweeping pattern for the presence of protected species astern of the
vessel while the vessel was underway. Crew aboard the vessel watched for protected
species (insofar as practical) and alerted the PSOs in the event of a sighting.

3.2.1 Unaided Eye (UE)

During daylight hours, PSOs systematically scanned around the vessel in a sweeping pattern
primarily with the UE, occasionally sweeping with the RB (Fujinon™ 7 x 50). RB were used
as possible to confirm species identification, distance to sighting, group composition/size,
and behavior, by providing reticles and magnification stronger than possible with the UE
(the trade-off for increased magnification using the RB was a narrower field of view than the
UE). UE monitoring occurred during darkness when the vessel operating lights (i.e., artificial
lights) lit up the water sufficiently to see protected species (as described in Section 3.2,
above).

3.2.2 Night Vision Device (NVD)

Visual monitoring during darkness occurred using the UE, supplemented with a pair of PVS7
Generation III Armasight night vision device (NVD) binoculars used in conjunction with an
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IR light-emitting diode spotlight. Observers positioned themselves in areas of the vessel
where vessel floodlight interference with the NVD could be minimized, weather allowing
(e.g., primarily on the bridge outside the wheelhouse, and occasionally the monkey deck or
the bow). When using the NVD, PSOs systematically scanned around the vessel in a
sweeping pattern, alternating scan sweeps between the UE and NVD. During Phase 1 PSOs
scanned with the NVDs approximately 5 min in every 30 min period and the remaining 25
min of UE scans (NVD effort shown in result tables for Phase 1 reflects the total hours of
cumulative from 5 min out of 30-min scans). During Phase 2 PSOs scanned with the NVDs
approximately 25 min out of every 30 min period and the remaining 5 min of UE scans
(NVD effort shown in result tables for Phase 2 reflects the total hours cumulative from 25
min out of 30-min scans). PSOs did not keep detailed notes of exact start and end times of
UE versus NVD use, as the primary objective of observers was to detect and mitigate for
protected species.

3.2.3 FLIR Infrared (IR) Device

Visual monitoring during darkness and some periods of daylight occurred with an IR system
consisting of a FLIR Command hand-held bi-ocular IR device with attachable digital video
recorder (DVR) for capturing images or video. Observers positioned themselves primarily on
the bridge outside the wheelhouse (weather permitting), and occasionally the monkey deck
or the bow. When using the IR device, PSOs systematically scanned around the vessel in a
sweeping pattern, alternating scan sweeps between the UE and IR. During Phase 1 PSO
scanned approximately 5 min in every 30 min period and the remaining 25 min of UE scans
(IR effort shown in result tables for Phase 1 reflects the total hours of cumulative from 5
min out of 30-min scans). During Phase 2 PSOs scanned approximately 15 min out of every
30 min period and the remaining 5 min of UE scans (IR effort shown in result tables for
Phase 2 reflects the total hours cumulative from 15 min out of 30-min scans). As with NVD
use, PSOs did not keep detailed notes of exact start and end times of UE versus IR use in
order to prioritize observing for protected species.

3.2.1 Mysticetus Observation Software

Mysticetus™ was used to record visual PSO data and integrate data in real time from all
platforms (PAM, IR, NVD, Visual) into one database and shared map display. Mysticetus™ is
designed specifically to increase efficiency and resolve ambiguity in locations/distances of
protected species sightings relative to mitigation distances/zones by displaying this
information in real-time on a PC screen immediately after data are entered by the user
(www.mysticetus.com). Mysticetus™ also provided screen/map-sharing of detection
occurrences, locations, and/or species, etc., between PSO visual detections (UE, NVD, IR)
and PAM detections. This helped quickly cue in the PAM and visual teams to detections and
identify shared detections. Mysticetus™ automatically plotted DMA polygons on the PSO
maps, approved by @rsted.

3.3 Passive Acoustic Monitoring Methods

PAM for marine mammals was conducted using a vertically deployed hydrophone array
consisting of a wide-band acoustical recording and analysis system. This PAM system was
designed to document vocalizations of all cetacean species ranging from low-frequency
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baleen whale calls to ultra-sonic porpoise clicks. Real-time PAM for cetaceans during survey
operations was conducted by deploying a 250-m vertical hydrophone array (MSeis® Night
Hawk III) containing 4 wideband pre-amplified hydrophones with a flat frequency response
from 6 hertz (Hz) to 180,000 Hz +/- 3 decibels (dB) and a sensitivity of -171 dB (re: 1
V/uPa) (Figure 3). The array also contained one depth sensor that provided real-time data
via the array cable. Hydrophone spacing between the four sensors in the array was based on
the following configuration:

a. 1.5 m between hydrophone 1 and hydrophone 2

b. 6 m between hydrophone 2 and 3
c. 1.5 m between hydrophone 3 and hydrophone 4

Thus, spacing between hydrophone elements used for Time Difference of Arrival (TDOA)
calculations was user selectable at a range from 1.5 m to 9 m; this flexibility in hydrophone
pair selection for localization provides a flexible aperture that can be applied to a wide range
of call frequencies/species. The array system was powered via a 24-volt analog/digital
signal acquisition unit that output separate channels for each hydrophone.

Receiving Voltage Response
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Figure 3. Receiving voltage response of passive acoustic monitoring (PAM) hydrophones with a
flat frequency response from 6 Hz—180,000 Hz +/- 3dB and a sensitivity of -201 dB (re:
1V/uPa) prior to 30 dB pre-amplification.
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The PAM system was deployed from a mid-ships location on the vessel using a static,
vertical array cable while the vessel was stationary “on station” to conduct geotechnical
operations (involving DPT to maintain vessel position during CPTUs and borehole drilling).
The vertical array deployment did not have the ability to localize calling marine mammals.
While methods have recently been developed to utilize a vertical hydrophone array for
marine mammal localization tasks (e.g. Macaulay et al. 2015), logistical constraints as well
as current hardware and software limitations precluded our ability to incorporate such a
system. Thus, in practice, distance estimation from the PAM system was not possible unless
visually confirmed by the PSO team. Prior surveys in earlier years indicated that it was not
possible to safely deploy a horizontal floating array from the stationary vessel given
unpredictability in currents and potential for entanglement with other vessel gear (rudders,
thrusters) while the vessel was stationary.

A custom-designed MSeis signal conditioner was used to split the incoming signal from
hydrophone 4 into two signals, one for mid frequency and one for high frequency (Figure 4).
The high-frequency sound digitization occurred internally in the signal conditioner using a NI
DAQ board and was subsequently processed at a sample rate of 400 kilohertz (kHz),
resulting in a usable Nyquist frequency bandwidth of 200 kHz. The mid-frequency signal
from hydrophone 4 was fed into an Akai™ EIE Pro sound audio interface along with
hydrophone 3 for amplification and digitization for the mid-frequency system. The mid-
frequency signals were then acquired by a second PC and processed at a sample rate of 96
kHz, resulting in a usable Nyquist frequency bandwidth of 48 kHz. Additionally, the mid-
frequency signal from hydrophone 4 was decimated to 6 kHz (resulting in a usable Nyquist
frequency bandwidth of 3 kHz) for review of low-frequency signals.
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Figure 4. Passive acoustic monitoring (PAM) system set up diagram.

PAMGuard™ software was used to monitor, detect, and classify vocalizing marine mammals
in near real-time via custom-designed routines for high frequency, mid-frequency, and low-
frequency. Optimal gain and additional low/high pass filter settings were assessed and
implemented after initial review of acoustical data was completed.

Marine mammal call detection was conducted both aurally via the Akai EIE pro headphone
output and visually using both manual and automated techniques (Figure 4). Trained
acoustic technicians actively scanned three simultaneous, real-time scrolling spectrograms
optimized for low, mid- and high frequencies (6 Hz-3 kHz, 3 kHz-48 kHz, and 48 kHz-200
kHz, respectively) for marine mammal vocalizations. In addition, semi-automated call
detectors were simultaneously run to flag any incoming signals meeting prescribed
frequency, time, and amplitude parameters. All acoustic data collected during the proposed
operation were recorded on computer hard drives for subsequent review and description, as
needed. When marine mammal vocalizations were detected, confirmed and (when possible)
classified to species, the PAM operator informed the lead visual PSO on duty. The lead PSO
would attempt to visually confirm the acoustic detection and would also implement the
necessary mitigation procedures.
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3.4 Mitigation Measures

Distance to protected species and geotechnical operations and/or activity of the vessel
determined the specific procedures to follow when protected species were visually sighted
and/or acoustically detected. The following mitigation measures were implemented as
feasible/safe to avoid causing injury, death, or significant disturbance of protected species
as specified in the IHA and BOEM Lease.

3.4.1 DPT

The original MZ for DPT operations during the OCW01 Geotechnical Investigation 1A (2017 &
2018), was identified in the NMFS-issued IHA as a 500-m radius based on SSV tests
conducted previously (described in the @rsted NMFS IHA application for this project:
https://beta.fisheries.noaa.gov/action/incidental-take-authorization-ocean-wind-marine-site-
characterization-surveys-offshore-nj). However, results of the 2017 acoustic field verification
test (i.e., SSV) for the M/V Fugro Explorer vessel DPT used for this project off New Jersey
indicated that the NMFS-regulated 120-dB re 1 yPa (rms) isopleth distance for continuous
sound relative to potential behavioral disturbance of marine mammals exceeded the original
500-m MZ. After @rsted consultation with both BOEM and NMFS, including regarding the
acoustic field verification results, it was recognized that powerdown or shutdown for the DPT
was not feasible without endangering vessel crew and equipment safety. Thus, powerdown or
shutdown of the DPT was not requested by the PSOs nor conducted after consultation with
NMFS and BOEM after the SSV was conducted. However, NMFS and BOEM directed @rsted to
continue to monitor the numbers of marine mammals and sea turtles detected within view of
the vessel during DPT operations, and to continue to implement the 60-min clearance period
prior to start-up of the DPT any time the DPT had not been engaged (i.e., operating) for >20
min. The PSO team thus followed this protocol throughout the survey 24-h/day. PSOs also
monitored and recorded the power level of the DPT.

DPT were operated while conducting CPTs, DCPT and sampling BH while the vessel was
stationary on each station, as the DPT were used to maintain the vessel’s position during
these activities. However, the DPT were also operated on some occasions during transits
between stations primarily inside the Lease Area to assist in vessel maneuvering and speed,
and also during periods of inclement weather to help maintain the vessel’s position relative to
large waves/seas, predominant winds, etc.

3.4.2 Vessel Strike Avoidance

At all times when the vessel was underway, the vessel operator was required and advised
by the PSOs on duty to maintain the following separation distances to avoid potential vessel
strikes (as required by the BOEM Lease and the NMFS IHA):

¢ 500 m from any sighted North Atlantic Right Whale
e 100 m from non-delphinoid cetacean (i.e., mysticetes and sperm whales)
e 50 m from any delphinoid cetacean

If a delphinoid cetacean approached the vessel (for instance, bow riding), the vessel
operator continued on course rather than attempting to change course.
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3.4.3 North Atlantic Right Whale Measures

Mitigation measures specific to North Atlantic right whales were implemented during the
survey as required by the BOEM Lease and Survey Plan and the NMFS IHA: (1) a 500-m
separation distance (Section 3.4.2), and (2) Seasonal Operating Requirements.

Per the Seasonal Operating Requirements, PSOs regularly monitored for the presence of any
Dynamic Management Areas (DMA) and the presence of North Atlantic right whales in or
near the Lease Area. This was done by the lead PSO on duty at least every 4 h over each
24-h period and involved checking the NMFS North Atlantic right whale reporting systems
(e.g., via the NMFS website and/or application Whale Alert). Had a DMA occurred in or near
the Lease Area, the Lead PSO would immediately have informed the designated point of
contact (POC) on the vessel, which would have notified @rsted. Each time a DMA check was
undertaken by the PSO, a column was marked with an “x” in the Mysticetus data entry form
on the laptop, and was automatically associated with a date, time and GPS position and any
relevant comments. Prior to survey start, it was determined that the nearest Seasonal
Management Area (SMA) was located outside the area of operations/Lease Area for the
survey vessel during geotechnical survey operations.

PSOs also requested and monitored that the M/V Fugro Explorer was operated at speeds of
10 knots or less to comply with seasonal restrictions for operation of vessels greater than
65 feet (19.8 m) in length in the region from November 1 through July 31 for the North
Atlantic right whale.

In addition, PSOs on the vessel were directed to prepare a 1-page written summary of
sighting details for any North Atlantic right whales detected from the vessel (including any
photos), so that @rsted could submit this information to NMFS. The lead PSO, when directed
by @rsted, also entered sighting data for any North Atlantic right whales seen from the
vessel into the Whale Alert application or reported sightings to NMFS.

3.5 Effort, Sighting and Detection Rate Methods

The PSO data collection protocol included documenting all sightings and protected species
monitoring effort (UE, NVD, IR, and PAM) during both survey and non-survey periods (for
definitions see Table 3). All data identified in the project IHA and Lease were collected on a
pre-determined data template on a laptop using Mysticetus™ (Table 1). Mysticetus
automatically plotted sighting locations on a bathymetric map relative to the vessel and the
MZ based on bearing and reticle or distance data input. Data on protected species sightings
are presented to the species level whenever possible in species summary tables.

Table 3. Definitions of data collection and analysis terminology.

Periods when at least one PSO was visually monitoring with unaided eye

UE Effort and reticle binoculars

Periods when at least one PSO was visually monitoring with the NVD:
e Phase 1 approximately 5 min in every 30 min period and the
NVD Effort remaining 25 min of UE scans (NVD effort shown in result tables
reflects the total hours of cumulative from 5 min out of 30-min scans)
e Phase 2 approximately 25 min out of every 30 min period and the
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remaining 5 min of UE scans (NVD effort shown in result tables
reflects the total hours cumulative from 25 min out of 30-min scans)

PAM Effort Periods when one PAM technician was acoustically monitoring.
Periods when at least one PSO was visually monitoring with the IR camera
system:
e Phase 1 approximately 5 min in every 30 min period and the
IR Effort remaining 25 min of UE scans (IR effort shown in result tables

reflects the total hours of cumulative from 5 min out of 30-min scans)

e Phase 2 approximately 15 min out of every 30 min period and the
remaining 5 min of UE scans (IR effort shown in result tables reflects
the total hours cumulative from 15 min out of 30-min scans)

DPT On Effort

Periods when at least one visual PSO or PAM occurred while DP thrusters
were in operation.

DPT Off Effort

Periods when at least one PSO was visually or acoustically monitoring while
DP thrusters were not in operation (i.e., during transit to/from port outside the
Lease Area and between survey stations inside the Lease Area).

Inside Lease Area Effort

Periods when at least one PSO was visually or acoustically monitoring while
within the OCS-A 0498 Lease Area

Outside Lease Area
Effort

Periods when at least one PSO was visually or acoustically monitoring while
outside the OCS-A 0498 Lease Area (i.e. transit to/from port)

Group (i.e., Sighting)

One or more individuals seen close together and coordinated in a similar
manner (coordinated surfacing, orientation, behavior, etc.).

UE Sightings(s)

The number of protected species groups (or individuals) sighted through UE
(or reticle binoculars).

NVD Sighting(s)

The number of protected species groups (or individuals) sighted through
NVDs

IR Sighting(s)

The number of protected species groups (or individuals) sighted through IR

PAM Detection

An acoustic detection(s) of a marine mammal(s) vocalization(s) using PAM,
separated by <30 min between vocalizations (all acoustic detections
occurring within 30 min of one another were considered one detection). Note
that group size of PAM detections could not be determined unless the PAM
detection was linked with a visually or IR-confirmed group size. Thus, default
group size was considered 1.

UE Detection Rate

The number of protected species groups (or individuals) sighted through UE
(or reticle binoculars) per hour of PSO UE effort.

NVD Detection Rate

The number of protected species groups (or individuals) visually sighted
using the NVDs per hour of NVD effort.

IR Detection Rate

The number of protected species groups (or individuals) visually sighted
using IR per hour of PSO IR effort.

PAM Detection Rate

The number of protected species groups (or individuals) acoustically
detected (defined above) per hour of PAM effort.

Protected species movement relative to the vessel, as well as initial and secondary behavior
states/events (Altmann 1974), were recorded for each protected species sighting based on
pre-defined protocol and ethograms provided to the PSOs. Initial behavior states included
mill, travel, surface-active mill, surface-active travel, rest, and unknown/other. Behavioral
descriptions followed those described in numerous other 90-day reports associated with oil
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and gas and geotechnical and geophysical (G&G) operations (e.g., Aerts et al. 2008; Blees
et al. 2010; Lomac-MacNair et al. 2013).

The distribution of sightings relative to the source vessel was assessed using several
variables including bearing and distance, initial and subsequent re-sight distances, and
Closest (observed) Point of Approach (CPA) of the animal(s) to the source vessel.

Environmental variables were recorded every 30 min, when conditions changed, and during
a protected species sighting. Environmental variables included all those identified in Table 1.

Periods of night (darkness) and day (daylight) were defined by the predicted times for
nautical twilight at the operational location. Periods of time where visual observations with
the unaided eye were feasible typically corresponded with the nautical twilight periods.

3.5.1 Detection Rates

A “detection” is defined as a group of one or more individuals detected visually (UE, NVD,
IR) or acoustically by PAM. Detection rates of protected species were calculated as the
number of groups visually observed or acoustically detected per hour of effort throughout
the study period (as defined in Table 3). To maximize sample size, detection rates for all
pooled detections (i.e., both inside and outside the Lease Area) were used to assess and
compare effectiveness of the various equipment used to detect protected species, as
required by the BOEM Lease and Alternative Monitoring Plan and by the NMFS IHA (see
Appendix F). Hours were used for sighting rate analysis because distance (km) was not
considered appropriate in this case, given that the vessel alternated between being
stationary at survey stations and underway between survey stations and to/from port. A
PAM detection that was not visually confirmed (including via IR or NVD) and thus group size
was undetermined, was recorded as a minimum estimate of one individual.

3.5.2 Estimating Number of Exposures

NMFS considers exposures of cetaceans and pinnipeds to continuous anthropogenic received
sound levels = 120 dB (rms) and impulsive sound levels >160 dB (rms) to be a “take by
harassment” (Level B harassment) that could potentially result in disturbance of these
animals (NMFS 2005, 71 FR 50027).

