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1 Introduction 

1.1 Background 
Ørsted Wind Power North America, LLC (Ørsted) 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 OCW01 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 (OCW01). 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 numbers 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 OCW01 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 numbers 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 OCW01 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 Ørsted 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. 

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

Section (iii) (d) 

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.  

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. 

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

Section 11.5.2 
(Reasonable & 
Prudent Measures 
3.) 

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. 

Section 11.5.2 
(Terms & Conditions 
3.) 

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. 

Section 11.5.2 
(Terms & Conditions 
4.) 

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 

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 OCW01 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 OCW01 Geotechnical 
Investigation 1A (2017 & 2018). 

Event Date 
OCW01 Geotechnical Investigation 1A (2017 & 2018): Phase 1 
M/V Fugro Explorer mobilization at Port Elizabeth, New Jersey; PSO and PAM 
team board the vessel  

29 November 2017 

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 
OCW01 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 Ørsted 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 OCW01 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 Ørsted, 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 × 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) 



 

21 
 

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 BHs), 
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 × 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 Ørsted.  

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/µPa) (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.  

 

Figure 3. Receiving voltage response of passive acoustic monitoring (PAM) hydrophones with a 
flat frequency response from 6 Hz–180,000 Hz +/- 3 dB and a sensitivity of -201 dB (re: 

1V/µPa) 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 Ørsted 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 µPa (rms) isopleth distance for continuous 
sound relative to potential behavioral disturbance of marine mammals exceeded the original 
500-m MZ. After Ørsted 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 Ørsted 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 
• 100 m from non-delphinoid cetacean (i.e., mysticetes and sperm whales) 
• 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 Ørsted. 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 Ørsted could submit this information to NMFS. The lead PSO, when directed 
by Ørsted, 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. 

UE Effort Periods when at least one PSO was visually monitoring with unaided eye 
and reticle binoculars 

NVD Effort 

Periods when at least one PSO was visually monitoring with the NVD: 
• Phase 1 approximately 5 min in every 30 min period and the 

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) 

• 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.  

IR Effort 

Periods when at least one PSO was visually monitoring with the IR camera 
system: 

• Phase 1 approximately 5 min in every 30 min period and the 
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) 

• 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 OCW01 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 Ørsted 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 Ørsted (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 OCW01 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. 

 

Period 
Visual 

PAM 
Total 
Effort 

(Visual & 
PAM)1/ 2/   

UE IR NVD 
Visual 
Effort 
Total 

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 
1/ Includes 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. 

Region 

Visual 

PAM 

Total 
Effort 

(Visual 
and PAM) 

1/ 
UE IR NVD Visual Effort 

Total 

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 
1/ 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).



35 
 

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)
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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 %). 

 

 

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 OCW01 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 
OCW01 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. 

Detections1/ 
No.  
Est. 

Individuals2/ 

No. 
Detections1/ 

No. Est. 
Individuals2/ 

No. 
Detections1/ 

No.  
Est. 

Individuals2/ 
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 
Unidentified Dolphin or 
Porpoise 

 7 41 14 19 21 60 

Unidentified Whale  7 8 3 4 10 12 
Total  29 185 31 63 60 248 
1/ 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 OCW01 Geotechnical Investigation 1A (2017 & 2018) Phase 
1.  

Outside Lease Area 
Species DPT Off1/ DPT On2/ Total 

  
No. 

Detection3/ 
No. Est. 

Individual4/ 
No. 

Detection3/ 
No. Est. 

Individual4/ 
No. 

Detection3/ 
No. Est. 

Individual4/ 
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 
Dolphin 10 126 3 8 13 134 

Unidentified 
Dolphin or 
Porpoise 

6 39 1 2 7 41 

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 OCW01 Geotechnical Investigation 1A (2017 & 2018) Phase 1.  

Inside Lease Area 
Species DPT Off1/ DPT On2/ Total 

  

No. 
Detection3

/ 

No. 
Est. 

Indiv.4/ 

No. 
Detection3

/ 

No. 
Est. 

Indiv.4/ 

No. 
Detection

3/ 
No. Est. 
Indiv.4/ 

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 
Unidentified Dolphin or 
Porpoise 1 1 13 18 14 19 

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 OCW01 Geotechnical Investigation 1A (2017 & 
2018) Phase 1.  

Species DPT Off1/ DPT On2/ Total 

 
No. 

