
 
 
 

May 11, 2020 
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Permits and Conservation Division, Office of Protected Resources 
National Marine Fisheries Service (NMFS) 
1315 East West Highway 
Silver Spring MD 20910 

RE: Coastal Virginia Offshore Wind Commercial Project - Incidental Harassment Authorization 
(IHA) Application Modification for the 2020 High Resolution Geo-physical (HRG) Survey 
activities 

Dear Ms. Harrison 

Virginia Electric and Power Company d/b/a Dominion Energy Virginia (Dominion Energy, the Applicant), is 
proposing to conduct several activities in the Commercial Lease of Submerged Lands for Renewable 
Energy Development on the Outer Continental Shelf (OCS) Offshore Virginia (Lease No. OCS-A-0483)  as 
well as in coastal waters where an export cable corridor will be established in support of the Coastal 
Virginia Offshore Wind Commercial (CVOW Commercial) Project.  

This revised submittal is in response to recent comments received from Rob Pauline. This submittal 
updates the original December 17, 2019 and all subsequent submittals to the request for Incidental 
Harassment Authorization (IHA) pursuant to Section 101(a)(5) of the Marine Mammal Protection Act 
(MMPA) and 50 Code of Federal Regulations (CFR) § 216 Subpart I to allow for the incidental harassment 
of small numbers of marine mammals resulting from the use of high-resolution geophysical (HRG) 
equipment in the Lease Area and export cable corridor during upcoming survey activities.  Attached is a 
completed comment matrix as well as a clean and red-line version of the amended IHA. 

If you have any question of concerns regarding the enclosed application, please do not hesitate to contact 
Scott Lawton at Scott.Lawton@dominionenergy.com or (804) 205-6700.  

Sincerely, 
 
 
 
Richard B. Gangle 
Director Environmental Services 
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1 DESCRIPTION OF SPECIFIED ACTIVITY 

1.1 Introduction 

Virginia Electric and Power Company d/b/a Dominion Energy Virginia (Dominion Energy, the Applicant), 
is proposing to conduct several activities in the Commercial Lease of Submerged Lands for Renewable 
Energy Development on the Outer Continental Shelf (OCS) Offshore Virginia (Lease No. OCS-A-0483) 
(the Lease Area; Figure 1-1) as well as in coastal waters where an export cable corridor will be established 
in support of the Dominion Coastal Virginia Offshore Wind Commercial Project (the Project). The 
Applicant submits this request for Incidental Harassment Authorization (IHA) pursuant to Section 101(a)(5) 
of the Marine Mammal Protection Act (MMPA) and 50 Code of Federal Regulations (CFR) § 216 Subpart 
I to allow for the incidental harassment of small numbers of marine mammals resulting from the use of 
high-resolution geophysical (HRG) equipment in the Lease Area and export cable corridor during upcoming 
survey activities. The Applicant intends to conduct HRG and geotechnical survey campaigns within the 
Lease Area and export cable corridor. Survey activities are proposed to initiate no earlier than April 1, 2020.  

Both the National Oceanic and Atmospheric Administration (NOAA) and the Bureau of Ocean Energy 
Management (BOEM) have advised that sound-producing HRG equipment operating below 200 kilohertz 
(kHz) (e.g., sub-bottom profilers) has the potential to cause acoustic harassment to marine species, in 
particular marine mammals. 

The regulations set forth in Section 101(a)(5) of the MMPA and 50 CFR § 216 Subpart I allow for the 
incidental taking of marine mammals by a specific activity if the activity is found to have a negligible 
impact on the species or stock(s) of marine mammals and will not result in unmitigable adverse impact on 
the availability of the marine mammal species or stock(s) for certain subsistence uses. In order for the 
National Oceanographic and Atmospheric Administration National Marine Fisheries Service (NOAA 
Fisheries) to consider authorizing the taking by U.S. citizens of small numbers of marine mammals, 
incidental to a specified activity (other than commercial fishing), or to make a finding that incidental take 
is unlikely to occur, a written request must be submitted to the Assistant Administrator. Such a request is 
detailed in the following sections. 

1.2 Proposed Activity 

The Applicant will conduct surveys within the marine environment of the approximately 122,799-acre 
Lease Area and along the export cable corridor between the Lease Area and the Virginia shoreline, located 
in the lower Chesapeake Bay (see Figure 1-1). Water depths in the Lease Area range from about 22 meters 
(m) (72 feet [ft]) to 38 m (125 ft). The export cable corridor begins at the western side of the Lease Area 
and extends southwest toward the coast of Virginia for approximately 50 kilometers (km) (27 nautical miles 
[nm]). The export cable corridor will range from 600 m (1,968 ft) to 900 m (2,953 ft) wide and terminate 
at a proposed cable landing location in along the Virginia Beach coastline (the exact landing location 
between Croatan Beach and Sandbridge is yet to be determined). For the purpose of this application, the 
Survey Area is defined as the Lease Area plus a 200-m buffer and export cable corridor that will be 
established in advance of conducting the survey activity. The Survey Area will include two distinct survey 
segments (see Figure 1-1). The first survey segment will include full coverage HRG surveys conductedin a 
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tartan-pattern survey grid within the the Lease Area; for this survey, a 200 m buffer was also included for 
line turns, run in and out, etc. Then, a full coverage HRG survey of the export cable corridor will cover up 
to a 900-m-wide corridor. As this route has not been finalized, a general export cable route envelope has 
been included.  

The purpose of the HRG and geotechnical surveys is to:  

 Support the site characterization, facilities siting, and engineering design of offshore Project 

facilities including wind turbine generators, offshore substation(s), and submarine cables within 
the Lease Area and proposed export cable corridor; and 

 Collect the data necessary to support the Project review requirements associated with 30 CFR § 
585 and the National Environmental Policy Act.  

Take (unintentional, but not unexpected, taking of a protected species) as a result of underwater noise or 
other disturbances resulting in incidental harassment (any act of pursuit, torment, or annoyance which is 
divided into two categories: Level A and Level B) of marine mammals is federally managed by NOAA 
Fisheries under the MMPA to minimize the potential for both harm and harassment. Under the MMPA, 
Level A harassment is statutorily defined as any act of pursuit, torment, or annoyance that has the potential 
to injure a marine mammal or marine mammal stock in the wild; the actionable sound pressure level is not 
identified in the statute because the statute was written prior to the understanding of acoustic effects on 
marine mammals. The regulatory levels are contained in updated NOAA acoustic guidance (NOAA 
Fisheries 2018). The definition of Level B harassment was amended to be defined as any act that disturbs 
or is likely to disturb a marine mammal or marine mammal stock in the wild by causing disruption of natural 
behavioral patterns, including, but not limited to, migration, surfacing, nursing, breeding, feeding, or 
sheltering, to a point where such behavioral patterns are abandoned or significantly altered. Additionally, 
marine mammal stocks are defined as strategic or non-strategic; a strategic stock is one in which the level 
of direct human-caused mortality exceeds the potential biological removal (PBR) level (maximum number 
of animals, not including natural mortalities, which may be removed annually from a marine mammal stock 
while allowing that stock to reach or maintain its optimal sustainable population level.) This level is 
something that NOAA considers in its designation of listing status. Mortalities are tracked via post-activity 
reporting to NOAA Fisheries. 
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Figure 1-1 Survey Area 
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The 2016 Acoustic Guidance (NOAA Fisheries 2016), formalized a practice in which NOAA Fisheries 
considered the onset of permanent threshold shift (PTS), which is an auditory injury, as a Level A 
harassment. The guidance also defines temporary threshold shift (TTS) and associated thresholds, although 
these are not currently associated with a level of take under the current NOAA Fisheries guidance. Level A 
harassment is said to occur as a result of exposure to high noise levels and onset of PTS. Under this NOAA 
Fisheries guidance, a system was established whereby marine mammal species were organized into five 
functional hearing groups based on their ability to detect certain sound frequencies. This Acoustic Guidance 
was based on findings published by the Noise Criteria Group (Southall et al. 2007) and replaced earlier 
NOAA Fisheries guidance, which did not address potential impacts by the functional hearing group. For 
transient and continuous sounds, it was concluded that the potential for injury is not only related to the level 
of the underwater sound and the hearing bandwidth of the animal, but is also influenced by the duration of 
exposure. The evaluation of the onset of PTS provides additional species-specific insight on the potential 
for affect that is not captured by evaluations completed using the previous NOAA Fisheries thresholds for 
Level A harassment alone. In April 2018, NOAA Fisheries released the Revised Technical Guidance for 
Assessing the Effect of Anthropogenic Sound on Marine Mammals (NOAA Fisheries 2018a). The April 
2018 Revised Technical Guidance addressed implementation concerns and provided additional information 
to facilitate use of the Guidance by applicants.  

The Revised Technical Guidance identifies the predicted received levels for individual marine mammals at 
which they may experience changes in their hearing sensitivity (either temporary or permanent) from 
underwater anthropogenic sound sources (NOAA Fisheries 2018a) and established specific hearing criteria 
thresholds provided by NOAA Fisheries for each functional hearing group. These criteria apply hearing 
adjustment curves for each group, which are known as M-weighting (see Table 1-1). Frequency weighting 
provides a sound level referenced to an animal’s hearing ability either for individual species or classes of 
species, and therefore a measure of the potential of the sound to cause an effect. The measure that is obtained 
represents the perceived level of the sound for that animal. This is an important consideration because even 
apparently loud underwater sound may not affect an animal if it is at frequencies outside the animal’s 
hearing range. In the Revised Technical Guidance (2018), there are five hearing groups: low-frequency 
(LF) cetaceans (baleen whales), mid-frequency (MF) cetaceans (dolphins, toothed whales, beaked whales, 
bottlenose whales), high-frequency (HF) cetaceans (true porpoises, Kogia, river dolphins, cephalorhynchid 
dolphins, Lagenorhynchus cruciger, and L. australis), phocid pinnipeds (true seals), and otariid pinnipeds 
(sea lions and fur seals). It should be noted that this IHA addresses species known to occur within the 
Survey Area; these include species from the LF, MF, and HF cetacean groups and phocid pinnipeds. 

NOAA Fisheries has defined the threshold level for Level B harassment as a root-mean square (RMS) 
sound pressure level (SPLRMS) 120 decibels (dB) referenced to 1 microPascal (dB re 1 μPa) for continuous 
noise and a SPLRMS90% 160 dB re 1 μPa for impulse noise. The sound produced by the proposed HRG 
equipment activities may approach or exceed ambient sound levels (i.e., background or existing baseline 
Survey Area noise level). Actual perceptibility of these noise sources will be dependent on the hearing 
thresholds of the species under consideration and the inherent masking effects of ambient sound levels. The 
Level B harassment threshold criteria were not updated with the either the 2016 or 2018 Technical 
Guidance. 
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As discussed further in Section 6, evaluation of potential takes by incidental harassment of marine mammals 
resulting from the generation of underwater noise from the proposed HRG equipment activities will be 
evaluated under the criteria for PTS onset for impulsive noise as prescribed in the NOAA Fisheries (2018) 
Technical Guidance (Table 1-1).  

Table 1-1  M-Weighted Permanent Threshold Shift (PTS) and Temporary Threshold Shift (TTS) 
Criteria and Functional Hearing Range for Marine Mammals (NOAA Fisheries 2018) 

Functional Hearing Group PTS Onset 
Impulsive 

PTS Onset 
Non-

Impulsive 

TTS Onset 
Impulsive 

TTS Onset 
Non-

Impulsive 

Functional 
Hearing 
Range 

LF cetaceans (baleen 
whales) 

219 (SPLpk 
 183 (SELcum) 

199 
(SELcum) 

213 (SPLpk 
 168 (SELcum) 179 (SELcum) 7 Hz to 35 

kHz 
MF cetaceans (dolphins, 
toothed whales, beaked 
whales, bottlenose whales) 

230 (SPLpk 
185 (SELcum) 

198 
(SELcum) 

224 (SPLpk 
170 (SELcum) 178 (SELcum) 150 Hz to 

160 kHz 

HF cetaceans (true 
porpoises, Kogia, river 
dolphins, cephalorhynchid, 
Lagenorhynchus cruciger & 
L. australis) 

202 (SPLpk 
 155 (SELcum) 

173 
(SELcum) 

196 (SPLpk 
 140 (SELcum) 153 (SELcum) 275 Hz to 

160 kHz 

Phocid pinnipeds 
(underwater) (true seals) 

218 (SPLpk 
 185 (SELcum) 

201 
(SELcum) 

212 (SPLpk 
 170 (SELcum) 181 (SELcum) 50 Hz to 86 

kHz 
Otariid pinnipeds 
(underwater) (sea lions and 
fur seals) 

232 (SPLpk 
 203 (SELcum) 

219 
(SELcum) 

226 (SPLpk 
 188 (SELcum) 199 (SELcum) 60 Hz to 39 

kHz 
Notes: 
dB – decibel 
dBpeak – peak sound pressure level 
Hz – hertz 
kHz – kilohertz 
HF – high frequency 
LF – low frequency 

 
MF – mid-frequency  
PTS – permanent threshold shift 
SEL – sound exposure level  
SELcum – cumulative SEL expressed as dB re 1 µPa2 

SPLpk – zero-to-peak sound pressure level expressed as dB re 1 µPa 
TTS – temporary threshold shift 

1.2.1 HRG Equipment Use 

The HRG survey activities proposed by the Applicant will include the following: 

 Subsea positioning to calculate position by measuring the range and bearing from a vessel-mounted 
transceiver to an acoustic transponder; 

 Depth sounding (multibeam depth sounder) to determine water depths and general bottom 
topography (currently estimated to range from approximately minimum vessel draft to 38 m [125 
ft] in depth); 

 Seafloor imaging (sidescan sonar survey) for seabed sediment classification purposes, to identify 
natural and man-made acoustic targets resting on the bottom as well as any anomalous features; 
and 

 Medium penetration sub-bottom profiler (chirps/parametric profilers/sparkers) to map deeper 
subsurface stratigraphy as needed (soils down to 75 m [246 ft] to 100 m [328 ft] below seabed).  

The HRG surveys utilizing equipment operating under 200 kHz with the potential to cause acoustic 
harassment to marine species are anticipated to begin no earlier than April 1, 2020. The survey equipment 
will be equivalent to the representative survey equipment identified in Table 1-2. The make and model of 
the listed HRG equipment may vary depending on availability, but will be finalized as part of the survey 
preparations and contract negotiations with the survey contractor.  
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Table 1-2  Measured Source Levels of Proposed HRG Survey Data Acquisition Equipment 

HRG System 
Representative 
HRG Equipment 

Operating 
Frequencie

s (kHz) 

RMS 
Source 
Level1 

(dB re 1 
µPA m) 

Peak 
Source 
Level1 

(dB re 1 
µPA m) 

Primary Beam 
Width 

(degrees) 

Pulse 
Duration 

(millisecond) 

Subsea 
Positioning / 
USBL 

Sonardyne 
Ranger 2 USBL 

35 – 55 188 191 90 1 

EvoLogics S2CR 48 – 78 178 186 
Horizontally 

Omnidirectional 
500 – 600 

ixBlue Gaps 20 – 30 191 194 200 9 – 11 
Multibeam 
Echosounder 

R2Sonics 2026 170 – 450 191 221 
0.45 x 0.45 - 1 x 

1 
0.015 – 1.115 

Synthetic 
Aperture Sonar 
(SAS), combined 
bathymetry/ 
sidescan2 

Kraken Aquapix 337 210 213 
> 135 vertical, 1 

horizontal 
1 – 10 

Side Scan 
Sonar2 

Edgetech 4200 
dual frequency 

300 and 600 2063 2123 140 5 – 10 

Parametric SBP 
Innomar SES-
2000 Medium 100 

2 – 22 2414 247 2 0.07 – 1 

Non-Parametric 
SBP 

Edgetech 216 
Chirp 

2 – 16 193 196 15 – 25 5 – 40 

Edgetech 512 
Chirp 

0.5 – 12 1775 1915 16 – 41 20 

Medium 
Penetration 
Seismic 

Geo Marine Dual 
400 Sparker 800J 

0.25 – 4  2006 2106 Omnidirectional 0.5 – 0.8  

Applied Acoustics 
S-Boom (Triple 
Plate Boomer 
1000J) 

0.5 – 3.5 2037 2137  608 10 

Notes:  
1 Source levels reported by manufacturer. 
2 Operating frequencies are above all relevant marine mammal hearing thresholds, so are not assessed in this IHA.  
3 The source levels are based on data from Crocker and Fratantonio (2016) for the EdgeTech 4200 for 100% power and 100 
kHz. 
4 The equipment specification sheets indicates a peak source level of 247 dB re 1 µPA m. The average difference between the 
peak and SPLRMS source levels for sub-bottom profilers measured by Crocker and Fratantonio (2016) was 6 dB. Therefore, the 
estimated SPLRMS sound level is 241 dB re 1 µPA m. 
5 The source level are based on data from Crocker and Frantantonio (2016) for the EdgeTech 512i for %100 power. 
6 The source levels were provided by the manufacture within the document titled “Noise Level Stacked 400 – tuned”. 
7 The source levels are based on data from Crocker and Frantantonio (2016) for the Applied Acoustics S-Boom with CSP-N 
Energy Source set at 1000 Joules. 
8The beam width was based on data from Crocker and Frantantonio (2016) for the Applied Acoustics S-Boom. . 
dB re 1 µPa m – decibels referenced to 1 microPascal at 1 meter  
kHz – kilohertz 
RMS – root-mean-square 
USBL – ultra short baseline 

 
The Applicant has evaluated the range of possible HRG survey equipment that would be necessary to 
support seabed assessments across the Lease Area and export cable corridor over the next 12 months. This 
evaluation has been based on both the technical and regulatory requirements for project development as 
well as the range of survey equipment that has been recently deployed in support of offshore wind projects 
along the Atlantic Coast. The categories of representative HRG survey equipment that are anticipated for 
use are presented in Table 1-2. The HRG survey activities will be supported by vessels of sufficient size to 
accomplish the survey goals in the Survey Area. 
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As noted previously, both NOAA and BOEM have advised that the deployment of HRG survey equipment 
including the use of sound-producing equipment operating below 200 kHz (e.g., sub-bottom profilers) has 
the potential to cause acoustic harassment to marine species, in particular marine mammals. Based on the 
frequency ranges of the potential equipment to be used in support of the HRG survey activities (Table 1-
2); all but the Kraken Aquapix and EdgeTech 4200 operate within the established marine mammal hearing 
ranges and have the potential to result in Level A and B harassment of marine mammals. However, even 
though the USBL operates within the range of marine mammal hearing, due to the minimal size of the zones 
associated with use of this equipment (~ 10 m), the Applicant has determined that use of the USBL is 
unlikely to result in acoustic harassment to marine mammals, and, as such, the USBL will not be considered 
further in this application. 

1.2.2 Geotechnical Equipment Use 

Geotechnical survey activities will include the following: 

 Sample boreholes to determine geological and geotechnical characteristics of sediments; 

 Deep cone penetration tests (CPTs) to determine stratigraphy and in situ conditions of the deep 
surface sediments; and 

 Shallow CPTs to determine stratigraphy and in situ conditions of the near surface sediments. 

Geotechnical investigation activities are anticipated to be conducted from a drill ship equipped with 
dynamic positioning (DP) thrusters. Impact to the seafloor from this equipment will be limited to the 
minimal contact of the sampling equipment, and inserted boring and probes, and will be considered 
negligible (BOEM 2012a). 

Field studies conducted off the coast of Virginia (Tetra Tech 2014) to determine the underwater noise 
produced by borehole drilling and CPTs confirm that these activities (including vibracore sampling) do not 
result in underwater noise levels that are harmful or harassing to marine mammals (i.e., do not exceed 
NOAA Fisheries’ current Level A and Level B harassment thresholds for marine mammals; NOAA 
Fisheries 2018b). 

In addition, NOAA Fisheries has recently indicated that sound produced through use of DP thrusters is 
similar to that produced by transiting vessels, and thus, it does not anticipate the need for an MMPA 
incidental harassment authorization for the use of DP thrusters (NOAA Fisheries 2018b). 

Given the recent decisions by NOAA Fisheries concerning the applicability of IHAs for normal operations 
of vessels and the lack of acoustic impact from geotechnical survey equipment, borehole drilling, CPTs, 
and DP thruster activities do not warrant further discussion, and no take by Level A or Level B harassment 
has been requested for these proposed geotechnical activities. These geotechnical survey activities are 
therefore not further discussed in this application. 
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2 DATES, DURATION, AND SPECIFIED GEOGRAPHIC REGION 

2.1 Dates and Duration 

HRG survey activities are anticipated to last approximately 161 days (21 weeks) and are anticipated to 
commence no earlier than April 1, 2020. Of those days, surveys will last 149 days in the Lease Area and 
12 days in the export cable corridor. This schedule is based on 24-hour operations and includes potential 
down time due to inclement weather. The survey days are based on total survey line km and represent a 
combined operational effort of two, concurrently operating vessels. The actual allocation of survey effort 
between the two vessls will be dependent on weather, unforeseen down time, and other operational factors. 
These vessels wil operate at least several kimoleters apart, often operating with even greater distances of 
separation between the two vessels.  

2.2 Specific Geographic Region 

The Applicant’s HRG survey activities will occur in the Lease Area, which is a portion of the Mid-Atlantic 
Wind Energy Area, and along an export cable corridor within the lower Chesapeake Bay as shown in Figure 
1-1. The Applicant’s HRG survey activities will occur within both federal and state waters of Virginia. As 
discussed in Section 1.2, the Survey Area will include two distinct survey segments (see Figure 1-1): 

 full coverage HRG survey of the Lease Area (plus 200-m buffer); and 

 full coverage HRG survey of the export cable corridor (900-m-wide corridor within export cable 

route envelope). 

Note that during the HRG survey of the export cable corridor, the Geo Marine Dual 400 Sparker 800J will 
only be in use at most 25 percent of the time. Actual use of the Sparker will likely be less than that; however, 
25 percent has been analyzed as a conservative assumption.  

3 SPECIES AND NUMBERS OF MARINE MAMMALS 

The Mid-Atlantic Environmental Assessment (BOEM 2012b) reports a number of Atlantic species of 
marine mammals (whales, dolphins, porpoise, and seals) that may occur off the Virginia coast. All are 
protected by the MMPA, and six of the species in Table 3-1 are additionally listed under the Endangered 
Species Act (ESA). 38 marine mammal species are known to be present, at least seasonally, in the Lease 

Area (see Table 3‑1). The status and distribution of these species are discussed in detail in Section 4. 
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Table 3-1  Marine Mammals Known to Occur in the Marine Waters of Coastal and Offshore Virginia 

Common Name Scientific Name Stock Abundance Occurrence1/ Seasonality Status 
Odontocetes (Toothed Whales)     
Phocoenidae (Porpoises)      

Harbor Porpoise Phocoena phocoena Gulf of Maine/Bay of Fundy 79,833 Common/Winter MMPA – non-strategic 
Delphinidae (Dolphins)      

Atlantic Spotted Dolphin Stenella frontalis Western North Atlantic 44,715 Common/Year-round MMPA – non-strategic 
Atlantic White-Sided Dolphin Lagenorhynchus acutus Western North Atlantic 48,819 Uncommon/Fall/ Winter/Spring MMPA – non-strategic 

Bottlenose Dolphin Tursiops truncatus 
Western North Atlantic 77,532 Common/Year-round MMPA – non-strategic 

Southern Migratory Coastal 3,751 Common/Year-round MMPA – non-strategic 
Clymene Dolphin Stenella clymene Western North Atlantic unknown Extralimital/Summer MMPA – non-strategic 
Dwarf Sperm Whale Kogia sima Western North Atlantic 3,785 Uncommon/ Variable MMPA – non-strategic 
False Killer Whale Pseudorca crassidens Western North Atlantic 442 Uncommon/ Variable MMPA – strategic 
Fraser’s Dolphin Lagenorhynchus hosei Western North Atlantic unknown Uncommon/Variable MMPA – non-strategic 
Killer Whale Orcinus orca Western North Atlantic unknown Uncommon/Year-round MMPA – non-strategic 
Long-finned Pilot Whale Globicephala melas Western North Atlantic 5,636 Common/Year-round MMPA – non-strategic 

Short-finned pilot whale 
Globicephala 
macrorhynchus 

Western North Atlantic 28,924 Uncommon/Year-round MMPA – non-strategic 

Pan-tropical Spotted Dolphin Stenella attenuata Western North Atlantic 3,333 Uncommon /Summer MMPA – non-strategic 
Melon-headed whale Peponocephala electra Western North Atlantic unknown Uncommon/ Variable MMPA – non-strategic 
Pygmy Killer Whale Feresa attenuata Western North Atlantic unknown Uncommon/ Variable MMPA – non-strategic 
Pygmy Sperm Whale Kogia breviceps Western North Atlantic 3,785 Uncommon/Year-round MMPA – non-strategic 
Risso's Dolphin Grampus griseus Western North Atlantic 18,250 Common/Year-round MMPA – non-strategic 
Rough Toothed Dolphin Steno bredanensis Western North Atlantic 136 Uncommon/Year-round MMPA – non-strategic 
Common Dolphin Delphinus delphis Western North Atlantic 80,184 Common/Year-round MMPA – non-strategic 

Sperm Whale Physeter macrocephalus North Atlantic 2,288 Uncommon/Year-round 
MMPA-strategic; 
Endangered ESA 

Spinner Dolphin 
Stenella longirostris 
orientalis 

Western North Atlantic unknown Uncommon/Year-round MMPA – non-strategic 

Striped Dolphin Stenella coeruleoalba Western North Atlantic 54,807 Uncommon/Year-round MMPA – non-strategic 

White Beaked Dolphin 
Lagenorhynchus 
albirostris 

Western North Atlantic 2,003 Uncommon/Variable MMPA – non-strategic 

Ziphiidae (Beaked whales)      

Blainville’s Beaked Whale Mesoplodon densirostris Western North Atlantic 7,092 Uncommon / Spring/Summer MMPA – non-strategic 
Cuvier's Beaked Whale Ziphius cavirostris Western North Atlantic 6,532 Uncommon/ Variable MMPA – non-strategic 
Gervais’ Beaked Whale Mesoplodon europaeus Western North Atlantic 7,092 Uncommon / Spring/Summer MMPA – non-strategic 
Sowerby’s Beaked Whale Mesoplodon bidens Western North Atlantic 7,092 Uncommon/ Variable MMPA – non-strategic 
True's Beaked Whale Mesoplodon mirus Western North Atlantic 7,092 Uncommon / Spring/Summer MMPA – non-strategic 
Mysticetes (Baleen Whales) 
Balaenopteridae (Rorquals) 

Blue Whale Balaenoptera musculus Western North Atlantic unknown Uncommon/Year-round 
MMPA – strategic; 
Endangered ESA 
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Table 3-1  Marine Mammals Known to Occur in the Marine Waters of Coastal and Offshore Virginia 

Common Name Scientific Name Stock Abundance Occurrence1/ Seasonality Status 

Fin Whale Balaenoptera physalus Western North Atlantic 1,618 Common/Year- round 
MMPA – strategic; 
Endangered ESA 

Humpback Whale 
(West Indies DPS) 

Megaptera novaeangliae Gulf of Maine 896 Common/Fall/Winter/Spring MMPA – non-strategic 

Minke Whale 

Balaenoptera 
acutorostrata 

Canadian East Coast 2,591 Common /Year-round MMPA – non-strategic 

Sei Whale Balaenoptera borealis Nova Scotia 357 
Uncommon/ 
Winter/Spring/Summer 

MMPA – strategic; 
Endangered ESA 

Balaenidae (Right and Bowhead whales) 

North Atlantic Right Whale Eubalaena glacialis Western Atlantic 451 Common/Year-round 
MMPA – strategic; 
Endangered ESA 

Sirenia (Sea Cows) 
Trichechidae (Manatees)      

West Indian Manatee Trichechus manatus Florida unknown Extralimital/Variable 
MMPA – strategic; 
Threatened ESA 

Pinnipeds (eared and earless seals) 
Phocidae (earless seals)      
Gray Seal Halichoerus grypus Western North Atlantic 27,131 Uncommon/Fall/Winter/Spring MMPA – non-strategic 
Harbor Seal Phoca vitulina Western North Atlantic 75,834 Common/Fall/Winter/Spring MMPA – non-strategic 
Harp Seal Pagophilus groenlandicus Western North Atlantic unknown Uncommon/Winter/Spring MMPA – non-strategic 
Hooded Seal Cystophora cristata Western North Atlantic unknown Extralimital/Summer/Fall MMPA – non-strategic 
Notes: 
1 Occurrence defined as: 

Common: occurrences are regularly documented and the Survey Area is generally considered within the typical range of the species. 
Uncommon: occurrences are occasionally documented and the Survey Area is generally considered within the typical range of the species. 
Extralimital: few occurrences have been documented and the Survey Area is generally considered outside the typical range of the species; any occurrences would likely be of incidental 
individuals. 

Source: Hayes et al. 2019; Roberts et al. 2018 
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4 AFFECTED SPECIES STATUS AND DISTRIBUTION 

As described in Section 3, there are 38 marine mammal species (seven large whales, 20 dolphins [including 
larger oceanic dolphin species], five beaked whales, one porpoise, one manatee, and four seals) that are 
known to be present (some year-round, and some seasonally or incidentally) in the Mid-Atlantic OCS 
region. NOAA Fisheries uses Marine Species Density Data Gap Assessments as developed by Roberts et 
al. (2018), which built upon models originally developed by the U.S. Department of the Navy to estimate 
marine mammal abundance (U.S. Navy) (2007) to establish marine mammal abundance. The current 
estimates are supplemented by data from other sources, to update the species Stock Assessment Reports 
(SARs; Hayes et al. 2019). These reports suggest that marine mammal density in the Mid-Atlantic region 
is patchy and seasonally variable. Currently, there are a number of Unusual Mortality Events (UMEs) that 
NOAA Fisheries has evaluated and declared (NOAA Fisheries 2019a), which include several of the species 
found in Virginia (minke whale, right whale, humpback whale, and harbor or grey seals). Of these, the most 
relevant for this Project are UMEs affecting the minke whale, right whale, and humpback whale. 

The six ESA-listed marine mammal species known to be present year-round or seasonally in the waters of 
the Mid-Atlantic are the sperm whale, right whale, fin whale, blue whale, sei whale, and the West Indian 
manatee. The status of the humpback whale stock that inhabits the mid-Atlantic region, and which may 
occur year-round, was recently revised and members of this stock are no longer considered endangered. 
The ESA-listed whale species are highly migratory and as such were historically thought to be present 
seasonally. However, they are increasingly seen throughout the summer and fall months while foraging and 
in the winter during their migrations to warmer waters. Additionally, some individuals from the larger whale 
species (including right whales) are known to remain year-round (Salisbury et al. 2016). Dolphins, 
especially bottlenose, are known to be resident in Virginia coastal regions (Gubbins 2002). 

Because the potential for the west Indian manatee and blue whale to occur within the Survey Area is low, 
these species will not be described further in this analysis. The sperm and sei whale are also unlikely to 
occur but, given their ESA status and occasional occurrence, they have been included. Surveys conducted 
in waters off Norfolk Canyon in Virginia observed sperm, blue, and sei whales in April 2018 as well as 
right, fin, and humpback whales (Cotter 2019). The blue whale sighting was the first photographic record 
of this species in the nearshore area (US Navy Marine Species Monitoring 2018a). It may be that prey 
availability or changing habitat from climate change or other factors that are adjusting known distributions 
are refining previous findings. The West Indian manatee has been sighted in Virginia waters; however, such 
events are infrequent. 

In addition, while stranding data exist for harbor and gray seals along the Mid-Atlantic coast south of New 
Jersey, their preference for colder, northern waters during the survey period makes their occurrence in the 
Survey Area less likely during the summer and fall (Hayes et al. 2019). Winter haul-out sites for harbor 
seals have been identified within the Chesapeake Bay region. Historic data indicate that seals were generally 
not present during spring, summer and fall months (Waring et al. 2016), the months during which survey 
activities are planned to start in April. However, more recent tagging and acoustic surveys in Virginia 
nearshore waters spanning two years of study are providing updated baseline data, which indicate that seals 
utilize the area more than previously thought. There is now regular seasonal occurrence of seals, including 
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harbor and gray, between fall and spring (US Navy Marine Species Monitoring 2018b). Harbor seals are 
the predominantly observed species. Coastal Virginia was thought to represent the southern extent of the 
habitat range for gray seals, with few stranding records reported for Virginia and sightings occurring only 
during winter months as far south as New Jersey (Waring et al. 2016) until recently. Similar to shifts in 
cetacean occurrence, prey availability or changing habitat from climate change or other factors could be 
driving changes in distribution of seals. A more focused survey effort could also be refining previous 
findings. Because harp and hooded seals are not anticipated to occur in the Survey Area, these species will 
not be described further in this analysis. Gray seal distribution and status will not be further described, but 
anticipated takes for this species will be included with harbor seals as the current best available data on 
predicted densities of seals (Roberts et al. 2018) does not distinguish between harbor and gray seals, but 
rather provides a single density value for both species. 

In general, the range of the remaining non-ESA dolphin, beaked-whale, and other cetacean species listed 
in Table 3-1 is outside the Survey Area; they are usually found in more pelagic shelf-break waters, have a 
preference for northern latitudes, or are so rarely sighted that their presence in the Survey Area is unlikely. 
Because the potential presence of these species in the Survey Area is considered extremely low, they are 
not further addressed in this analysis. 

The following subsections provide additional information on the biology, habitat use, abundance, 
distribution, and the existing threats to the non-endangered or threatened and endangered marine mammals 
that are both common in Virginia waters and have the likelihood of occurring, at least seasonally, in the 
Survey Area. These species include the harbor porpoise, Atlantic spotted dolphin, bottlenose dolphin, long-
and short-finned pilot whale, Risso’s dolphin, common dolphin, bottlenose dolphin, long-finned pilot 
whale, sperm whale, fin whale, humpback whale, minke whale, sei whale, right whale, and the harbor seal.  

4.1 Toothed Whales 

4.1.1 Harbor Porpoise—Non-Strategic 

Harbor porpoise (Phocoena phocoena) in the Gulf of Maine/Bay of Fundy stock are not ESA-listed and 
this stock is not considered strategic under the MMPA (Hayes et al. 2019). This species has been listed as 
“non-strategic” because average annual human-related mortality and injury, while poorly understood, does 
not exceed the PBR (Hayes et al. 2019). Harbor porpoise are the smallest North Atlantic cetacean, 
measuring at only 1.4 m to 1.9 m (4.6 ft to 6.2 ft), and feed primarily on pelagic schooling fish, bottom fish, 
squid, and crustaceans (Bjørge and Tolley 2009; Reeves and Reed 2003). Harbor porpoise hearing is in the 
HF range (Southall et al. 2007; NOAA Fisheries 2018a).  

The harbor porpoise is likely to occur in the waters of the Mid-Atlantic during winter months, as this species 
prefers cold temperate and subarctic waters (Hayes et al. 2019). Harbor porpoise generally move out of the 
Mid-Atlantic during spring, migrating north to the Gulf of Maine.  

The current population estimate for harbor porpoise for the Gulf of Maine/Bay of Fundy stock is 79,833 
(Hayes et al. 2019). Roughly 256 harbor porpoise per year are killed from U.S. fisheries (Hayes et al. 2019). 
The most common threat to the harbor porpoise is incidental mortality from fishing activities, especially 
from bottom-set gillnets. A UME event in 2005 involved the stranding of 38 animals along the North 
Carolina coast from January 1 to March 28 (Waring et al. 2012). Most strandings of harbor porpoise from 
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2012 to 2016 occurred in Massachusetts. During this time, a total of 461 harbor porpoise have stranded 
along the U.S. Atlantic coast, 25 of which were reported in Virginia (Hayes et al. 2019). Two of the 25 
Virginia strandings were due to fisheries interactions. It has been demonstrated that the porpoise 
echolocation system is capable of detecting net fibers in certain circumstances but not consistently enough 
to prevent fishery interactions. In 1999, a Take Reduction Plan to reduce harbor porpoise bycatch in U.S. 
Atlantic gillnets was implemented. The ruling implements time and area closures, with some areas closed 
completely while others are closed to gillnet fishing unless the gear meets certain restrictions. The overall 
likelihood of occurrence of harbor porpoise in the Survey Area is high. 

4.1.2 Atlantic Spotted Dolphin—Non-Strategic 

There are two species of spotted dolphin in the western North Atlantic Ocean, the Atlantic spotted dolphin 
(Stenella frontalis) and the pantropical spotted dolphin (S. attenuata) (Perrin et al. 1987). Both are discussed 
here due to morphological similarities that can make them difficult to differentiate at sea (Waring et al. 
2013), though only the Atlantic spotted dolphin is anticipated in the vicinity of the Survey Area. The 
Atlantic and pantropical spotted dolphins are not ESA-listed, and the stocks are not considered strategic 
under the MMPA (Waring et al. 2013). Atlantic spotted dolphins have a robust body with a tall, curved 
dorsal fin located midway down their back (Jefferson et al. 2015). and reach 1.5 to 2.3 m (5 to 7.5 ft) in 
length (Herzing 1997). They have moderately long, slender beaks and their color patterns vary with age 
and location. In addition, two forms of the Atlantic spotted dolphin exist, one that is large and heavily 
spotted and another that is smaller in size with fewer spots (Waring et al. 2013). Pantropical spotted 
dolphins are typically 1.8 to 2.2 m (6 to 7 ft) at adulthood (Jefferson et al. 2015). Pantropical dolphins have 
long, slender beaks like the Atlantic spotted dolphin, but are also distinguished by a dark cape or coloration 
on their backs, which stretches from their head to almost midway between the dorsal fin and the tail flukes, 
and by a white-tipped beak (Herzing 1997; Jefferson et al. 2015). Their diet consists of a wide variety of 
fish and squid, as well as benthic invertebrates (Herzing 1997). The hearing range for both species is in the 
MF range (Southall et al. 2007; NOAA Fisheries 2018a). Both species prefer tropical to warm temperate 
waters along the continental shelf 10 to 200 m (33 to 650 ft) deep to slope waters greater than 500 m (1,640 
ft) deep (Waring et al. 2013).  

The best population estimate for the Atlantic spotted dolphin is approximately 44,715 individuals and the 
pantropical spotted dolphin is approximately 3,333 individuals (Waring et al. 2013). Prior to 1998, the 
species of spotted dolphins were not differentiated during surveys so prior abundance estimates are for both 
species combined (Waring et al. 2013). Current threats to both species in the Atlantic are poorly understood 
as there are insufficient data to determine the population trends for either species. From 2006 to 2010, there 
were 19 Atlantic spotted dolphins stranded between Massachusetts and Puerto Rico (NOAA Fisheries 
unpublished data reported in Waring et al. 2013). One of these strandings, in Florida in 2007, had 
documented signs of fishery/human interaction mortality with extensive propeller wounds (Waring et al. 
2013). However, stranding data probably underestimate the extent of fishery-related mortality and serious 
injury because not all of the marine mammals that die or are seriously injured wash ashore, or stranded 
animals may not show clear signs of entanglement or other fishery-interaction. The overall likelihood of 
occurrence of the Atlantic spotted dolphin in the Survey Area is moderately high. 
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4.1.3 Bottlenose Dolphin—Non-Strategic Western North Atlantic Offshore Stock; Non-
Endangered, Strategic Southern Coastal Migratory Stock 

The population of bottlenose dolphins (Tursiops truncatus) in the North Atlantic consists of a complex 
mosaic of dolphin stocks (Waring et al. 2010). There are two stocks that may be found in the vicinity of the 
Survey Area - the western North Atlantic Offshore Stock (WNAOS) and the Southern Coastal Migratory 
Stock (SCMS). Neither stock is ESA-listed. The WNAOS is considered non-strategic under the MMPA 
(Hayes et al. 2018); however, the SCMS is considered a depleted strategic stock under the MMPA (Hayes 
et al. 2017). Bottlenose dolphins are roughly 2.4 to 3.7 m (8 to 12 ft) long with a short, stubby beak and 
show sexual dimorphism between males and females, with males being larger and heavier. Bottlenose 
dolphins feed on a large variety of organisms, depending on their oceanic habitat. The coastal, shallow 
population tends to feed on benthic fish and invertebrates, while deepwater populations consume pelagic 
or mesopelagic fish such as croakers, sea trout, mackerel, mullet, and squid (Reeves et al. 2002). Bottlenose 
dolphins appear to be active both during the day and night. Their activities are influenced by the seasons, 
time of day, tidal state, and physiological factors such as reproductive seasonality (Wells and Scott 2002). 
The species’ hearing is in the MF range (Southall et al. 2007; NOAA Fisheries 2018a).  

Because this species occupies a wide variety of habitats, it is regarded as possibly the most adaptable 
cetacean (Reeves et al. 2002). The species occurs worldwide in oceans and peripheral seas at both tropical 
and temperate latitudes. In North America, bottlenose dolphins are found in surface waters with 
temperatures ranging from 10 to 32 degrees Celsius (°C; 50 to 90 degrees Fahrenheit [°F]). There are two 
distinct bottlenose dolphin morphotypes: migratory coastal and offshore. The migratory coastal morphotype 
resides in waters typically less than 20 m (65.6 ft) deep, along the inner continental shelf (within 7.5 km 
[4.6 miles] of shore; Hayes et al. 2018). This migratory coastal population was further subdivided into seven 
stocks based largely upon spatial distribution (Waring et al. 2016). The SCMS is the coastal stock found 
south of Assateague, Virginia, to northern Florida and is the stock most likely to be encountered in the 
vicinity of the export cable portion of the Survey Area. Seasonally, SCMS movements indicate they are 
mostly found in southern North Carolina (Cape Lookout) from October to December; they continue to move 
farther south from January to March to as far south as northern Florida and move back north to coastal 
North Carolina from April to June. SCMS bottlenose dolphins occupy waters north of Cape Lookout, North 
Carolina, to as far north as Chesapeake Bay from July to August (Hayes et al. 2018). An observed shift in 
spatial distribution during a summer 2004 survey indicated that the northern boundary for the SCMS may 
vary from year to year (Hayes et al. 2018). The offshore population consists of one stock (WNAOS) in the 
western North Atlantic Ocean distributed primarily along the outer continental shelf and continental slope, 
and distributed widely during the spring and summer from Georges Bank to the Florida Keys with late 
summer and fall incursions as far north the Gulf of Maine depending on water temperatures (Kenney 1990; 
Hayes et al. 2017). The WNAOS is found seaward of 34 km (21 miles) and in waters deeper than 34.0 m 
(111.5 ft). The Survey Area is within the range of the WNAOS.  

The most recent information estimates the population of the WNAOS at approximately 77,532 individuals 
and the SCMS at approximately 3,751 individuals (Hayes et al. 2018).Common bottlenose dolphins are 
among the most frequently stranded small cetaceans along the Atlantic coast. Many of the animals show 
signs of human interaction (i.e., net marks, mutilation, etc.); however, it is unclear what proportion of these 
stranded animals are from which stock because most strandings are not identified to morphotype (Hayes et 
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al. 2017). The biggest threat to the species is bycatch because they are often caught in fishing gear, gillnets, 
purse seines, and shrimp trawls (Waring et al. 2016). They have also been adversely impacted by pollution, 
habitat alteration, boat collisions, and human disturbance, and are subject to bioaccumulation of toxins. 
Scientists have found a strong correlation between dolphins with elevated levels of polychlorinated 
biphenyls and illness, indicating certain pollutants may weaken their immune system (Ross 2002). Total 
U.S. fishery–related mortality and serious injury for the WNAOS is less than ten percent of the calculated 
PBR and, therefore, can be considered to be insignificant and approaching the zero mortality and serious 
injury rate (Hayes et al. 2017). Three UMEs impacted western Atlantic bottlenose dolphins: 1987 to 1988; 
2011; and 2013 to 2015. Two of these UMEs, 1987 to 1988 and 2013 to 2015, were attributed to 
morbillivirus (Lipscomb et al. 1994; Morris et al. 2015). Both of these UMEs included deaths of dolphins 
in locations that apply to the SCMS (Hayes et al. 2018). When the impacts of the 1987–1988 UME were 
being assessed, only a single coastal stock of common bottlenose dolphin was thought to exist along the 
western Atlantic from New York to Florida so impacts to the SMCS alone are not known (Scott et al. 1988). 
However, it was estimated that between 10 and 50 percent of the coast-wide stock died as a result of this 
UME (Scott et al. 1988; Eguchi 2002). The total number of stranded common bottlenose dolphins from 
New York through North Florida (Brevard County) during the 2013–2015 UME was 1,827 individuals 
(Hayes et al. 2018). The third UME was in South Carolina during February–May 2011 with a total of six 
strandings from the SCMS (Hayes et al. 2018). The cause of this UME was undetermined. The SCMS mean 
annual human-caused mortality for 2011–2015 ranged between a minimum of 0 and a maximum of 14.3 
(Hayes et al. 2018). Although there was no statistically significant difference in abundance for the SCMS 
between the 2010–2011 and 2016 surveys, a statistically significant decline in population size of all 
common bottlenose dolphins in coastal waters from New Jersey to Florida between 2010–2011 and 2016 
was detected (Hayes et al. 2018). From 1995 to 2001, NOAA Fisheries recognized only the western North 
Atlantic Coastal Stock of common bottlenose dolphins in the western North Atlantic, and this stock was 
listed as depleted as a result of a UME in 1988–1989 (64 Federal Register [FR] 17789, April 6, 1993). The 
SCMS retains the depleted designation as a result of its origin from the western North Atlantic Coastal 
Stock (Hayes et al. 2018). The overall likelihood of occurrence of bottlenose dolphins in the Survey Area 
for both stocks is high. 

4.1.4 Long-finned and Short-finned Pilot Whale—Non-Endangered, Strategic Western 
North Atlantic Stocks 

The two species of pilot whales in the Western Atlantic, the long-finned (Globicephala melas melas) and 
short-finned pilot whale (G. macrorhynchus), are difficult to differentiate from field observations. Neither 
species is ESA-listed. The western North Atlantic stocks for each species are non-strategic under the 
MMPA (Hayes et al. 2019). Long-finned pilot whales are medium-sized animals with a stocky body, large 
bulbous or squarish forehead, thick dorsal fin located about a third of the body length behind the head. The 
short-finned pilot whale also has a bulbous forehead but with no obvious beak (Jefferson et al. 2015). Long-
finned pilot whales are dark black, dark gray, or brownish in color. They have pale grayish or whitish marks, 
such as a diagonal eye-stripe, or a blaze, that extend from behind the eye and up towards the dorsal fin. 
Long-finned pilot whales also have a large saddle behind the dorsal fin and a whitish anchor-shaped patch 
that starts at the throat and extends down their underside (Jefferson et al. 2015). The short-finned pilot 
whale’s dorsal fin is far forward on its body and has a relatively long base (Jefferson et al. 2015). The body 
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color on the short-finned pilot whale tends to be black or dark brown with a large gray saddle behind the 
dorsal fin. Pilot whales feed preferentially on squid but will eat fish (e.g., herring) and invertebrates (e.g., 
octopus, cuttlefish) if squid are not available. They also occasionally ingest shrimp (particularly younger 
whales) and various other fish species. The species hunt most of their prey at depths of 200 to 500 m (600 
to 1,650 ft), although they can forage deeper if necessary (Reeves et al. 2002). Both species’ hearing is in 
the MF range (Southall et al. 2007; NOAA Fisheries 2018a).  

Both species of pilot whale are more generally found along the edge of the continental shelf at depths of 
100 to 1,000 m (330 to 3,300 ft), choosing areas of high relief or submerged banks. Long-finned pilot 
whales, in the western North Atlantic, are more pelagic occurring in especially high densities in winter and 
early spring over the continental slope, then moving inshore and onto the shelf in summer and autumn 
following squid and mackerel populations (Reeves et al. 2002). They frequently travel into the central and 
northern Georges Bank, Great South Channel, and northward into the Gulf of Maine areas during the late 
spring through late fall (Hayes et al. 2019). Short-finned pilot whales prefer tropical, subtropical, and warm 
temperate waters (Jefferson et al. 2015). The short-finned pilot whale mostly ranges from New Jersey south 
through Florida, the northern Gulf of Mexico, and the Caribbean without any seasonal movements or 
concentrations (Hayes et al. 2019). Populations for both of these species overlap spatially along the mid-
Atlantic shelf break between New Jersey and the southern flank of Georges Bank (Hayes et al. 2019). While 
the exact latitudinal ranges of the two species remains uncertain, most pilot whale sightings south of Cape 
Hatteras are expected to be short-finned pilot whales, while north of approximately 42°N most pilot whale 
sightings are expected to be long-finned pilot whales (Hayes et al. 2019).  

The best population estimate for long-finned pilot whales is 5,636 individuals, and for short-finned pilot 
whales it is 28,924 (Hayes et al. 2019). Pilot whales are subject to bycatch in gillnet fishing, pelagic 
trawling, longline fishing, and purse seine fishing. The total annual human-caused mortality and serious 
injury for short-finned pilot whales during 2012–2016 is unknown (Hayes et al. 2019). The estimated mean 
annual fishery-related mortality and serious injury during 2012–2016, due to the pelagic longline fishery, 
was 168 for short-finned pilot whales (Hayes et al. 2019). Total annual observed average fishery-related 
mortality or serious injury for long-finned pilot whales during 2012–2016 was 27 (Hayes et al. 2019). Mass 
strandings involving hundreds of individuals are not unusual and demonstrate that these large pods have a 
high degree of social cohesion (Reeves et al. 2002). The overall likelihood of occurrence of pilot whales in 
the Survey Area is high. 

4.1.5 Risso’s Dolphin—Non-Strategic 

Risso’s dolphin (Grampus griseus) is not ESA-listed and the western North Atlantic stock is not considered 
strategic under the MMPA (Hayes et al. 2019). The species’ anterior body is extremely robust, tapering to 
a relatively narrow tail stock, and has one of the tallest dorsal fins in proportion to body length of any 
cetacean (Baird 2009). Color patterns change dramatically with age. Infants are gray to brown dorsally and 
creamy-white ventrally, with a white anchor-shaped patch between the pectoral flippers and white around 
the mouth (Jefferson et al. 2015). Calves then darken to nearly black, while retaining the ventral white 
patch. Older animals can appear almost completely white on the dorsal surface or when swimming just 
beneath the surface (Jefferson et al. 2015). The diet for this species consists mostly of squid (Jefferson et 
al. 2015). Risso’s dolphin hearing is in the MF range (NOAA Fisheries 2018a).  
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The species is distributed worldwide in temperate and tropical oceans, with an apparent preference for 
steep, shelf-edge habitats between about 400 to 1000 m (1,312 to 3,280 ft) deep (Baird 2009). Risso’s 
dolphin of the western North Atlantic stock prefers temperate to tropical waters typically from 15 to 20°C 
(59 to 68°F) and are rarely found in waters below 10°C (50°F). They occur along the continental shelf edge 
ranging from Cape Hatteras to Georges Bank during spring through fall, and throughout the Mid-Atlantic 
Bight out to oceanic waters during winter (Baird 2009; Wells et al. 2009). Risso’s dolphins are usually seen 
in groups of 12 to 40 individuals. Loose aggregations of hundreds or even several thousand individuals are 
occasionally seen (Jefferson et al. 2015). Sightings of this species from surveys are mostly in the continental 
shelf edge and continental slope areas (Hayes et al. 2019).  

The best population estimate for the western North Atlantic stock for Risso’s dolphin is approximately 
18,250 individuals (Hayes et al. 2019). Mass strandings of this species are very rare (Baird 2009). Total 
annual estimated average fishery-related mortality or serious injury to this stock during 2012–2016 was 
49.9 Risso’s dolphins (Hayes et al. 2019). The total U.S. fishery mortality and serious injury rate for this 
stock is not less than 10 percent of the calculated PBR and, therefore cannot be considered to be 
insignificant and approaching zero; therefore, the status of Risso’s dolphins is unknown but is not 
considered strategic (Hayes et al. 2019). Population trends for this species have not been investigated. The 
overall likelihood of occurrence of Risso’s dolphin in the Survey Area is high. 

4.1.6 Common Dolphin—Non-Strategic 

The common dolphin (Delphinus delphis) is not ESA-listed and the western North Atlantic stock is not 
considered strategic under the MMPA (Hayes et al. 2019). All common dolphins are slender and have a 
long beak sharply demarcated from the melon and are distinguished from other dolphins by a unique 
crisscross color pattern formed by interaction of the dorsal overlay and cape (Perrin 2009) resulting in 
distinctive color bands on their sides. There is significant sexual dimorphism present, with males being on 
average about 9 percent larger in body length (Hayes et al. 2019). Common dolphins feed on nutrient-rich 
squids and small fish, including species that school in proximity to surface waters, and on mesopelagic 
species found near the surface at night (Hayes et al. 2019; IUCN 2019). The species’ hearing is in the MF 
range (Southall et al. 2007; NOAA Fisheries 2018a).  

The species is one of the most widely distributed cetaceans and occurs in temperate, tropical, and 
subtropical regions (Jefferson et al. 2015). Common dolphins can be found either along the 200 to 2,000 m 
(650 to 6,500 ft) isobaths over the continental shelf edges and in areas with sharp bottom relief such as 
seamounts and escarpments and in pelagic waters of the Atlantic and Pacific Oceans (Reeves et al. 2002; 
Hayes et al. 2019). They are present in the Western Atlantic from Newfoundland to Florida. Common 
dolphins show a strong affinity for areas with warm, saline surface waters. The species is seasonally found 
in abundance between Cape Hatteras and Georges Bank from mid-January to May. Between mid-summer 
and fall they migrate onto Georges Bank and the Scotian Shelf, and large aggregations occur on Georges 
Bank in fall (Reeves et al. 2002; Hayes et al. 2019). The species is less common south of Cape Hatteras, 
although pods have been reported as far south as the Georgia/South Carolina border and points south 
(Jefferson et al. 2015; Hayes et al. 2019). Common dolphins occur in greatest abundance within a broad 
band off the northeast edge of Georges Bank in the fall (Jefferson et al. 2015).  
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The best population estimate for the common dolphin off the U.S. Atlantic coast is approximately 70,184 
individuals (Hayes et al. 2019). The common dolphin is also subject to bycatch. It has been caught in 
gillnets, pelagic trawls, and longline fishery activities. Average annual estimated fishery-related mortality 
or serious injury to this stock during 2012 to 2016 was 406 individuals (Hayes et al. 2019). From 2012 to 
2016, 608 common dolphins strandings were reported between Maine and Florida (Hayes et al. 2019). 
Average annual fishery-related mortality and serious injury does not exceed the PBR or this species (Hayes 
et al. 2019). The overall likelihood of occurrence of common dolphins in the Survey Area is high. 

4.1.7 Sperm Whale—Endangered 

The sperm whale (Physeter macrocephalus) is listed as endangered under the ESA and the North Atlantic 
stock is designated as a strategic stock under the MMPA (Warring et al. 2015). A recovery plan for sperm 
whales was finalized in 2010 (NOAA Fisheries 2010a). Sperm whales have a disproportionately large head, 
one quarter to one third of their total body length with a rod-shaped lower jaw that is narrow and underslung 
with 20–26 pairs of well-developed teeth (Jefferson et al. 2015). Sperm whales are generally dark gray in 
color, with white lips and often white areas on the belly and flanks (Jefferson et al. 2015). Their dorsal fin 
is low in profile, thick, and not pointed or curved followed by “knuckles” markings along its spine. 
Photographs of markings on the dorsal fins and flukes of sperm whales are distinctive and used in studies 
of life history and behavior (Jefferson et al. 2015). Sperm whales feed primarily on large and medium-sized 
squid, and other cephalopods such as octopus, medium- and large-sized demersal fish such as rays and 
sharks, and many teleosts (Christensen et al. 1992). While foraging, the whales typically gather in small 
clusters. Between diving bouts, sperm whales are known to raft (loafing in a lose grouping) together at the 
surface. Adult males often forage alone. Groups of females may spread out over distances greater than 0.5 
nm when foraging (Jefferson et al. 2015). Sperm whales are highly social, with a basic social unit consisting 
of 20 to 40 adult females, calves, and some juveniles (Whitehead 2009). During their prime breeding period 
and old age, male sperm whales are essentially solitary. Males rejoin or find nursery groups during prime 
breeding season. When socializing, they generally gather into larger surface-active groups (Jefferson et al. 
2015; Whitehead 2003). In the Northern Hemisphere, the peak breeding season for sperm whales occurs 
between March and June, and in the Southern Hemisphere, the peak breeding season occurs between 
October and December (NOAA Fisheries 2018a). There are no known breeding grounds off the coast of 
Virginia, though calving grounds are believed to exist around Cape Hatteras (Costidis et al 2017). Sperm 
whale hearing is in the MF range (Southall et al. 2007; NOAA Fisheries 2018a). 

The sperm whale is thought to have a more extensive distribution than any other marine mammal, except 
possibly the killer whale (Waring et al. 2015). This species is found in polar to tropical waters in all oceans, 
from approximately 70° N to 70° S (Whitehead 2003). It ranges widely throughout the world’s oceans, but 
shows a strong preference throughout all deep oceans of the world, essentially from equatorial zones to the 
edges of the polar pack ice (Whitehead 2003). In the Atlantic, sperm whales are found throughout the Gulf 
Stream and North Central Atlantic Gyre (Waring et al. 2015). Its distribution is typically associated with 
waters over the continental shelf break, the continental slope, and into deeper waters with higher 
concentrations near drop-offs and areas with strong currents and steep topography regardless of season 
(Whitehead et al. 1992; Jefferson et al. 2015; Waring et al. 2015). Off the coast of Virginia, sperm whales 
have recently been observed spending a significant amount of time near Norfolk Canyon and in waters over 
1,800 m deep (6,000 ft; U.S. Navy n.d. 2017). Sperm whales are somewhat migratory; however, their 
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migrations are not as specific as exhibited by most of the baleen whale species. Sperm whales have been 
known to concentrate off Cape Hatteras during winter months, with a northward migration to Delaware and 
Virginia (Costidis et al. 2017). In the North Atlantic, there appears to be a general shift northward during 
the summer, but there is no clear migration in some temperate areas (Whitehead 2003).  

The current abundance estimate for this species in the North Atlantic stock is 2,288 individuals (Waring et 
al. 2015). From 2008 to 2012, annual average human-caused mortality was 0.8 due to reports of one sperm 
whale mortality in 2009 and one in 2010 in the Canadian Labrador halibut longline fishery, one 
entanglement mortality in Canadian pot/trap gear, and one vessel strike mortality (Waring et al. 2015). 
Sperm whales have not been documented as bycatch in the observed U.S. Atlantic commercial fisheries. 
Historically, 424 sperm whales were harvested in the Newfoundland-Labrador area between 1904 and 1972, 
and 109 male sperm whales were taken near Nova Scotia in 1964 to 1972 in a Canadian whaling fishery 
before whaling moratoriums were implemented (Waring et al. 2015). During 2008 to 2014, 14 sperm whale 
strandings were documented along the U.S. Atlantic coast (Waring et al. 2015). Ship strikes are another 
source of human-caused mortality with six reported ship strikes occurring along the east coast of the U.S. 
and Canada from 1994 to 2006 (Waring et al. 2015). For the North Atlantic, the minimum population size 
has been estimated at 2,288 individuals (Waring et al. 2015). The overall likelihood of occurrence of sperm 
whales in the Survey Area is low. 

4.2 Baleen Whales 

4.2.1 Fin Whale—Endangered 

The fin whale (Balaenoptera physalus) is listed as endangered under the ESA, and the western North 
Atlantic stock is designated as depleted under the MMPA (Hayes et al. 2019). A final recovery plan for the 
fin whale was published in 2010 (NOAA Fisheries 2010b), and a recent five-year review of the current 
recovery plan recommended downlisting from endangered to threatened due to an overall increasing world 
population (NOAA Fisheries 2019b). A fin whale has a sleek, streamlined body with a V-shaped head. Fin 
whales have distinctive coloration: black or dark brownish-gray on the back and sides, and white on the 
underside (NOAA Fisheries 2010b). Head coloring is asymmetrical: dark on the left side of the lower jaw, 
white on the right-side of the lower jaw. Many fin whales have several light-gray, V-shaped chevrons 
behind their heads, and the underside of the tail flukes is often white with a gray border; these markings are 
unique and can be used to identify individuals (NOAA Fisheries 2010b). They feed on krill and small 
schooling fish during the summer and fast during the winter. Fin whales are the second-largest living whale 
species on the planet and are found world-wide in all temperate and polar oceans (Kenney and Vigness-
Raposa 2010; NOAA Fisheries 2019b). Fin whale hearing is in the LF range (Southall et al. 2007; NOAA 
Fisheries 2018a). 