Activities during the OCWO01 Geotechnical Investigation 1A (2017 & 2018) included CPTs,
borehole operations, and the use of DPT to maintain vessel position during CPTs and BH
operations. In a letter to @rsted dated 28 December 2017, NMFS advised that given the
small size and energy footprint of CPTUs as well as the nature of the borehole operations, it
is unlikely that noise from these activities would contribute significantly to the overall
sounds emanating from the vessel (or DPT) or exceed the Level B harassment threshold for
impulsive sounds at any appreciable distance.

Per the NMFS letter to @rsted (see above), while NMFS has authorized take that could result
from DPT in a few cases in the past, they have re-evaluated and are clarifying their
recommendation in relation to this source type. Monitoring of past DPT projects has shown a
lack of observed marine mammal responses. Sound produced through use of DPT is similar
to that produced by transiting vessels. DPT are typically operated in a similarly predictable
manner, either being used for short durations around stationary activities or being used to
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maintain a slow steady speed for activities such as pipe-laying. Generally speaking, NMFS
does not anticipate the need for an MMPA incidental take authorization for the use of DPT in
the absence of activity-, location-, or species-specific circumstances that would cause
greater concern (such as, potentially, activities proposed in an area known to be of critical
importance and concentration for a species), or without associated activities that might
result in take when combined with the DPT use, and neither of those circumstances was
present during this OCW01 Geotechnical Investigation 1A (2017 & 2018).

The number of potential exposures to DPT during the OCWO01 Geotechnical Investigation 1A
(2017 & 2018) was based on direct observations/counts and separate acoustic detections of
protected species within the distance categories of 1) <500 m, 2) 500-1000 m, and 3)
>1000 m.
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4 Results

4.1 Phase 1 Results

Phase 1 protected species monitoring effort, distribution, and sighting data inside and
outside the Lease Area based on various conditions (e.g., darkness vs. daylight; DPT on vs.
DPT off) is presented in Figures 5-17 and Tables 4-13. Results specific to requirements of
the BOEM Alternative Monitoring Plan including detection rates are presented in Appendix D
Alternative Monitoring Plan Effectiveness Report including Tables 14-18.

4.1.1 Phase 1 Monitoring Effort

All monitoring effort (pooled for areas inside and outside of the Lease Area) is summarized
in Table 4 by night (darkness) and day periods based on the four monitoring methods: 1)
UE, 2) IR, 3) NVD, and 4) PAM. A total of 2,303.2 h of monitoring effort occurred during the
42 days of survey using the four detection methods. Most of this time was
overlapping/simultaneous, e.g., when PAM and visuals were concurrent, etc. Thus, to
differentiate and compare detection methods, effort hours were totaled separately for each
person on watch by type of monitoring method. Most effort (88 %) was conducted using
visual methods (UE, IR or NVD) with the remaining 12 % conducted using PAM.

Of the 2,018.6 h of total visual effort, 1,829.3 h was conducted via UE during the day
(610.5 h), and night (1,218.8 h) using UE in areas lit up by the vessel’s operating lights.
Monitoring during darkness occurred with UE, NVD, IR and PAM. Of the total 103.4 h of IR
monitoring effort, 72 % occurred during darkness and 28 % occurred during the day. Of the
total 284.7 h of PAM monitoring effort, 72 % occurred during darkness and 28 % during
daylight (Table 4). Although a small amount of NVD effort (11 %) occurred during the day
during twilight hours, most (89 %) occurred during darkness (Table 2).

Table 4. Phase 1 total effort (hours) by monitoring method during night (darkness) and day.

Visual Total
. i Effort
Period Visual PAM .
UE IR NVD Effort (Visual &
Total PAM)" %
Night 1,218.8 74.5 76.1 1,369.4 204.4 1,573.8
Day 610.5 28.9 9.7 649.1 80.3 729.4
Total 1,829.3 103.4 85.8 2,018.5 284.7 2,303.2
Yncludes all effort (i.e. both outside and inside the Lease Area)
2/ Effort includes simultaneously occurring effort, representing totals for each person on watch by method. (See
Methods section.) UE = Unaided Eye (with occasional use of reticle binoculars primarily to confirm sightings,
species, etc.), IR = Infra-red, NVD = Night Vision Device, PAM = Passive Acoustic Monitoring

Monitoring effort is summarized in Table 5 by PSO effort occurring inside and outside the
Lease Area based on the four monitoring methods: 1) UE, 2) IR, 3) NVD, and 4) PAM. Most
(72 %) of the monitoring effort occurred inside the Lease Area, and the remaining 28 %
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outside the Lease Area. Nearly all (95 %) of the PAM monitoring effort and most (68 %) of
the Visual Effort (UE, IR and NVD combined) occurred inside the Lease Area. The remaining
5 % and 32 % of PAM and visual effort (respectively) occurred outside the Lease Area
(Table 5).

Table 5. Phase 1 total effort (hours) by monitoring method by inside and outside the Lease Area.

Visual Total

Effort

Region Visual Effort PAM (Visual

UE IR NVD Total and PAM)
1/

Inside Lease Area 1,247.4 71.7 60.4 1,379.5 272.2 1,651.7
Outside Lease Area 581.9 31.8 25.5 639.2 12.6 651.7
Total 1,829.3 103.5 85.9 2,018.7 284.7 2,303.4

Y Effort includes simultaneously occurring effort, representing totals for each person on watch by method. (See
Methods section.) UE = Unaided Eye (with occasional use of reticle binoculars primarily to confirm sightings, species,
etc.), IR = Infra-red, NVD = Night Vision Device, PAM = Passive Acoustic Monitoring
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Figure 5. Phase 1 vessel tracklines with and without monitoring effort (visual and PAM) while
underway and while at CPT/DCPT/BH stations inside and outside the Lease Area (i.e., NJ Wind
Energy Area on map).
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Figure 6. Phase 1 vessel tracklines and monitoring effort (visual and PAM) by night and day
periods while underway and while at CPT/DCPT/BH stations inside and outside the Lease
Area (indicated by gray polygon; note that tracklines near port closely overlap).
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Figure 7. Phase 1 monitoring effort (visual and PAM) during DPT On Effort (see Figure 1 for
CPT/DCPT/BH station locations where DPT use was focused).
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Figure 8. Phase 1 vessel tracklines and monitoring effort (visual and PAM) during DPT Off Effort
inside and outside the Lease Area (indicated by gray polygon)

36




4.1.1.1 Phase 1 Environmental
Conditions

Overall, the environmental conditions inside and outside the Lease Area were conducive to
appropriately monitor for marine mammals during survey operations using the four
monitoring methods described in Section 3.2 (Figure 9). Bft ranged from 1-6 with an
occasional Bft 7 and 8. PSO visual monitoring effort (UE, NVD and IR) occurred most often
during Bft 4 (22 %) followed by Bft 5 (21 %) and Bft 6 (18 %). PAM monitoring effort
occurred most frequently during Bft 4 (27 %) followed by Bft 5 (21 %) and Bft 6 (20 %).

300 -
200 -
100 - I .
o M | I
1 2 3 4 5 6 7 8

Beaufort Sea State

Monitoring Effort Hours

Figure 9. Phase 1 monitoring effort (visual and PAM) during Beaufort Sea State (Bft) 1-8

4.1.2 Phase 1 Protected Species Detections

During the OCWO01 Geotechnical Investigation 1A (2017 & 2018) Phase 1, there were a total
60 protected species detections both inside and outside the Lease Area (comprised of 248
estimated individuals from 5 different species; Figures 10-13, Tables 6-9). No sea turtles or
Atlantic sturgeon were sighted. Of the 60 detections, 47 % were identified to species while
the remaining 53 % were identified only to taxonomic family level. The most commonly
recorded species was the common dolphin (23 detections of 169 estimated individuals),
followed by the humpback whale (3 detections of 3 individuals). There was a single sighting
of two minke whales, a single fin whale, and a single North Atlantic right whale detected.
Detections were classified as unidentified and counted as a minimum of a single individual
when PAM detections were not visually confirmed (Table 3). A table of all protected species
detections and details is provided in Appendix A.

Approximately equal numbers of detections were made outside (n = 29) vs. inside (n = 31)
the Lease Area (Table 6). Similarly, approximately equal numbers of large whales were seen
outside (n = 9) vs. inside (n = 7) the Lease Area. Only the humpback whale was identified
to species outside the Lease Area. The total number of delphinid/porpoise detections was
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also similar outside (n = 20) vs. inside (n= 24) the Lease Area; however, over three times
more estimated such individuals were detected outside (n = 175) vs. inside the Lease Area
(n = 54), attributed primarily to common dolphins (Table 6).

4.1.2.1 Phase 1 North Atlantic Right
Whale Sighting

On 12 December 2017 one North Atlantic right whale was detected visually inside the Lease
Area approximately 3 km from the M/V Fugro Explorer while the vessel DPT were off
(operations were suspended for weather) (Figure 9). The average vessel speed was
recorded at 3 knots; thus, no mitigation measures were required. The sighting information
was reported to NOAA NMFS via the Whale Alert application as well as via email to NOAA on
12 December 2017 late afternoon to: Ne.RW.survey@NOAA.gov. Sighting details are
presented in Appendix E.
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Figure 10. Phase 1 sighting locations of all visual and PAM detections of protected species
outside and inside the Lease Area (indicated by gray polygon).
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Figure 11. Phase 1 sighting locations of all dolphin or porpoise species (i.e., combined common
dolphin, unidentified dolphin or porpoise) visual and PAM detections outside and inside
the Lease Area (indicated by gray polygon).
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Figure 12. Phase 1 sighting locations of all large whale species (i.e., combined humpback, fin,
minke, North Atlantic right and unidentified whales) visual and PAM detections outside
and inside the Lease Area (indicated by gray polygon).
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Figure 13. Phase 1 sighting locations of all visual and PAM detections of protected species
focused on those inside the Lease Area indicated by the gray polygon (zoomed in to
differentiate closely-spaced detections).
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Table 6. Total number of marine mammal detections and estimated number of individuals visually or passive acoustically detected during the
OCWO01 Geotechnical Investigation 1A (2017 & 2018) Phase 1 outside and inside the Lease Area.

Outside Lease Area Inside Lease Area Total

Species Common Name | Species Scientific Name No. No. No. No. Est. No. No.

DetectionsY Est. Detections? | Individuals? | Detections¥ Est.

Individuals? Individuals?

Fin Whale Balaenoptera physalus 1 1 1 1
Humpback Whale Megaptera novaeangliae 2 2 1 1 3 3
Minke Whale Balaenoptera acutorostrata 1 2 1 2
North Atlantic Right Whale | Eubalaena glacialis 1 1 1 1
Common Dolphin Delphinus delphis 13 134 10 35 23 169
Umdeptlfled Dolphin or 7 a1 14 19 21 60
Porpoise
Unidentified Whale 7 8 3 4 10 12
Total 29 185 31 63 60 248

Y A detection is defined as a group of one or more individuals detected visually using the unaided eye (with occasional use of reticle binoculars, primarily to confirm sightings,
species, etc., as needed), infra-red bi-oculars, night vision device, or detected acoustically using passive acoustic monitoring
2/ Estimated Individuals = estimated number of individuals within each detection (separate group/sighting)
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Table 7. Total number of marine mammal detections during DPT Off and DPT On periods
outside the Lease Area during the OCWO01 Geotechnical Investigation 1A (2017 & 2018) Phase

1.
Outside Lease Area
Species DPT OffY DPT On? Total
No. No. Est. No. No. Est. No. No. Est.
Detection¥ | Individual® | Detection® | Individual® | Detection¥ | Individual®
Fin Whale 0 0 0 0 0 0
Humpback
Whale 2 2 0 0 2 2
Minke Whale 0 0 0 0 0 0
North Atlantic
Right Whale 0 0 0 0 0 0
Common 10 126 3 8 13 134
Dolphin
Unidentified
Dolphin or 6 39 1 2 7 41
Porpoise
Unidentified
Whale 6 7 1 1 7 8
Total 24 174 5 11 29 185

1/ DPT Off = while DP thrusters are not in operation

2/ DPT On = while DP thrusters are in operation

3/ A detection is defined as a group of one or more individuals detected visually using the unaided eye (with
occasional use of reticle binoculars, primarily to confirm sightings, species, etc., as needed), infra-red bi-oculars,
night vision device, or detected acoustically using passive acoustic monitoring

4/ Estimated Individuals = estimated number of individuals within each detection (separate group/sighting)

Table 8. Total number of marine mammal detections during DPT Off and DPT On periods
inside the Lease Area during the OCWO01 Geotechnical Investigation 1A (2017 & 2018) Phase 1.

Inside Lease Area

Species DPT OffY DPT On? Total
No. No. No. No. No. No. Est
Detection® | Est. | Detection®| Est. Detection | | 4.7
! Indiv.¥ ! Indiv.¥ 3 '

Fin Whale 1 1 0 0 1 1
Humpback Whale 0 0 1 1 1 1
Minke Whale 0 0 1 2 1 2
North Atlantic Right Whale 1 1 0 0 1 1
Common Dolphin 1 2 9 33 10 35
Umdeptlfled Dolphin or 1 1 13 18 14 19
Porpoise
Unidentified Whale 1 1 2 3 3 4
Total 5 6 26 57 31 63

1/ DPT Off = while DP thrusters are not in operation

2/ DPT On = while DP thrusters are in operation

3/ A detection is defined as a group of one or more individuals detected visually using the unaided eye (with
occasional use of reticle binoculars, primarily to confirm sightings, species, etc., as needed), infra-red bi-oculars,
night vision device, or detected acoustically using passive acoustic monitoring

4/ Estimated Individuals = estimated number of individuals within each detection (separate group/sighting)
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Table 9. Total number of marine mammal detections during DPT Off and DPT On periods
inside and outside the Lease Area during the OCWO01 Geotechnical Investigation 1A (2017 &
2018) Phase 1.

Species DPT OffY DPT On? Total
No. No. No.
No. Est. No. Est. No. Est.
Detection Indiv. | Detection | Indiv. | Detection | Indiv.

Fin Whale 1 1 0 0 1 1
Humpback Whale 2 2 1 1 3 3
Minke Whale 0 0 1 2 1 2
North Atlantic Right Whale 1 1 0 0 1 1
Common Dolphin 11 128 12 41 23 169
Umdeptlfled Dolphin or 7 40 14 20 21 60
Porpoise
Unidentified Whale 7 8 3 4 10 12
Total 29 180 31 68 60 248

1/ DPT Off = while DP thrusters are not in operation
2/ DPT On = while DP thrusters are in operation

Nearly half (48 %) of the total 60 detections occurred during DPT Off periods (i.e., when
DPT were not operating) and the remaining 31 (52 %) of the detections occurred during
DPT On periods (i.e., when DPT were operating) (Table 9). Delphinids had the highest
numbers of detections during DPT On periods. Of the 23 common dolphin detections, 12
were made during DPT On, and 11 during DPT Off periods. Of the three total humpback
whale detections, two occurred during DPT Off periods and one during DPT On. The one
North Atlantic right whale sighting occurred during a DPT Off period, as did the only fin
whale sighting (Table 9).

4.1.2.2 Phase 1 Protected Species
Behavior

To maximize sample size, behavior data were pooled for all detections both inside and
outside the Lease Area. Behavior state was recorded for 46 of the total 60 detections
(Table 10); behavior state was unknown for 14 detections because they were only
acoustically detected (n=12; no visual confirmation of behavior), were too far away, or
were observed only briefly. Behavior was recorded most often for common dolphins (23
detections), with 48 % exhibiting surface-active travel behavior followed by travel (30
%) (Figures 14 and 15, Table 10). For the 16 detections of large whales, travel was the
most commonly (69 %) observed behavior state.

There was no apparent difference between behavior states observed when DPT were on
vs. off for the combined common dolphin and unidentified dolphin or porpoise detections.
Surface-active travel and travel were the most commonly observed behavior states when
DPT were on (50 %) vs. off (78 %) (Figure 14). Though small sample size was small,
there was also no apparent difference between behavior states observed by periods with
DPT on vs. off for the combined large whale species (i.e., all humpback, fin, minke,
North Atlantic right and unidentified whale) (Figure 15).

9 August 2018 Smultea Sciences 45




Table 10. Phase 1 Behavior states observed for all protected species detections.

Species Mill Surface- Surface- Travel | Unknown | Unknown - | Total
Active Active PAM
Mill Travel
Fin Whale 0 0 0 1 0 0 1
Humpback Whale 0 0 1 2 0 0 3
Minke Whale 0 1 0 0 0 0 1
North Atlantic
Right Whale 0 0 1 0 0 0 1
Common Dolphin 0 4 11 7 0 1 23
Unidentified
Dolphin or 1 0 2 7 0 11 21
Porpoise
Unidentified Whale 0 0 0 8 2 0 10
Total 1 5 15 25 2 12 60
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Figure 14. Behavior states for all dolphin or porpoise species (i.e., combined common dolphin,
unidentified dolphin or porpoise) observed during DPT Off and DPT On periods Phase

1.
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Figure 15. Behavior states for all large whale species (i.e., combined humpback, fin, minke,
North Atlantic right and unidentified whales) observed during DPT Off and DPT On
periods during Phase 1.

4.1.2.3 Phase 1 Closest Point of
Observed Approach (CPA)

To maximize sample size, CPA data were pooled and calculated for all protected species
detections (i.e., pooling detections made inside and outside the Lease Area) (Figures 16
and 17). CPA is presented for each sighting in Appendix A. There were 12 PAM
detections that did not have visual (UE, NVD or IR) confirmation, thus distance to vessel
was unknown. All PAM detections with unknown distance from the vessel were for
delphinid species.

e Of the 44 total dolphin detections with recorded CPA (Figure 16):
0 26 occurred during DPT On periods and 18 occurred during DPT Off
periods
o The most frequent CPA during DPT On periods was <50 m (30 %) followed
by 51-100 m (19 %) and 201-500 m (8 %)
o0 The most frequent CPA during DPT Off periods was <50 m (50 %) followed
by 201-500 m (17 %) and 501-1000 m (17 %)
e Of the 16 total large whale detections with recorded CPA (Figure 17):
o Five occurred during DPT On periods and 11 occurred during DPT Off
periods
o0 The most frequent CPA during DPT On periods was 501-1000 m (80 %)
followed by > 3000 m (19 %) and 201-500 m (20 %)
o The most frequent CPA during DPT Off periods was 501-1000 m (55 %)
followed by 2001-3000 m (18 %) and > 3000 m (18 %)
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Figure 16. Closest Point of observed Approach (CPA) for all dolphin or porpoise species (i.e.,
combined common dolphin, unidentified dolphin or porpoise) observed during DPT
Off and DPT On periods during Phase 1.
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Figure 17. Closest Point of observed Approach (CPA) for all large whale species (i.e.,
combined humpback, fin, minke, North Atlantic right and unidentified whales) observed
during DPT Off and DPT On periods Phase 1.