Detection 

No. 
Est. 

Indiv. 
No. 

Detection 

No. 
Est. 

Indiv. 
No. 

Detection 

No. 
Est. 

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 
Unidentified Dolphin or 
Porpoise 7 40 14 20 21 60 

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 46 

Table 10. Phase 1 Behavior states observed for all protected species detections.  
Species Mill Surface-

Active 
Mill 

Surface-
Active 
Travel 

Travel Unknown Unknown - 
PAM 

Total 

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 
Porpoise 

1 0 2 7 0 11 21 

Unidentified Whale 0 0 0 8 2 0 10 

Total 1 5 15 25 2 12 60 
 

 

 

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.  

• Of the 44 total dolphin detections with recorded CPA (Figure 16):  
o 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 %) 
o The most frequent CPA during DPT Off periods was ≤50 m (50 %) followed 

by 201–500 m (17 %) and 501-1000 m (17 %)  
• 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  

o 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. 

 

  

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 

0

2

4

6

8

10

12

< 50 m  51 - 100
m

101 - 200
m

201 - 500
m

501- 1000
m

 > 1001 m Unknown
(PAM)

N
o.

 G
ro

up
s

CPA

DP Thruster On

DP Thruster Off

0

1

2

3

4

5

6

7

501- 1000 m 1001 - 2000 m 2001 - 3000  > 3000 m

N
o.

 G
ro

up
s

CPA

DP Thruster On

DP Thruster Off



 

9 August 2018 Smultea Sciences 49 

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 OCW01 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 
OCW01 Geotechnical Investigation 1A (2017 & 2018) Phase 1. 

  

Visual (UE/IR/NVD)1/ Detections and PAM Detections with Visual 
Confirmation 

PAM2/ Detections  
without Visual 
Confirmation Total Potential Exposures4/ 

 <500 m 500-1000 m >1000 m 
Distance Estimation 

Undetermined3/ 

Species 
No. 

Groups 
Est. No. 

Individuals 
No. 

Groups 
Est. No. 

Individuals 
No. 

Groups 
Est. No. 

Individuals 
 

No. Groups 
Est. No. 

Individuals4/ No. Groups 
Est. No. 

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 
Dolphin 12 41 0 0 0 0 0 0 12 41 

Unidentified 
Dolphin or 
Porpoise 

3 9 0 0 0 0 11 11 14 20 

Unidentified 
Whale 0 0 2 2 1 2 0 0 3 4 

Total 15 50 4 5 1 2 11 11 31 68 
1/UE = 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 OCW01 Geotechnical 
Investigation 1A (2017 & 2018) Phase 1. 
 

 
No Exposure1/ 

(DPT Off) 
Yes Exposure2/ 

(DPT On) 

 Detections Behavioral Change Detections Behavioral Change 

Species 
No. 

Groups 

Est. 
No. 

Indiv. 

Type of 
Behavioral 

Change 
Observed 

No. Indiv. 
Exhibiting 
Behavioral 

Change 
No. 

Groups 

Est. 
No. 

Indiv. 

Type of 
Behavioral 

Change 
Observed 

No. Indiv. 
Exhibiting 
Behavioral 

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 

Common Dolphin 11 128 Approach/ 
Bow-ride ~25 12 41 None N/A 

Unidentified Dolphin or Porpoise 7 40 Approach/ 
Bow-ride ~6 14 20 None N/A 

Unidentified Whale 7 8 None N/A 3 4 None N/A 

Total 29 180 ~31  31 68  N/A 
1/No Exposure = detected when DP thrusters were not in operation (i.e., underway) (i.e., during DPT Off period). 
2/Yes 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 OCW01 Geotechnical 
Investigation 1A (2017) Phase 1. 

Species 

Vessel 
Course 
Change 

Vessel 
Speed 

Reduction 

Delay in 
Start of 
Survey 
Period 

Power Down 
Requested 

(Denied Due to 
Safety)1/ 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 
Porpoise 

0 0 0 2 19 21 

Unidentified Whale 0 1 0 0 9 10 
Total 1 4 1 3 51 60 
1/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 effort1/ (hours) by monitoring method during night (darkness) and day.2/ 

 

Period 
Visual 

PAM All Effort 
Total UE IR NVD 

Visual 
Effort 
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 
1/ Includes all effort (i.e. both outside and inside the Lease Area)  
1/ 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.1/  

Region 
Visual 

PAM All Effort 
Total UE IR NVD Visual Effort 

Total 
Inside Lease Area 322.5 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 
1/ 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 %). 

