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This memo contains updated marine mammal exposure and take estimates provided in support of Atlantic
Shores Offshore Wind Application for Marine Mammal Protection Act (MMPA) Rulemaking and Letter of
Authorization (hereafter, the Application), which was deemed Adequate and Complete by NMFS on
August 25, 2022. This update to the estimates provided in the Application uses the 2022 Duke University
Marine Geospatial Ecology Laboratory (MGEL) Habitat-based Marine Mammal Density Models for the

US Atlantic (Roberts et al. 2016, 2022), which were recently updated for all species, as well as the latest
stock abundance estimate for the North Atlantic right whale from the 2022 draft stock assessment reports
(SARs) (NOAA Fisheries 2023). All other stock sizes remain unchanged in the 2022 draft SARs.

Updates included in this memo:

e Roberts et al. (2022) marine mammal density updates (see Section 1) for:
o Impact pile driving,
o Vibratory pile driving for cofferdam installation and removal, and
o HRG surveys.

e Updated exposures (see Section 2) for the following sound-producing activities:

o Impact pile driving for 1) the Full Buildout of the Project, 2) Project 1 plus the overlap, and
3) Project 2 plus the overlap;

o Vibratory pile driving for cofferdam installation and removal; and
o HRG surveys.

e Updated take estimates (see Section 3) for the following sound-producing activities:

o Impact pile driving for 1) the Full Buildout of the Project, 2) Project 1 plus the overlap, and
3) Project 2 plus the overlap;

o Vibratory pile driving for cofferdam installation and removal; and

o HRG surveys for 1) the Full Buildout of the Project, 2) Project 1 plus the overlap, and
3) for Project 2 plus the overlap.
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e Updated take request (see Section 4) for all activities combined, assuming Construction Schedule 2,
for:

o The full project buildout,
o Project 1, and
o Project 2.

e Alternate take estimates (see Section 5) calculated using two proposed alternate construction
schedules:

o Schedule 1 and
o Schedule 3.

e Supplemental figures (see Section 6) showing:

o Monthly density differences for the North Atlantic right whale resulting from updating from the
Roberts et al. (2021a, 2021b) right whale model (version 11) to the Roberts et al. (2022) right
whale model.

o How the zone of Influence diverged for coastal and offshore bottlenose dolphins to calculate
densities and estimate take resulting from cofferdam installation/removal at the Monmouth site
(see next paragraph).

Changes to methodology:

e When calculating exposures and takes for bottlenose dolphins for cofferdam installation/removal in
the Application, it was assumed that the offshore stock would not be present in the near-shore waters
where cofferdam activities would occur, so exposures and takes for this stock were assumed to be
zero. This is true for the Atlantic cofferdam site where depth within the zone of influence (ZOl) does
not exceed 20 m. However, the ZOI at the Monmouth site extends into waters >20 m deep. Therefore,
for this memo, the area used to calculate bottlenose dolphin density as well as the ZOI were split at
the 20 m isobath for the Monmouth site (see Supplemental Figure 3). The areas <20 m deep and
>20 m deep were used to calculate exposures and takes for the coastal and offshore stocks of these
species, respectively, at the Monmouth site. For the Atlantic cofferdam site, only the coastal stock of
bottlenose dolphins is likely to occur so the total area and total density were used, which is
unchanged from the Application.

e The time required for cofferdam installation/removal at the Atlantic site was reduced from 16 days
(8 for installation and 8 for removal) to 12 days (6 for installation and 6 for removal) to reduce some of
the conservatism that was used in the Application. Cofferdam installation at the Atlantic site is
expected to require less time than at the Monmouth site because of the shallower water depths off
Atlantic City.

e Forthe Project 1 and Project 2 breakdown, as a conservative measure, the estimated takes for
cofferdam installation/removal at the Monmouth landfall site were used for both projects because
these were higher for most species. For Project 1, it was assumed these takes would occur in year 1
(expected to be 2025) and for Project 2 it was assumed these takes would occur in year 2 (expected
to be 2026). After the Roberts et al. (2022) density update was applied, take estimates for the
Monmouth site were no longer conservative for coastal bottlenose dolphins because the estimated
density for this species increased substantially near the Atlantic site. Therefore, takes for cofferdam
installation/removal from the Atlantic Site were used for Project 1 in year 1 and estimated takes from
the Monmouth site were used for Project 2 in year 2 to be more reflective of actual construction
activities.
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o When calculating exposures and takes from HRG surveys for pilot whales and seals, the densities
provided by Roberts et al. (2016, 2022) were scaled by the relative abundances of the two species in
each guild to get species-specific density estimates.

e All other methodology remains the same as in the Application.