4.1.3 Phase 1 Protected Species Exposures

The number of potential exposures was based on direct observations/counts or acoustic
detections of protected species while the DPT were operating. Exposures were
categorized based on distance from the vessel/DPT: 1) < 500 m, 2) 500-1000 m, and 3)
> 1000 m (Table 11).

A total of 31 groups and an estimated minimum total of 68 individual marine mammals
were visually observed or acoustically detected while the DPT were operating (Table 8).
Of these 31 detections, 15 (~50 individuals) were detected within the 500-m MZ, 4 (~5
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individuals) were within the 500-1000 m MZ, and 1 (~2 individuals) was detected >
1000 m away. Eleven PAM detections that were not visually confirmed, thus distances
from the vessel were unknown. However, these were considered “potential exposures”
for reporting purposes (Table 11).

Changes in individual behaviors were observed only during DPT Off periods while the
vessel was underway, all of which consisted of dolphins (n=11 detections) approaching
the vessel to bowride (Table 12). No obvious changes in behavior were observed during
DPT On Periods (while the vessel was stationary/on station conducting geotechnical
operations; Table 12).

Per the MMPA, the definition of a take is defined as an animal that shows a “disruption of
natural behavioral patterns (i.e., migration, surfacing, nursing, breeding, feeding, or
sheltering) to a point where such behavioral patterns are abandoned or significantly
altered.” No such adverse behavioral disruptions were observed or acoustically detected
during the OCWO01 Geotechnical Investigation 1A (2017 & 2018) that met this definition
of take (Table 3).

4.1.4 Phase 1 Protected Species Incident Reports

There were no marine mammal deaths, carcasses or strandings recorded during OCW01
Geotechnical Investigation 1A (2017 & 2018). Thus, no Protected Species Injury or
Mortality reports were necessary/completed during the survey (as described in Appendix
A of the BOEM project Lease).
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Table 11. Summary table of number of minimum estimated potential exposures by distance categories during DP thruster operations during the
OCWO01 Geotechnical Investigation 1A (2017 & 2018) Phase 1.

Visual (UE/IR/NVD)Y Detections and PAM Detections with Visual
Confirmation

PAM? Detections
without Visual
Confirmation

Distance Estimation

Total Potential Exposures#/

<500 m 500-1000 m >1000 m Undetermined®

No. Est. No. No. Est. No. No. Est. No. Est. No. Est. No.
Species Groups | Individuals | Groups | Individuals | Groups Individuals No. Groups | Individuals | No. Groups Individuals
Fin Whale 0 0 0 0 0 0 0 0 0 0
Humpback
Whale 0 0 1 1 0 0 0 0 1 1
Minke Whale 0 0 1 2 0 0 0 0 1 1
North Atlantic
Right Whale 0 0 0 0 0 0 0 0 0 0
Common 12 41 0 0 0 0 0 0 12 41
Dolphin
Unidentified
Dolphin or 3 9 0 0 0 0 11 11 14 20
Porpoise
Unidentified
Whale 0 0 2 2 1 2 0 0 3 4
Total 15 50 4 5 1 2 11 11 31 68

YUE = Unaided Eye (with occasional use of reticle binoculars primarily to confirm sightings, species, etc.), IR = Infra-red, NVD = Night Vision Device.
2/PAM = Passive Acoustic Monitoring.
3/Distance from vessel for PAM detections could not be determined unless linked with a visual sighting.
4/A PAM detection that was not visually confirmed was recorded as a minimum estimate of one individual, as group size could not be determined using
PAM methods alone.
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Table 12. Number and behavioral changes of protected species detected during DPT Off and DPT On periods during OCWO01 Geotechnical
Investigation 1A (2017 & 2018) Phase 1.

No Exposure¥

Yes Exposure?

(DPT Off) (DPT On)
Detections Behavioral Change Detections Behavioral Change
Type of No. Indiv. Type of No. Indiv.
Est. Behavioral Exhibiting Est. Behavioral Exhibiting
No. No. Change Behavioral No. No. Change Behavioral
Species Groups Indiv. Observed Change Groups Indiv. Observed Change
Fin Whale 1 1 None N/A 0 0 None N/A
Humpback Whale 2 2 None N/A 1 1 None N/A
Minke Whale 0 None N/A 1 2 None N/A
North Atlantic Right Whale 1 1 None N/A 0 0 None N/A
Approach/
Common Dolphin 11 128 Bp(fw-ride ~25 12 41 None NIA
Approach/
Unidentified Dolphin or Porpoise ! 40 Bp(fw-ride 6 14 20 None NIA
Unidentified Whale 7 8 None N/A 3 4 None N/A
Total 29 180 ~31 31 68 N/A

YNo Exposure = detected when DP thrusters were not in operation (i.e., underway) (i.e., during DPT Off period).
2Yes Exposure = detected while DP thrusters were in operation (i.e., during DPT On period).
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4.1.5 Phase 1 Mitigation Measures

Mitigation measures requested and implemented during the OCW01 Geotechnical
Investigation 1A (2017 & 2018) Phase 1 are summarized in Table 13 and presented for each
visual and PAM detection in Appendix A.

Table 13. Summary table of mitigation measures implemented during the OCWO01 Geotechnical
Investigation 1A (2017) Phase 1.

Delay in Power Down

Vessel Vessel Start of Requested

Course Speed Survey (Denied Due to
Species Change | Reduction Period Safety)Y None Total
Fin Whale 0 1 0 0 0 1
Humpback Whale 0 0 0 0 3 3
Minke Whale 0 0 0 0 1 1
North Atlantic Right
Whale 0 0 0 0 1 1
Common Dolphin 1 2 1 1 18 23
Unidentified
Dolphin or 0 0 0 2 19 21
Porpoise
Unidentified Whale 0 1 0 0 9 10
Total 1 4 1 3 51 60

power downs for DP thruster operations were only requested by Protected Species Observers prior to the Sound
Source Verification test, after which it was determined in consultation with the agencies that it was not safe to
power down the DP thrusters. Thus, power downs were no longer requested (see Section 3.4.1 DPT).

4.2 Phase 2 Results

Phase 2 protected species monitoring effort, distribution, and sighting data inside and
outside the Lease Area based on various conditions (e.g., darkness vs. daylight; DPT on vs.
DPT off) are presented in Figures 18-21 and Tables 14-15. Results specific to requirements
of the BOEM Alternative Monitoring Plan including detection rates are presented in Appendix
D Alternative Monitoring Plan Effectiveness Report including Tables 28-30.

4.2.1 Phase 2 Monitoring Effort

All monitoring effort (pooled for areas inside and outside of the Lease Area) is summarized
in Table 14 by night (darkness) and day periods based on the four monitoring methods: 1)
UE, 2) IR, 3) NVD, and 4) PAM. A total of 624.5 h of monitoring effort occurred during the
17 days of Phase 2 of the survey using the four detection methods (Table 14). Most of this
time was overlapping/simultaneous, e.g., when PAM and visuals were concurrent, etc. Thus,
to differentiate and compare detection methods, effort hours were totaled separately for
each person on watch by type of monitoring method. Most effort (71 %) was conducted
using visual methods (UE, IR or NVD) with the remaining 29 % conducted using PAM.

Of the 445.3 total h of all visual effort, 106.6 was conducted via UE during the day and
240.8 hr using UE at night in areas lit up by the vessel’s operating lights. Monitoring during
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darkness occurred with UE, NVD, IR and PAM. Of the total 40.7 h of IR monitoring effort,
most (69 %) occurred during darkness and 31 % occurred during daylight. Of the total
179.2 h of PAM monitoring effort, nearly half (49 %) occurred during darkness and 51 %
during daylight. Although a small amount of NVD effort (3 %) occurred during the day
during twilight hours, most (97 %) occurred during darkness (Table 14).

Table 14. Phase 2 total effort¥ (hours) by monitoring method during night (darkness) and day.?

Visual
Period Visual PAM All Effort
UE IR NVD Effort Total
Total
Night 106.6 27.9 55.4 189.9 87.2 277.1
Day 240.8 12.8 1.7 255.3 92.1 347.4
Total 347.4 40.7 57.1 445.2 179.2 624.4

Yncludes all effort (i.e. both outside and inside the Lease Area)

Y Effort includes simultaneously occurring effort, representing totals for each person on watch by method. (See
Methods section.) UE = Unaided Eye (with occasional use of reticle binoculars primarily to confirm sightings,

species, etc.), IR = Infra-red, NVD = Night Vision Device, PAM = Passive Acoustic Monitoring

Monitoring effort is summarized in Table 15 by PSO effort occurring inside and outside the
Lease Area based on the four monitoring methods: 1) UE, 2) IR, 3) NVD, and 4) PAM. Most
(96 %) of the monitoring effort occurred inside the Lease Area with the remaining 4 %
outside the Lease Area. All (100 %) of the PAM monitoring effort and most (94 %) of the
Visual Effort (UE, IR and NVD combined) occurred inside the Lease Area. The remaining 6 %
of visual effort occurred outside the Lease Area (Table 15).

Table 15. Phase 2 total effort (hours) by monitoring method by inside and outside the Lease

Area.”
Visual
Region Vi TEff PAM All Effort
UE IR NVD isua ort Total
Total
Inside Lease Area 3225 40.5 55.7 418.7 179.2 597.9
Outside Lease Area 24.9 0.2 1.4 26.5 0.0 26.5
Total 347.4 40.7 57.1 445.2 179.2 624.4

Y Effort includes simultaneously occurring effort, representing totals for each person on watch by method. (See
Methods section.) UE = Unaided Eye (with occasional use of reticle binoculars primarily to confirm sightings, species,
etc.), IR = Infra-red, NVD = Night Vision Device, PAM = Passive Acoustic Monitoring
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Figure 18. Phase 2 vessel tracklines with and without PSO monitoring effort (visual and PAM)
while underway and while at CPT/DCPT/BH stations inside and outside the Lease Area (i.e., NJ
Wind Energy Area on map).
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Figure 19. Phase 2 vessel tracklines and PSO monitoring effort (visual and PAM) by night and day
periods while underway and while at CPT/DCPT/BH stations inside and outside the Lease
Area (indicated by gray polygon; note that tracklines near port closely overlap).
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Figure 20. Phase 2 PSO monitoring effort (visual and PAM) during DPT On Effort (see Figure 1 for
CPT/DCPT/BH station locations where DPT use was focused).
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Figure 21. Phase 2 vessel tracklines and PSO monitoring effort (visual and PAM) during DPT Off
Effort inside and outside the Lease Area (indicated by gray polygon)
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4.2.1.1 Phase 2 Environmental
Conditions

Overall, the environmental conditions inside and outside the Lease Area were conducive to
appropriately monitor marine mammals during survey operations using the four described
monitoring methods (Figure 22). Bft ranged from 1-6 with an occasional Bft 7 and 8. PSO
visual monitoring effort (UE, NVD and IR) occurred most often during Bft 5 (33 %) followed
by Bft 4 (21 %) and Bft 6 (20 %). PAM monitoring effort occurred most frequently during
Bft 4 (32 %) followed by Bft 3 (23 %) and Bft 2 (20 %).
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Figure 22. Phase 2 PSO monitoring effort (visual and PAM) during Beaufort 1-8Protected Species
Detections

4.2.1 Phase 2 Protected Species Detections

During the OCWO01 Geotechnical Investigation 1A (2017 & 2018) Phase 2, there were a total
25 protected species detections both inside and outside the Lease Area (comprised of 81
estimated individuals from 5 different species; Figures 23-26 Tables 16-19). Of the 60
detections, 56 % were identified to species while the remaining 44 % were identified only to
taxonomic family level. The most commonly recorded species was the unidentified dolphin
(6 detections of 10 estimated individuals). There were 3 detections (51 estimated
individuals) of bottlenose dolphin. Large whale detections included humpback whales (3
detections of 5 individuals), fin whales (3 detections of 4 individuals), minke whales (3
detections of 3 individuals) and unidentified whales (3 detections of 4 individuals). A total of
four sea turtles were recorded; 2 loggerhead sea turtles and 2 unidentified sea turtles. No
Atlantic sturgeon was sighted. A table of all protected species detections and details is
provided in Appendix B.
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More detections occurred inside (n = 20) vs. outside (n = 5) the Lease Area (Table 16).
Similarly, most large whales were seen inside (n = 9) vs. outside (n = 1) the Lease Area.
Only the humpback whale was identified to species outside the Lease Area. All sea turtle
detections occurred inside the Lease Area (Table 16).

4.2.1.1 Phase 2 North Atlantic Right
Whale Sighting

There were no North Atlantic right whale (Balaena glacialis) detections recorded during
OCWO1 Geotechnical Investigation 1A (2017 & 2018) Phase 2. Thus, NARW reports were
not necessary/completed during Phase 2 of the survey (as described in Appendix B of the
BOEM project Lease).
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Figure 23. Phase 2 sighting locations of all visual and PAM detections of protected species
outside and inside the Lease Area (indicated by gray polygon).
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Figure 24. Phase 2 sighting locations of all dolphin or porpoise species (i.e., combined bottlenose
and unidentified dolphin or porpoise) visual and PAM detections outside and inside the
Lease Area (indicated by gray polygon).
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Figure 25. Phase 2 sighting locations of all large whale species (i.e., combined humpback, fin and
minke) visual and PAM detections outside and inside the Lease Area (indicated by gray

polygon).
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Figure 26. Phase 2 sighting locations of all visual and PAM detections of protected species
focused on those inside the Lease Area indicated by the gray polygon (zoomed in to
differentiate closely-spaced detections).
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Table 16. Total number of marine mammal detections and estimated number of individuals visually or passive acoustically detected during the
OCWO01 Geotechnical Investigation 1A (2017 & 2018) Phase 2 outside and inside the Lease Area.

Outside Lease Area Inside Lease Area Total
Species Common Name Species Scientific Name Detel\(l:(t)ibnsl In(lj\li?/i.disetl.s” Detel(\:l?ibns” In(lj\li?/i.disetl.s” No. Detections? In(lj\li?/i.disatl.s”
Marine Mammal Detections

Bottlenose Dolphin Tursiops truncatus 0 0 3 51 3 51
Fin Whale Balaenoptera physalus 0 0 3 4 3 4
Humpback Whale Megaptera novaeangliae 1 2 2 3 3 5
Minke Whale Balaenoprera 0 0 3 3 3 3
Unidentified Dolphin or Porpoise 4 8 2 2 6 10
Unidentified Whale 0 0 3 4 3 4
Marine Mammal Total 5 10 16 67 21 77

Sea Turtle Detections
Loggerhead Sea Turtle Caretta caretta 0 0 2 2 2 2
Unidentified Sea Turtle 0 0 2 2 2 2
Sea Turtle Total 0 0 4 4 4 4
Overall Total 5 10 20 71 25 81

Y A detection is defined as a group of one or more individuals detected visually using the unaided eye (with occasional use of reticle binoculars, primarily to confirm sightings,
species, etc., as needed), infra-red bi-oculars, night vision device, or detected acoustically using passive acoustic monitoring

2/ Estimated Individuals = estimated number of individuals within each detection (separate group/sighting)
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Table 17. Total number of marine mammal detections during DPT Off and DPT On periods
outside the Lease Area during the OCWO01 Geotechnical Investigation 1A (2017 & 2018) Phase

2.
Outside Lease Area
Species DPT OffY DPT On? Total
No. No. Est. No. No. Est. No. No. Est.
Detection¥ | Individual® | Detection® | Individual® | Detection¥ | Individual®
Humpback
Whale 1 2 0 0 1 2
Unidentified
Dolphin or 4 8 0 0 4 8
Porpoise
Total 5 10 0 0 5 10

1/ DPT Off = while DP thrusters are not in operation

2/ DPT On = while DP thrusters are in operation

3/ A detection is defined as a group of one or more individuals detected visually using the unaided eye (with
occasional use of reticle binoculars, primarily to confirm sightings, species, etc., as needed), infra-red bi-oculars,
night vision device, or detected acoustically using passive acoustic monitoring

4/ Estimated Individuals = estimated number of individuals within each detection (separate group/sighting)

Table 18. Total number of marine mammal detections during DPT Off and DPT On periods
inside the Lease Area during the OCWO01 Geotechnical Investigation 1A (2017 & 2018) Phase 2.

Inside Lease Area

DPT OffV DPT On? Total
Species Common | p o | NGRS | Detertio | Individua No. Individua
Name nsl/ 1s2/ nsl/ 1s2/ Detections Is2/
Marine Mammal Detections
Bottlenose Dolphin 0 0 3 51 3 51
Fin Whale 0 0 3 4 3 4
Humpback Whale 1 1 1 2 2 3
Minke Whale 0 0 3 3 3 3
gg;g(e)?stgled Dolphin or 0 0 > > > >
Unidentified Whale 0 0 3 4 3 4
Marine Mammal Total 1 1 15 66 16 67
Sea Turtle Detections

Loggerhead Sea Turtle 0 0 2 2
Unidentified Sea Turtle 0 0 2 2 2 2
Sea Turtle Total 0 0 4 4 4 4
Overall Total 1 1 19 70 20 71

1/ DPT Off = while DP thrusters are not in operation

2/ DPT On = while DP thrusters are in operation

3/ A detection is defined as a group of one or more individuals detected visually using the unaided eye (with
occasional use of reticle binoculars, primarily to confirm sightings, species, etc., as needed), infra-red bi-oculars,
night vision device, or detected acoustically using passive acoustic monitoring

4/ Estimated Individuals = estimated number of individuals within each detection (separate group/sighting)
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Table 19. Total number of marine mammal detections during DPT Off and DPT On periods
inside and outside the Lease Area during the OCWO01 Geotechnical Investigation 1A (2017 &
2018) Phase 2.

DPT OffY DPT On? Total
_ No._ No_. Est. No._ No_. Est. No. No_. Est.
Species Common Name Detecltlon Indlvgjual Dete(l:/tlon Indlvgjual DetectionsY Indlvgjual
S S S S S
Marine Mammal Detections
Bottlenose Dolphin 0 0 3 51 3 51
Fin Whale 0 0 3 4 3 4
Humpback Whale 2 3 1 2 3 5
Minke Whale 0 0 3 3 3 3
gg;g(e)?stgled Dolphin or 4 8 > > 6 10
Unidentified Whale 0 0 3 4 3 4
Marine Mammal Total 6 11 15 66 21 77
Sea Turtle Detections
Loggerhead Sea Turtle 0 0 2 2 2 2
Unidentified Sea Turtle 0 0 2 2 2 2
Sea Turtle Total 0 0 4 4 4 4
Overall Total 6 11 19 70 25 81

1/ DPT Off = while DP thrusters are not in operation
2/ DPT On = while DP thrusters are in operation

Most (76 %) of the total 25 detections occurred during DPT On periods (i.e., when DPT
were operating) and the remaining (24 %) detections occurred during DPT Off periods
(i.e., when DPT were not operating) (Table 19). The only detections that occurred during
periods of DPT Off were two (3 individuals) of humpback whales and 4 detections (8
individuals) of unidentified dolphin or porpoise. All other detections occurred during DPT
On periods.