The range of fin whales in the North Atlantic extends from the Gulf of Mexico, Caribbean Sea, and 
Mediterranean Sea in the south to Greenland, Iceland, and Norway in the north (Jonsgård 1966; Gambell 
1985). They are the most commonly sighted large whales in continental shelf waters from the mid-Atlantic 
coast of the United States to Nova Scotia, principally from Cape Hatteras and northward (Sergeant 1977; 
Sutcliffe and Brodie 1977; CeTAP 1982, Hain et al. 1992; NOAA Fisheries 2019b). Fin whales are present 
in the Mid-Atlantic region during all four seasons, although sighting data indicate that they are more 
prevalent during winter, spring, and summer (Hayes et al. 2019). While fall is the season of lowest overall 
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abundance off Virginia, they do not depart the area entirely. Fin whales, much like humpback whales, seem 
to exhibit habitat fidelity to feeding areas (Kenney and Vigness-Raposa 2010; Hayes et al. 2019; NOAA 
Fisheries 2019b). While fin whales typically feed in the Gulf of Maine and the waters surrounding New 
England, mating and calving (and general wintering) areas are largely unknown (Hayes et al. 2019). 
Strandings data indicate that calving may take place in the Mid-Atlantic region during October to January 
for this species (Hain et al. 1992).  

The best abundance estimate for fin whales in the western North Atlantic is 1,618 individuals; however, 
there are insufficient data to determine the population trend for fin whales (Hayes et al. 2019). Present 
threats to fin whales are similar to those that threaten other large whale species, namely fishery 
entanglements and vessel strikes. There are no confirmed fishery-related mortalities or serious injuries of 
fin whales reported in the NOAA Fisheries Sea Sampling bycatch database (Hayes et al. 2019). Past records 
on entanglement reported by Glass et al. (2008) show that between 2002 and 2006 fin whales belonging to 
the Gulf of Maine population were involved in eight confirmed entanglements with fishery equipment. Past 
records on mortality reported by NOAA Fisheries data indicate that fin whales are susceptible to ship 
strikes; nine fin whales were confirmed killed by collision from 2005 through 2009 (Hayes et al. 2019). A 
review of recent NOAA Fisheries records for 2012 through 2016 found seven incidents that had sufficient 
information to confirm the cause of death as collisions with vessels and an additional six reported 
observation of fin whales entangled with fishing gear in the U.S. North Atlantic waters (Hayes et al. 2019). 
For the period 2012 through 2016, the minimum annual rate of human-caused mortality and serious injury 
to fin whales was 2.5 per year, including incidental fishery interaction records totaling 1.1 individuals, and 
records of vessel collisions totaling 1.4 whales (Hayes et al. 2019). The likelihood of occurrence of fin 
whales in the Survey Area is high. 

4.2.2 Humpback Whale—Non-Endangered / Non-Strategic for West Indies Distinct 
Population Segment 

The humpback whale (Megaptera novaeangliae) was listed as endangered in 1970 due to a population 
decrease resulting from overharvesting by whaling. A final recovery plan for the humpback fin whale was 
published in 1991 (NOAA Fisheries 1991). In September of 2016, NOAA Fisheries revised the listing and 
identification of 14 distinct population segments (DPS) for humpback whales (81 FR 62259). The Gulf of 
Maine stock is part of the West Indies DPS, which is not ESA-listed and is considered non-strategic under 
the MMPA (Bettridge et al. 2015; Hayes et al 2019); this stock is the one most likely to be found within the 
Survey Area. North Atlantic humpback whale body coloration is primarily dark grey, but individuals have 
a variable amount of white on their pectoral fins, flukes, and belly. Their tail variation is so distinctive that 
the pigmentation pattern on the undersides of their flukes is used to identify individual whales (Katona et 
al. 1981). Humpback whales feed on small prey that is often found in large concentrations, including krill 
and fish such as herring and sand lance (Kenney and Vigness-Raposa 2010; Bettridge et al. 2015). 
Humpback whale hearing is in the LF range (Southall et al. 2007; NOAA Fisheries 2018a).  

Humpback whales exhibit consistent fidelity to feeding areas within the northern hemisphere. The West 
Indies DPS feed in six different areas during spring, summer, and fall: the Gulf of Maine, the Gulf of St. 
Lawrence, Newfoundland/Labrador, western Greenland, Iceland, and Norway (Bettridge et al. 2015; Hayes 
et al. 2019). This DPS of humpback whales migrates from these feeding areas to the West Indies (including 
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the Antilles, the Dominican Republic, the Virgin Islands, and Puerto Rico) where they mate and in the year 
following mating give birth to calves between January and March (NOAA Fisheries 1991; Blaylock et al. 
1995, Bettridge et al. 2015; Hayes et al. 2019). While migrating, humpback whales utilize the Mid-Atlantic 
as a pathway between calving/mating grounds in the south to their feeding grounds in the north (Hayes et 
al. 2019). Not all humpback whales migrate to the Caribbean during winter, and some individuals of this 
species are sighted in mid- to high-latitude areas during winter (Swingle et al. 1993). The Mid-Atlantic area 
may also serve as important habitat for juvenile humpback whales, as evidenced by increased levels of 
juvenile strandings along the Virginia and North Carolina coasts (Wiley et al. 1995).  

The humpback whale population within the North Atlantic has been estimated to include approximately 
11,570 individuals (Waring et al. 2016). According to the latest species SAR, the best estimate of abundance 
for the Gulf of Maine stock of humpback whales is 896 individuals (Hayes et al. 2019). In the North Atlantic 
Ocean, the threats of harmful algal (red tide) blooms, vessel collisions (ship strikes), and fishing gear 
entanglements are a threat to humpback whales and are likely stressors that can moderately reduce the 
population size or the growth rate of the West Indies DPS (Bettridge et al. 2015). Humpback whales that 
were entangled exhibited the highest number of serious injury events of the six species of large whale 
studied by Glass et al. (2008). Historically, between 2002 and 2006, humpback whales belonging to the 
Gulf of Maine stock were involved in 77 confirmed entanglements with fishery equipment and 9 confirmed 
ship strikes (Glass et al. 2008) with recent trends indicating higher numbers of both impacts. Nelson et al. 
(2007) reported that the minimum annual rate of anthropogenic mortality and serious injury to humpback 
whales occupying the Gulf of Maine was 4.2 individuals per year. NOAA Fisheries records for 2006 
through 2010 indicate 10 reports of mortalities as a result of collision with a vessel, and 29 serious injuries 
and mortalities attributed to entanglement (Hayes et al. 2019). For the period 2012 through 2016, the 
minimum annual rate of human-caused mortality and serious injury to the Gulf of Maine humpback whale 
stock averaged 9.7 animals per year, including incidental fishery interaction records totaling 7.1; and 
records of vessel collisions totaling 2.6 (Hayes et al. 2019). Between July and September 2003, a UME that 
included 16 humpback whales was documented in offshore waters of coastal New England and the Gulf of 
Maine. Biotoxin analyses of samples taken from some of these whales found saxitoxin at very 
low/questionable levels and domoic acid at low levels, but neither were adequately documented and 
therefore no definitive conclusions could be drawn (Hayes et al. 2019). There was a UME in 2005 with 
seven humpback whales reported in New England waters and another in 2006 with 21 dead humpback 
whales found between 10 July and 31 December (Hayes et al. 2019). The causes of these UMEs are 
unknown. Additionally, in January 2016 a humpback whale UME was declared for the U.S. Atlantic coast 
due to elevated numbers of mortalities (a total of 105 strandings between 2016 and 2019) but the causes of 
these UME events have not been determined (Hayes et al. 2019; NOAA Fisheries 2019a). Humpback 
whales have the potential to occur in the Survey Area year-round and overall likelihood of occurrence of 
humpback whales in the Survey Area is high. 

4.2.3 Minke Whale—Non-Strategic 

The minke whale (Balaenoptera acutorostrata acutorostrata) is not ESA-listed, and the Canadian East 
Coast stock is listed by NOAA Fisheries as “non-strategic” under the MMPA (Hayes et al. 2019). For the 
common minke whale, three putative subspecies have been proposed: Balaenoptera acutorostrata in the 
North Atlantic, Balaenoptera acutorostrata scammoni in the North Pacific, and the dwarf minke whale, an 
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unnamed subspecies, in the Southern hemisphere (Risch et al. 2019). Minke whales are the smallest and 
are among the most widely distributed of all the baleen whales. Minke whales have a fairly tall, sickle-
shaped dorsal fin located about two-thirds down their back, and their body is black to dark 
grayish/brownish, with a pale chevron on the back behind the head and above the flippers, and a white 
underside. As is typical of baleen whales, minke whales are usually seen either alone or in small groups, 
although large aggregations sometimes occur in feeding areas (Reeves et al. 2002; Risch et al. 2019). Minke 
populations are often segregated by sex, age, or reproductive condition. They feed on schooling fish (e.g., 
herring, sand eel, capelin, cod, pollock, and mackerel), invertebrates (squid and copepods), and euphausiids 
(Risch et al. 2019). Minke whales feed below the surface of the water, and calves are usually not seen in 
adult feeding areas. Minke whale hearing is in the LF range (Southall et al. 2007; NOAA Fisheries 2018a).  

Minke whales occur in the North Atlantic and North Pacific, from tropical to polar waters (Risch et al. 
2019). Generally, they inhabit warmer waters during winter and travel north to colder regions in summer, 
with some animals migrating as far as the ice edge. They are frequently observed in coastal or shelf waters. 
Minke whales off the eastern coast of the United States are considered to be part of the Canadian East Coast 
stock.  

In 2015, the estimate for minke whales in the Canadian East Coast stock was 20,741 (Hayes et al. 2019). 
This population estimate substantially decreased to 2,591 individuals in the most recent 2018 stock 
assessment (Hayes et al. 2019). However, this estimate only covers U.S. waters and slightly beyond into 
Canadian waters, and thus did not cover the habitat of the entire Canadian East Coast stock (Hayes et al. 
2019). This new estimate should not be interpreted as a decline in abundance of this stock, as previous 
estimates are not directly comparable (Hayes et al. 2019). Minke whales have been observed south of New 
England during all four seasons; however, widespread abundance is highest in spring through fall (Waring 
et al. 2016). Minke whales inhabit coastal waters during much of the year and are thus susceptible to 
collision with vessels and bycatch from gillnet and purse seine fisheries (Hayes et al. 2019). From 2008 to 
2012, the minimum annual rate of mortality for the North Atlantic stock from anthropogenic causes was 
approximately 9.9 per year (Waring et al. 2015), while from 2010 to 2014 this decreased to 8.25 per year 
(Hayes et al. 2019). During 2012 through 2016, the average annual minimum detected human-caused 
mortality and serious injury was 7.7 minke whales per year (Hayes et al. 2019). In addition, hunting for 
minke whales continues today by Norway in the northeastern North Atlantic and by Japan in the North 
Pacific and Antarctic (Reeves et al. 2002; Hayes et al. 2019). International trade in the species is currently 
banned. Average annual fishery-related mortality and serious injury does not exceed the PBR for this 
species. In 2012, a confirmed vessel strike resulted in a mortality off Newark, New Jersey. In 2014, a 
confirmed vessel strike resulted in a mortality off Dam Neck, Virginia. In 2015, a fresh carcass of a minke 
whale was reported off Coney Island, New York with wounds consistent with vessel strike. Thus, during 
2012–2016, as determined from stranding and entanglement records, the minimum detected annual average 
was 0.6 common minke whales per year struck by vessels in U.S. waters or first seen in U.S. waters (Hayes 
et al. 2019). A UME of minke whales was declared in January 2017 due to elevated stranding along the 
Atlantic coast, with a total of 73 whales stranded between 2017 and 2019 (Hayes et al. 2019; NOAA 
Fisheries 2019a). The overall likelihood of occurrence of minke whales in the Survey Area is high. 
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4.2.4 Sei Whale—Endangered 

The sei whale (Balaenoptera borealis borealis) is listed as endangered under the ESA and is designated as 
depleted under the MMPA (Hayes et al. 2017). A final recovery plan for the sei whale was published in 
2011 (NOAA Fisheries 2011). A five-year review of the species was completed in 2012 (NOAA Fisheries 
2012) with no change in status and another five year review was initiated in 2018 (pending). Sei whales are 
essentially gray. Their skin is often marked by pits or wounds, which after healing become ovoid white 
scars probably caused mainly by ectoparasitic copepods. The sei whale can be distinguished from all the 
other species, except for smaller minke whales, by the relative shortness of its ventral grooves, which extend 
back only to a point about midway between the flippers and the umbilicus (Jefferson et al. 2015). The dorsal 
fin is usually prominent and curves backward, set about two-thirds of the way back from the tip of the snout 
and, unlike fin whales, tend not to roll high out of the water as they dive. In sei whales, the blowholes and 
dorsal fin are often exposed above the water surface simultaneously. Although sei whales may prey upon 
small schooling fish and squid, available information suggests that calanoid copepods and euphausiids are 
the primary prey of this species (Flinn et al. 2002). However, there are insufficient data pertaining to the 
diet and foraging of sei whales in the waters off of Virginia (Costidis et al 2017). Sei whale hearing is in 
the LF range (Southall et al. 2007; NOAA Fisheries 2018a). 

The sei whale is a widespread species in the world’s temperate, subpolar, subtropical, and tropical marine 
waters. NOAA Fisheries considers sei whales occurring from the U.S. East Coast to Cape Breton, Nova 
Scotia, and east to 42°W as the “Nova Scotia stock” of sei whales (Hayes et al. 2017). Sei whales occur in 
deep water characteristic of the continental shelf edge throughout their range (Hain et al. 1985; Hayes et al. 
2017). In the waters off of Virginia, sei whales are rarely sighted; however, a 2018 aerial survey conducted 
by the U.S. Navy recorded sei whales in the area surrounding Norfolk Canyon (U.S. Navy n.d.).  

There is limited information on the stock identity of sei whales in the North Atlantic (Hayes et al. 2017). 
The best abundance estimate for the Nova Scotia stock of sei whales is 357; however, this estimate must 
be considered low and limited given the known range of the sei whale (Hayes et al. 2017). There are 
insufficient data to determine trends of the Nova Scotian sei whale population. From 2010 through 2014, 
the minimum annual rate of human-caused mortality and serious injury was 0.8 (Hayes et al. 2017). No 
confirmed fishery-related mortalities or serious injuries of sei whales have been reported in the NOAA 
Fisheries Sea Sampling bycatch database (Hayes et al. 2019). There are no UMEs for this species. The 
overall likelihood of occurrence of sei whales in the Survey Area is moderate. 

4.2.5 North Atlantic Right Whale—Endangered 

The North Atlantic right whale (Eubalaena glacialis) is considered one of the most critically endangered 
populations of large whales in the world and is listed as federally endangered under the ESA. The Western 
Atlantic stock is considered depleted under the MMPA (Hayes et al. 2019). There is a recovery plan (NOAA 
Fisheries 2005), for the right whale and recently there was a five-year review of the species (NOAA 
Fisheries 2017). The North Atlantic right whale has had a two percent recovery rate since it was listed as a 
protected species (NOAA Fisheries 2017; Hayes et al. 2019). Distinguishing features for right whales 
include a stocky body, generally black coloration (although some individuals have white patches on their 
undersides), lack of a dorsal fin, a large head (about one quarter of the body length), strongly bowed margin 
of the lower lip, and callosities on the head region. The tail is broad, deeply notched, and all black with 
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smooth trailing edge (Jefferson et al. 2015). Right whales are considered grazers as they swim slowly with 
their mouths open. They are the slowest swimming whales and can only reach speeds up to 16 km/hour 
(km/h; 10 miles/hour). They can dive at least 300 m (1,000 ft) and stay submerged for typically 10 to 15 
minutes, feeding on their prey below the surface (Jefferson et al. 2015). The species’ prey is primarily 
copepods (Calanus finmarchicus believed to be the primary prey) along with other zooplankton including 
Centropages, Pseudocalanus, and cyprids (Mayo and Marx 1990). Right whale hearing is in the LF range 
(Southall et al. 2007; NOAA Fisheries 2018a).  

The species is a strongly migratory species that moves annually between high-latitude feeding grounds and 
low-latitude calving and breeding grounds. The present range of the western North Atlantic right whale 
population extends from the southeastern United States, which is utilized for wintering and calving, to 
summer feeding and nursery grounds between New England and the Bay of Fundy and the Gulf of St. 
Lawrence (Kenney 2009; Hayes et al. 2019). A few events of right whale calving have been documented 
from shallow coastal areas and bays (Kenney 2009). North Atlantic right whales may be found in feeding 
grounds within New England waters between February and May, with peak abundance in late March (Hayes 
et al. 2019). The offshore waters of Virginia, including waters of the Survey Area, are used as a migration 
corridor for right whales. Right whales occur during seasonal movements north or south between important 
feeding and breeding grounds (Knowlton et al. 2002; Firestone et al. 2008). Right whales are known to 
have extensive movements both within and between their winter and summer habitats, and their calving 
grounds are thought to extend as far north as Cape Fear, North Carolina (Hayes et al. 2019). Right whales 
have been observed in coastal Atlantic waters year-round seasons. They have been acoustically detected 
off Georgia and North Carolina in 7 of 11 months monitored (Hodge et al. 2015) and other recent passive 
acoustic studies of right whales off the Virginia coast demonstrate their year-round presence in Virginia 
(Salisbury et al. 2016), with increased detections in fall and late winter/ early spring. They are typically 
most common in the spring (late March) when they are migrating north and in the fall (i.e.., October and 
November) during their southbound migration (Kenney and Vigness-Raposa 2010; NOAA Fisheries 2017). 
There were sightings of up to eight right whales on two separate days in coastal Virginia in April of last 
year (April 9 and 11, 2018; Cotter 2019). Currently, there are no marine mammal sanctuaries in the waters 
off Virginia pertaining to critical habitat for North Atlantic right whales (NOAA Fisheries 2005; Hayes et 
al. 2019). In 2016, the Southeastern U.S. Calving Area Critical Habitat was expanded northward to Cape 
Fear, North Carolina (Hayes et al. 2019).  

Abundance estimates for the North Atlantic right whale population vary. The North Atlantic right whale 
was the first species targeted during commercial whaling operations and was the first species to be greatly 
depleted as a result of whaling operations (Kenney 2009). North Atlantic right whales were hunted in 
southern New England until the early twentieth century. Shore-based whaling in Long Island involved 
catches of right whales year-round, with peak catches in spring during the northbound migration from 
calving grounds off the southeastern United States to feeding grounds in the Gulf of Maine (Kenney and 
Vigness-Raposa 2010). As of the 2003 SAR, there were only 291 North Atlantic right whales in existence, 
which is less than what was reported in the Northern Right Whale Recovery Plan (NOAA Fisheries 2005; 
Waring et al. 2004). This is a tremendous difference from pre-exploitation numbers, which are thought to 
be around 1,000 individuals in the 1600s (Hayes et al. 2019). When the right whale was finally protected 
in the 1930s, it is believed that the North Atlantic right whale population was roughly 100 individuals 
(Waring et al. 2004). In 2015, the western North Atlantic population size was estimated to be at least 476 
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individuals (Waring et al. 2016). That minimum population size estimate decreased to 445 individuals in 
2018 (Hayes et al. 2019). Additional information provided by Pace et al. (2017) confirms that the 
probability that the North Atlantic right whale population has declined since 2010 is 99.99 percent. Data 
indicate that the number of adult females dropped from 200 in 2010 down to 186 in 2015 while males 
dropped from 283 to 272 in the same timeframe. Another cause for concern is the confirmed mortality of 
17 individuals in 2017 alone (Pace et al. 2017). A UME was established for North Atlantic right whale in 
June 2017 due to elevated stranding along the Atlantic coast, especially in the Gulf of St. Lawrence region 
of Canada. This UME for right whale strandings was declared in 2017 based on a high number of dead 
whales discovered in Canadian and U.S. waters and is still considered active with the current total at 30 
whales (NOAA Fisheries 2019a). The mortalities of 17 whales in 2017 equated to roughly 4 percent of the 
population, which is significant given the current population estimate. Contemporary anthropogenic threats 
to right whale populations include fishery entanglements and vessel strikes, although habitat loss, pollution, 
anthropogenic noise, and intense commercial fishing may also negatively impact their populations (Kenney 
2009; Hayes et al. 2019).  

Ship strikes of individuals can impact North Atlantic right whales on a population level due to their critically 
endangered status and their intrinsically small remnant population that persists in the North Atlantic (Laist 
et al. 2001). For the period of 2012 through 2016, the minimum rate of annual human-caused mortality and 
serious injury to right whales averaged 5.56 per year (Hayes et al. 2019). Records from 2012 through 2016 
indicate there have been seven mortalities and 19 serious injuries resulting from entanglement in fishing 
gear or ship strikes (Hayes et al. 2019). From 2010 through 2014, the minimum rate of annual human-
caused mortality and serious injury to this species from fishing entanglements averaged 5.66 per year, while 
ship strikes averaged 1.01 whales per year (Hayes et al. 2019). From 2012 through 2016, this rate decreased 
slightly to an average 5.56 per year, while ship strikes also decreased to an average 0.41 North Atlantic 
right whales per year (Hayes et al. 2019). Environmental fluctuations and anthropogenic disturbance may 
be contributing to a decline in overall health of individual North Atlantic right whales that has been 
occurring for the last three decades (Rolland et al. 2016). The most recent NOAA marine mammal SAR 
states that the low annual reproductive rate of right whales, coupled with small population size, suggests 
anthropogenic mortality may have a greater impact on population growth rates for the species than for other 
whales and that any single mortality or serious injury can be considered significant (Hayes et al. 2019). 
Most ship strikes are fatal to the North Atlantic right whales (Jensen and Silber 2004). Right whales have 
difficulty maneuvering around boats and spend most of their time at the surface, feeding, resting, mating, 
and nursing, increasing their vulnerability to collisions. Mariners should assume that North Atlantic right 
whales will not move out of their way nor will they be easy to detect from the bow of a ship given their 
dark color and low profile while swimming (World Wildlife Fund 2005). To address the potential for ship 
strike, NOAA Fisheries designated the nearshore waters of the Mid-Atlantic Bight as the Mid-Atlantic U.S. 
Seasonal Management Area (SMA) for right whales in December 2008. NOAA Fisheries requires that all 
vessels 65 ft (19.8 m) or longer must travel at 10 knots (18.5 km/h) or less within the right whale SMA 
from November 1 through April 30 when right whales are most likely to pass through these waters (NOAA 
Fisheries 2018c). The most recent SAR noted that studies by Van der Hoop et al. (2015) have concluded 
that large whale vessel strike mortalities decreased inside active SMAs but have increased outside an active 
SMAs even with the implementation of Dynamic Management Areas (DMAs) for right whales observed 
outside of an SMA (Hayes et al. 2019). Portions of the Survey Area are located within the right whale Mid-
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Atlantic SMA at the mouth of the Chesapeake Bay. Based on the current knowledge of right whale 
occurrences and the establishment of an SMA around approaches to Chesapeake Bay, right whales have 
the potential to occur in the Survey Area, and overall likelihood of occurrence of North Atlantic right whales 
in the Survey Area is high. 

4.3 Pinnipeds 

4.3.1 Harbor Seal—Non-strategic 

The harbor seal (Phoca vitulina vitulina) is not ESA-listed, and NOAA Fisheries considers the North Atlantic 
stock as “non-strategic” under the MMPA (Hayes et al. 2019). Harbor seals have short, dog-like snouts. 
Coloration varies by individual, but has two basic patterns: light tan, silver, or blue-gray with dark speckling 
or spots, or a dark background with light rings (Jefferson et al. 2015). Male harbor seals are 1.7 and 1.9 m (5.6 
and 6.2 ft) in length, with females being slightly smaller than males (Wynne and Schwartz 2014; Kenney and 
Vigness-Raposa 2010, Jefferson et al. 2015). Harbor seals prey upon small to medium-sized fish, followed by 
octopus and squid, and lastly by shrimp and crabs (Kenney and Vigness-Raposa 2010). Fish eaten by harbor 
seals include commercially important species such as mackerel, herring, cod, hake, smelt, shad, sardines, 
anchovy, capelin, salmon, rockfish, sculpins, sand lance, trout, and flounders (Kenney and Vigness-Raposa 
2010). They spend about 85 percent of the day diving, and much of the diving is presumed to be active 
foraging in the water column or on the seabed. They dive to depths of about 10 to 150 m (30 to 500 ft), 
depending on location. Harbor seals forage in a variety of marine habitats, including deep fjords, coastal 
lagoons and estuaries, and high-energy, rocky coastal areas. They may also forage at the mouths of freshwater 
rivers and streams, occasionally traveling several hundred miles upstream (Reeves et al. 2002). Except for a 
strong bond between mothers and pups, harbor seals are generally intolerant of close contact with other seals. 
Nonetheless, they are gregarious, especially during the molting season, which occurs between spring and 
autumn depending on geographic location. They may haul out to molt at a tide bar, sandy or cobble beach, or 
exposed intertidal reef. During this haul-out period, they spend most of their time sleeping, scratching, 
yawning, and scanning for potential predators such as humans, foxes, coyotes, bears, and raptors (Reeves et 
al. 2002). In late autumn and winter, harbor seals may be at sea continuously for several weeks or more, 
presumably feeding to recover body mass lost during the reproductive and molting seasons and to fatten up 
for the next breeding season (Reeves et al. 2002). They have an underwater hearing range of 50 hertz (Hz) to 
86 kHz and are functionally grouped with other phocid seals (NOAA Fisheries 2018a).  

Harbor seals are the most abundant seals in the waters of the eastern United States and are commonly found 
in all nearshore waters of the Atlantic Ocean from Newfoundland, Canada southward to northern Florida 
(Hayes et al. 2019). While harbor seals occur year-round north of Cape Cod, they only occur south of Cape 
Cod (southern New England to New Jersey) during winter migration, typically September through May 
(Kenney and Vigness-Raposa 2010; Hayes et al. 2019). During the summer, most harbor seals can be found 
north of Massachusetts within the coastal waters of central and northern Maine as well as the Bay of Fundy 
(Hayes et al. 2019). 

The current western North Atlantic stock is estimated to consist of 75,834 individuals (Hayes et al. 2019). 
Historically, these seals have been hunted for several hundred to several thousand years. Harbor seals are still 
killed legally in Canada, Norway, and the United Kingdom to protect fish farms or local fisheries (Reeves et 
al. 2002). From 2012 to 2016, the average rate of mortality for the western North Atlantic harbor seal stock 
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from anthropogenic causes was approximately 345 per year (Hayes et al. 2017). From 2012 to 2016, 1,198 
harbor seal stranding mortalities were reported between Maine and Florida with 5.8 percent showing signs of 
human interaction including fisheries entanglement (11 individuals), shooting (three individuals), and vessel 
strike (16 individuals) with the remainder of unknown causes (Hayes et al. 2019). Average annual fisheries-
related mortality and serious injury does not exceed the PBR for this species (Hayes et al. 2019). Recent data 
show increased numbers of harbor seal mortalities have occurred across Maine, New Hampshire, and 
Massachusetts, and as a result NOAA Fisheries declared a UME (NOAA Fisheries 2019a). The UME was 
expanded to cover all seal strandings from Maine to Virginia (the UME also includes gray, harp, and hooded 
seals). The main cause seems to be illness as a result of phocine distemper virus (NOAA Fisheries 2018). The 
overall likelihood of occurrence of harbor seals in the Survey Area is high. 

5 TYPE OF INCIDENTAL TAKING AUTHORIZATION REQUESTED 

The Applicant is requesting the authorization for potential non-lethal “taking” of small numbers of marine 
mammals to allow for incidental harassment resulting from the marine surveys. The request is based upon 
projected HRG activities during the anticipated schedule as stated in Section 2.1. 

The potential underwater noise impacts of anticipated HRG surveys were evaluated against the criteria 
prescribed in the revised NOAA Fisheries (2018a) Technical Guidance. To ensure that the potential for take 
by Level A and B harassment is avoided and/or minimized to the maximum extent possible, the Applicant 
has committed to the mitigation measures as outlined in Sections 11.0 and 13.0, which have been 
successfully implemented during similar activities in the North Atlantic. 

As detailed in Section 1.2, HRG equipment use would generate underwater noise with sounds exceeding 
the 160 dBRMS90% re 1 μPa threshold for Level B harassment for impulsive sound and the injury thresholds 
for Level A harassment for certain hearing groups and pieces of equipment. The Applicant is requesting 
the authorization for the incidental take by harassment, of small numbers of marine mammals pursuant to 
Section 101 (a) (5) of the MMPA and in accordance with 50 CFR § 216 Subpart I, in support of the 
Applicant’s survey activities. This request is being submitted to specifically address survey sound-
producing data acquisition equipment that operate below 200 kHz, in support of the Applicant’s survey 
activities as further detailed in Section 6. 

6 TAKE ESTIMATES FOR MARINE MAMMALS 

The Applicant seeks authorization for potential “taking” of small numbers of marine mammals under the 
jurisdiction of NOAA Fisheries in the proposed Survey Area. Anticipated impacts to marine mammals from 
the proposed survey activities will be associated with noise propagation from the use of specific HRG 
survey equipment. It should be noted that the estimates of exposure for marine mammals as presented in 
this section are conservative. 

6.1 Basis for Estimating Numbers of Marine Mammals that Might be Taken 
by Harassment from HRG Activities 

Most marine animals can perceive underwater sounds over a broad range of frequencies from about 7 Hz 
to more than 160,000 Hz (160 kHz) (Table 6-1). Many of the dolphins and porpoises use even higher 
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frequency sound for echolocation and perceive these high frequency sounds with high acuity. Marine 
mammals respond to low-frequency sounds with broadband intensities of more than about 120 dB re 1 µPa, 
or about 10 to 20 dB above natural ambient noise at the same frequencies (Richardson et al. 2013). 

Table 6-1 Functional Hearing Range of Marine Mammals 

Species Estimated Auditory Bandwidth 

LF cetaceans (baleen whales) 7 Hz to 35 kHz 

MF cetaceans (dolphins, toothed whales, beaked whales, 
bottlenose whales) 

150 Hz to 160 kHz 

HF cetaceans (true porpoises, Kogia, river dolphins, 
cephalorhynchid, Lagenorhynchus cruciger & L. australis) 

275 Hz to 160 kHz 

Phocid pinnipeds (underwater) (true seals) 50 Hz to 86 kHz 

Otariid pinnipeds (underwater) (sea lions and fur seals) 60 Hz to 39 kHz 

Source: NOAA Fisheries 2018a 

 
Sound is important to marine mammals for communication, individual recognition, predator avoidance, 
prey capture, orientation, navigation, mate selection, and mother-offspring bonding. Potential effects of 
anthropogenic sounds to marine mammals can include physical injury (e.g., temporary or permanent loss 
of hearing sensitivity), behavioral modification (e.g., changes in foraging or habitat-use patterns), and 
masking (the prevention of marine mammals from hearing important sounds). 

6.1.1 Propagation Models 

Two separate calculation methodologies were used to calculate  distances to Level A (PTS onset) and Level B 
acoustic harassment thresholds, both following prescriptive guidance provided by NOAA Fisheries. The Level 
A harassment cumulative PTS criteria were applied to the formulaic spreadsheet provided by NOAA Fisheries, 
which has been updated to reflect NOAA Fisheries’ 2018 Revisions to Technical Guidance (NOAA Fisheries 
2018a). PTS onset acoustic thresholds estimated in the NOAA Fisheries User Spreadsheets rely on overriding 
default values, calculating individual adjustment factors, and using the difference between levels with and 
without weighting functions for each of the five categories of hearing groups. The new adjustment factors in 
the spreadsheets allow for the calculation of cumulative sound exposure level (SELcum) distances and peak 
sound exposure (PK) distances and account for the accumulation (Safe Distance Methodology) using the source 
characteristics (duty cycle and speed) after Silve et al. (2014). The HRG systems evaluated were input as non-
impulsive- and impulsive mobile sources within the NOAA Fisheries User Spreadsheet as appropriate  

The Level B harassment distances for each piece of HRG equipment operating below 200 kHz were 
calculated per NOAA Fisheries’ Interim Recommendation for Sound Source Level and Propagation 
Analysis for High Resolution Geophysical Sources, October 24, 2019 (NOAA Fisheries 2019c). The 
methodology is new and is detailed within the referenced document. Methods used to estimate the 
horizontal distance to the 160 dB re 1 μPa isopleth include the in-beam distance at which 160 dB re 1 μPa 
is reached:  

SPL(𝑟)=S𝐿−𝑃𝐿(𝑟) 

Where: 

SPL = sound pressure level (dB re 1 μPa), 
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r = in-beam range (m),  
SL = in-beam source level (dB re 1 μPa m), and  
PL = propagation loss as a function of distance.  

Propagation loss is calculated using: 

𝑃𝐿(𝑟)=20Log10(𝑟)+𝛼(𝑓)∙𝑟/1000 

Where: 

∝ = absorption coefficient (dB/km), and  
f = frequency (kHz).  

The absorption coefficient is approximated using: 

𝛼(𝑓)≈0.000339𝑓2 + 48.5( 𝑓2 / (𝑓2 + 5715.36)  

When a range of frequencies is produced by a source, the lowest frequency is used for determining the 
absorption coefficient. 

For a downwards-pointing source with a beamwidth less than 180°, the vertical impact distance (V) is 
calculated from the in-beam range using the following equation: 

V = r∙cos(𝜃/2) 

Where:  

θ = -3 dB beamwidth. 

The horizontal impact distance (R) is calculated, accounting for the beamwidth and vertical sound 
proprgation characteristics using the following equation: 

𝑅=v∙tan(𝜃/2) 

Therefore, the Level A harassment calculation methodology prescribed by NOAA Fisheries does not 
account for the influences of absorption, water depth, and/or beamwidth whereas the October 2019 
guidance issued to evaluate distances to Level B thresholds does account for those factors. 

6.1.2 Model Input Parameters 

As indicated, prescriptive calculation methodologies provided by NOAA Fisheries were used to calculate 
maximum distances to the Level A and B harassment regulatory thresholds. The calculation methodologies 
do not allow for inclusion of site-specific environmental parameters but do incorporate Project-specific 
sound source characteristics including the following:   

 Level A harassment: 

o Manufacturer sound source level  
o Source Velocity  
o Pulse Duration  
o Repetition Rate 
o Duty Cycle 
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 Level B harassment: 

o Manufacturer sound source level  
o Frequency 
o Beamwidth 
o Water depth 

The majority of this information is identified or calculated based on HRG equipment data given in Table 
1-2. In addition, absorption is included in the updated Level B harassment calculation methodology. The 
calculation of absorption coefficient varies with frequency, temperature, salinity, and pH, the largest factor 
driving the absorption coefficient is frequency. Therefore, to calculate the distances to the Level B 
threshold, the lower end of the equipment operating frequency is used and other factors (temperature, 
salinity, and pH) are neglected. 

6.1.3 Calculation of Range to Regulatory Thresholds 

As outlined above, calculation NOAA Fisheries’ calculation methodologies were used to evaluate 
maximum distances to the Level A and B harassment regulatory thresholds. Table 6-2 shows the maximum 
distances to the Level A harassment regulatory thresholds for each type of HRG equipment proposed. 
Results calculated using the NOAA Fisheries 2018 guidance and the accompanying Optional User 
Spreadsheet for each type of survey equipment is provided in Appendix A.  

Table 6-2 Maximum Distances (meters) to Level A Harassment Regulatory Thresholds by 
Equipment Category 

HRG System 
Representative HRG 

Equipment 

Marine Mammal Group PTS Onset  

LF 
cetaceans 

MF 
cetaceans 

HF 
cetaceans 

Phocid 
pinnipeds 

Otariid 
pinnipeds 

199 dB 
SELcum 

198 dB 
SELcum 

173 dB 
SELcum 

201 dB 
SELcum 

219 dB 
SELcum 

Multibeam 
Echosounder 

R2Sonics 2026 0 0 14.4 0 0 

Synthetic 
Aperture Sonar, 
combined 
bathymetry/ 
sidescan 

Kraken Aquapix N/A N/A N/A N/A N/A 

Sidescan Sonar 
Edgetech 4200 dual 
frequency 

N/A N/A N/A N/A N/A 

Parametric SBP 
Innomar SES-2000 
Medium 100 

12.1 14.7 3,950.3 4.8 0.1 

Non-Parametric 
SBP 

Edgetech 216 Chirp 0 0 0.4 0 0 

Edgetech 512 Chirp 0 0 0.1 0 0 

Medium 
Penetration 
Seismic 

Geo Marine Dual 400 
Sparker 800J 

0.1 0 1.5 0.1 0 

Applied Acoustics S-Boom 
(Triple Plate Boomer 
1000J) 

5.9 0.2 54.2 3.5 0.1 

Notes: 
1 N/A indicates the high-resolution geophysical (HRG) source emit frequency is outside of given marine mammal hearing range. 
dB re 1 µPa m – decibels referenced to 1 microPascal at 1 meter.  
RMS – root-mean-square 
SBP – subbottom profiler 
SELcum – cumulative sound exposure level expressed as dB re 1 µPa2  
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The Level A harassment distances are larger than would be expected. This is because, as indicated above, 
the Level A harassment calculations do not take into account beamwidth and absorption. NOAA Fisheries 
has not provided guidance as to how to account for beamwidth and absorption. The calculated Level A 
harassment distances should not be used to calculate take.  

The Level B harassment distances for each piece of HRG equipment operating below 200 kHz were 
calculated per NOAA Fisheries’ Interim Recommendation for Sound Source Level and Propagation 
Analysis for High Resolution Geophysical Sources. The distances to the 160 dB RMS re 1 μPa isopleth for 
Level B harassment are presented in Table 6-3. 

Table 6-3 HRG Equipment - Distances to Regulatory Level B Harassment Thresholds  

HRG Survey Equipment 
Source Level (SLRMS) 

(dB re 1μPa) 
Lateral Distance (m) to Level B 

Thresholds Used in Take Analysis 

R2Sonics 2026 191 0.3 

Kraken Aquapix N/A N/A 

Edgetech 4200 dual frequency N/A N/A 

Innomar SES-2000 Medium 100 241 0.7 

Edgetech 216 Chirp 193 10.2 

Edgetech 512 Chirp 177 2.4 

Geo Marine Dual 400 Sparker 800J 200 100.0 

Triple Plate Boomer 1000J 203 21.9 

Notes: 
1 N/A indicates operating frequencies are above all relevant marine mammal hearing thresholds and outside standard 
underwater test equipment measurement ranges. 
dB re 1 µPa m – decibels referenced to 1 microPascal at 1 meter (m)  

 

The survey activities that have the potential to cause harassment as defined by the MMPA 
(160 dBRMS90% re 1 µPa) include the noise produced by the Geo Marine Dual 400 Sparker 800J (see Table 
6-3), which results in the furthest distance to the Level B harassment criteria at 100.0 m (328 ft). Therefore, 
the Applicant has applied the evaluated distance of 100.0 m (328 ft) to the 160 dBRMS90% re 1 μPa Level B 
harassment criteria as the basis for determining potential take when the Geo Marine Dual 400 Sparker 800J 
is in operation. In addition, when the Sparker is not in operation, the Triple Plate Boomer 1000J (see Table 
6-3), results in the furthest distance to the Level B harassment criteria at 21.9 m (72 ft). Therefore, the 
Applicant has applied the evaluated distance of 22.0 m (72 ft) to the 160 dBRMS90% re 1 μPa Level B 
harassment criteria as the basis for determining potential take when not operating the Sparker. It is 
anticpated that the Sparker will be in use during the HRG surveys in the Lease Area and will only be in use 
at most 25 percent of the time in the export cable corridor.  

The basis for the take estimate is the number of marine mammals that would be exposed to sound levels in 
excess of Level B harassment criteria (160 dBRMS90% re 1 μPa). Typically, this is determined by multiplying 
the ZOI out to the Level B harassment criteria isopleth by local marine mammal density estimates and then 
correcting for seasonal use by marine mammals, seasonal duration of Project-specific noise-generating 
activities, and estimated duration of individual activities when the maximum noise-generating activities are 
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intermittent or occasional. In the absence of any part of this information, it becomes prudent to take a 
conservative approach to ensure the potential number of takes is not greatly underestimated. 

The estimated distance of the daily vessel trackline was determined using the estimated average speed of 
the vessel and the 24-hour operational period within each of the corresponding survey segments. All noise-
producing survey equipment is assumed to be operated concurrently. Using the distance of 100.0 m (328 ft) 
to the 160 dBRMS90% re 1 μPa Level B harassment isopleth for when the Sparker is in use, and 22.0 m (72 ft) 
to the 160 dBRMS90% re 1 μPa Level B harassment isopleth for when the Triple Plate Boomer 1000J is in 
use, the estimated daily vessel track of approximately 121.54 km (75.5 mi) for 24-hour operations, inclusive 
of an additional circular area to account for radial distance at the start and end of a 24-hour cycle, gives 
estimates of incidental take by HRG survey equipment based on the ensonified area around the survey 
equipment as depicted in Table 6-4.  

Table 6-4 Survey Segment Distances and ZOIs at Level B Harassment Distances 

Survey Segment 
Number of 

Active Survey 
Vessel Days 

Estimated 
distances per 

day (km) 

Calculated ZOI 
per day (km2) 

Lease Area Survey (Sparker In Use) 149 

121.54 
24.34 

Export Cable Corridor Survey (Sparker In Use) 3 

Export Cable Corridor Survey (No Sparker In Use)  9 5.35 

 

6.2 Estimate of Numbers of Marine Mammals that Might be Taken by 
Harassment from HRG Activities 

Estimates of take are computed according to the following formula as provided by NOAA (Personal 
Communication, November 24, 2015): 

Estimated Take = D x ZOI x (d) 
 
Where: 

D = average highest species density (number per km2) 
ZOI = maximum ensonified area to MMPA threshold for impulsive noise 
(160 dBRMS90% re 1 μPa) 
d = number of days 

 
Per new NOAA guidance for mobile sound sources, the ZOI was calculated according to the following 
formula (Personal Communication, November 24, 2015): 

ZOI = maximum ensonified area around the sound source x the expected distance travelled 
over a 24-hr period. 

Refer to Tables 6-2 and 6-3 for the calculated ZOI for each of the proposed HRG survey segments. 

The data used as the basis for estimating species density for the Survey Area are derived from data provided 
by Duke University’s Marine Geospatial Ecology Lab and the Marine-life Data and Analysis Team. This 
dataset is a compilation of the best available marine mammal data (1994-2018) and was prepared in a 
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collaboration between Duke University, Northeast Regional Planning Body, University of Carolina, the 
Virginia Aquarium and Marine Science Center, and NOAA (Roberts et al. 2016a; Curtice et al. 2018). 
Recently, these data have been updated with new modeling results and have included density estimates for 
pinnipeds (Roberts et al. 2016b; 2017; 2018). Because the seasonality of, and habitat use by, gray seals 
roughly overlaps with harbor seals, the same overestimated abundance assumption of the southern New 
England population of gray seals can be applied. Pinniped density data (as presented in Roberts et al. 2016b; 
2017; 2018) were used to estimate pinniped densities for each survey segment. 

Due to the spatial distribution and transient nature of marine mammal species identified and the 
implementation of the mitigation measures as described in Section 11, these activities are not likely result 
in serious injury or death.  

6.2.1 Estimate of Potential Project HRG Survey Takes by Harassment  

For this analysis of potential takes, the maximum range to the regulatory thresholds along each radial were 
combined to create a polygon that forms the impact area or ZOI surrounding the sound source along the 
daily trackline distance for HRG survey activities. While the largest ZOI incorporates the Geo Marine 
Sparker Level B harassment isopleth distance of 100 m (328 ft), it is estimated that this piece of equipment 
will only be in operation a maximum of 3 days within the export cable corridor survey area. The remainder 
of survey activies within the export cable corridor (9 days) will utilize a ZOI as established by the Triple 
Plate Boomer 1000J Level B harassment isopleth distance of 22 m (72 ft). The parameters in Table 6-4 
were used to estimate Level B harassment for marine mammals for the entire HRG Survey Area utilizing 
the respective ZOI and duration for each segment of the survey. Density data from Roberts et al. (2016b, 
2017, and 2018) were mapped within the boundary of the Survey Area for each segment (Figure 1-1) using 
geographic information systems. For each survey segment, the maximum densities as reported by Roberts 
et al. (2016b, 2017, and 2018), were averaged by season over the survey duration (for spring, summer, fall 
and winter) for the entire HRG Survey Area based on the proposed HRG survey schedule (see Section 2.0). 
The maximum average seasonal density within the HRG survey schedule was then selected for inclusion 
in the take calculations. 

All noise-producing survey equipment is assumed to be operated concurrently. The ensonified area specific 
to Level B harassment, as well as the projected duration of each respective survey segment, was then used 
to produce the results of take calculations provided in Table 6-5. It should be noted that calculations do not 
take into account whether a single animal is harassed multiple times or whether each exposure is a different 
animal. Therefore, the numbers in Table 6-5 are the maximum number of animals that may be harassed 
during the HRG surveys (i.e., the Applicant assumes that each exposure event is a different animal).  

For pinnipeds, because the seasonality of, and habitat use by, gray seals roughly overlaps with harbor seals, 
the same estimated abundance has been applied to both gray and harbor seals. Pinniped density data (as 
presented in Roberts et al. 2016b, 2017, and 2018) were used to estimate pinniped numbers presented in 
Table 6-5. These data, as presented by Roberts et al. (2016b, 2017, and 2018) do not differentiate between 
pinniped species.  
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Table 6-5 Marine Mammal Density and Estimated Level B Harassment Take Numbers at the 100-m Distance 

Species 

Lease Area Cable Route Corridor 
(Sparker In Use) 

Cable Route Corridor 
(No Sparker In Use) 

Adjusted Totals 

Average 
Seasonal 
Density1 

(No./100 km²) 

Calculated 
Take 
(No.) 

Average 
Seasonal 
Density1 

(No./100 km²) 

Calculated 
Take 
(No.) 

Average 
Seasonal 
Density1 

(No./100 km²) 

Calculated 
Take 
(No.) 

Take 
Authorization 

(No.) 

Percent of 
Population 

North Atlantic right whale 0.078 2.816 0.049 0.036 0.049 0.023 0 4 0 4 

Humpback whale 0.085 3.087 0.066 0.048 0.066 0.032 04 0 4 

Fin whale 0.261 9.448 0.122 0.089 0.122 0.059 04 0 4 

Sei whale 0.002 0.089 0.001 0.000 0.001 0.000 04 0 4 

Sperm whale 0.007 0.238 0.002 0.002 0.002 0.001 04 0 4 

Minke whale 0.114 4.151 0.041 0.030 0.041 0.020 04 0 4 

Long-finned pilot whale 0.029 1.038 0.010 0.007 0.010 0.005 2 0.035 

Bottlenose dolphin (Offshore) 18.539 504.234 2 50.932 3.719 2 50.932 2.452 2 511 0.659 

Bottlenose dolphin (Southern Migratory 
Coastal) 

18.539 168.078 2 50.932 33.470 2 50.932 22.068 2 224 5.972 

Short beaked common dolphin 1.842 66.797 0.613 0.447 0.613 0.295 68 0.097 

Atlantic white-sided dolphin 1.185 42.992 0.386 0.282 0.386 0.186 44 0.090 

Spotted dolphin 0.729 26.425 0.219 0.160 0.219 0.106 27 0.060 

Risso’s dolphin 0.017 0.605 0.004 0.003 0.004 0.002 1 0.005 

Harbor porpoise 1.059 38.396 0.375 0.274 0.375 0.181 39 0.049 

Harbor seal 3 0.916 33.210 0.806 0.588 0.806 0.388 35 0.046 

Gray Seal 3 0.916 33.210 0.806 0.588 0.806 0.388 35 0.129 
Notes: 
1 Cetacean density values from Duke University (Roberts et al. 2016b, 2017, 2018).  
2 Estimates split based on bottlenose dolphin stock preferred water depths (Reeves et al. 2002; Hayes et al. 2018). 
3 Pinniped density values from Duke University (Roberts et al. 2016, 2017, 2018) reported as "seals" and not species-specific. 
4 Exclusion zone exceeds Level B isopleth; take adjusted to 0 given mitigation to prevent take.  
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For bottlenose dolphin densities, Roberts et al. (2016b, 2017, and 2018) does not differentiate by individual 
stock. Given the southern coastal migratory stock propensity to be found shallower than the 25-m (82-ft) 
depth isobath north of Cape Hatteras (Reeves et al. 2002; Hayes et al. 2018), the export cable corridor 
segment was roughly divided along the 25-m (82-ft) depth isobath. Roughly 90 percent of the cable corridor 
is 25 m (82 ft) or less in depth. The Lease Area is mostly located within depths exceeding 25 m (82 ft), 
where the southern coastal migratory stock would be unlikely. Roughly 25 percent of the Lease Area survey 
segment is 25 m (82 ft) or less in depth. Therefore, to account for the potential for mixed stocks within the 
export cable corridor, 90 percent of the estimated take calculation will be applied to the southern coastal 
migratory stock and the remaining applied to the offshore migratory stock within the export cable corridor 
survey area. Likewise, within the Lease Area, 25 percent of the estimated take calculation will be applied 
to the southern coastal migratory stock and the remaining applied to the offshore migratory stock.  

In the instance of the North Atlantic right whale, the Applicant has proposed a 500-m (1,640.4-ft) exclusion 
zone that exceeds the distance to the Level B harassment isopleth. Given that the proposed mitigation 
effectively prevents Level B harassment, take has been adjusted to 0 individuals. In addition, the Applicant 
proposes a 100-m (328-ft) exclusion zone to be implemented for all non-delphinid large cetaceans, which 
preclude potential interactions with these species. Therfore, take estimates were adjusted to 0 individuals 
for these species. Note that other mitigation measures may be imposed as part of other agreements that the 
Applicant must adhere to, such as the lease agreement with BOEM. 

7 ANTICIPATED IMPACT OF THE ACTIVITY 

Consideration of negligible impact is required for NOAA Fisheries to authorize the incidental take of 
marine mammals. In 50 CFR § 216.103, NOAA Fisheries defines negligible impact to be “an impact 
resulting from a specified activity that cannot be reasonably expected to, and is not reasonably likely to, 
adversely affect the species or stocks [of marine mammals] through effects on annual rates of recruitment 
or survival.” Based upon best available data regarding the marine mammal species (including density, 
status, and distribution) that are likely to occur in the Survey Area, the Applicant concludes that exposure 
to marine mammal species and stocks during marine site characterization surveys would result in short-
term, minimal effects and would not affect the overall annual recruitment or survival for the following 
reasons: 

 As detailed in Section 6.1.3, the modeling indicates resulting acoustic exposures from survey 
activities are within the non-injurious behavioral effects zone (Level B harassment); 

 The potential for take as estimated in Section 6.2.1 represents a highly conservative estimate of 
harassment based upon typical HRG survey scenarios without taking into consideration the effects 
of standard mitigation and monitoring measures; and 

 The mitigation measures as described in Section 11 (below) are designed to avoid and/or minimize 

the potential for interactions with and exposure to marine mammals. 

Marine mammals are mobile, free-ranging animals and have the capacity to exit an area when noise-
producing survey activities are initiated. Based on the conservative take estimations, survey activities may 
disturb more than one individual for some species (mainly dolphins), but, in conjunction with other 
aforementioned factors, we conclude the proposed HRG survey activities are not expected to result in 
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population-level effects and that individuals will return to normal behavioral patterns after activities have 
ceased or after the animal has left the area under survey. 

8 ANTICIPATED IMPACTS ON SUBSISTENCE USES 

There are no traditional subsistence hunting areas in the Survey Area. 

9 ANTICIPATED IMPACTS ON HABITAT 

Bottom disturbance associated with HRG activities will be limited to that caused by the collection of grab 
samples. Grab sampling is necessary in order to validate seabed classifications determined through 
multibeam echosounder and sidescan sonar surveys.  

In addition to limited bottom disturbance from the grab sampling, sound emitted by the various components 
of the HRG equipment would be temporary and localized. Due to the relatively limited area of impact 
compared to the extensive available surrounding habitat, potential impacts from sound are anticipated to be 
negligible on marine mammals. Low numbers of marine mammal takes are expected and minor impacts 
from HRG survey activities are anticipated (BOEM 2014). Similarly, Project impacts to marine mammal 
prey species are expected to be minor and limited to short-term changes that may result in potential prey 
avoidance of the area around the HRG activities (BOEM 2014). Marine mammals and prey species 
impacted by HRG activities will return to normal behavior shortly after the conclusion of survey operations 
in that specific area, and areas of available habitat are in immediate proximity to the area around the HRG 
activities; therefore, impacts to habitat are considered negligible.  

10 ANTICIPATED EFFECTS OF HABITAT IMPACTS ON MARINE 
MAMMALS 

As stated in Section 9, impacts on marine mammals from the loss or modification of habitat from HRG 
survey activities are considered to be negligible.  

11 MITIGATION MEASURES TO PROTECT MARINE MAMMALS AND 
THEIR HABITAT 

Per the conditions outlined in Lease No. OCS-A 0483, the Applicant has committed to the following 
comprehensive set of mitigation measures during marine surveys; the Applicant also commits to engaging 
in ongoing consultations with NOAA Fisheries. The mitigation procedures outlined in this section are based 
on protocols and procedures that have been previously approved by NOAA Fisheries, successfully 
implemented, and resulted in no take of marine mammals for similar offshore projects (ESS 2013; 
Dominion 2013 and 2014). Unless otherwise specified, the following mitigation measures apply to the HRG 
survey activities.  

The Applicant, through their environmental consultant, Tetra Tech, and subcontractors, will develop a 
training program that will be provided to all crew prior to the start of survey activities, and during any 
changes in crew such that all personnel are fully aware and understand the mitigation, monitoring, and 
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reporting requirements. The training program will be provided to NOAA Fisheries for review and approval 
prior to the start of these survey activities. Confirmation of the training and understanding of the 
requirements will be documented on a training course log sheet. Signing the log sheet will certify that the 
crew members understand and will comply with the necessary requirements throughout the survey 
activities. This training program will include vessel strike avoidance protocols (Section 11.1) and will be 
used to train an Environmental Compliance Monitor (ECM) if one is needed (Section 11.4, Visual 
Monitoring Program) to ensure the ECM can sufficiently monitor for the presence of marine mammals and 
ensure compliance with NOAA mitigation, monitoring, and reporting requirements. A briefing will be 
conducted between the supervisors and crews, the PSOs/ECMs, and the Applicant at the outset of the 
Project. The purpose of the briefing will be to establish responsibilities of each party, define the chains of 
command, discuss communication procedures, provide an overview of monitoring purposes, and review 
operational procedures. A lead PSO will be designated who will oversee the execution of the training, the 
ECM, the other PSOs, and other monitoring related duties.  

11.1 Vessel Strike Avoidance Procedures 

The Applicant will ensure that vessel operators and crew maintain a vigilant watch for cetaceans, pinnipeds, 
and sea turtles during all survey activities. Survey vessel crew members responsible for navigation duties 
will receive site-specific training on marine mammal and sea turtle sighting/reporting and vessel strike 
avoidance measures. Vessel strike avoidance measures will include, but are not limited to, the following, 
except under extraordinary circumstances when complying with these requirements would put the safety of 
the vessel or crew at risk: 

 All vessel operators and crew will maintain vigilant watch for cetaceans, pinnipeds, and sea turtles 
and slow down or stop their vessel to avoid striking these protected species.  

 All vessel operators will comply with 10 knot (<18.5 km/h) speed restrictions in any DMA. In 

addition, all vessels 19.8 m (65 ft) or larger operating from November 1 through April 30 will 
operate at speeds of 10 knots (<18.5 km/h) or less. These measures differ slightly from the lease 
stipulations; however, BOEM issued a waiver to more accurately align this condition with 
conditions that have been imposed for similar activities subsequent to issuance of the Lease in 
2013.  

 All vessel operators will reduce vessel speed to 10 knots (<18.5 km/h) or less when mother/calf 
pairs, pods, or larger assemblages of non-delphinoid cetaceans are observed near an underway 
vessel. All survey vessels will maintain a separation distance of 500 m (1,640 ft) or greater from 
any sighted North Atlantic right whale. 

 If underway, vessels must steer a course away from any sighted North Atlantic right whale at 10 
knots (<18.5 km/h) or less until the 500 m (1,640 ft) minimum separation distance has been 
established. If a North Atlantic right whale is sighted in a vessel’s path, or within 100 m (328 ft) to 
an underway vessel, the underway vessel must reduce speed and shift the engine to neutral. Engines 
will not be engaged until the North Atlantic right whale has moved outside of the vessel’s path and 
beyond 100 m (328 ft). If stationary, the vessel must not engage engines until the North Atlantic 
right whale has moved beyond 100 m (328 ft). 
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 All vessels will maintain a separation distance of 100 m (328 ft) or greater from any sighted non-
delphinoid cetacean. If sighted, the vessel underway must reduce speed and shift the engine to 
neutral, and must not engage the engines until the non-delphinoid cetacean has moved outside of 
the vessel’s path and beyond 100 m (324 ft). If a survey vessel is stationary, the vessel will not 
engage engines until the non-delphinoid cetacean has moved out of the vessel’s path and beyond 
100 m (328 ft). 

 All vessels underway will not divert to approach any delphinoid cetacean or pinniped and ensure 
that any vessel underway remains parallel to a sighted delphinoid’s or pinniped’s course whenever 
possible. The vessel will not adjust course and speed until the delphinoid cetacean or pinniped has 
moved beyond 50 m (164 ft) or has moved abeam of the underway vessel. Any vessel underway 
will avoid excessive speed or abrupt changes in direction to avoid injury to the sighted delphinoid 
cetacean or pinniped. All vessels will reduce vessel speed to 10 knots (18.5 km/h) or less when 
pods (including mother/calf pairs) or large assemblages of delphinoid cetacean are observed. The 
vessel will not adjust course and speed until the delphinoid cetaceans have moved beyond 50 m 
(164 ft) or abeam of the vessel. 

 All vessels will maintain a separation distance of 50 m (164 ft) or greater from any sighted 
delphinoid cetacean, sea turtle, or pinniped. 

11.2 Seasonal Operating Requirements 

In the two days prior to and throughout operations, the lead PSO of the monitoring team will consult NOAA 
Fisheries North Atlantic right whale reporting systems for the presence of North Atlantic right whales. The 
proposed activities will occur within the vicinity of the Right Whale Mid-Atlantic SMA at the mouth of the 
Chesapeake Bay. Activities conducted prior to May 1 will need to comply with the seasonal mandatory 
speed restriction period for this SMA (November 1 through April 30) for any work or transit within this 
area. 

Throughout all phases of the survey activities, the Applicant will monitor NOAA Fisheries North Atlantic 
right whale reporting systems for the establishment of a DMA. If NOAA Fisheries should establish a DMA 
in the Lease Area or cable route corridor being surveyed, within 24 hours of the establishment of the DMA 
the Applicant will work with NOAA Fisheries to shut down and/or alter activities to avoid the DMA. 