 

 

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 OCW01 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 
OCW01 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).



9 August 2018 Smultea Sciences 61 

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 
OCW01 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 No. 
Detections1 

No. Est. 
Individuals2/ 

No. 
Detections1/ 

No. Est. 
Individuals2/ No. Detections1/ No. Est. 

Individuals2/ 

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 Balaenoptera 
acutorostrata 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 
1/ 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 OCW01 Geotechnical Investigation 1A (2017 & 2018) Phase 
2.  

Outside Lease Area 
Species DPT Off1/ DPT On2/ Total 

  
No. 

Detection3/ 
No. Est. 

Individual4/ 
No. 

Detection3/ 
No. Est. 

Individual4/ 
No. 

Detection3/ 
No. Est. 

Individual4/ 
Humpback 
Whale 1 2 0 0 1 2 

Unidentified 
Dolphin or 
Porpoise 

4 8 0 0 4 8 

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 OCW01 Geotechnical Investigation 1A (2017 & 2018) Phase 2.  

Inside Lease Area 
  DPT Off1/ DPT On2/ Total 

Species Common 
Name 

No. 
Detectio

ns1/ 

No. Est. 
Individua

ls2/ 

No. 
Detectio

ns1/ 

No. Est. 
Individua

ls2/ 
No. 

Detections1/ 
No. Est. 

Individua
ls2/ 

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 
Unidentified Dolphin or 
Porpoise 0 0 2 2 2 2 

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 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 OCW01 Geotechnical Investigation 1A (2017 & 
2018) Phase 2.  

  DPT Off1/ DPT On2/ Total 

Species Common Name 
No. 

Detection
s1 

No. Est. 
Individual

s2/ 

No. 
Detection

s1/ 

No. Est. 
Individual

s2/ 
No. 

Detections1/ 
No. Est. 

Individual
s2/ 

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 
Unidentified Dolphin or 
Porpoise 4 8 2 2 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).   
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Table 20. Phase 2 Behavior states observed for all protected species detections.  

Species  
Common Name 

Mill Rest 

Surface-
Active 
Mill 

Surface-
Active 
Travel Travel Unknown Total 

Marine Mammal Detections   
Bottlenose Dolphin 0 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 
Unidentified Dolphin 
or Porpoise 0 0 1 1 3 1 6 
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 0 2 
Overall Total 2 1 1 4 10 7 25 
 

 

 

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.  

• 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 %)  

• 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. 

 

 

 

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 
OCW01 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 
OCW01 Geotechnical Investigation 1A (2017 & 2018) Phase 2. 

 

Visual (UE/IR/NVD)1/ Detections 

Species Common Name 
  

<500 m 500-1000 m >1000 m Total Potential Exposures 
No. 

Groups 
Est. No. 

Individuals 
No. 

Groups 
Est. No. 

Individuals 
No. 

Groups 
Est. No. 

Individuals 
No. 

Groups 
Est. No. 

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 
Unidentified Dolphin or 
Porpoise 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 
1/UE = 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 OCW01 Geotechnical 
Investigation 1A (2017 & 2018) Phase 2. 
 

  No Exposure  
DPT Off1/ 

Yes Exposure  
DPT On2/ 

Species Common Name No. 
Detections1 

No. Est. 
Individuals2/ 

Type of 
Behavioral 

Change 
Observed 

No. Indiv. 
Exhibiting 
Behavioral 

Change 

No. 
Detections1/ 

No. Est. 
Individuals2/ 

Type of 
Behavioral 

Change 
Observed 

No. Indiv. 
Exhibiting 
Behavioral 

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 0 None N/A 2 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   1/No Exposure = detected when DP thrusters were not in operation (i.e., underway) (i.e., during DPT Off period). 
2/Yes Exposure = detected while DP thrusters were in operation (i.e., during DPT On period). 
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4.2.4 Phase 2 Mitigation Measures 
Mitigation measures requested and implemented during the OCW01 Geotechnical 
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 OCW01 Geotechnical 
Investigation 1A (2017 & 2018) Phase 2. 