4.2.1.2 Phase 2 Protected Species
Behavior

To maximize sample size, behavior data were pooled for all detections both inside and
outside the Lease Area. Behavior state was recorded for 18 of the total 25 detections;
and was unknown for the other 7 detections because they were too far away, or were
observed only briefly. For the 12 detections of large whales, travel was the most
commonly (69 %) observed behavior state.

There was no apparent difference between behavior states observed when DPT were on
vs. off for the combined bottlenose dolphin and unidentified dolphin or porpoise
detections. Surface-active travel and travel were the most commonly observed behavior
states when DPT were on (50 %) vs. off (78 %) (Figure 27). Though sample size was
small, there was also no apparent difference between behavior states observed by
periods with DPT on vs. off for the combined large whale species (i.e., all humpback, fin,
minke and unidentified whale) (Figure 28).

9 August 2018 Smultea Sciences 66




Table 20. Phase 2 Behavior states observed for all protected species detections.

Speci Surface- | Surface-
pecies . .
Common Name . Ac.tlve Active
Mill Rest | Mill Travel Travel Unknown | Total
Marine Mammal Detections
Bottlenose Dolphin 0 0 3 0 0 3
Fin Whale 0 1 0 0 0 2 3
Humpback Whale 0 0 0 0 2 1 3
Minke Whale 0 0 0 0 3 0 3
Unldentlf_led Dolphin 0 0 1 1 3 1 6
or Porpoise
Unidentified Whale 0 0 0 0 1 2 3
Sea Turtle Detections
Loggerhead Sea
Turtle 0 0 0 0 1 1 2
Unidentified Sea
Turtle 2 0 0 0 0 2
Overall Total 2 1 1 4 10 7 25
3.5 4
3 -
2.5 -
a
3 2
4
b}
o 1.5 - u DPT OFF
2
u DPT ON
1 -
0.5 A I l
0 T T T

Surface-Active Mill

Surface-Active

Travel

Behavior State

Travel

Unknown

Figure 27. Behavior states for all dolphin or porpoise species (i.e., bottlenose dolphin and
unidentified dolphin or porpoise) observed during DPT Off and DPT On periods during

Phase 2.
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Figure 28. Behavior states for all large whale species (i.e., combined humpback, fin, minke
and unidentified whales) observed during DPT Off and DPT On periods during Phase 2.

4.2.1.3 Phase 2 Closest Point of
Observed Approach (CPA)

To maximize sample size, CPA data were pooled and calculated for all protected species
detections (i.e., pooling detections made inside and outside the Lease Area) (Figures 29
and 30). CPA is presented for each sighting in Appendix A.

e Of the 9 total dolphin detections with recorded CPA (Figure 29):
o Five occurred during DPT On periods and 4 occurred during DPT Off
periods
o The most frequent CPA during DPT On periods was 1001-2000 m (40 %)
o The most frequent CPA during DPT Off periods 501-1000 m (50 %)
e Of the 16 total large whale detections with recorded CPA (Figure 30):
o Eleven occurred during DPT On periods and 2 occurred during DPT Off
periods
o The most frequent CPA during DPT On periods was 1001-2000 m (36 %)
followed by 501-1000 m (27 %)
o CPA during DPT Off periods was 201-300 m (50 %) and > 2000 m (50 %)
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Figure 29. Closest Point of observed Approach (CPA) for all dolphin or porpoise species (i.e.,
combined bottlenose dolphin and unidentified dolphin or porpoise) observed during
DPT Off and DPT On periods during Phase 2.
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Figure 30. Closest Point of observed Approach (CPA) for all large whale species (i.e.,
combined humpback, fin, minke and unidentified whales) observed during DPT Off and
DPT On periods Phase 2.
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4.2.2 Phase 2 Protected Species Exposures

The number of potential exposures was based on direct observations/counts or acoustic
detections of protected species while the DPT were operating. Exposures were
categorized based on distance from the vessel/DPT: 1) < 500 m, 2) 500-1000 m, and 3)
> 1000 m (Table 21).

A total of 19 groups and an estimated minimum total of 70 individual marine mammals
were visually observed or acoustically detected while the DPT were operating (Table 21).
Of these 19 detections, 9 (~18 individuals) were detected within the 500-m MZ, 4 (~11
individuals) were within the 500-1000 m MZ, and 6 (~41 individuals) were detected >
1000 m away. All detections were made visually (i.e. no PAM detections) therefore all
detections had an associated estimated distance (Table 21).

Changes in individual behaviors were observed during both DPT On and DPT Off periods.
During DPT Off a humpback whale was recorded with a behavioral change of “dive”.
During DPT On two loggerhead sea turtles were recorded with behavioral changes of
“dive”. Both were considered normal behaviors for these species (Table 22). Per the
MMPA, the definition of a take is defined as an animal that shows a “disruption of natural
behavioral patterns (i.e., migration, surfacing, nursing, breeding, feeding, or sheltering)
to a point where such behavioral patterns are abandoned or significantly altered.” No
such adverse behavioral disruptions were observed or acoustically detected during the
OCWO1 Geotechnical Investigation 1A (2017) that met this definition of take (Table 23).

4.2.3 Phase 2 Protected Species Incident Reports

There were no marine mammal deaths, carcasses or strandings recorded during OCW01
Geotechnical Investigation 1A (2017 & 2018). Thus, no Protected Species Injury or
Mortality reports were necessary/completed during the survey (as described in Appendix
B of the BOEM project Lease).
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Table 21. Summary table of number of minimum estimated potential exposures by distance categories during DP thruster operations during the
OCWO01 Geotechnical Investigation 1A (2017 & 2018) Phase 2.

Visual (UE/IR/INVD)Y Detections

Species Common Name <500 m 500-1000 m >1000 m Total Potential Exposures
No. Est. No. No. Est. No. No. Est. No. No. Est. No.
Groups Individuals Groups Individuals Groups Individuals Groups Individuals
Marine Mammal Detections
Bottlenose Dolphin 1 9 1 7 1 35 3 51
Fin Whale 0 0 1 1 2 3 3 4
Humpback Whale 0 0 1 2 0 0 1 2
Minke Whale 2 2 1 1 0 0 3 3
gg;g(e)?stgied Dolphin or 1 1 0 0 1 1 2 2
Unidentified Whale 1 2 0 0 2 2 3 4
Marine Mammal Total 5 14 4 11 6 41 15 66
Sea Turtle Detections
Loggerhead Sea Turtle 2 2 0 0 0 0 2 2
Unidentified Sea Turtle 2 2 0 0 0 0 2 2
Sea Turtle Total 4 4 0 0 0 0 4 4
Overall Total 9 18 4 11 6 41 19 70

YUE = Unaided Eye (with occasional use of reticle binoculars primarily to confirm sightings, species, etc.), IR = Infra-red, NVD = Night Vision Device.
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Table 22. Number and behavioral changes of protected species detected during DPT Off and DPT On periods during OCWO01 Geotechnical
Investigation 1A (2017 & 2018) Phase 2.

No Exposure

Yes Exposure

DPT OffY DPT On?
Type of No. Indiv. Type of No. Indiv.
Species Common Name No_. . N_o_. Est. ) Behavioral Exhibi_ting No_. y N_o_. Est. ) Behavioral Exhibi_ting
Detections* | Individuals Change Behavioral | Detections Individuals Change Behavioral
Observed Change Observed Change
Marine Mammal Detections
Bottlenose Dolphin 0 0 None N/A 3 51 None N/A
Fin Whale 0 0 None N/A 3 4 None N/A
Humpback Whale 2 3 Dive 1 1 2 None N/A
Minke Whale 0 0 None N/A 3 3 None N/A
Unidentified Dolphin or Porpoise 4 8 None N/A 2 2 None N/A
Unidentified Whale 0 0 None N/A 3 4 None N/A
Marine Mammal Total 6 11 15 66
Sea Turtle Detections
Loggerhead Sea Turtle 0 None N/A 2 None N/A
Unidentified Sea Turtle 0 0 None N/A 2 2 Dive 2
Sea Turtle Total 0 0 4 4
Overall Total 6 11 19 70

YNo Exposure = detected when DP thrusters were not in operation (i.e., underway) (i.e., during DPT Off period).

2Yes Exposure = detected while DP thrusters were in operation (i.e., during DPT On period).
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4.2.4

Mitigation measures requested and implemented during the OCW01 Geotechnical

Phase 2 Mitigation Measures

Investigation 1A (2017 & 2018) Phase 2 are summarized in Table 23 and presented for

each visual and PAM detection in Appendix B.

Table 23. Summary table of mitigation measures implemented during the OCWO01 Geotechnical

Investigation 1A (2017 & 2018) Phase 2.

Species

Vessel Course
Change

Power Down
Requested (Denied
Due to Safety)Y

None

Total

Bottlenose Dolphin

0

1

Fin Whale

Humpback Whale

Minke Whale

Unidentified Dolphin or
Porpoise

Unidentified Whale

W[ o |INIFP|W

Loggerhead Sea Turtle

Unidentified Sea Turtle

NINW| O [WWw|lw|w

Total

R|IO|lO|O| O |O|F|O

OO |INIO| O |F|F|O

19
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Appendix A Phase 1 Detections Summary Table

Initial DP
Detection No. Est. Thrusters Mitigation PAM
Date/Time (EST) Species Method!/ | CPA (m) | Individuals Behavior State On vs. Off Measure Behavioral Change Call
2017-12-02T713:01:14.2 | Humpback Whale UE 1000 1 Travel Off None None
2017-12-03T02:26:50.5 | Common Dolphin UE 300 2 Surface-Active Travel Off None None
Speed
2017-12-03T09:11:11.7 | Common Dolphin UE 50 10 Travel Off Reduction None
2017-12-03T14:59:12.1 | Unidentified Dolphin or Porpoise UE 1000 23 Travel Off None None
2017-12-03T15:55:49.3 | Common Dolphin UE 2892 50 Surface-Active Mill Off None None
2017-12-05T08:18:58.6 | Common Dolphin UE 50 6 Surface-Active Travel Off None None
2017-12-05T08:42:00.0 | Common Dolphin UE 50 20 Surface-Active Travel Off Delay Bow-riding/Approach
2017-12-06T07:52:05.1 | Common Dolphin UE 500 4 Surface-Active Travel Off Course Change None
2017-12-06T14:41:01.7 | Common Dolphin UE 500 10 Surface-Active Mill Off None None
Powerdown
(Denied -
2017-12-06T16:57:51.2 | Common Dolphin UE 300 3 Travel On Safety) None
Powerdown
(Denied -
2017-12-06T19:48:17.7 | Unidentified Dolphin or Porpoise NVD 10 4 Travel On Safety) None
Powerdown
(Denied -
2017-12-06T20:11:22.5 | Unidentified Dolphin or Porpoise NVD 50 3 Mill On Safety) None
2017-12-07T00:30:13.2 | Common Dolphin PAM 60 7 Surface-Active Mill On None None Clicks
2017-12-07T02:47:30.6 | Common Dolphin IR 50 3 Surface-Active Travel On None None
2017-12-07T20:26:08.2 | Common Dolphin NVD 50 4 Surface-Active Travel On None None
2017-12-07T21:55:32.2 | Common Dolphin PAM 30 3 Surface-Active Travel On None None Clicks
2017-12-08T01:43:40.9 | Common Dolphin UE 50 3 Surface-Active Travel On None None
2017-12-08T22:27:02.0 | Unidentified Dolphin or Porpoise PAM NA - PAM 1 Unknown - PAM On None None Clicks
2017-12-08T22:56:35.0 | Unidentified Dolphin or Porpoise PAM NA - PAM 1 Unknown - PAM On None None Clicks
2017-12-08T23:54:02.0 | Unidentified Dolphin or Porpoise PAM NA - PAM 1 Unknown - PAM On None None Clicks
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2017-12-09T00:31:33.6 | Unidentified Dolphin or Porpoise PAM NA - PAM 1 Unknown - PAM On None None Clicks
2017-12-09T05:45:55.7 | Unidentified Dolphin or Porpoise UE 20 Travel Off None None
2017-12-09T09:13:32.1 | Unidentified Dolphin or Porpoise PAM NA - PAM Unknown - PAM On None None Clicks
2017-12-10T10:08:32.1 | Fin Whale UE 633 1 Travel Off R(fc?fcet?on None
2017-12-10T16:34:46.7 | Unidentified Dolphin or Porpoise PAM NA - PAM 1 Unknown - PAM On None None Clicks
2017-12-10T18:11:54.5 | Common Dolphin NVD 50 3 Travel On None None
2017-12-10T18:50:27.5 | Common Dolphin UE 35 5 Surface-Active Travel Off None Bow-riding/Approach
2017-12-10T19:57:17.0 | Unidentified Dolphin or Porpoise PAM NA - PAM 1 Unknown - PAM Off None None Clicks
2017-12-11T01:57:06.3 | Common Dolphin UE 100 3 Travel On None None
2017-12-12T01:16:28.4 | Common Dolphin UE 50 2 Surface-Active Travel On None None
2017-12-12T702:18:19.7 | Unidentified Dolphin or Porpoise PAM NA - PAM 1 Travel On None None Clicks
2017-12-12T15:47:59.8 | North Atlantic Right Whale UE 2892 1 Surface-Active Travel Off None None
2017-12-12T720:36:20.5 | Unidentified Dolphin or Porpoise UE 30 1 Surface-Active Travel Off None None
2017-12-18T10:41:00.9 | Common Dolphin UE 700 9 Surface-Active Mill Off Rgc?fcet?on None
2017-12-18T11:12:46.7 | Unidentified Whale UE 727 1 Travel Off None None
2017-12-18T11:19:40.1 | Humpback Whale UE 633 1 Surface-Active Travel Off None None
2017-12-18T14:22:01.3 | Unidentified Dolphin or Porpoise UE 561 2 Travel Off None None
2017-12-21T03:09:51.1 | Unidentified Dolphin or Porpoise NVD 50 5 Travel Off None None
2017-12-21T708:11:10.9 | Unidentified Whale UE 6175 1 Unknown Off None None
2017-12-22T07:20:38.6 | Unidentified Dolphin or Porpoise UE 400 2 Travel On None None
2017-12-28T03:12:21.3 | Common Dolphin PAM 100 1 Unknown - PAM On None None Clicks
2017-12-28T05:03:26.1 | Unidentified Dolphin or Porpoise PAM NA - PAM 1 Unknown - PAM On None None Clicks
2017-12-28T05:20:32.7 | Unidentified Dolphin or Porpoise PAM NA - PAM 1 Unknown - PAM On None None Clicks
2017-12-28T15:30:39.8 | Unidentified Whale UE 600 1 Unknown On None None
2017-12-29T00:06:28.7 | Unidentified Dolphin or Porpoise PAM NA - PAM 1 Unknown - PAM On None None Clicks
2017-12-29T00:41:32.6 | Unidentified Dolphin or Porpoise PAM NA - PAM 1 Unknown - PAM On None None Clicks
2017-12-29T02:10:06.7 | Common Dolphin PAM 100 3 Travel On None None Clicks
2017-12-29T03:02:43.6 | Common Dolphin PAM 100 6 Travel On None None Clicks
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2017-12-31T04:15:32.1 | Common Dolphin UE 30 4 Surface-Active Travel Off None None
2018-01-01T14:29:34.3 | Unidentified Whale UE 727 1 Travel Off Rgc?fcet?on None
2018-01-01T14:43:02.2 | Common Dolphin UE 50 8 Travel Off None None
2018-01-01T15:33:00.0 | Unidentified Whale UE 2892 2 Travel Off None None
2018-01-01T16:35:32.5 | Unidentified Whale UE 3873 1 Travel Off None None
2018-01-09T03:46:17.3 | Unidentified Dolphin or Porpoise NVD 100 6 Surface-Active Travel Off None Bow-riding/Approach
2018-01-09T10:57:10.5 | Unidentified Whale UE 800 1 Travel Off None None
2018-01-09T14:41:59.3 | Unidentified Whale UE 1312 1 Travel Off None None
2018-01-11T11:11:44.9 | Humpback Whale UE 854 1 Travel On None None
2018-01-11T11:24:22.0 | Unidentified Whale UE 4247 2 Travel On None None
2018-01-11T13:02:45.7 | Unidentified Whale UE 727 1 Travel On None None
2018-01-11T14:48:35.0 | Minke Whale UE 633 2 Surface-Active Mill On None None

YUE = Unaided Eye (with occasional use of reticle binoculars primarily to confirm sightings, species, etc.), IR = Infra-red, NVD = Night Vision Device,

PAM = Passive Acoustic Monitoring.