The tables provided in this memo are intended as replacement tables for those in the Application

where data have been updated. All other tables in the application remain unchanged and thus are not
included here. For ease of comparison, the tables and figures provided below use the same numbering as
in the Application. For all details on the modeling and take calculation methodology, please refer to the
Application.

Additional analyses:

After submission of the Application, the Proponent conducted an analysis of underwater sound
transmission of aircraft used during construction of the Project (see Volume Il of the COP Section 4.7.2
and Appendix II-L). Underwater sound transmission of aircraft is highly variable, and the majority of
aircraft sound is reflected off the surface of the water. While research on the marine mammal behavioral
responses to aircraft is limited, existing research suggests that the impact of aircraft sound on the
behavioral responses of marine mammails is low. Therefore, although temporary behavioral response to
aircraft at low altitudes may be exhibited by some species of cetaceans, due to the intermittent nature of
aircraft use and the limited propagation of the sound source in the water column, the risk of aircraft
impact to marine mammals is expected to be negligible, and therefore is not included herein.
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1. Density Estimates

The 2022 MGEL models (Roberts et al. 2016, 2022) provide monthly marine mammal density estimates
(animals per 100 square kilometers [animals/100 km?]) for all 5 x 5 km grid cells within the US Atlantic
Exclusive Economic Zone. This is an increase in resolution from the former models, which used

10 x 10 km grid cells for all species except the North Atlantic right whale (NARW), with an unchanged
5 x 5 km spatial resolution for this species. The 2022 updated NARW model (v12) provides model
predictions for three eras, 2003-2019, 2003-2009, and 2010-2019, to reflect the apparent shift in NARW
distribution around 2010. The modeling reported herein used the 2010-2019 density predictions as
recommended by Roberts et al. (2022). Similarly, the 2022 updated humpback whale model (v11)
provides model predictions for three eras, 2002-2019, 2002-2008, and 2009-2019. The modeling
reported herein used the 2009-2019 density predictions as recommended by Roberts et al. (2022).
Details on how density is calculated can be found in the Application.
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1.1. Densities Used for Impact Pile Driving Analysis
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Figure 12. Marine mammal (e.g., NARW) density map showing highlighted grid cells used to calculate mean monthly
species estimates within a 3.9 km buffer around the OCS-A 0499 lease area (Roberts et al. 2016, 2022).
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Table 12. Mean monthly marine mammal density estimates for all modeled species within a 3.9 km buffer around the Atlantic Shores OCS-A 0499 Lease Area.

. . N a
Annua) | M 0
Fin whale® 0.178 | 0.123 | 0.098 & 0.099 | 0.088 | 0.075 @ 0.047 | 0.028 | 0.029 @ 0.031 ' 0.038 & 0.141 0.081 0.060
Minke whale 0.051 | 0.049 | 0.049 0.737 | 0.810 | 0.202 & 0.054 | 0.026 | 0.015 0.066 ' 0.016 | 0.042 | 0.176 | 0.154
LF  Humpback whale 0.093 | 0.065 | 0.084 @ 0.101 | 0.091 | 0.068 @ 0.011 | 0.006 | 0.020 @ 0.065 @ 0.086 & 0.121 0.067 | 0.057
North Atlantic right whale 0.069 | 0.074 | 0.062 0.046 @ 0.010 | 0.003 & 0.001 | 0.001 | 0.002 0.004 0.010 | 0.042 | 0.027 | 0.009
Sei whale® 0.026 | 0.016 | 0.034 0.074 | 0.027 | 0.006 = 0.001 | 0.001 | 0.002 0.008 0.026 | 0.042 | 0.022 | 0.014
Atlantic spotted dolphin 0.001 | 0.000 | 0.001 ' 0.003 | 0.006 @ 0.012 @ 0.028 | 0.133 | 0.109 @ 0.147 | 0.113 | 0.008 | 0.047 | 0.070
Atlantic white-sided dolphin 0.355 | 0.225 | 0.221 | 0.673 | 0.755 | 0.605 @ 0.018 | 0.004 | 0.059 @ 0.556 @ 0.591 @ 0.601 0.389 | 0.399
Common dolphin 2754 | 1139 | 1.347 | 2.751 | 3.431 1695 0939 | 0.507 | 0.085 @ 1.006 | 5315 | 5.876 | 2237 | 2.357