11.3 Exclusion and Monitoring Implementation 

Use of the survey equipment as listed in Table 1-2 will be dependent on specific survey data needs. 
Therefore, not all data acquisition equipment will be in operation at the same time for the entire duration of 
the survey. For example, the Triple Plate Boomer 1000J, Geo Marine Dual 400 Sparker 800J, and/or 
Innomar Medium 100 Sub-bottom Profiler will only be utilized as needed for specific track line 
investigations. The Applicant acknowledges that Lease Condition 4.3.6.1 requires a 200-m default 
exclusion zone, which is consistent with conditions that have been imposed for similar activities subsequent 
to issuance of the Lease in 2013; however, the Applicant intends to consult with BOEM concerning 
modification to this exclusion zone. The Applicant proposes to use the following exclusion and monitoring 
zones during operation of the HRG equipment:  



Coastal Virginia Offshore Wind Commercial Project Incidental Harassment Authorization 
 

May 2020   Page 39 
 

 500-m (1,640-ft) North Atlantic right whale exclusion zone; 

 100-m (328-ft) non-delphinid large cetacean and ESA-listed marine mammal exclusion zone;  

 20-m (66-ft) Level A exclusion zone (comprehensive of largest calculated PK Level A isopleth, 
3.5 m [11.5 ft]); and  

 200-m (656-ft) monitoring zone for all marine mammals except those species otherwise excluded 
above. 

These proposed mitigation zones have been based on distances to NOAA Fisheries harassment criteria with 
additional buffer distance added for the monitoring zone, such that the monitoring zone conservatively 
encompases each of the two largest, modeled Level B isopleths. These zones will be monitored as described 
in Sections 11.4 through 11.6. 

11.4 Visual Monitoring Program 

Visual monitoring of the established exclusion zones and monitoring zones will be performed by qualified 
and NOAA Fisheries–approved PSOs when operating equipment under 200 kHz. The ECM will be required 
to pass a species identification test and fill out data sheets during a real-time training monitoring event with 
a qualified PSO; the ability to accurately complete data sheets will then be approved by the lead PSO to 
verify the ECM is qualified to monitor in advance of any monitoring events without a qualified PSO present. 
Use of an ECM should be considered as the lower monitoring quality, and PSOs who are subject matter 
experts will be used as much as possible and to the greatest extent.  

Aboard vessels, a visual observer team comprising four NOAA Fisheries–approved PSOs, operating in 
shifts, will be stationed aboard either the respective Project vessel or a dedicated PSO vessel. PSO 
qualifications will include direct field experience on a marine mammal/sea turtle observation vessel and/or 
aerial surveys in the Atlantic Ocean/Gulf of Mexico. All PSOs will work in shifts such that no one monitor 
will work more than 4 consecutive hours without a 2-hour break or longer than 12 hours during any 24-
hour period. During daylight hours, the PSOs will rotate in shifts of one on and three off, and during 
nighttime operations shifts will rotate such that PSOs will work in pairs. Each PSO will monitor 360 degrees 
of the field of vision. The Applicant will provide resumes of NOAA Fisheries-approved PSOs (including 
alternates) to BOEM no later than 7 calendar days prior to the scheduled start of survey operations. The 
resumes of any additional observers must be provided at least 15 calendar days prior to each observer’s 
start date.  

The PSOs will begin observation of the established exclusion zones and monitoring zones, with 
implementation of exclusion zone pre-clearance procedures described in Section 11.3, at the 
commencement of all survey operations. Observations of the zones will continue throughout the survey 
activity and/or while equipment operating below 200 kHz is in use. PSOs will be responsible for visually 
monitoring and identifying marine mammals approaching or entering the established exclusion zones 
during survey activities. It will be the responsibility of the Lead PSO on duty to communicate the presence 
of marine mammals as well as to communicate and enforce the action(s) that are necessary to ensure 
mitigation and monitoring requirements are implemented as appropriate. Observations from other PSOs 
will be communicated to the Lead PSO on duty, who will then be responsible for implementing the 
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necessary mitigation procedures. A PSO mitigation and monitoring communications flow diagram has been 
included as Appendix B. 

The PSOs will be equipped with binoculars and have the ability to estimate distances to marine mammals 
located in proximity to their established zones using range finders. Reticulated binoculars will also be 
available to PSOs for use as appropriate based on conditions and visibility to support the sighting and 
monitoring of marine species. Digital single-lens reflex camera equipment will be used to record sightings 
and verify species identification.  

Per Lease Condition 4.3.3, an Alternative Monitoring Plan (Appendix C) will be implemented during night 
operations when the Triple Plate Boomer 1000J, Innomar Medium 100 Sub-bottom Profiler, and/or Geo 
Marine Dual 400 Sparker 800J are in use in the offshore portions of the Survey Area: vessel-based PSOs 
will use night-vision equipment (night-vision goggles with thermal clip-ons), infrared (IR) technology, and 
Passive Acoustic Monitoring (PAM). Recent studies have concluded that the use of IR (thermal) imaging 
technology may allow for the detection of marine mammals at night as well as improve the detection during 
all periods with automated detection algorithms (Weissenberger 2011). Studies have indicated that IR 
performance is independent of daylight and exhibits an almost uniform, omnidirectional detection 
probability within a radius of 5 km (3.1 miles). Results of studies demonstrate that thermal imaging can be 
used for reliable and continuous marine mammal protection (Zitterbart 2013) within these distances. For 
this reason, the Applicant finds that use of IR systems for mitigation purposes warrants additional 
application in the field as both a stand-alone tool and in conjunction with other alternative monitoring 
methods (e.g., night vision binoculars [specifications available upon request]).  

The Applicant will also include PAM as part of the mitigation measures during nighttime HRG activities 
to provide for optimal acquisition of species detections in the respective areas. A PAM Operator will 
monitor the PAM systems and will liaise closely with the PSOs to ensure effective monitoring. Given the 
range of species that could occur, and that these species vary with regard to their vocalization frequencies 
(high vs. low), the PAM system proposed will consist of an array of hydrophones with three broadband 
(sampling mid-range frequencies of 1 kHz to 170 kHz) and three low-frequency hydrophones (sampling 
range frequencies of 10 Hz to 70 kHz). The PAM systems specification will meet the job requirements and 
expected noise levels and species vocal frequencies.  

The PAM operator(s) will monitor the hydrophone signals in real time both aurally (using headphones) and 
visually (via the monitor screen displays). PAM operators will communicate detections to the Lead PSO 
on duty who will ensure the implementation of the appropriate mitigation measure. Specifications for 
representative night-vision, infrared, and PAM equipment can be provided upon request. These equipment 
specifications are provided as examples of equipment most likely to be utilized. Specific night-vision, IR, 
and PAM equipment models will be subject to availability and will be provided to both NOAA Fisheries 
and BOEM for review and acceptance prior to the start of surveys. 

Observations will take place from the highest available vantage point on the survey vessel. General 360-
degree scanning will occur during the monitoring periods, and target scanning by the PSO will occur when 
alerted of a marine mammal presence. 

Data on all PSO observations will be recorded based on standard PSO collection requirements. This will 
include dates and locations of survey operations; time of observation, location and weather; details of the 
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sightings (e.g., species, age classification [if known], numbers, behavior); and details of any observed 
“taking” (behavioral disturbances or injury/mortality). The data sheet will be provided to both NOAA 
Fisheries and BOEM for review and approval prior to the start of survey activities. In addition, prior to 
initiation of survey work, all crew members will undergo environmental training, a component of which 
will focus on the procedures for sighting and protection of marine mammals and sea turtles. A briefing will 
also be conducted between the survey supervisors and crews, the PSOs, and the Applicant. The purpose of 
the briefing will be to establish responsibilities of each party, define the chains of command, discuss 
communication procedures, provide an overview of monitoring purposes, and review operational 
procedures. 

11.5 Pre-clearance of the Exclusions Zones 

For operation of the Triple Plate Boomer 1000J, Innomar Medium 100 Sub-bottom Profiler, and/or Geo 
Marine Dual 400 Sparker 800J, the Applicant will implement a 30-minute clearance period for ESA-listed 
whales, humpback whales, Kogia, and beaked whales and a 15-minute period for small cetaceans and seals 
of the exclusion zones prior to the initiation of ramp-up (Section 11.6). During this period, the exclusion 
zones will be monitored by the PSOs, using the appropriate visual technology for the duration. These 
measures differ slightly from the lease stipulations; however the Applicant has requested a waiver from 
BOEM to more accurately align this condition with conditions that have been imposed for similar activities 
subsequent to issuance of the Lease in 2013. No night vision, thermal equipment, or PAM will be used for 
shallow, nearshore segments of the Survey Area, as survey activities on a smaller, shallow-draft vessel will 
only be conducted during daylight hours (defined as 30 minutes after dawn to 30 minutes before dusk). 
Ramp-up may not be initiated if any marine mammal is within its respective exclusion zone. If a marine 
mammal is observed within an exclusion zone during the pre-clearance period, ramp-up may not begin until 
the animal(s) has been observed exiting its respective zone or until an additional time period has elapsed 
with no further sightings (i.e., 15 minutes for small odontocetes and pinnipeds and 30 minutes for all other 
species). 

11.6 Ramp-up Procedures 

Where technically feasible, a ramp-up procedure will be used for HRG survey equipment capable of 
adjusting energy levels at the start or re-start of HRG survey activities. A ramp-up procedure will be used 
at the beginning of HRG survey activities to provide additional protection to marine mammals near the 
Survey Area by allowing them to vacate the area prior to the commencement of survey equipment use. The 
ramp-up procedure will not be initiated and no equipment will be powered on, regardless of whether or not 
the equipment is capable of ramp-up, during periods of inclement conditions if the exclusion zone cannot 
be adequately monitored by the PSOs using the appropriate visual technology. When technically feasible, 
survey equipment must be ramped up at the start or re-start of survey activities. Ramp-up must begin with 
the power of the smallest acoustic equipment at its lowest practical power output appropriate for the survey. 
When technically feasible the power must then be gradually turned up and other acoustic sources added in 
a way such that the source level would increase gradually in steps not exceeding 6 dB per 5-minute period.  

Ramp-up activities will be delayed if a marine mammal(s) enters an exclusion zone(s). Ramp-up will not 
continue until the animal has been observed exiting its respective exclusion zone or until an additional time 
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period has elapsed with no further sighting (i.e., 15 minutes for small odontocetes and 30 minutes for all 
other species). 

11.7 Shut-Down and Power-Down Procedures 

The exclusion and monitoring zone around the noise-producing activities will be maintained, as previously 
described, by PSOs and at night by PAM operators for the presence of marine mammals before, during, 
and after any noise-producing activity. The vessel operator will comply immediately with any call for 
shutdown by the Lead PSO.  

An immediate shut-down of the HRG survey equipment will be required if a marine mammal is sighted at 
or within its respective exclusion zone (as defined in Section 11.3). For delphinoid cetaceans and harbor 
porpoise, shut-down will not occur if the animal is determined to be exhibiting voluntary approach (i.e. 
bow-riding) behavior. For seals, non-delphinoid cetaceans and, in particular, the North Atlantic right whale, 
the vessel operator will comply immediately with any call for shut-down by the Lead PSO/ECM. Any 
disagreement between the Lead PSO/ECM and vessel operator will be discussed only after shut-down has 
occurred. Subsequent restart of the survey equipment can be initiated if the animal has been observed 
exiting its respective exclusion zone within 30 minutes of the shut-down or after an additional time period 
has elapsed with no further sighting (i.e., 15 minutes for small odontocetes and 30 minutes for all other 
species). 

If the acoustic source is shut down for reasons other than mitigation (e.g., mechanical difficulty) for brief 
periods (i.e., less than 30 minutes), it may be activated again without ramp-up, if PSOs/ECM have 
maintained constant observation and no detections of any marine mammal have occurred within the 
respective exclusion zones.  

If the acoustic source is shut-down for a period longer than 30 minutes and PSOs have maintained constant 
observation, then ramp-up procedures will be initiated as described in Section 11.6. 

12 MITIGATION MEASURES TO PROTECT SUBSISTENCE USES 

Potential impacts to species or stocks of marine mammals will be limited to individuals of marine mammal 
species located in the Mid-Atlantic region of the United States and will not affect Arctic marine mammals. 
Given that the Survey Area is not located in Arctic waters, the activities associated with the Applicant’s 
HRG survey activities will not have an adverse effect on the availability of marine mammals for subsistence 
uses allowable under the MMPA. 

13 MONITORING AND REPORTING 

13.1 Monitoring 

Visual monitoring protocols are described in Section 11.4. 

13.2 Reporting 

The Applicant will provide the following reports, as necessary, during HRG survey activities: 



Coastal Virginia Offshore Wind Commercial Project Incidental Harassment Authorization 
 

May 2020   Page 43 
 

 The Applicant will contact BOEM and NOAA Fisheries within 24 hours of the commencement of 
survey activities and again within 24 hours of the completion of the activity; 

 The Applicant will report any observed injury or mortality in accordance with NOAA Fisheries’ 
standard reporting guidelines; and 

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

14 SUGGESTED MEANS OF COORDINATION 

All marine mammal data collected by the Applicant during the proposed activities will be provided to 
NOAA Fisheries, BOEM, and other interested government agencies, and will be made available upon 
request to educational institutions and environmental groups. These organizations may be able to use the 
data collected to study ways to reduce incidental harassment and evaluate effects resulting from sources of 
harassment. 
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NOAA Fisheries Optional User Spreadsheets 



USER SPREADSHEET INTRODUCTION
VERSION: 2.0 (2018)

Companion+ User Spreadsheet to:

National Marine Fisheries Service (NMFS): 2018 Revision to: Technical Guidance For Assessing the Effects of 
Anthropogenic Noise on Marine Mammal Hearing:  Underwater Thresholds for Onset of Permanent 
and Temporary Threshold Shifts (Version 2.0)
2018 Revised Technical Guidance web page

 +For more information on the optional methodology provided within this User Spreadsheet, see Appendix D of Technical Guidance (2018)

DISCLAIMER: NMFS has provided this spreadsheet as an optional tool to provide estimated effect distances (i.e., isopleths) where PTS onset 
thresholds may be exceeded. Results provided by this spreadsheet do not represent the entirety of the comprehensive effects analysis, but
rather serve as one tool to help evaluate the effects of a proposed action on marine mammal hearing and make findings required by NOAA’s 
various statutes. Input values are the responsibility of the individual user. 

NOTE: The User Spreadsheet tool provides a means to estimates distances associated with the Technical Guidance’s PTS onset thresholds. 
Mitigation and monitoring requirements associated with a Marine Mammal Protection Act (MMPA) authorization or an Endangered Species Act (ESA) 
consultation or permit are independent management decisions made in the context of the proposed activity and comprehensive effects analysis, and are 
beyond the scope of the Technical Guidance. 

INSTRUCTIONS

STEP 1:  Determine what spreadsheet is appropriate for activity

HOW TO DETERMINE WHICH SPREADSHEET TO USE

1) Is the sound source NON-IMPULSIVE or IMPULSIVE? (If it is unclear which category describes your source, consult NOAA)
a) NON-IMPULSIVE (e.g., drilling, vibratory pile driving, tactical sonar): Go to Question 2
b) IMPULSIVE (e.g., explosives, impact pile driving, seismic): Go to Question 5

2) Is the NON-IMPULSIVE sound source STATIONARY or MOBILE?
a) STATIONARY: Go to Question 3
b) MOBILE: Go to Question 4

3) Is the NON-IMPULSIVE, STATIONARY source CONTINUOUS or INTERMITTENT?
a) CONTINUOUS: Use Spreadsheet A* RED 
*If source is vibratory pile driving: Use Spreadsheet A.1 BRICK 
b) INTERMITTENT: Use Spreadsheet B YELLOW 

4) Is the NON-IMPULSIVE, MOBILE source CONTINUOUS or INTERMITTENT?
a) CONTINUOUS: Use Spreadsheet C ("safe distance" methodology from Sivle et al. 2014) BLUE
b) INTERMITTENT: Use Spreadsheet D ("safe distance" methodology from Sivle et al. 2014) ORANGE

5) Is the IMPULSIVE sound source STATIONARY or MOBILE?
a) STATIONARY: Use Spreadsheet E* GREEN
*If source is impact pile driving: Use Spreadsheet E.1 EVRGRN 
b) MOBILE: Use Spreadsheet F ("safe distance" methodology from Sivle et al. 2014) PURPLE 

STEP 2:  Within the appropriate spreadsheet, fill-in: SAGE CELLS specific to the activity
a) Please provide information used to support values in provided in sage boxes (e.g., surrogate data, direct measurements, etc.)
b) If information is unavailable to fill-out one or more of the sage boxes, please consult NMFS

STEP 3: Estimated PTS isopleths (meter) will be provided in: SKY BLUE CELLS by marine mammal hearing group

STEP 4: When using this spreadsheet to estimate marine mammal takes, please provide a copy of completed spreadsheet used to estimate isopleths

ASSUMPTIONS & ADDITIONAL INFORMATION

1) Marine mammals remain stationary during activity
2) Currently, recovery between intermittent sounds is not considered regardless of time between sounds (i.e., all sounds within the accumulation period are counted)

Suggested (Default*) Weighting Factor Adjustments (WFA), If Input Value is Unknown for Broadband Source:
Source WFA Example Supporting Sources

Seismic 1 kHz
Breitzke et al. 2008; 
Tashmukhambetov et al. 2008; 
Tolstoy et al. 2009

Impact pile 
driving 2 kHz Blackwell 2005; Reinhall and Dahl 

2011
Vibratory pile 
driving

2.5 kHz Blackwell 2005; Dahl et al. 2015

Drilling 2 kHz Greene 1987; Blackwell et al. 2004; 
Blackwell and Greene 2006

* NMFS acknowledges default WFAs are likely conservative
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Technical questions or suggestion on User Spreadsheet: Please contact Amy Scholik-Schlomer (amy.scholik@noaa.gov)

UPDATES (will be posted when change results in the need to recalculate an isopleth; other non-substantive changes may be made periodically but will not result in a version number change)
Original 
Version

Updated 
Version Change Date posted

1.0 1.1 Sheet A, error with formula for phocid pinniped Aug. 22, 2016
1.1 2.0 Corresponds to 2.0 version of Revised Technical Guidance 2018

(2018). Added sheet specific to vibratory pile driving and
 explosives* and added capabilities to calculate peak 
sound pressure level isopleths for impulsive sources

*Explosive sheets are being further evaluated if appropriate.
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HRG System Representative HRG Equipment Operating Frequencies (kHz) RMS Source Level1 (dB re 1 µPa m) Peak Source Level1 (dB re 1 µPa 
m)

Primary beamwidth  (degrees) Pulse Duration (ms)

Sonardyne Ranger 2 USBL 35 - 55 188 191 90 1
EvoLogics S2CR 48 - 78 178 186 Horizontally Omnidirectional 500 - 600

IxBlue GAPS 20 - 30 191 194 200 9 - 11
Multibeam Echosounder R2Sonics 2026 170 - 450 191 221 0.45 x 0.45 - 1 x 1 0.015 - 1.115

Synthetic Aperture Sonar (SAS), combined 
bathymetry/sidescan Kraken Aquapix 337 210 213 > 135 vertical, 1 horizontal 1 - 10

Side Scan Sonar Edgetech 4200 dual frequency 100 206 212 50 vertical, 1 horizontal 5 - 10
Parametric SBP Innomar SES-2000 Medium 100 2 - 22 241 247 1 0.07 - 1

Edgetech 216 Chirp 2 - 16 193 196 15 - 25 5 - 40
Edgetech 512 Chirp 0.5 - 12 177 191 16 - 41 20

Geo Marine Dual 400 GeoSource Sparker 800J 0.25 - 4 200 210 Not beam forming, Omnidirectional 50
Applied Acoustics S-Boom (Triple Plate Boomer) 0.5 - 3.5 203 213 Not beam forming, Omnidirectional 10

Table 7.8 Maximum Distances (meters) to Level A Regulatory Thresolds by Equipment Category

LF cetaceans MF cetaceans HF cetaceans Phocid pinnipeds Otariid pinnipeds
199 dB SELcum 198 dB SELcum 173 dB SELcum 201 dB SELcum 219 dB SELcum

Sonardyne Ranger 2 USBL 0.0 0.0 0.1 0.0 0.0
EvoLogics S2CR 0.0 0.0 2.9 0.0 0.0

IxBlue GAPS 0.0 0.0 1.0 0.0 0.0
Multibeam Echosounder R2Sonics 2026 0.0 0.0 14.4 0.0 0.0

Synthetic Aperture Sonar (SAS), combined 
bathymetry/sidescan Kraken Aquapix N/A N/A N/A N/A N/A

Side Scan Sonar Edgetech 4200 dual frequency N/A N/A N/A N/A N/A
Parametric SBP Innomar SES-2000 Medium 100 12.1 14.7 3950.3 4.8 0.1

Edgetech 216 Chirp 0.0 0.0 0.4 0.0 0.0
Edgetech 512 Chirp 0.0 0.0 0.1 0.0 0.0

Medium Penetration Seismic Geo Marine Dual 400 GeoSource Sparker 0.1 0.0 1.5 0.1 0.0
Applied Acoustics S-Boom (Triple Plate Boomer) 5.9 0.2 54.2 3.5 0.1

N/A indicates the HRG source emit frequency is outside of given marine mammal hearing range.

Source Level (SLRMS)

(dB re 1μPa) Max distance
Sonardyne Ranger 2 USBL 188 17.3 100.0

EvoLogics S2CR 178 7.8
IxBlue GAPS 191 35.0

R2Sonics 2026 191 0.3
Kraken Aquapix N/A N/A

Edgetech 4200 dual frequency N/A N/A
Innomar SES-2000 Medium 100 241 0.7

Edgetech 216 Chirp 193 10.2
Edgetech 512 Chirp 177 2.4

Geo Marine Dual 400 GeoSource Sparker 200 100.0

Applied Acoustics S-Boom (Triple Plate Boomer) 203 21.9

Construction Segment Overall Survey Distances (km)
Duration Operational and Sonar 

Emitting/Days
Estimated distances per day (km) Calculated ZOI per day (km2)

HRG Activity Area 19629 161 121.54 24.34

N/A = Operating frequencies are above all relevant marine mammal hearing thresholds and outside standard underwater test equipment measurement ranges.

Table 7 10. HRG Activity Distances and ZOIs

Subsea Positioning / USBL

Non-Parametric SBP

Table 7 9. HRG Equipment - Distances to Regulatory Level B Thresholds 

HRG Survey Equipment Lateral Distance (m) to Level B 
thresholds used in take analysis

dB re 1 µPa m – decibels referenced to 1 microPascal at 1 meter

kHz – kilohertz

RMS – root-mean-square

USBL – ultra short baseline 

HRG System Representativ e HRG Equipment
Marine Mammal Group PTS Onset

* Operating frequencies are above all relevant marine mammal hearing thresholds, so are not assessed in this IHA.

Table 2.2 Summary of HRG Equipment Proposed for Use

Subsea Positioning / USBL

Non-Parametric SBP

1 Source levels reported by manufacturer.

Medium Penetration Seismic



HRG System HRG Equipment Source Level SPLrms Slant Distance of 
Threshold Distance (m)

Vertical Depth of 
Threshold (m)

Distance w/Beamwidth 
Adjusment (m)

Maximum Water Depth in 
Lease Area

Frequency (kHz) Beamwidth 
(degrees)

Beamwidth 
(radians)

Absorption Coefficient Transmission Loss SPLrms at referenced Distance

Sonardyne Ranger 2 USBL 188 24.5 17.32411614 17.32 38.0 35 90 1.57 9.0 28.0 160.0
EvoLogics S2CR 178 7.8 4.77808E-16 7.80 38.0 48 180 3.14 14.7 18.0 160.0

IxBlue GAPS 191 35 2.14401E-15 35.00 38.0 20 180 3.14 3.3 31.0 160.0
Multibeam Echosounder R2Sonics 2026 191 29.8 29.79886531 0.26 38.0 170 1 0.02 50.3 31.0 160.0

Side Scan Sonar Edgetech 4200 dual frequency 206 123 42.06847763 104.40 38.0 100 140 2.44 34.3 46.0 160.0
Parametric SBP Innomar SES-2000 Medium 100 241 10800 10798.35511 0.66 38.0 2 2 0.03 0.0 81.0 160.0 6 dB adjust based on crocker

Edgetech 216 Chirp 193 44.5 42.98369927 10.18 38.0 2 30 0.52 0.0 33.0 160.0
Edgetech 512 Chirp 177 7.1 6.671817608 2.43 38.0 0.5 40 0.70 0.0 17.0 160.0

Geo Marine Dual 400 GeoSource Sparker 200 100 6.12574E-15 100.00 38.0 0.25 180 3.14 0.0 40.0 160.0 Based on Crocker report
Applied Acoustics S-Boom 203 141 122.1095819 21.94 38.0 3.8 60 1.05 0.1 43.0 160.0

Source Level (SLRMS)

(dB re 1μPa)

Sonardyne Ranger 2 USBL 188 17.3
EvoLogics S2CR 178 7.8

IxBlue GAPS 191 35.0
R2Sonics 2026 191 0.3
Kraken Aquapix N/A N/A

Edgetech 4200 dual frequency N/A N/A
Innomar SES-2000 Medium 100 241 0.7

Edgetech 216 Chirp 193 10.2
Edgetech 512 Chirp 177 2.4

Geo Marine Dual 400 GeoSource Sparker 200 100.0
Double Plate Boomer 1000J 203 21.9

N/A = Operating frequencies are above all relevant marine mammal hearing thresholds and outside standard underwater test 
equipment measurement ranges.

HRG Propagation Modeling Based on the October 2019 Guidelines

Subsea Positioning / USBL

Non-Parametric SBP

Table 7 9. HRG Equipment - Distances to Regulatory Level B Thresholds 

HRG Survey Equipment
Lateral Distance (m) to 

Level B thresholds used 
in take analysis

Medium Penetration Seismic



D: MOBILE SOURCE: Non-Impulsive, Intermittent ("SAFE DISTANCE" METHODOLOGY)
VERSION 2.0: 2018
KEY

User Provided Information
NMFS Provided Information (Technical Guidance)
Resultant Isopleth

STEP 1: GENERAL PROJECT INFORMATION

PROJECT TITLE CVOW

PROJECT/SOURCE INFORMATION Sonardyne Ranger 2 USBL

Please include any assumptions

PROJECT CONTACT Tetra Tech Inc

STEP 2: WEIGHTING FACTOR ADJUSTMENT

Specify if relying on source-
specific WFA, alternative 
weighting/dB adjustment, or 
if using default value

Weighting Factor Adjustment (kHz)¥ 35 source-specific WFA

¥ Broadband: 95% frequency contour percentile 
(kHz) OR Narrowband: frequency (kHz); For 
appropriate default WFA: See INTRODUCTION 
tab † If a user relies on alternative weighting/dB adjustment rather than relying upon the WFA (source-specific 

or default), they may override the Adjustment (dB) (row 63), and enter the new value directly.
 However, they must provide additional support and documentation supporting this modification.

* BROADBAND Sources: Cannot use WFA higher than maximum applicable frequency (See GRAY tab for more information on WFA applicable frequencies)

STEP 3: SOURCE-SPECIFIC INFORMATION
NOTE: Choose either D1 OR D2 method to calculate isopleths (not required to fill in sage boxes for both)
D1: METHOD‡ USING RMS SPL SOURCE LEVEL
Source Level (RMS SPL) 188
Source Velocity (meters/second) 2.045
Pulse Duration (seconds) 0.001
1/Repetition rate^ (seconds) 0.33 NOTE: The User Spreadsheet tool provides a means to estimates distances associated with 

Duty Cycle 0.00 the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements 

Source Factor 1.91199E+16 associated with a Marine Mammal Protection Act (MMPA) authorization or an Endangered 

‡Methodology assumes propagation of 20 log R; Activity duration (time) independent Species Act (ESA) consultation or permit are independent management decisions made in the 
^Time between onset of successive pulses. context of the proposed activity and comprehensive effects analysis, and are beyond the scope 

of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) 0.0 0.0 0.1 0.0 0.0

D2: ALTERNATIVE METHOD† (SINGLE PING/PULSE EQUIVALENT)

Source Level (Single Ping/Pulse SEL)

Source Velocity (meters/second) NOTE: The User Spreadsheet tool provides a means to estimates distances associated 

1/Repetition rate^ (seconds) with the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring 

Source Factor #DIV/0! requirements associated with a Marine Mammal Protection Act (MMPA) authorization

†Methodology assumes propagation of 20 log R; Activity duration (time) independent  or an Endangered Species Act (ESA) consultation or permit are independent management 
^Time between onset of successive pulses. decisions made in the context of the proposed activity and comprehensive effects analysis, 

and are beyond the scope of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

WEIGHTING FUNCTION CALCULATIONS

Weighting Function 
Parameters

Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

a 1 1.6 1.8 1 2
b 2 2 2 2 2
f1 0.2 8.8 12 1.9 0.94
f2 19 110 140 30 25
C 0.13 1.2 1.36 0.75 0.64

Adjustment (dB)† -12.73 -0.06 -0.04 -6.73 -8.79

30625 82.92265352 47.16202823 339.3351801 1922032.66
30626 91.46771083 57.60679597 340.3351801 1924806.407

19.30154004 1.21272881 1.12890625 5.574845679 8.7616
0.051807646 0.747552479 0.725205143 0.178850102 0.113969931

D



D: MOBILE SOURCE: Non-Impulsive, Intermittent ("SAFE DISTANCE" METHODOLOGY)
VERSION 2.0: 2018
KEY

User Provided Information
NMFS Provided Information (Technical Guidance)
Resultant Isopleth

STEP 1: GENERAL PROJECT INFORMATION

PROJECT TITLE CVOW

PROJECT/SOURCE INFORMATION Sonardyne Ranger 2 USBL

Please include any assumptions

PROJECT CONTACT Tetra Tech Inc

STEP 2: WEIGHTING FACTOR ADJUSTMENT

Specify if relying on source-
specific WFA, alternative 
weighting/dB adjustment, or 
if using default value

Weighting Factor Adjustment (kHz)¥ 55 source-specific WFA

¥ Broadband: 95% frequency contour percentile 
(kHz) OR Narrowband: frequency (kHz); For 
appropriate default WFA: See INTRODUCTION 
tab † If a user relies on alternative weighting/dB adjustment rather than relying upon the WFA (source-specific 

or default), they may override the Adjustment (dB) (row 63), and enter the new value directly.
 However, they must provide additional support and documentation supporting this modification.

* BROADBAND Sources: Cannot use WFA higher than maximum applicable frequency (See GRAY tab for more information on WFA applicable frequencies)

STEP 3: SOURCE-SPECIFIC INFORMATION
NOTE: Choose either D1 OR D2 method to calculate isopleths (not required to fill in sage boxes for both)
D1: METHOD‡ USING RMS SPL SOURCE LEVEL
Source Level (RMS SPL) 188
Source Velocity (meters/second) 2.045
Pulse Duration (seconds) 0.001
1/Repetition rate^ (seconds) 0.33 NOTE: The User Spreadsheet tool provides a means to estimates distances associated with 

Duty Cycle 0.00 the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements 

Source Factor 1.91199E+16 associated with a Marine Mammal Protection Act (MMPA) authorization or an Endangered 

‡Methodology assumes propagation of 20 log R; Activity duration (time) independent Species Act (ESA) consultation or permit are independent management decisions made in the 
^Time between onset of successive pulses. context of the proposed activity and comprehensive effects analysis, and are beyond the scope 

of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) 0.0 0.0 0.1 0.0 0.0

D2: ALTERNATIVE METHOD† (SINGLE PING/PULSE EQUIVALENT)

Source Level (Single Ping/Pulse SEL)

Source Velocity (meters/second) NOTE: The User Spreadsheet tool provides a means to estimates distances associated 

1/Repetition rate^ (seconds) with the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring 

Source Factor #DIV/0! requirements associated with a Marine Mammal Protection Act (MMPA) authorization

†Methodology assumes propagation of 20 log R; Activity duration (time) independent  or an Endangered Species Act (ESA) consultation or permit are independent management 
^Time between onset of successive pulses. decisions made in the context of the proposed activity and comprehensive effects analysis, 

and are beyond the scope of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

WEIGHTING FUNCTION CALCULATIONS

Weighting Function 
Parameters

Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

a 1 1.6 1.8 1 2
b 2 2 2 2 2
f1 0.2 8.8 12 1.9 0.94
f2 19 110 140 30 25
C 0.13 1.2 1.36 0.75 0.64

Adjustment (dB)† -19.31 -0.91 -0.25 -12.05 -14.69

75625 352.2216567 240.0231861 837.9501385 11720316.6
75626 366.7590803 260.9801911 838.9501385 11727164.59

87.97504623 1.5625 1.332493297 19.01929012 34.1056
0.011366709 0.614631982 0.690209001 0.052515526 0.029303576

D



D: MOBILE SOURCE: Non-Impulsive, Intermittent ("SAFE DISTANCE" METHODOLOGY)
VERSION 2.0: 2018
KEY

User Provided Information
NMFS Provided Information (Technical Guidance)
Resultant Isopleth

STEP 1: GENERAL PROJECT INFORMATION

PROJECT TITLE CVOW

PROJECT/SOURCE INFORMATION EvoLogics S2CR

Please include any assumptions

PROJECT CONTACT Tetra Tech Inc

STEP 2: WEIGHTING FACTOR ADJUSTMENT

Specify if relying on source-
specific WFA, alternative 
weighting/dB adjustment, or 
if using default value

Weighting Factor Adjustment (kHz)¥ 48 source-specific WFA

¥ Broadband: 95% frequency contour percentile 
(kHz) OR Narrowband: frequency (kHz); For 
appropriate default WFA: See INTRODUCTION 
tab † If a user relies on alternative weighting/dB adjustment rather than relying upon the WFA (source-specific 

or default), they may override the Adjustment (dB) (row 63), and enter the new value directly.
 However, they must provide additional support and documentation supporting this modification.

* BROADBAND Sources: Cannot use WFA higher than maximum applicable frequency (See GRAY tab for more information on WFA applicable frequencies)

STEP 3: SOURCE-SPECIFIC INFORMATION
NOTE: Choose either D1 OR D2 method to calculate isopleths (not required to fill in sage boxes for both)
D1: METHOD‡ USING RMS SPL SOURCE LEVEL
Source Level (RMS SPL) 178
Source Velocity (meters/second) 2.045
Pulse Duration (seconds) 0.6
1/Repetition rate^ (seconds) 1 NOTE: The User Spreadsheet tool provides a means to estimates distances associated with 

Duty Cycle 0.60 the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements 

Source Factor 3.78574E+17 associated with a Marine Mammal Protection Act (MMPA) authorization or an Endangered 

‡Methodology assumes propagation of 20 log R; Activity duration (time) independent Species Act (ESA) consultation or permit are independent management decisions made in the 
^Time between onset of successive pulses. context of the proposed activity and comprehensive effects analysis, and are beyond the scope 

of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) 0.0 0.0 2.9 0.0 0.0

D2: ALTERNATIVE METHOD† (SINGLE PING/PULSE EQUIVALENT)

Source Level (Single Ping/Pulse SEL)

Source Velocity (meters/second) NOTE: The User Spreadsheet tool provides a means to estimates distances associated 

1/Repetition rate^ (seconds) with the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring 

Source Factor #DIV/0! requirements associated with a Marine Mammal Protection Act (MMPA) authorization

†Methodology assumes propagation of 20 log R; Activity duration (time) independent  or an Endangered Species Act (ESA) consultation or permit are independent management 
^Time between onset of successive pulses. decisions made in the context of the proposed activity and comprehensive effects analysis, 

and are beyond the scope of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

WEIGHTING FUNCTION CALCULATIONS

Weighting Function 
Parameters

Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

a 1 1.6 1.8 1 2
b 2 2 2 2 2
f1 0.2 8.8 12 1.9 0.94
f2 19 110 140 30 25
C 0.13 1.2 1.36 0.75 0.64

Adjustment (dB)† -17.23 -0.54 -0.08 -10.29 -12.78

57600 227.8386553 147.0333894 638.2271468 6799132.976
57601 240.2143122 163.9864856 639.2271468 6804349.006

54.49793203 1.417083642 1.248920283 12.6736 21.96234496
0.018349002 0.669318832 0.717915271 0.078780742 0.045497575

D



D: MOBILE SOURCE: Non-Impulsive, Intermittent ("SAFE DISTANCE" METHODOLOGY)
VERSION 2.0: 2018
KEY

User Provided Information
NMFS Provided Information (Technical Guidance)
Resultant Isopleth

STEP 1: GENERAL PROJECT INFORMATION

PROJECT TITLE CVOW

PROJECT/SOURCE INFORMATION EvoLogics S2CR

Please include any assumptions

PROJECT CONTACT Tetra Tech Inc

STEP 2: WEIGHTING FACTOR ADJUSTMENT

Specify if relying on source-
specific WFA, alternative 
weighting/dB adjustment, or 
if using default value

Weighting Factor Adjustment (kHz)¥ 78 source-specific WFA

¥ Broadband: 95% frequency contour percentile 
(kHz) OR Narrowband: frequency (kHz); For 
appropriate default WFA: See INTRODUCTION 
tab † If a user relies on alternative weighting/dB adjustment rather than relying upon the WFA (source-specific 

or default), they may override the Adjustment (dB) (row 63), and enter the new value directly.
 However, they must provide additional support and documentation supporting this modification.

* BROADBAND Sources: Cannot use WFA higher than maximum applicable frequency (See GRAY tab for more information on WFA applicable frequencies)

STEP 3: SOURCE-SPECIFIC INFORMATION
NOTE: Choose either D1 OR D2 method to calculate isopleths (not required to fill in sage boxes for both)
D1: METHOD‡ USING RMS SPL SOURCE LEVEL
Source Level (RMS SPL) 178
Source Velocity (meters/second) 2.045
Pulse Duration (seconds) 0.6
1/Repetition rate^ (seconds) 1 NOTE: The User Spreadsheet tool provides a means to estimates distances associated with 

Duty Cycle 0.60 the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements 

Source Factor 3.78574E+17 associated with a Marine Mammal Protection Act (MMPA) authorization or an Endangered 

‡Methodology assumes propagation of 20 log R; Activity duration (time) independent Species Act (ESA) consultation or permit are independent management decisions made in the 
^Time between onset of successive pulses. context of the proposed activity and comprehensive effects analysis, and are beyond the scope 

of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) 0.0 0.0 2.2 0.0 0.0

D2: ALTERNATIVE METHOD† (SINGLE PING/PULSE EQUIVALENT)

Source Level (Single Ping/Pulse SEL)

Source Velocity (meters/second) NOTE: The User Spreadsheet tool provides a means to estimates distances associated 

1/Repetition rate^ (seconds) with the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring 

Source Factor #DIV/0! requirements associated with a Marine Mammal Protection Act (MMPA) authorization

†Methodology assumes propagation of 20 log R; Activity duration (time) independent  or an Endangered Species Act (ESA) consultation or permit are independent management 
^Time between onset of successive pulses. decisions made in the context of the proposed activity and comprehensive effects analysis, 

and are beyond the scope of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

WEIGHTING FUNCTION CALCULATIONS

Weighting Function 
Parameters

Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

a 1 1.6 1.8 1 2
b 2 2 2 2 2
f1 0.2 8.8 12 1.9 0.94
f2 19 110 140 30 25
C 0.13 1.2 1.36 0.75 0.64

Adjustment (dB)† -24.90 -2.43 -1.17 -17.05 -19.98

152100 1077.353378 844.2830763 1685.31856 47409676.99
152101 1099.377912 880.5925385 1686.31856 47423448.92

318.7362359 2.258437648 1.717169554 60.2176 115.2273434
0.00313737 0.433913404 0.558341492 0.016596593 0.008675975

D



D: MOBILE SOURCE: Non-Impulsive, Intermittent ("SAFE DISTANCE" METHODOLOGY)
VERSION 2.0: 2018
KEY

User Provided Information
NMFS Provided Information (Technical Guidance)
Resultant Isopleth

STEP 1: GENERAL PROJECT INFORMATION

PROJECT TITLE CVOW

PROJECT/SOURCE INFORMATION IXBlue Gaps

Please include any assumptions

PROJECT CONTACT Tetra Tech Inc

STEP 2: WEIGHTING FACTOR ADJUSTMENT

Specify if relying on source-
specific WFA, alternative 
weighting/dB adjustment, or 
if using default value

Weighting Factor Adjustment (kHz)¥ 20 source-specific WFA

¥ Broadband: 95% frequency contour percentile 
(kHz) OR Narrowband: frequency (kHz); For 
appropriate default WFA: See INTRODUCTION 
tab † If a user relies on alternative weighting/dB adjustment rather than relying upon the WFA (source-specific 

or default), they may override the Adjustment (dB) (row 63), and enter the new value directly.
 However, they must provide additional support and documentation supporting this modification.

* BROADBAND Sources: Cannot use WFA higher than maximum applicable frequency (See GRAY tab for more information on WFA applicable frequencies)

STEP 3: SOURCE-SPECIFIC INFORMATION
NOTE: Choose either D1 OR D2 method to calculate isopleths (not required to fill in sage boxes for both)
D1: METHOD‡ USING RMS SPL SOURCE LEVEL
Source Level (RMS SPL) 191
Source Velocity (meters/second) 2.045
Pulse Duration (seconds) 0.011
1/Repetition rate^ (seconds) 1 NOTE: The User Spreadsheet tool provides a means to estimates distances associated with 

Duty Cycle 0.01 the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements 

Source Factor 1.38482E+17 associated with a Marine Mammal Protection Act (MMPA) authorization or an Endangered 

‡Methodology assumes propagation of 20 log R; Activity duration (time) independent Species Act (ESA) consultation or permit are independent management decisions made in the 
^Time between onset of successive pulses. context of the proposed activity and comprehensive effects analysis, and are beyond the scope 

of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) 0.0 0.0 0.8 0.0 0.0

D2: ALTERNATIVE METHOD† (SINGLE PING/PULSE EQUIVALENT)

Source Level (Single Ping/Pulse SEL)

Source Velocity (meters/second) NOTE: The User Spreadsheet tool provides a means to estimates distances associated 

1/Repetition rate^ (seconds) with the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring 

Source Factor #DIV/0! requirements associated with a Marine Mammal Protection Act (MMPA) authorization

†Methodology assumes propagation of 20 log R; Activity duration (time) independent  or an Endangered Species Act (ESA) consultation or permit are independent management 
^Time between onset of successive pulses. decisions made in the context of the proposed activity and comprehensive effects analysis, 

and are beyond the scope of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

WEIGHTING FUNCTION CALCULATIONS

Weighting Function 
Parameters

Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

a 1 1.6 1.8 1 2
b 2 2 2 2 2
f1 0.2 8.8 12 1.9 0.94
f2 19 110 140 30 25
C 0.13 1.2 1.36 0.75 0.64

Adjustment (dB)† -6.35 -0.31 -1.22 -2.48 -3.68

10000 13.83411671 6.29007029 110.8033241 204931.4289
10001 18.36223459 10.94020686 111.8033241 205837.816

4.443804145 1.067208524 1.04123282 2.086419753 2.6896
0.225009919 0.70595435 0.552181836 0.475003038 0.370165302

D



D: MOBILE SOURCE: Non-Impulsive, Intermittent ("SAFE DISTANCE" METHODOLOGY)
VERSION 2.0: 2018
KEY

User Provided Information
NMFS Provided Information (Technical Guidance)
Resultant Isopleth

STEP 1: GENERAL PROJECT INFORMATION

PROJECT TITLE CVOW

PROJECT/SOURCE INFORMATION IXBlue Gaps

Please include any assumptions

PROJECT CONTACT Tetra Tech Inc

STEP 2: WEIGHTING FACTOR ADJUSTMENT

Specify if relying on source-
specific WFA, alternative 
weighting/dB adjustment, or 
if using default value

Weighting Factor Adjustment (kHz)¥ 30 source-specific WFA

¥ Broadband: 95% frequency contour percentile 
(kHz) OR Narrowband: frequency (kHz); For 
appropriate default WFA: See INTRODUCTION 
tab † If a user relies on alternative weighting/dB adjustment rather than relying upon the WFA (source-specific 

or default), they may override the Adjustment (dB) (row 63), and enter the new value directly.
 However, they must provide additional support and documentation supporting this modification.

* BROADBAND Sources: Cannot use WFA higher than maximum applicable frequency (See GRAY tab for more information on WFA applicable frequencies)

STEP 3: SOURCE-SPECIFIC INFORMATION
NOTE: Choose either D1 OR D2 method to calculate isopleths (not required to fill in sage boxes for both)
D1: METHOD‡ USING RMS SPL SOURCE LEVEL
Source Level (RMS SPL) 191
Source Velocity (meters/second) 2.045
Pulse Duration (seconds) 0.011
1/Repetition rate^ (seconds) 1 NOTE: The User Spreadsheet tool provides a means to estimates distances associated with 

Duty Cycle 0.01 the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements 

Source Factor 1.38482E+17 associated with a Marine Mammal Protection Act (MMPA) authorization or an Endangered 

‡Methodology assumes propagation of 20 log R; Activity duration (time) independent Species Act (ESA) consultation or permit are independent management decisions made in the 
^Time between onset of successive pulses. context of the proposed activity and comprehensive effects analysis, and are beyond the scope 

of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) 0.0 0.0 1.0 0.0 0.0

D2: ALTERNATIVE METHOD† (SINGLE PING/PULSE EQUIVALENT)

Source Level (Single Ping/Pulse SEL)

Source Velocity (meters/second) NOTE: The User Spreadsheet tool provides a means to estimates distances associated 

1/Repetition rate^ (seconds) with the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring 

Source Factor #DIV/0! requirements associated with a Marine Mammal Protection Act (MMPA) authorization

†Methodology assumes propagation of 20 log R; Activity duration (time) independent  or an Endangered Species Act (ESA) consultation or permit are independent management 
^Time between onset of successive pulses. decisions made in the context of the proposed activity and comprehensive effects analysis, 

and are beyond the scope of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

WEIGHTING FUNCTION CALCULATIONS

Weighting Function 
Parameters

Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

a 1 1.6 1.8 1 2
b 2 2 2 2 2
f1 0.2 8.8 12 1.9 0.94
f2 19 110 140 30 25
C 0.13 1.2 1.36 0.75 0.64

Adjustment (dB)† -10.73 0.00 -0.19 -5.29 -7.12

22500 50.63414305 27.07597044 249.3074792 1037465.359
22501 57.78293821 35.36782979 250.3074792 1039503.48

12.2015715 1.15429274 1.093945231 4 5.9536
0.081953014 0.759150493 0.699809832 0.249001228 0.167636276

D



D: MOBILE SOURCE: Non-Impulsive, Intermittent ("SAFE DISTANCE" METHODOLOGY)
VERSION 2.0: 2018
KEY

User Provided Information
NMFS Provided Information (Technical Guidance)
Resultant Isopleth

STEP 1: GENERAL PROJECT INFORMATION

PROJECT TITLE CVOW

PROJECT/SOURCE INFORMATION R2Sonics 2026

Please include any assumptions

PROJECT CONTACT Tetra Tech Inc

STEP 2: WEIGHTING FACTOR ADJUSTMENT

Specify if relying on source-
specific WFA, alternative 
weighting/dB adjustment, or 
if using default value

Weighting Factor Adjustment (kHz)¥ 170 source-specific WFA

¥ Broadband: 95% frequency contour percentile 
(kHz) OR Narrowband: frequency (kHz); For 
appropriate default WFA: See INTRODUCTION 
tab † If a user relies on alternative weighting/dB adjustment rather than relying upon the WFA (source-specific 

or default), they may override the Adjustment (dB) (row 63), and enter the new value directly.
 However, they must provide additional support and documentation supporting this modification.

* BROADBAND Sources: Cannot use WFA higher than maximum applicable frequency (See GRAY tab for more information on WFA applicable frequencies)

STEP 3: SOURCE-SPECIFIC INFORMATION
NOTE: Choose either D1 OR D2 method to calculate isopleths (not required to fill in sage boxes for both)
D1: METHOD‡ USING RMS SPL SOURCE LEVEL
Source Level (RMS SPL) 191
Source Velocity (meters/second) 2.045
Pulse Duration (seconds) 0.01115
1/Repetition rate^ (seconds) 0.016667 NOTE: The User Spreadsheet tool provides a means to estimates distances associated with 

Duty Cycle 0.67 the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements 

Source Factor 8.42204E+18 associated with a Marine Mammal Protection Act (MMPA) authorization or an Endangered 

‡Methodology assumes propagation of 20 log R; Activity duration (time) independent Species Act (ESA) consultation or permit are independent management decisions made in the 
^Time between onset of successive pulses. context of the proposed activity and comprehensive effects analysis, and are beyond the scope 

of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) 0.0 0.0 14.4 0.0 0.0

D2: ALTERNATIVE METHOD† (SINGLE PING/PULSE EQUIVALENT)

Source Level (Single Ping/Pulse SEL)

Source Velocity (meters/second) NOTE: The User Spreadsheet tool provides a means to estimates distances associated 

1/Repetition rate^ (seconds) with the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring 

Source Factor #DIV/0! requirements associated with a Marine Mammal Protection Act (MMPA) authorization

†Methodology assumes propagation of 20 log R; Activity duration (time) independent  or an Endangered Species Act (ESA) consultation or permit are independent management 
^Time between onset of successive pulses. decisions made in the context of the proposed activity and comprehensive effects analysis, 

and are beyond the scope of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

WEIGHTING FUNCTION CALCULATIONS

Weighting Function 
Parameters

Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

a 1 1.6 1.8 1 2
b 2 2 2 2 2
f1 0.2 8.8 12 1.9 0.94
f2 19 110 140 30 25
C 0.13 1.2 1.36 0.75 0.64

Adjustment (dB)† -38.05 -9.42 -6.55 -29.65 -32.85

722500 13034.4286 13949.66028 8005.540166 1069754867
722501 13090.35648 14075.02208 8006.540166 1069820282

6569.978139 11.48145618 6.12309975 1096.345679 2231.6176
0.000152207 0.086724849 0.16186137 0.000912007 0.000448078

D



D: MOBILE SOURCE: Non-Impulsive, Intermittent ("SAFE DISTANCE" METHODOLOGY)
VERSION 2.0: 2018
KEY

User Provided Information
NMFS Provided Information (Technical Guidance)
Resultant Isopleth

STEP 1: GENERAL PROJECT INFORMATION

PROJECT TITLE CVOW

PROJECT/SOURCE INFORMATION Edgetech 4200 Dual Frequenct

Please include any assumptions

PROJECT CONTACT Tetra Tech Inc

STEP 2: WEIGHTING FACTOR ADJUSTMENT

Specify if relying on source-
specific WFA, alternative 
weighting/dB adjustment, or 
if using default value

Weighting Factor Adjustment (kHz)¥ 100 source-specific WFA

¥ Broadband: 95% frequency contour percentile 
(kHz) OR Narrowband: frequency (kHz); For 
appropriate default WFA: See INTRODUCTION 
tab † If a user relies on alternative weighting/dB adjustment rather than relying upon the WFA (source-specific 

or default), they may override the Adjustment (dB) (row 63), and enter the new value directly.
 However, they must provide additional support and documentation supporting this modification.

* BROADBAND Sources: Cannot use WFA higher than maximum applicable frequency (See GRAY tab for more information on WFA applicable frequencies)

STEP 3: SOURCE-SPECIFIC INFORMATION
NOTE: Choose either D1 OR D2 method to calculate isopleths (not required to fill in sage boxes for both)
D1: METHOD‡ USING RMS SPL SOURCE LEVEL
Source Level (RMS SPL) 206
Source Velocity (meters/second) 2.045
Pulse Duration (seconds) 0.01
1/Repetition rate^ (seconds) 0.125 NOTE: The User Spreadsheet tool provides a means to estimates distances associated with 

Duty Cycle 0.08 the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements 

Source Factor 3.18486E+19 associated with a Marine Mammal Protection Act (MMPA) authorization or an Endangered 

‡Methodology assumes propagation of 20 log R; Activity duration (time) independent Species Act (ESA) consultation or permit are independent management decisions made in the 
^Time between onset of successive pulses. context of the proposed activity and comprehensive effects analysis, and are beyond the scope 

of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) 0.0 0.3 143.3 0.0 0.0

D2: ALTERNATIVE METHOD† (SINGLE PING/PULSE EQUIVALENT)

Source Level (Single Ping/Pulse SEL)

Source Velocity (meters/second) NOTE: The User Spreadsheet tool provides a means to estimates distances associated 

1/Repetition rate^ (seconds) with the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring 

Source Factor #DIV/0! requirements associated with a Marine Mammal Protection Act (MMPA) authorization

†Methodology assumes propagation of 20 log R; Activity duration (time) independent  or an Endangered Species Act (ESA) consultation or permit are independent management 
^Time between onset of successive pulses. decisions made in the context of the proposed activity and comprehensive effects analysis, 

and are beyond the scope of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

WEIGHTING FUNCTION CALCULATIONS

Weighting Function 
Parameters

Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

a 1 1.6 1.8 1 2
b 2 2 2 2 2
f1 0.2 8.8 12 1.9 0.94
f2 19 110 140 30 25
C 0.13 1.2 1.36 0.75 0.64

Adjustment (dB)† -29.03 -4.09 -2.33 -20.92 -23.97

250000 2385.917646 2065.130564 2770.083102 128082143.1
250001 2415.548728 2118.966775 2771.083102 128104778.8

823.7377015 3.335906017 2.280716368 146.6790123 289
0.001213974 0.296091431 0.427318886 0.006815148 0.003459596

D



D: MOBILE SOURCE: Non-Impulsive, Intermittent ("SAFE DISTANCE" METHODOLOGY)
VERSION 2.0: 2018
KEY

User Provided Information
NMFS Provided Information (Technical Guidance)
Resultant Isopleth

STEP 1: GENERAL PROJECT INFORMATION

PROJECT TITLE CVOW

PROJECT/SOURCE INFORMATION Innomar SES-2000 Medium 
100

Please include any assumptions

PROJECT CONTACT Tetra Tech Inc

STEP 2: WEIGHTING FACTOR ADJUSTMENT

Specify if relying on source-
specific WFA, alternative 
weighting/dB adjustment, or 
if using default value

Weighting Factor Adjustment (kHz)¥ 2 source-specific WFA

¥ Broadband: 95% frequency contour percentile 
(kHz) OR Narrowband: frequency (kHz); For 
appropriate default WFA: See INTRODUCTION 
tab † If a user relies on alternative weighting/dB adjustment rather than relying upon the WFA (source-specific 

or default), they may override the Adjustment (dB) (row 63), and enter the new value directly.
 However, they must provide additional support and documentation supporting this modification.

* BROADBAND Sources: Cannot use WFA higher than maximum applicable frequency (See GRAY tab for more information on WFA applicable frequencies)

STEP 3: SOURCE-SPECIFIC INFORMATION
NOTE: Choose either D1 OR D2 method to calculate isopleths (not required to fill in sage boxes for both)
D1: METHOD‡ USING RMS SPL SOURCE LEVEL
Source Level (RMS SPL) 241
Source Velocity (meters/second) 2.045
Pulse Duration (seconds) 0.001
1/Repetition rate^ (seconds) 2 NOTE: The User Spreadsheet tool provides a means to estimates distances associated with 

Duty Cycle 0.00 the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements 

Source Factor 6.29463E+20 associated with a Marine Mammal Protection Act (MMPA) authorization or an Endangered 

‡Methodology assumes propagation of 20 log R; Activity duration (time) independent Species Act (ESA) consultation or permit are independent management decisions made in the 
^Time between onset of successive pulses. context of the proposed activity and comprehensive effects analysis, and are beyond the scope 

of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) 12.1 0.2 10.0 4.8 0.1

D2: ALTERNATIVE METHOD† (SINGLE PING/PULSE EQUIVALENT)

Source Level (Single Ping/Pulse SEL)

Source Velocity (meters/second) NOTE: The User Spreadsheet tool provides a means to estimates distances associated 

1/Repetition rate^ (seconds) with the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring 

Source Factor #DIV/0! requirements associated with a Marine Mammal Protection Act (MMPA) authorization

†Methodology assumes propagation of 20 log R; Activity duration (time) independent  or an Endangered Species Act (ESA) consultation or permit are independent management 
^Time between onset of successive pulses. decisions made in the context of the proposed activity and comprehensive effects analysis, 

and are beyond the scope of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

WEIGHTING FUNCTION CALCULATIONS

Weighting Function 
Parameters

Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

a 1 1.6 1.8 1 2
b 2 2 2 2 2
f1 0.2 8.8 12 1.9 0.94
f2 19 110 140 30 25
C 0.13 1.2 1.36 0.75 0.64

Adjustment (dB)† -0.01 -19.74 -26.87 -2.08 -1.15

100 0.008728738 0.001579994 1.108033241 20.49314289
101 1.083916614 1.050554535 2.108033241 30.54701342

1.022283439 1.000661266 1.000408205 1.008908642 1.01284096
0.968517118 0.008047639 0.001503348 0.520982928 0.6623668

D



D: MOBILE SOURCE: Non-Impulsive, Intermittent ("SAFE DISTANCE" METHODOLOGY)
VERSION 2.0: 2018
KEY

User Provided Information
NMFS Provided Information (Technical Guidance)
Resultant Isopleth

STEP 1: GENERAL PROJECT INFORMATION

PROJECT TITLE CVOW

PROJECT/SOURCE INFORMATION Innomar SES-2000 Medium 
100

Please include any assumptions

PROJECT CONTACT Tetra Tech Inc

STEP 2: WEIGHTING FACTOR ADJUSTMENT

Specify if relying on source-
specific WFA, alternative 
weighting/dB adjustment, or 
if using default value

Weighting Factor Adjustment (kHz)¥ 22 source-specific WFA

¥ Broadband: 95% frequency contour percentile 
(kHz) OR Narrowband: frequency (kHz); For 
appropriate default WFA: See INTRODUCTION 
tab † If a user relies on alternative weighting/dB adjustment rather than relying upon the WFA (source-specific 

or default), they may override the Adjustment (dB) (row 63), and enter the new value directly.
 However, they must provide additional support and documentation supporting this modification.

* BROADBAND Sources: Cannot use WFA higher than maximum applicable frequency (See GRAY tab for more information on WFA applicable frequencies)

STEP 3: SOURCE-SPECIFIC INFORMATION
NOTE: Choose either D1 OR D2 method to calculate isopleths (not required to fill in sage boxes for both)
D1: METHOD‡ USING RMS SPL SOURCE LEVEL
Source Level (RMS SPL) 241
Source Velocity (meters/second) 2.045
Pulse Duration (seconds) 0.001
1/Repetition rate^ (seconds) 2 NOTE: The User Spreadsheet tool provides a means to estimates distances associated with 

Duty Cycle 0.00 the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements 

Source Factor 6.29463E+20 associated with a Marine Mammal Protection Act (MMPA) authorization or an Endangered 

‡Methodology assumes propagation of 20 log R; Activity duration (time) independent Species Act (ESA) consultation or permit are independent management decisions made in the 
^Time between onset of successive pulses. context of the proposed activity and comprehensive effects analysis, and are beyond the scope 

of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) 2.3 14.7 3,950.3 3.8 0.0

D2: ALTERNATIVE METHOD† (SINGLE PING/PULSE EQUIVALENT)

Source Level (Single Ping/Pulse SEL)

Source Velocity (meters/second) NOTE: The User Spreadsheet tool provides a means to estimates distances associated 

1/Repetition rate^ (seconds) with the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring 

Source Factor #DIV/0! requirements associated with a Marine Mammal Protection Act (MMPA) authorization

†Methodology assumes propagation of 20 log R; Activity duration (time) independent  or an Endangered Species Act (ESA) consultation or permit are independent management 
^Time between onset of successive pulses. decisions made in the context of the proposed activity and comprehensive effects analysis, 

and are beyond the scope of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

WEIGHTING FUNCTION CALCULATIONS

Weighting Function 
Parameters

Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

a 1 1.6 1.8 1 2
b 2 2 2 2 2
f1 0.2 8.8 12 1.9 0.94
f2 19 110 140 30 25
C 0.13 1.2 1.36 0.75 0.64

Adjustment (dB)† -7.26 -0.17 -0.89 -3.02 -4.36

12100 18.76756928 8.864804558 134.0720222 300040.1051
12101 23.7980192 14.16690145 135.0720222 301136.6234

5.478971156 1.0816 1.049997543 2.364760494 3.14849536
0.182500936 0.729122564 0.595944766 0.419745063 0.316455519

D



D: MOBILE SOURCE: Non-Impulsive, Intermittent ("SAFE DISTANCE" METHODOLOGY)
VERSION 2.0: 2018
KEY

User Provided Information
NMFS Provided Information (Technical Guidance)
Resultant Isopleth

STEP 1: GENERAL PROJECT INFORMATION

PROJECT TITLE CVOW

PROJECT/SOURCE INFORMATION Edgetech 216 Chirp

Please include any assumptions

PROJECT CONTACT Tetra Tech Inc

STEP 2: WEIGHTING FACTOR ADJUSTMENT

Specify if relying on source-
specific WFA, alternative 
weighting/dB adjustment, or 
if using default value

Weighting Factor Adjustment (kHz)¥ 2 source-specific WFA

¥ Broadband: 95% frequency contour percentile 
(kHz) OR Narrowband: frequency (kHz); For 
appropriate default WFA: See INTRODUCTION 
tab † If a user relies on alternative weighting/dB adjustment rather than relying upon the WFA (source-specific 

or default), they may override the Adjustment (dB) (row 63), and enter the new value directly.
 However, they must provide additional support and documentation supporting this modification.