Species 
Vessel Course 

Change 

Power Down 
Requested (Denied 

Due to Safety)1/ None Total 
Bottlenose Dolphin 0 1 2 3 
Fin Whale 0 0 3 3 
Humpback Whale 1 1 1 3 
Minke Whale 0 1 2 3 
Unidentified Dolphin or 
Porpoise 0 0 6 6 

Unidentified Whale 0 0 3 3 

Loggerhead Sea Turtle 0 2  2 

Unidentified Sea Turtle 0 0 2 2 

Total 1 5 19 25 
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Appendix A Phase 1 Detections Summary Table 

Date/Time (EST) Species 

Initial 
Detection 
Method1/ CPA (m) 

No. Est. 
Individuals Behavior State 

DP 
Thrusters  
On vs. Off 

Mitigation 
Measure Behavioral Change 

PAM 
Call 

2017-12-02T13:01:14.2 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 
 

2017-12-03T09:11:11.7 Common Dolphin UE 50 10 Travel Off 
Speed 

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 
 

2017-12-06T16:57:51.2 Common Dolphin UE 300 3 Travel On 

Powerdown 
(Denied - 
Safety) None 

 

2017-12-06T19:48:17.7 Unidentified Dolphin or Porpoise NVD 10 4 Travel On 

Powerdown 
(Denied - 
Safety) None 

 

2017-12-06T20:11:22.5 Unidentified Dolphin or Porpoise NVD 50 3 Mill On 

Powerdown 
(Denied - 
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 2 Travel Off None None 
 

2017-12-09T09:13:32.1 Unidentified Dolphin or Porpoise PAM NA - PAM 1 Unknown - PAM On None None Clicks 

2017-12-10T10:08:32.1 Fin Whale UE 633 1 Travel Off 
Speed 

Reduction 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 
 

2017-12-12T02:18:19.7 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 
 

2017-12-12T20:36:20.5 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 
Speed 

Reduction 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 
 

2017-12-21T08:11:10.9 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 
Speed 

Reduction 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 
 1/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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Appendix B Phase 2 Detections Summary Table 

Date/Time (EST) Species 

Initial 
Detection 
Method1/ CPA (m) 

No. Est. 
Individuals Behavior State 

DP 
Thrusters 
(On/Off) Mitigation Measure 

Behavioral 
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 

2018-05-29T12:31:39.3 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 None 
1/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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Appendix C Ocean Wind NMFS-issued IHA
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Appendix D Sound Source Verification Report
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Appendix E Phase 1 Alternative Monitoring Plan 
Effectiveness Report 

During the OCW01 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.) 

UE1/ 36 None (0) 
NVD 6 IR (1) 
IR  1 PAM (1) 
PAM 17 UE (2), NVD (3) 
Total 60 7 
1/ 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 OCW01 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. 

• By species/grouping (Table 25): 
o Large whales were only observed during daylight and only with the UE. 
o Pooled delphinids/porpoises and pooled whales were seen at similar rates of 

detection using the UE (0.011 versus 0.009, respectively). 
o Pooled delphinids/porpoises were detected by NVD and PAM at similar rates 

(0.070 versus 0.060, respectively). 
o 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). 
 

• Overall (Table 25): 
o 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).  
o UE resulted in 0.02 detections/h of effort.  
o IR detection rates were lower (0.01 detections/h of IR effort).  

 
• During daylight (Table 26): 

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

o 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): 
o 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). 

o 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). 
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Table 25. Phase 1 detection rates (number of initial1/ detections per hours of effort2/) 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). 

Species 
No. UE 
Visual 

Detections 

UE  
Detection 

Rate 
(No. UE 

Detections
/ 1829.3 

UE Effort) 
No. IR 

Detections 

IR 
Detection 

Rate 
(No. IR 

Detection/ 
103.4 h IR 

Effort) 
No. NVD 

Detections 

NVD 
Detection 

Rate 
(No. NVD 
Detection/ 

85.9 h 
NVD 

Effort) 
No. PAM 
Detection 

PAM 
Detection 

Rate 
(No. PAM 
Detection/ 

284.7 h 
PAM 

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) (1) (0.010) (6) (0.070) 17 0.060 44 
All Whales (Pooled) (16) (0.009) - - - - - - 16 
Total3/ 36 0.020 1 0.010 6 0.070 17 0.060 60 
1/ 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 
3/ Total excludes pooled delphinids/porpoises and pooled whales 
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Table 26. Phase 1 detection rates (number of initial1/ detections per hours of effort2/) 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 
Detection 
Method 

Daylight Darkness Overall 
Effort 
Hours 

No. Initial 
Detections 

Detection 
Rate 

Effort 
Hours 

No. Initial 
Detections 

Detection 
Rate 

Effort 
Hours 

No. Initial 
Detections 

Detection 
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 

1/ 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 initial1/ detections per hours of effort2/) 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. 