9 August 2018

Smultea Sciences

77




Appendix B Phase 2 Detections Summary Table

Initial DP
Detection No. Est. Thrusters Behavioral

Date/Time (EST) Species MethodY CPA (m) Individuals Behavior State (On/Off) Mitigation Measure Change
2018-05-22T13:42:00.8 Unidentified Dolphin UE 1500 4 Travel Off None None
2018-05-22T14:52:35.6 Unidentified Dolphin UE 1000 2 Travel Off None None
2018-05-22T15:24:29.4 Unidentified Dolphin UE 600 1 Travel Off None None
2018-05-22T19:07:02.6 Humpback Whale UE 500 2 Travel Off Course Change None
2018-05-23T15:28:11.1 Unidentified Whale UE 1500 1 Travel On None None
2018-05-23T16:37:03.2 Minke Whale UE 800 1 Travel On None None
2018-05-23T18:03:16.5 Minke Whale UE 100 1 Travel On None None
2018-05-24T09:48:35.9 Bottlenose Dolphin UE 1000 7 Surface-Active Travel On None None
2018-05-24T10:13:56.3 Humpback Whale UE 800 2 Travel On Powerdown (Denied - Safety) None
2018-05-24T19:15:42.2 Unidentified Dolphin UE 2000 1 Surface-Active Mill On None None
2018-05-28T09:03:29.8 Unidentified Whale UE 1800 1 Unknown On None None
2018-05-28T09:23:46.6 Bottlenose Dolphin UE 300 9 Surface-Active Travel On Powerdown (Denied - Safety) None
2018-05-29T11:04:12.0 Minke Whale UE 50 1 Travel On Powerdown (Denied - Safety) None
2018-05-29T712:31:39.3 Bottlenose Dolphin UE 1500 35 Surface-Active Travel On None None
2018-05-31T06:50:02.3 Unidentified Whale UE 400 2 Unknown On None None
2018-06-01T10:18:18.3 Loggerhead Turtle UE 60 1 Travel On Powerdown (Denied - Safety) None
2018-06-04T07:31:01.7 Unid turtle UE 5 1 Mill On None Dive
2018-06-05T08:10:34.9 Fin Whale UE 1000 1 Rest On None None
2018-06-05T14:51:32.7 Fin Whale UE 2000 1 Unknown On None None
2018-06-05T16:17:25.5 Fin Whale UE 1500 2 Unknown On None None
2018-06-06T05:05:13.3 Unidentified Dolphin UE 150 1 Unknown On None None
2018-06-06T07:57:26.2 Unidentified Sea Turtle UE 350 1 Mill On None Dive
2018-06-06T15:09:19.6 Loggerhead turtle UE 200 1 Unknown On Powerdown (Denied - Safety) None
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2018-06-06T17:25:55.6

Humpback Whale

UE

2500

1

Unknown

Off

None

Dive

2018-06-06T20:23:53.1

Unidentified Dolphin

UE

100

1

Surface-Active Travel

Off

None

YUE = Unaided Eye (with occasional use of reticle binoculars primarily to confirm sightings, species, etc.), IR = Infra-red, NVD = Night Vision Device,

PAM = Passive Acoustic Monitoring.
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Appendix C Ocean Wind NMFS-issued IHA
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Incidental Harassment Aulhorization
Ocean Wind, LLC (Ocean Wind) is hereby authorized under section 101(a) 53Dy of the

Marime Mammal Protection Act (16 LLS.CL 13T Ha) 5 D) and 50 CFR 216,107, to harass

manne mammals incidental 1o high-resolution geophysical (HRG) and peotechnical survey

imvestigations associated with marine site charucwerization activities of T the coust of New Jersey
in the area of the Commercial Lease of Submerged Lands for Renewahble Energy Development
on the Outer Continental Shelf {OCS-A 0498) (the Lease Area).

L. This Authorization is valid from June 8, 2017 thoough June 7, 201 8.

2. Thiz Aumhaorization is valid only for HRG and gestechnical survey investigations associated
with murine site charagterization sctivities. us deseribed in the Tneidental Haressment
Authorzanon (IHA) application

3. ‘The halder of this authorization (Holder) is hereby suthorized 1o ke, by level B harassment
only, 32 short-beaked common dolptins (Delplnuy delphes), 286 boltlenose dolphin
(Tursiops trncatux), 4 harbor porpoise (Phoosena phoeoena), 5 finwhale ( Balasnopiera
pirysulusy, and | harbor seal (Phoca vitwlingy inoidental 1o HRG survey activities and
dynamic posinoning (12P) vessel thruster use duning geatechnical activities,

4. The mking of any marine mammal in o manner prohibited under this THA must be reported
immediniely 1o NMFS" Greater Atlantic Regional Fisheries Office (GARFO) ai 978-281-

Q30

@ Frimied oo Recycled Papee
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5. The Holder or designess must notify NMFS GARFO and Oifice of Protected Resources
{OPR) at 301 -427-8401 at least 24 hours prior 0o the commencement of the specified activity,
6. The holder of this Authorization tmust notity the Chict of the Permits and Conscrvation
Division, Ofice of Prodected Resources, ot ber designee st least 24 hours priot to the start of
survey setivities (unless constrnined by the date of issvance of this Authorization ln which
case notification shall be made as soon o possible) @t 30| 427-8401 or 1o
dnwra. mocie B 8o0a. gov.
7. Miugation Reguirements
The Holder is required Lo abide by the following mitigation conditions listed in T{a)-
(11, Farlure to comply with these conditions may resuli i the modification, suspension., or
revocation of this IHA.
(a) Murine Mammal Exeliesion Zones: Protecied species ohservers (PSOs) shall
monitor the following 2ones for the presence of marine mammals:
* A 200-m exclusion zone during HRG surveys is in operation.
= A S00-m monitoring eone duting the use of DP thrusters durng geotechnteal
survey.
v Atall times, the vessel operator shall maintain a sepasation distance of SO0 m
from any sighted North Atlantic right whale as stipulated in the Vessel Strike
Avoidanece procedures described below.
Visual monitoring of the established exclusion zone(s) shall be performed by qualified and
NMPFS-approved protecied species observers (PSOs). An observer ieam composed of a minimum
of four NMFS-approved PSOs and two cenified Passive Acoustie Menitoring (PAM) operators,

operating in shifis, shall be siationed aboard either the survey vessel or a dedicared PSO-vessel.
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PSOs shill be equipped with binoculurs and have the ability to estimate distances to marine
mummals located in proximity (o the vessel andfor exclusion zone using range finders.
Reticulited binoculars will also be avalable to PSOs for use as appropriate based on conditions
and visibility to support the siting and monitoring of marine species. Digital single-lens reflex
camera cquipment shall be used 1w record s1ghtings and verify species identificarion. During
night operations, PAM (see Patyive Acousric Maniroring requirements below) and night-vision
equipment in combination with infrared video monitoring shall be used. The PSOs shall begin
ahservation of the exclusion zaneds) at least 60 minutes prior 1o rmp-up of HRG survey
cquipment. Use of noise-producing equipment shall not begin until the exclusion zone is clear of
all marine mumizals for at leust 60 minutes. e marine mammal js seen approsching or entering
the 200-m exclusion #ones during the HRG survey. or the S00-m monitoring zone during [P
thrusters use, the vessel operator shall sdhere to the shuidown/powerdown procedires deseribed
helow to minimize noise impacis on the animals.

(b} Rump-Lip: A rump-up procedure shall be used for HRG survey squipment capable of
adjusting energy levels o the st or re-start of HRG survey setivities. The ramp-up procedure
shall not be initiated during davtime, night tme, of periods of inclement weather if the exclusion
zone cannot be adequntely monitored by the PSOX using the appropriate visnal technology {e.g.,
reticulated binocolars, night vision equipment) and/or PAM [or a 60-minute peried. A ramp-up
shall begin with the power of the sniallest scoustic HRG cquipment At is lowest praciical power
output appropriate for the survey. The power shall then be graduslly wmed up and other acoustic
sources added such that the source level would incréase in steps nol cxceeding 6 dB per S-minute

peniod, If 3 manne mamma! is sighted within the HRG survey exclusion zone pror bo or during
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the ramp-up, activines shall be detaved onril the animalisy has moved outside the monitonng
zone and no marine mammals are sighted for a period of 60 minutes,

¢} Shurdown and Powerdown

HREG Survey - The exelusion zone(s) around the noise-producing activities HRG survey
cquipment will be monitored, as previously described, by PSOs and at night by PAM operators
for the presence of marine mammals befare, during, and after any noise-producing activily. The
vessel operator must comply immediaely with any call for shutdown by the Lead PSO. Il a non-
delphinoid di.e., mysticetes and sperm whales) cetacean s detected at or within the ectablished
exclusion zone [ 20{0-m exclusion zone during HRG surveys), an immediate shutdown of the
HRG survey equipmient is reguired. Subsequent restan of the electromechanical survey
equipment must use the ramp-up procedures described above and may only oecur following
clearance of the exclusion 2one for 60 minutes. If a delphinoid cetucean or pinniped is detected
ar or within the exclusion rone, the HREG survey equipment must be powerdd down to the lawest
power outpul that is technically fessihle. Subsequent power ap of the survey cyuipment must vse
the rump-up procedures described sbove and muy occor after (1) the exelusion rone is clear of o
delphinoid cetacean andfor pinniped for 60 minwtes or (2) a determination by the PSO after a
minimuam of 10 minutes of ohservation that the delphinoid celicean or pinniped is approaching
the vessel or owed equipment ol o speed and vector that indicules voluntury approuch to bow-
ride of chase towed equipment. If the HRG sound source shuts down for redsons other than
encroachment mto the exclusion zone by a manne mammal including but not limited 10 a
mechanical or electronic failure, resulting in the cessaion of sound source for a period greater
than 20 minutes. a restan {or the HRG survey equipment 15 reguired using the full mmp-up

procedures and clearance of the exclusion zone of all cetaceans and pinnipeds for 60 minutes. 16
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the panse 15 less than 20 minuies, the equipment may be restarted as so0n as practicable at its
opermtional level a4 long as visual survevs were continued diligently throughout the silent period
and the excélusion zone remained clear of cetaceans and pinnipeds, If the visual surveys were not
continied diligently during the pause of 20 minutes of less, o restan of the HRG survey
equipment 15 required using the foll ramp-up procedures and clearance of the exclusion zone for
all eetaceans and pinnipeds for 60 mines.

Georechnical Swrvey (P Thrusters) - During geotechnical survey setivities if marine
mammuls enler or approach the ¢stablished 120 dB isopleth monitoring zone, the Holder shall
reduce. DP thruster (o the maximum exient possible, excep! under circumstances when reducing
P thruster use would compromise salfery (both human health and environmental ) amdfor the
integrity of the equipment. After decreasing thruster energy, PROs shall continue [ monitor
marine mammal behavior and determine if the animal(s) is moving towards or away from the
exstahlished monitoring rone. If the animalis) continues © move twwards the sound source then
DF thruster use shall rermain at the reduced level, Normal use shall resume when PSOs repon
that the marine mammals have moved away from and remained clear of the monitering zore for
a minimum of 60 minutes since the last sighting.

(d) Vessel Srrike Avoidance! The Holder shall ensure that vessel operators and crew
maintzin a vigilant watch for cetaceans and pinnipeds and slow down or stop their vessels to
avoid striking these protecied species. Survey vessel crew members responsible for navigation
duties shall receive training on manne mammal sighting/reporting and vessel irike avoidance
measures, Vessel strike avoidance measures shall include the following, per the Ledse, except
under extraordinary circumsiances when complying with these requirements would put he safery

of the vessel or crew at risk:
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= All vessel operators shal comply with 10 knot (<18.5 km per hour (kivh)) speed
restrictions in any Dynamic Management Arca (DMA), In addition, all vessels
greater than 65 feet operating from November | throogh July 31 shall operate o
speeds of 10 knots (<185 km/h) or less.

e Allsuovey vessels shall mamian o separation distance of 500 m or greater from
any sighted North Atlantic right whale.

» I underwiay, vesscls must steer 3 course away from any sited Morth Atlantic right
whale mt 10 knots (<18.5 kmv/h) or less vntil the 300 m mininim sepacation
distance has been established. If a Menh Adontie right whale is sited in o vessel™s
path. o within 100 m to an underway vessel, the underway vessel must reduce
specd and shift the engine 1o neutral. Engines shall not be engaged until the North
Atlantic right whale has moved cutside of the vessel’s path and beyond 100 m. If
stotiomary, the vessel must ool engage éngines until the Norh Arlantic right whale
has moved beyond 100 m.

+  All vegsels shall maintain a separation distance of 100 m or gremier from any
sighted non-delphinoid (L., mysticetes and sperm whales) cetacean. 1f sighied,
the vessel upderway must reduce speed and shift the engine to neutral, and must
not enpage the enpines until the nom-delphinoid cetacean has moved owrside of the
vessel's path and beyond 100 m. IF a survey véssel is stalionary, the vessel shall
nut engage engines until the non-delphinoid cetacean has moved out of the
wessel s path and beyond 100 m

*  All vessels shall mainiain o separation distanee of 50 m or greater from any

sighted delphinoid cetaceun, Any vessel underway shall remnain parallel wa
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sighted delphinoid cetacean’s course whenever possible, and avoid excessive
speed or abrupt changes in direction. Any vessel underway shall reduce vessel
speed 1010 knots o less when pods (ingluding motherfcal { pairs) or large
assemblages of delphinoid cetaceans are observed.  Viessels may mot adjust course
and speed until the defphinoid cetaceans have moved bevond 50 m and/or abeam
of the underway vessel.

+  All wessels shall maintain & separation distance of 50 m (164 ft) or greater from
any sighted pinniped,

(e} Searomal Operating Reguiremenrs: Between watch shifts members of the monioring
team shall consull the NMES North Atlantic dght whale reponting systems for the prescnce of
Norh Attantic nght whales throughoul survey operations. Throughout all survey operations, the
Haolder shall monitor the NMES Nonh Atantic right whale reporting systems for the
esiablishment of a TIMA, IF NMFS should establish a DMA in the Lease Arca under survey,
within 24 hours of the estublishment of the DMA the Holder shall work with NMEFS 1o shat
down andfor alter the survey activities to avord the DMA.,

(1) Passive Acousric Memitoring: To support 24 -hour survey operations, the Holder shall
include PAM as part of the project monitonng during the geophysical survey during nighttime
opertions, o as needed during periods when visual observations may be impaired. In addition,
PAM systems shall be employed during daylight hours o suppont system calibration and PSO
and PAM team coordination, as well as in support of effons wo evaluate the effectiveness ol the
various mitigation techniques {Le.. visual observations during day and night. compared to the

PAM detections/operations),
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The PAM system shall consist of an armay of hydrophones with both broadband
(swnpling mid-ronpe frequencies of 2 kHz 1o 200 kHz) and at least one low-frequency
hydrophone (sumpling runge frequencies of 75 He o 30 KHz), The PAM operator(s) shall
monitor the hydrophone signals in real rime both aurally (using headphones) and visoally (via the
monitor screen displays). PAM operators shall communicate detections/vocalizations w the
Lead PSO on duty who shall ensure the implementation of the appropriate mitigation measure.
& Mooionng Requirements

The Holder is requingd to abide by the following monitoring conditions listed in §(a)-b).
Fuilure to comply with these conditions may resalt in the modification, suspension, or revocation
of this [HA,

{a) Visual Monitoring = Protected species ohservers (refer to the PSO qualifications and
requiremenis for Marine Mammal Exclusion Zores above) shall visually monitor the established
Level B harassment zones [ 200-m radivs dunng HRG surveys: S00-m radiss darng DP thouster
use), The observers shall be stationed on the highest avaituble vantage point on the associated
operating platform. . PSOs shall estimate distance to marmne mammals vissally, using laser range
findders or by wsing reliculated hinoculars dunng doylight hours, Dunng night opertions, PSOs
shall use night-vision binoculars and infrared 1echnology, Data on all PSO observations will be
recorded based on standard PSO collection requirements. This will include datés and locations of
survey aperations; ime of observation, location and weather: detils af the sightings (e g,
species, ape elassifieation (if known ), numbers, behavior), and dewsils of any ohserved “taking™
(behavioral disturbances or injury/moertality). In addition, prior W initintion of servey work, all
crew rmembers shall undergo environmental training, & componrent of which will focus on the

procedures for sighling and protection of manne mummuls

9 August 2018 Smultea Sciences



9 August 2018 Smultea Sciences



b Nonfteation of Infured or Dead Marine Maoinals
(i} In the unanticipated event that the spetified activitics clearly causes the take of a
marine manmial in g manner prohibited by the IHA, sech as injury (Level A hirassment), serious
injury, or monality), the Holder shall immediately cease the specified activities and repon the
mcident to the Chiel of ihe Permits and Conservation Division, Office of Protected Resources,
301-427-8401, and the NOAA GARFO Stranding Coordinator, U78-281.9300, The report shall
include the following informafion:
*  Time, date, and location {latitudedongitisde) of the incident;
« MName and type of vessel involved;
* Wessel's speed during and leading up 1o the incident;
v Deseription of the incident:
+  Status of all sound source use inthe 24 hours preceding the incident;
= Water depth:
+  Environmental condirions (e.g., wind speed and dircetion, Beaufort sea state,
cloud cover, and visibility);
+  Deseription of all manne mammal observations in the 24 hours preceding the
incident,
= Species identification or deseripdion of the animalis] involved;
»  Fate of the animal(s};, and
*  Photographs or video footage of the animal{s) (f equipment 55 availoble).
Adtivities shall not resume until NMFS is able to review the circumstances of the event,
NMFFS would work with the Holder 1o minimize reoceurrence of such an event in the futare. The

Holder shall not resume activities until notified by NMFS.
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(i) In the event thut the Holder discovers an injured or dead marine mammal and
determines that the cause of the injury or death is unknown and the death is relitively recent (fe.,
in less than a moderate stave of decompositiony, the Holder shall immediately report the incidem
to the Chief of the Permits and Conservation Division, Office of Protected Resources, 301-427.
8401, and the GARFQ Stranding Coordinator, 978-281-9300, The repon shall include the same
informmion identified in the paragraph above. Activities would be able ta comtinue while NMES
reviews the circumstances of the incident. NMFS would work with the Holder to determine if
mdifications in the activities e appropriaie.

(idiy In the @vent that the Holder discovers an injured or dead manne mammal and
determines that the injury or death is nol associated with or related (o the activities authorized in
the IHA {e.p., previoushy wounded animal. carcass with moderate 10 advanced decomposition. or
seavenger damage ), the Holder shall repont the incident 16 the Chigf of the Permits and
Conservalion Division, Office of Protected Resources, NMFS, 301-427-8401, and the NMFS
GARFO Regional Stranding Coordinator, 978-281-9300, within 24 hows of the discovery. The
Helder shall provide photographs or video footage (if available) or other documentation of the
stranded animal sighting,

(d) Within 90 days after completion of the marine site characlerizalion survey activities,
i draft iechnical report shall be provided wo NMES and BOEM that fully documents the methods
and momtonng profocols, summanzes the data recorded dunng monitonng, estimates the
number of marine mammuls tiar may have been wken during survey sctivities, and provides an

interpretation of the results and effectivencss of all monitoring tasks. Any recommendations

miacde by WMFS shall be addressed in the (inal mport prior 1o acceplance by WMFS.
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(&) In addition to the Holder's reporting requirements outlined abowve, the Holder shall
provide gn assessment report of the effectiveness of 1he various mitigation vechnigues, fe¢, visual
observations during day and night, compared 10 the PAM derections/operations. This shall be
submitted 2% a drafl 1o NMFS and BOEM 30 davs alter the completion of the HRG and
geotechnical surveys and as a final verion 60 days aftier completion of the surveys.