* BROADBAND Sources: Cannot use WFA higher than maximum applicable frequency (See GRAY tab for more information on WFA applicable frequencies)

STEP 3: SOURCE-SPECIFIC INFORMATION
NOTE: Choose either D1 OR D2 method to calculate isopleths (not required to fill in sage boxes for both)
D1: METHOD‡ USING RMS SPL SOURCE LEVEL
Source Level (RMS SPL) 193
Source Velocity (meters/second) 2.045
Pulse Duration (seconds) 0.001
1/Repetition rate^ (seconds) 0.25 NOTE: The User Spreadsheet tool provides a means to estimates distances associated with 

Duty Cycle 0.00 the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements 

Source Factor 7.98105E+16 associated with a Marine Mammal Protection Act (MMPA) authorization or an Endangered 

‡Methodology assumes propagation of 20 log R; Activity duration (time) independent Species Act (ESA) consultation or permit are independent management decisions made in the 
^Time between onset of successive pulses. context of the proposed activity and comprehensive effects analysis, and are beyond the scope 

of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) 0.0 0.0 0.0 0.0 0.0

D2: ALTERNATIVE METHOD† (SINGLE PING/PULSE EQUIVALENT)

Source Level (Single Ping/Pulse SEL)

Source Velocity (meters/second) NOTE: The User Spreadsheet tool provides a means to estimates distances associated 

1/Repetition rate^ (seconds) with the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring 

Source Factor #DIV/0! requirements associated with a Marine Mammal Protection Act (MMPA) authorization

†Methodology assumes propagation of 20 log R; Activity duration (time) independent  or an Endangered Species Act (ESA) consultation or permit are independent management 
^Time between onset of successive pulses. decisions made in the context of the proposed activity and comprehensive effects analysis, 

and are beyond the scope of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

WEIGHTING FUNCTION CALCULATIONS

Weighting Function 
Parameters

Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

a 1 1.6 1.8 1 2
b 2 2 2 2 2
f1 0.2 8.8 12 1.9 0.94
f2 19 110 140 30 25
C 0.13 1.2 1.36 0.75 0.64

Adjustment (dB)† -0.01 -19.74 -26.87 -2.08 -1.15

100 0.008728738 0.001579994 1.108033241 20.49314289
101 1.083916614 1.050554535 2.108033241 30.54701342

1.022283439 1.000661266 1.000408205 1.008908642 1.01284096
0.968517118 0.008047639 0.001503348 0.520982928 0.6623668

D



D: MOBILE SOURCE: Non-Impulsive, Intermittent ("SAFE DISTANCE" METHODOLOGY)
VERSION 2.0: 2018
KEY

User Provided Information
NMFS Provided Information (Technical Guidance)
Resultant Isopleth

STEP 1: GENERAL PROJECT INFORMATION

PROJECT TITLE CVOW

PROJECT/SOURCE INFORMATION Edgetech 216 Chirp

Please include any assumptions

PROJECT CONTACT Tetra Tech Inc

STEP 2: WEIGHTING FACTOR ADJUSTMENT

Specify if relying on source-
specific WFA, alternative 
weighting/dB adjustment, or 
if using default value

Weighting Factor Adjustment (kHz)¥ 16 source-specific WFA

¥ Broadband: 95% frequency contour percentile 
(kHz) OR Narrowband: frequency (kHz); For 
appropriate default WFA: See INTRODUCTION 
tab † If a user relies on alternative weighting/dB adjustment rather than relying upon the WFA (source-specific 

or default), they may override the Adjustment (dB) (row 63), and enter the new value directly.
 However, they must provide additional support and documentation supporting this modification.

* BROADBAND Sources: Cannot use WFA higher than maximum applicable frequency (See GRAY tab for more information on WFA applicable frequencies)

STEP 3: SOURCE-SPECIFIC INFORMATION
NOTE: Choose either D1 OR D2 method to calculate isopleths (not required to fill in sage boxes for both)
D1: METHOD‡ USING RMS SPL SOURCE LEVEL
Source Level (RMS SPL) 193
Source Velocity (meters/second) 2.045
Pulse Duration (seconds) 0.001
1/Repetition rate^ (seconds) 0.25 NOTE: The User Spreadsheet tool provides a means to estimates distances associated with 

Duty Cycle 0.00 the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements 

Source Factor 7.98105E+16 associated with a Marine Mammal Protection Act (MMPA) authorization or an Endangered 

‡Methodology assumes propagation of 20 log R; Activity duration (time) independent Species Act (ESA) consultation or permit are independent management decisions made in the 
^Time between onset of successive pulses. context of the proposed activity and comprehensive effects analysis, and are beyond the scope 

of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) 0.0 0.0 0.4 0.0 0.0

D2: ALTERNATIVE METHOD† (SINGLE PING/PULSE EQUIVALENT)

Source Level (Single Ping/Pulse SEL)

Source Velocity (meters/second) NOTE: The User Spreadsheet tool provides a means to estimates distances associated 

1/Repetition rate^ (seconds) with the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring 

Source Factor #DIV/0! requirements associated with a Marine Mammal Protection Act (MMPA) authorization

†Methodology assumes propagation of 20 log R; Activity duration (time) independent  or an Endangered Species Act (ESA) consultation or permit are independent management 
^Time between onset of successive pulses. decisions made in the context of the proposed activity and comprehensive effects analysis, 

and are beyond the scope of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

WEIGHTING FUNCTION CALCULATIONS

Weighting Function 
Parameters

Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

a 1 1.6 1.8 1 2
b 2 2 2 2 2
f1 0.2 8.8 12 1.9 0.94
f2 19 110 140 30 25
C 0.13 1.2 1.36 0.75 0.64

Adjustment (dB)† -4.53 -0.82 -2.24 -1.49 -2.37

6400 6.773909554 2.816952032 70.91412742 83939.91329
6401 10.3391245 6.29007029 71.91412742 84520.361

2.921163895 1.042761669 1.026293045 1.649797531 1.98697216
0.342275822 0.628305079 0.436367671 0.59770639 0.499822026

D



D: MOBILE SOURCE: Non-Impulsive, Intermittent ("SAFE DISTANCE" METHODOLOGY)
VERSION 2.0: 2018
KEY

User Provided Information
NMFS Provided Information (Technical Guidance)
Resultant Isopleth

STEP 1: GENERAL PROJECT INFORMATION

PROJECT TITLE CVOW

PROJECT/SOURCE INFORMATION Edgetech 512 Chirp

Please include any assumptions

PROJECT CONTACT Tetra Tech Inc

STEP 2: WEIGHTING FACTOR ADJUSTMENT

Specify if relying on source-
specific WFA, alternative 
weighting/dB adjustment, or 
if using default value

Weighting Factor Adjustment (kHz)¥ 0.5 source-specific WFA

¥ Broadband: 95% frequency contour percentile 
(kHz) OR Narrowband: frequency (kHz); For 
appropriate default WFA: See INTRODUCTION 
tab † If a user relies on alternative weighting/dB adjustment rather than relying upon the WFA (source-specific 

or default), they may override the Adjustment (dB) (row 63), and enter the new value directly.
 However, they must provide additional support and documentation supporting this modification.

* BROADBAND Sources: Cannot use WFA higher than maximum applicable frequency (See GRAY tab for more information on WFA applicable frequencies)

STEP 3: SOURCE-SPECIFIC INFORMATION
NOTE: Choose either D1 OR D2 method to calculate isopleths (not required to fill in sage boxes for both)
D1: METHOD‡ USING RMS SPL SOURCE LEVEL
Source Level (RMS SPL) 177
Source Velocity (meters/second) 2.045
Pulse Duration (seconds) 0.02
1/Repetition rate^ (seconds) 0.25 NOTE: The User Spreadsheet tool provides a means to estimates distances associated with 

Duty Cycle 0.08 the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements 

Source Factor 4.0095E+16 associated with a Marine Mammal Protection Act (MMPA) authorization or an Endangered 

‡Methodology assumes propagation of 20 log R; Activity duration (time) independent Species Act (ESA) consultation or permit are independent management decisions made in the 
^Time between onset of successive pulses. context of the proposed activity and comprehensive effects analysis, and are beyond the scope 

of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) 0.0 0.0 0.0 0.0 0.0

D2: ALTERNATIVE METHOD† (SINGLE PING/PULSE EQUIVALENT)

Source Level (Single Ping/Pulse SEL)

Source Velocity (meters/second) NOTE: The User Spreadsheet tool provides a means to estimates distances associated 

1/Repetition rate^ (seconds) with the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring 

Source Factor #DIV/0! requirements associated with a Marine Mammal Protection Act (MMPA) authorization

†Methodology assumes propagation of 20 log R; Activity duration (time) independent  or an Endangered Species Act (ESA) consultation or permit are independent management 
^Time between onset of successive pulses. decisions made in the context of the proposed activity and comprehensive effects analysis, 

and are beyond the scope of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

WEIGHTING FUNCTION CALCULATIONS

Weighting Function 
Parameters

Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

a 1 1.6 1.8 1 2
b 2 2 2 2 2
f1 0.2 8.8 12 1.9 0.94
f2 19 110 140 30 25
C 0.13 1.2 1.36 0.75 0.64

Adjustment (dB)† -0.52 -38.68 -48.34 -11.14 -12.49

6.25 0.000103362 1.07458E-05 0.069252078 0.080051339
7.25 1.00517029 1.00312717 1.069252078 1.645918248

1.001385521 1.000041323 1.00002551 1.000555633 1.00080016
0.860876203 0.000102826 1.0712E-05 0.064730873 0.048597394

D



D: MOBILE SOURCE: Non-Impulsive, Intermittent ("SAFE DISTANCE" METHODOLOGY)
VERSION 2.0: 2018
KEY

User Provided Information
NMFS Provided Information (Technical Guidance)
Resultant Isopleth

STEP 1: GENERAL PROJECT INFORMATION

PROJECT TITLE CVOW

PROJECT/SOURCE INFORMATION Edgetech 512 Chirp

Please include any assumptions

PROJECT CONTACT Tetra Tech Inc

STEP 2: WEIGHTING FACTOR ADJUSTMENT

Specify if relying on source-
specific WFA, alternative 
weighting/dB adjustment, or 
if using default value

Weighting Factor Adjustment (kHz)¥ 12 source-specific WFA

¥ Broadband: 95% frequency contour percentile 
(kHz) OR Narrowband: frequency (kHz); For 
appropriate default WFA: See INTRODUCTION 
tab † If a user relies on alternative weighting/dB adjustment rather than relying upon the WFA (source-specific 

or default), they may override the Adjustment (dB) (row 63), and enter the new value directly.
 However, they must provide additional support and documentation supporting this modification.

* BROADBAND Sources: Cannot use WFA higher than maximum applicable frequency (See GRAY tab for more information on WFA applicable frequencies)

STEP 3: SOURCE-SPECIFIC INFORMATION
NOTE: Choose either D1 OR D2 method to calculate isopleths (not required to fill in sage boxes for both)
D1: METHOD‡ USING RMS SPL SOURCE LEVEL
Source Level (RMS SPL) 177
Source Velocity (meters/second) 2.045
Pulse Duration (seconds) 0.02
1/Repetition rate^ (seconds) 0.25 NOTE: The User Spreadsheet tool provides a means to estimates distances associated with 

Duty Cycle 0.08 the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements 

Source Factor 4.0095E+16 associated with a Marine Mammal Protection Act (MMPA) authorization or an Endangered 

‡Methodology assumes propagation of 20 log R; Activity duration (time) independent Species Act (ESA) consultation or permit are independent management decisions made in the 
^Time between onset of successive pulses. context of the proposed activity and comprehensive effects analysis, and are beyond the scope 

of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) 0.0 0.0 0.1 0.0 0.0

D2: ALTERNATIVE METHOD† (SINGLE PING/PULSE EQUIVALENT)

Source Level (Single Ping/Pulse SEL)

Source Velocity (meters/second) NOTE: The User Spreadsheet tool provides a means to estimates distances associated 

1/Repetition rate^ (seconds) with the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring 

Source Factor #DIV/0! requirements associated with a Marine Mammal Protection Act (MMPA) authorization

†Methodology assumes propagation of 20 log R; Activity duration (time) independent  or an Endangered Species Act (ESA) consultation or permit are independent management 
^Time between onset of successive pulses. decisions made in the context of the proposed activity and comprehensive effects analysis, 

and are beyond the scope of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

WEIGHTING FUNCTION CALCULATIONS

Weighting Function 
Parameters

Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

a 1 1.6 1.8 1 2
b 2 2 2 2 2
f1 0.2 8.8 12 1.9 0.94
f2 19 110 140 30 25
C 0.13 1.2 1.36 0.75 0.64

Adjustment (dB)† -2.79 -1.89 -4.12 -0.65 -1.21

3600 2.697959565 1 39.88919668 26559.11319
3601 5.371123836 3.482202253 40.88919668 26886.05253

1.956898735 1.023943283 1.014747855 1.3456 1.51388416
0.510870737 0.490562526 0.283000932 0.724987858 0.652520082

D



F: MOBILE SOURCE: Impulsive, Intermittent ("SAFE DISTANCE" METHODOLOGY)
VERSION 2.0: 2018
KEY

User Provided Information
NMFS Provided Information (Technical Guidance)
Resultant Isopleth

STEP 1: GENERAL PROJECT INFORMATION

PROJECT TITLE CVOW

PROJECT/SOURCE INFORMATION Geo Marine Dual 400 Sparker 
800J

Please include any assumptions

PROJECT CONTACT Tetra Tech Inc

STEP 2: WEIGHTING FACTOR ADJUSTMENT

Specify if relying on source-
specific WFA, alternative 
weighting/dB adjustment, or 
if using default value

Weighting Factor Adjustment (kHz)¥ 0.25 source-specific WFA

¥ Broadband: 95% frequency contour percentile 
(kHz) OR Narrowband: frequency (kHz); For 
appropriate default WFA: See INTRODUCTION 
tab † If a user relies on alternative weighting/dB adjustment rather than relying upon the WFA (source-specific

 or default), they may override the Adjustment (dB) (row 71), and enter the new value directly. 
However, they must provide additional support and documentation supporting this modification.

* BROADBAND Sources: Cannot use WFA higher than maximum applicable frequency (See GRAY tab for more information on WFA applicable frequencies)

STEP 3: SOURCE-SPECIFIC INFORMATION
NOTE: Choose either F1 OR F2 method to calculate isopleths (not required to fill in sage boxes for both)
F1: METHOD‡ TO CALCULATE PK and SELcum (USING RMS SPL SOURCE LEVEL)
SELcum PK
Source Level (RMS SPL) 200 Source Level (PK SPL) 210

Source Velocity (meters/second) 2.045

Pulse DurationΔ (seconds) 0.0008

1/Repetition rate^ (seconds) 0.55 NOTE: The User Spreadsheet tool provides a means to estimates distances associated with 

Duty Cycle 0.00 the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements 

Source Factor 1.45455E+17 associated with a Marine Mammal Protection Act (MMPA) authorization or an Endangered 
‡Methodology assumes propagation of 20 log 
R; Activity duration (time) independent Species Act (ESA) consultation or permit are independent management decisions made in the 
ΔWindow that makes up 90% of total 
cumulative energy (5%-95%) based on Madsen 
2005 context of the proposed activity and comprehensive effects analysis, and are beyond the scope 
^Time between onset of successive pulses. of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS* *Impulsive sounds have dual metric thresholds (SELcum & PK). Metric producing largest isopleth should be used. 

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 183 185 155 185 203

PTS SELcum Isopleth to 
threshold (meters)

0.1 0.0 0.0 0.0 0.0

PK Threshold 219 230 202 218 232

PTS PK Isopleth to threshold 
(meters)

NA NA 2.5 NA NA

F2: ALTERNATIVE METHOD† TO CALCULATE PK and SELcum (SINGLE SHOT/PULSE EQUIVALENT)
SELcum PK

Source Level (Single shot/pulse SEL) Source Level (PK SPL)

Source Velocity (meters/second)
1/Repetition rate^ (seconds) NOTE: The User Spreadsheet tool provides a means to estimates distances associated with the 

Source Factor #DIV/0! Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements associated

†Methodology assumes propagation of 20 log 
R; Activity duration (time) independent  with a Marine Mammal Protection Act (MMPA) authorization or an Endangered Species Act (ESA) 
^Time between onset of successive pulses. consultation or permit are independent management decisions made in the context of the proposed 

activity and comprehensive effects analysis, and are beyond the scope of the Technical Guidance 
and the User Spreadsheet tool. 

RESULTANT ISOPLETHS* *Impulsive sounds have dual metric thresholds (SELcum & PK). Metric producing largest isopleth should be used. 

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 183 185 155 185 203

PTS SELcum Isopleth to 
threshold (meters) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

PK Threshold 219 230 202 218 232

PTS PK Isopleth to threshold 
(meters) NA NA NA NA NA

WEIGHTING FUNCTION CALCULATIONS

Weighting Function 
Parameters

Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

a 1 1.6 1.8 1 2
b 2 2 2 2 2
f1 0.2 8.8 12 1.9 0.94
f2 19 110 140 30 25
C 0.13 1.2 1.36 0.75 0.64

Adjustment (dB)† -2.02 -48.30 -59.17 -16.94 -22.96

1.5625 1.12477E-05 8.862E-07 0.017313019 0.005003209
2.5625 1.001291635 1.000781386 1.017313019 1.146469936



F: MOBILE SOURCE: Impulsive, Intermittent ("SAFE DISTANCE" METHODOLOGY)
VERSION 2.0: 2018
KEY

User Provided Information
NMFS Provided Information (Technical Guidance)
Resultant Isopleth

STEP 1: GENERAL PROJECT INFORMATION

PROJECT TITLE CVOW

PROJECT/SOURCE INFORMATION Geo Marine Dual 400 Sparker 
800J

Please include any assumptions

PROJECT CONTACT Tetra Tech Inc

STEP 2: WEIGHTING FACTOR ADJUSTMENT

Specify if relying on source-
specific WFA, alternative 
weighting/dB adjustment, or 
if using default value

Weighting Factor Adjustment (kHz)¥ 4 source-specific WFA

¥ Broadband: 95% frequency contour percentile 
(kHz) OR Narrowband: frequency (kHz); For 
appropriate default WFA: See INTRODUCTION 
tab † If a user relies on alternative weighting/dB adjustment rather than relying upon the WFA (source-specific

 or default), they may override the Adjustment (dB) (row 71), and enter the new value directly. 
However, they must provide additional support and documentation supporting this modification.

* BROADBAND Sources: Cannot use WFA higher than maximum applicable frequency (See GRAY tab for more information on WFA applicable frequencies)

STEP 3: SOURCE-SPECIFIC INFORMATION
NOTE: Choose either F1 OR F2 method to calculate isopleths (not required to fill in sage boxes for both)
F1: METHOD‡ TO CALCULATE PK and SELcum (USING RMS SPL SOURCE LEVEL)
SELcum PK
Source Level (RMS SPL) 200 Source Level (PK SPL) 210

Source Velocity (meters/second) 2.045

Pulse DurationΔ (seconds) 0.0008

1/Repetition rate^ (seconds) 0.55 NOTE: The User Spreadsheet tool provides a means to estimates distances associated with 

Duty Cycle 0.00 the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements 

Source Factor 1.45455E+17 associated with a Marine Mammal Protection Act (MMPA) authorization or an Endangered 
‡Methodology assumes propagation of 20 log 
R; Activity duration (time) independent Species Act (ESA) consultation or permit are independent management decisions made in the 
ΔWindow that makes up 90% of total 
cumulative energy (5%-95%) based on Madsen 
2005 context of the proposed activity and comprehensive effects analysis, and are beyond the scope 
^Time between onset of successive pulses. of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS* *Impulsive sounds have dual metric thresholds (SELcum & PK). Metric producing largest isopleth should be used. 

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 183 185 155 185 203

PTS SELcum Isopleth to 
threshold (meters)

0.1 0.0 1.5 0.1 0.0

PK Threshold 219 230 202 218 232

PTS PK Isopleth to threshold 
(meters)

NA NA 2.5 NA NA

F2: ALTERNATIVE METHOD† TO CALCULATE PK and SELcum (SINGLE SHOT/PULSE EQUIVALENT)
SELcum PK

Source Level (Single shot/pulse SEL) Source Level (PK SPL)

Source Velocity (meters/second)
1/Repetition rate^ (seconds) NOTE: The User Spreadsheet tool provides a means to estimates distances associated with the 

Source Factor #DIV/0! Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements associated

†Methodology assumes propagation of 20 log 
R; Activity duration (time) independent  with a Marine Mammal Protection Act (MMPA) authorization or an Endangered Species Act (ESA) 
^Time between onset of successive pulses. consultation or permit are independent management decisions made in the context of the proposed 

activity and comprehensive effects analysis, and are beyond the scope of the Technical Guidance 
and the User Spreadsheet tool. 

RESULTANT ISOPLETHS* *Impulsive sounds have dual metric thresholds (SELcum & PK). Metric producing largest isopleth should be used. 

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 183 185 155 185 203

PTS SELcum Isopleth to 
threshold (meters) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

PK Threshold 219 230 202 218 232

PTS PK Isopleth to threshold 
(meters) NA NA NA NA NA

WEIGHTING FUNCTION CALCULATIONS

Weighting Function 
Parameters

Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

a 1 1.6 1.8 1 2
b 2 2 2 2 2
f1 0.2 8.8 12 1.9 0.94
f2 19 110 140 30 25
C 0.13 1.2 1.36 0.75 0.64

Adjustment (dB)† -0.26 -11.07 -16.65 -0.29 -0.05

400 0.080213492 0.019158587 4.432132964 327.8902863
401 1.350541633 1.208825139 5.432132964 365.1057684



F: MOBILE SOURCE: Impulsive, Intermittent ("SAFE DISTANCE" METHODOLOGY)
VERSION 2.0: 2018
KEY

User Provided Information
NMFS Provided Information (Technical Guidance)
Resultant Isopleth

STEP 1: GENERAL PROJECT INFORMATION

PROJECT TITLE CVOW

PROJECT/SOURCE INFORMATION Applied Acoustics S-Boom 
(Triple Plate Boomer) 1000J

Please include any assumptions

PROJECT CONTACT Tetra Tech Inc

STEP 2: WEIGHTING FACTOR ADJUSTMENT

Specify if relying on source-
specific WFA, alternative 
weighting/dB adjustment, or 
if using default value

Weighting Factor Adjustment (kHz)¥ 0.5 source-specific WFA

¥ Broadband: 95% frequency contour percentile 
(kHz) OR Narrowband: frequency (kHz); For 
appropriate default WFA: See INTRODUCTION 
tab † If a user relies on alternative weighting/dB adjustment rather than relying upon the WFA (source-specific

 or default), they may override the Adjustment (dB) (row 71), and enter the new value directly. 
However, they must provide additional support and documentation supporting this modification.

* BROADBAND Sources: Cannot use WFA higher than maximum applicable frequency (See GRAY tab for more information on WFA applicable frequencies)

STEP 3: SOURCE-SPECIFIC INFORMATION
NOTE: Choose either F1 OR F2 method to calculate isopleths (not required to fill in sage boxes for both)
F1: METHOD‡ TO CALCULATE PK and SELcum (USING RMS SPL SOURCE LEVEL)
SELcum PK
Source Level (RMS SPL) 203 Source Level (PK SPL) 213

Source Velocity (meters/second) 2.045

Pulse DurationΔ (seconds) 0.01

1/Repetition rate^ (seconds) 0.25 NOTE: The User Spreadsheet tool provides a means to estimates distances associated with 

Duty Cycle 0.04 the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements 

Source Factor 7.98105E+18 associated with a Marine Mammal Protection Act (MMPA) authorization or an Endangered 
‡Methodology assumes propagation of 20 log 
R; Activity duration (time) independent Species Act (ESA) consultation or permit are independent management decisions made in the 
ΔWindow that makes up 90% of total 
cumulative energy (5%-95%) based on Madsen 
2005 context of the proposed activity and comprehensive effects analysis, and are beyond the scope 
^Time between onset of successive pulses. of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS* *Impulsive sounds have dual metric thresholds (SELcum & PK). Metric producing largest isopleth should be used. 

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 183 185 155 185 203

PTS SELcum Isopleth to 
threshold (meters)

5.5 0.0 0.1 0.3 0.0

PK Threshold 219 230 202 218 232

PTS PK Isopleth to threshold 
(meters)

NA NA 3.5 NA NA

F2: ALTERNATIVE METHOD† TO CALCULATE PK and SELcum (SINGLE SHOT/PULSE EQUIVALENT)
SELcum PK

Source Level (Single shot/pulse SEL) Source Level (PK SPL)

Source Velocity (meters/second)
1/Repetition rate^ (seconds) NOTE: The User Spreadsheet tool provides a means to estimates distances associated with the 

Source Factor #DIV/0! Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements associated

†Methodology assumes propagation of 20 log 
R; Activity duration (time) independent  with a Marine Mammal Protection Act (MMPA) authorization or an Endangered Species Act (ESA) 
^Time between onset of successive pulses. consultation or permit are independent management decisions made in the context of the proposed 

activity and comprehensive effects analysis, and are beyond the scope of the Technical Guidance 
and the User Spreadsheet tool. 

RESULTANT ISOPLETHS* *Impulsive sounds have dual metric thresholds (SELcum & PK). Metric producing largest isopleth should be used. 

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 183 185 155 185 203

PTS SELcum Isopleth to 
threshold (meters) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

PK Threshold 219 230 202 218 232

PTS PK Isopleth to threshold 
(meters) NA NA NA NA NA

WEIGHTING FUNCTION CALCULATIONS

Weighting Function 
Parameters

Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

a 1 1.6 1.8 1 2
b 2 2 2 2 2
f1 0.2 8.8 12 1.9 0.94
f2 19 110 140 30 25
C 0.13 1.2 1.36 0.75 0.64

Adjustment (dB)† -0.52 -38.68 -48.34 -11.14 -12.49

6.25 0.000103362 1.07458E-05 0.069252078 0.080051339
7.25 1.00517029 1.00312717 1.069252078 1.645918248



F: MOBILE SOURCE: Impulsive, Intermittent ("SAFE DISTANCE" METHODOLOGY)
VERSION 2.0: 2018
KEY

User Provided Information
NMFS Provided Information (Technical Guidance)
Resultant Isopleth

STEP 1: GENERAL PROJECT INFORMATION

PROJECT TITLE CVOW

PROJECT/SOURCE INFORMATION Applied Acoustics S-Boom 
(Triple Plate Boomer) 1000J

Please include any assumptions

PROJECT CONTACT Tetra Tech Inc

STEP 2: WEIGHTING FACTOR ADJUSTMENT

Specify if relying on source-
specific WFA, alternative 
weighting/dB adjustment, or 
if using default value

Weighting Factor Adjustment (kHz)¥ 3.5 source-specific WFA

¥ Broadband: 95% frequency contour percentile 
(kHz) OR Narrowband: frequency (kHz); For 
appropriate default WFA: See INTRODUCTION 
tab † If a user relies on alternative weighting/dB adjustment rather than relying upon the WFA (source-specific

 or default), they may override the Adjustment (dB) (row 71), and enter the new value directly. 
However, they must provide additional support and documentation supporting this modification.

* BROADBAND Sources: Cannot use WFA higher than maximum applicable frequency (See GRAY tab for more information on WFA applicable frequencies)

STEP 3: SOURCE-SPECIFIC INFORMATION
NOTE: Choose either F1 OR F2 method to calculate isopleths (not required to fill in sage boxes for both)
F1: METHOD‡ TO CALCULATE PK and SELcum (USING RMS SPL SOURCE LEVEL)
SELcum PK
Source Level (RMS SPL) 203 Source Level (PK SPL) 213

Source Velocity (meters/second) 2.045

Pulse DurationΔ (seconds) 0.01

1/Repetition rate^ (seconds) 0.25 NOTE: The User Spreadsheet tool provides a means to estimates distances associated with 

Duty Cycle 0.04 the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements 

Source Factor 7.98105E+18 associated with a Marine Mammal Protection Act (MMPA) authorization or an Endangered 
‡Methodology assumes propagation of 20 log 
R; Activity duration (time) independent Species Act (ESA) consultation or permit are independent management decisions made in the 
ΔWindow that makes up 90% of total 
cumulative energy (5%-95%) based on Madsen 
2005 context of the proposed activity and comprehensive effects analysis, and are beyond the scope 
^Time between onset of successive pulses. of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS* *Impulsive sounds have dual metric thresholds (SELcum & PK). Metric producing largest isopleth should be used. 

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 183 185 155 185 203

PTS SELcum Isopleth to 
threshold (meters)

5.9 0.2 54.2 3.5 0.1

PK Threshold 219 230 202 218 232

PTS PK Isopleth to threshold 
(meters)

NA NA 3.5 NA NA

F2: ALTERNATIVE METHOD† TO CALCULATE PK and SELcum (SINGLE SHOT/PULSE EQUIVALENT)
SELcum PK

Source Level (Single shot/pulse SEL) Source Level (PK SPL)

Source Velocity (meters/second)
1/Repetition rate^ (seconds) NOTE: The User Spreadsheet tool provides a means to estimates distances associated with the 

Source Factor #DIV/0! Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements associated

†Methodology assumes propagation of 20 log 
R; Activity duration (time) independent  with a Marine Mammal Protection Act (MMPA) authorization or an Endangered Species Act (ESA) 
^Time between onset of successive pulses. consultation or permit are independent management decisions made in the context of the proposed 

activity and comprehensive effects analysis, and are beyond the scope of the Technical Guidance 
and the User Spreadsheet tool. 

RESULTANT ISOPLETHS* *Impulsive sounds have dual metric thresholds (SELcum & PK). Metric producing largest isopleth should be used. 

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 183 185 155 185 203

PTS SELcum Isopleth to 
threshold (meters) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

PK Threshold 219 230 202 218 232

PTS PK Isopleth to threshold 
(meters) NA NA NA NA NA

WEIGHTING FUNCTION CALCULATIONS

Weighting Function 
Parameters

Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

a 1 1.6 1.8 1 2
b 2 2 2 2 2
f1 0.2 8.8 12 1.9 0.94
f2 19 110 140 30 25
C 0.13 1.2 1.36 0.75 0.64

Adjustment (dB)† -0.17 -12.64 -18.55 -0.49 -0.13

306.25 0.052320657 0.011846566 3.393351801 192.203266
307.25 1.264869987 1.15830668 4.393351801 220.9307444



WEIGHTING FACTOR ADJUSTMENTS (WFA) VERSION 2.0, 2018

Numerical criteria presented in the Technical Guidance consist of both an acoustic threshold and auditory weighting function associated with the SELcum metric. NMFS 
recognizes that the implementation of marine mammal weighting functions represents a new factor for consideration, which may extend beyond the capabilities of some 
action proponents. Thus, NMFS has developed simple weighting factor adjustments (WFA) for those who cannot fully apply auditory weighting functions associated with the SELcum  metric.



WFAs consider marine mammal auditory weighting functions by focusing on a single frequency. This will typically result in similar, if not identical, predicted exposures 
for narrowband sounds or higher predicted exposures for broadband sounds, since only one frequency is being considered, compared to exposures associated with the 
ability to fully incorporate 

WFAs have the advantage of allowing everyone to use the same acoustic thresholds and allows for adjustments to be made for each hearing group based on source-specific information. 


For Narrowband Sounds: The selection of the appropriate frequency for consideration associated with WFAs is fairly straightforward. WFAs for a narrowband sound would 
take the weighting function amplitude, for each hearing group, associated with the particular frequency of interest and use it to make an adjustment to better reflect the 
hearing’s group susceptibility to that narrowband sound.

For Broadband Sounds*: The selection of the appropriate frequency for consideration associated with 
WFAs is more complicated. The selection of WFAs associated with broadband sources is similar to the concept used for to determine the 90% total cumulative energy 
window (5 to 95%) for consideration of duration associated with the RMS metric and impulsive sounds (Madsen 2005) but considered in the frequency domain, rather than 
the time domain. This is typically referred to as the 95% frequency contour percentile (Upper frequency below which 95% of total cumulative energy is contained; Charif et al. 2010).

* Special Considerations for Broadband Sounds: Since the intent of WFAs is to broadly account for auditory weighting functions below the 95% 
frequency contour percentile, it is important that only frequencies on the “left side” of the weighting function  be used to make adjustments 
(i.e., frequencies below those where the weighting function amplitude is zero  or below where the function is essentially flat; resulting in every 
frequency below the WFA always having a more negative amplitude than the chosen WFA) (Figure below). It is inappropriate to use WFAs for
frequencies on the “right side” of the weighting function (i.e., frequencies above those where the weighting function amplitude is zero). For a 
frequency on the “right side” of the weighting function (Table below), any adjustment is inappropriate and WFAs cannot be used (i.e., an action 
proponent would be advised to not use weighting functions and evaluate its source as essentially unweighted; see “Use” frequencies in Table 
below, which will result in a weighting function amplitude of 0 dB).

TABLE* FIGURE

Hearing Group Applicable Frequencies Non-Applicable Frequencies*

Low-Frequency Cetaceans 
(LF) 4.8 kHz and lower Above 4.8 kHz                        

(Use: 1.7 kHz)
Mid-Frequency Cetaceans 
(MF)  43 kHz and lower Above 43 kHz                         

(Use: 28 kHz)
High-Frequency 
Cetaceans (HF) 59 kHz and lower Above 59 kHz                         

(Use: 42 kHz)

Phocid Pinnipeds (PW)  11 kHz and lower Above 11 kHz                         
(Use: 6.2 kHz)

Otariid Pinnipeds (OW) 8.5 kHz and lower Above 8.5 kHz                        
(Use: 4.9 kHz)

* With non-applicable frequencies, user should input the “use” frequency in the User 
Spreadsheet, which will result in a weighting function amplitude/adjustment of 0 dB
 (i.e., unweighted). NOTE: "use" frequency is only appropriate for that particular hearing 
group. Thus, if unweighted isopleths are required for more than one hearing group, users 
will need to provide multiple spreadsheets supporting isopleths (i.e., separate 
spreadsheets for each different WFA used) or override the Adjusment (dB) with 0.

Example weighting function illustrating where the use of weighting function adjustments are (G    
and are not (Red: “right side”) appropriate for broadband sources.
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Acronyms and Abbreviations 

  

ADC Analogue Digital Converter 

BOEM Bureau of Ocean Energy Management  

COP Construction and Operations Plan 

CVOW Commercial, 
the Project 

Coastal Virginia Offshore Wind Commercial Project 

Dominion Energy Virginia Electric and Power Company, d/b/a Dominion Energy Virginia  

ft foot 

HRG High Resolution Geophysical (survey) 

IHA Incidental Harassment Authorization 

IR Infrared 

kHz kilohertz 

Lease Area 
the Commercial Lease of Submerged Lands for Renewable Energy Development 
on the Outer Continental Shelf Offshore Virginia OCS-A-0483 

m meter 

NOAA Fisheries 
National Oceanic and Atmospheric Administration’s National Marine Fisheries 

Service 

NVD Night Vision Device 

OCS Outer Continental Shelf 

PAM Passive Acoustic Monitoring 

the Plan Alternative Monitoring Plan 

PSO Protected Species Observer 

SAP Site Assessment Plan 

WTG Wind Turbine Generator 
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1 Introduction 

1.1 Project Context 

Virginia Electric and Power Company d/b/a Dominion Energy Virginia (Dominion Energy), is proposing to 

conduct several activities in the Commercial Lease of Submerged Lands for Renewable Energy 

Development on the Outer Continental Shelf (OCS) Offshore Virginia (Lease No. OCS-A-0483) (the Lease 

Area) as well as in coastal waters where an export cable corridor will be established in support of the 

Dominion Coastal Virginia Offshore Wind Commercial Project (CVOW Commercial, the Project). Dominion 

Energy is proposing to conduct high-resolution geophysical (HRG) and geotechnical survey campaigns 

within the approximately 122,799-acre Lease Area and along the export cable corridor between the Lease 

Area and the Virginia shoreline. 

1.2 Purpose of this Document 

Dominion Energy has prepared this Alternative Monitoring Plan (the Plan) to support HRG survey activities 
during periods of reduced visibility s (e.g. fog, etc.) and nighttime when equipment operating below 200 

kilohertz (kHz) is in use.  

Beginning April 2020, an HRG survey is proposed to support the following activities: 1) support the site 

characterization, facilities siting, and engineering design of offshore project facilities including wind 

turbine generators, offshore substation(s), and submarine cables within the Lease Area and proposed 

export cable corridor; 2) collect the data necessary to support the project review requirements associated 

with 30 CFR § 585 and the National Environmental Policy Act; and, 3) collect information to support 

deployment of metocean facilities within the Lease Area. 

The Lease OCS-A 0483 includes a number of conditions that are of relevance in respect to execution of 

HRG surveys. Selected conditions are reproduced below: 

“4.3.1 General. The Lessee must ensure that all vessels conducting activity in support of a plan 
(i.e., SAP and COP) submittal comply with the geological and geophysical survey 
requirements specified in 4.3 except under extraordinary circumstances when the safety of 
the vessel or crew are in doubt or the safety of life at sea is in question.” 

“4.3.2 Visibility. The Lessee must not conduct G&G surveys in support of plan (i.e., SAP and COP) 
submittal at any time when lighting or weather conditions (e.g., darkness,  rain, fog, sea 
state) prevents visual monitoring of the HRG survey exclusion zone (see 4.3.6) or the 
geotechnical sampling exclusion zone (see 4.3.7), except as allowed under 4.3.3.” 

“4.3.3  Modification of Visibility Requirement. If the Lessee intends to conduct G&G survey 
operations in support of plan submittal at night or when visual observation is otherwise 
impaired, the Lessee must submit to the Lessor an alternative monitoring plan detailing 
the alternative monitoring methodology (e.g., active or passive acoustic monitoring 
technologies). The Lessor may decide to allow the Lessee to conduct G&G surveys in 
support of plan submittal at night or when visual observation is otherwise impaired using 
the proposed alternative monitoring methodology.” 
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Noting the above, in accordance with conditions stated within Lease OCS-A 0483, without an approved 
application to modify the restriction on conducting HRG surveys when visual observations are impaired, 

HRG Surveys are currently restricted to daytime hours and conditions of adequate visibility.  

This document, therefore, under the terms of Section 4.3.3 of Lease OCS-A 0483, describes the Alternative 

Monitoring Plan that would allow the CVOW Commercial HRG Survey to commence nighttime operations 

and day-time operations even with reduced visibility (e.g. fog)in April 2020 to enable Dominion to collect 

the information necessary to support submittal of a Site Assessment Plan (SAP) Amendment and a 

Construction and Operations Plan (COP) in Q2 and Q4 2020, respectively, and maintain the Project 

schedule. 

1.3 Scope of HRG Survey Activities 

The HRG Survey to be undertaken will require the use of magnetometer, shallow-penetrating sub-bottom 

profiler, multibeam echo sounder, side scan sonar, and medium penetration seismic. The survey will be 

conducted in the Lease Area, which is a portion of the Mid-Atlantic Wind Energy Area, and along an export 

cable corridor. The Applicant’s HRG survey activities will occur within both federal and state waters of 

Virginia. The Survey Area will include two distinct survey segments: 

• full coverage HRG survey of the Lease Area (plus 200-meter [m] buffer, inclusive of the SAP 
survey areas); and 

• full coverage HRG survey of the export cable corridor (900-m-wide corridor within export cable 
route envelope). 
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2 Alternative Monitoring Plan 

2.1 Monitoring During Daytime Periods of Adequate Visibility 

Monitoring during daytime hours and periods of adequate visibility will reflect requirements described 

within the Lease OCS-A 0483, notably the following: 

4.3.4.  
 

Protected‐Species Observer. The Lessee must ensure that the exclusion zone for all G&G 
surveys performed in support of plan (i.e., SAP and COP) submittal is monitored by one or 
more NMFS‐approved protected‐species observers around the sound source. The Lessee 
must provide to the Lessor a list of observers and their résumés no later than 45 calendar 
days prior to the scheduled start of surveys performed in support of plan submittal. The 
résumés of any additional observers must be provided at least 15 calendar days prior to 
each observer’s start date. The Lessor will send the observer information to NMFS for 
approval.1/ 

4.3.5  Optical Device Availability. The Lessee must ensure that reticle binoculars and other 
suitable equipment are available to each observer to adequately perceive and monitor 
protected marine species within the exclusion zone during surveys conducted in support of 
plan (i.e., SAP and COP) submittal.  

4.3.6 High‐Resolution Geophysical (HRG) Surveys.  Stipulations specific to HRG surveys conducted 
in support of plan (i.e., SAP and COP) submittal where one or more acoustic sound sources 
is operating at frequencies below 200 kHz are provided in 4.3.6.1 through 4.3.6.9. 

4.3.6.1 Establishment of Default Exclusion Zone. The Lessee must ensure a 200‐meter radius 
exclusion zone for cetaceans, pinnipeds, and sea turtles. The Lessee may not use HRG 
survey devices that emit sound levels that exceed the 180 dB Level A harassment radius 
(200 meter) boundary without approval by the Lessor. If the Lessor determines that the 
exclusion zone does not encompass the 180 dB Level A harassment radius, the Lessor may 
impose additional, relevant requirements on the Lessee, including but not limited to, 
required expansion of this exclusion zone.2/ 

4.3.6.2 HRG Survey Chesapeake Bay Seasonal Management Area (SMA) Right Whale Monitoring. 
The Lessee must ensure that between November 1 and April 30 vessel operators monitor 
National Marine Fisheries Service (NMFS) North Atlantic Right Whale reporting systems 
(e.g., the Early Warning System, Sighting Advisory System, and Mandatory Ship Reporting 
System) for the presence of North Atlantic right whales during HRG survey operations 
within or adjacent to this SMA. 

4.3.6.3 Dynamic Management Area Shutdown Requirement. The Lessee must ensure that vessels 
cease HRG survey activities within 24 hours of NMFS establishing a DMA in the Lessee’s 
HRG survey area. HRG surveys may resume in the affected area after the DMA has expired.  

4.3.6.4 Clearance of Exclusion Zone. The Lessee must ensure that active acoustic sound sources will 
not be activated until the protected species observer has reported the exclusion zone clear 
of all cetaceans, pinnipeds, and sea turtles for 60 minutes.3/ 
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4.3.6.5 Electromechanical Survey Equipment Ramp‐Up. The Lessee must ensure that, when 
technically feasible, a “ramp‐up” of the electromechanical survey equipment occurs at the 
start or re‐start of HRG survey activities. A ramp‐up would begin with the power of the 
smallest acoustic equipment for the HRG survey at its lowest power output. The power 
output would be gradually turned up and other acoustic sources added in a way such that 
the source level would increase in steps not exceeding 6 dB per 5‐minute period.  

4.3.6.6 Shutdown for Non‐Delphinoid Cetaceans and Sea Turtles. If a non‐delphinoid cetacean or 
sea turtle is sighted at or within the exclusion zone, an immediate shutdown of the 
electromechanical survey equipment is required. The vessel operator must comply 
immediately with such a call by the observer. Any disagreement or discussion must occur 
only after shutdown. Subsequent restart of the electromechanical survey equipment may 
only occur following clearance of the exclusion zone (see 4.3.6.4) and implementation of 
ramp‐up procedures (see 4.3.6.5). 

4.3.6.7 Power Down for Delphinoid Cetaceans and Pinnipeds. If a delphinoid cetacean or pinniped 
is sighted at or within the exclusion zone, the electromechanical survey equipment must be 
powered down to the lowest power output that is technically feasible. The vessel operator 
must comply immediately with such a call by the observer. Any disagreement or discussion 
must occur only after power‐down. Subsequent power up of the electromechanical survey 
equipment must use ramp‐up provisions described in 4.3.6.5 and may occur after (1) the 
exclusion zone is clear of delphinoid cetaceans and pinnipeds or (2) a determination by the 
observer after a minimum of 10 minutes of observation that the delphinoid cetacean or 
pinniped is approaching the vessel or towed equipment at a speed and vector that indicates 
voluntary approach to bow‐ride or chase towed equipment. An incursion into the exclusion 
zone by a non‐delphinoid cetacean or sea turtle during a power‐down requires 
implementation of the shutdown procedures described in 4.3.6.6.  

4.3.6.8 Pauses in Electromechanical Survey Sound Source. The Lessee must ensure that, if the 
electromechanical sound source shuts down for reasons other than encroachment into the 
exclusion zone by a non‐delphinoid cetacean or sea turtle, including reasons such as, but 
not limited to, mechanical or electronic failure, resulting in the cessation of the sound 
source for a period greater than 20 minutes, restart of the electromechanical survey 
equipment commences only after clearance of the exclusion zone (see 4.3.6.4) and 
implementation of ramp‐up procedures (see 4.3.6.5). If the pause is less than 20 minutes 
the equipment may be restarted as soon as practicable at its operational level as long as 
visual surveys were continued diligently throughout the silent period and the exclusion zone 
remained clear of cetaceans, pinnipeds, and sea turtles. If visual surveys were not 
continued diligently during the pause of 20‐minutes or less, the Lessee must restart the 
electromechanical survey equipment following clearance of the exclusion zone (see 4.3.6.4) 
and implementation of ramp‐up procedures (see 4.3.6.5).  

4.3.4.9 Compliance with Equipment Noise Standards. All HRG survey equipment used by the Lessee 
must comply with applicable equipment noise standards of the U.S. Environmental 
Protection Agency (EPA), unless directed otherwise by the Lessor. All HRG survey 
equipment, even if modified from the original, must have noise-control devices no less 
effective than those provided on the original equipment. 

Note that Dominion Energy is requesting waivers from several lease stipulations, as follows:  
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4.3.4.  
 

Dominion Energy is requesting a waiver from lease stipulation 4.3.4 as it pertains to 
Protected Species Observer (PSO) monitoring of the following activities, as that equipment is 
part of standard vessel operation and is unlikely to result in harassment of marine mammals: 
the use of equipment operating above 200 kHz; the use of dynamic positioning thrusters; 
and, the use of ultra-short baseline positioning equipment. Additionally, Dominion Energy 
request a waiver from lease stipulation 4.3.4 to allow submittal of National Marine Fisheries 
Service (NOAA Fisheries)-approved PSO resumes 7 days prior to the observers start date. 

4.3.6.1 Dominion Energy acknowledges that Lease Condition 4.3.6.1 requires a 200-m default 
exclusion zone, which is consistent with conditions that have been imposed for similar 
activities subsequent to issuance of the Lease in 2013; however, Dominion Energy is 
requesting a waiver from this Lease Stipulations is applies to the size of the default exclusion 
zone in order to align with conditions on exclusion zones imposed by the Incidental 
Harassment Authorization (IHA). Dominion Energy proposes to use the following exclusion 
and monitoring zones during operation of the HRG equipment:  

• 500-m (1,640-foot [ft]) North Atlantic right whale exclusion zone; 

• 100-m (328-ft) non-delphinid large cetacean and Endangered Species Act (ESA)-
listed marine mammal exclusion zone;  

• 20-m (66-ft) Level A exclusion zone; and  

• 200-m (656-ft) monitoring zone for all marine mammals except those species 
otherwise excluded above. 

These proposed mitigation zones have been based on distances to NOAA Fisheries 
harassment criteria. These zones will be monitored as described in Sections 11.4 through 
11.6 of the IHA. Additionally, Dominion Energy is requesting that use of dynamic positioning 
thrusters and ultra-short baseline positioning systems not be subject to the same 
requirements as other HRG survey equipment that operated below 200 kHz, as that 
equipment is part of standard vessel operation and is unlikely to result in harassment of 
marine mammals. 

However, for purposes of this Alternative Monitoring Plan and the associated Concurrence 
Request, Dominion is proposing the following exclusion zones which are more conservative 
than those proposed in the IHA: 

• 500-m (1,640-ft) North Atlantic right whale exclusion zone; and 

• 200-m (656-ft) exclusion zone for all other marine mammals. 

4.3.6.4 Dominion Energy has requested a waiver from 4.3.6.4 as it applies to the time required for 
clearance of the exclusion zone in order to align with conditions on exclusion zones imposed 
by the IHA. For operation of the Triple Plate Boomer 1000J, Innomar Medium 100 Sub-
bottom Profiler, and/or Geo-Source 800 Sparker, Dominion Energy will implement a 30-
minute clearance period for ESA-listed whales, humpback whales, Kogia, and beaked whales 
and a 15-minute period for small cetaceans and seals of the exclusion zones prior to the 
initiation of ramp-up (Section 4.6). During this period, the exclusion zones will be monitored 
by the PSOs, using the appropriate visual technology for the duration. These measures differ 
slightly from the lease stipulations; however, Dominion Energy is requesting a waiver from 
BOEM to more accurately align this condition with conditions that have been imposed for 
similar activities subsequent to issuance of the Lease in 2013 Ramp-up may not be initiated 
if any marine mammal is within its respective exclusion zone. If a marine mammal is 
observed within an exclusion zone during the pre-clearance period, ramp-up may not begin 
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until the animal(s) has been observed exiting its respective zone or until an additional time 
period has elapsed with no further sightings (i.e., 15 minutes for small odontocetes and 
pinnipeds and 30 minutes for all other species). 

 

2.2 Monitoring During Nighttime and Periods of Poor Visibility 

During nighttime and times of poor visibility, the HRG Survey will continue with the following monitoring 

protocols adopted in conjunction with those in Lease OCS-A 0483. Activities during nighttime and periods 

of poor visibility will still comply with all requirements Lease OCS-A 0483. 

In addition to the current proposals, the following supplementary monitoring protocols, relating to 

Passive Acoustic Monitoring (PAM), the use of night vision apparatus and infra-red apparatus, are also 

proposed during nighttime and periods of poor visibility. 

2.2.1 Passive Acoustic Monitoring  

On December 20th, 2019 Dominion submitted an application to National Oceanic and Atmospheric 

Administration’s National Marine Fisheries Service (NOAA Fisheries) for an Incidental Harassment 

Authorization (IHA) in respect to the CVOW Commercial 2020 G & G Survey, including the planned HRG 

surveys. The application characterizes the survey area, describing up to 38 marine mammal species 

(whales, dolphins, porpoise, manatee, and seals) known to be present (some year-round, and some 

seasonally) in the Mid-Atlantic OCS region. The non-endangered or threatened and endangered marine 

mammals that are both common in Virginia waters and have the likelihood of occurring, at least 

seasonally, in the Project Area include the following:  

• Harbor porpoise (Phocoena phocoena);  
• Atlantic Spotted Dolphin (Stenella frontalis); 
• Bottlenose dolphin (Tursiops truncatus); 
• Long-Finned and Short-Finned Pilot Whale (Globicephala melas and G. macrorhynchus); 
• Risso’s Dolphin (Grampus griseus); 
• Short beaked common dolphin (Delphinus delphis); 
• Sperm whale (Physeter macrocephalus); 
• Fin whale (Balaenoptera physalus); 
• Humpback whale (Megaptera novaeangliae); 
• Minke whale (B. acutorostrata); 
• Sei Whale (B. borealis borealis); 
• North Atlantic right whale (Eubalaena glacialis); and 
• Harbor seal (Phoca vitulina). 

The IHA application notes that the potential presence of other species in the Project Area is considered 

extremely low. 

Given the range of species that could occur in the HRG Survey Area, and that these species vary with 

regard to their vocalization frequencies (high vs. low), the PAM system proposed under this Alternative 

Monitoring Plan will consist of an array of hydrophones with three broadband (sampling mid-range 

frequencies of 1 kHz to 170 kHz) and three low-frequency hydrophones (sampling range frequencies of 
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10 Hz to 70 kHz). The PAM systems specification will meet the job requirements and expected noise levels 

and species vocal frequencies. 

In order to ensure the active monitoring of the HRG Survey monitoring and exclusion zones for marine 

mammals and sea turtles (with a 500-m exclusion zone for North Atlantic right whales) from HRG survey 

equipment; as well as the separation distances (including the 500-m minimum separation distance from 

the North Atlantic right whale and the geotechnical survey vessel); and to minimize the effect of the vessel 

and flow noise on the hydrophone array, both the tow length of the array and the separation distance of 

the hydrophones will be customized based on survey requirements.  

2.2.2 Monitoring using Night Vision Apparatus 

During nighttime and poor visibility operations, Protected Species Observers (PSOs) will monitor the 

approved monitoring and exclusion zones (with a 500-m exclusion zone for North Atlantic right whales) 

as well as minimum vessel separation distances, using night vision devices (NVDs) such as night vision 

binoculars. In order to limit eye strain, the NVDs will be used with emphasis on periods prior to the 

ramping up of the HRG survey equipment. During nighttime and poor visibility operations, shifts will rotate 

such that PSOs will work in pairs. 

The detection of individual marine mammals and sea turtles during nighttime and poor visibility 

operations will be dependent on weather, sea-state, and behavior of the species. If available on the vessel, 

and in weather where NVDs may not be useful (Beaufort 3 or above), sweeping spotlights or sodium lights 

that illuminate the sea surface may also be used to support low visibility observation. If possible, deck 

lights will be extinguished or dimmed during poor visibility observations. Observations will take place from 

the highest available vantage point on the survey vessel. General 360-degree scanning will occur during 

the monitoring periods, and target scanning by the PSO will occur when alerted of a marine mammal 

presence. Observers visually sweep the path of the vessel to detect any marine mammals or sea turtles 

and implement the mitigation measures as necessary.  

The NVDs proposed for this Project will be military specification high-performance PVS-7 Generation 3 

Pinnacle night vision goggles (or similar). To further improve the performance of the night vision goggles, 

handheld infrared (IR) light-emitting diode spotlights will be used, particularly when investigating 

potential objects in the water and during periods prior to the ramping up of the HRG survey equipment. 

During those times when the IR spotlight is used more intensely, a duty cycle will be implemented to avoid 

issues with overheating, which could cause damage to the equipment or injury to the PSOs. This duty cycle 

will be determined in the field. NVD technology is continuously evolving. Therefore, to the extent possible, 

PSOs will receive training in the use of NVD equipment proposed. Regardless of experience, training will 

be provided prior to the start of survey operations to confirm that the PSOs are familiar and comfortable 

with the operation of the proposed equipment.  

2.2.3 Monitoring using Infrared Apparatus 

Infrared systems are capable of detecting differences in temperature from radiated thermal energy from 

living bodies or from reflected and scattered thermal energy. IR systems are typically capable of detecting 

aspects of a marine mammal’s body, fins, blow, and/or the blow hole itself. Studies indicate that IR 

technology can support the successful sighting of the majority of marine mammal species at distances of 
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up to approximately 1,500 m (4,921 ft). Some animals such as large pinnipeds and mysticete whales have 

the potential to be observed at distances of up to approximately 3,000 m (9,843 ft) and 10,000 m 

(32,808 ft), respectively (Weissenberger and Zitterbart 2012). Infrared systems are highly dependent on 

the contrast between sea temperature and the temperature of the marine animal, and the field of IR 

technologies for mitigation purposes is at an early stage of development.  

To support visual monitoring during nighttime operations and periods of low visibility, IR will be used in 

combination with the NVDs. PSOs will be provided with BHM-3X+ NTSC 9Hz thermal night vision cameras 

(or similar) to allow mitigation to continue in low light situations. The 65 mm lens option would be used, 

as it provides a good compromise between field of view and clarity of image, while fully covering the 

exclusion zones. In addition, PSOs will be provided with clip-on thermal imaging technology to augment 

the use of NVD as a backup system. Nivisys Miniature Thermal Acquisition Clip-on Systems (TACS-M) 

provide high performance long wave infrared technology capable of detection up to 300 m (984 ft) in clear 

conditions. 

The full 360 degrees around the vessel will be monitored with IR. As stated previously, the two-person 

PSO team will alternate the use of the IR and NVD equipment throughout the course of each 4-hour shift 

to minimize eye strain and fatigue. The Lead PSO on duty will work in coordination with the PAM team to 

maximize marine mammal detections and implement the most appropriate mitigation procedure.  

As with NVD equipment, IR equipment is continuously evolving. Therefore, to the extent possible, PSOs 

will have direct experience with the IR equipment proposed. Regardless of experience, training will be 

provided prior to the start of survey operations to confirm that the PSOs are familiar and comfortable 

with the operation of the proposed equipment.  

2.2.4 Monitoring Team Operation 

PSOs and PAM operators will adopt dual roles, allowing roles to be alternated between personnel to 

reduce fatigue during each shift. This has the additional benefit that during daylight hours PSOs have the 

capability to perform PAM system functions should weather conditions deteriorate, without the necessity 

of having PAM system operators on call. The PAM operator during each shift will monitor the hydrophone 

signals in real time both aurally (using headphones) and visually (via the monitor screen displays). 

PSO/PAM personnel will not monitor using one method (visual or acoustic) for more than 4 hours 

continuously.  

PAM operators will work in coordination with the PSOs to support survey activities as needed during 

periods when visual observations may be impaired. The PAM operator will communicate detected 

vocalizations to the Lead PSO on duty, who will then be responsible for implementing the necessary 

mitigation procedures.  

The visual observation team will be comprised of six dual role PSOs and PAM operators who will rotate 

between visual and acoustic monitoring duties to avoid fatigue. All PSOs will be experienced in their roles 

and have received NMFS Fisheries accredited training. To further avoid eye strain, it is also anticipated 

the PSOs will alternate between observation technologies (NVD and IR) regularly throughout each shift.  



  12 

As stated previously, PSOs will work in coordination with the PAM operators to localize any marine 

mammals approaching the exclusion zone(s). It will be the responsibility of the Lead PSO on duty to 

implement the necessary mitigation procedures should there be a sighting and/or vocalization detected.  

2.2.5 Calibration 

A standard technique will be employed to calibrate visual monitoring equipment, whenever adequate 

objects such as other vessels, navigation buoys, and fixed structures are available. The ship’s radar will be 

used to measure “true” distances, which will be compared to measurements taken using reticule 

binoculars, range-finder sticks. The distance measuring equipment will be calibrated against objects at a 

variety of ranges. It is likely that the number of objects situated within the mitigation zone that are large 

enough to detect on radar will be low; therefore, this calibration will be carried out when the vessel is 

alongside as part of mobilization activities. Measurements will be taken during different weather 

conditions and calibration forms, such as that shown below in Table 2-1, will be completed in order to 

allow comparison of equipment effectiveness in different weather conditions.  