 

Species  

No. UE 
Detection 

Inside 
Lease 
Area 

No. UE 
Detection/ 
1,247.4 h 

Visual 
effort 

No IR 
Detection 

Inside 
Lease 
Area 

No. IR 
Detection/ 
71.7 h IR 

Effort 

No. NVD 
Detection 

Inside 
Lease 
Area 

No. NVD 
Detection/ 

60.4 h 
NVD 
Effort 

No. PAM 
Detection 

Inside 
Lease 
Area 

No. PAM 
Detection/ 

272.2 h 
PAM 
Effort 

Total 

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 
Porpoise 0 0.000 - - 2 0.033 12 0.044 14 

Unidentified Whale 3 0.002 - - - - - - 3 
Total 9 0.007 1 0.014 4 0.066 17 0.062 31 
1/ 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: 

• High Beaufort (> 4) 
• Darkness with no ambient light 
• 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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• 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. 

• 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.  

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

• 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: 

• 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.  

• “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. 

• 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. 

• 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 PSO’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 OCW01 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.) 

UE1/ 25 None (0) 
NVD 0 None (0) 
IR  0 None (0) 
PAM 0 None (0) 
Total 25 0 
1/ 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 OCW01 Geotechnical Investigation 1A (2017 & 2018), the four complementary 
detection methods were used during periods of both daylight and darkness.  
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• 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.  

• 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.  

 
• 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 initial1/ detections per hours of effort2/) 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). 

Species 
No. UE 
Visual 

Detections 

UE  
Detection 

Rate  
(No. UE 

Detections/ 
347.4 UE 

Effort) 

No. IR 
Detections 

IR  
Detection 

Rate  
(No. IR 

Detections/ 
40.7 IR 
Effort) 

No. NVD 
Detections 

NVD  
Detection 

Rate  
(No. NVD 

Detections/ 
57.1 UE 
Effort) 

No. PAM 
Detection 

PAM  
Detection 

Rate  
(No. PAM 

Detections/ 
179.2 PAM 

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 
1/ 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 
3/ Total excludes pooled delphinids/porpoises and pooled whales 
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Table 30. Phase 2 detection rates (number of initial1/ detections per hours of effort2/) 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 
Detection 
Method 

Daylight Darkness Overall 
Effort 
Hours 

No. Initial 
Detections 

Detection 
Rate 

Effort 
Hours 

No. Initial 
Detections 

Detection 
Rate 

Effort 
Hours 

No. Initial 
Detections 

Detection 
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 
1/ 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: 

• High Beaufort (> 4) 
• Darkness with no ambient light 
• 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.   
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Appendix G Monitoring Method Product Sheets

Figure 31. FLIR Infrared monitoring system specifications.
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Figure 32. FLIR Infrared monitoring system specifications (page 2).
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Figure 33. MSeis Night Hawk PAM system specifications. 
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Figure 34. MSeis Night Hawk PAM system specifications (page 2).
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Figure 35. Mysticetus Observation Software.
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Figure 36. Armasight by FLIR PVS7 Generation 3.
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Figure 37. Armasight by FLIR PVS7 Generation 3 (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 OCW01 Geotechnical 
Investigation 1A (2017) Phase 1. Photographer: Felipe Triana (Smultea Sciences). 
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Figure 39. Humpback whale observed on 12 December 2017 OCW01 Geotechnical Investigation 1A
(2017) Phase 1. Photographer: Felipe Triana (Smultea Sciences).

Figure 40. Common dolphin observed on 6 December 2017 through FLIR IR bi-ocular device
during OCW01 Geotechnical Investigation 1A (2017) Phase 1. Species was confirmed with NVD.
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Figure 41. Common dolphin observed on 6 December 2017 through FLIR IR bi-ocular device
during OCW01 Geotechnical Investigation 1A (2017) Phase 1. Species was confirmed via NVD.

Figure 42. Common dolphins observed on 6 December 2017 through the FLIR IR bi-ocular device
during OCW01 Geotechnical Investigation 1A (2017) Phase 1. Species was confirmed via NVD.
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