10. This Authérization may be modified, suspended, or withdrawn if the Holder fails (o abide by
the conditions preseribed herein or if NMES determines the authorzed taking is having more
than a negligihle impact on the species or stock of affected marine mammals,

11, Acopy of this Authorization and the Tncidental Take Statement must be in the possession of
each vessel operator taking maring mammals under the authornity of this Incidental Harassmem
Aunthorzation.

12. The Holder is reguired to comply with the Terms and Conditions of the Ineldental Take

Statement comresponding to NMFPS™ Biological Opinion.

WUN = 8 201
Donna 5. Wieting Dae
Dircctor, Office of Protected Resources,
MNational Marine Fisheries Service.
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Appendix D Sound Source Verification Report

COMMERCIAL IN CONFIDENGE

Submitted (o Submitted by

Fugro Manne GeoSericns EFP Group

16225 Fark Ten Flace

Euito 500

Houston, Texas 33083

Tal" +1. 713 305 4063

E-rnail: Hm-:li.oo-cu@nprgrwp.:-:m
Website® vwenv opigroup.com

Sound Source Verification - Fugro
Explorer Dynamic Positioning
System, Ocean Wind

Fergus Midforth, Tim Mason, Heidi Cocca
24 January 2018

Subacoustech Environmental Report No.
PZ219R0201
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DecumentNo.  __Date Wiritter Approyved ____ Distibution
P218R01071 01242018 F Midfarth T Mazon Heldi Caeca (EP Group)
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COMMERCIAL IN CONFIDENCE
Sound Source Verification - Fugra Explorer Dynamic Positioning System, Ocean Wind
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COMMERCIAL IN CONFIDENCE
Sound Saurce Verfication - Fugra Explorer Dynamic Positioning System, Geean Wind

1 Background

1.1 Project

Fugro Marine GeoServices Inc. (Fugro) was confracted by @rsted (o undertake a geolechnical survay
of a proposed wind farm site off the east coast of the United Stales (USA). The sie is located
approximately 15 km east of Atlantic City, MU

The survey was underaken by the Fugro Explorer, a gectechrical drlfling vessel commisaioned m 1999,
with the following specifications.

Length T96m

Braadth 16.m

Propulsion 2 % A-plade Warntsda CP 741D

Bow Tunnel Thruster 2% Kamewa 1650 Tunnel Thruster B00 HP
Stem Tunnel Thruster | 1 x Kamewa 1650 Tunnel Thruster 800 HP

When dynamic positioning (CF) was in use, the vessel position and onentation was set, and the DF
system controlied the power of the thrusters in order to maintain tha peadion of the vessel As such, the
power output of the thrusters was continuously changing

The Incidental Harassment Authonzation (IHA) permit issued by the National Manne Fishenes Senvice
(NMFE) required a Sound Source Venfication (SSV) sludy to establish the underwater noise levels as
a function of range caused by the operation of the DP system

The witial results and pretimmary findings were detailed in a summary repord P215R0107 provided
shorlly after completion of the survey. These were indicalive dus to the rapid reporling reguirement.
This reporl details the procedure underlaken for the S8V study and the resulls following delailed
analysis post-survey,

1.2 Objectives

The objective of the sound source vedfication study oullned in this reporl was to assess the underwaler
acoustie evels a5 & function of range from the operation of the dynamic positionng (DP) System on the
Fuagro Explover as isued by National Marine Fisheries Service (NMFS) in the IHA Pemmil.

Acoushc recordings were collected on wo autenomous reeording hydrophones (Ocean Somes icListen
HF) &t a fined location whike the Fugm Explomer heid position in diferen! onentations using DF al
progressively Increasing range from the measurement location,

The acousto recondings were processed upon retnieval of the unils in order to delerming the RMS
acoustic oulpul of the vesaal under DF conditions and to delemming the 120 dB sopleth from feld

measuremenis. The 120 dB sopleth is the behavioural disturbance threshold for a non-impulsive
source according to MMFS Acoustic Criteria (NMFS. 2018). The principle objectives are therefore fo!

+ Todelerming underwater noise levels from field measurements;
«  Eslimate from direct measurements the range to 120 dB RMS re 1 pPa.
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2 Underwater Acoustics

2.1 Units of measurement

Sound measurements underwaler are vsually expressed using the decbel (dB) scale, which s a
loganthmie measure of sound. A loganthmic scale is used because rather than equal mcremeants of
sound having an equal increase in effect, typically a constant ratio is required for this to be the case.
That is, each doubling of sound level will cause a roughly equal increase in “loudness”

Any guantily expressed in this scale ks termed a “level”. Il the unil & sound pressure, expressed on the
dB scale, it will be termed a “Sound Pressute Level” The fundamental definition of the dB scale is given
by:

Level = 10 Ing,.,(ﬂi)
e

where () Is Ihe quantity being expressed on the scale, and ), Is the reference quantity

The dB scale reprecents a ratio and, for Instance. & dB really means “twice as much as.. " It is,
therefore. used with a reference unil. which axpressas the basa from which the rafio s expressed. The
reference guantity is conventionally smalier than the smaliest value to be expressed on the scale, 30
that any lavel quoted is positive. For instance, & reference quantity of 20 WPa & used for sound i air,
since this s the threshold of human hearing. A Pascal is equal lo the pressure exerlad by one Newlon
OVEr One SOUans matre: 3 micropascal equals one milionth of this.

A refinement is that the scale, when used with sound pressure, is applied 1o the pressure squared rather
than the pressure. If this were not 1ha cage, when the acoustic pawer level of a source rose by 10 dB
the Sound Fressure Level would rese by 20 d8. So that variations in the units agree, the sound prassure
must be specified in unils of root mean square (RMS) pressure squared . This is equivalent to expressing
thé sound as.

- - Plﬂll.'r
Sound Pressure Level = 20 % log,q gy
ref
Fof underwater sound, ygcally a unit of one micropascal (1 pPa) & used a8 tha relercnce unil. Whara
not defined, all noise levels in this report are referenced 1o 1 pFa

2.2 Sound pressure level (SPL)

Thi sound pressura level (SPL) 18 normally wsed 1o characterse nolsa and vibration of a continuous
nalure such as drlling, bering, or background sea and river noise lavels. To calculate the SPL, the
vanation in sound pressure is measured over a specific penod to determing the Root Mean Squane
(RMS) level of the time varying sound The SPL can therefane be cansidered a measure of the average
unweighted level of sound over the measurement period

Where BMS SPL is used o characterse transient pressung waves such as that from sesmic airguns,
underwater blasting of impact pling, # is crtical that the penod over which the RMS kevel is caltulated
is quoted. For instance, in the case of pile sinke lasting, say, a tenth of a second, the mean taken over
a lenth of a second will be ten limes higher than the mean taken over ona sacond. Often, ransient
sounds such 8s these are quantified using "peak” SPLs.

2.3 Peak sound pressure level (SPLaesx}

Feak SPLs are oflen used to charadienss sound transients from impuisive sources, such as percussive
impacl piling and seismic airgun spwces. A peak SPL is calculated using the maximum vanaton of the
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pressura from positive 1o zero within the wave This represenia the maximum change in positive
pressure (differential pressure from posifive (o 2ero) as the fransient pressune wave propagates.

A further variation of this i the peak-to-paak SPL whare the maximuem variation of the prassure from
positive to negative within the wave & consikiered. Where tha wave is symmaetrically distributed in
positive and negalive pressure; the peak-to-peak level will be twice the peak level, equivalent to 8 dB
higher than the peak.

2.4 Sound exposure level (SEL)

When assessing the nose from transient scurces such as biast waves, impact piling or saisimic airgun
noisé. 11 issue of the duration of the pressure wave & often addressed by measuring the total acoustic
energy (energy flux density) of the wave. This form of analysis was used by Bebb and Wrighl (19531,
195457 1954h% and 19554), and later by Rawding (1987)" to explain the apparent discrepancies in tha
blogical effact of shont and long-range biast waves on human divars. More racently, this form of
analysis has been used o develop crileria for assessing (he injury range from fish lor vanous noise
sources (Popper ef al | 2014)%

The sound exposure level (SEL) sums the acoustic energy over a3 measurement penod, and effectvely
takes accouni of both the SPL of the sound source and the duration the sound is present in the acoushc
emvironment. Sound Exposure (SE) is defined by the equalon’
T
5E = Ip*[‘ud{
]

where p is the acouslic pressure in Pascals, T 18 the durafion of the sound in seconds, and ¢ is the ime
in seconds. The SE s a measure of the acoustic energy and, therefore, has units of Pascal squared
seconds (Pa’s),

Ta express the SE on a logarithmic scale by means of a dB, # is compared wih a reference acoustic
Energy level l‘,p’"fi ardd @ reference time (7., ;). The SEL ia then defined by,

T pi()de
SEL = 10 % log,g (-'FE—P—-—)
P'rrl'Tr',r

By selecting a common reference prassure £, of 1 pPa for assessments of underwater nowse, the SEL
and SPL can ba comparad LEing the sxpression:

SEL = SPL + 10 % logy g T

whera the SPL a meazure of the average level of broadband noise, and the SEL sums the cumulative
broadband noise energy. This means thal, for continuous sounds of less than one second, the SEL will
be lawer than the SPL For penods greater than one second, the SEL will be numerically greater than
the 5P {l.& for a sound of ten seconds duration, the SEL wil be 10 4B higher than the SPL. for a
sound of 100 seconds duration the SEL will be 20 dB higher than the SPL, and 50 .an)

MHI Wérigha b G [ 1853, Injury b aremals from undoneater expiosions. Modical Reseaoch Souncd, Royel Hevy Prorsiciogics Ropon
BT Undenawier. Blast Beport 34, Jomeery 1553

T Bkt A H, Wrght H O [1958a) Lalial conaddiorm frdm wdbiveriie saiasienn Hast NP Raport B1E5. HNPL 381 Mt i o oid midis@nog

AL il T, Mrch 195

¥ fiakty i 1, Woright i & (18580} Proseczon from noersaner sxgiogion blasl B Aniensl spormesrny and physicsl mosmEwenes. BRNS repon
SNTHY. FNFL 25 Maeon 1054

"t A N, wﬁ"c['l“-'ﬂ Lemnnyalsl mapioton st dma from e Mogal Hm;l‘wm1mlm MaSx Mewnw ch Cogtid

TES:

'nmnsﬁ-{ﬁﬁ?rﬁmmm g BT (AR Explonanl Journad of Savad Soance el 17 Mo A o 2350
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3 Survey

3.1 Study Area

Tha S3V trial was underaken off (ha coast of New Jersay in a kocalion with bathymelry represantative
of the gectechnical survey area. The localion of the survey B shown in Figure 3-1.

The S5V study was underiaken along & 2 km transect with 2 water dapth of approximataly 21 m. The
vanalion in bathymelry over the sile was neghgibhe.

Figure 3-1 Map of the survey area

3.2 General Approach

A static two hydrophone aray was deployed in a ficed location indicated in Figure 3-1. The frial was
undertaken along & single transect. The ransect comprised of measurements al Increasing distances
from the measurement position 35 shown in Figure 3-2. For each measurement, the vessel held position
for a penod of at leas! three minutes before rofating and repeating the measuremant in the same
locaton. Measuraments wane recorded with the vessel onentated beam on, bow on and starm on to the
hydrophone array. The stan and siop times and GPE coordinales of the vessel were recorded along
with the approximate power laval requirad to hald pasition

The power output of the thrusters was controlied by the DP system to rephcate the operaling condiions
expecied during the survey. The thrusiers conlinugusly altered thelr power oulpul to mainiain specified
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posiions, even when wind of curent condifions changed. This was within the normal oparating
paramaters of the vessel and typical of the expected operations

el
manite
posttion

¥
¥

)
p
x>

Provailing
wamiitions

Figure 3-2 Diagram of the vessel ensect including vessel anentation

3.3 Equipment and Deployment

The hydrophane array was deployed al GPS position 39° 15.38" N, 74" 17.33" W. The configuration of
the syslem s shown in Figuere 3-3

The array consisted of two Ocean Sonwcs iclisten HF hydrophones o a vedical afignment One
hydrophone (s/n 1258) was deployed at a height of approximately 1 m from Ihe Seabed and the second
(S 1433) at 11 m, approximalely mid water

The hydrophanes were held verdical by a 15 litre subsurface buoy. The mam marker buoy on lhe surface
wias a smal low-drag Spar buoy equipped with 2 stioba o anabla visibihty al mght.

The instrumentation was configured o recond confinuously with a sampling rate of 100 kHz and data
was stored as both audio { wav) format and lext based frequency (FFT) dala files. The wav files were
analysed to determing relevant acoustic matiics

The hydraphones have undergone a full calbration by the manufacturer within the last 12 months and
thie calibrateon was verifed using o laboratory petonphone {callbration traceabla lo international
slandards) immediabaly prior (o moblisaton
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Figure 3-3 S5V Iriaf measurement buoy confliguralion

3.4 Meteorological Conditions

The survey was undertaken cn the night of December 2™ 2017, During the survey wind speeds ranged
from 4.7 1o 8.2 knots with & sea state between 1 and 2,

These condiions were ideal for the survey as wind and wave noize would have only a small influence
on the ambien! noise levels.

3.5 Array and Deployment Details

Ccean Sonics icListen | 1 m from seabed Sampling Rale 100 kHz

HF #1256

COcean Sonics icListen | 11 m from seabed Sampling Rale 100 kHz

HF #1433

Deployment lime 18:50 (EST) 2™ Dec 2017 | Localion IS EIETN
Recovery lime 08:30 (EST) 37 Det 2017 T8 LW

Table 3-1 = Survey overview dale
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3.6 Vessel Monitoring Locations

The range of the vessel from the monitoring array and its onentation is given in Table 2-2 betow. The
range is approvimate and relevant to ihe cenire of the vessel rather than its closest paint. Therefore,
the position of tha thrusters and onboard noise sources will change ralative (o the vessel's arentation

100 I8 153705 N 100* 39" 153688 N 1a8* I8 153702 N 2807
074" 17 2669 W 074° 17 2689 W 074" 17 2448 W

200 39" 152584 N 100" 3" 153047 N o1 39" 15.2608 N 2907
074" 174727 W 074" 47,2008 W 074* 17,1699 W

SO0 | 29°152277N | 100° | 39°153338N | O011° | 39°153288N | 279
074° 169686 W 074" 16,9983 W 074" 16,9851 W

750 I 153013N 100" 397153008 N 188" W 53022 M 280°
074" 16,7983 W 074” 16,8233 W 074" 16781 W

1000 | 39*152732ZN | 100° | 39°152810N | 0100 | 39°15274a4N | 280"
074" 16,6307 W 074" 16.6488 074" 168288 W

2000 039" 151681 N 1007 IST151738 N o 38" 1516583 N 2807
074" 159465 W 074° 15.9726 W 074° 158467 W

Tahle 3:2 — Coordinates and onentation of vessel at each measurement localion
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4 Analysis and Results

4.1 |Initial Analysis and Reporting

The initial analysis and reporting was undedaken on board the vessel and was focused on assessing
the level of noise from the vessel at each lecation and condtion and the range to the 120 dE RMS
sopleth. The maximum eslmated ranges to this sopleth are summansed in Table 4-3.

The data files were downloaded for prociessing and analysis following Ihe recovery of the equipment.
The initial analysis used high pass filtering to remowve the noise below 10 Hz in order 1o reduce the
influence of ambient noise.

The initial repont included results of the measurements al both the mid water and 1 m from Ihe seabed.
The filtered avdio data was analysed using Subacoustech's software fo calculate T-minute RMS lavels
for position and onentation of the vessel during DF operation. The T-minute sample period was selécted
to ensure if confainad continuous OF operation.

100 m 143.7 1477 142.8 474 | 1387 1406

200m 140.8 144 4 1401 144.2 1355 1380
500 m 136.4 138.5 1356 138.7 131.5 1347
750 m 1347 136.89 1324 1355 1283 1320
1000 m 1323 13585 181 134 4 128.4 1308
2000 m 128.5 130.2 1278 128.8 1269 124.4

Tabie 4-1 1-minute RMS fovels for sach vessel posifion

Beam on 12000 14000
Stern on 8000 000
Bow on 7500 G500

Table 4-3 Estimated distance to the 120 dB RMS iscpleth
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Figure 4-1 RMS SPL from mid water for posifions on the beam fransect
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Figire 4-2 RMS SPL from 1 m above the seabed for positions on the beam transect
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Figure 4-3 RMS SPL from mid water for positions on the stem transect
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Figure 4-4 RMS SPL from 1 m above the seabed for posiions on the stem ransect
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4.2 Further Analysis
Fotlowing demobilisation. the dala was re-analysed in more detail than was possible for the initial report.

Tabie 4-4 shows the functional heanng range and PTS onsat level for each manna mammal heanng
group, as per NMFS 2016, The FTS onsel level s a 24-hour cumulative SEL (cSEL) for exposure o
non-impulsive (Le. continuous) noige, The calcutated 24-hour ¢3EL is reported in Table 4-5 for each
range and ofientation in ihe tnal Thess SEL vales are denved from the praviously réported 1-minute
RMS values,

Low-Frequency (LF) 19948 re 1 uPa® 5 cSEL T Hzto 35 kHz
Cetaceans
Mid-Frequency (MF) 198 dB re 1 iPa?s c8EL 150 Hz to 160 kHz
Celaceans
High-Frequency (HF) 173 dB re 1 yPa’.s cSEL 275 Hz to 160 kHz
Cetaceans
Phocid Pinnipads (PW) 201 dB re 1 pPa’s cSEL 50 Hz In BB kHz
(Underwater)
Ciarid Pinnipeds (CW) 219 0B ra 1 yPals C3EL B0 Hz-1o 39 kHz
(Uinderwster)

Tabie 4-4 Summary of relevant heanng group thrasholds from NMFES 2016 guidance

100 m 1931 1671 188.0 1889 1921 196.7
200 m 190.2 193.8 184.8 187.3 189.4 193.5
500 m 185.8 188.9 180 & 184.0 1849 188.0
750 m 184.1 186.3 1776 181.3 181.7 184.8
1000 m 1B1.7 184.9 17T 179.9 180.4 1837
2000 m 1778 1796 172 1737 72 178.1

Table 4-5 24-hour SEL denived from 1-minute RMS, unweighted

Al calculated SEL levels shown in Figure 4-6, reported as unweighted kavals, are balow the PTS onzat
thrashold for ail hearing groups, with the exception of HF cetaceans. All abeoluts valuas will be reduced
dua lo the hearing group weighting function and thus all heanng groups (with the sxceplion of HF
cetaceans) will have an impact range of less than 100 m. This means thal a receptor m these hearmg
groups would have 1o remain within 100 m of the vessel on DP for-a full 24 hours for there 1o be any
risk of FTS. As noise should be shul down in the event LF cefaceans are detected within 500 m of the
vesael durng oparation, this shoukd minmize any risk to this spacies group.