Table 2-1: Example Calibration Form to be Used with Visual Equipment  

Week 

# 
Date 

Name of 

Observer 

Reticule 

Binoculars 

Distance (m) 

Range 

Finder 

Distance 
(m) 

True 

Distance 

provided 

by ship’s 
radar 

Sea state 

(Beaufort 

Scale) 

Wind force 

(Beaufort 

Scale) 

Swell 

(m) 

1 06/06/2015  PSO 1 1140 1000 1070 1 1 1 

1 06/06/2015  PSO 2 1147 1000 1270 1 1 1 

2 10/06/2015  PSO 1 1906 n/a 4310 3 3 2 

2 11/06/2015  PSO 2 1898 2500 1560 3 3 2 
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1 DESCRIPTION OF SPECIFIED ACTIVITY 

1.1 Introduction 

Virginia Electric and Power Company d/b/a Dominion Energy Virginia (Dominion Energy, the Applicant), 
is proposing to conduct several activities in the Commercial Lease of Submerged Lands for Renewable 
Energy Development on the Outer Continental Shelf (OCS) Offshore Virginia (Lease No. OCS-A-0483) 
(the Lease Area; Figure 1-1) as well as in coastal waters where an export cable corridor will be established 
in support of the Dominion Coastal Virginia Offshore Wind Commercial Project (the Project). The 
Applicant submits this request for Incidental Harassment Authorization (IHA) pursuant to Section 101(a)(5) 
of the Marine Mammal Protection Act (MMPA) and 50 Code of Federal Regulations (CFR) § 216 Subpart 
I to allow for the incidental harassment of small numbers of marine mammals resulting from the use of 
high-resolution geophysical (HRG) equipment in the Lease Area and export cable corridor during upcoming 
survey activities. The Applicant intends to conduct HRG and geotechnical survey campaigns within the 
Lease Area and export cable corridor. Survey activities are proposed to initiate no earlier than April 1, 2020.  

Both the National Oceanic and Atmospheric Administration (NOAA) and the Bureau of Ocean Energy 
Management (BOEM) have advised that sound-producing HRG equipment operating below 200 kilohertz 
(kHz) (e.g., sub-bottom profilers) has the potential to cause acoustic harassment to marine species, in 
particular marine mammals. 

The regulations set forth in Section 101(a)(5) of the MMPA and 50 CFR § 216 Subpart I allow for the 
incidental taking of marine mammals by a specific activity if the activity is found to have a negligible 
impact on the species or stock(s) of marine mammals and will not result in unmitigable adverse impact on 
the availability of the marine mammal species or stock(s) for certain subsistence uses. In order for the 
National Oceanographic and Atmospheric Administration National Marine Fisheries Service (NOAA 
Fisheries) to consider authorizing the taking by U.S. citizens of small numbers of marine mammals, 
incidental to a specified activity (other than commercial fishing), or to make a finding that incidental take 
is unlikely to occur, a written request must be submitted to the Assistant Administrator. Such a request is 
detailed in the following sections. 

1.2 Proposed Activity 

The Applicant will conduct surveys within the marine environment of the approximately 122,799-acre 
Lease Area and along the export cable corridor between the Lease Area and the Virginia shoreline, located 
in the lower Chesapeake Bay (see Figure 1-1). Water depths in the Lease Area range from about 22 meters 
(m) (72 feet [ft]) to 38 m (125 ft). The export cable corridor begins at the western side of the Lease Area 
and extends southwest toward the coast of Virginia for approximately 50 kilometers (km) (27 nautical miles 
[nm]). The export cable corridor will range from 600 m (1,968 ft) to 900 m (2,953 ft) wide and terminate 
at a proposed cable landing location in along the Virginia Beach coastline (the exact landing location 
between Croatan Beach and Sandbridge is yet to be determined). For the purpose of this application, the 
Survey Area is defined as the Lease Area plus a 200-m buffer and export cable corridor that will be 
established in advance of conducting the survey activity. The Survey Area will include two distinct survey 
segments (see Figure 1-1). The first survey segment will include full coverage HRG surveys conductedin a 
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tartan-pattern survey grid within the the Lease Area; for this survey, a 200 m buffer was also included for 
line turns, run in and out, etc. Then, a full coverage HRG survey of the export cable corridor will cover up 
to a 900-m-wide corridor. As this route has not been finalized, a general export cable route envelope has 
been included.  

The purpose of the HRG and geotechnical surveys is to:  

 Support the site characterization, facilities siting, and engineering design of offshore Project 

facilities including wind turbine generators, offshore substation(s), and submarine cables within 
the Lease Area and proposed export cable corridor; and 

 Collect the data necessary to support the Project review requirements associated with 30 CFR § 
585 and the National Environmental Policy Act.  

Take (unintentional, but not unexpected, taking of a protected species) as a result of underwater noise or 
other disturbances resulting in incidental harassment (any act of pursuit, torment, or annoyance which is 
divided into two categories: Level A and Level B) of marine mammals is federally managed by NOAA 
Fisheries under the MMPA to minimize the potential for both harm and harassment. Under the MMPA, 
Level A harassment is statutorily defined as any act of pursuit, torment, or annoyance that has the potential 
to injure a marine mammal or marine mammal stock in the wild; the actionable sound pressure level is not 
identified in the statute because the statute was written prior to the understanding of acoustic effects on 
marine mammals. The regulatory levels are contained in updated NOAA acoustic guidance (NOAA 
Fisheries 2018). The definition of Level B harassment was amended to be defined as any act that disturbs 
or is likely to disturb a marine mammal or marine mammal stock in the wild by causing disruption of natural 
behavioral patterns, including, but not limited to, migration, surfacing, nursing, breeding, feeding, or 
sheltering, to a point where such behavioral patterns are abandoned or significantly altered. Additionally, 
marine mammal stocks are defined as strategic or non-strategic; a strategic stock is one in which the level 
of direct human-caused mortality exceeds the potential biological removal (PBR) level (maximum number 
of animals, not including natural mortalities, which may be removed annually from a marine mammal stock 
while allowing that stock to reach or maintain its optimal sustainable population level.) This level is 
something that NOAA considers in its designation of listing status. Mortalities are tracked via post-activity 
reporting to NOAA Fisheries. 



Coastal Virginia Offshore Wind Commercial Project Incidental Harassment Authorization 
 

April May 2020   Page 3 
 

  
Figure 1-1 Survey Area 
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The 2016 Acoustic Guidance (NOAA Fisheries 2016), formalized a practice in which NOAA Fisheries 
considered the onset of permanent threshold shift (PTS), which is an auditory injury, as a Level A 
harassment. The guidance also defines temporary threshold shift (TTS) and associated thresholds, although 
these are not currently associated with a level of take under the current NOAA Fisheries guidance. Level A 
harassment is said to occur as a result of exposure to high noise levels and onset of PTS. Under this NOAA 
Fisheries guidance, a system was established whereby marine mammal species were organized into five 
functional hearing groups based on their ability to detect certain sound frequencies. This Acoustic Guidance 
was based on findings published by the Noise Criteria Group (Southall et al. 2007) and replaced earlier 
NOAA Fisheries guidance, which did not address potential impacts by the functional hearing group. For 
transient and continuous sounds, it was concluded that the potential for injury is not only related to the level 
of the underwater sound and the hearing bandwidth of the animal, but is also influenced by the duration of 
exposure. The evaluation of the onset of PTS provides additional species-specific insight on the potential 
for affect that is not captured by evaluations completed using the previous NOAA Fisheries thresholds for 
Level A harassment alone. In April 2018, NOAA Fisheries released the Revised Technical Guidance for 
Assessing the Effect of Anthropogenic Sound on Marine Mammals (NOAA Fisheries 2018a). The April 
2018 Revised Technical Guidance addressed implementation concerns and provided additional information 
to facilitate use of the Guidance by applicants.  

The Revised Technical Guidance identifies the predicted received levels for individual marine mammals at 
which they may experience changes in their hearing sensitivity (either temporary or permanent) from 
underwater anthropogenic sound sources (NOAA Fisheries 2018a) and established specific hearing criteria 
thresholds provided by NOAA Fisheries for each functional hearing group. These criteria apply hearing 
adjustment curves for each group, which are known as M-weighting (see Table 1-1). Frequency weighting 
provides a sound level referenced to an animal’s hearing ability either for individual species or classes of 
species, and therefore a measure of the potential of the sound to cause an effect. The measure that is obtained 
represents the perceived level of the sound for that animal. This is an important consideration because even 
apparently loud underwater sound may not affect an animal if it is at frequencies outside the animal’s 
hearing range. In the Revised Technical Guidance (2018), there are five hearing groups: low-frequency 
(LF) cetaceans (baleen whales), mid-frequency (MF) cetaceans (dolphins, toothed whales, beaked whales, 
bottlenose whales), high-frequency (HF) cetaceans (true porpoises, Kogia, river dolphins, cephalorhynchid 
dolphins, Lagenorhynchus cruciger, and L. australis), phocid pinnipeds (true seals), and otariid pinnipeds 
(sea lions and fur seals). It should be noted that this IHA addresses species known to occur within the 
Survey Area; these include species from the LF, MF, and HF cetacean groups and phocid pinnipeds. 

NOAA Fisheries has defined the threshold level for Level B harassment as a root-mean square (RMS) 
sound pressure level (SPLRMS) 120 decibels (dB) referenced to 1 microPascal (dB re 1 μPa) for continuous 
noise and a SPLRMS90% 160 dB re 1 μPa for impulse noise. The sound produced by the proposed HRG 
equipment activities may approach or exceed ambient sound levels (i.e., background or existing baseline 
Survey Area noise level). Actual perceptibility of these noise sources will be dependent on the hearing 
thresholds of the species under consideration and the inherent masking effects of ambient sound levels. The 
Level B harassment threshold criteria were not updated with the either the 2016 or 2018 Technical 
Guidance. 
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As discussed further in Section 6, evaluation of potential takes by incidental harassment of marine mammals 
resulting from the generation of underwater noise from the proposed HRG equipment activities will be 
evaluated under the criteria for PTS onset for impulsive noise as prescribed in the NOAA Fisheries (2018) 
Technical Guidance (Table 1-1).  

Table 1-1  M-Weighted Permanent Threshold Shift (PTS) and Temporary Threshold Shift (TTS) 
Criteria and Functional Hearing Range for Marine Mammals (NOAA Fisheries 2018) 

Functional Hearing Group PTS Onset 
Impulsive 

PTS Onset 
Non-

Impulsive 

TTS Onset 
Impulsive 

TTS Onset 
Non-

Impulsive 

Functional 
Hearing 
Range 

LF cetaceans (baleen 
whales) 

219 (SPLpk 
 183 (SELcum) 

199 
(SELcum) 

213 (SPLpk 
 168 (SELcum) 179 (SELcum) 7 Hz to 35 

kHz 
MF cetaceans (dolphins, 
toothed whales, beaked 
whales, bottlenose whales) 

230 (SPLpk 
185 (SELcum) 

198 
(SELcum) 

224 (SPLpk 
170 (SELcum) 178 (SELcum) 150 Hz to 

160 kHz 

HF cetaceans (true 
porpoises, Kogia, river 
dolphins, cephalorhynchid, 
Lagenorhynchus cruciger & 
L. australis) 

202 (SPLpk 
 155 (SELcum) 

173 
(SELcum) 

196 (SPLpk 
 140 (SELcum) 153 (SELcum) 275 Hz to 

160 kHz 

Phocid pinnipeds 
(underwater) (true seals) 

218 (SPLpk 
 185 (SELcum) 

201 
(SELcum) 

212 (SPLpk 
 170 (SELcum) 181 (SELcum) 50 Hz to 86 

kHz 
Otariid pinnipeds 
(underwater) (sea lions and 
fur seals) 

232 (SPLpk 
 203 (SELcum) 

219 
(SELcum) 

226 (SPLpk 
 188 (SELcum) 199 (SELcum) 60 Hz to 39 

kHz 
Notes: 
dB – decibel 
dBpeak – peak sound pressure level 
Hz – hertz 
kHz – kilohertz 
HF – high frequency 
LF – low frequency 

 
MF – mid-frequency  
PTS – permanent threshold shift 
SEL – sound exposure level  
SELcum – cumulative SEL expressed as dB re 1 µPa2 

SPLpk – zero-to-peak sound pressure level expressed as dB re 1 µPa 
TTS – temporary threshold shift 

1.2.1 HRG Equipment Use 

The HRG survey activities proposed by the Applicant will include the following: 

 Subsea positioning to calculate position by measuring the range and bearing from a vessel-mounted 
transceiver to an acoustic transponder; 

 Depth sounding (multibeam depth sounder) to determine water depths and general bottom 
topography (currently estimated to range from approximately minimum vessel draft to 38 m [125 
ft] in depth); 

 Seafloor imaging (sidescan sonar survey) for seabed sediment classification purposes, to identify 
natural and man-made acoustic targets resting on the bottom as well as any anomalous features; 
and 

 Medium penetration sub-bottom profiler (chirps/parametric profilers/sparkers) to map deeper 
subsurface stratigraphy as needed (soils down to 75 m [246 ft] to 100 m [328 ft] below seabed).  

The HRG surveys utilizing equipment operating under 200 kHz with the potential to cause acoustic 
harassment to marine species are anticipated to begin no earlier than April 1, 2020. The survey equipment 
will be equivalent to the representative survey equipment identified in Table 1-2. The make and model of 
the listed HRG equipment may vary depending on availability, but will be finalized as part of the survey 
preparations and contract negotiations with the survey contractor.  
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Table 1-2  Measured Source Levels of Proposed HRG Survey Data Acquisition Equipment 

HRG System 
Representative 
HRG Equipment 

Operating 
Frequencie

s (kHz) 

RMS 
Source 
Level1 

(dB re 1 
µPA m) 

Peak 
Source 
Level1 

(dB re 1 
µPA m) 

Primary Beam 
Width 

(degrees) 

Pulse 
Duration 

(millisecond) 

Subsea 
Positioning / 
USBL 

Sonardyne 
Ranger 2 USBL 

35 – 55 188 191 90 1 

EvoLogics S2CR 48 – 78 178 186 
Horizontally 

Omnidirectional 
500 – 600 

ixBlue Gaps 20 – 30 191 194 200 9 – 11 
Multibeam 
Echosounder 

R2Sonics 2026 170 – 450 191 221 
0.45 x 0.45 - 1 x 

1 
0.015 – 1.115 

Synthetic 
Aperture Sonar 
(SAS), combined 
bathymetry/ 
sidescan2 

Kraken Aquapix 337 210 213 
> 135 vertical, 1 

horizontal 
1 – 10 

Side Scan 
Sonar2 

Edgetech 4200 
dual frequency 

300 and 600 2063 2123 140 5 – 10 

Parametric SBP 
Innomar SES-
2000 Medium 100 

2 – 22 2414 247 2 0.07 – 1 

Non-Parametric 
SBP 

Edgetech 216 
Chirp 

2 – 16 193 196 15 – 25 5 – 40 

Edgetech 512 
Chirp 

0.5 – 12 1775 1915 16 – 41 20 

Medium 
Penetration 
Seismic 

Geo Marine Dual 
400 Sparker 800J 

0.25 – 4  2006 2106 Omnidirectional 0.5 – 0.8  

Applied Acoustics 
S-Boom (Triple 
Plate Boomer 
1000J) 

0.5 – 3.5 2037 2137  608 10 

Notes:  
1 Source levels reported by manufacturer. 
2 Operating frequencies are above all relevant marine mammal hearing thresholds, so are not assessed in this IHA.  
3 The source levels are based on data from Crocker and Fratantonio (2016) for the EdgeTech 4200 for 100% power and 100 
kHz. 
4 The equipment specification sheets indicates a peak source level of 247 dB re 1 µPA m. The average difference between the 
peak and SPLRMS source levels for sub-bottom profilers measured by Crocker and Fratantonio (2016) was 6 dB. Therefore, the 
estimated SPLRMS sound level is 241 dB re 1 µPA m. 
5 The source level are based on data from Crocker and Frantantonio (2016) for the EdgeTech 512i for %100 power. 
6 The source levels were provided by the manufacture within the document titled “Noise Level Stacked 400 – tuned”. 
7 The source levels are based on data from Crocker and Frantantonio (2016) for the Applied Acoustics S-Boom with CSP-N 
Energy Source set at 1000 Joules. 
8The beam width was based on data from Crocker and Frantantonio (2016) for the Applied Acoustics S-Boom. . 
dB re 1 µPa m – decibels referenced to 1 microPascal at 1 meter  
kHz – kilohertz 
RMS – root-mean-square 
USBL – ultra short baseline 

 
The Applicant has evaluated the range of possible HRG survey equipment that would be necessary to 
support seabed assessments across the Lease Area and export cable corridor over the next 12 months. This 
evaluation has been based on both the technical and regulatory requirements for project development as 
well as the range of survey equipment that has been recently deployed in support of offshore wind projects 
along the Atlantic Coast. The categories of representative HRG survey equipment that are anticipated for 
use are presented in Table 1-2. The HRG survey activities will be supported by vessels of sufficient size to 
accomplish the survey goals in the Survey Area. 
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As noted previously, both NOAA and BOEM have advised that the deployment of HRG survey equipment 
including the use of sound-producing equipment operating below 200 kHz (e.g., sub-bottom profilers) has 
the potential to cause acoustic harassment to marine species, in particular marine mammals. Based on the 
frequency ranges of the potential equipment to be used in support of the HRG survey activities (Table 1-
2); all but the Kraken Aquapix and EdgeTech 4200 operate within the established marine mammal hearing 
ranges and have the potential to result in Level A and B harassment of marine mammals. However, even 
though the USBL operates within the range of marine mammal hearing, due to the minimal size of the zones 
associated with use of this equipment (~ 10 m), the Applicant has determined that use of the USBL is 
unlikely to result in acoustic harassment to marine mammals, and, as such, the USBL will not be considered 
further in this application. 

1.2.2 Geotechnical Equipment Use 

Geotechnical survey activities will include the following: 

 Sample boreholes to determine geological and geotechnical characteristics of sediments; 

 Deep cone penetration tests (CPTs) to determine stratigraphy and in situ conditions of the deep 
surface sediments; and 

 Shallow CPTs to determine stratigraphy and in situ conditions of the near surface sediments. 

Geotechnical investigation activities are anticipated to be conducted from a drill ship equipped with 
dynamic positioning (DP) thrusters. Impact to the seafloor from this equipment will be limited to the 
minimal contact of the sampling equipment, and inserted boring and probes, and will be considered 
negligible (BOEM 2012a). 

Field studies conducted off the coast of Virginia (Tetra Tech 2014) to determine the underwater noise 
produced by borehole drilling and CPTs confirm that these activities (including vibracore sampling) do not 
result in underwater noise levels that are harmful or harassing to marine mammals (i.e., do not exceed 
NOAA Fisheries’ current Level A and Level B harassment thresholds for marine mammals; NOAA 
Fisheries 2018b). 

In addition, NOAA Fisheries has recently indicated that sound produced through use of DP thrusters is 
similar to that produced by transiting vessels, and thus, it does not anticipate the need for an MMPA 
incidental harassment authorization for the use of DP thrusters (NOAA Fisheries 2018b). 

Given the recent decisions by NOAA Fisheries concerning the applicability of IHAs for normal operations 
of vessels and the lack of acoustic impact from geotechnical survey equipment, borehole drilling, CPTs, 
and DP thruster activities do not warrant further discussion, and no take by Level A or Level B harassment 
has been requested for these proposed geotechnical activities. These geotechnical survey activities are 
therefore not further discussed in this application. 
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2 DATES, DURATION, AND SPECIFIED GEOGRAPHIC REGION 

2.1 Dates and Duration 

HRG survey activities are anticipated to last approximately 161 days (21 weeks) and are anticipated to 
commence no earlier than April 1, 2020. Of those days, surveys will last 149 days in the Lease Area and 
12 days in the export cable corridor. This schedule is based on 24-hour operations and includes potential 
down time due to inclement weather. The survey days are based on total survey line km and represent a 
combined operational effort of two, concurrently operating vessels. The actual allocation of survey effort 
between the two vessls will be dependent on weather, unforeseen down time, and other operational factors. 
These vessels wil operate at least several kimoleters apart, often operating with even greater distances of 
separation between the two vessels.  

2.2 Specific Geographic Region 

The Applicant’s HRG survey activities will occur in the Lease Area, which is a portion of the Mid-Atlantic 
Wind Energy Area, and along an export cable corridor within the lower Chesapeake Bay as shown in Figure 
1-1. The Applicant’s HRG survey activities will occur within both federal and state waters of Virginia. As 
discussed in Section 1.2, the Survey Area will include two distinct survey segments (see Figure 1-1): 

 full coverage HRG survey of the Lease Area (plus 200-m buffer); and 

 full coverage HRG survey of the export cable corridor (900-m-wide corridor within export cable 

route envelope). 

Note that during the HRG survey of the export cable corridor, the Geo Marine Dual 400 Sparker 800J will 
only be in use at most 25 percent of the time. Actual use of the Sparker will likely be less than that; however, 
25 percent has been analyzed as a conservative assumption.  

3 SPECIES AND NUMBERS OF MARINE MAMMALS 

The Mid-Atlantic Environmental Assessment (BOEM 2012b) reports a number of Atlantic species of 
marine mammals (whales, dolphins, porpoise, and seals) that may occur off the Virginia coast. All are 
protected by the MMPA, and six of the species in Table 3-1 are additionally listed under the Endangered 
Species Act (ESA). 38 marine mammal species are known to be present, at least seasonally, in the Lease 

Area (see Table 3‑1). The status and distribution of these species are discussed in detail in Section 4. 

 



Coastal Virginia Offshore Wind Commercial Project Incidental Harassment Authorization 
 

April May 2020   Page 9 
 

Table 3-1  Marine Mammals Known to Occur in the Marine Waters of Coastal and Offshore Virginia 

Common Name Scientific Name Stock Abundance Occurrence1/ Seasonality Status 
Odontocetes (Toothed Whales)     
Phocoenidae (Porpoises)      

Harbor Porpoise Phocoena phocoena Gulf of Maine/Bay of Fundy 79,833 Common/Winter MMPA – non-strategic 
Delphinidae (Dolphins)      

Atlantic Spotted Dolphin Stenella frontalis Western North Atlantic 44,715 Common/Year-round MMPA – non-strategic 
Atlantic White-Sided Dolphin Lagenorhynchus acutus Western North Atlantic 48,819 Uncommon/Fall/ Winter/Spring MMPA – non-strategic 

Bottlenose Dolphin Tursiops truncatus 
Western North Atlantic 77,532 Common/Year-round MMPA – non-strategic 

Southern Migratory Coastal 3,751 Common/Year-round MMPA – non-strategic 
Clymene Dolphin Stenella clymene Western North Atlantic unknown Extralimital/Summer MMPA – non-strategic 
Dwarf Sperm Whale Kogia sima Western North Atlantic 3,785 Uncommon/ Variable MMPA – non-strategic 
False Killer Whale Pseudorca crassidens Western North Atlantic 442 Uncommon/ Variable MMPA – strategic 
Fraser’s Dolphin Lagenorhynchus hosei Western North Atlantic unknown Uncommon/Variable MMPA – non-strategic 
Killer Whale Orcinus orca Western North Atlantic unknown Uncommon/Year-round MMPA – non-strategic 
Long-finned Pilot Whale Globicephala melas Western North Atlantic 5,636 Common/Year-round MMPA – non-strategic 

Short-finned pilot whale 
Globicephala 
macrorhynchus 

Western North Atlantic 28,924 Uncommon/Year-round MMPA – non-strategic 

Pan-tropical Spotted Dolphin Stenella attenuata Western North Atlantic 3,333 Uncommon /Summer MMPA – non-strategic 
Melon-headed whale Peponocephala electra Western North Atlantic unknown Uncommon/ Variable MMPA – non-strategic 
Pygmy Killer Whale Feresa attenuata Western North Atlantic unknown Uncommon/ Variable MMPA – non-strategic 
Pygmy Sperm Whale Kogia breviceps Western North Atlantic 3,785 Uncommon/Year-round MMPA – non-strategic 
Risso's Dolphin Grampus griseus Western North Atlantic 18,250 Common/Year-round MMPA – non-strategic 
Rough Toothed Dolphin Steno bredanensis Western North Atlantic 136 Uncommon/Year-round MMPA – non-strategic 
Common Dolphin Delphinus delphis Western North Atlantic 80,184 Common/Year-round MMPA – non-strategic 

Sperm Whale Physeter macrocephalus North Atlantic 2,288 Uncommon/Year-round 
MMPA-strategic; 
Endangered ESA 

Spinner Dolphin 
Stenella longirostris 
orientalis 

Western North Atlantic unknown Uncommon/Year-round MMPA – non-strategic 

Striped Dolphin Stenella coeruleoalba Western North Atlantic 54,807 Uncommon/Year-round MMPA – non-strategic 

White Beaked Dolphin 
Lagenorhynchus 
albirostris 

Western North Atlantic 2,003 Uncommon/Variable MMPA – non-strategic 

Ziphiidae (Beaked whales)      

Blainville’s Beaked Whale Mesoplodon densirostris Western North Atlantic 7,092 Uncommon / Spring/Summer MMPA – non-strategic 
Cuvier's Beaked Whale Ziphius cavirostris Western North Atlantic 6,532 Uncommon/ Variable MMPA – non-strategic 
Gervais’ Beaked Whale Mesoplodon europaeus Western North Atlantic 7,092 Uncommon / Spring/Summer MMPA – non-strategic 
Sowerby’s Beaked Whale Mesoplodon bidens Western North Atlantic 7,092 Uncommon/ Variable MMPA – non-strategic 
True's Beaked Whale Mesoplodon mirus Western North Atlantic 7,092 Uncommon / Spring/Summer MMPA – non-strategic 
Mysticetes (Baleen Whales) 
Balaenopteridae (Rorquals) 

Blue Whale Balaenoptera musculus Western North Atlantic unknown Uncommon/Year-round 
MMPA – strategic; 
Endangered ESA 
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Table 3-1  Marine Mammals Known to Occur in the Marine Waters of Coastal and Offshore Virginia 

Common Name Scientific Name Stock Abundance Occurrence1/ Seasonality Status 

Fin Whale Balaenoptera physalus Western North Atlantic 1,618 Common/Year- round 
MMPA – strategic; 
Endangered ESA 

Humpback Whale 
(West Indies DPS) 

Megaptera novaeangliae Gulf of Maine 896 Common/Fall/Winter/Spring MMPA – non-strategic 

Minke Whale 

Balaenoptera 
acutorostrata 

Canadian East Coast 2,591 Common /Year-round MMPA – non-strategic 

Sei Whale Balaenoptera borealis Nova Scotia 357 
Uncommon/ 
Winter/Spring/Summer 

MMPA – strategic; 
Endangered ESA 

Balaenidae (Right and Bowhead whales) 

North Atlantic Right Whale Eubalaena glacialis Western Atlantic 451 Common/Year-round 
MMPA – strategic; 
Endangered ESA 

Sirenia (Sea Cows) 
Trichechidae (Manatees)      

West Indian Manatee Trichechus manatus Florida unknown Extralimital/Variable 
MMPA – strategic; 
Threatened ESA 

Pinnipeds (eared and earless seals) 
Phocidae (earless seals)      
Gray Seal Halichoerus grypus Western North Atlantic 27,131 Uncommon/Fall/Winter/Spring MMPA – non-strategic 
Harbor Seal Phoca vitulina Western North Atlantic 75,834 Common/Fall/Winter/Spring MMPA – non-strategic 
Harp Seal Pagophilus groenlandicus Western North Atlantic unknown Uncommon/Winter/Spring MMPA – non-strategic 
Hooded Seal Cystophora cristata Western North Atlantic unknown Extralimital/Summer/Fall MMPA – non-strategic 
Notes: 
1 Occurrence defined as: 

Common: occurrences are regularly documented and the Survey Area is generally considered within the typical range of the species. 
Uncommon: occurrences are occasionally documented and the Survey Area is generally considered within the typical range of the species. 
Extralimital: few occurrences have been documented and the Survey Area is generally considered outside the typical range of the species; any occurrences would likely be of incidental 
individuals. 

Source: Hayes et al. 2019; Roberts et al. 2018 
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4 AFFECTED SPECIES STATUS AND DISTRIBUTION 

As described in Section 3, there are 38 marine mammal species (seven large whales, 20 dolphins [including 
larger oceanic dolphin species], five beaked whales, one porpoise, one manatee, and four seals) that are 
known to be present (some year-round, and some seasonally or incidentally) in the Mid-Atlantic OCS 
region. NOAA Fisheries uses Marine Species Density Data Gap Assessments as developed by Roberts et 
al. (2018), which built upon models originally developed by the U.S. Department of the Navy to estimate 
marine mammal abundance (U.S. Navy) (2007) to establish marine mammal abundance. The current 
estimates are supplemented by data from other sources, to update the species Stock Assessment Reports 
(SARs; Hayes et al. 2019). These reports suggest that marine mammal density in the Mid-Atlantic region 
is patchy and seasonally variable. Currently, there are a number of Unusual Mortality Events (UMEs) that 
NOAA Fisheries has evaluated and declared (NOAA Fisheries 2019a), which include several of the species 
found in Virginia (minke whale, right whale, humpback whale, and harbor or grey seals). Of these, the most 
relevant for this Project are UMEs affecting the minke whale, right whale, and humpback whale. 

The six ESA-listed marine mammal species known to be present year-round or seasonally in the waters of 
the Mid-Atlantic are the sperm whale, right whale, fin whale, blue whale, sei whale, and the West Indian 
manatee. The status of the humpback whale stock that inhabits the mid-Atlantic region, and which may 
occur year-round, was recently revised and members of this stock are no longer considered endangered. 
The ESA-listed whale species are highly migratory and as such were historically thought to be present 
seasonally. However, they are increasingly seen throughout the summer and fall months while foraging and 
in the winter during their migrations to warmer waters. Additionally, some individuals from the larger whale 
species (including right whales) are known to remain year-round (Salisbury et al. 2016). Dolphins, 
especially bottlenose, are known to be resident in Virginia coastal regions (Gubbins 2002). 

Because the potential for the west Indian manatee and blue whale to occur within the Survey Area is low, 
these species will not be described further in this analysis. The sperm and sei whale are also unlikely to 
occur but, given their ESA status and occasional occurrence, they have been included. Surveys conducted 
in waters off Norfolk Canyon in Virginia observed sperm, blue, and sei whales in April 2018 as well as 
right, fin, and humpback whales (Cotter 2019). The blue whale sighting was the first photographic record 
of this species in the nearshore area (US Navy Marine Species Monitoring 2018a). It may be that prey 
availability or changing habitat from climate change or other factors that are adjusting known distributions 
are refining previous findings. The West Indian manatee has been sighted in Virginia waters; however, such 
events are infrequent. 

In addition, while stranding data exist for harbor and gray seals along the Mid-Atlantic coast south of New 
Jersey, their preference for colder, northern waters during the survey period makes their occurrence in the 
Survey Area less likely during the summer and fall (Hayes et al. 2019). Winter haul-out sites for harbor 
seals have been identified within the Chesapeake Bay region. Historic data indicate that seals were generally 
not present during spring, summer and fall months (Waring et al. 2016), the months during which survey 
activities are planned to start in April. However, more recent tagging and acoustic surveys in Virginia 
nearshore waters spanning two years of study are providing updated baseline data, which indicate that seals 
utilize the area more than previously thought. There is now regular seasonal occurrence of seals, including 
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harbor and gray, between fall and spring (US Navy Marine Species Monitoring 2018b). Harbor seals are 
the predominantly observed species. Coastal Virginia was thought to represent the southern extent of the 
habitat range for gray seals, with few stranding records reported for Virginia and sightings occurring only 
during winter months as far south as New Jersey (Waring et al. 2016) until recently. Similar to shifts in 
cetacean occurrence, prey availability or changing habitat from climate change or other factors could be 
driving changes in distribution of seals. A more focused survey effort could also be refining previous 
findings. Because harp and hooded seals are not anticipated to occur in the Survey Area, these species will 
not be described further in this analysis. Gray seal distribution and status will not be further described, but 
anticipated takes for this species will be included with harbor seals as the current best available data on 
predicted densities of seals (Roberts et al. 2018) does not distinguish between harbor and gray seals, but 
rather provides a single density value for both species. 

In general, the range of the remaining non-ESA dolphin, beaked-whale, and other cetacean species listed 
in Table 3-1 is outside the Survey Area; they are usually found in more pelagic shelf-break waters, have a 
preference for northern latitudes, or are so rarely sighted that their presence in the Survey Area is unlikely. 
Because the potential presence of these species in the Survey Area is considered extremely low, they are 
not further addressed in this analysis. 

The following subsections provide additional information on the biology, habitat use, abundance, 
distribution, and the existing threats to the non-endangered or threatened and endangered marine mammals 
that are both common in Virginia waters and have the likelihood of occurring, at least seasonally, in the 
Survey Area. These species include the harbor porpoise, Atlantic spotted dolphin, bottlenose dolphin, long-
and short-finned pilot whale, Risso’s dolphin, common dolphin, bottlenose dolphin, long-finned pilot 
whale, sperm whale, fin whale, humpback whale, minke whale, sei whale, right whale, and the harbor seal.  

4.1 Toothed Whales 

4.1.1 Harbor Porpoise—Non-Strategic 

Harbor porpoise (Phocoena phocoena) in the Gulf of Maine/Bay of Fundy stock are not ESA-listed and 
this stock is not considered strategic under the MMPA (Hayes et al. 2019). This species has been listed as 
“non-strategic” because average annual human-related mortality and injury, while poorly understood, does 
not exceed the PBR (Hayes et al. 2019). Harbor porpoise are the smallest North Atlantic cetacean, 
measuring at only 1.4 m to 1.9 m (4.6 ft to 6.2 ft), and feed primarily on pelagic schooling fish, bottom fish, 
squid, and crustaceans (Bjørge and Tolley 2009; Reeves and Reed 2003). Harbor porpoise hearing is in the 
HF range (Southall et al. 2007; NOAA Fisheries 2018a).  

The harbor porpoise is likely to occur in the waters of the Mid-Atlantic during winter months, as this species 
prefers cold temperate and subarctic waters (Hayes et al. 2019). Harbor porpoise generally move out of the 
Mid-Atlantic during spring, migrating north to the Gulf of Maine.  

The current population estimate for harbor porpoise for the Gulf of Maine/Bay of Fundy stock is 79,833 
(Hayes et al. 2019). Roughly 256 harbor porpoise per year are killed from U.S. fisheries (Hayes et al. 2019). 
The most common threat to the harbor porpoise is incidental mortality from fishing activities, especially 
from bottom-set gillnets. A UME event in 2005 involved the stranding of 38 animals along the North 
Carolina coast from January 1 to March 28 (Waring et al. 2012). Most strandings of harbor porpoise from 



Coastal Virginia Offshore Wind Commercial Project Incidental Harassment Authorization 
 

April May 2020   Page 13 
 

2012 to 2016 occurred in Massachusetts. During this time, a total of 461 harbor porpoise have stranded 
along the U.S. Atlantic coast, 25 of which were reported in Virginia (Hayes et al. 2019). Two of the 25 
Virginia strandings were due to fisheries interactions. It has been demonstrated that the porpoise 
echolocation system is capable of detecting net fibers in certain circumstances but not consistently enough 
to prevent fishery interactions. In 1999, a Take Reduction Plan to reduce harbor porpoise bycatch in U.S. 
Atlantic gillnets was implemented. The ruling implements time and area closures, with some areas closed 
completely while others are closed to gillnet fishing unless the gear meets certain restrictions. The overall 
likelihood of occurrence of harbor porpoise in the Survey Area is high. 

4.1.2 Atlantic Spotted Dolphin—Non-Strategic 

There are two species of spotted dolphin in the western North Atlantic Ocean, the Atlantic spotted dolphin 
(Stenella frontalis) and the pantropical spotted dolphin (S. attenuata) (Perrin et al. 1987). Both are discussed 
here due to morphological similarities that can make them difficult to differentiate at sea (Waring et al. 
2013), though only the Atlantic spotted dolphin is anticipated in the vicinity of the Survey Area. The 
Atlantic and pantropical spotted dolphins are not ESA-listed, and the stocks are not considered strategic 
under the MMPA (Waring et al. 2013). Atlantic spotted dolphins have a robust body with a tall, curved 
dorsal fin located midway down their back (Jefferson et al. 2015). and reach 1.5 to 2.3 m (5 to 7.5 ft) in 
length (Herzing 1997). They have moderately long, slender beaks and their color patterns vary with age 
and location. In addition, two forms of the Atlantic spotted dolphin exist, one that is large and heavily 
spotted and another that is smaller in size with fewer spots (Waring et al. 2013). Pantropical spotted 
dolphins are typically 1.8 to 2.2 m (6 to 7 ft) at adulthood (Jefferson et al. 2015). Pantropical dolphins have 
long, slender beaks like the Atlantic spotted dolphin, but are also distinguished by a dark cape or coloration 
on their backs, which stretches from their head to almost midway between the dorsal fin and the tail flukes, 
and by a white-tipped beak (Herzing 1997; Jefferson et al. 2015). Their diet consists of a wide variety of 
fish and squid, as well as benthic invertebrates (Herzing 1997). The hearing range for both species is in the 
MF range (Southall et al. 2007; NOAA Fisheries 2018a). Both species prefer tropical to warm temperate 
waters along the continental shelf 10 to 200 m (33 to 650 ft) deep to slope waters greater than 500 m (1,640 
ft) deep (Waring et al. 2013).  

The best population estimate for the Atlantic spotted dolphin is approximately 44,715 individuals and the 
pantropical spotted dolphin is approximately 3,333 individuals (Waring et al. 2013). Prior to 1998, the 
species of spotted dolphins were not differentiated during surveys so prior abundance estimates are for both 
species combined (Waring et al. 2013). Current threats to both species in the Atlantic are poorly understood 
as there are insufficient data to determine the population trends for either species. From 2006 to 2010, there 
were 19 Atlantic spotted dolphins stranded between Massachusetts and Puerto Rico (NOAA Fisheries 
unpublished data reported in Waring et al. 2013). One of these strandings, in Florida in 2007, had 
documented signs of fishery/human interaction mortality with extensive propeller wounds (Waring et al. 
2013). However, stranding data probably underestimate the extent of fishery-related mortality and serious 
injury because not all of the marine mammals that die or are seriously injured wash ashore, or stranded 
animals may not show clear signs of entanglement or other fishery-interaction. The overall likelihood of 
occurrence of the Atlantic spotted dolphin in the Survey Area is moderately high. 
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4.1.3 Bottlenose Dolphin—Non-Strategic Western North Atlantic Offshore Stock; Non-
Endangered, Strategic Southern Coastal Migratory Stock 

The population of bottlenose dolphins (Tursiops truncatus) in the North Atlantic consists of a complex 
mosaic of dolphin stocks (Waring et al. 2010). There are two stocks that may be found in the vicinity of the 
Survey Area - the western North Atlantic Offshore Stock (WNAOS) and the Southern Coastal Migratory 
Stock (SCMS). Neither stock is ESA-listed. The WNAOS is considered non-strategic under the MMPA 
(Hayes et al. 2018); however, the SCMS is considered a depleted strategic stock under the MMPA (Hayes 
et al. 2017). Bottlenose dolphins are roughly 2.4 to 3.7 m (8 to 12 ft) long with a short, stubby beak and 
show sexual dimorphism between males and females, with males being larger and heavier. Bottlenose 
dolphins feed on a large variety of organisms, depending on their oceanic habitat. The coastal, shallow 
population tends to feed on benthic fish and invertebrates, while deepwater populations consume pelagic 
or mesopelagic fish such as croakers, sea trout, mackerel, mullet, and squid (Reeves et al. 2002). Bottlenose 
dolphins appear to be active both during the day and night. Their activities are influenced by the seasons, 
time of day, tidal state, and physiological factors such as reproductive seasonality (Wells and Scott 2002). 
The species’ hearing is in the MF range (Southall et al. 2007; NOAA Fisheries 2018a).  

Because this species occupies a wide variety of habitats, it is regarded as possibly the most adaptable 
cetacean (Reeves et al. 2002). The species occurs worldwide in oceans and peripheral seas at both tropical 
and temperate latitudes. In North America, bottlenose dolphins are found in surface waters with 
temperatures ranging from 10 to 32 degrees Celsius (°C; 50 to 90 degrees Fahrenheit [°F]). There are two 
distinct bottlenose dolphin morphotypes: migratory coastal and offshore. The migratory coastal morphotype 
resides in waters typically less than 20 m (65.6 ft) deep, along the inner continental shelf (within 7.5 km 
[4.6 miles] of shore; Hayes et al. 2018). This migratory coastal population was further subdivided into seven 
stocks based largely upon spatial distribution (Waring et al. 2016). The SCMS is the coastal stock found 
south of Assateague, Virginia, to northern Florida and is the stock most likely to be encountered in the 
vicinity of the export cable portion of the Survey Area. Seasonally, SCMS movements indicate they are 
mostly found in southern North Carolina (Cape Lookout) from October to December; they continue to move 
farther south from January to March to as far south as northern Florida and move back north to coastal 
North Carolina from April to June. SCMS bottlenose dolphins occupy waters north of Cape Lookout, North 
Carolina, to as far north as Chesapeake Bay from July to August (Hayes et al. 2018). An observed shift in 
spatial distribution during a summer 2004 survey indicated that the northern boundary for the SCMS may 
vary from year to year (Hayes et al. 2018). The offshore population consists of one stock (WNAOS) in the 
western North Atlantic Ocean distributed primarily along the outer continental shelf and continental slope, 
and distributed widely during the spring and summer from Georges Bank to the Florida Keys with late 
summer and fall incursions as far north the Gulf of Maine depending on water temperatures (Kenney 1990; 
Hayes et al. 2017). The WNAOS is found seaward of 34 km (21 miles) and in waters deeper than 34.0 m 
(111.5 ft). The Survey Area is within the range of the WNAOS.  

The most recent information estimates the population of the WNAOS at approximately 77,532 individuals 
and the SCMS at approximately 3,751 individuals (Hayes et al. 2018).Common bottlenose dolphins are 
among the most frequently stranded small cetaceans along the Atlantic coast. Many of the animals show 
signs of human interaction (i.e., net marks, mutilation, etc.); however, it is unclear what proportion of these 
stranded animals are from which stock because most strandings are not identified to morphotype (Hayes et 
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al. 2017). The biggest threat to the species is bycatch because they are often caught in fishing gear, gillnets, 
purse seines, and shrimp trawls (Waring et al. 2016). They have also been adversely impacted by pollution, 
habitat alteration, boat collisions, and human disturbance, and are subject to bioaccumulation of toxins. 
Scientists have found a strong correlation between dolphins with elevated levels of polychlorinated 
biphenyls and illness, indicating certain pollutants may weaken their immune system (Ross 2002). Total 
U.S. fishery–related mortality and serious injury for the WNAOS is less than ten percent of the calculated 
PBR and, therefore, can be considered to be insignificant and approaching the zero mortality and serious 
injury rate (Hayes et al. 2017). Three UMEs impacted western Atlantic bottlenose dolphins: 1987 to 1988; 
2011; and 2013 to 2015. Two of these UMEs, 1987 to 1988 and 2013 to 2015, were attributed to 
morbillivirus (Lipscomb et al. 1994; Morris et al. 2015). Both of these UMEs included deaths of dolphins 
in locations that apply to the SCMS (Hayes et al. 2018). When the impacts of the 1987–1988 UME were 
being assessed, only a single coastal stock of common bottlenose dolphin was thought to exist along the 
western Atlantic from New York to Florida so impacts to the SMCS alone are not known (Scott et al. 1988). 
However, it was estimated that between 10 and 50 percent of the coast-wide stock died as a result of this 
UME (Scott et al. 1988; Eguchi 2002). The total number of stranded common bottlenose dolphins from 
New York through North Florida (Brevard County) during the 2013–2015 UME was 1,827 individuals 
(Hayes et al. 2018). The third UME was in South Carolina during February–May 2011 with a total of six 
strandings from the SCMS (Hayes et al. 2018). The cause of this UME was undetermined. The SCMS mean 
annual human-caused mortality for 2011–2015 ranged between a minimum of 0 and a maximum of 14.3 
(Hayes et al. 2018). Although there was no statistically significant difference in abundance for the SCMS 
between the 2010–2011 and 2016 surveys, a statistically significant decline in population size of all 
common bottlenose dolphins in coastal waters from New Jersey to Florida between 2010–2011 and 2016 
was detected (Hayes et al. 2018). From 1995 to 2001, NOAA Fisheries recognized only the western North 
Atlantic Coastal Stock of common bottlenose dolphins in the western North Atlantic, and this stock was 
listed as depleted as a result of a UME in 1988–1989 (64 Federal Register [FR] 17789, April 6, 1993). The 
SCMS retains the depleted designation as a result of its origin from the western North Atlantic Coastal 
Stock (Hayes et al. 2018). The overall likelihood of occurrence of bottlenose dolphins in the Survey Area 
for both stocks is high. 

4.1.4 Long-finned and Short-finned Pilot Whale—Non-Endangered, Strategic Western 
North Atlantic Stocks 

The two species of pilot whales in the Western Atlantic, the long-finned (Globicephala melas melas) and 
short-finned pilot whale (G. macrorhynchus), are difficult to differentiate from field observations. Neither 
species is ESA-listed. The western North Atlantic stocks for each species are non-strategic under the 
MMPA (Hayes et al. 2019). Long-finned pilot whales are medium-sized animals with a stocky body, large 
bulbous or squarish forehead, thick dorsal fin located about a third of the body length behind the head. The 
short-finned pilot whale also has a bulbous forehead but with no obvious beak (Jefferson et al. 2015). Long-
finned pilot whales are dark black, dark gray, or brownish in color. They have pale grayish or whitish marks, 
such as a diagonal eye-stripe, or a blaze, that extend from behind the eye and up towards the dorsal fin. 
Long-finned pilot whales also have a large saddle behind the dorsal fin and a whitish anchor-shaped patch 
that starts at the throat and extends down their underside (Jefferson et al. 2015). The short-finned pilot 
whale’s dorsal fin is far forward on its body and has a relatively long base (Jefferson et al. 2015). The body 
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color on the short-finned pilot whale tends to be black or dark brown with a large gray saddle behind the 
dorsal fin. Pilot whales feed preferentially on squid but will eat fish (e.g., herring) and invertebrates (e.g., 
octopus, cuttlefish) if squid are not available. They also occasionally ingest shrimp (particularly younger 
whales) and various other fish species. The species hunt most of their prey at depths of 200 to 500 m (600 
to 1,650 ft), although they can forage deeper if necessary (Reeves et al. 2002). Both species’ hearing is in 
the MF range (Southall et al. 2007; NOAA Fisheries 2018a).  

Both species of pilot whale are more generally found along the edge of the continental shelf at depths of 
100 to 1,000 m (330 to 3,300 ft), choosing areas of high relief or submerged banks. Long-finned pilot 
whales, in the western North Atlantic, are more pelagic occurring in especially high densities in winter and 
early spring over the continental slope, then moving inshore and onto the shelf in summer and autumn 
following squid and mackerel populations (Reeves et al. 2002). They frequently travel into the central and 
northern Georges Bank, Great South Channel, and northward into the Gulf of Maine areas during the late 
spring through late fall (Hayes et al. 2019). Short-finned pilot whales prefer tropical, subtropical, and warm 
temperate waters (Jefferson et al. 2015). The short-finned pilot whale mostly ranges from New Jersey south 
through Florida, the northern Gulf of Mexico, and the Caribbean without any seasonal movements or 
concentrations (Hayes et al. 2019). Populations for both of these species overlap spatially along the mid-
Atlantic shelf break between New Jersey and the southern flank of Georges Bank (Hayes et al. 2019). While 
the exact latitudinal ranges of the two species remains uncertain, most pilot whale sightings south of Cape 
Hatteras are expected to be short-finned pilot whales, while north of approximately 42°N most pilot whale 
sightings are expected to be long-finned pilot whales (Hayes et al. 2019).  

The best population estimate for long-finned pilot whales is 5,636 individuals, and for short-finned pilot 
whales it is 28,924 (Hayes et al. 2019). Pilot whales are subject to bycatch in gillnet fishing, pelagic 
trawling, longline fishing, and purse seine fishing. The total annual human-caused mortality and serious 
injury for short-finned pilot whales during 2012–2016 is unknown (Hayes et al. 2019). The estimated mean 
annual fishery-related mortality and serious injury during 2012–2016, due to the pelagic longline fishery, 
was 168 for short-finned pilot whales (Hayes et al. 2019). Total annual observed average fishery-related 
mortality or serious injury for long-finned pilot whales during 2012–2016 was 27 (Hayes et al. 2019). Mass 
strandings involving hundreds of individuals are not unusual and demonstrate that these large pods have a 
high degree of social cohesion (Reeves et al. 2002). The overall likelihood of occurrence of pilot whales in 
the Survey Area is high. 

4.1.5 Risso’s Dolphin—Non-Strategic 

Risso’s dolphin (Grampus griseus) is not ESA-listed and the western North Atlantic stock is not considered 
strategic under the MMPA (Hayes et al. 2019). The species’ anterior body is extremely robust, tapering to 
a relatively narrow tail stock, and has one of the tallest dorsal fins in proportion to body length of any 
cetacean (Baird 2009). Color patterns change dramatically with age. Infants are gray to brown dorsally and 
creamy-white ventrally, with a white anchor-shaped patch between the pectoral flippers and white around 
the mouth (Jefferson et al. 2015). Calves then darken to nearly black, while retaining the ventral white 
patch. Older animals can appear almost completely white on the dorsal surface or when swimming just 
beneath the surface (Jefferson et al. 2015). The diet for this species consists mostly of squid (Jefferson et 
al. 2015). Risso’s dolphin hearing is in the MF range (NOAA Fisheries 2018a).  
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The species is distributed worldwide in temperate and tropical oceans, with an apparent preference for 
steep, shelf-edge habitats between about 400 to 1000 m (1,312 to 3,280 ft) deep (Baird 2009). Risso’s 
dolphin of the western North Atlantic stock prefers temperate to tropical waters typically from 15 to 20°C 
(59 to 68°F) and are rarely found in waters below 10°C (50°F). They occur along the continental shelf edge 
ranging from Cape Hatteras to Georges Bank during spring through fall, and throughout the Mid-Atlantic 
Bight out to oceanic waters during winter (Baird 2009; Wells et al. 2009). Risso’s dolphins are usually seen 
in groups of 12 to 40 individuals. Loose aggregations of hundreds or even several thousand individuals are 
occasionally seen (Jefferson et al. 2015). Sightings of this species from surveys are mostly in the continental 
shelf edge and continental slope areas (Hayes et al. 2019).  

The best population estimate for the western North Atlantic stock for Risso’s dolphin is approximately 
18,250 individuals (Hayes et al. 2019). Mass strandings of this species are very rare (Baird 2009). Total 
annual estimated average fishery-related mortality or serious injury to this stock during 2012–2016 was 
49.9 Risso’s dolphins (Hayes et al. 2019). The total U.S. fishery mortality and serious injury rate for this 
stock is not less than 10 percent of the calculated PBR and, therefore cannot be considered to be 
insignificant and approaching zero; therefore, the status of Risso’s dolphins is unknown but is not 
considered strategic (Hayes et al. 2019). Population trends for this species have not been investigated. The 
overall likelihood of occurrence of Risso’s dolphin in the Survey Area is high. 

4.1.6 Common Dolphin—Non-Strategic 

The common dolphin (Delphinus delphis) is not ESA-listed and the western North Atlantic stock is not 
considered strategic under the MMPA (Hayes et al. 2019). All common dolphins are slender and have a 
long beak sharply demarcated from the melon and are distinguished from other dolphins by a unique 
crisscross color pattern formed by interaction of the dorsal overlay and cape (Perrin 2009) resulting in 
distinctive color bands on their sides. There is significant sexual dimorphism present, with males being on 
average about 9 percent larger in body length (Hayes et al. 2019). Common dolphins feed on nutrient-rich 
squids and small fish, including species that school in proximity to surface waters, and on mesopelagic 
species found near the surface at night (Hayes et al. 2019; IUCN 2019). The species’ hearing is in the MF 
range (Southall et al. 2007; NOAA Fisheries 2018a).  

The species is one of the most widely distributed cetaceans and occurs in temperate, tropical, and 
subtropical regions (Jefferson et al. 2015). Common dolphins can be found either along the 200 to 2,000 m 
(650 to 6,500 ft) isobaths over the continental shelf edges and in areas with sharp bottom relief such as 
seamounts and escarpments and in pelagic waters of the Atlantic and Pacific Oceans (Reeves et al. 2002; 
Hayes et al. 2019). They are present in the Western Atlantic from Newfoundland to Florida. Common 
dolphins show a strong affinity for areas with warm, saline surface waters. The species is seasonally found 
in abundance between Cape Hatteras and Georges Bank from mid-January to May. Between mid-summer 
and fall they migrate onto Georges Bank and the Scotian Shelf, and large aggregations occur on Georges 
Bank in fall (Reeves et al. 2002; Hayes et al. 2019). The species is less common south of Cape Hatteras, 
although pods have been reported as far south as the Georgia/South Carolina border and points south 
(Jefferson et al. 2015; Hayes et al. 2019). Common dolphins occur in greatest abundance within a broad 
band off the northeast edge of Georges Bank in the fall (Jefferson et al. 2015).  
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The best population estimate for the common dolphin off the U.S. Atlantic coast is approximately 70,184 
individuals (Hayes et al. 2019). The common dolphin is also subject to bycatch. It has been caught in 
gillnets, pelagic trawls, and longline fishery activities. Average annual estimated fishery-related mortality 
or serious injury to this stock during 2012 to 2016 was 406 individuals (Hayes et al. 2019). From 2012 to 
2016, 608 common dolphins strandings were reported between Maine and Florida (Hayes et al. 2019). 
Average annual fishery-related mortality and serious injury does not exceed the PBR or this species (Hayes 
et al. 2019). The overall likelihood of occurrence of common dolphins in the Survey Area is high. 

4.1.7 Sperm Whale—Endangered 

The sperm whale (Physeter macrocephalus) is listed as endangered under the ESA and the North Atlantic 
stock is designated as a strategic stock under the MMPA (Warring et al. 2015). A recovery plan for sperm 
whales was finalized in 2010 (NOAA Fisheries 2010a). Sperm whales have a disproportionately large head, 
one quarter to one third of their total body length with a rod-shaped lower jaw that is narrow and underslung 
with 20–26 pairs of well-developed teeth (Jefferson et al. 2015). Sperm whales are generally dark gray in 
color, with white lips and often white areas on the belly and flanks (Jefferson et al. 2015). Their dorsal fin 
is low in profile, thick, and not pointed or curved followed by “knuckles” markings along its spine. 
Photographs of markings on the dorsal fins and flukes of sperm whales are distinctive and used in studies 
of life history and behavior (Jefferson et al. 2015). Sperm whales feed primarily on large and medium-sized 
squid, and other cephalopods such as octopus, medium- and large-sized demersal fish such as rays and 
sharks, and many teleosts (Christensen et al. 1992). While foraging, the whales typically gather in small 
clusters. Between diving bouts, sperm whales are known to raft (loafing in a lose grouping) together at the 
surface. Adult males often forage alone. Groups of females may spread out over distances greater than 0.5 
nm when foraging (Jefferson et al. 2015). Sperm whales are highly social, with a basic social unit consisting 
of 20 to 40 adult females, calves, and some juveniles (Whitehead 2009). During their prime breeding period 
and old age, male sperm whales are essentially solitary. Males rejoin or find nursery groups during prime 
breeding season. When socializing, they generally gather into larger surface-active groups (Jefferson et al. 
2015; Whitehead 2003). In the Northern Hemisphere, the peak breeding season for sperm whales occurs 
between March and June, and in the Southern Hemisphere, the peak breeding season occurs between 
October and December (NOAA Fisheries 2018a). There are no known breeding grounds off the coast of 
Virginia, though calving grounds are believed to exist around Cape Hatteras (Costidis et al 2017). Sperm 
whale hearing is in the MF range (Southall et al. 2007; NOAA Fisheries 2018a). 

The sperm whale is thought to have a more extensive distribution than any other marine mammal, except 
possibly the killer whale (Waring et al. 2015). This species is found in polar to tropical waters in all oceans, 
from approximately 70° N to 70° S (Whitehead 2003). It ranges widely throughout the world’s oceans, but 
shows a strong preference throughout all deep oceans of the world, essentially from equatorial zones to the 
edges of the polar pack ice (Whitehead 2003). In the Atlantic, sperm whales are found throughout the Gulf 
Stream and North Central Atlantic Gyre (Waring et al. 2015). Its distribution is typically associated with 
waters over the continental shelf break, the continental slope, and into deeper waters with higher 
concentrations near drop-offs and areas with strong currents and steep topography regardless of season 
(Whitehead et al. 1992; Jefferson et al. 2015; Waring et al. 2015). Off the coast of Virginia, sperm whales 
have recently been observed spending a significant amount of time near Norfolk Canyon and in waters over 
1,800 m deep (6,000 ft; U.S. Navy n.d. 2017). Sperm whales are somewhat migratory; however, their 
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migrations are not as specific as exhibited by most of the baleen whale species. Sperm whales have been 
known to concentrate off Cape Hatteras during winter months, with a northward migration to Delaware and 
Virginia (Costidis et al. 2017). In the North Atlantic, there appears to be a general shift northward during 
the summer, but there is no clear migration in some temperate areas (Whitehead 2003).  

The current abundance estimate for this species in the North Atlantic stock is 2,288 individuals (Waring et 
al. 2015). From 2008 to 2012, annual average human-caused mortality was 0.8 due to reports of one sperm 
whale mortality in 2009 and one in 2010 in the Canadian Labrador halibut longline fishery, one 
entanglement mortality in Canadian pot/trap gear, and one vessel strike mortality (Waring et al. 2015). 
Sperm whales have not been documented as bycatch in the observed U.S. Atlantic commercial fisheries. 
Historically, 424 sperm whales were harvested in the Newfoundland-Labrador area between 1904 and 1972, 
and 109 male sperm whales were taken near Nova Scotia in 1964 to 1972 in a Canadian whaling fishery 
before whaling moratoriums were implemented (Waring et al. 2015). During 2008 to 2014, 14 sperm whale 
strandings were documented along the U.S. Atlantic coast (Waring et al. 2015). Ship strikes are another 
source of human-caused mortality with six reported ship strikes occurring along the east coast of the U.S. 
and Canada from 1994 to 2006 (Waring et al. 2015). For the North Atlantic, the minimum population size 
has been estimated at 2,288 individuals (Waring et al. 2015). The overall likelihood of occurrence of sperm 
whales in the Survey Area is low. 

4.2 Baleen Whales 

4.2.1 Fin Whale—Endangered 

The fin whale (Balaenoptera physalus) is listed as endangered under the ESA, and the western North 
Atlantic stock is designated as depleted under the MMPA (Hayes et al. 2019). A final recovery plan for the 
fin whale was published in 2010 (NOAA Fisheries 2010b), and a recent five-year review of the current 
recovery plan recommended downlisting from endangered to threatened due to an overall increasing world 
population (NOAA Fisheries 2019b). A fin whale has a sleek, streamlined body with a V-shaped head. Fin 
whales have distinctive coloration: black or dark brownish-gray on the back and sides, and white on the 
underside (NOAA Fisheries 2010b). Head coloring is asymmetrical: dark on the left side of the lower jaw, 
white on the right-side of the lower jaw. Many fin whales have several light-gray, V-shaped chevrons 
behind their heads, and the underside of the tail flukes is often white with a gray border; these markings are 
unique and can be used to identify individuals (NOAA Fisheries 2010b). They feed on krill and small 
schooling fish during the summer and fast during the winter. Fin whales are the second-largest living whale 
species on the planet and are found world-wide in all temperate and polar oceans (Kenney and Vigness-
Raposa 2010; NOAA Fisheries 2019b). Fin whale hearing is in the LF range (Southall et al. 2007; NOAA 
Fisheries 2018a). 

The range of fin whales in the North Atlantic extends from the Gulf of Mexico, Caribbean Sea, and 
Mediterranean Sea in the south to Greenland, Iceland, and Norway in the north (Jonsgård 1966; Gambell 
1985). They are the most commonly sighted large whales in continental shelf waters from the mid-Atlantic 
coast of the United States to Nova Scotia, principally from Cape Hatteras and northward (Sergeant 1977; 
Sutcliffe and Brodie 1977; CeTAP 1982, Hain et al. 1992; NOAA Fisheries 2019b). Fin whales are present 
in the Mid-Atlantic region during all four seasons, although sighting data indicate that they are more 
prevalent during winter, spring, and summer (Hayes et al. 2019). While fall is the season of lowest overall 
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abundance off Virginia, they do not depart the area entirely. Fin whales, much like humpback whales, seem 
to exhibit habitat fidelity to feeding areas (Kenney and Vigness-Raposa 2010; Hayes et al. 2019; NOAA 
Fisheries 2019b). While fin whales typically feed in the Gulf of Maine and the waters surrounding New 
England, mating and calving (and general wintering) areas are largely unknown (Hayes et al. 2019). 
Strandings data indicate that calving may take place in the Mid-Atlantic region during October to January 
for this species (Hain et al. 1992).  