It should be noted thal most of the acoustical @nangy for all orientations s below 500 Hz, a5 shown in
Figure 4-7 The majority of the acoustical energy is below the peak sensitivity of hearing in MF and HF
celaceans, and the weighting from these hearing groups will reduce the perceived received noie level
by @ minimum of 40 dB to the HF celacean heanng group. Therefore, the risk 1o this species group of
PTS onset can be reasonably considered negligible, especially due to the highly mobile nature of
individuals in the MF cetacean group.

Peak sound pressure bevels for the tnal are reported in Table 4-8,
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Fiegure 47 Fraquenty spectrum from 100m range measurements for each vessel orienlation

200m 1552 158.5 154.7 156.6 154.6 1516
500 m 1622 163.0 152.4 1534 1521 1481
750 m 1485 1523 1486 148.5 1482 1450
1000 m 147.5 146.2 147.0 148.5 146.8 144.8
2000 m 1548 1451 151.4 1428 1841 1412

Table 4-6 Paak SPL lavels for sach measurad vessel position and onentation
There are no peak SPL PTS thresholds for continuous noise sources,
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5 Conclusions

A sound source verfication study was underaken on December 2™ and 3% 2017 onboard the Fugro
Explarar

Fost processing was underaken to ramave low frequency ambient noise below 10 Hz form the recorded
signals 1o raduce non-acouslic nose impacting the results of the trial

Upon relrieval of the measurement equipment and inttial analysis of the refrieved data, a field
verification report was submitied to BOEM on December 37, This repor focused on impact ranges for
ihe 120 dB RMS ra 1 pPa [zoplath, The repor ideniified that this threshold s kkaly to be reached
batween approximalely 6,500 m and 14,000 m from the vessel, depending on position in Lthe waler
column and onenation of the vessel relative Lo the receivér,

Following demobilisation, further analyzis was undertaken to-establish the 24-nour cSEL along with the
distnbution of energy n the lneguency domain.

Azsuming a recaptor remained al 100 m from the vessal for 24 hours, this would lead to a noise
exposure lrom the OP system of up 1o 197.1 dB ¢SEL re 1 pPa®s unweighted. This s below the PTS
onsel threshold for species in the LF, MF cxtacean and pinniped heanng groups, and the HF catacean
group following appropriate frequency weighting. This means that an individual from any of these groups
wipuld have 1o remain within 1060 m of the vessel operating under DF (from any vessel oentation) for
24-hours 1o recaive the necessary exposure In combination with PS0 protocols, therefore, any risk of
FTS to manne mammals is considered negligible
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Appendix A Calibration Certificates

Dnnnlﬁmﬁu

Certificate of Calibration
Dewan Somes, L
Calibraiion Cenilicale Number: C4191
Test Result: 10 kHz 10 100 kH= -1T0B £ 2.7
10 kHz 10 200 kHz. 1710 £ 3.8
o] Moo S03-ETH Propecanr Maf s Dy Saprsies
Souad Numbed T Propecton Model  THZ-SER-LF
Mwnslwrture Dste Hedun-HT Frogector Sl 20
Wrrunrrmrd Dde 72 Jhae JUUT Wrrasrrrnend Unfass 1M
Coviifirie Nale 225247 Capipudl Lewel  RdcdBrevPa@iim
Sermithity @ 2 i 460.2dB re Vi uPs Tors Buent 0D e / 3000 e
T Type  Plalic Redrrenoe Marudatomes iy Spurmenn
Fleenart Maraacturer  GaoSpectrum Relerrame Model  RBS-ETH
Ueemwnt Whoctad  MOMHF Fraferprice Teris L. -
Elwrreeit ferial  CODOS00 Fravay Cablrafion  F-Dec-20is
Fream: Model  04-300425-01 Fieams Manulachom Dosan Somics
Caldhur o] Ty B Mllacd s Prwarrypy Mcdad - SO Y
Winrk Orvier Nummber WSS Preamp Senal 4T3
Test Type RN Sevvutivizy Fressn Gabn 3540
Test Procedurs  Comples RS ALK Bl ecliarey Do forect
Tred Localny Tank#2, Tm ADC Mogel Murder Od-3000T3-01
Wy Terumerdfure 1C AL Bevial Muandes AT

Cigwrar forary i Gt Wiege, R Sor

Carrtoanm o Catmrymao
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Certificate of Calibration
Ohcairaen Sies, L.

Calibaation Cemificats bumbsr c4192

Test Result: 10kHz o 100 kHE 1716 + 26
10 kHz lo 200 kMz- 1716 £ 6.2
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Appendix E Phase 1 Alternative Monitoring Plan
Effectiveness Report

During the OCWO01 Geotechnical Investigation 1A (2017 & 2018) Phase 1, four different
complementary methods were used to detect marine mammals and sea turtles, some of
which were used simultaneously (see 3 Methods):

1) UE
a. During daylight: UE (with occasional use/sweeps of reticle binoculars [RB])
b. During darkness: UE via artificial illumination from the M/V Fugro Explorer
vessel lights
2) NVD during darkness (and some periods of daylight at twilight)
3) IR during both daylight and darkness
4) PAM during both daylight and darkness.

In the field, we recorded which monitoring method first identified (detected) a marine
mammal (i.e., initial detection method); we also recorded which methods subsequently
made the same detection (confirming the initial detection, i.e., a re-sighting) (Table 24). To
maximize sample size and robustness, we pooled all detections made during the survey
both inside and outside the Lease Area, since the goal of this appendix report is to assess
and compare effectiveness of monitoring methods. However, we also present detection
rates for data collected only within the Lease Area.

« A total of 60 initial detections occurred along with an additional 7 subsequent
resights from other monitoring methods for a grand total of 67 detections

+ Most detections (57 %) were made using UE methods (36 initial and 2 subsequent),
followed by PAM (17 initial and 1 subsequent), NVD (6 initial and 3 subsequent) and
IR (1 initial and 1 subsequent).

Table 24. Phase 1 initial and subsequent total number of detections for Unaided Eye (UE), Night
Vision Device (NVD), Infra-red (IR) and Passive Acoustic Monitoring (PAM) methods inside
and outside the Lease Area.

Detection Method No. Initial Detections Subsequent Confirmation
Method (No.)

UEY 36 None (0)

NVD 6 IR (1)

IR 1 PAM (1)

PAM 17 UE (2), NVD (3)

Total 60 7

Y During daylight, UE included occasional use of reticle binoculars; during darkness, only UE was used for this table
category and only in waters artificially illuminated by the vessel's lights
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Detections in Daylight vs. Darkness

During the OCWO01 Geotechnical Investigation 1A (2017), the four complementary detection
methods were used during periods of both daylight and darkness.

« Of the 60 initial visual detections, 53 % (32 detections) occurred during daytime and
47 % (28 detections) occurred during darkness.

« Of the 28 initial detections in darkness, over half (53 %) occurred from PAM, 6 were
made using NVD, 6 occurred with the UE (where artificial illumination occurred from
the M/V Fugro Explorer vessel lights), and a single detection occurred from the IR.

Detection Rates

To standardize for differences in effort across detection methods, we calculated detection
rates (number of detections per hour of effort) based on which detection method made the
initial detection. Detection rate was calculated separately for each of the different detection
methods by dividing the total number of detections by the total PSO or PAM effort using that
method. Details on the detection rates by each monitoring method are presented in Table
25. We further calculated detection rates based on periods of darkness and daylight in Table
26. Though sample sizes were small, for general comparative purposes, we also present
detection rates by detection method for data collected only inside the Lease Area in Table

27.

e By species/grouping (Table 25):

(o}
(o}

(0]

Large whales were only observed during daylight and only with the UE.
Pooled delphinids/porpoises and pooled whales were seen at similar rates of
detection using the UE (0.011 versus 0.009, respectively).

Pooled delphinids/porpoises were detected by NVD and PAM at similar rates
(0.070 versus 0.060, respectively).

Common dolphins were detected using all four detection methods, most
frequently with NVD (0.023) followed by PAM (0.014). Although this species
was seen twice with IR, the IR was not useful for confirming species due to a
blurry/fuzzy image (alternative methods were used to confirm species; Table
4).

e Overall (Table 25):

(0]

(0}
(0}

NVD resulted in the highest detection rate (0.070 detections/h of NVD effort)
followed closely by PAM (0.060 detections/h of PAM effort).

UE resulted in 0.02 detections/h of effort.

IR detection rates were lower (0.01 detections/h of IR effort).

* During daylight (Table 26):

(0]

(0]

UE had the highest detection rate (0.049) and was nearly double that of PAM
(0.025).

No IR or NVD detections were made. (The NVD was used during “daylight”
only near twilight, as stronger daylight rendered them useless).

* During darkness (Table 26):

(0]

NVD (0.079) had the highest detection rate followed closely by PAM (0.073).

o Although the NVD detection rate (0.079) was considerably higher than the UE
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(0.005), in areas well-lit by the vessel operating lights, the PSOs considered
the UE more effective and efficient at scanning these areas than the NVD.
This is because NVD effectiveness was negatively impacted by strong ambient
lights (causing a blurry and/or useless image/view).

In contrast, in areas where the vessel operating lights were limited or non-
existent, the NVD was clearly more effective than the UE, as long as there

was some amount of low ambient light to help illuminate the view through the
NVD.

o Although only 1 IR initial detection and one IR subsequent detection were
made during the entire survey, the estimated detection rate for IR was higher
(0.013) than UE (0.005) relative to the amount of effort expended using the
two methods (Table 26).
9 August 2018 Smultea Sciences



Table 25. Phase 1 detection rates (number of initial” detections per hours of effort?) for Unaided Eye (UE), Night Vision Device (NVD),
Infra-red (IR) and Passive Acoustic Monitoring (PAM) methods by species and groupings (data pooled for inside and outside the

Lease Area).

NVD PAM
UE IR Detection Detection
Detection Detection Rate Rate
Species Rate Rate (No. N_VD (No. P_AM
(No. UE (No. IR Detection/ Detection/
No. UE Detections Detection/ 85.9h 284.7h
Visual /1829.3 No. IR 103.4h IR No. NVD NVD No. PAM PAM
Detections UE Effort) | Detections Effort) Detections Effort) Detection Effort) Total
Fin Whale 1 0.001 - - - - - - 1
Humpback Whale 3 0.002 - - - - - - 3
Minke Whale 1 0.001 - - - - - - 1
North Atlantic Right
Whale 1 0.001 - - - - - - 1
Common Dolphin 15 0.008 1 0.010 2 0.023 4 0.014 22
Unidentified Dolphin
or Porpoise 5 0.003 - - 4 0.046 13 0.046 22
Unidentified Whale 10 0.005 - - - - - - 10
All Delphinids/
Porpoises (Pooled) (20) (0.011) Q) (0.010) (6) (0.070) 17 0.060 44
All Whales (Pooled) (16) (0.009) - - - - - - 16
Total® 36 0.020 1 0.010 6 0.070 17 0.060 60

Y Detections presented are initial detections from each monitoring method. UE = Unaided Eye (during daylight this included occasional use of 7 x 50 reticle

binoculars primarily to confirm sightings, species, etc.), IR = Infra-red bi-oculars, NVD = Night Vision Device (night vision binoculars)
2/ Effort includes all periods (daylight and darkness) and simultaneously occurring effort, representing totals for each person on watch by method. See Methods

section

¥ Total excludes pooled delphinids/porpoises and pooled whales
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Table 26. Phase 1 detection rates (number of initial” detections per hours of effort?) for Unaided Eye (UE), Night Vision Device (NVD),

Infra-red (IR) and Passive Acoustic Monitoring (PAM) methods (data pooled for inside and outside the Lease Area).

Initial Daylight Darkness Overall

Detection Effort No. Initial Detection Effort No. Initial Detection Effort No. Initial Detection
Method Hours Detections Rate Hours Detections Rate Hours Detections Rate
UE 610.5 30 0.049 1,218.8 6 0.005 1,829.30 36 0.020
NVD 9.7 0 NA 76.1 6 0.079 85.9 6 0.070
IR 28.9 0 NA 74.5 1 0.013 103.4 1 0.010
PAM 80.3 2 0.025 204.4 15 0.073 284.7 17 0.060
Total 729.4 32 0.044 1,573.8 28 0.018 2,303.30 60 0.026

Y Detections presented are initial detections from each monitoring method. UE = Unaided Eye (with occasional use of 7 x 50 reticle binoculars primarily to confirm
sightings, species, etc.), IR = Infra-red bi-oculars, NVD = Night Vision Device (night vision binoculars), PAM = Passive Acoustic Monitoring.
2/ During daylight, both UE and reticle binoculars were used; during darkness, only UE was used and only in waters artificially illuminated by the vessel’s lights.
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Table 27. Phase 1 detection rates (number of initial” detections per hours of effort?) for Unaided Eye (UE), Night Vision Device (NVD),
Infra-red (IR) and Passive Acoustic Monitoring (PAM) methods by species and groupings for all detections occurring Inside the

Lease Area.
No. UE No. UE No IR No. IR No. NVD No. NVD No. PAM No. PAM
Detection | Detection/ | Detection Dete(;tion/ Detection | Detection/ | Detection | Detection/
Species Inside 1,247.4 h Inside Inside 60.4 h Inside 272.2h Total
. 71.7 h IR

Lease Visual Lease Effort Lease NVD Lease PAM

Area effort Area Area Effort Area Effort
Fin Whale 1 0.001 - - - - - - 1
Humpback Whale 1 0.001 - - - - - - 1
Minke Whale 1 0.001 - - - - - - 1
North Atlantic Right Whale 1 0.001 - - - - - - 1
Common Dolphin 2 0.002 1 0.014 2 0.033 5 0.018 10
Unidentified Dolphin or 0 0.000 : : 2 0.033 12 0.044 14
Porpoise
Unidentified Whale 3 0.002 - - - - - - 3
Total 9 0.007 1 0.014 4 0.066 17 0.062 31

Y Detections presented are initial detections from each monitoring method. UE = Unaided Eye (during daylight this included occasional use of 7 x 50 reticle

binoculars primarily to confirm sightings, species, etc.), IR = Infra-red bi-oculars, NVD = Night Vision Device (night vision binoculars)
2/ Effort includes all periods (daylight and darkness) and simultaneously occurring effort occurring inside the Lease Area, representing totals for each person on
watch by method. See Methods section
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Unaided Eye Effectiveness

Over half (60 %) of the detections occurred by UE. Most (83 %) occurred during daylight
and the remaining 6 (17 %) occurred during darkness. Of the 28 total detections that
occurred in darkness, 6 occurred with UE (where artificial illumination occurred from the
M/V Fugro Explorer vessel lights).

In general, during the day, PSOs considered the UE to be the most effective method for
visually detecting the cetaceans observed during the survey. This was attributed to the
wider field of view afforded by the UE within the 500-m MZ for North Atlantic right whales
than the IR, and the ability to see clearer images and apparently farther than the IR.
However, during daylight, the RB were the most useful for obtaining more detail on
sightings, including identification to species or genus, group size, group composition,
heading, and behavior; further, the RB could see farther than the UE, though within a much
narrower field of view than the UE.

During darkness, UE was considered most effective at visually detecting delphinids (or
unidentified porpoises) in areas near the vessel that were well-lit by the vessel operating
lights. This is because the NVDs were ineffective in strong ambient light conditions (the
image became distorted with too much light interference). The IR field of view was also
limiting compared to the UE in these well-lit areas during darkness. However, in dark areas
away from the vessel operating lights, NVDs were considered most effective.

The following expected conditions were reported by PSOs to reduce effectiveness of the UE:

e High Beaufort (> 4)

e Darkness with no ambient light

e Fog
Environmental conditions and results of monitoring are discussed further in the body of this
Technical Report and presented as associated with each detection in Appendix A, as
required by BOEM and the NMFS IHA.

Night Vision Device Effectiveness

Of the 28 total detections in darkness, 6 were made using NVD. Detection distance with
NVD ranged from 50-100 m (mean 61.7 m, S.D. 20.45). NVD resulted in the highest overall
detection rate (0.069 detections/h of NVD effort). In general, NVDs were considered by the
PSOs to be more effective at detecting cetaceans near the vessel than the IR device. The
image seen through the NVDs was consistently clearer than the IR device under the
same/simultaneous environmental conditions; however, the IR performed better during fog
than the NVD. For example, common dolphins could be identified to species during darkness
using the NVD but not the IR device. The one initial detection made using IR during
darkness was unidentified dolphins (due to a relatively fuzzy image) and could not be
confirmed as common dolphin until an UE confirmation was made of these animals in an
area illuminated by the vessel operating lights.

The following conditions were reported by PSOs to reduce effectiveness of the NVD:
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e Degree of background and ambient light: Effective scanning with the NVD within the
water area strongly illuminated by the vessel’s floodlights (located amidships and the
stern) was not possible; the strong floodlight created a fuzzy indistinguishable view
due to too much light interference. However, when the PSOs moved to darker areas
(e.g., the monkey deck and bow), NVD effectiveness improved.

e Reflectiveness of the windows inside the bridge: The NVD had reduced effectiveness
inside the bridge at night when the interior bridge lights were on full brightness.
These bright interior lights reflected in the bridge windows, causing the image as
seen through the NVD to be compromised or interfered by other images.

e Poor weather conditions: high Beaufort (> 4), fog and precipitation/snow made it
difficult to differentiate sightings among the whitecaps or through these weather
layers.

e Moon phase: The clearest images through the NVD occurred during clear skies with
full- or nearly full-moon conditions. New moon phases were considered less effective
conditions for NVD use as were overcast skies.

IR Effectiveness

There was a single IR detection during darkness at a distance of 200 m. The sighting was
confirmed by visual and PAM methods. There was a single subsequent IR detection after
dolphins were detected through NVD. No IR detections occurred during daylight hours.
Based on the one IR detection in darkness and previous use of IR for protected species
monitoring from large vessels in the U.S. mid-Atlantic, the IR device appears to be able to
detect cetaceans at farther distances than the NVD. However, the narrower field of view of
the IR than the NVD is a limitation. In addition, the IR is less influenced by ambient light
from the vessel than the NVD: the IR allows for vision in areas obscured for NVD use by
vessel light. The IR device worked best in calm sea conditions (Bf <4) and is otherwise
compromised by increases in Bf due to its weight and hand-held nature.