The best abundance estimate for fin whales in the western North Atlantic is 1,618 individuals; however, 
there are insufficient data to determine the population trend for fin whales (Hayes et al. 2019). Present 
threats to fin whales are similar to those that threaten other large whale species, namely fishery 
entanglements and vessel strikes. There are no confirmed fishery-related mortalities or serious injuries of 
fin whales reported in the NOAA Fisheries Sea Sampling bycatch database (Hayes et al. 2019). Past records 
on entanglement reported by Glass et al. (2008) show that between 2002 and 2006 fin whales belonging to 
the Gulf of Maine population were involved in eight confirmed entanglements with fishery equipment. Past 
records on mortality reported by NOAA Fisheries data indicate that fin whales are susceptible to ship 
strikes; nine fin whales were confirmed killed by collision from 2005 through 2009 (Hayes et al. 2019). A 
review of recent NOAA Fisheries records for 2012 through 2016 found seven incidents that had sufficient 
information to confirm the cause of death as collisions with vessels and an additional six reported 
observation of fin whales entangled with fishing gear in the U.S. North Atlantic waters (Hayes et al. 2019). 
For the period 2012 through 2016, the minimum annual rate of human-caused mortality and serious injury 
to fin whales was 2.5 per year, including incidental fishery interaction records totaling 1.1 individuals, and 
records of vessel collisions totaling 1.4 whales (Hayes et al. 2019). The likelihood of occurrence of fin 
whales in the Survey Area is high. 

4.2.2 Humpback Whale—Non-Endangered / Non-Strategic for West Indies Distinct 
Population Segment 

The humpback whale (Megaptera novaeangliae) was listed as endangered in 1970 due to a population 
decrease resulting from overharvesting by whaling. A final recovery plan for the humpback fin whale was 
published in 1991 (NOAA Fisheries 1991). In September of 2016, NOAA Fisheries revised the listing and 
identification of 14 distinct population segments (DPS) for humpback whales (81 FR 62259). The Gulf of 
Maine stock is part of the West Indies DPS, which is not ESA-listed and is considered non-strategic under 
the MMPA (Bettridge et al. 2015; Hayes et al 2019); this stock is the one most likely to be found within the 
Survey Area. North Atlantic humpback whale body coloration is primarily dark grey, but individuals have 
a variable amount of white on their pectoral fins, flukes, and belly. Their tail variation is so distinctive that 
the pigmentation pattern on the undersides of their flukes is used to identify individual whales (Katona et 
al. 1981). Humpback whales feed on small prey that is often found in large concentrations, including krill 
and fish such as herring and sand lance (Kenney and Vigness-Raposa 2010; Bettridge et al. 2015). 
Humpback whale hearing is in the LF range (Southall et al. 2007; NOAA Fisheries 2018a).  

Humpback whales exhibit consistent fidelity to feeding areas within the northern hemisphere. The West 
Indies DPS feed in six different areas during spring, summer, and fall: the Gulf of Maine, the Gulf of St. 
Lawrence, Newfoundland/Labrador, western Greenland, Iceland, and Norway (Bettridge et al. 2015; Hayes 
et al. 2019). This DPS of humpback whales migrates from these feeding areas to the West Indies (including 
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the Antilles, the Dominican Republic, the Virgin Islands, and Puerto Rico) where they mate and in the year 
following mating give birth to calves between January and March (NOAA Fisheries 1991; Blaylock et al. 
1995, Bettridge et al. 2015; Hayes et al. 2019). While migrating, humpback whales utilize the Mid-Atlantic 
as a pathway between calving/mating grounds in the south to their feeding grounds in the north (Hayes et 
al. 2019). Not all humpback whales migrate to the Caribbean during winter, and some individuals of this 
species are sighted in mid- to high-latitude areas during winter (Swingle et al. 1993). The Mid-Atlantic area 
may also serve as important habitat for juvenile humpback whales, as evidenced by increased levels of 
juvenile strandings along the Virginia and North Carolina coasts (Wiley et al. 1995).  

The humpback whale population within the North Atlantic has been estimated to include approximately 
11,570 individuals (Waring et al. 2016). According to the latest species SAR, the best estimate of abundance 
for the Gulf of Maine stock of humpback whales is 896 individuals (Hayes et al. 2019). In the North Atlantic 
Ocean, the threats of harmful algal (red tide) blooms, vessel collisions (ship strikes), and fishing gear 
entanglements are a threat to humpback whales and are likely stressors that can moderately reduce the 
population size or the growth rate of the West Indies DPS (Bettridge et al. 2015). Humpback whales that 
were entangled exhibited the highest number of serious injury events of the six species of large whale 
studied by Glass et al. (2008). Historically, between 2002 and 2006, humpback whales belonging to the 
Gulf of Maine stock were involved in 77 confirmed entanglements with fishery equipment and 9 confirmed 
ship strikes (Glass et al. 2008) with recent trends indicating higher numbers of both impacts. Nelson et al. 
(2007) reported that the minimum annual rate of anthropogenic mortality and serious injury to humpback 
whales occupying the Gulf of Maine was 4.2 individuals per year. NOAA Fisheries records for 2006 
through 2010 indicate 10 reports of mortalities as a result of collision with a vessel, and 29 serious injuries 
and mortalities attributed to entanglement (Hayes et al. 2019). For the period 2012 through 2016, the 
minimum annual rate of human-caused mortality and serious injury to the Gulf of Maine humpback whale 
stock averaged 9.7 animals per year, including incidental fishery interaction records totaling 7.1; and 
records of vessel collisions totaling 2.6 (Hayes et al. 2019). Between July and September 2003, a UME that 
included 16 humpback whales was documented in offshore waters of coastal New England and the Gulf of 
Maine. Biotoxin analyses of samples taken from some of these whales found saxitoxin at very 
low/questionable levels and domoic acid at low levels, but neither were adequately documented and 
therefore no definitive conclusions could be drawn (Hayes et al. 2019). There was a UME in 2005 with 
seven humpback whales reported in New England waters and another in 2006 with 21 dead humpback 
whales found between 10 July and 31 December (Hayes et al. 2019). The causes of these UMEs are 
unknown. Additionally, in January 2016 a humpback whale UME was declared for the U.S. Atlantic coast 
due to elevated numbers of mortalities (a total of 105 strandings between 2016 and 2019) but the causes of 
these UME events have not been determined (Hayes et al. 2019; NOAA Fisheries 2019a). Humpback 
whales have the potential to occur in the Survey Area year-round and overall likelihood of occurrence of 
humpback whales in the Survey Area is high. 

4.2.3 Minke Whale—Non-Strategic 

The minke whale (Balaenoptera acutorostrata acutorostrata) is not ESA-listed, and the Canadian East 
Coast stock is listed by NOAA Fisheries as “non-strategic” under the MMPA (Hayes et al. 2019). For the 
common minke whale, three putative subspecies have been proposed: Balaenoptera acutorostrata in the 
North Atlantic, Balaenoptera acutorostrata scammoni in the North Pacific, and the dwarf minke whale, an 
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unnamed subspecies, in the Southern hemisphere (Risch et al. 2019). Minke whales are the smallest and 
are among the most widely distributed of all the baleen whales. Minke whales have a fairly tall, sickle-
shaped dorsal fin located about two-thirds down their back, and their body is black to dark 
grayish/brownish, with a pale chevron on the back behind the head and above the flippers, and a white 
underside. As is typical of baleen whales, minke whales are usually seen either alone or in small groups, 
although large aggregations sometimes occur in feeding areas (Reeves et al. 2002; Risch et al. 2019). Minke 
populations are often segregated by sex, age, or reproductive condition. They feed on schooling fish (e.g., 
herring, sand eel, capelin, cod, pollock, and mackerel), invertebrates (squid and copepods), and euphausiids 
(Risch et al. 2019). Minke whales feed below the surface of the water, and calves are usually not seen in 
adult feeding areas. Minke whale hearing is in the LF range (Southall et al. 2007; NOAA Fisheries 2018a).  

Minke whales occur in the North Atlantic and North Pacific, from tropical to polar waters (Risch et al. 
2019). Generally, they inhabit warmer waters during winter and travel north to colder regions in summer, 
with some animals migrating as far as the ice edge. They are frequently observed in coastal or shelf waters. 
Minke whales off the eastern coast of the United States are considered to be part of the Canadian East Coast 
stock.  

In 2015, the estimate for minke whales in the Canadian East Coast stock was 20,741 (Hayes et al. 2019). 
This population estimate substantially decreased to 2,591 individuals in the most recent 2018 stock 
assessment (Hayes et al. 2019). However, this estimate only covers U.S. waters and slightly beyond into 
Canadian waters, and thus did not cover the habitat of the entire Canadian East Coast stock (Hayes et al. 
2019). This new estimate should not be interpreted as a decline in abundance of this stock, as previous 
estimates are not directly comparable (Hayes et al. 2019). Minke whales have been observed south of New 
England during all four seasons; however, widespread abundance is highest in spring through fall (Waring 
et al. 2016). Minke whales inhabit coastal waters during much of the year and are thus susceptible to 
collision with vessels and bycatch from gillnet and purse seine fisheries (Hayes et al. 2019). From 2008 to 
2012, the minimum annual rate of mortality for the North Atlantic stock from anthropogenic causes was 
approximately 9.9 per year (Waring et al. 2015), while from 2010 to 2014 this decreased to 8.25 per year 
(Hayes et al. 2019). During 2012 through 2016, the average annual minimum detected human-caused 
mortality and serious injury was 7.7 minke whales per year (Hayes et al. 2019). In addition, hunting for 
minke whales continues today by Norway in the northeastern North Atlantic and by Japan in the North 
Pacific and Antarctic (Reeves et al. 2002; Hayes et al. 2019). International trade in the species is currently 
banned. Average annual fishery-related mortality and serious injury does not exceed the PBR for this 
species. In 2012, a confirmed vessel strike resulted in a mortality off Newark, New Jersey. In 2014, a 
confirmed vessel strike resulted in a mortality off Dam Neck, Virginia. In 2015, a fresh carcass of a minke 
whale was reported off Coney Island, New York with wounds consistent with vessel strike. Thus, during 
2012–2016, as determined from stranding and entanglement records, the minimum detected annual average 
was 0.6 common minke whales per year struck by vessels in U.S. waters or first seen in U.S. waters (Hayes 
et al. 2019). A UME of minke whales was declared in January 2017 due to elevated stranding along the 
Atlantic coast, with a total of 73 whales stranded between 2017 and 2019 (Hayes et al. 2019; NOAA 
Fisheries 2019a). The overall likelihood of occurrence of minke whales in the Survey Area is high. 
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4.2.4 Sei Whale—Endangered 

The sei whale (Balaenoptera borealis borealis) is listed as endangered under the ESA and is designated as 
depleted under the MMPA (Hayes et al. 2017). A final recovery plan for the sei whale was published in 
2011 (NOAA Fisheries 2011). A five-year review of the species was completed in 2012 (NOAA Fisheries 
2012) with no change in status and another five year review was initiated in 2018 (pending). Sei whales are 
essentially gray. Their skin is often marked by pits or wounds, which after healing become ovoid white 
scars probably caused mainly by ectoparasitic copepods. The sei whale can be distinguished from all the 
other species, except for smaller minke whales, by the relative shortness of its ventral grooves, which extend 
back only to a point about midway between the flippers and the umbilicus (Jefferson et al. 2015). The dorsal 
fin is usually prominent and curves backward, set about two-thirds of the way back from the tip of the snout 
and, unlike fin whales, tend not to roll high out of the water as they dive. In sei whales, the blowholes and 
dorsal fin are often exposed above the water surface simultaneously. Although sei whales may prey upon 
small schooling fish and squid, available information suggests that calanoid copepods and euphausiids are 
the primary prey of this species (Flinn et al. 2002). However, there are insufficient data pertaining to the 
diet and foraging of sei whales in the waters off of Virginia (Costidis et al 2017). Sei whale hearing is in 
the LF range (Southall et al. 2007; NOAA Fisheries 2018a). 

The sei whale is a widespread species in the world’s temperate, subpolar, subtropical, and tropical marine 
waters. NOAA Fisheries considers sei whales occurring from the U.S. East Coast to Cape Breton, Nova 
Scotia, and east to 42°W as the “Nova Scotia stock” of sei whales (Hayes et al. 2017). Sei whales occur in 
deep water characteristic of the continental shelf edge throughout their range (Hain et al. 1985; Hayes et al. 
2017). In the waters off of Virginia, sei whales are rarely sighted; however, a 2018 aerial survey conducted 
by the U.S. Navy recorded sei whales in the area surrounding Norfolk Canyon (U.S. Navy n.d.).  

There is limited information on the stock identity of sei whales in the North Atlantic (Hayes et al. 2017). 
The best abundance estimate for the Nova Scotia stock of sei whales is 357; however, this estimate must 
be considered low and limited given the known range of the sei whale (Hayes et al. 2017). There are 
insufficient data to determine trends of the Nova Scotian sei whale population. From 2010 through 2014, 
the minimum annual rate of human-caused mortality and serious injury was 0.8 (Hayes et al. 2017). No 
confirmed fishery-related mortalities or serious injuries of sei whales have been reported in the NOAA 
Fisheries Sea Sampling bycatch database (Hayes et al. 2019). There are no UMEs for this species. The 
overall likelihood of occurrence of sei whales in the Survey Area is moderate. 

4.2.5 North Atlantic Right Whale—Endangered 

The North Atlantic right whale (Eubalaena glacialis) is considered one of the most critically endangered 
populations of large whales in the world and is listed as federally endangered under the ESA. The Western 
Atlantic stock is considered depleted under the MMPA (Hayes et al. 2019). There is a recovery plan (NOAA 
Fisheries 2005), for the right whale and recently there was a five-year review of the species (NOAA 
Fisheries 2017). The North Atlantic right whale has had a two percent recovery rate since it was listed as a 
protected species (NOAA Fisheries 2017; Hayes et al. 2019). Distinguishing features for right whales 
include a stocky body, generally black coloration (although some individuals have white patches on their 
undersides), lack of a dorsal fin, a large head (about one quarter of the body length), strongly bowed margin 
of the lower lip, and callosities on the head region. The tail is broad, deeply notched, and all black with 
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smooth trailing edge (Jefferson et al. 2015). Right whales are considered grazers as they swim slowly with 
their mouths open. They are the slowest swimming whales and can only reach speeds up to 16 km/hour 
(km/h; 10 miles/hour). They can dive at least 300 m (1,000 ft) and stay submerged for typically 10 to 15 
minutes, feeding on their prey below the surface (Jefferson et al. 2015). The species’ prey is primarily 
copepods (Calanus finmarchicus believed to be the primary prey) along with other zooplankton including 
Centropages, Pseudocalanus, and cyprids (Mayo and Marx 1990). Right whale hearing is in the LF range 
(Southall et al. 2007; NOAA Fisheries 2018a).  

The species is a strongly migratory species that moves annually between high-latitude feeding grounds and 
low-latitude calving and breeding grounds. The present range of the western North Atlantic right whale 
population extends from the southeastern United States, which is utilized for wintering and calving, to 
summer feeding and nursery grounds between New England and the Bay of Fundy and the Gulf of St. 
Lawrence (Kenney 2009; Hayes et al. 2019). A few events of right whale calving have been documented 
from shallow coastal areas and bays (Kenney 2009). North Atlantic right whales may be found in feeding 
grounds within New England waters between February and May, with peak abundance in late March (Hayes 
et al. 2019). The offshore waters of Virginia, including waters of the Survey Area, are used as a migration 
corridor for right whales. Right whales occur during seasonal movements north or south between important 
feeding and breeding grounds (Knowlton et al. 2002; Firestone et al. 2008). Right whales are known to 
have extensive movements both within and between their winter and summer habitats, and their calving 
grounds are thought to extend as far north as Cape Fear, North Carolina (Hayes et al. 2019). Right whales 
have been observed in coastal Atlantic waters year-round seasons. They have been acoustically detected 
off Georgia and North Carolina in 7 of 11 months monitored (Hodge et al. 2015) and other recent passive 
acoustic studies of right whales off the Virginia coast demonstrate their year-round presence in Virginia 
(Salisbury et al. 2016), with increased detections in fall and late winter/ early spring. They are typically 
most common in the spring (late March) when they are migrating north and in the fall (i.e.., October and 
November) during their southbound migration (Kenney and Vigness-Raposa 2010; NOAA Fisheries 2017). 
There were sightings of up to eight right whales on two separate days in coastal Virginia in April of last 
year (April 9 and 11, 2018; Cotter 2019). Currently, there are no marine mammal sanctuaries in the waters 
off Virginia pertaining to critical habitat for North Atlantic right whales (NOAA Fisheries 2005; Hayes et 
al. 2019). In 2016, the Southeastern U.S. Calving Area Critical Habitat was expanded northward to Cape 
Fear, North Carolina (Hayes et al. 2019).  

Abundance estimates for the North Atlantic right whale population vary. The North Atlantic right whale 
was the first species targeted during commercial whaling operations and was the first species to be greatly 
depleted as a result of whaling operations (Kenney 2009). North Atlantic right whales were hunted in 
southern New England until the early twentieth century. Shore-based whaling in Long Island involved 
catches of right whales year-round, with peak catches in spring during the northbound migration from 
calving grounds off the southeastern United States to feeding grounds in the Gulf of Maine (Kenney and 
Vigness-Raposa 2010). As of the 2003 SAR, there were only 291 North Atlantic right whales in existence, 
which is less than what was reported in the Northern Right Whale Recovery Plan (NOAA Fisheries 2005; 
Waring et al. 2004). This is a tremendous difference from pre-exploitation numbers, which are thought to 
be around 1,000 individuals in the 1600s (Hayes et al. 2019). When the right whale was finally protected 
in the 1930s, it is believed that the North Atlantic right whale population was roughly 100 individuals 
(Waring et al. 2004). In 2015, the western North Atlantic population size was estimated to be at least 476 
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individuals (Waring et al. 2016). That minimum population size estimate decreased to 445 individuals in 
2018 (Hayes et al. 2019). Additional information provided by Pace et al. (2017) confirms that the 
probability that the North Atlantic right whale population has declined since 2010 is 99.99 percent. Data 
indicate that the number of adult females dropped from 200 in 2010 down to 186 in 2015 while males 
dropped from 283 to 272 in the same timeframe. Another cause for concern is the confirmed mortality of 
17 individuals in 2017 alone (Pace et al. 2017). A UME was established for North Atlantic right whale in 
June 2017 due to elevated stranding along the Atlantic coast, especially in the Gulf of St. Lawrence region 
of Canada. This UME for right whale strandings was declared in 2017 based on a high number of dead 
whales discovered in Canadian and U.S. waters and is still considered active with the current total at 30 
whales (NOAA Fisheries 2019a). The mortalities of 17 whales in 2017 equated to roughly 4 percent of the 
population, which is significant given the current population estimate. Contemporary anthropogenic threats 
to right whale populations include fishery entanglements and vessel strikes, although habitat loss, pollution, 
anthropogenic noise, and intense commercial fishing may also negatively impact their populations (Kenney 
2009; Hayes et al. 2019).  

Ship strikes of individuals can impact North Atlantic right whales on a population level due to their critically 
endangered status and their intrinsically small remnant population that persists in the North Atlantic (Laist 
et al. 2001). For the period of 2012 through 2016, the minimum rate of annual human-caused mortality and 
serious injury to right whales averaged 5.56 per year (Hayes et al. 2019). Records from 2012 through 2016 
indicate there have been seven mortalities and 19 serious injuries resulting from entanglement in fishing 
gear or ship strikes (Hayes et al. 2019). From 2010 through 2014, the minimum rate of annual human-
caused mortality and serious injury to this species from fishing entanglements averaged 5.66 per year, while 
ship strikes averaged 1.01 whales per year (Hayes et al. 2019). From 2012 through 2016, this rate decreased 
slightly to an average 5.56 per year, while ship strikes also decreased to an average 0.41 North Atlantic 
right whales per year (Hayes et al. 2019). Environmental fluctuations and anthropogenic disturbance may 
be contributing to a decline in overall health of individual North Atlantic right whales that has been 
occurring for the last three decades (Rolland et al. 2016). The most recent NOAA marine mammal SAR 
states that the low annual reproductive rate of right whales, coupled with small population size, suggests 
anthropogenic mortality may have a greater impact on population growth rates for the species than for other 
whales and that any single mortality or serious injury can be considered significant (Hayes et al. 2019). 
Most ship strikes are fatal to the North Atlantic right whales (Jensen and Silber 2004). Right whales have 
difficulty maneuvering around boats and spend most of their time at the surface, feeding, resting, mating, 
and nursing, increasing their vulnerability to collisions. Mariners should assume that North Atlantic right 
whales will not move out of their way nor will they be easy to detect from the bow of a ship given their 
dark color and low profile while swimming (World Wildlife Fund 2005). To address the potential for ship 
strike, NOAA Fisheries designated the nearshore waters of the Mid-Atlantic Bight as the Mid-Atlantic U.S. 
Seasonal Management Area (SMA) for right whales in December 2008. NOAA Fisheries requires that all 
vessels 65 ft (19.8 m) or longer must travel at 10 knots (18.5 km/h) or less within the right whale SMA 
from November 1 through April 30 when right whales are most likely to pass through these waters (NOAA 
Fisheries 2018c). The most recent SAR noted that studies by Van der Hoop et al. (2015) have concluded 
that large whale vessel strike mortalities decreased inside active SMAs but have increased outside an active 
SMAs even with the implementation of Dynamic Management Areas (DMAs) for right whales observed 
outside of an SMA (Hayes et al. 2019). Portions of the Survey Area are located within the right whale Mid-
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Atlantic SMA at the mouth of the Chesapeake Bay. Based on the current knowledge of right whale 
occurrences and the establishment of an SMA around approaches to Chesapeake Bay, right whales have 
the potential to occur in the Survey Area, and overall likelihood of occurrence of North Atlantic right whales 
in the Survey Area is high. 

4.3 Pinnipeds 

4.3.1 Harbor Seal—Non-strategic 

The harbor seal (Phoca vitulina vitulina) is not ESA-listed, and NOAA Fisheries considers the North Atlantic 
stock as “non-strategic” under the MMPA (Hayes et al. 2019). Harbor seals have short, dog-like snouts. 
Coloration varies by individual, but has two basic patterns: light tan, silver, or blue-gray with dark speckling 
or spots, or a dark background with light rings (Jefferson et al. 2015). Male harbor seals are 1.7 and 1.9 m (5.6 
and 6.2 ft) in length, with females being slightly smaller than males (Wynne and Schwartz 2014; Kenney and 
Vigness-Raposa 2010, Jefferson et al. 2015). Harbor seals prey upon small to medium-sized fish, followed by 
octopus and squid, and lastly by shrimp and crabs (Kenney and Vigness-Raposa 2010). Fish eaten by harbor 
seals include commercially important species such as mackerel, herring, cod, hake, smelt, shad, sardines, 
anchovy, capelin, salmon, rockfish, sculpins, sand lance, trout, and flounders (Kenney and Vigness-Raposa 
2010). They spend about 85 percent of the day diving, and much of the diving is presumed to be active 
foraging in the water column or on the seabed. They dive to depths of about 10 to 150 m (30 to 500 ft), 
depending on location. Harbor seals forage in a variety of marine habitats, including deep fjords, coastal 
lagoons and estuaries, and high-energy, rocky coastal areas. They may also forage at the mouths of freshwater 
rivers and streams, occasionally traveling several hundred miles upstream (Reeves et al. 2002). Except for a 
strong bond between mothers and pups, harbor seals are generally intolerant of close contact with other seals. 
Nonetheless, they are gregarious, especially during the molting season, which occurs between spring and 
autumn depending on geographic location. They may haul out to molt at a tide bar, sandy or cobble beach, or 
exposed intertidal reef. During this haul-out period, they spend most of their time sleeping, scratching, 
yawning, and scanning for potential predators such as humans, foxes, coyotes, bears, and raptors (Reeves et 
al. 2002). In late autumn and winter, harbor seals may be at sea continuously for several weeks or more, 
presumably feeding to recover body mass lost during the reproductive and molting seasons and to fatten up 
for the next breeding season (Reeves et al. 2002). They have an underwater hearing range of 50 hertz (Hz) to 
86 kHz and are functionally grouped with other phocid seals (NOAA Fisheries 2018a).  

Harbor seals are the most abundant seals in the waters of the eastern United States and are commonly found 
in all nearshore waters of the Atlantic Ocean from Newfoundland, Canada southward to northern Florida 
(Hayes et al. 2019). While harbor seals occur year-round north of Cape Cod, they only occur south of Cape 
Cod (southern New England to New Jersey) during winter migration, typically September through May 
(Kenney and Vigness-Raposa 2010; Hayes et al. 2019). During the summer, most harbor seals can be found 
north of Massachusetts within the coastal waters of central and northern Maine as well as the Bay of Fundy 
(Hayes et al. 2019). 

The current western North Atlantic stock is estimated to consist of 75,834 individuals (Hayes et al. 2019). 
Historically, these seals have been hunted for several hundred to several thousand years. Harbor seals are still 
killed legally in Canada, Norway, and the United Kingdom to protect fish farms or local fisheries (Reeves et 
al. 2002). From 2012 to 2016, the average rate of mortality for the western North Atlantic harbor seal stock 
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from anthropogenic causes was approximately 345 per year (Hayes et al. 2017). From 2012 to 2016, 1,198 
harbor seal stranding mortalities were reported between Maine and Florida with 5.8 percent showing signs of 
human interaction including fisheries entanglement (11 individuals), shooting (three individuals), and vessel 
strike (16 individuals) with the remainder of unknown causes (Hayes et al. 2019). Average annual fisheries-
related mortality and serious injury does not exceed the PBR for this species (Hayes et al. 2019). Recent data 
show increased numbers of harbor seal mortalities have occurred across Maine, New Hampshire, and 
Massachusetts, and as a result NOAA Fisheries declared a UME (NOAA Fisheries 2019a). The UME was 
expanded to cover all seal strandings from Maine to Virginia (the UME also includes gray, harp, and hooded 
seals). The main cause seems to be illness as a result of phocine distemper virus (NOAA Fisheries 2018). The 
overall likelihood of occurrence of harbor seals in the Survey Area is high. 

5 TYPE OF INCIDENTAL TAKING AUTHORIZATION REQUESTED 

The Applicant is requesting the authorization for potential non-lethal “taking” of small numbers of marine 
mammals to allow for incidental harassment resulting from the marine surveys. The request is based upon 
projected HRG activities during the anticipated schedule as stated in Section 2.1. 

The potential underwater noise impacts of anticipated HRG surveys were evaluated against the criteria 
prescribed in the revised NOAA Fisheries (2018a) Technical Guidance. To ensure that the potential for take 
by Level A and B harassment is avoided and/or minimized to the maximum extent possible, the Applicant 
has committed to the mitigation measures as outlined in Sections 11.0 and 13.0, which have been 
successfully implemented during similar activities in the North Atlantic. 

As detailed in Section 1.2, HRG equipment use would generate underwater noise with sounds exceeding 
the 160 dBRMS90% re 1 μPa threshold for Level B harassment for impulsive sound and the injury thresholds 
for Level A harassment for certain hearing groups and pieces of equipment. The Applicant is requesting 
the authorization for the incidental take by harassment, of small numbers of marine mammals pursuant to 
Section 101 (a) (5) of the MMPA and in accordance with 50 CFR § 216 Subpart I, in support of the 
Applicant’s survey activities. This request is being submitted to specifically address survey sound-
producing data acquisition equipment that operate below 200 kHz, in support of the Applicant’s survey 
activities as further detailed in Section 6. 

6 TAKE ESTIMATES FOR MARINE MAMMALS 

The Applicant seeks authorization for potential “taking” of small numbers of marine mammals under the 
jurisdiction of NOAA Fisheries in the proposed Survey Area. Anticipated impacts to marine mammals from 
the proposed survey activities will be associated with noise propagation from the use of specific HRG 
survey equipment. It should be noted that the estimates of exposure for marine mammals as presented in 
this section are conservative. 

6.1 Basis for Estimating Numbers of Marine Mammals that Might be Taken 
by Harassment from HRG Activities 

Most marine animals can perceive underwater sounds over a broad range of frequencies from about 7 Hz 
to more than 160,000 Hz (160 kHz) (Table 6-1). Many of the dolphins and porpoises use even higher 
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frequency sound for echolocation and perceive these high frequency sounds with high acuity. Marine 
mammals respond to low-frequency sounds with broadband intensities of more than about 120 dB re 1 µPa, 
or about 10 to 20 dB above natural ambient noise at the same frequencies (Richardson et al. 2013). 

Table 6-1 Functional Hearing Range of Marine Mammals 

Species Estimated Auditory Bandwidth 

LF cetaceans (baleen whales) 7 Hz to 35 kHz 

MF cetaceans (dolphins, toothed whales, beaked whales, 
bottlenose whales) 

150 Hz to 160 kHz 

HF cetaceans (true porpoises, Kogia, river dolphins, 
cephalorhynchid, Lagenorhynchus cruciger & L. australis) 

275 Hz to 160 kHz 

Phocid pinnipeds (underwater) (true seals) 50 Hz to 86 kHz 

Otariid pinnipeds (underwater) (sea lions and fur seals) 60 Hz to 39 kHz 

Source: NOAA Fisheries 2018a 

 
Sound is important to marine mammals for communication, individual recognition, predator avoidance, 
prey capture, orientation, navigation, mate selection, and mother-offspring bonding. Potential effects of 
anthropogenic sounds to marine mammals can include physical injury (e.g., temporary or permanent loss 
of hearing sensitivity), behavioral modification (e.g., changes in foraging or habitat-use patterns), and 
masking (the prevention of marine mammals from hearing important sounds). 

6.1.1 Propagation Models 

Two separate calculation methodologies were used to calculate  distances to Level A (PTS onset) and Level B 
acoustic harassment thresholds, both following prescriptive guidance provided by NOAA Fisheries. The Level 
A harassment cumulative PTS criteria were applied to the formulaic spreadsheet provided by NOAA Fisheries, 
which has been updated to reflect NOAA Fisheries’ 2018 Revisions to Technical Guidance (NOAA Fisheries 
2018a). PTS onset acoustic thresholds estimated in the NOAA Fisheries User Spreadsheets rely on overriding 
default values, calculating individual adjustment factors, and using the difference between levels with and 
without weighting functions for each of the five categories of hearing groups. The new adjustment factors in 
the spreadsheets allow for the calculation of cumulative sound exposure level (SELcum) distances and peak 
sound exposure (PK) distances and account for the accumulation (Safe Distance Methodology) using the source 
characteristics (duty cycle and speed) after Silve et al. (2014). The HRG systems evaluated were input as non-
impulsive- and impulsive mobile sources within the NOAA Fisheries User Spreadsheet as appropriate  

The Level B harassment distances for each piece of HRG equipment operating below 200 kHz were 
calculated per NOAA Fisheries’ Interim Recommendation for Sound Source Level and Propagation 
Analysis for High Resolution Geophysical Sources, October 24, 2019 (NOAA Fisheries 2019c). The 
methodology is new and is detailed within the referenced document. Methods used to estimate the 
horizontal distance to the 160 dB re 1 μPa isopleth include the in-beam distance at which 160 dB re 1 μPa 
is reached:  

SPL(𝑟)=S𝐿−𝑃𝐿(𝑟) 

Where: 

SPL = sound pressure level (dB re 1 μPa), 
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r = in-beam range (m),  
SL = in-beam source level (dB re 1 μPa m), and  
PL = propagation loss as a function of distance.  

Propagation loss is calculated using: 

𝑃𝐿(𝑟)=20Log10(𝑟)+𝛼(𝑓)∙𝑟/1000 

Where: 

∝ = absorption coefficient (dB/km), and  
f = frequency (kHz).  

The absorption coefficient is approximated using: 

𝛼(𝑓)≈0.000339𝑓2 + 48.5( 𝑓2 / (𝑓2 + 5715.36)  

When a range of frequencies is produced by a source, the lowest frequency is used for determining the 
absorption coefficient. 

For a downwards-pointing source with a beamwidth less than 180°, the vertical impact distance (V) is 
calculated from the in-beam range using the following equation: 

V = r∙cos(𝜃/2) 

Where:  

θ = -3 dB beamwidth. 

The horizontal impact distance (R) is calculated, accounting for the beamwidth and vertical sound 
proprgation characteristics using the following equation: 

𝑅=v∙tan(𝜃/2) 

Therefore, the Level A harassment calculation methodology prescribed by NOAA Fisheries does not 
account for the influences of absorption, water depth, and/or beamwidth whereas the October 2019 
guidance issued to evaluate distances to Level B thresholds does account for those factors. 

6.1.2 Model Input Parameters 

As indicated, prescriptive calculation methodologies provided by NOAA Fisheries were used to calculate 
maximum distances to the Level A and B harassment regulatory thresholds. The calculation methodologies 
do not allow for inclusion of site-specific environmental parameters but do incorporate Project-specific 
sound source characteristics including the following:   

 Level A harassment: 

o Manufacturer sound source level  
o Source Velocity  
o Pulse Duration  
o Repetition Rate 
o Duty Cycle 
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 Level B harassment: 

o Manufacturer sound source level  
o Frequency 
o Beamwidth 
o Water depth 

The majority of this information is identified or calculated based on HRG equipment data given in Table 
1-2. In addition, absorption is included in the updated Level B harassment calculation methodology. The 
calculation of absorption coefficient varies with frequency, temperature, salinity, and pH, the largest factor 
driving the absorption coefficient is frequency. Therefore, to calculate the distances to the Level B 
threshold, the lower end of the equipment operating frequency is used and other factors (temperature, 
salinity, and pH) are neglected. 

6.1.3 Calculation of Range to Regulatory Thresholds 

As outlined above, calculation NOAA Fisheries’ calculation methodologies were used to evaluate 
maximum distances to the Level A and B harassment regulatory thresholds. Table 6-2 shows the maximum 
distances to the Level A harassment regulatory thresholds for each type of HRG equipment proposed. 
Results calculated using the NOAA Fisheries 2018 guidance and the accompanying Optional User 
Spreadsheet for each type of survey equipment is provided in Appendix A.  

Table 6-2 Maximum Distances (meters) to Level A Harassment Regulatory Thresholds by 
Equipment Category 

HRG System 
Representative HRG 

Equipment 

Marine Mammal Group PTS Onset  

LF 
cetaceans 

MF 
cetaceans 

HF 
cetaceans 

Phocid 
pinnipeds 

Otariid 
pinnipeds 

199 dB 
SELcum 

198 dB 
SELcum 

173 dB 
SELcum 

201 dB 
SELcum 

219 dB 
SELcum 

Multibeam 
Echosounder 

R2Sonics 2026 0 0 14.4 0 0 

Synthetic 
Aperture Sonar, 
combined 
bathymetry/ 
sidescan 

Kraken Aquapix N/A N/A N/A N/A N/A 

Sidescan Sonar 
Edgetech 4200 dual 
frequency 

N/A N/A N/A N/A N/A 

Parametric SBP 
Innomar SES-2000 
Medium 100 

12.1 14.7 3,950.3 4.8 0.1 

Non-Parametric 
SBP 

Edgetech 216 Chirp 0 0 0.4 0 0 

Edgetech 512 Chirp 0 0 0.1 0 0 

Medium 
Penetration 
Seismic 

Geo Marine Dual 400 
Sparker 800J 

0.1 0 1.5 0.1 0 

Applied Acoustics S-Boom 
(Triple Plate Boomer 
1000J) 

5.9 0.2 54.2 3.5 0.1 

Notes: 
1 N/A indicates the high-resolution geophysical (HRG) source emit frequency is outside of given marine mammal hearing range. 
dB re 1 µPa m – decibels referenced to 1 microPascal at 1 meter.  
RMS – root-mean-square 
SBP – subbottom profiler 
SELcum – cumulative sound exposure level expressed as dB re 1 µPa2  
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The Level A harassment distances are larger than would be expected. This is because, as indicated above, 
the Level A harassment calculations do not take into account beamwidth and absorption. NOAA Fisheries 
has not provided guidance as to how to account for beamwidth and absorption. The calculated Level A 
harassment distances should not be used to calculate take.  

The Level B harassment distances for each piece of HRG equipment operating below 200 kHz were 
calculated per NOAA Fisheries’ Interim Recommendation for Sound Source Level and Propagation 
Analysis for High Resolution Geophysical Sources. The distances to the 160 dB RMS re 1 μPa isopleth for 
Level B harassment are presented in Table 6-3. 

Table 6-3 HRG Equipment - Distances to Regulatory Level B Harassment Thresholds  

HRG Survey Equipment 
Source Level (SLRMS) 

(dB re 1μPa) 
Lateral Distance (m) to Level B 

Thresholds Used in Take Analysis 

R2Sonics 2026 191 0.3 

Kraken Aquapix N/A N/A 

Edgetech 4200 dual frequency N/A N/A 

Innomar SES-2000 Medium 100 241 0.7 

Edgetech 216 Chirp 193 10.2 

Edgetech 512 Chirp 177 2.4 

Geo Marine Dual 400 Sparker 800J 200 100.0 

Triple Plate Boomer 1000J 203 21.9 

Notes: 
1 N/A indicates operating frequencies are above all relevant marine mammal hearing thresholds and outside standard 
underwater test equipment measurement ranges. 
dB re 1 µPa m – decibels referenced to 1 microPascal at 1 meter (m)  

 

The survey activities that have the potential to cause harassment as defined by the MMPA 
(160 dBRMS90% re 1 µPa) include the noise produced by the Geo Marine Dual 400 Sparker 800J (see Table 
6-3), which results in the furthest distance to the Level B harassment criteria at 100.0 m (328 ft). Therefore, 
the Applicant has applied the evaluated distance of 100.0 m (328 ft) to the 160 dBRMS90% re 1 μPa Level B 
harassment criteria as the basis for determining potential take when the Geo Marine Dual 400 Sparker 800J 
is in operation. In addition, when the Sparker is not in operation, the Triple Plate Boomer 1000J (see Table 
6-3), results in the furthest distance to the Level B harassment criteria at 21.9 m (72 ft). Therefore, the 
Applicant has applied the evaluated distance of 22.0 m (72 ft) to the 160 dBRMS90% re 1 μPa Level B 
harassment criteria as the basis for determining potential take when not operating the Sparker. It is 
anticpated that the Sparker will be in use during the HRG surveys in the Lease Area and will only be in use 
at most 25 percent of the time in the export cable corridor.  

The basis for the take estimate is the number of marine mammals that would be exposed to sound levels in 
excess of Level B harassment criteria (160 dBRMS90% re 1 μPa). Typically, this is determined by multiplying 
the ZOI out to the Level B harassment criteria isopleth by local marine mammal density estimates and then 
correcting for seasonal use by marine mammals, seasonal duration of Project-specific noise-generating 
activities, and estimated duration of individual activities when the maximum noise-generating activities are 
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intermittent or occasional. In the absence of any part of this information, it becomes prudent to take a 
conservative approach to ensure the potential number of takes is not greatly underestimated. 

The estimated distance of the daily vessel trackline was determined using the estimated average speed of 
the vessel and the 24-hour operational period within each of the corresponding survey segments. All noise-
producing survey equipment is assumed to be operated concurrently. Using the distance of 100.0 m (328 ft) 
to the 160 dBRMS90% re 1 μPa Level B harassment isopleth for when the Sparker is in use, and 22.0 m (72 ft) 
to the 160 dBRMS90% re 1 μPa Level B harassment isopleth for when the Triple Plate Boomer 1000J is in 
use, the estimated daily vessel track of approximately 121.54 km (75.5 mi) for 24-hour operations, inclusive 
of an additional circular area to account for radial distance at the start and end of a 24-hour cycle, gives 
estimates of incidental take by HRG survey equipment based on the ensonified area around the survey 
equipment as depicted in Table 6-4.  

Table 6-4 Survey Segment Distances and ZOIs at Level B Harassment Distances 

Survey Segment 
Number of 

Active Survey 
Vessel Days 

Estimated 
distances per 

day (km) 

Calculated ZOI 
per day (km2) 

Lease Area Survey (Sparker In Use) 149 

121.54 
24.34 

Export Cable Corridor Survey (Sparker In Use) 3 

Export Cable Corridor Survey (No Sparker In Use)  9 5.35 

 

6.2 Estimate of Numbers of Marine Mammals that Might be Taken by 
Harassment from HRG Activities 

Estimates of take are computed according to the following formula as provided by NOAA (Personal 
Communication, November 24, 2015): 

Estimated Take = D x ZOI x (d) 
 
Where: 

D = average highest species density (number per km2) 
ZOI = maximum ensonified area to MMPA threshold for impulsive noise 
(160 dBRMS90% re 1 μPa) 
d = number of days 

 
Per new NOAA guidance for mobile sound sources, the ZOI was calculated according to the following 
formula (Personal Communication, November 24, 2015): 

ZOI = maximum ensonified area around the sound source x the expected distance travelled 
over a 24-hr period. 

Refer to Tables 6-2 and 6-3 for the calculated ZOI for each of the proposed HRG survey segments. 

The data used as the basis for estimating species density for the Survey Area are derived from data provided 
by Duke University’s Marine Geospatial Ecology Lab and the Marine-life Data and Analysis Team. This 
dataset is a compilation of the best available marine mammal data (1994-2018) and was prepared in a 
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collaboration between Duke University, Northeast Regional Planning Body, University of Carolina, the 
Virginia Aquarium and Marine Science Center, and NOAA (Roberts et al. 2016a; Curtice et al. 2018). 
Recently, these data have been updated with new modeling results and have included density estimates for 
pinnipeds (Roberts et al. 2016b; 2017; 2018). Because the seasonality of, and habitat use by, gray seals 
roughly overlaps with harbor seals, the same overestimated abundance assumption of the southern New 
England population of gray seals can be applied. Pinniped density data (as presented in Roberts et al. 2016b; 
2017; 2018) were used to estimate pinniped densities for each survey segment. 

Due to the spatial distribution and transient nature of marine mammal species identified and the 
implementation of the mitigation measures as described in Section 11, these activities are not likely result 
in serious injury or death.  

6.2.1 Estimate of Potential Project HRG Survey Takes by Harassment  

For this analysis of potential takes, the maximum range to the regulatory thresholds along each radial were 
combined to create a polygon that forms the impact area or ZOI surrounding the sound source along the 
daily trackline distance for HRG survey activities. While the largest ZOI incorporates the Geo Marine 
Sparker Level B harassment isopleth distance of 100 m (328 ft), it is estimated that this piece of equipment 
will only be in operation a maximum of 3 days within the export cable corridor survey area. The remainder 
of survey activies within the export cable corridor (9 days) will utilize a ZOI as established by the Triple 
Plate Boomer 1000J Level B harassment isopleth distance of 22 m (72 ft). The parameters in Table 6-4 
were used to estimate Level B harassment for marine mammals for the entire HRG Survey Area utilizing 
the respective ZOI and duration for each segment of the survey. Density data from Roberts et al. (2016b, 
2017, and 2018) were mapped within the boundary of the Survey Area for each segment (Figure 1-1) using 
geographic information systems. For each survey segment, the maximum densities as reported by Roberts 
et al. (2016b, 2017, and 2018), were averaged by season over the survey duration (for spring, summer, fall 
and winter) for the entire HRG Survey Area based on the proposed HRG survey schedule (see Section 2.0). 
The maximum average seasonal density within the HRG survey schedule was then selected for inclusion 
in the take calculations. 

All noise-producing survey equipment is assumed to be operated concurrently. The ensonified area specific 
to Level B harassment, as well as the projected duration of each respective survey segment, was then used 
to produce the results of take calculations provided in Table 6-5. It should be noted that calculations do not 
take into account whether a single animal is harassed multiple times or whether each exposure is a different 
animal. Therefore, the numbers in Table 6-5 are the maximum number of animals that may be harassed 
during the HRG surveys (i.e., the Applicant assumes that each exposure event is a different animal).  

For pinnipeds, because the seasonality of, and habitat use by, gray seals roughly overlaps with harbor seals, 
the same estimated abundance has been applied to both gray and harbor seals. Pinniped density data (as 
presented in Roberts et al. 2016b, 2017, and 2018) were used to estimate pinniped numbers presented in 
Table 6-5. These data, as presented by Roberts et al. (2016b, 2017, and 2018) do not differentiate between 
pinniped species.  
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Table 6-5 Marine Mammal Density and Estimated Level B Harassment Take Numbers at the 188.5100-m Distance 

Species 

Lease Area Cable Route Corridor 
(Sparker In Use) 

Cable Route Corridor 
(No Sparker In Use) 

Adjusted Totals 

Average 
Seasonal 
Density1 

(No./100 km²) 

Calculated 
Take 
(No.) 

Average 
Seasonal 
Density1 

(No./100 km²) 

Calculated 
Take 
(No.) 

Average 
Seasonal 
Density1 

(No./100 km²) 

Calculated 
Take 
(No.) 

Take 
Authorization 

(No.) 

Percent of 
Population 

North Atlantic right whale 0.078 2.816 0.049 0.036 0.049 0.023 0 4 0 4 

Humpback whale 0.085 3.087 0.066 0.048 0.066 0.032 404 0 40.446 

Fin whale 0.261 9.448 0.122 0.089 0.122 0.059 1004 0 40.618 

Sei whale 0.002 0.089 0.001 0.000 0.001 0.000 104 0 40.280 

Sperm whale 0.007 0.238 0.002 0.002 0.002 0.001 104 0 40.044 

Minke whale 0.114 4.151 0.041 0.030 0.041 0.020 104 0 40.193 

Long-finned pilot whale 0.029 1.038 0.010 0.007 0.010 0.005 2 0.035 

Bottlenose dolphin (Offshore) 18.539 504.234 2 50.932 3.719 2 50.932 2.452 2 511 0.659 

Bottlenose dolphin (Southern Migratory 
Coastal) 

18.539 168.078 2 50.932 33.470 2 50.932 22.068 2 224 5.972 

Short beaked common dolphin 1.842 66.797 0.613 0.447 0.613 0.295 68 0.097 

Atlantic white-sided dolphin 1.185 42.992 0.386 0.282 0.386 0.186 44 0.090 

Spotted dolphin 0.729 26.425 0.219 0.160 0.219 0.106 27 0.060 

Risso’s dolphin 0.017 0.605 0.004 0.003 0.004 0.002 1 0.005 

Harbor porpoise 1.059 38.396 0.375 0.274 0.375 0.181 39 0.049 

Harbor seal 3 0.916 33.210 0.806 0.588 0.806 0.388 35 0.046 

Gray Seal 3 0.916 33.210 0.806 0.588 0.806 0.388 35 0.129 
Notes: 
1 Cetacean density values from Duke University (Roberts et al. 2016b, 2017, 2018).  
2 Estimates split based on bottlenose dolphin stock preferred water depths (Reeves et al. 2002; Hayes et al. 2018). 
3 Pinniped density values from Duke University (Roberts et al. 2016, 2017, 2018) reported as "seals" and not species-specific. 
4 Exclusion zone exceeds Level B isopleth; take adjusted to 0 given mitigation to prevent take.  
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For bottlenose dolphin densities, Roberts et al. (2016b, 2017, and 2018) does not differentiate by individual 
stock. Given the southern coastal migratory stock propensity to be found shallower than the 25-m (82-ft) 
depth isobath north of Cape Hatteras (Reeves et al. 2002; Hayes et al. 2018), the export cable corridor 
segment was roughly divided along the 25-m (82-ft) depth isobath. Roughly 90 percent of the cable corridor 
is 25 m (82 ft) or less in depth. The Lease Area is mostly located within depths exceeding 25 m (82 ft), 
where the southern coastal migratory stock would be unlikely. Roughly 25 percent of the Lease Area survey 
segment is 25 m (82 ft) or less in depth. Therefore, to account for the potential for mixed stocks within the 
export cable corridor, 90 percent of the estimated take calculation will be applied to the southern coastal 
migratory stock and the remaining applied to the offshore migratory stock within the export cable corridor 
survey area. Likewise, within the Lease Area, 25 percent of the estimated take calculation will be applied 
to the southern coastal migratory stock and the remaining applied to the offshore migratory stock.  

In the instance of the North Atlantic right whale, the Applicant has proposed a 500-m (1,640.4-ft) exclusion 
zone that exceeds the distance to the Level B harassment isopleth. Given that the proposed mitigation 
effectively prevents Level B harassment, take has been adjusted to 0 individuals. In addition, the Applicant 
proposes a 100-m (328-ft) exclusion zone to be implemented for all non-delphinid large cetaceans, which 
will reducepreclude potential interactions with these species. With exception of North Atlantic right 
whales,Therfore, take these estimates do notwere adjusted to 0 individuals for these speciesaccount for . 
prescribed mitigation measures that the Applicant would implement during the specified activities and the 
factNote that other mitigation measures may be imposed as part of other agreements that the Applicant 
must adhere to, such as the lease agreement with BOEM. 

7 ANTICIPATED IMPACT OF THE ACTIVITY 

Consideration of negligible impact is required for NOAA Fisheries to authorize the incidental take of 
marine mammals. In 50 CFR § 216.103, NOAA Fisheries defines negligible impact to be “an impact 
resulting from a specified activity that cannot be reasonably expected to, and is not reasonably likely to, 
adversely affect the species or stocks [of marine mammals] through effects on annual rates of recruitment 
or survival.” Based upon best available data regarding the marine mammal species (including density, 
status, and distribution) that are likely to occur in the Survey Area, the Applicant concludes that exposure 
to marine mammal species and stocks during marine site characterization surveys would result in short-
term, minimal effects and would not affect the overall annual recruitment or survival for the following 
reasons: 

 As detailed in Section 6.1.3, the modeling indicates resulting acoustic exposures from survey 
activities are within the non-injurious behavioral effects zone (Level B harassment); 

 The potential for take as estimated in Section 6.2.1 represents a highly conservative estimate of 
harassment based upon typical HRG survey scenarios without taking into consideration the effects 
of standard mitigation and monitoring measures; and 

 The mitigation measures as described in Section 11 (below) are designed to avoid and/or minimize 

the potential for interactions with and exposure to marine mammals. 

Marine mammals are mobile, free-ranging animals and have the capacity to exit an area when noise-
producing survey activities are initiated. Based on the conservative take estimations, survey activities may 
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disturb more than one individual for some species (mainly dolphins), but, in conjunction with other 
aforementioned factors, we conclude the proposed HRG survey activities are not expected to result in 
population-level effects and that individuals will return to normal behavioral patterns after activities have 
ceased or after the animal has left the area under survey. 

8 ANTICIPATED IMPACTS ON SUBSISTENCE USES 

There are no traditional subsistence hunting areas in the Survey Area. 

9 ANTICIPATED IMPACTS ON HABITAT 

Bottom disturbance associated with HRG activities will be limited to that caused by the collection of grab 
samples. Grab sampling is necessary in order to validate seabed classifications determined through 
multibeam echosounder and sidescan sonar surveys.  

In addition to limited bottom disturbance from the grab sampling, sound emitted by the various components 
of the HRG equipment would be temporary and localized. Due to the relatively limited area of impact 
compared to the extensive available surrounding habitat, potential impacts from sound are anticipated to be 
negligible on marine mammals. Low numbers of marine mammal takes are expected and minor impacts 
from HRG survey activities are anticipated (BOEM 2014). Similarly, Project impacts to marine mammal 
prey species are expected to be minor and limited to short-term changes that may result in potential prey 
avoidance of the area around the HRG activities (BOEM 2014). Marine mammals and prey species 
impacted by HRG activities will return to normal behavior shortly after the conclusion of survey operations 
in that specific area, and areas of available habitat are in immediate proximity to the area around the HRG 
activities; therefore, impacts to habitat are considered negligible.  

10 ANTICIPATED EFFECTS OF HABITAT IMPACTS ON MARINE 
MAMMALS 

As stated in Section 9, impacts on marine mammals from the loss or modification of habitat from HRG 
survey activities are considered to be negligible.  

11 MITIGATION MEASURES TO PROTECT MARINE MAMMALS AND 
THEIR HABITAT 

Per the conditions outlined in Lease No. OCS-A 0483, the Applicant has committed to the following 
comprehensive set of mitigation measures during marine surveys; the Applicant also commits to engaging 
in ongoing consultations with NOAA Fisheries. The mitigation procedures outlined in this section are based 
on protocols and procedures that have been previously approved by NOAA Fisheries, successfully 
implemented, and resulted in no take of marine mammals for similar offshore projects (ESS 2013; 
Dominion 2013 and 2014). Unless otherwise specified, the following mitigation measures apply to the HRG 
survey activities.  
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The Applicant, through their environmental consultant, Tetra Tech, and subcontractors, will develop a 
training program that will be provided to all crew prior to the start of survey activities, and during any 
changes in crew such that all personnel are fully aware and understand the mitigation, monitoring, and 
reporting requirements. The training program will be provided to NOAA Fisheries for review and approval 
prior to the start of these survey activities. Confirmation of the training and understanding of the 
requirements will be documented on a training course log sheet. Signing the log sheet will certify that the 
crew members understand and will comply with the necessary requirements throughout the survey 
activities. This training program will include vessel strike avoidance protocols (Section 11.1) and will be 
used to train an Environmental Compliance Monitor (ECM) if one is needed (Section 11.4, Visual 
Monitoring Program) to ensure the ECM can sufficiently monitor for the presence of marine mammals and 
ensure compliance with NOAA mitigation, monitoring, and reporting requirements. A briefing will be 
conducted between the supervisors and crews, the PSOs/ECMs, and the Applicant at the outset of the 
Project. The purpose of the briefing will be to establish responsibilities of each party, define the chains of 
command, discuss communication procedures, provide an overview of monitoring purposes, and review 
operational procedures. A lead PSO will be designated who will oversee the execution of the training, the 
ECM, the other PSOs, and other monitoring related duties.  

11.1 Vessel Strike Avoidance Procedures 

The Applicant will ensure that vessel operators and crew maintain a vigilant watch for cetaceans, pinnipeds, 
and sea turtles during all survey activities. Survey vessel crew members responsible for navigation duties 
will receive site-specific training on marine mammal and sea turtle sighting/reporting and vessel strike 
avoidance measures. Vessel strike avoidance measures will include, but are not limited to, the following, 
except under extraordinary circumstances when complying with these requirements would put the safety of 
the vessel or crew at risk: 

 All vessel operators and crew will maintain vigilant watch for cetaceans, pinnipeds, and sea turtles 
and slow down or stop their vessel to avoid striking these protected species.  

 All vessel operators will comply with 10 knot (<18.5 km/h) speed restrictions in any DMA. In 
addition, all vessels 19.8 m (65 ft) or larger operating from November 1 through April 30 will 
operate at speeds of 10 knots (<18.5 km/h) or less. These measures differ slightly from the lease 
stipulations; however, BOEM issued a waiver to more accurately align this condition with 
conditions that have been imposed for similar activities subsequent to issuance of the Lease in 
2013.  

 All vessel operators will reduce vessel speed to 10 knots (<18.5 km/h) or less when mother/calf 
pairs, pods, or larger assemblages of non-delphinoid cetaceans are observed near an underway 
vessel. All survey vessels will maintain a separation distance of 500 m (1,640 ft) or greater from 
any sighted North Atlantic right whale. 

 If underway, vessels must steer a course away from any sighted North Atlantic right whale at 10 
knots (<18.5 km/h) or less until the 500 m (1,640 ft) minimum separation distance has been 
established. If a North Atlantic right whale is sighted in a vessel’s path, or within 100 m (328 ft) to 
an underway vessel, the underway vessel must reduce speed and shift the engine to neutral. Engines 
will not be engaged until the North Atlantic right whale has moved outside of the vessel’s path and 
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beyond 100 m (328 ft). If stationary, the vessel must not engage engines until the North Atlantic 
right whale has moved beyond 100 m (328 ft). 

 All vessels will maintain a separation distance of 100 m (328 ft) or greater from any sighted non-
delphinoid cetacean. If sighted, the vessel underway must reduce speed and shift the engine to 
neutral, and must not engage the engines until the non-delphinoid cetacean has moved outside of 
the vessel’s path and beyond 100 m (324 ft). If a survey vessel is stationary, the vessel will not 
engage engines until the non-delphinoid cetacean has moved out of the vessel’s path and beyond 
100 m (328 ft). 

 All vessels underway will not divert to approach any delphinoid cetacean or pinniped and ensure 
that any vessel underway remains parallel to a sighted delphinoid’s or pinniped’s course whenever 
possible. The vessel will not adjust course and speed until the delphinoid cetacean or pinniped has 
moved beyond 50 m (164 ft) or has moved abeam of the underway vessel. Any vessel underway 
will avoid excessive speed or abrupt changes in direction to avoid injury to the sighted delphinoid 
cetacean or pinniped. All vessels will reduce vessel speed to 10 knots (18.5 km/h) or less when 
pods (including mother/calf pairs) or large assemblages of delphinoid cetacean are observed. The 
vessel will not adjust course and speed until the delphinoid cetaceans have moved beyond 50 m 
(164 ft) or abeam of the vessel. 

 All vessels will maintain a separation distance of 50 m (164 ft) or greater from any sighted 

delphinoid cetacean, sea turtle, or pinniped. 

11.2 Seasonal Operating Requirements 

In the two days prior to and throughout operations, the lead PSO of the monitoring team will consult NOAA 
Fisheries North Atlantic right whale reporting systems for the presence of North Atlantic right whales. The 
proposed activities will occur within the vicinity of the Right Whale Mid-Atlantic SMA at the mouth of the 
Chesapeake Bay. Activities conducted prior to May 1 will need to comply with the seasonal mandatory 
speed restriction period for this SMA (November 1 through April 30) for any work or transit within this 
area. 

Throughout all phases of the survey activities, the Applicant will monitor NOAA Fisheries North Atlantic 
right whale reporting systems for the establishment of a DMA. If NOAA Fisheries should establish a DMA 
in the Lease Area or cable route corridor being surveyed, within 24 hours of the establishment of the DMA 
the Applicant will work with NOAA Fisheries to shut down and/or alter activities to avoid the DMA. 

11.3 Exclusion and Monitoring Implementation 

Use of the survey equipment as listed in Table 1-2 will be dependent on specific survey data needs. 
Therefore, not all data acquisition equipment will be in operation at the same time for the entire duration of 
the survey. For example, the Triple Plate Boomer 1000J, Geo Marine Dual 400 Sparker 800J, and/or 
Innomar Medium 100 Sub-bottom Profiler will only be utilized as needed for specific track line 
investigations. The Applicant acknowledges that Lease Condition 4.3.6.1 requires a 200-m default 
exclusion zone, which is consistent with conditions that have been imposed for similar activities subsequent 
to issuance of the Lease in 2013; however, the Applicant intends to consult with BOEM concerning 
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modification to this exclusion zone. The Applicant proposes to use the following exclusion and monitoring 
zones during operation of the HRG equipment:  

 500-m (1,640-ft) North Atlantic right whale exclusion zone; 

 100-m (328-ft) non-delphinid large cetacean and ESA-listed marine mammal exclusion zone;  

 20-m (66-ft) Level A exclusion zone (comprehensive of largest calculated PK Level A isopleth, 
3.5 m [11.5 ft]); and  

 200-m (656-ft) monitoring zone for all marine mammals except those species otherwise excluded 
above. 

These proposed mitigation zones have been based on distances to NOAA Fisheries harassment criteria with 
additional buffer distance added for the monitoring zone, such that the monitoring zone conservatively 
encompases each of the two largest, modeled Level B isopleths. These zones will be monitored as described 
in Sections 11.4 through 11.6. 