The following conditions reduced effectiveness of the IR system, as reported by PSOs:

e Reflectiveness of the windows inside the bridge: The FLIR IR had reduced
effectiveness inside the bridge at night because the interior bridge lights reflecting in
the bridge windows caused the image as seen through the IR to be compromised or
interfered by other images.

e “Blacklight” was the relatively clearest setting available on the IR device, but even
images on this setting were blurry compared to images seen through the NVD.

e The FLIR IR device can only take the external battery or the DVR at one time as
there is only one port to connect either of them.

e The extremely cold temperatures during much of this survey (near freezing) resulted
in relatively short battery life for the IR compared to manufacturer specifications.
The external battery pack is rated to provide an operational time of up to 8 h with
two rechargeable 3.0-volt batteries. However, in colder temperatures, the battery life
of the external pack was closer to 4 h. These batteries took upwards of 2 h to
completely recharge. In practice, the battery packs had to be recharged and replaced
every ~45 min and the IR device could not be continuously turned on for more than
10-15 min without requiring a recharge. The manufacturer was contacted about this,
but they offered no solution other than recharging the battery packs more
frequently. Attaching an electrical cord from the IR device to a larger/heavier battery
pack was considered; however, such cords were considered a potential safety/trip
hazard and limited the PSQ’s ability to move very far from the bridge, which was
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needed to allow a better 360-degree view.

Beaufort > 4 and fog/precipitation/snow. In particular, the IR device was difficult to
keep steady during rough Beaufort conditions given its narrow field of view and its
relatively heavy weight.

Visual quality in the field of view seemed to be most clear when set to ‘White Hot’
mode. Quality did deteriorate periodically, even when no settings were changed. This
occurred in the form of vertical lines or darkness on the FLIR screen. Resetting the
device to Factory Default in the Settings menu seemed to rectify this issue.

Using the IR video recorder to record images quickly drained the device batteries. In
addition, the IR device’s external battery pack attachment had to be replaced with
the video screen attachment. Thus, it is recommended that an IR device that takes
photos would be more useful than a video recorder to document visual detections.

PAM Effectiveness

Overall, PAM resulted in the second-highest detection rate (0.06 detections/h of PAM
effort).

There were 17 total initial PAM detections; most (88 %, 15 detections) occurred
during darkness and 12 % (2 detections) occurred during daylight (Table 6).

There were no ‘low frequency’ or ‘*high frequency’ detections during the cruise. All
detections contained signals characteristic of delphinid vocalizations, which are
arbitrarily labeled as mid-frequency for the purposes of this report (Table 5).

The following conditions have the potential to reduce effectiveness of the PAM system:

Environmental conditions: High Beaufort, waves, and precipitation introduce
background noise into the environment with potential for reducing the PAM system
effectiveness by masking the energy of marine mammal calls occurring in
overlapping frequencies. For this project operation, there was no direct evidence of
call masking because of environmental noise; however, this effect is difficult to
quantify and was not directly assessed for this project. It should be noted that, for
the current operation, the effects of Beaufort appeared negligible, as there was no
apparent trend of decreasing PAM detections with increased Beaufort based on
preliminary data.

DPT system: The operation of the DPT introduced low-frequency background noise
with potential to mask the energy of marine mammal calls occurring in an
overlapping frequency range. In this specific case, the low-frequency energy (<2
kHz) emitted by the DP2 system had the potential to mask the low-frequency calls of
baleen whales such as the North Atlantic right whale and the fin whale, unless their
vocalizations were louder and/or at different frequencies. However, it is unlikely that
mid-frequency vocalizations typical of the delphinid species would have been affected
by the DP2 noise, and we detected them with PAM on multiple occasions.

Behavior: PAM-based detections rely on the presence of vocalizing marine mammals;
however, vocalization rates can be highly variable as a function of activity (such as
travelling versus socializing or foraging), sex, season, and time of day. Therefore,
marine mammals that may have occurred within the detection range of the PAM
system were not detected by PAM if they were not vocalizing at that time.

Species: Marine mammal species occurring in the project area range from low-
frequency (< 40 Hz) calling baleen whales to ultra-sonic frequency (>150,000 Hz)
calling porpoises. Sound propagation loss models suggest that baleen whale calls
may be audible for 10+ km under many circumstance. However, the highly
directional and rapid propagation loss characteristic of ultra-sonic porpoise clicks
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may limit their detection distance to < 500 m. Given that no porpoises were visually
detected during the project, we believe there is a low probability that porpoise
detections via the PAM system were missed by the PAM technician.
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Appendix F Phase 2 Alternative Monitoring Plan
Effectiveness Report

During the OCWO01 Geotechnical Investigation 1A (2017 & 2018) Phase 2, four different
complementary methods were used to detect marine mammals and sea turtles, some of
which were used simultaneously (see 3 Methods):

5) UE
a. During daylight: UE (with occasional use/sweeps of reticle binoculars [RB])
b. During darkness: UE via artificial illumination from the M/V Fugro Explorer
vessel lights
6) NVD during darkness (and some periods of daylight at twilight)
7) IR during both daylight and darkness
8) PAM during both daylight and darkness.

In the field, we recorded which monitoring method first identified (detected) a marine
mammal (i.e., initial detection method); we also recorded which methods subsequently
made the same detection (confirming the initial detection, i.e., a re-sighting) (Table 28). To
maximize sample size and robustness, we pooled all detections made during the survey
both inside and outside the Lease Area, since the goal of this appendix report is to assess
and compare effectiveness of monitoring methods. However, we also present detection
rates for data collected only within the Lease Area.

« A total of 25 initial detections occurred with no additional subsequent resights from
other monitoring methods

+ All detections (100 %) were made using UE methods (25 initial)

+ There were zero PAM, zero NVD and zero IR detections.

Table 28. Phase 2 initial and subsequent total number of detections for Unaided Eye (UE), Night
Vision Device (NVD), Infra-red (IR) and Passive Acoustic Monitoring (PAM) methods inside
and outside the Lease Area.

Detection Method No. Initial Detections Subsequent Confirmation
Method (No.)

UEY 25 None (0)

NVD 0 None (0)

IR 0 None (0)

PAM 0 None (0)

Total 25 0

Y During daylight, UE included occasional use of reticle binoculars; during darkness, only UE was used for this table
category and only in waters artificially illuminated by the vessel’s lights

Detections in Daylight vs. Darkness

During the OCWO01 Geotechnical Investigation 1A (2017 & 2018), the four complementary
detection methods were used during periods of both daylight and darkness.

9 August 2018 Smultea Sciences




e Of the 25 visual detections, 100 % (25 detections) occurred during daytime and zero
detections occurred during darkness.

Detection Rates

To standardize for differences in effort across detection methods, we calculated detection
rates (number of detections per hour of effort) based on which detection method made the
initial detection. Detection rate was calculated separately for each of the different detection
methods by dividing the total number of detections by the total PSO or PAM effort using that
method. Details on the detection rates by each monitoring method are presented in Table
29. We further calculated detection rates based on periods of darkness and daylight in Table
30.

e By species/grouping (Table 29):
o All species were only detected by UE, no other (IR, NVD, PAM) monitoring
methods resulted in detections.
o Unidentified dolphin or porpoise had the highest UE detection rates (0.17)
followed by pooled sea turtles (0.12).
o All large whales (fin, humpback, minke and unidentified) all had the same
detection rate (0.9) and all from UE methods.

» During daylight (Table 30):
o UE had the highest detection rate (0.072).
o No IR or NVD detections were made. (The NVD was used during “daylight”
only near twilight, as stronger daylight rendered them useless).
o No PAM detections were made.

e During darkness (Table 30):
o No detections occurred during darkness
o The pooled (all detections) detection rate was highest from UE methods
during daylight (0.104).
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Table 29. Phase 2 detection rates (number of initial” detections per hours of effort?) for Unaided Eye (UE), Night Vision Device (NVD),
Infra-red (IR) and Passive Acoustic Monitoring (PAM) methods by species and groupings (data pooled for inside and outside the

Lease Area).

UE IR NVD PAM
Detection Detection Detection Detection
No. UE Rate Rate Rate Rate
Species Visual (No. UE Del;leoét:fjns (No. IR Dg?e'c';'i\égs (No. NVD g‘eot'e';Ai(')V'n (No. PAM
Detections | Detections/ Detections/ Detections/ Detections/
347.4 UE 40.7 IR 57.1 UE 179.2 PAM
Effort) Effort) Effort) Effort)
Bottlenose Dolphin 3 0.009 - NA - NA - NA
Fin Whale 3 0.009 - NA - NA - NA
Humpback Whale 3 0.009 - NA - NA - NA
Minke Whale 3 0.009 - NA - NA - NA
Unidentified Dolphin or Porpoise 6 0.017 - NA - NA - NA
Unidentified Whale 3 0.009 - NA - NA - NA
Marine Mammal Total 21 0.060 - NA - NA - NA
Loggerhead Sea Turtle 2 0.006 - NA - NA - NA
Unidentified Sea Turtle 2 0.006 - NA - NA - NA
Sea Turtle Total 4 0.012 - NA - NA - NA
Overall Total 25 0.072 - NA - NA - NA

Y Detections presented are initial detections from each monitoring method. UE = Unaided Eye (during daylight this included occasional use of 7 x 50 reticle

binoculars primarily to confirm sightings, species, etc.), IR = Infra-red bi-oculars, NVD = Night Vision Device (night vision binoculars)

2/ Effort includes all periods (daylight and darkness) and simultaneously occurring effort, representing totals for each person on watch by method. See Methods

section

% Total excludes pooled delphinids/porpoises and pooled whales
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Table 30. Phase 2 detection rates (number of initial” detections per hours of effort?) for Unaided Eye (UE), Night Vision Device (NVD),
Infra-red (IR) and Passive Acoustic Monitoring (PAM) methods (data pooled for inside and outside the Lease Area).

Initial Daylight Darkness Overall

Detection Effort No. Initial Detection Effort No. Initial Detection Effort No. Initial Detection
Method Hours Detections Rate Hours Detections Rate Hours Detections Rate
UE 240.8 25 0.104 106.6 0 NA 347.4 25 0.072
NVD 1.7 0 NA 55.5 0 NA 57.1 0 NA

IR 12.8 0 NA 27.9 0 NA 40.7 0 NA
PAM 92.1 0 NA 87.2 0 NA 179.2 0 NA
Total 347.3 25 0.726 277.1 0 NA 624.4 25 0.040

Y Detections presented are initial detections from each monitoring method. UE = Unaided Eye (with occasional use of 7 x 50 reticle binoculars primarily to confirm
sightings, species, etc.), IR = Infra-red bi-oculars, NVD = Night Vision Device (night vision binoculars), PAM = Passive Acoustic Monitoring.
2/ During daylight, both UE and reticle binoculars were used; during darkness, only UE was used and only in waters artificially illuminated by the vessel’s lights.
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Unaided Eye Effectiveness

All (100 %) of the detections occurred by UE and all (100 %) occurred during daylight.
There were no detections made by other methods and no detections during periods of
darkness. PSOs considered the UE to be the most effective method for visually detecting the
cetaceans observed during the survey. This was attributed to the wider field of view
afforded by the UE within the 500-m MZ for North Atlantic right whales than the IR, and the
ability to see clearer images and apparently farther than the IR. However, during daylight,
the RB were the most useful for obtaining more detail on sightings, including identification
to species or genus, group size, group composition, heading, and behavior; further, the RB
could see farther than the UE, though within a much narrower field of view than the UE.

The following expected conditions were reported by PSOs to reduce effectiveness of the UE:

e High Beaufort (> 4)

e Darkness with no ambient light

o Fog
Environmental conditions and results of monitoring are discussed further in the body of this
Technical Report and presented as associated with each detection in Appendix A, as
required by BOEM and the NMFS IHA.

Night Vision Device Effectiveness

There were no detections during Phase 2 that occurred from NVD methods. During Phase 2
there was a total of 57.1 h of NVD effort, which was considerably less than the 85.9 h that
occurred during Phase 1. See Appendix E Night Vision Device Effectiveness for details on
conditions reported by PSOs to reduce effectiveness of the NVDs.

IR Effectiveness

There were no detections during Phase 2 that occurred from IR methods. During Phase 2
there was a total of 40.7 h of IR effort, which was considerably less than the 103.4 h that
occurred during Phase 1. See Appendix E IR Effectiveness for details on conditions reported
by PSOs to reduce effectiveness of the IR system.

PAM Effectiveness

There were no detections during Phase 2 that occurred from PAM methods. This was a
change from Phase 1 where PAM resulted in the second-highest detection rate (0.06
detections/h of PAM effort). All detections during Phase 1 contained signals characteristic of
delphinid vocalizations, which are arbitrarily labeled as mid-frequency for the purposes of
this report (Table 5). During Phase 2 there were only 9 total delphinid visual detections (3
bottlenose and 6 unidentified dolphin or porpoise). Therefore it is possible that PAM
detections did not occur due to the lower frequency of dolphin and/or porpoise. See
Appendix E PAM Effectiveness for details on conditions reported by PSOs to reduce
effectiveness of the PAM system.

9 August 2018 Smultea Sciences 125



Appendix G Monitoring Method Product Sheets
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Figure 31. FLIR Infrared monitoring system specifications.
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Figure 32. FLIR Infrared monitoring system specifications (page 2).
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Appendix H North Atlantic Right Whale Sighting
Report

12 December 2017

Wind farm lease area (OCS-A 0498)

RV Fugro Explorer

Felipe Triana (Lead Protected Species Observer), Smultea Sciences
North Atlantic Right Whale detection

Sighting Details
Position: 39°06'15.0"N 74°09'46.2"'W

Time: 15:48 to 15:50 EST

One North Atlantic right whale (Balaena glacialis) was detected visually approximately 3000 meters off
the portside of the RV Fugro Explorer. The sighting was initially made at 15:48 using 7 x 50 reticle
binoculars that indicated a distance of 2890 m. The whale was initially seen partially breaching on its
side exposing above the water surface a broad spatulate-shaped flipper characteristic of this species and
a notched tail fluke (Figure 1). Four V-shaped blows were observed soon after (Figure 2), with a final side
breach at 15:50 EST. The whale was heading to an orientation of 50° true (i.e., to the NE) moving in the
opposite direction of the vessel. The vessel DP thrusters were off during this detection, as operations
were down for weather, and the vessel was conducting weather patterns. Average vessel speed was
recorded at 3 knots. This detection was 15 kilometers west of the project survey area. No mitigation
measures were required.

Reporting Details

This detection was reported to NOAA NMFS via the Whale Alert application as well as via NOAA email on
12 December 2017 late afternoon to: Ne.RW.survey@NOAA.gov
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Appendix F Figure 1. North Atlantic right whale (flipper & fluke) observed 12 December 2017.

Appendix F Figure 2. V-shaped blow of the North Atlantic right whale observed 12 December 2017.
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Appendix I Photo Log

Figure 38. Common dolphins observed on 1 January 2018 during OCWO01 Geotechnical
Investigation 1A (2017) Phase 1. Photographer: Felipe Triana (Smultea Sciences).
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Figure 39. Humpback whale observed on 12 December 2017 OCWO01 Geotechnical Investigation 1A
(2017) Phase 1. Photographer: Felipe Triana (Smultea Sciences).

FUSIONI»

Figure 40. Common dolphin observed on 6 December 2017 through FLIR IR bi-ocular device
during OCWO01 Geotechnical Investigation 1A (2017) Phase 1. Species was confirmed with NVD.
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FUSION

Figure 41. Common dolphin observed on 6 December 2017 through FLIR IR bi-ocular device
during OCWO01 Geotechnical Investigation 1A (2017) Phase 1. Species was confirmed via NVD.

FUSION

Figure 42. Common dolphins observed on 6 December 2017 through the FLIR IR bi-ocular device
during OCWO01 Geotechnical Investigation 1A (2017) Phase 1. Species was confirmed via NVD.

9 August 2018 Smultea Sciences 137



	1 Introduction
	1.1 Background

	2 Survey Overview
	2.1 Summary of Geotechnical Survey Activities

	3 Monitoring and Mitigation Program
	3.1 Protected Species Observers
	3.2 Visual Observation Methods
	3.2.1 Unaided Eye (UE)
	3.2.2 Night Vision Device (NVD)
	3.2.3 FLIR Infrared (IR) Device
	3.2.1 Mysticetus Observation Software

	3.3 Passive Acoustic Monitoring Methods
	3.4 Mitigation Measures
	3.4.1 DPT
	3.4.2 Vessel Strike Avoidance
	3.4.3  North Atlantic Right Whale Measures

	3.5 Effort, Sighting and Detection Rate Methods
	3.5.1 Detection Rates
	3.5.2 Estimating Number of Exposures


	4 Results
	4.1 Phase 1 Results
	4.1.1 Phase 1 Monitoring Effort
	4.1.1.1 Phase 1 Environmental Conditions

	4.1.2 Phase 1 Protected Species Detections
	4.1.2.1 Phase 1 North Atlantic Right Whale Sighting
	4.1.2.2 Phase 1 Protected Species Behavior
	4.1.2.3 Phase 1 Closest Point of Observed Approach (CPA)

	4.1.3 Phase 1 Protected Species Exposures
	4.1.4 Phase 1 Protected Species Incident Reports
	4.1.5 Phase 1 Mitigation Measures

	4.2 Phase 2 Results
	4.2.1 Phase 2 Monitoring Effort
	4.2.1.1 Phase 2 Environmental Conditions

	4.2.1 Phase 2 Protected Species Detections
	4.2.1.1 Phase 2 North Atlantic Right Whale Sighting
	4.2.1.2 Phase 2 Protected Species Behavior
	4.2.1.3 Phase 2 Closest Point of Observed Approach (CPA)

	4.2.2 Phase 2 Protected Species Exposures
	4.2.3 Phase 2 Protected Species Incident Reports
	4.2.4 Phase 2 Mitigation Measures


	5 Literature Cited
	Appendix A Phase 1 Detections Summary Table
	Appendix B Phase 2 Detections Summary Table
	Appendix E Phase 1 Alternative Monitoring Plan Effectiveness Report
	Detections in Daylight vs. Darkness
	Detection Rates
	Unaided Eye Effectiveness
	Night Vision Device Effectiveness
	IR Effectiveness
	PAM Effectiveness
	Appendix F Phase 2 Alternative Monitoring Plan Effectiveness Report

	Detections in Daylight vs. Darkness
	Detection Rates
	Unaided Eye Effectiveness
	Night Vision Device Effectiveness
	IR Effectiveness
	PAM Effectiveness
	Appendix H North Atlantic Right Whale Sighting Report
	Appendix I Photo Log