11.4 Visual Monitoring Program 

Visual monitoring of the established exclusion zones and monitoring zones will be performed by qualified 
and NOAA Fisheries–approved PSOs when operating equipment under 200 kHz. The ECM will be required 
to pass a species identification test and fill out data sheets during a real-time training monitoring event with 
a qualified PSO; the ability to accurately complete data sheets will then be approved by the lead PSO to 
verify the ECM is qualified to monitor in advance of any monitoring events without a qualified PSO present. 
Use of an ECM should be considered as the lower monitoring quality, and PSOs who are subject matter 
experts will be used as much as possible and to the greatest extent.  

Aboard vessels, a visual observer team comprising four NOAA Fisheries–approved PSOs, operating in 
shifts, will be stationed aboard either the respective Project vessel or a dedicated PSO vessel. PSO 
qualifications will include direct field experience on a marine mammal/sea turtle observation vessel and/or 
aerial surveys in the Atlantic Ocean/Gulf of Mexico. All PSOs will work in shifts such that no one monitor 
will work more than 4 consecutive hours without a 2-hour break or longer than 12 hours during any 24-
hour period. During daylight hours, the PSOs will rotate in shifts of one on and three off, and during 
nighttime operations shifts will rotate such that PSOs will work in pairs. Each PSO will monitor 360 degrees 
of the field of vision. The Applicant will provide resumes of NOAA Fisheries-approved PSOs (including 
alternates) to BOEM no later than 7 calendar days prior to the scheduled start of survey operations. The 
resumes of any additional observers must be provided at least 15 calendar days prior to each observer’s 
start date.  

The PSOs will begin observation of the established exclusion zones and monitoring zones, with 
implementation of exclusion zone pre-clearance procedures described in Section 11.3, at the 
commencement of all survey operations. Observations of the zones will continue throughout the survey 
activity and/or while equipment operating below 200 kHz is in use. PSOs will be responsible for visually 
monitoring and identifying marine mammals approaching or entering the established exclusion zones 
during survey activities. It will be the responsibility of the Lead PSO on duty to communicate the presence 
of marine mammals as well as to communicate and enforce the action(s) that are necessary to ensure 
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mitigation and monitoring requirements are implemented as appropriate. Observations from other PSOs 
will be communicated to the Lead PSO on duty, who will then be responsible for implementing the 
necessary mitigation procedures. A PSO mitigation and monitoring communications flow diagram has been 
included as Appendix B. 

The PSOs will be equipped with binoculars and have the ability to estimate distances to marine mammals 
located in proximity to their established zones using range finders. Reticulated binoculars will also be 
available to PSOs for use as appropriate based on conditions and visibility to support the sighting and 
monitoring of marine species. Digital single-lens reflex camera equipment will be used to record sightings 
and verify species identification.  

Per Lease Condition 4.3.3, an Alternative Monitoring Plan (Appendix C) will be implemented during night 
operations when the Triple Plate Boomer 1000J, Innomar Medium 100 Sub-bottom Profiler, and/or Geo 
Marine Dual 400 Sparker 800J are in use in the offshore portions of the Survey Area: vessel-based PSOs 
will use night-vision equipment (night-vision goggles with thermal clip-ons), infrared (IR) technology, and 
Passive Acoustic Monitoring (PAM). Recent studies have concluded that the use of IR (thermal) imaging 
technology may allow for the detection of marine mammals at night as well as improve the detection during 
all periods with automated detection algorithms (Weissenberger 2011). Studies have indicated that IR 
performance is independent of daylight and exhibits an almost uniform, omnidirectional detection 
probability within a radius of 5 km (3.1 miles). Results of studies demonstrate that thermal imaging can be 
used for reliable and continuous marine mammal protection (Zitterbart 2013) within these distances. For 
this reason, the Applicant finds that use of IR systems for mitigation purposes warrants additional 
application in the field as both a stand-alone tool and in conjunction with other alternative monitoring 
methods (e.g., night vision binoculars [specifications available upon request]).  

The Applicant will also include PAM as part of the mitigation measures during nighttime HRG activities 
to provide for optimal acquisition of species detections in the respective areas. A PAM Operator will 
monitor the PAM systems and will liaise closely with the PSOs to ensure effective monitoring. Given the 
range of species that could occur, and that these species vary with regard to their vocalization frequencies 
(high vs. low), the PAM system proposed will consist of an array of hydrophones with three broadband 
(sampling mid-range frequencies of 1 kHz to 170 kHz) and three low-frequency hydrophones (sampling 
range frequencies of 10 Hz to 70 kHz). The PAM systems specification will meet the job requirements and 
expected noise levels and species vocal frequencies.  

The PAM operator(s) will monitor the hydrophone signals in real time both aurally (using headphones) and 
visually (via the monitor screen displays). PAM operators will communicate detections to the Lead PSO 
on duty who will ensure the implementation of the appropriate mitigation measure. Specifications for 
representative night-vision, infrared, and PAM equipment can be provided upon request. These equipment 
specifications are provided as examples of equipment most likely to be utilized. Specific night-vision, IR, 
and PAM equipment models will be subject to availability and will be provided to both NOAA Fisheries 
and BOEM for review and acceptance prior to the start of surveys. 

Observations will take place from the highest available vantage point on the survey vessel. General 360-
degree scanning will occur during the monitoring periods, and target scanning by the PSO will occur when 
alerted of a marine mammal presence. 
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Data on all PSO observations will be recorded based on standard PSO collection requirements. This will 
include dates and locations of survey operations; time of observation, location and weather; details of the 
sightings (e.g., species, age classification [if known], numbers, behavior); and details of any observed 
“taking” (behavioral disturbances or injury/mortality). The data sheet will be provided to both NOAA 
Fisheries and BOEM for review and approval prior to the start of survey activities. In addition, prior to 
initiation of survey work, all crew members will undergo environmental training, a component of which 
will focus on the procedures for sighting and protection of marine mammals and sea turtles. A briefing will 
also be conducted between the survey supervisors and crews, the PSOs, and the Applicant. The purpose of 
the briefing will be to establish responsibilities of each party, define the chains of command, discuss 
communication procedures, provide an overview of monitoring purposes, and review operational 
procedures. 

11.5 Pre-clearance of the Exclusions Zones 

For operation of the Triple Plate Boomer 1000J, Innomar Medium 100 Sub-bottom Profiler, and/or Geo 
Marine Dual 400 Sparker 800J, the Applicant will implement a 30-minute clearance period for ESA-listed 
whales, humpback whales, Kogia, and beaked whales and a 15-minute period for small cetaceans and seals 
of the exclusion zones prior to the initiation of ramp-up (Section 11.6). During this period, the exclusion 
zones will be monitored by the PSOs, using the appropriate visual technology for the duration. These 
measures differ slightly from the lease stipulations; however the Applicant has requested a waiver from 
BOEM to more accurately align this condition with conditions that have been imposed for similar activities 
subsequent to issuance of the Lease in 2013. No night vision, thermal equipment, or PAM will be used for 
shallow, nearshore segments of the Survey Area, as survey activities on a smaller, shallow-draft vessel will 
only be conducted during daylight hours (defined as 30 minutes after dawn to 30 minutes before dusk). 
Ramp-up may not be initiated if any marine mammal is within its respective exclusion zone. If a marine 
mammal is observed within an exclusion zone during the pre-clearance period, ramp-up may not begin until 
the animal(s) has been observed exiting its respective zone or until an additional time period has elapsed 
with no further sightings (i.e., 15 minutes for small odontocetes and pinnipeds and 30 minutes for all other 
species). 

11.6 Ramp-up Procedures 

Where technically feasible, a ramp-up procedure will be used for HRG survey equipment capable of 
adjusting energy levels at the start or re-start of HRG survey activities. A ramp-up procedure will be used 
at the beginning of HRG survey activities to provide additional protection to marine mammals near the 
Survey Area by allowing them to vacate the area prior to the commencement of survey equipment use. The 
ramp-up procedure will not be initiated and no equipment will be powered on, regardless of whether or not 
the equipment is capable of ramp-up, during periods of inclement conditions if the exclusion zone cannot 
be adequately monitored by the PSOs using the appropriate visual technology. When technically feasible, 
survey equipment must be ramped up at the start or re-start of survey activities. Ramp-up must begin with 
the power of the smallest acoustic equipment at its lowest practical power output appropriate for the survey. 
When technically feasible the power must then be gradually turned up and other acoustic sources added in 
a way such that the source level would increase gradually in steps not exceeding 6 dB per 5-minute period.  
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Ramp-up activities will be delayed if a marine mammal(s) enters an exclusion zone(s). Ramp-up will not 
continue until the animal has been observed exiting its respective exclusion zone or until an additional time 
period has elapsed with no further sighting (i.e., 15 minutes for small odontocetes and 30 minutes for all 
other species). 

11.7 Shut-Down and Power-Down Procedures 

The exclusion and monitoring zone around the noise-producing activities will be maintained, as previously 
described, by PSOs and at night by PAM operators for the presence of marine mammals before, during, 
and after any noise-producing activity. The vessel operator will comply immediately with any call for 
shutdown by the Lead PSO.  

An immediate shut-down of the HRG survey equipment will be required if a marine mammal is sighted at 
or within its respective exclusion zone (as defined in Section 11.3). For delphinoid cetaceans and harbor 
porpoise, shut-down will not occur if the animal is determined to be exhibiting voluntary approach (i.e. 
bow-riding) behavior. For seals, non-delphinoid cetaceans and, in particular, the North Atlantic right whale, 
the vessel operator will comply immediately with any call for shut-down by the Lead PSO/ECM. Any 
disagreement between the Lead PSO/ECM and vessel operator will be discussed only after shut-down has 
occurred. Subsequent restart of the survey equipment can be initiated if the animal has been observed 
exiting its respective exclusion zone within 30 minutes of the shut-down or after an additional time period 
has elapsed with no further sighting (i.e., 15 minutes for small odontocetes and 30 minutes for all other 
species). 

If the acoustic source is shut down for reasons other than mitigation (e.g., mechanical difficulty) for brief 
periods (i.e., less than 30 minutes), it may be activated again without ramp-up, if PSOs/ECM have 
maintained constant observation and no detections of any marine mammal have occurred within the 
respective exclusion zones.  

If the acoustic source is shut-down for a period longer than 30 minutes and PSOs have maintained constant 
observation, then ramp-up procedures will be initiated as described in Section 11.6. 

12 MITIGATION MEASURES TO PROTECT SUBSISTENCE USES 

Potential impacts to species or stocks of marine mammals will be limited to individuals of marine mammal 
species located in the Mid-Atlantic region of the United States and will not affect Arctic marine mammals. 
Given that the Survey Area is not located in Arctic waters, the activities associated with the Applicant’s 
HRG survey activities will not have an adverse effect on the availability of marine mammals for subsistence 
uses allowable under the MMPA. 

13 MONITORING AND REPORTING 

13.1 Monitoring 

Visual monitoring protocols are described in Section 11.4. 
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13.2 Reporting 

The Applicant will provide the following reports, as necessary, during HRG survey activities: 

 The Applicant will contact BOEM and NOAA Fisheries within 24 hours of the commencement of 
survey activities and again within 24 hours of the completion of the activity; 

 The Applicant will report any observed injury or mortality in accordance with NOAA Fisheries’ 
standard reporting guidelines; and 

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

14 SUGGESTED MEANS OF COORDINATION 

All marine mammal data collected by the Applicant during the proposed activities will be provided to 
NOAA Fisheries, BOEM, and other interested government agencies, and will be made available upon 
request to educational institutions and environmental groups. These organizations may be able to use the 
data collected to study ways to reduce incidental harassment and evaluate effects resulting from sources of 
harassment. 
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USER SPREADSHEET INTRODUCTION
VERSION: 2.0 (2018)

Companion+ User Spreadsheet to:

National Marine Fisheries Service (NMFS): 2018 Revision to: Technical Guidance For Assessing the Effects of 
Anthropogenic Noise on Marine Mammal Hearing:  Underwater Thresholds for Onset of Permanent 
and Temporary Threshold Shifts (Version 2.0)
2018 Revised Technical Guidance web page

 +For more information on the optional methodology provided within this User Spreadsheet, see Appendix D of Technical Guidance (2018)

DISCLAIMER: NMFS has provided this spreadsheet as an optional tool to provide estimated effect distances (i.e., isopleths) where PTS onset 
thresholds may be exceeded. Results provided by this spreadsheet do not represent the entirety of the comprehensive effects analysis, but
rather serve as one tool to help evaluate the effects of a proposed action on marine mammal hearing and make findings required by NOAA’s 
various statutes. Input values are the responsibility of the individual user. 

NOTE: The User Spreadsheet tool provides a means to estimates distances associated with the Technical Guidance’s PTS onset thresholds. 
Mitigation and monitoring requirements associated with a Marine Mammal Protection Act (MMPA) authorization or an Endangered Species Act (ESA) 
consultation or permit are independent management decisions made in the context of the proposed activity and comprehensive effects analysis, and are 
beyond the scope of the Technical Guidance. 

INSTRUCTIONS

STEP 1:  Determine what spreadsheet is appropriate for activity

HOW TO DETERMINE WHICH SPREADSHEET TO USE

1) Is the sound source NON-IMPULSIVE or IMPULSIVE? (If it is unclear which category describes your source, consult NOAA)
a) NON-IMPULSIVE (e.g., drilling, vibratory pile driving, tactical sonar): Go to Question 2
b) IMPULSIVE (e.g., explosives, impact pile driving, seismic): Go to Question 5

2) Is the NON-IMPULSIVE sound source STATIONARY or MOBILE?
a) STATIONARY: Go to Question 3
b) MOBILE: Go to Question 4

3) Is the NON-IMPULSIVE, STATIONARY source CONTINUOUS or INTERMITTENT?
a) CONTINUOUS: Use Spreadsheet A* RED 
*If source is vibratory pile driving: Use Spreadsheet A.1 BRICK 
b) INTERMITTENT: Use Spreadsheet B YELLOW 

4) Is the NON-IMPULSIVE, MOBILE source CONTINUOUS or INTERMITTENT?
a) CONTINUOUS: Use Spreadsheet C ("safe distance" methodology from Sivle et al. 2014) BLUE
b) INTERMITTENT: Use Spreadsheet D ("safe distance" methodology from Sivle et al. 2014) ORANGE

5) Is the IMPULSIVE sound source STATIONARY or MOBILE?
a) STATIONARY: Use Spreadsheet E* GREEN
*If source is impact pile driving: Use Spreadsheet E.1 EVRGRN 
b) MOBILE: Use Spreadsheet F ("safe distance" methodology from Sivle et al. 2014) PURPLE 

STEP 2:  Within the appropriate spreadsheet, fill-in: SAGE CELLS specific to the activity
a) Please provide information used to support values in provided in sage boxes (e.g., surrogate data, direct measurements, etc.)
b) If information is unavailable to fill-out one or more of the sage boxes, please consult NMFS

STEP 3: Estimated PTS isopleths (meter) will be provided in: SKY BLUE CELLS by marine mammal hearing group

STEP 4: When using this spreadsheet to estimate marine mammal takes, please provide a copy of completed spreadsheet used to estimate isopleths

ASSUMPTIONS & ADDITIONAL INFORMATION

1) Marine mammals remain stationary during activity
2) Currently, recovery between intermittent sounds is not considered regardless of time between sounds (i.e., all sounds within the accumulation period are counted)

Suggested (Default*) Weighting Factor Adjustments (WFA), If Input Value is Unknown for Broadband Source:
Source WFA Example Supporting Sources

Seismic 1 kHz
Breitzke et al. 2008; 
Tashmukhambetov et al. 2008; 
Tolstoy et al. 2009

Impact pile 
driving 2 kHz Blackwell 2005; Reinhall and Dahl 

2011
Vibratory pile 
driving

2.5 kHz Blackwell 2005; Dahl et al. 2015

Drilling 2 kHz Greene 1987; Blackwell et al. 2004; 
Blackwell and Greene 2006

* NMFS acknowledges default WFAs are likely conservative
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Blackwell, S.B., and C.R. Green, Jr. 2006. Sounds from an oil production island in the Beaufort Sea in summer: Characteristics and contribution of vessels. 
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Technical questions or suggestion on User Spreadsheet: Please contact Amy Scholik-Schlomer (amy.scholik@noaa.gov)

UPDATES (will be posted when change results in the need to recalculate an isopleth; other non-substantive changes may be made periodically but will not result in a version number change)
Original 
Version

Updated 
Version Change Date posted

1.0 1.1 Sheet A, error with formula for phocid pinniped Aug. 22, 2016
1.1 2.0 Corresponds to 2.0 version of Revised Technical Guidance 2018

(2018). Added sheet specific to vibratory pile driving and
 explosives* and added capabilities to calculate peak 
sound pressure level isopleths for impulsive sources

*Explosive sheets are being further evaluated if appropriate.

https://www.fisheries.noaa.gov/national/marine-mammal-protection/marine-mammal-acoustic-technical-guidance
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https://www.fisheries.noaa.gov/national/marine-mammal-protection/marine-mammal-acoustic-technical-guidance
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HRG System Representative HRG Equipment Operating Frequencies (kHz) RMS Source Level1 (dB re 1 µPa m) Peak Source Level1 (dB re 1 µPa 
m)

Primary beamwidth  (degrees) Pulse Duration (ms)

Sonardyne Ranger 2 USBL 35 - 55 188 191 90 1
EvoLogics S2CR 48 - 78 178 186 Horizontally Omnidirectional 500 - 600

IxBlue GAPS 20 - 30 191 194 200 9 - 11
Multibeam Echosounder R2Sonics 2026 170 - 450 191 221 0.45 x 0.45 - 1 x 1 0.015 - 1.115

Synthetic Aperture Sonar (SAS), combined 
bathymetry/sidescan Kraken Aquapix 337 210 213 > 135 vertical, 1 horizontal 1 - 10

Side Scan Sonar Edgetech 4200 dual frequency 100 206 212 50 vertical, 1 horizontal 5 - 10
Parametric SBP Innomar SES-2000 Medium 100 2 - 22 241 247 1 0.07 - 1

Edgetech 216 Chirp 2 - 16 193 196 15 - 25 5 - 40
Edgetech 512 Chirp 0.5 - 12 177 191 16 - 41 20

Geo Marine Dual 400 GeoSource Sparker 800J 0.25 - 4 200 210 Not beam forming, Omnidirectional 50
Applied Acoustics S-Boom (Triple Plate Boomer) 0.5 - 3.5 203 213 Not beam forming, Omnidirectional 10

Table 7.8 Maximum Distances (meters) to Level A Regulatory Thresolds by Equipment Category

LF cetaceans MF cetaceans HF cetaceans Phocid pinnipeds Otariid pinnipeds
199 dB SELcum 198 dB SELcum 173 dB SELcum 201 dB SELcum 219 dB SELcum

Sonardyne Ranger 2 USBL 0.0 0.0 0.1 0.0 0.0
EvoLogics S2CR 0.0 0.0 2.9 0.0 0.0

IxBlue GAPS 0.0 0.0 1.0 0.0 0.0
Multibeam Echosounder R2Sonics 2026 0.0 0.0 14.4 0.0 0.0

Synthetic Aperture Sonar (SAS), combined 
bathymetry/sidescan Kraken Aquapix N/A N/A N/A N/A N/A

Side Scan Sonar Edgetech 4200 dual frequency N/A N/A N/A N/A N/A
Parametric SBP Innomar SES-2000 Medium 100 12.1 14.7 3950.3 4.8 0.1

Edgetech 216 Chirp 0.0 0.0 0.4 0.0 0.0
Edgetech 512 Chirp 0.0 0.0 0.1 0.0 0.0

Medium Penetration Seismic Geo Marine Dual 400 GeoSource Sparker 0.1 0.0 1.5 0.1 0.0
Applied Acoustics S-Boom (Triple Plate Boomer) 5.9 0.2 54.2 3.5 0.1

N/A indicates the HRG source emit frequency is outside of given marine mammal hearing range.

Source Level (SLRMS)

(dB re 1μPa) Max distance
Sonardyne Ranger 2 USBL 188 17.3 100.0

EvoLogics S2CR 178 7.8
IxBlue GAPS 191 35.0

R2Sonics 2026 191 0.3
Kraken Aquapix N/A N/A

Edgetech 4200 dual frequency N/A N/A
Innomar SES-2000 Medium 100 241 0.7

Edgetech 216 Chirp 193 10.2
Edgetech 512 Chirp 177 2.4

Geo Marine Dual 400 GeoSource Sparker 200 100.0

Applied Acoustics S-Boom (Triple Plate Boomer) 203 21.9

Construction Segment Overall Survey Distances (km)
Duration Operational and Sonar 

Emitting/Days
Estimated distances per day (km) Calculated ZOI per day (km2)

HRG Activity Area 19629 161 121.54 24.34

N/A = Operating frequencies are above all relevant marine mammal hearing thresholds and outside standard underwater test equipment measurement ranges.

Table 7 10. HRG Activity Distances and ZOIs

Subsea Positioning / USBL

Non-Parametric SBP

Table 7 9. HRG Equipment - Distances to Regulatory Level B Thresholds 

HRG Survey Equipment Lateral Distance (m) to Level B 
thresholds used in take analysis

dB re 1 µPa m – decibels referenced to 1 microPascal at 1 meter

kHz – kilohertz

RMS – root-mean-square

USBL – ultra short baseline 

HRG System Representativ e HRG Equipment
Marine Mammal Group PTS Onset

* Operating frequencies are above all relevant marine mammal hearing thresholds, so are not assessed in this IHA.

Table 2.2 Summary of HRG Equipment Proposed for Use

Subsea Positioning / USBL

Non-Parametric SBP

1 Source levels reported by manufacturer.

Medium Penetration Seismic



HRG System HRG Equipment Source Level SPLrms Slant Distance of 
Threshold Distance (m)

Vertical Depth of 
Threshold (m)

Distance w/Beamwidth 
Adjusment (m)

Maximum Water Depth in 
Lease Area

Frequency (kHz) Beamwidth 
(degrees)

Beamwidth 
(radians)

Absorption Coefficient Transmission Loss SPLrms at referenced Distance

Sonardyne Ranger 2 USBL 188 24.5 17.32411614 17.32 38.0 35 90 1.57 9.0 28.0 160.0
EvoLogics S2CR 178 7.8 4.77808E-16 7.80 38.0 48 180 3.14 14.7 18.0 160.0

IxBlue GAPS 191 35 2.14401E-15 35.00 38.0 20 180 3.14 3.3 31.0 160.0
Multibeam Echosounder R2Sonics 2026 191 29.8 29.79886531 0.26 38.0 170 1 0.02 50.3 31.0 160.0

Side Scan Sonar Edgetech 4200 dual frequency 206 123 42.06847763 104.40 38.0 100 140 2.44 34.3 46.0 160.0
Parametric SBP Innomar SES-2000 Medium 100 241 10800 10798.35511 0.66 38.0 2 2 0.03 0.0 81.0 160.0 6 dB adjust based on crocker

Edgetech 216 Chirp 193 44.5 42.98369927 10.18 38.0 2 30 0.52 0.0 33.0 160.0
Edgetech 512 Chirp 177 7.1 6.671817608 2.43 38.0 0.5 40 0.70 0.0 17.0 160.0

Geo Marine Dual 400 GeoSource Sparker 200 100 6.12574E-15 100.00 38.0 0.25 180 3.14 0.0 40.0 160.0 Based on Crocker report
Applied Acoustics S-Boom 203 141 122.1095819 21.94 38.0 3.8 60 1.05 0.1 43.0 160.0

Source Level (SLRMS)

(dB re 1μPa)

Sonardyne Ranger 2 USBL 188 17.3
EvoLogics S2CR 178 7.8

IxBlue GAPS 191 35.0
R2Sonics 2026 191 0.3
Kraken Aquapix N/A N/A

Edgetech 4200 dual frequency N/A N/A
Innomar SES-2000 Medium 100 241 0.7

Edgetech 216 Chirp 193 10.2
Edgetech 512 Chirp 177 2.4

Geo Marine Dual 400 GeoSource Sparker 200 100.0
Double Plate Boomer 1000J 203 21.9

N/A = Operating frequencies are above all relevant marine mammal hearing thresholds and outside standard underwater test 
equipment measurement ranges.

HRG Propagation Modeling Based on the October 2019 Guidelines

Subsea Positioning / USBL

Non-Parametric SBP

Table 7 9. HRG Equipment - Distances to Regulatory Level B Thresholds 

HRG Survey Equipment
Lateral Distance (m) to 

Level B thresholds used 
in take analysis

Medium Penetration Seismic



D: MOBILE SOURCE: Non-Impulsive, Intermittent ("SAFE DISTANCE" METHODOLOGY)
VERSION 2.0: 2018
KEY

User Provided Information
NMFS Provided Information (Technical Guidance)
Resultant Isopleth

STEP 1: GENERAL PROJECT INFORMATION

PROJECT TITLE CVOW

PROJECT/SOURCE INFORMATION Sonardyne Ranger 2 USBL

Please include any assumptions

PROJECT CONTACT Tetra Tech Inc

STEP 2: WEIGHTING FACTOR ADJUSTMENT

Specify if relying on source-
specific WFA, alternative 
weighting/dB adjustment, or 
if using default value

Weighting Factor Adjustment (kHz)¥ 35 source-specific WFA

¥ Broadband: 95% frequency contour percentile 
(kHz) OR Narrowband: frequency (kHz); For 
appropriate default WFA: See INTRODUCTION 
tab † If a user relies on alternative weighting/dB adjustment rather than relying upon the WFA (source-specific 

or default), they may override the Adjustment (dB) (row 63), and enter the new value directly.
 However, they must provide additional support and documentation supporting this modification.

* BROADBAND Sources: Cannot use WFA higher than maximum applicable frequency (See GRAY tab for more information on WFA applicable frequencies)

STEP 3: SOURCE-SPECIFIC INFORMATION
NOTE: Choose either D1 OR D2 method to calculate isopleths (not required to fill in sage boxes for both)
D1: METHOD‡ USING RMS SPL SOURCE LEVEL
Source Level (RMS SPL) 188
Source Velocity (meters/second) 2.045
Pulse Duration (seconds) 0.001
1/Repetition rate^ (seconds) 0.33 NOTE: The User Spreadsheet tool provides a means to estimates distances associated with 

Duty Cycle 0.00 the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements 

Source Factor 1.91199E+16 associated with a Marine Mammal Protection Act (MMPA) authorization or an Endangered 

‡Methodology assumes propagation of 20 log R; Activity duration (time) independent Species Act (ESA) consultation or permit are independent management decisions made in the 
^Time between onset of successive pulses. context of the proposed activity and comprehensive effects analysis, and are beyond the scope 

of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) 0.0 0.0 0.1 0.0 0.0

D2: ALTERNATIVE METHOD† (SINGLE PING/PULSE EQUIVALENT)

Source Level (Single Ping/Pulse SEL)

Source Velocity (meters/second) NOTE: The User Spreadsheet tool provides a means to estimates distances associated 

1/Repetition rate^ (seconds) with the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring 

Source Factor #DIV/0! requirements associated with a Marine Mammal Protection Act (MMPA) authorization

†Methodology assumes propagation of 20 log R; Activity duration (time) independent  or an Endangered Species Act (ESA) consultation or permit are independent management 
^Time between onset of successive pulses. decisions made in the context of the proposed activity and comprehensive effects analysis, 

and are beyond the scope of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

WEIGHTING FUNCTION CALCULATIONS

Weighting Function 
Parameters

Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

a 1 1.6 1.8 1 2
b 2 2 2 2 2
f1 0.2 8.8 12 1.9 0.94
f2 19 110 140 30 25
C 0.13 1.2 1.36 0.75 0.64

Adjustment (dB)† -12.73 -0.06 -0.04 -6.73 -8.79

30625 82.92265352 47.16202823 339.3351801 1922032.66
30626 91.46771083 57.60679597 340.3351801 1924806.407

19.30154004 1.21272881 1.12890625 5.574845679 8.7616
0.051807646 0.747552479 0.725205143 0.178850102 0.113969931

D



D: MOBILE SOURCE: Non-Impulsive, Intermittent ("SAFE DISTANCE" METHODOLOGY)
VERSION 2.0: 2018
KEY

User Provided Information
NMFS Provided Information (Technical Guidance)
Resultant Isopleth

STEP 1: GENERAL PROJECT INFORMATION

PROJECT TITLE CVOW

PROJECT/SOURCE INFORMATION Sonardyne Ranger 2 USBL

Please include any assumptions

PROJECT CONTACT Tetra Tech Inc

STEP 2: WEIGHTING FACTOR ADJUSTMENT

Specify if relying on source-
specific WFA, alternative 
weighting/dB adjustment, or 
if using default value

Weighting Factor Adjustment (kHz)¥ 55 source-specific WFA

¥ Broadband: 95% frequency contour percentile 
(kHz) OR Narrowband: frequency (kHz); For 
appropriate default WFA: See INTRODUCTION 
tab † If a user relies on alternative weighting/dB adjustment rather than relying upon the WFA (source-specific 

or default), they may override the Adjustment (dB) (row 63), and enter the new value directly.
 However, they must provide additional support and documentation supporting this modification.

* BROADBAND Sources: Cannot use WFA higher than maximum applicable frequency (See GRAY tab for more information on WFA applicable frequencies)

STEP 3: SOURCE-SPECIFIC INFORMATION
NOTE: Choose either D1 OR D2 method to calculate isopleths (not required to fill in sage boxes for both)
D1: METHOD‡ USING RMS SPL SOURCE LEVEL
Source Level (RMS SPL) 188
Source Velocity (meters/second) 2.045
Pulse Duration (seconds) 0.001
1/Repetition rate^ (seconds) 0.33 NOTE: The User Spreadsheet tool provides a means to estimates distances associated with 

Duty Cycle 0.00 the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements 

Source Factor 1.91199E+16 associated with a Marine Mammal Protection Act (MMPA) authorization or an Endangered 

‡Methodology assumes propagation of 20 log R; Activity duration (time) independent Species Act (ESA) consultation or permit are independent management decisions made in the 
^Time between onset of successive pulses. context of the proposed activity and comprehensive effects analysis, and are beyond the scope 

of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) 0.0 0.0 0.1 0.0 0.0

D2: ALTERNATIVE METHOD† (SINGLE PING/PULSE EQUIVALENT)

Source Level (Single Ping/Pulse SEL)

Source Velocity (meters/second) NOTE: The User Spreadsheet tool provides a means to estimates distances associated 

1/Repetition rate^ (seconds) with the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring 

Source Factor #DIV/0! requirements associated with a Marine Mammal Protection Act (MMPA) authorization

†Methodology assumes propagation of 20 log R; Activity duration (time) independent  or an Endangered Species Act (ESA) consultation or permit are independent management 
^Time between onset of successive pulses. decisions made in the context of the proposed activity and comprehensive effects analysis, 

and are beyond the scope of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

WEIGHTING FUNCTION CALCULATIONS

Weighting Function 
Parameters

Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

a 1 1.6 1.8 1 2
b 2 2 2 2 2
f1 0.2 8.8 12 1.9 0.94
f2 19 110 140 30 25
C 0.13 1.2 1.36 0.75 0.64

Adjustment (dB)† -19.31 -0.91 -0.25 -12.05 -14.69

75625 352.2216567 240.0231861 837.9501385 11720316.6
75626 366.7590803 260.9801911 838.9501385 11727164.59

87.97504623 1.5625 1.332493297 19.01929012 34.1056
0.011366709 0.614631982 0.690209001 0.052515526 0.029303576

D



D: MOBILE SOURCE: Non-Impulsive, Intermittent ("SAFE DISTANCE" METHODOLOGY)
VERSION 2.0: 2018
KEY

User Provided Information
NMFS Provided Information (Technical Guidance)
Resultant Isopleth

STEP 1: GENERAL PROJECT INFORMATION

PROJECT TITLE CVOW

PROJECT/SOURCE INFORMATION EvoLogics S2CR

Please include any assumptions

PROJECT CONTACT Tetra Tech Inc

STEP 2: WEIGHTING FACTOR ADJUSTMENT

Specify if relying on source-
specific WFA, alternative 
weighting/dB adjustment, or 
if using default value

Weighting Factor Adjustment (kHz)¥ 48 source-specific WFA

¥ Broadband: 95% frequency contour percentile 
(kHz) OR Narrowband: frequency (kHz); For 
appropriate default WFA: See INTRODUCTION 
tab † If a user relies on alternative weighting/dB adjustment rather than relying upon the WFA (source-specific 

or default), they may override the Adjustment (dB) (row 63), and enter the new value directly.
 However, they must provide additional support and documentation supporting this modification.

* BROADBAND Sources: Cannot use WFA higher than maximum applicable frequency (See GRAY tab for more information on WFA applicable frequencies)

STEP 3: SOURCE-SPECIFIC INFORMATION
NOTE: Choose either D1 OR D2 method to calculate isopleths (not required to fill in sage boxes for both)
D1: METHOD‡ USING RMS SPL SOURCE LEVEL
Source Level (RMS SPL) 178
Source Velocity (meters/second) 2.045
Pulse Duration (seconds) 0.6
1/Repetition rate^ (seconds) 1 NOTE: The User Spreadsheet tool provides a means to estimates distances associated with 

Duty Cycle 0.60 the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements 

Source Factor 3.78574E+17 associated with a Marine Mammal Protection Act (MMPA) authorization or an Endangered 

‡Methodology assumes propagation of 20 log R; Activity duration (time) independent Species Act (ESA) consultation or permit are independent management decisions made in the 
^Time between onset of successive pulses. context of the proposed activity and comprehensive effects analysis, and are beyond the scope 

of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) 0.0 0.0 2.9 0.0 0.0

D2: ALTERNATIVE METHOD† (SINGLE PING/PULSE EQUIVALENT)

Source Level (Single Ping/Pulse SEL)

Source Velocity (meters/second) NOTE: The User Spreadsheet tool provides a means to estimates distances associated 

1/Repetition rate^ (seconds) with the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring 

Source Factor #DIV/0! requirements associated with a Marine Mammal Protection Act (MMPA) authorization

†Methodology assumes propagation of 20 log R; Activity duration (time) independent  or an Endangered Species Act (ESA) consultation or permit are independent management 
^Time between onset of successive pulses. decisions made in the context of the proposed activity and comprehensive effects analysis, 

and are beyond the scope of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

WEIGHTING FUNCTION CALCULATIONS

Weighting Function 
Parameters

Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

a 1 1.6 1.8 1 2
b 2 2 2 2 2
f1 0.2 8.8 12 1.9 0.94
f2 19 110 140 30 25
C 0.13 1.2 1.36 0.75 0.64

Adjustment (dB)† -17.23 -0.54 -0.08 -10.29 -12.78

57600 227.8386553 147.0333894 638.2271468 6799132.976
57601 240.2143122 163.9864856 639.2271468 6804349.006

54.49793203 1.417083642 1.248920283 12.6736 21.96234496
0.018349002 0.669318832 0.717915271 0.078780742 0.045497575

D



D: MOBILE SOURCE: Non-Impulsive, Intermittent ("SAFE DISTANCE" METHODOLOGY)
VERSION 2.0: 2018
KEY

User Provided Information
NMFS Provided Information (Technical Guidance)
Resultant Isopleth

STEP 1: GENERAL PROJECT INFORMATION

PROJECT TITLE CVOW

PROJECT/SOURCE INFORMATION EvoLogics S2CR

Please include any assumptions

PROJECT CONTACT Tetra Tech Inc

STEP 2: WEIGHTING FACTOR ADJUSTMENT

Specify if relying on source-
specific WFA, alternative 
weighting/dB adjustment, or 
if using default value

Weighting Factor Adjustment (kHz)¥ 78 source-specific WFA

¥ Broadband: 95% frequency contour percentile 
(kHz) OR Narrowband: frequency (kHz); For 
appropriate default WFA: See INTRODUCTION 
tab † If a user relies on alternative weighting/dB adjustment rather than relying upon the WFA (source-specific 

or default), they may override the Adjustment (dB) (row 63), and enter the new value directly.
 However, they must provide additional support and documentation supporting this modification.

* BROADBAND Sources: Cannot use WFA higher than maximum applicable frequency (See GRAY tab for more information on WFA applicable frequencies)

STEP 3: SOURCE-SPECIFIC INFORMATION
NOTE: Choose either D1 OR D2 method to calculate isopleths (not required to fill in sage boxes for both)
D1: METHOD‡ USING RMS SPL SOURCE LEVEL
Source Level (RMS SPL) 178
Source Velocity (meters/second) 2.045
Pulse Duration (seconds) 0.6
1/Repetition rate^ (seconds) 1 NOTE: The User Spreadsheet tool provides a means to estimates distances associated with 

Duty Cycle 0.60 the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements 

Source Factor 3.78574E+17 associated with a Marine Mammal Protection Act (MMPA) authorization or an Endangered 

‡Methodology assumes propagation of 20 log R; Activity duration (time) independent Species Act (ESA) consultation or permit are independent management decisions made in the 
^Time between onset of successive pulses. context of the proposed activity and comprehensive effects analysis, and are beyond the scope 

of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) 0.0 0.0 2.2 0.0 0.0

D2: ALTERNATIVE METHOD† (SINGLE PING/PULSE EQUIVALENT)

Source Level (Single Ping/Pulse SEL)

Source Velocity (meters/second) NOTE: The User Spreadsheet tool provides a means to estimates distances associated 

1/Repetition rate^ (seconds) with the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring 

Source Factor #DIV/0! requirements associated with a Marine Mammal Protection Act (MMPA) authorization

†Methodology assumes propagation of 20 log R; Activity duration (time) independent  or an Endangered Species Act (ESA) consultation or permit are independent management 
^Time between onset of successive pulses. decisions made in the context of the proposed activity and comprehensive effects analysis, 

and are beyond the scope of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

WEIGHTING FUNCTION CALCULATIONS

Weighting Function 
Parameters

Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

a 1 1.6 1.8 1 2
b 2 2 2 2 2
f1 0.2 8.8 12 1.9 0.94
f2 19 110 140 30 25
C 0.13 1.2 1.36 0.75 0.64

Adjustment (dB)† -24.90 -2.43 -1.17 -17.05 -19.98

152100 1077.353378 844.2830763 1685.31856 47409676.99
152101 1099.377912 880.5925385 1686.31856 47423448.92

318.7362359 2.258437648 1.717169554 60.2176 115.2273434
0.00313737 0.433913404 0.558341492 0.016596593 0.008675975

D



D: MOBILE SOURCE: Non-Impulsive, Intermittent ("SAFE DISTANCE" METHODOLOGY)
VERSION 2.0: 2018
KEY

User Provided Information
NMFS Provided Information (Technical Guidance)
Resultant Isopleth

STEP 1: GENERAL PROJECT INFORMATION

PROJECT TITLE CVOW

PROJECT/SOURCE INFORMATION IXBlue Gaps

Please include any assumptions

PROJECT CONTACT Tetra Tech Inc

STEP 2: WEIGHTING FACTOR ADJUSTMENT

Specify if relying on source-
specific WFA, alternative 
weighting/dB adjustment, or 
if using default value

Weighting Factor Adjustment (kHz)¥ 20 source-specific WFA

¥ Broadband: 95% frequency contour percentile 
(kHz) OR Narrowband: frequency (kHz); For 
appropriate default WFA: See INTRODUCTION 
tab † If a user relies on alternative weighting/dB adjustment rather than relying upon the WFA (source-specific 

or default), they may override the Adjustment (dB) (row 63), and enter the new value directly.
 However, they must provide additional support and documentation supporting this modification.

* BROADBAND Sources: Cannot use WFA higher than maximum applicable frequency (See GRAY tab for more information on WFA applicable frequencies)

STEP 3: SOURCE-SPECIFIC INFORMATION
NOTE: Choose either D1 OR D2 method to calculate isopleths (not required to fill in sage boxes for both)
D1: METHOD‡ USING RMS SPL SOURCE LEVEL
Source Level (RMS SPL) 191
Source Velocity (meters/second) 2.045
Pulse Duration (seconds) 0.011
1/Repetition rate^ (seconds) 1 NOTE: The User Spreadsheet tool provides a means to estimates distances associated with 

Duty Cycle 0.01 the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements 

Source Factor 1.38482E+17 associated with a Marine Mammal Protection Act (MMPA) authorization or an Endangered 

‡Methodology assumes propagation of 20 log R; Activity duration (time) independent Species Act (ESA) consultation or permit are independent management decisions made in the 
^Time between onset of successive pulses. context of the proposed activity and comprehensive effects analysis, and are beyond the scope 

of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) 0.0 0.0 0.8 0.0 0.0

D2: ALTERNATIVE METHOD† (SINGLE PING/PULSE EQUIVALENT)

Source Level (Single Ping/Pulse SEL)

Source Velocity (meters/second) NOTE: The User Spreadsheet tool provides a means to estimates distances associated 

1/Repetition rate^ (seconds) with the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring 

Source Factor #DIV/0! requirements associated with a Marine Mammal Protection Act (MMPA) authorization

†Methodology assumes propagation of 20 log R; Activity duration (time) independent  or an Endangered Species Act (ESA) consultation or permit are independent management 
^Time between onset of successive pulses. decisions made in the context of the proposed activity and comprehensive effects analysis, 

and are beyond the scope of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

WEIGHTING FUNCTION CALCULATIONS

Weighting Function 
Parameters

Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

a 1 1.6 1.8 1 2
b 2 2 2 2 2
f1 0.2 8.8 12 1.9 0.94
f2 19 110 140 30 25
C 0.13 1.2 1.36 0.75 0.64

Adjustment (dB)† -6.35 -0.31 -1.22 -2.48 -3.68

10000 13.83411671 6.29007029 110.8033241 204931.4289
10001 18.36223459 10.94020686 111.8033241 205837.816

4.443804145 1.067208524 1.04123282 2.086419753 2.6896
0.225009919 0.70595435 0.552181836 0.475003038 0.370165302

D



D: MOBILE SOURCE: Non-Impulsive, Intermittent ("SAFE DISTANCE" METHODOLOGY)
VERSION 2.0: 2018
KEY

User Provided Information
NMFS Provided Information (Technical Guidance)
Resultant Isopleth

STEP 1: GENERAL PROJECT INFORMATION

PROJECT TITLE CVOW

PROJECT/SOURCE INFORMATION IXBlue Gaps

Please include any assumptions

PROJECT CONTACT Tetra Tech Inc

STEP 2: WEIGHTING FACTOR ADJUSTMENT

Specify if relying on source-
specific WFA, alternative 
weighting/dB adjustment, or 
if using default value

Weighting Factor Adjustment (kHz)¥ 30 source-specific WFA

¥ Broadband: 95% frequency contour percentile 
(kHz) OR Narrowband: frequency (kHz); For 
appropriate default WFA: See INTRODUCTION 
tab † If a user relies on alternative weighting/dB adjustment rather than relying upon the WFA (source-specific 

or default), they may override the Adjustment (dB) (row 63), and enter the new value directly.
 However, they must provide additional support and documentation supporting this modification.

* BROADBAND Sources: Cannot use WFA higher than maximum applicable frequency (See GRAY tab for more information on WFA applicable frequencies)

STEP 3: SOURCE-SPECIFIC INFORMATION
NOTE: Choose either D1 OR D2 method to calculate isopleths (not required to fill in sage boxes for both)
D1: METHOD‡ USING RMS SPL SOURCE LEVEL
Source Level (RMS SPL) 191
Source Velocity (meters/second) 2.045
Pulse Duration (seconds) 0.011
1/Repetition rate^ (seconds) 1 NOTE: The User Spreadsheet tool provides a means to estimates distances associated with 

Duty Cycle 0.01 the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements 

Source Factor 1.38482E+17 associated with a Marine Mammal Protection Act (MMPA) authorization or an Endangered 

‡Methodology assumes propagation of 20 log R; Activity duration (time) independent Species Act (ESA) consultation or permit are independent management decisions made in the 
^Time between onset of successive pulses. context of the proposed activity and comprehensive effects analysis, and are beyond the scope 

of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) 0.0 0.0 1.0 0.0 0.0

D2: ALTERNATIVE METHOD† (SINGLE PING/PULSE EQUIVALENT)

Source Level (Single Ping/Pulse SEL)

Source Velocity (meters/second) NOTE: The User Spreadsheet tool provides a means to estimates distances associated 

1/Repetition rate^ (seconds) with the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring 

Source Factor #DIV/0! requirements associated with a Marine Mammal Protection Act (MMPA) authorization

†Methodology assumes propagation of 20 log R; Activity duration (time) independent  or an Endangered Species Act (ESA) consultation or permit are independent management 
^Time between onset of successive pulses. decisions made in the context of the proposed activity and comprehensive effects analysis, 

and are beyond the scope of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

WEIGHTING FUNCTION CALCULATIONS

Weighting Function 
Parameters

Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

a 1 1.6 1.8 1 2
b 2 2 2 2 2
f1 0.2 8.8 12 1.9 0.94
f2 19 110 140 30 25
C 0.13 1.2 1.36 0.75 0.64

Adjustment (dB)† -10.73 0.00 -0.19 -5.29 -7.12

22500 50.63414305 27.07597044 249.3074792 1037465.359
22501 57.78293821 35.36782979 250.3074792 1039503.48

12.2015715 1.15429274 1.093945231 4 5.9536
0.081953014 0.759150493 0.699809832 0.249001228 0.167636276

D



D: MOBILE SOURCE: Non-Impulsive, Intermittent ("SAFE DISTANCE" METHODOLOGY)
VERSION 2.0: 2018
KEY

User Provided Information
NMFS Provided Information (Technical Guidance)
Resultant Isopleth

STEP 1: GENERAL PROJECT INFORMATION

PROJECT TITLE CVOW

PROJECT/SOURCE INFORMATION R2Sonics 2026

Please include any assumptions

PROJECT CONTACT Tetra Tech Inc

STEP 2: WEIGHTING FACTOR ADJUSTMENT

Specify if relying on source-
specific WFA, alternative 
weighting/dB adjustment, or 
if using default value

Weighting Factor Adjustment (kHz)¥ 170 source-specific WFA

¥ Broadband: 95% frequency contour percentile 
(kHz) OR Narrowband: frequency (kHz); For 
appropriate default WFA: See INTRODUCTION 
tab † If a user relies on alternative weighting/dB adjustment rather than relying upon the WFA (source-specific 

or default), they may override the Adjustment (dB) (row 63), and enter the new value directly.
 However, they must provide additional support and documentation supporting this modification.

* BROADBAND Sources: Cannot use WFA higher than maximum applicable frequency (See GRAY tab for more information on WFA applicable frequencies)

STEP 3: SOURCE-SPECIFIC INFORMATION
NOTE: Choose either D1 OR D2 method to calculate isopleths (not required to fill in sage boxes for both)
D1: METHOD‡ USING RMS SPL SOURCE LEVEL
Source Level (RMS SPL) 191
Source Velocity (meters/second) 2.045
Pulse Duration (seconds) 0.01115
1/Repetition rate^ (seconds) 0.016667 NOTE: The User Spreadsheet tool provides a means to estimates distances associated with 

Duty Cycle 0.67 the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements 

Source Factor 8.42204E+18 associated with a Marine Mammal Protection Act (MMPA) authorization or an Endangered 

‡Methodology assumes propagation of 20 log R; Activity duration (time) independent Species Act (ESA) consultation or permit are independent management decisions made in the 
^Time between onset of successive pulses. context of the proposed activity and comprehensive effects analysis, and are beyond the scope 

of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) 0.0 0.0 14.4 0.0 0.0

D2: ALTERNATIVE METHOD† (SINGLE PING/PULSE EQUIVALENT)

Source Level (Single Ping/Pulse SEL)

Source Velocity (meters/second) NOTE: The User Spreadsheet tool provides a means to estimates distances associated 

1/Repetition rate^ (seconds) with the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring 

Source Factor #DIV/0! requirements associated with a Marine Mammal Protection Act (MMPA) authorization

†Methodology assumes propagation of 20 log R; Activity duration (time) independent  or an Endangered Species Act (ESA) consultation or permit are independent management 
^Time between onset of successive pulses. decisions made in the context of the proposed activity and comprehensive effects analysis, 

and are beyond the scope of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

WEIGHTING FUNCTION CALCULATIONS

Weighting Function 
Parameters

Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

a 1 1.6 1.8 1 2
b 2 2 2 2 2
f1 0.2 8.8 12 1.9 0.94
f2 19 110 140 30 25
C 0.13 1.2 1.36 0.75 0.64

Adjustment (dB)† -38.05 -9.42 -6.55 -29.65 -32.85

722500 13034.4286 13949.66028 8005.540166 1069754867
722501 13090.35648 14075.02208 8006.540166 1069820282

6569.978139 11.48145618 6.12309975 1096.345679 2231.6176
0.000152207 0.086724849 0.16186137 0.000912007 0.000448078

D



D: MOBILE SOURCE: Non-Impulsive, Intermittent ("SAFE DISTANCE" METHODOLOGY)
VERSION 2.0: 2018
KEY

User Provided Information
NMFS Provided Information (Technical Guidance)
Resultant Isopleth

STEP 1: GENERAL PROJECT INFORMATION

PROJECT TITLE CVOW

PROJECT/SOURCE INFORMATION Edgetech 4200 Dual Frequenct

Please include any assumptions

PROJECT CONTACT Tetra Tech Inc

STEP 2: WEIGHTING FACTOR ADJUSTMENT

Specify if relying on source-
specific WFA, alternative 
weighting/dB adjustment, or 
if using default value

Weighting Factor Adjustment (kHz)¥ 100 source-specific WFA

¥ Broadband: 95% frequency contour percentile 
(kHz) OR Narrowband: frequency (kHz); For 
appropriate default WFA: See INTRODUCTION 
tab † If a user relies on alternative weighting/dB adjustment rather than relying upon the WFA (source-specific 

or default), they may override the Adjustment (dB) (row 63), and enter the new value directly.
 However, they must provide additional support and documentation supporting this modification.

* BROADBAND Sources: Cannot use WFA higher than maximum applicable frequency (See GRAY tab for more information on WFA applicable frequencies)

STEP 3: SOURCE-SPECIFIC INFORMATION
NOTE: Choose either D1 OR D2 method to calculate isopleths (not required to fill in sage boxes for both)
D1: METHOD‡ USING RMS SPL SOURCE LEVEL
Source Level (RMS SPL) 206
Source Velocity (meters/second) 2.045
Pulse Duration (seconds) 0.01
1/Repetition rate^ (seconds) 0.125 NOTE: The User Spreadsheet tool provides a means to estimates distances associated with 

Duty Cycle 0.08 the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements 

Source Factor 3.18486E+19 associated with a Marine Mammal Protection Act (MMPA) authorization or an Endangered 

‡Methodology assumes propagation of 20 log R; Activity duration (time) independent Species Act (ESA) consultation or permit are independent management decisions made in the 
^Time between onset of successive pulses. context of the proposed activity and comprehensive effects analysis, and are beyond the scope 

of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) 0.0 0.3 143.3 0.0 0.0

D2: ALTERNATIVE METHOD† (SINGLE PING/PULSE EQUIVALENT)

Source Level (Single Ping/Pulse SEL)

Source Velocity (meters/second) NOTE: The User Spreadsheet tool provides a means to estimates distances associated 

1/Repetition rate^ (seconds) with the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring 

Source Factor #DIV/0! requirements associated with a Marine Mammal Protection Act (MMPA) authorization

†Methodology assumes propagation of 20 log R; Activity duration (time) independent  or an Endangered Species Act (ESA) consultation or permit are independent management 
^Time between onset of successive pulses. decisions made in the context of the proposed activity and comprehensive effects analysis, 

and are beyond the scope of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

WEIGHTING FUNCTION CALCULATIONS

Weighting Function 
Parameters

Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

a 1 1.6 1.8 1 2
b 2 2 2 2 2
f1 0.2 8.8 12 1.9 0.94
f2 19 110 140 30 25
C 0.13 1.2 1.36 0.75 0.64

Adjustment (dB)† -29.03 -4.09 -2.33 -20.92 -23.97

250000 2385.917646 2065.130564 2770.083102 128082143.1
250001 2415.548728 2118.966775 2771.083102 128104778.8

823.7377015 3.335906017 2.280716368 146.6790123 289
0.001213974 0.296091431 0.427318886 0.006815148 0.003459596

D



D: MOBILE SOURCE: Non-Impulsive, Intermittent ("SAFE DISTANCE" METHODOLOGY)
VERSION 2.0: 2018
KEY

User Provided Information
NMFS Provided Information (Technical Guidance)
Resultant Isopleth

STEP 1: GENERAL PROJECT INFORMATION

PROJECT TITLE CVOW

PROJECT/SOURCE INFORMATION Innomar SES-2000 Medium 
100

Please include any assumptions

PROJECT CONTACT Tetra Tech Inc

STEP 2: WEIGHTING FACTOR ADJUSTMENT

Specify if relying on source-
specific WFA, alternative 
weighting/dB adjustment, or 
if using default value

Weighting Factor Adjustment (kHz)¥ 2 source-specific WFA

¥ Broadband: 95% frequency contour percentile 
(kHz) OR Narrowband: frequency (kHz); For 
appropriate default WFA: See INTRODUCTION 
tab † If a user relies on alternative weighting/dB adjustment rather than relying upon the WFA (source-specific 

or default), they may override the Adjustment (dB) (row 63), and enter the new value directly.
 However, they must provide additional support and documentation supporting this modification.

* BROADBAND Sources: Cannot use WFA higher than maximum applicable frequency (See GRAY tab for more information on WFA applicable frequencies)

STEP 3: SOURCE-SPECIFIC INFORMATION
NOTE: Choose either D1 OR D2 method to calculate isopleths (not required to fill in sage boxes for both)
D1: METHOD‡ USING RMS SPL SOURCE LEVEL
Source Level (RMS SPL) 241
Source Velocity (meters/second) 2.045
Pulse Duration (seconds) 0.001
1/Repetition rate^ (seconds) 2 NOTE: The User Spreadsheet tool provides a means to estimates distances associated with 

Duty Cycle 0.00 the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements 

Source Factor 6.29463E+20 associated with a Marine Mammal Protection Act (MMPA) authorization or an Endangered 

‡Methodology assumes propagation of 20 log R; Activity duration (time) independent Species Act (ESA) consultation or permit are independent management decisions made in the 
^Time between onset of successive pulses. context of the proposed activity and comprehensive effects analysis, and are beyond the scope 

of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) 12.1 0.2 10.0 4.8 0.1

D2: ALTERNATIVE METHOD† (SINGLE PING/PULSE EQUIVALENT)

Source Level (Single Ping/Pulse SEL)

Source Velocity (meters/second) NOTE: The User Spreadsheet tool provides a means to estimates distances associated 

1/Repetition rate^ (seconds) with the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring 

Source Factor #DIV/0! requirements associated with a Marine Mammal Protection Act (MMPA) authorization

†Methodology assumes propagation of 20 log R; Activity duration (time) independent  or an Endangered Species Act (ESA) consultation or permit are independent management 
^Time between onset of successive pulses. decisions made in the context of the proposed activity and comprehensive effects analysis, 

and are beyond the scope of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

WEIGHTING FUNCTION CALCULATIONS

Weighting Function 
Parameters

Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

a 1 1.6 1.8 1 2
b 2 2 2 2 2
f1 0.2 8.8 12 1.9 0.94
f2 19 110 140 30 25
C 0.13 1.2 1.36 0.75 0.64

Adjustment (dB)† -0.01 -19.74 -26.87 -2.08 -1.15

100 0.008728738 0.001579994 1.108033241 20.49314289
101 1.083916614 1.050554535 2.108033241 30.54701342

1.022283439 1.000661266 1.000408205 1.008908642 1.01284096
0.968517118 0.008047639 0.001503348 0.520982928 0.6623668

D



D: MOBILE SOURCE: Non-Impulsive, Intermittent ("SAFE DISTANCE" METHODOLOGY)
VERSION 2.0: 2018
KEY

User Provided Information
NMFS Provided Information (Technical Guidance)
Resultant Isopleth

STEP 1: GENERAL PROJECT INFORMATION

PROJECT TITLE CVOW

PROJECT/SOURCE INFORMATION Innomar SES-2000 Medium 
100

Please include any assumptions

PROJECT CONTACT Tetra Tech Inc

STEP 2: WEIGHTING FACTOR ADJUSTMENT

Specify if relying on source-
specific WFA, alternative 
weighting/dB adjustment, or 
if using default value

Weighting Factor Adjustment (kHz)¥ 22 source-specific WFA

¥ Broadband: 95% frequency contour percentile 
(kHz) OR Narrowband: frequency (kHz); For 
appropriate default WFA: See INTRODUCTION 
tab † If a user relies on alternative weighting/dB adjustment rather than relying upon the WFA (source-specific 

or default), they may override the Adjustment (dB) (row 63), and enter the new value directly.
 However, they must provide additional support and documentation supporting this modification.

* BROADBAND Sources: Cannot use WFA higher than maximum applicable frequency (See GRAY tab for more information on WFA applicable frequencies)

STEP 3: SOURCE-SPECIFIC INFORMATION
NOTE: Choose either D1 OR D2 method to calculate isopleths (not required to fill in sage boxes for both)
D1: METHOD‡ USING RMS SPL SOURCE LEVEL
Source Level (RMS SPL) 241
Source Velocity (meters/second) 2.045
Pulse Duration (seconds) 0.001
1/Repetition rate^ (seconds) 2 NOTE: The User Spreadsheet tool provides a means to estimates distances associated with 

Duty Cycle 0.00 the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements 

Source Factor 6.29463E+20 associated with a Marine Mammal Protection Act (MMPA) authorization or an Endangered 

‡Methodology assumes propagation of 20 log R; Activity duration (time) independent Species Act (ESA) consultation or permit are independent management decisions made in the 
^Time between onset of successive pulses. context of the proposed activity and comprehensive effects analysis, and are beyond the scope 

of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) 2.3 14.7 3,950.3 3.8 0.0

D2: ALTERNATIVE METHOD† (SINGLE PING/PULSE EQUIVALENT)

Source Level (Single Ping/Pulse SEL)

Source Velocity (meters/second) NOTE: The User Spreadsheet tool provides a means to estimates distances associated 

1/Repetition rate^ (seconds) with the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring 

Source Factor #DIV/0! requirements associated with a Marine Mammal Protection Act (MMPA) authorization

†Methodology assumes propagation of 20 log R; Activity duration (time) independent  or an Endangered Species Act (ESA) consultation or permit are independent management 
^Time between onset of successive pulses. decisions made in the context of the proposed activity and comprehensive effects analysis, 

and are beyond the scope of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

WEIGHTING FUNCTION CALCULATIONS

Weighting Function 
Parameters

Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

a 1 1.6 1.8 1 2
b 2 2 2 2 2
f1 0.2 8.8 12 1.9 0.94
f2 19 110 140 30 25
C 0.13 1.2 1.36 0.75 0.64

Adjustment (dB)† -7.26 -0.17 -0.89 -3.02 -4.36

12100 18.76756928 8.864804558 134.0720222 300040.1051
12101 23.7980192 14.16690145 135.0720222 301136.6234

5.478971156 1.0816 1.049997543 2.364760494 3.14849536
0.182500936 0.729122564 0.595944766 0.419745063 0.316455519

D



D: MOBILE SOURCE: Non-Impulsive, Intermittent ("SAFE DISTANCE" METHODOLOGY)
VERSION 2.0: 2018
KEY

User Provided Information
NMFS Provided Information (Technical Guidance)
Resultant Isopleth

STEP 1: GENERAL PROJECT INFORMATION

PROJECT TITLE CVOW

PROJECT/SOURCE INFORMATION Edgetech 216 Chirp

Please include any assumptions

PROJECT CONTACT Tetra Tech Inc

STEP 2: WEIGHTING FACTOR ADJUSTMENT

Specify if relying on source-
specific WFA, alternative 
weighting/dB adjustment, or 
if using default value

Weighting Factor Adjustment (kHz)¥ 2 source-specific WFA

¥ Broadband: 95% frequency contour percentile 
(kHz) OR Narrowband: frequency (kHz); For 
appropriate default WFA: See INTRODUCTION 
tab † If a user relies on alternative weighting/dB adjustment rather than relying upon the WFA (source-specific 

or default), they may override the Adjustment (dB) (row 63), and enter the new value directly.
 However, they must provide additional support and documentation supporting this modification.

* BROADBAND Sources: Cannot use WFA higher than maximum applicable frequency (See GRAY tab for more information on WFA applicable frequencies)

STEP 3: SOURCE-SPECIFIC INFORMATION
NOTE: Choose either D1 OR D2 method to calculate isopleths (not required to fill in sage boxes for both)
D1: METHOD‡ USING RMS SPL SOURCE LEVEL
Source Level (RMS SPL) 193
Source Velocity (meters/second) 2.045
Pulse Duration (seconds) 0.001
1/Repetition rate^ (seconds) 0.25 NOTE: The User Spreadsheet tool provides a means to estimates distances associated with 

Duty Cycle 0.00 the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements 

Source Factor 7.98105E+16 associated with a Marine Mammal Protection Act (MMPA) authorization or an Endangered 

‡Methodology assumes propagation of 20 log R; Activity duration (time) independent Species Act (ESA) consultation or permit are independent management decisions made in the 
^Time between onset of successive pulses. context of the proposed activity and comprehensive effects analysis, and are beyond the scope 

of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) 0.0 0.0 0.0 0.0 0.0

D2: ALTERNATIVE METHOD† (SINGLE PING/PULSE EQUIVALENT)

Source Level (Single Ping/Pulse SEL)

Source Velocity (meters/second) NOTE: The User Spreadsheet tool provides a means to estimates distances associated 

1/Repetition rate^ (seconds) with the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring 

Source Factor #DIV/0! requirements associated with a Marine Mammal Protection Act (MMPA) authorization

†Methodology assumes propagation of 20 log R; Activity duration (time) independent  or an Endangered Species Act (ESA) consultation or permit are independent management 
^Time between onset of successive pulses. decisions made in the context of the proposed activity and comprehensive effects analysis, 

and are beyond the scope of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

WEIGHTING FUNCTION CALCULATIONS

Weighting Function 
Parameters

Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

a 1 1.6 1.8 1 2
b 2 2 2 2 2
f1 0.2 8.8 12 1.9 0.94
f2 19 110 140 30 25
C 0.13 1.2 1.36 0.75 0.64

Adjustment (dB)† -0.01 -19.74 -26.87 -2.08 -1.15

100 0.008728738 0.001579994 1.108033241 20.49314289
101 1.083916614 1.050554535 2.108033241 30.54701342

1.022283439 1.000661266 1.000408205 1.008908642 1.01284096
0.968517118 0.008047639 0.001503348 0.520982928 0.6623668

D



D: MOBILE SOURCE: Non-Impulsive, Intermittent ("SAFE DISTANCE" METHODOLOGY)
VERSION 2.0: 2018
KEY

User Provided Information
NMFS Provided Information (Technical Guidance)
Resultant Isopleth

STEP 1: GENERAL PROJECT INFORMATION

PROJECT TITLE CVOW

PROJECT/SOURCE INFORMATION Edgetech 216 Chirp

Please include any assumptions

PROJECT CONTACT Tetra Tech Inc

STEP 2: WEIGHTING FACTOR ADJUSTMENT

Specify if relying on source-
specific WFA, alternative 
weighting/dB adjustment, or 
if using default value

Weighting Factor Adjustment (kHz)¥ 16 source-specific WFA

¥ Broadband: 95% frequency contour percentile 
(kHz) OR Narrowband: frequency (kHz); For 
appropriate default WFA: See INTRODUCTION 
tab † If a user relies on alternative weighting/dB adjustment rather than relying upon the WFA (source-specific 

or default), they may override the Adjustment (dB) (row 63), and enter the new value directly.
 However, they must provide additional support and documentation supporting this modification.

* BROADBAND Sources: Cannot use WFA higher than maximum applicable frequency (See GRAY tab for more information on WFA applicable frequencies)

STEP 3: SOURCE-SPECIFIC INFORMATION
NOTE: Choose either D1 OR D2 method to calculate isopleths (not required to fill in sage boxes for both)
D1: METHOD‡ USING RMS SPL SOURCE LEVEL
Source Level (RMS SPL) 193
Source Velocity (meters/second) 2.045
Pulse Duration (seconds) 0.001
1/Repetition rate^ (seconds) 0.25 NOTE: The User Spreadsheet tool provides a means to estimates distances associated with 

Duty Cycle 0.00 the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements 

Source Factor 7.98105E+16 associated with a Marine Mammal Protection Act (MMPA) authorization or an Endangered 

‡Methodology assumes propagation of 20 log R; Activity duration (time) independent Species Act (ESA) consultation or permit are independent management decisions made in the 
^Time between onset of successive pulses. context of the proposed activity and comprehensive effects analysis, and are beyond the scope 

of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) 0.0 0.0 0.4 0.0 0.0

D2: ALTERNATIVE METHOD† (SINGLE PING/PULSE EQUIVALENT)

Source Level (Single Ping/Pulse SEL)

Source Velocity (meters/second) NOTE: The User Spreadsheet tool provides a means to estimates distances associated 

1/Repetition rate^ (seconds) with the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring 

Source Factor #DIV/0! requirements associated with a Marine Mammal Protection Act (MMPA) authorization

†Methodology assumes propagation of 20 log R; Activity duration (time) independent  or an Endangered Species Act (ESA) consultation or permit are independent management 
^Time between onset of successive pulses. decisions made in the context of the proposed activity and comprehensive effects analysis, 

and are beyond the scope of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

WEIGHTING FUNCTION CALCULATIONS

Weighting Function 
Parameters

Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

a 1 1.6 1.8 1 2
b 2 2 2 2 2
f1 0.2 8.8 12 1.9 0.94
f2 19 110 140 30 25
C 0.13 1.2 1.36 0.75 0.64

Adjustment (dB)† -4.53 -0.82 -2.24 -1.49 -2.37

6400 6.773909554 2.816952032 70.91412742 83939.91329
6401 10.3391245 6.29007029 71.91412742 84520.361

2.921163895 1.042761669 1.026293045 1.649797531 1.98697216
0.342275822 0.628305079 0.436367671 0.59770639 0.499822026

D



D: MOBILE SOURCE: Non-Impulsive, Intermittent ("SAFE DISTANCE" METHODOLOGY)
VERSION 2.0: 2018
KEY

User Provided Information
NMFS Provided Information (Technical Guidance)
Resultant Isopleth

STEP 1: GENERAL PROJECT INFORMATION

PROJECT TITLE CVOW

PROJECT/SOURCE INFORMATION Edgetech 512 Chirp

Please include any assumptions

PROJECT CONTACT Tetra Tech Inc

STEP 2: WEIGHTING FACTOR ADJUSTMENT

Specify if relying on source-
specific WFA, alternative 
weighting/dB adjustment, or 
if using default value

Weighting Factor Adjustment (kHz)¥ 0.5 source-specific WFA

¥ Broadband: 95% frequency contour percentile 
(kHz) OR Narrowband: frequency (kHz); For 
appropriate default WFA: See INTRODUCTION 
tab † If a user relies on alternative weighting/dB adjustment rather than relying upon the WFA (source-specific 

or default), they may override the Adjustment (dB) (row 63), and enter the new value directly.
 However, they must provide additional support and documentation supporting this modification.

* BROADBAND Sources: Cannot use WFA higher than maximum applicable frequency (See GRAY tab for more information on WFA applicable frequencies)

STEP 3: SOURCE-SPECIFIC INFORMATION
NOTE: Choose either D1 OR D2 method to calculate isopleths (not required to fill in sage boxes for both)
D1: METHOD‡ USING RMS SPL SOURCE LEVEL
Source Level (RMS SPL) 177
Source Velocity (meters/second) 2.045
Pulse Duration (seconds) 0.02
1/Repetition rate^ (seconds) 0.25 NOTE: The User Spreadsheet tool provides a means to estimates distances associated with 

Duty Cycle 0.08 the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements 

Source Factor 4.0095E+16 associated with a Marine Mammal Protection Act (MMPA) authorization or an Endangered 

‡Methodology assumes propagation of 20 log R; Activity duration (time) independent Species Act (ESA) consultation or permit are independent management decisions made in the 
^Time between onset of successive pulses. context of the proposed activity and comprehensive effects analysis, and are beyond the scope 

of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) 0.0 0.0 0.0 0.0 0.0

D2: ALTERNATIVE METHOD† (SINGLE PING/PULSE EQUIVALENT)

Source Level (Single Ping/Pulse SEL)

Source Velocity (meters/second) NOTE: The User Spreadsheet tool provides a means to estimates distances associated 

1/Repetition rate^ (seconds) with the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring 

Source Factor #DIV/0! requirements associated with a Marine Mammal Protection Act (MMPA) authorization

†Methodology assumes propagation of 20 log R; Activity duration (time) independent  or an Endangered Species Act (ESA) consultation or permit are independent management 
^Time between onset of successive pulses. decisions made in the context of the proposed activity and comprehensive effects analysis, 

and are beyond the scope of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

WEIGHTING FUNCTION CALCULATIONS

Weighting Function 
Parameters

Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

a 1 1.6 1.8 1 2
b 2 2 2 2 2
f1 0.2 8.8 12 1.9 0.94
f2 19 110 140 30 25
C 0.13 1.2 1.36 0.75 0.64

Adjustment (dB)† -0.52 -38.68 -48.34 -11.14 -12.49

6.25 0.000103362 1.07458E-05 0.069252078 0.080051339
7.25 1.00517029 1.00312717 1.069252078 1.645918248

1.001385521 1.000041323 1.00002551 1.000555633 1.00080016
0.860876203 0.000102826 1.0712E-05 0.064730873 0.048597394

D



D: MOBILE SOURCE: Non-Impulsive, Intermittent ("SAFE DISTANCE" METHODOLOGY)
VERSION 2.0: 2018
KEY

User Provided Information
NMFS Provided Information (Technical Guidance)
Resultant Isopleth

STEP 1: GENERAL PROJECT INFORMATION

PROJECT TITLE CVOW

PROJECT/SOURCE INFORMATION Edgetech 512 Chirp

Please include any assumptions

PROJECT CONTACT Tetra Tech Inc

STEP 2: WEIGHTING FACTOR ADJUSTMENT

Specify if relying on source-
specific WFA, alternative 
weighting/dB adjustment, or 
if using default value

Weighting Factor Adjustment (kHz)¥ 12 source-specific WFA

¥ Broadband: 95% frequency contour percentile 
(kHz) OR Narrowband: frequency (kHz); For 
appropriate default WFA: See INTRODUCTION 
tab † If a user relies on alternative weighting/dB adjustment rather than relying upon the WFA (source-specific 

or default), they may override the Adjustment (dB) (row 63), and enter the new value directly.
 However, they must provide additional support and documentation supporting this modification.

* BROADBAND Sources: Cannot use WFA higher than maximum applicable frequency (See GRAY tab for more information on WFA applicable frequencies)

STEP 3: SOURCE-SPECIFIC INFORMATION
NOTE: Choose either D1 OR D2 method to calculate isopleths (not required to fill in sage boxes for both)
D1: METHOD‡ USING RMS SPL SOURCE LEVEL
Source Level (RMS SPL) 177
Source Velocity (meters/second) 2.045
Pulse Duration (seconds) 0.02
1/Repetition rate^ (seconds) 0.25 NOTE: The User Spreadsheet tool provides a means to estimates distances associated with 

Duty Cycle 0.08 the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements 

Source Factor 4.0095E+16 associated with a Marine Mammal Protection Act (MMPA) authorization or an Endangered 

‡Methodology assumes propagation of 20 log R; Activity duration (time) independent Species Act (ESA) consultation or permit are independent management decisions made in the 
^Time between onset of successive pulses. context of the proposed activity and comprehensive effects analysis, and are beyond the scope 

of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) 0.0 0.0 0.1 0.0 0.0

D2: ALTERNATIVE METHOD† (SINGLE PING/PULSE EQUIVALENT)

Source Level (Single Ping/Pulse SEL)

Source Velocity (meters/second) NOTE: The User Spreadsheet tool provides a means to estimates distances associated 

1/Repetition rate^ (seconds) with the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring 

Source Factor #DIV/0! requirements associated with a Marine Mammal Protection Act (MMPA) authorization

†Methodology assumes propagation of 20 log R; Activity duration (time) independent  or an Endangered Species Act (ESA) consultation or permit are independent management 
^Time between onset of successive pulses. decisions made in the context of the proposed activity and comprehensive effects analysis, 

and are beyond the scope of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 199 198 173 201 219

PTS Isopleth to threshold 
(meters) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

WEIGHTING FUNCTION CALCULATIONS

Weighting Function 
Parameters

Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

a 1 1.6 1.8 1 2
b 2 2 2 2 2
f1 0.2 8.8 12 1.9 0.94
f2 19 110 140 30 25
C 0.13 1.2 1.36 0.75 0.64

Adjustment (dB)† -2.79 -1.89 -4.12 -0.65 -1.21

3600 2.697959565 1 39.88919668 26559.11319
3601 5.371123836 3.482202253 40.88919668 26886.05253

1.956898735 1.023943283 1.014747855 1.3456 1.51388416
0.510870737 0.490562526 0.283000932 0.724987858 0.652520082

D



F: MOBILE SOURCE: Impulsive, Intermittent ("SAFE DISTANCE" METHODOLOGY)
VERSION 2.0: 2018
KEY

User Provided Information
NMFS Provided Information (Technical Guidance)
Resultant Isopleth

STEP 1: GENERAL PROJECT INFORMATION

PROJECT TITLE CVOW

PROJECT/SOURCE INFORMATION Geo Marine Dual 400 Sparker 
800J

Please include any assumptions

PROJECT CONTACT Tetra Tech Inc

STEP 2: WEIGHTING FACTOR ADJUSTMENT

Specify if relying on source-
specific WFA, alternative 
weighting/dB adjustment, or 
if using default value

Weighting Factor Adjustment (kHz)¥ 0.25 source-specific WFA

¥ Broadband: 95% frequency contour percentile 
(kHz) OR Narrowband: frequency (kHz); For 
appropriate default WFA: See INTRODUCTION 
tab † If a user relies on alternative weighting/dB adjustment rather than relying upon the WFA (source-specific

 or default), they may override the Adjustment (dB) (row 71), and enter the new value directly. 
However, they must provide additional support and documentation supporting this modification.

* BROADBAND Sources: Cannot use WFA higher than maximum applicable frequency (See GRAY tab for more information on WFA applicable frequencies)

STEP 3: SOURCE-SPECIFIC INFORMATION
NOTE: Choose either F1 OR F2 method to calculate isopleths (not required to fill in sage boxes for both)
F1: METHOD‡ TO CALCULATE PK and SELcum (USING RMS SPL SOURCE LEVEL)
SELcum PK
Source Level (RMS SPL) 200 Source Level (PK SPL) 210

Source Velocity (meters/second) 2.045

Pulse DurationΔ (seconds) 0.0008

1/Repetition rate^ (seconds) 0.55 NOTE: The User Spreadsheet tool provides a means to estimates distances associated with 

Duty Cycle 0.00 the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements 

Source Factor 1.45455E+17 associated with a Marine Mammal Protection Act (MMPA) authorization or an Endangered 
‡Methodology assumes propagation of 20 log 
R; Activity duration (time) independent Species Act (ESA) consultation or permit are independent management decisions made in the 
ΔWindow that makes up 90% of total 
cumulative energy (5%-95%) based on Madsen 
2005 context of the proposed activity and comprehensive effects analysis, and are beyond the scope 
^Time between onset of successive pulses. of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS* *Impulsive sounds have dual metric thresholds (SELcum & PK). Metric producing largest isopleth should be used. 

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 183 185 155 185 203

PTS SELcum Isopleth to 
threshold (meters)

0.1 0.0 0.0 0.0 0.0

PK Threshold 219 230 202 218 232

PTS PK Isopleth to threshold 
(meters)

NA NA 2.5 NA NA

F2: ALTERNATIVE METHOD† TO CALCULATE PK and SELcum (SINGLE SHOT/PULSE EQUIVALENT)
SELcum PK

Source Level (Single shot/pulse SEL) Source Level (PK SPL)

Source Velocity (meters/second)
1/Repetition rate^ (seconds) NOTE: The User Spreadsheet tool provides a means to estimates distances associated with the 

Source Factor #DIV/0! Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements associated

†Methodology assumes propagation of 20 log 
R; Activity duration (time) independent  with a Marine Mammal Protection Act (MMPA) authorization or an Endangered Species Act (ESA) 
^Time between onset of successive pulses. consultation or permit are independent management decisions made in the context of the proposed 

activity and comprehensive effects analysis, and are beyond the scope of the Technical Guidance 
and the User Spreadsheet tool. 

RESULTANT ISOPLETHS* *Impulsive sounds have dual metric thresholds (SELcum & PK). Metric producing largest isopleth should be used. 

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 183 185 155 185 203

PTS SELcum Isopleth to 
threshold (meters) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

PK Threshold 219 230 202 218 232

PTS PK Isopleth to threshold 
(meters) NA NA NA NA NA

WEIGHTING FUNCTION CALCULATIONS

Weighting Function 
Parameters

Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

a 1 1.6 1.8 1 2
b 2 2 2 2 2
f1 0.2 8.8 12 1.9 0.94
f2 19 110 140 30 25
C 0.13 1.2 1.36 0.75 0.64

Adjustment (dB)† -2.02 -48.30 -59.17 -16.94 -22.96

1.5625 1.12477E-05 8.862E-07 0.017313019 0.005003209
2.5625 1.001291635 1.000781386 1.017313019 1.146469936



1.00034629 1.000010331 1.000006378 1.000138894 1.00020001
0.609545018 1.12331E-05 8.85502E-07 0.017016016 0.004363139



F: MOBILE SOURCE: Impulsive, Intermittent ("SAFE DISTANCE" METHODOLOGY)
VERSION 2.0: 2018
KEY

User Provided Information
NMFS Provided Information (Technical Guidance)
Resultant Isopleth

STEP 1: GENERAL PROJECT INFORMATION

PROJECT TITLE CVOW

PROJECT/SOURCE INFORMATION Geo Marine Dual 400 Sparker 
800J

Please include any assumptions

PROJECT CONTACT Tetra Tech Inc

STEP 2: WEIGHTING FACTOR ADJUSTMENT

Specify if relying on source-
specific WFA, alternative 
weighting/dB adjustment, or 
if using default value

Weighting Factor Adjustment (kHz)¥ 4 source-specific WFA

¥ Broadband: 95% frequency contour percentile 
(kHz) OR Narrowband: frequency (kHz); For 
appropriate default WFA: See INTRODUCTION 
tab † If a user relies on alternative weighting/dB adjustment rather than relying upon the WFA (source-specific

 or default), they may override the Adjustment (dB) (row 71), and enter the new value directly. 
However, they must provide additional support and documentation supporting this modification.

* BROADBAND Sources: Cannot use WFA higher than maximum applicable frequency (See GRAY tab for more information on WFA applicable frequencies)

STEP 3: SOURCE-SPECIFIC INFORMATION
NOTE: Choose either F1 OR F2 method to calculate isopleths (not required to fill in sage boxes for both)
F1: METHOD‡ TO CALCULATE PK and SELcum (USING RMS SPL SOURCE LEVEL)
SELcum PK
Source Level (RMS SPL) 200 Source Level (PK SPL) 210

Source Velocity (meters/second) 2.045

Pulse DurationΔ (seconds) 0.0008

1/Repetition rate^ (seconds) 0.55 NOTE: The User Spreadsheet tool provides a means to estimates distances associated with 

Duty Cycle 0.00 the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements 

Source Factor 1.45455E+17 associated with a Marine Mammal Protection Act (MMPA) authorization or an Endangered 
‡Methodology assumes propagation of 20 log 
R; Activity duration (time) independent Species Act (ESA) consultation or permit are independent management decisions made in the 
ΔWindow that makes up 90% of total 
cumulative energy (5%-95%) based on Madsen 
2005 context of the proposed activity and comprehensive effects analysis, and are beyond the scope 
^Time between onset of successive pulses. of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS* *Impulsive sounds have dual metric thresholds (SELcum & PK). Metric producing largest isopleth should be used. 

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 183 185 155 185 203

PTS SELcum Isopleth to 
threshold (meters)

0.1 0.0 1.5 0.1 0.0

PK Threshold 219 230 202 218 232

PTS PK Isopleth to threshold 
(meters)

NA NA 2.5 NA NA

F2: ALTERNATIVE METHOD† TO CALCULATE PK and SELcum (SINGLE SHOT/PULSE EQUIVALENT)
SELcum PK

Source Level (Single shot/pulse SEL) Source Level (PK SPL)

Source Velocity (meters/second)
1/Repetition rate^ (seconds) NOTE: The User Spreadsheet tool provides a means to estimates distances associated with the 

Source Factor #DIV/0! Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements associated

†Methodology assumes propagation of 20 log 
R; Activity duration (time) independent  with a Marine Mammal Protection Act (MMPA) authorization or an Endangered Species Act (ESA) 
^Time between onset of successive pulses. consultation or permit are independent management decisions made in the context of the proposed 

activity and comprehensive effects analysis, and are beyond the scope of the Technical Guidance 
and the User Spreadsheet tool. 

RESULTANT ISOPLETHS* *Impulsive sounds have dual metric thresholds (SELcum & PK). Metric producing largest isopleth should be used. 

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 183 185 155 185 203

PTS SELcum Isopleth to 
threshold (meters) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

PK Threshold 219 230 202 218 232

PTS PK Isopleth to threshold 
(meters) NA NA NA NA NA

WEIGHTING FUNCTION CALCULATIONS

Weighting Function 
Parameters

Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

a 1 1.6 1.8 1 2
b 2 2 2 2 2
f1 0.2 8.8 12 1.9 0.94
f2 19 110 140 30 25
C 0.13 1.2 1.36 0.75 0.64

Adjustment (dB)† -0.26 -11.07 -16.65 -0.29 -0.05

400 0.080213492 0.019158587 4.432132964 327.8902863
401 1.350541633 1.208825139 5.432132964 365.1057684



1.09060704 1.002646377 1.001633319 1.035871605 1.05185536
0.914633959 0.059236809 0.015823088 0.787655773 0.853795442



F: MOBILE SOURCE: Impulsive, Intermittent ("SAFE DISTANCE" METHODOLOGY)
VERSION 2.0: 2018
KEY

User Provided Information
NMFS Provided Information (Technical Guidance)
Resultant Isopleth

STEP 1: GENERAL PROJECT INFORMATION

PROJECT TITLE CVOW

PROJECT/SOURCE INFORMATION Applied Acoustics S-Boom 
(Triple Plate Boomer) 1000J

Please include any assumptions

PROJECT CONTACT Tetra Tech Inc

STEP 2: WEIGHTING FACTOR ADJUSTMENT

Specify if relying on source-
specific WFA, alternative 
weighting/dB adjustment, or 
if using default value

Weighting Factor Adjustment (kHz)¥ 0.5 source-specific WFA

¥ Broadband: 95% frequency contour percentile 
(kHz) OR Narrowband: frequency (kHz); For 
appropriate default WFA: See INTRODUCTION 
tab † If a user relies on alternative weighting/dB adjustment rather than relying upon the WFA (source-specific

 or default), they may override the Adjustment (dB) (row 71), and enter the new value directly. 
However, they must provide additional support and documentation supporting this modification.

* BROADBAND Sources: Cannot use WFA higher than maximum applicable frequency (See GRAY tab for more information on WFA applicable frequencies)

STEP 3: SOURCE-SPECIFIC INFORMATION
NOTE: Choose either F1 OR F2 method to calculate isopleths (not required to fill in sage boxes for both)
F1: METHOD‡ TO CALCULATE PK and SELcum (USING RMS SPL SOURCE LEVEL)
SELcum PK
Source Level (RMS SPL) 203 Source Level (PK SPL) 213

Source Velocity (meters/second) 2.045

Pulse DurationΔ (seconds) 0.01

1/Repetition rate^ (seconds) 0.25 NOTE: The User Spreadsheet tool provides a means to estimates distances associated with 

Duty Cycle 0.04 the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements 

Source Factor 7.98105E+18 associated with a Marine Mammal Protection Act (MMPA) authorization or an Endangered 
‡Methodology assumes propagation of 20 log 
R; Activity duration (time) independent Species Act (ESA) consultation or permit are independent management decisions made in the 
ΔWindow that makes up 90% of total 
cumulative energy (5%-95%) based on Madsen 
2005 context of the proposed activity and comprehensive effects analysis, and are beyond the scope 
^Time between onset of successive pulses. of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS* *Impulsive sounds have dual metric thresholds (SELcum & PK). Metric producing largest isopleth should be used. 

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 183 185 155 185 203

PTS SELcum Isopleth to 
threshold (meters)

5.5 0.0 0.1 0.3 0.0

PK Threshold 219 230 202 218 232

PTS PK Isopleth to threshold 
(meters)

NA NA 3.5 NA NA

F2: ALTERNATIVE METHOD† TO CALCULATE PK and SELcum (SINGLE SHOT/PULSE EQUIVALENT)
SELcum PK

Source Level (Single shot/pulse SEL) Source Level (PK SPL)

Source Velocity (meters/second)
1/Repetition rate^ (seconds) NOTE: The User Spreadsheet tool provides a means to estimates distances associated with the 

Source Factor #DIV/0! Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements associated

†Methodology assumes propagation of 20 log 
R; Activity duration (time) independent  with a Marine Mammal Protection Act (MMPA) authorization or an Endangered Species Act (ESA) 
^Time between onset of successive pulses. consultation or permit are independent management decisions made in the context of the proposed 

activity and comprehensive effects analysis, and are beyond the scope of the Technical Guidance 
and the User Spreadsheet tool. 

RESULTANT ISOPLETHS* *Impulsive sounds have dual metric thresholds (SELcum & PK). Metric producing largest isopleth should be used. 

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 183 185 155 185 203

PTS SELcum Isopleth to 
threshold (meters) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

PK Threshold 219 230 202 218 232

PTS PK Isopleth to threshold 
(meters) NA NA NA NA NA

WEIGHTING FUNCTION CALCULATIONS

Weighting Function 
Parameters

Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

a 1 1.6 1.8 1 2
b 2 2 2 2 2
f1 0.2 8.8 12 1.9 0.94
f2 19 110 140 30 25
C 0.13 1.2 1.36 0.75 0.64

Adjustment (dB)† -0.52 -38.68 -48.34 -11.14 -12.49

6.25 0.000103362 1.07458E-05 0.069252078 0.080051339
7.25 1.00517029 1.00312717 1.069252078 1.645918248



1.001385521 1.000041323 1.00002551 1.000555633 1.00080016
0.860876203 0.000102826 1.0712E-05 0.064730873 0.048597394



F: MOBILE SOURCE: Impulsive, Intermittent ("SAFE DISTANCE" METHODOLOGY)
VERSION 2.0: 2018
KEY

User Provided Information
NMFS Provided Information (Technical Guidance)
Resultant Isopleth

STEP 1: GENERAL PROJECT INFORMATION

PROJECT TITLE CVOW

PROJECT/SOURCE INFORMATION Applied Acoustics S-Boom 
(Triple Plate Boomer) 1000J

Please include any assumptions

PROJECT CONTACT Tetra Tech Inc

STEP 2: WEIGHTING FACTOR ADJUSTMENT

Specify if relying on source-
specific WFA, alternative 
weighting/dB adjustment, or 
if using default value

Weighting Factor Adjustment (kHz)¥ 3.5 source-specific WFA

¥ Broadband: 95% frequency contour percentile 
(kHz) OR Narrowband: frequency (kHz); For 
appropriate default WFA: See INTRODUCTION 
tab † If a user relies on alternative weighting/dB adjustment rather than relying upon the WFA (source-specific

 or default), they may override the Adjustment (dB) (row 71), and enter the new value directly. 
However, they must provide additional support and documentation supporting this modification.

* BROADBAND Sources: Cannot use WFA higher than maximum applicable frequency (See GRAY tab for more information on WFA applicable frequencies)

STEP 3: SOURCE-SPECIFIC INFORMATION
NOTE: Choose either F1 OR F2 method to calculate isopleths (not required to fill in sage boxes for both)
F1: METHOD‡ TO CALCULATE PK and SELcum (USING RMS SPL SOURCE LEVEL)
SELcum PK
Source Level (RMS SPL) 203 Source Level (PK SPL) 213

Source Velocity (meters/second) 2.045

Pulse DurationΔ (seconds) 0.01

1/Repetition rate^ (seconds) 0.25 NOTE: The User Spreadsheet tool provides a means to estimates distances associated with 

Duty Cycle 0.04 the Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements 

Source Factor 7.98105E+18 associated with a Marine Mammal Protection Act (MMPA) authorization or an Endangered 
‡Methodology assumes propagation of 20 log 
R; Activity duration (time) independent Species Act (ESA) consultation or permit are independent management decisions made in the 
ΔWindow that makes up 90% of total 
cumulative energy (5%-95%) based on Madsen 
2005 context of the proposed activity and comprehensive effects analysis, and are beyond the scope 
^Time between onset of successive pulses. of the Technical Guidance and the User Spreadsheet tool. 

RESULTANT ISOPLETHS* *Impulsive sounds have dual metric thresholds (SELcum & PK). Metric producing largest isopleth should be used. 

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 183 185 155 185 203

PTS SELcum Isopleth to 
threshold (meters)

5.9 0.2 54.2 3.5 0.1

PK Threshold 219 230 202 218 232

PTS PK Isopleth to threshold 
(meters)

NA NA 3.5 NA NA

F2: ALTERNATIVE METHOD† TO CALCULATE PK and SELcum (SINGLE SHOT/PULSE EQUIVALENT)
SELcum PK

Source Level (Single shot/pulse SEL) Source Level (PK SPL)

Source Velocity (meters/second)
1/Repetition rate^ (seconds) NOTE: The User Spreadsheet tool provides a means to estimates distances associated with the 

Source Factor #DIV/0! Technical Guidance’s PTS onset thresholds. Mitigation and monitoring requirements associated

†Methodology assumes propagation of 20 log 
R; Activity duration (time) independent  with a Marine Mammal Protection Act (MMPA) authorization or an Endangered Species Act (ESA) 
^Time between onset of successive pulses. consultation or permit are independent management decisions made in the context of the proposed 

activity and comprehensive effects analysis, and are beyond the scope of the Technical Guidance 
and the User Spreadsheet tool. 

RESULTANT ISOPLETHS* *Impulsive sounds have dual metric thresholds (SELcum & PK). Metric producing largest isopleth should be used. 

Hearing Group Low-Frequency 
Cetaceans

Mid-Frequency 
Cetaceans

High-Frequency 
Cetaceans

Phocid 
Pinnipeds

Otariid 
Pinnipeds

SELcum Threshold 183 185 155 185 203

PTS SELcum Isopleth to 
threshold (meters) #DIV/0! #DIV/0! #DIV/0! #DIV/0! #DIV/0!

PK Threshold 219 230 202 218 232

PTS PK Isopleth to threshold 
(meters) NA NA NA NA NA

WEIGHTING FUNCTION CALCULATIONS

Weighting Function 
Parameters

Low-Frequency 
Cetaceans 

Mid-Frequency 
Cetaceans 

High-Frequency 
Cetaceans

Phocid 
Pinnipeds 

Otariid 
Pinnipeds 

a 1 1.6 1.8 1 2
b 2 2 2 2 2
f1 0.2 8.8 12 1.9 0.94
f2 19 110 140 30 25
C 0.13 1.2 1.36 0.75 0.64

Adjustment (dB)† -0.17 -12.64 -18.55 -0.49 -0.13

306.25 0.052320657 0.011846566 3.393351801 192.203266
307.25 1.264869987 1.15830668 4.393351801 220.9307444



1.06901852 1.002025818 1.001250391 1.027407485 1.03958416
0.932392941 0.041280827 0.010214714 0.751778983 0.836844861



WEIGHTING FACTOR ADJUSTMENTS (WFA) VERSION 2.0, 2018

Numerical criteria presented in the Technical Guidance consist of both an acoustic threshold and auditory weighting function associated with the SELcum metric. NMFS 
recognizes that the implementation of marine mammal weighting functions represents a new factor for consideration, which may extend beyond the capabilities of some 
action proponents. Thus, NMFS has developed simple weighting factor adjustments (WFA) for those who cannot fully apply auditory weighting functions associated with the SELcum  metric.



WFAs consider marine mammal auditory weighting functions by focusing on a single frequency. This will typically result in similar, if not identical, predicted exposures 
for narrowband sounds or higher predicted exposures for broadband sounds, since only one frequency is being considered, compared to exposures associated with the 
ability to fully incorporate 

WFAs have the advantage of allowing everyone to use the same acoustic thresholds and allows for adjustments to be made for each hearing group based on source-specific information. 


For Narrowband Sounds: The selection of the appropriate frequency for consideration associated with WFAs is fairly straightforward. WFAs for a narrowband sound would 
take the weighting function amplitude, for each hearing group, associated with the particular frequency of interest and use it to make an adjustment to better reflect the 
hearing’s group susceptibility to that narrowband sound.

For Broadband Sounds*: The selection of the appropriate frequency for consideration associated with 
WFAs is more complicated. The selection of WFAs associated with broadband sources is similar to the concept used for to determine the 90% total cumulative energy 
window (5 to 95%) for consideration of duration associated with the RMS metric and impulsive sounds (Madsen 2005) but considered in the frequency domain, rather than 
the time domain. This is typically referred to as the 95% frequency contour percentile (Upper frequency below which 95% of total cumulative energy is contained; Charif et al. 2010).

* Special Considerations for Broadband Sounds: Since the intent of WFAs is to broadly account for auditory weighting functions below the 95% 
frequency contour percentile, it is important that only frequencies on the “left side” of the weighting function  be used to make adjustments 
(i.e., frequencies below those where the weighting function amplitude is zero  or below where the function is essentially flat; resulting in every 
frequency below the WFA always having a more negative amplitude than the chosen WFA) (Figure below). It is inappropriate to use WFAs for
frequencies on the “right side” of the weighting function (i.e., frequencies above those where the weighting function amplitude is zero). For a 
frequency on the “right side” of the weighting function (Table below), any adjustment is inappropriate and WFAs cannot be used (i.e., an action 
proponent would be advised to not use weighting functions and evaluate its source as essentially unweighted; see “Use” frequencies in Table 
below, which will result in a weighting function amplitude of 0 dB).

TABLE* FIGURE

Hearing Group Applicable Frequencies Non-Applicable Frequencies*

Low-Frequency Cetaceans 
(LF) 4.8 kHz and lower Above 4.8 kHz                        

(Use: 1.7 kHz)
Mid-Frequency Cetaceans 
(MF)  43 kHz and lower Above 43 kHz                         

(Use: 28 kHz)
High-Frequency 
Cetaceans (HF) 59 kHz and lower Above 59 kHz                         

(Use: 42 kHz)

Phocid Pinnipeds (PW)  11 kHz and lower Above 11 kHz                         
(Use: 6.2 kHz)

Otariid Pinnipeds (OW) 8.5 kHz and lower Above 8.5 kHz                        
(Use: 4.9 kHz)

* With non-applicable frequencies, user should input the “use” frequency in the User 
Spreadsheet, which will result in a weighting function amplitude/adjustment of 0 dB
 (i.e., unweighted). NOTE: "use" frequency is only appropriate for that particular hearing 
group. Thus, if unweighted isopleths are required for more than one hearing group, users 
will need to provide multiple spreadsheets supporting isopleths (i.e., separate 
spreadsheets for each different WFA used) or override the Adjusment (dB) with 0.

Example weighting function illustrating where the use of weighting function adjustments are (G    
and are not (Red: “right side”) appropriate for broadband sources.
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Acronyms and Abbreviations 

  

ADC Analogue Digital Converter 

BOEM Bureau of Ocean Energy Management  

COP Construction and Operations Plan 

CVOW Commercial, 
the Project 

Coastal Virginia Offshore Wind Commercial Project 

Dominion Energy Virginia Electric and Power Company, d/b/a Dominion Energy Virginia  

ft foot 

HRG High Resolution Geophysical (survey) 

IHA Incidental Harassment Authorization 

IR Infrared 

kHz kilohertz 

Lease Area 
the Commercial Lease of Submerged Lands for Renewable Energy Development 
on the Outer Continental Shelf Offshore Virginia OCS-A-0483 

m meter 

NOAA Fisheries 
National Oceanic and Atmospheric Administration’s National Marine Fisheries 

Service 

NVD Night Vision Device 

OCS Outer Continental Shelf 

PAM Passive Acoustic Monitoring 

the Plan Alternative Monitoring Plan 

PSO Protected Species Observer 

SAP Site Assessment Plan 

WTG Wind Turbine Generator 
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1 Introduction 

1.1 Project Context 

Virginia Electric and Power Company d/b/a Dominion Energy Virginia (Dominion Energy), is proposing to 

conduct several activities in the Commercial Lease of Submerged Lands for Renewable Energy 

Development on the Outer Continental Shelf (OCS) Offshore Virginia (Lease No. OCS-A-0483) (the Lease 

Area) as well as in coastal waters where an export cable corridor will be established in support of the 

Dominion Coastal Virginia Offshore Wind Commercial Project (CVOW Commercial, the Project). Dominion 

Energy is proposing to conduct high-resolution geophysical (HRG) and geotechnical survey campaigns 

within the approximately 122,799-acre Lease Area and along the export cable corridor between the Lease 

Area and the Virginia shoreline. 

1.2 Purpose of this Document 

Dominion Energy has prepared this Alternative Monitoring Plan (the Plan) to support HRG survey activities 
during periods of reduced visibility s (e.g. fog, etc.) and nighttime when equipment operating below 200 

kilohertz (kHz) is in use.  

Beginning April 2020, an HRG survey is proposed to support the following activities: 1) support the site 

characterization, facilities siting, and engineering design of offshore project facilities including wind 

turbine generators, offshore substation(s), and submarine cables within the Lease Area and proposed 

export cable corridor; 2) collect the data necessary to support the project review requirements associated 

with 30 CFR § 585 and the National Environmental Policy Act; and, 3) collect information to support 

deployment of metocean facilities within the Lease Area. 

The Lease OCS-A 0483 includes a number of conditions that are of relevance in respect to execution of 

HRG surveys. Selected conditions are reproduced below: 

“4.3.1 General. The Lessee must ensure that all vessels conducting activity in support of a plan 
(i.e., SAP and COP) submittal comply with the geological and geophysical survey 
requirements specified in 4.3 except under extraordinary circumstances when the safety of 
the vessel or crew are in doubt or the safety of life at sea is in question.” 

“4.3.2 Visibility. The Lessee must not conduct G&G surveys in support of plan (i.e., SAP and COP) 
submittal at any time when lighting or weather conditions (e.g., darkness,  rain, fog, sea 
state) prevents visual monitoring of the HRG survey exclusion zone (see 4.3.6) or the 
geotechnical sampling exclusion zone (see 4.3.7), except as allowed under 4.3.3.” 

“4.3.3  Modification of Visibility Requirement. If the Lessee intends to conduct G&G survey 
operations in support of plan submittal at night or when visual observation is otherwise 
impaired, the Lessee must submit to the Lessor an alternative monitoring plan detailing 
the alternative monitoring methodology (e.g., active or passive acoustic monitoring 
technologies). The Lessor may decide to allow the Lessee to conduct G&G surveys in 
support of plan submittal at night or when visual observation is otherwise impaired using 
the proposed alternative monitoring methodology.” 
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Noting the above, in accordance with conditions stated within Lease OCS-A 0483, without an approved 
application to modify the restriction on conducting HRG surveys when visual observations are impaired, 

HRG Surveys are currently restricted to daytime hours and conditions of adequate visibility.  

This document, therefore, under the terms of Section 4.3.3 of Lease OCS-A 0483, describes the Alternative 

Monitoring Plan that would allow the CVOW Commercial HRG Survey to commence nighttime operations 

and day-time operations even with reduced visibility (e.g. fog)in April 2020 to enable Dominion to collect 

the information necessary to support submittal of a Site Assessment Plan (SAP) Amendment and a 

Construction and Operations Plan (COP) in Q2 and Q4 2020, respectively, and maintain the Project 

schedule. 

1.3 Scope of HRG Survey Activities 

The HRG Survey to be undertaken will require the use of magnetometer, shallow-penetrating sub-bottom 

profiler, multibeam echo sounder, side scan sonar, and medium penetration seismic. The survey will be 

conducted in the Lease Area, which is a portion of the Mid-Atlantic Wind Energy Area, and along an export 

cable corridor. The Applicant’s HRG survey activities will occur within both federal and state waters of 

Virginia. The Survey Area will include two distinct survey segments: 

• full coverage HRG survey of the Lease Area (plus 200-meter [m] buffer, inclusive of the SAP 
survey areas); and 

• full coverage HRG survey of the export cable corridor (900-m-wide corridor within export cable 
route envelope). 
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2 Alternative Monitoring Plan 

2.1 Monitoring During Daytime Periods of Adequate Visibility 

Monitoring during daytime hours and periods of adequate visibility will reflect requirements described 

within the Lease OCS-A 0483, notably the following: 

4.3.4.  
 

Protected‐Species Observer. The Lessee must ensure that the exclusion zone for all G&G 
surveys performed in support of plan (i.e., SAP and COP) submittal is monitored by one or 
more NMFS‐approved protected‐species observers around the sound source. The Lessee 
must provide to the Lessor a list of observers and their résumés no later than 45 calendar 
days prior to the scheduled start of surveys performed in support of plan submittal. The 
résumés of any additional observers must be provided at least 15 calendar days prior to 
each observer’s start date. The Lessor will send the observer information to NMFS for 
approval.1/ 

4.3.5  Optical Device Availability. The Lessee must ensure that reticle binoculars and other 
suitable equipment are available to each observer to adequately perceive and monitor 
protected marine species within the exclusion zone during surveys conducted in support of 
plan (i.e., SAP and COP) submittal.  

4.3.6 High‐Resolution Geophysical (HRG) Surveys.  Stipulations specific to HRG surveys conducted 
in support of plan (i.e., SAP and COP) submittal where one or more acoustic sound sources 
is operating at frequencies below 200 kHz are provided in 4.3.6.1 through 4.3.6.9. 

4.3.6.1 Establishment of Default Exclusion Zone. The Lessee must ensure a 200‐meter radius 
exclusion zone for cetaceans, pinnipeds, and sea turtles. The Lessee may not use HRG 
survey devices that emit sound levels that exceed the 180 dB Level A harassment radius 
(200 meter) boundary without approval by the Lessor. If the Lessor determines that the 
exclusion zone does not encompass the 180 dB Level A harassment radius, the Lessor may 
impose additional, relevant requirements on the Lessee, including but not limited to, 
required expansion of this exclusion zone.2/ 

4.3.6.2 HRG Survey Chesapeake Bay Seasonal Management Area (SMA) Right Whale Monitoring. 
The Lessee must ensure that between November 1 and April 30 vessel operators monitor 
National Marine Fisheries Service (NMFS) North Atlantic Right Whale reporting systems 
(e.g., the Early Warning System, Sighting Advisory System, and Mandatory Ship Reporting 
System) for the presence of North Atlantic right whales during HRG survey operations 
within or adjacent to this SMA. 

4.3.6.3 Dynamic Management Area Shutdown Requirement. The Lessee must ensure that vessels 
cease HRG survey activities within 24 hours of NMFS establishing a DMA in the Lessee’s 
HRG survey area. HRG surveys may resume in the affected area after the DMA has expired.  

4.3.6.4 Clearance of Exclusion Zone. The Lessee must ensure that active acoustic sound sources will 
not be activated until the protected species observer has reported the exclusion zone clear 
of all cetaceans, pinnipeds, and sea turtles for 60 minutes.3/ 
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4.3.6.5 Electromechanical Survey Equipment Ramp‐Up. The Lessee must ensure that, when 
technically feasible, a “ramp‐up” of the electromechanical survey equipment occurs at the 
start or re‐start of HRG survey activities. A ramp‐up would begin with the power of the 
smallest acoustic equipment for the HRG survey at its lowest power output. The power 
output would be gradually turned up and other acoustic sources added in a way such that 
the source level would increase in steps not exceeding 6 dB per 5‐minute period.  

4.3.6.6 Shutdown for Non‐Delphinoid Cetaceans and Sea Turtles. If a non‐delphinoid cetacean or 
sea turtle is sighted at or within the exclusion zone, an immediate shutdown of the 
electromechanical survey equipment is required. The vessel operator must comply 
immediately with such a call by the observer. Any disagreement or discussion must occur 
only after shutdown. Subsequent restart of the electromechanical survey equipment may 
only occur following clearance of the exclusion zone (see 4.3.6.4) and implementation of 
ramp‐up procedures (see 4.3.6.5). 

4.3.6.7 Power Down for Delphinoid Cetaceans and Pinnipeds. If a delphinoid cetacean or pinniped 
is sighted at or within the exclusion zone, the electromechanical survey equipment must be 
powered down to the lowest power output that is technically feasible. The vessel operator 
must comply immediately with such a call by the observer. Any disagreement or discussion 
must occur only after power‐down. Subsequent power up of the electromechanical survey 
equipment must use ramp‐up provisions described in 4.3.6.5 and may occur after (1) the 
exclusion zone is clear of delphinoid cetaceans and pinnipeds or (2) a determination by the 
observer after a minimum of 10 minutes of observation that the delphinoid cetacean or 
pinniped is approaching the vessel or towed equipment at a speed and vector that indicates 
voluntary approach to bow‐ride or chase towed equipment. An incursion into the exclusion 
zone by a non‐delphinoid cetacean or sea turtle during a power‐down requires 
implementation of the shutdown procedures described in 4.3.6.6.  

4.3.6.8 Pauses in Electromechanical Survey Sound Source. The Lessee must ensure that, if the 
electromechanical sound source shuts down for reasons other than encroachment into the 
exclusion zone by a non‐delphinoid cetacean or sea turtle, including reasons such as, but 
not limited to, mechanical or electronic failure, resulting in the cessation of the sound 
source for a period greater than 20 minutes, restart of the electromechanical survey 
equipment commences only after clearance of the exclusion zone (see 4.3.6.4) and 
implementation of ramp‐up procedures (see 4.3.6.5). If the pause is less than 20 minutes 
the equipment may be restarted as soon as practicable at its operational level as long as 
visual surveys were continued diligently throughout the silent period and the exclusion zone 
remained clear of cetaceans, pinnipeds, and sea turtles. If visual surveys were not 
continued diligently during the pause of 20‐minutes or less, the Lessee must restart the 
electromechanical survey equipment following clearance of the exclusion zone (see 4.3.6.4) 
and implementation of ramp‐up procedures (see 4.3.6.5).  

4.3.4.9 Compliance with Equipment Noise Standards. All HRG survey equipment used by the Lessee 
must comply with applicable equipment noise standards of the U.S. Environmental 
Protection Agency (EPA), unless directed otherwise by the Lessor. All HRG survey 
equipment, even if modified from the original, must have noise-control devices no less 
effective than those provided on the original equipment. 

Note that Dominion Energy is requesting waivers from several lease stipulations, as follows:  
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4.3.4.  
 

Dominion Energy is requesting a waiver from lease stipulation 4.3.4 as it pertains to 
Protected Species Observer (PSO) monitoring of the following activities, as that equipment is 
part of standard vessel operation and is unlikely to result in harassment of marine mammals: 
the use of equipment operating above 200 kHz; the use of dynamic positioning thrusters; 
and, the use of ultra-short baseline positioning equipment. Additionally, Dominion Energy 
request a waiver from lease stipulation 4.3.4 to allow submittal of National Marine Fisheries 
Service (NOAA Fisheries)-approved PSO resumes 7 days prior to the observers start date. 

4.3.6.1 Dominion Energy acknowledges that Lease Condition 4.3.6.1 requires a 200-m default 
exclusion zone, which is consistent with conditions that have been imposed for similar 
activities subsequent to issuance of the Lease in 2013; however, Dominion Energy is 
requesting a waiver from this Lease Stipulations is applies to the size of the default exclusion 
zone in order to align with conditions on exclusion zones imposed by the Incidental 
Harassment Authorization (IHA). Dominion Energy proposes to use the following exclusion 
and monitoring zones during operation of the HRG equipment:  

• 500-m (1,640-foot [ft]) North Atlantic right whale exclusion zone; 

• 100-m (328-ft) non-delphinid large cetacean and Endangered Species Act (ESA)-
listed marine mammal exclusion zone;  

• 20-m (66-ft) Level A exclusion zone; and  

• 200-m (656-ft) monitoring zone for all marine mammals except those species 
otherwise excluded above. 

These proposed mitigation zones have been based on distances to NOAA Fisheries 
harassment criteria. These zones will be monitored as described in Sections 11.4 through 
11.6 of the IHA. Additionally, Dominion Energy is requesting that use of dynamic positioning 
thrusters and ultra-short baseline positioning systems not be subject to the same 
requirements as other HRG survey equipment that operated below 200 kHz, as that 
equipment is part of standard vessel operation and is unlikely to result in harassment of 
marine mammals. 

However, for purposes of this Alternative Monitoring Plan and the associated Concurrence 
Request, Dominion is proposing the following exclusion zones which are more conservative 
than those proposed in the IHA: 

• 500-m (1,640-ft) North Atlantic right whale exclusion zone; and 

• 200-m (656-ft) exclusion zone for all other marine mammals. 

4.3.6.4 Dominion Energy has requested a waiver from 4.3.6.4 as it applies to the time required for 
clearance of the exclusion zone in order to align with conditions on exclusion zones imposed 
by the IHA. For operation of the Triple Plate Boomer 1000J, Innomar Medium 100 Sub-
bottom Profiler, and/or Geo-Source 800 Sparker, Dominion Energy will implement a 30-
minute clearance period for ESA-listed whales, humpback whales, Kogia, and beaked whales 
and a 15-minute period for small cetaceans and seals of the exclusion zones prior to the 
initiation of ramp-up (Section 4.6). During this period, the exclusion zones will be monitored 
by the PSOs, using the appropriate visual technology for the duration. These measures differ 
slightly from the lease stipulations; however, Dominion Energy is requesting a waiver from 
BOEM to more accurately align this condition with conditions that have been imposed for 
similar activities subsequent to issuance of the Lease in 2013 Ramp-up may not be initiated 
if any marine mammal is within its respective exclusion zone. If a marine mammal is 
observed within an exclusion zone during the pre-clearance period, ramp-up may not begin 
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until the animal(s) has been observed exiting its respective zone or until an additional time 
period has elapsed with no further sightings (i.e., 15 minutes for small odontocetes and 
pinnipeds and 30 minutes for all other species). 

 

2.2 Monitoring During Nighttime and Periods of Poor Visibility 

During nighttime and times of poor visibility, the HRG Survey will continue with the following monitoring 

protocols adopted in conjunction with those in Lease OCS-A 0483. Activities during nighttime and periods 

of poor visibility will still comply with all requirements Lease OCS-A 0483. 

In addition to the current proposals, the following supplementary monitoring protocols, relating to 

Passive Acoustic Monitoring (PAM), the use of night vision apparatus and infra-red apparatus, are also 

proposed during nighttime and periods of poor visibility. 

2.2.1 Passive Acoustic Monitoring  

On December 20th, 2019 Dominion submitted an application to National Oceanic and Atmospheric 

Administration’s National Marine Fisheries Service (NOAA Fisheries) for an Incidental Harassment 

Authorization (IHA) in respect to the CVOW Commercial 2020 G & G Survey, including the planned HRG 

surveys. The application characterizes the survey area, describing up to 38 marine mammal species 

(whales, dolphins, porpoise, manatee, and seals) known to be present (some year-round, and some 

seasonally) in the Mid-Atlantic OCS region. The non-endangered or threatened and endangered marine 

mammals that are both common in Virginia waters and have the likelihood of occurring, at least 

seasonally, in the Project Area include the following:  

• Harbor porpoise (Phocoena phocoena);  
• Atlantic Spotted Dolphin (Stenella frontalis); 
• Bottlenose dolphin (Tursiops truncatus); 
• Long-Finned and Short-Finned Pilot Whale (Globicephala melas and G. macrorhynchus); 
• Risso’s Dolphin (Grampus griseus); 
• Short beaked common dolphin (Delphinus delphis); 
• Sperm whale (Physeter macrocephalus); 
• Fin whale (Balaenoptera physalus); 
• Humpback whale (Megaptera novaeangliae); 
• Minke whale (B. acutorostrata); 
• Sei Whale (B. borealis borealis); 
• North Atlantic right whale (Eubalaena glacialis); and 
• Harbor seal (Phoca vitulina). 

The IHA application notes that the potential presence of other species in the Project Area is considered 

extremely low. 

Given the range of species that could occur in the HRG Survey Area, and that these species vary with 

regard to their vocalization frequencies (high vs. low), the PAM system proposed under this Alternative 

Monitoring Plan will consist of an array of hydrophones with three broadband (sampling mid-range 

frequencies of 1 kHz to 170 kHz) and three low-frequency hydrophones (sampling range frequencies of 
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10 Hz to 70 kHz). The PAM systems specification will meet the job requirements and expected noise levels 

and species vocal frequencies. 

In order to ensure the active monitoring of the HRG Survey monitoring and exclusion zones for marine 

mammals and sea turtles (with a 500-m exclusion zone for North Atlantic right whales) from HRG survey 

equipment; as well as the separation distances (including the 500-m minimum separation distance from 

the North Atlantic right whale and the geotechnical survey vessel); and to minimize the effect of the vessel 

and flow noise on the hydrophone array, both the tow length of the array and the separation distance of 

the hydrophones will be customized based on survey requirements.  

2.2.2 Monitoring using Night Vision Apparatus 

During nighttime and poor visibility operations, Protected Species Observers (PSOs) will monitor the 

approved monitoring and exclusion zones (with a 500-m exclusion zone for North Atlantic right whales) 

as well as minimum vessel separation distances, using night vision devices (NVDs) such as night vision 

binoculars. In order to limit eye strain, the NVDs will be used with emphasis on periods prior to the 

ramping up of the HRG survey equipment. During nighttime and poor visibility operations, shifts will rotate 

such that PSOs will work in pairs. 

The detection of individual marine mammals and sea turtles during nighttime and poor visibility 

operations will be dependent on weather, sea-state, and behavior of the species. If available on the vessel, 

and in weather where NVDs may not be useful (Beaufort 3 or above), sweeping spotlights or sodium lights 

that illuminate the sea surface may also be used to support low visibility observation. If possible, deck 

lights will be extinguished or dimmed during poor visibility observations. Observations will take place from 

the highest available vantage point on the survey vessel. General 360-degree scanning will occur during 

the monitoring periods, and target scanning by the PSO will occur when alerted of a marine mammal 

presence. Observers visually sweep the path of the vessel to detect any marine mammals or sea turtles 

and implement the mitigation measures as necessary.  

The NVDs proposed for this Project will be military specification high-performance PVS-7 Generation 3 

Pinnacle night vision goggles (or similar). To further improve the performance of the night vision goggles, 

handheld infrared (IR) light-emitting diode spotlights will be used, particularly when investigating 

potential objects in the water and during periods prior to the ramping up of the HRG survey equipment. 

During those times when the IR spotlight is used more intensely, a duty cycle will be implemented to avoid 

issues with overheating, which could cause damage to the equipment or injury to the PSOs. This duty cycle 

will be determined in the field. NVD technology is continuously evolving. Therefore, to the extent possible, 

PSOs will receive training in the use of NVD equipment proposed. Regardless of experience, training will 

be provided prior to the start of survey operations to confirm that the PSOs are familiar and comfortable 

with the operation of the proposed equipment.  

2.2.3 Monitoring using Infrared Apparatus 

Infrared systems are capable of detecting differences in temperature from radiated thermal energy from 

living bodies or from reflected and scattered thermal energy. IR systems are typically capable of detecting 

aspects of a marine mammal’s body, fins, blow, and/or the blow hole itself. Studies indicate that IR 

technology can support the successful sighting of the majority of marine mammal species at distances of 



  11 

up to approximately 1,500 m (4,921 ft). Some animals such as large pinnipeds and mysticete whales have 

the potential to be observed at distances of up to approximately 3,000 m (9,843 ft) and 10,000 m 

(32,808 ft), respectively (Weissenberger and Zitterbart 2012). Infrared systems are highly dependent on 

the contrast between sea temperature and the temperature of the marine animal, and the field of IR 

technologies for mitigation purposes is at an early stage of development.  

To support visual monitoring during nighttime operations and periods of low visibility, IR will be used in 

combination with the NVDs. PSOs will be provided with BHM-3X+ NTSC 9Hz thermal night vision cameras 

(or similar) to allow mitigation to continue in low light situations. The 65 mm lens option would be used, 

as it provides a good compromise between field of view and clarity of image, while fully covering the 

exclusion zones. In addition, PSOs will be provided with clip-on thermal imaging technology to augment 

the use of NVD as a backup system. Nivisys Miniature Thermal Acquisition Clip-on Systems (TACS-M) 

provide high performance long wave infrared technology capable of detection up to 300 m (984 ft) in clear 

conditions. 

The full 360 degrees around the vessel will be monitored with IR. As stated previously, the two-person 

PSO team will alternate the use of the IR and NVD equipment throughout the course of each 4-hour shift 

to minimize eye strain and fatigue. The Lead PSO on duty will work in coordination with the PAM team to 

maximize marine mammal detections and implement the most appropriate mitigation procedure.  

As with NVD equipment, IR equipment is continuously evolving. Therefore, to the extent possible, PSOs 

will have direct experience with the IR equipment proposed. Regardless of experience, training will be 

provided prior to the start of survey operations to confirm that the PSOs are familiar and comfortable 

with the operation of the proposed equipment.  

2.2.4 Monitoring Team Operation 

PSOs and PAM operators will adopt dual roles, allowing roles to be alternated between personnel to 

reduce fatigue during each shift. This has the additional benefit that during daylight hours PSOs have the 

capability to perform PAM system functions should weather conditions deteriorate, without the necessity 

of having PAM system operators on call. The PAM operator during each shift will monitor the hydrophone 

signals in real time both aurally (using headphones) and visually (via the monitor screen displays). 

PSO/PAM personnel will not monitor using one method (visual or acoustic) for more than 4 hours 

continuously.  

PAM operators will work in coordination with the PSOs to support survey activities as needed during 

periods when visual observations may be impaired. The PAM operator will communicate detected 

vocalizations to the Lead PSO on duty, who will then be responsible for implementing the necessary 

mitigation procedures.  

The visual observation team will be comprised of six dual role PSOs and PAM operators who will rotate 

between visual and acoustic monitoring duties to avoid fatigue. All PSOs will be experienced in their roles 

and have received NMFS Fisheries accredited training. To further avoid eye strain, it is also anticipated 

the PSOs will alternate between observation technologies (NVD and IR) regularly throughout each shift.  
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As stated previously, PSOs will work in coordination with the PAM operators to localize any marine 

mammals approaching the exclusion zone(s). It will be the responsibility of the Lead PSO on duty to 

implement the necessary mitigation procedures should there be a sighting and/or vocalization detected.  

2.2.5 Calibration 

A standard technique will be employed to calibrate visual monitoring equipment, whenever adequate 

objects such as other vessels, navigation buoys, and fixed structures are available. The ship’s radar will be 

used to measure “true” distances, which will be compared to measurements taken using reticule 

binoculars, range-finder sticks. The distance measuring equipment will be calibrated against objects at a 

variety of ranges. It is likely that the number of objects situated within the mitigation zone that are large 

enough to detect on radar will be low; therefore, this calibration will be carried out when the vessel is 

alongside as part of mobilization activities. Measurements will be taken during different weather 

conditions and calibration forms, such as that shown below in Table 2-1, will be completed in order to 

allow comparison of equipment effectiveness in different weather conditions.  

Table 2-1: Example Calibration Form to be Used with Visual Equipment  

Week 

# 
Date 

Name of 

Observer 

Reticule 

Binoculars 

Distance (m) 

Range 

Finder 

Distance 
(m) 

True 

Distance 

provided 

by ship’s 
radar 

Sea state 

(Beaufort 

Scale) 

Wind force 

(Beaufort 

Scale) 

Swell 

(m) 

1 06/06/2015  PSO 1 1140 1000 1070 1 1 1 

1 06/06/2015  PSO 2 1147 1000 1270 1 1 1 

2 10/06/2015  PSO 1 1906 n/a 4310 3 3 2 

2 11/06/2015  PSO 2 1898 2500 1560 3 3 2 
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