Bottlenose dolphin, coastal © 2917 | 1.024 | 2.053 @ 8.290 | 20.869 @ 27.429 @ 29.272 | 31.415 | 32.096 | 29.744 @ 30.414 | 16.667 @ 19.349 | 27.238
MF Bottlenose dolphin, offshore® | 1.409 | 0.489 & 0.732 | 2.460 | 6.311 | 8.449 | 9.350 | 9.485 | 8.613 @ 8.335 | 9.468 | 5.944 | 5.920 @ 8.244

Risso’s dolphin 0.015 | 0.002 | 0.003 | 0.031 | 0.029 @ 0.008 & 0.006 | 0.006 @ 0.006 @ 0.013 @ 0.074 | 0.115 | 0.026 | 0.032
Long-finned pilot whale ¢ 0.016 | 0.016 | 0.016 @ 0.016 | 0.016 & 0.016 @ 0.016 | 0.016 | 0.016 | 0.016 ' 0.016 | 0.016 & 0.016 | 0.016
Short-finned pilot whale ¢ 0.012 | 0.012 | 0.012 | 0.012 | 0.012 @ 0.012  0.012 | 0.012 | 0.012 | 0.012 @ 0.012 | 0.012 | 0.012 | 0.012
Sperm whale® 0.004 | 0.002 | 0.001 0.007 | 0.010 |/ 0.005 | 0.003 | 0.000 | 0.000 ' 0.000 @ 0.003 | 0.004 | 0.003 | 0.003
HF Harbor porpoise 3.968 | 3.756 | 3.091 | 4.161 1.025 | 0.033 = 0.023 | 0.016 | 0.003 |/ 0.007 | 0.029 | 2.891 1.584 | 0.503
PPW Gray seal ® 4.881 3.521 | 2352 | 2.866 | 4.508 | 0.492 = 0.080 @ 0.054 | 0.120 | 0.639 | 1.731 | 4588 | 2.153 | 1.527
Harbor seal ® 10.967 | 7.911 5285 | 6.439 | 10.127 | 1.106 & 0.180 | 0.122 | 0.271 1.437 | 3.889 | 10.308 | 4.837 | 3.430
@ Density estimates are from habitat-based density modeling of the entire Atlantic Exclusive Economic Zone (EEZ) (Roberts et al. 2016, 2022).
b Listed as Endangered under the ESA.
¢ For bottlenose dolphins, the 3.9 km buffer was split at the 20 m isobath: coastal, <20 m; offshore >20 m.
4 Long- and short-finned pilot whale densities are the annual pilot whale guild density scaled by their relative abundances.

Gray and harbor seal densities are the Roberts et al. (2016, 2022) seals guild density scaled by their relative abundances.
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1.2. Densities Used for Vibratory Pile Driving for Cofferdam Installation
and Removal
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Figure 13. Marine mammal (e.g., NARW) density map showing highlighted grid cells used to calculate maximum
seasonal species densities at each vibratory piling location (Roberts et al. 2016, 2022).
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Table 13. Maximum annual density @ (animals per 100 km?), estimated from September to May, at each of the two

vibratory piling sites.

Fin whale® 0.117 0.052

Minke whale 0.526 0.136

LF Humpback whale 0.132 0.114

North Atlantic right whale ® 0.035 0.092

Sei whale® 0.046 0.018

Atlantic spotted dolphin 0.033 0.014

Atlantic white-sided dolphin 0.206 0.051

Common dolphin 2.058 0.524
Bottlenose dolphin, coastal ® 27.795 146.614

MF Bottlenose dolphin, offshore ° 22.530 0.000

Risso’s dolphin 0.020 0.002

Long-finned pilot whale ¢ 0.000 0.000

Short-finned pilot whale ¢ 0.000 0.000

Sperm whale ® 0.008 0.002

HF Harbor porpoise 2.768 0.821

Gray seal® 4.477 9.029
P Harbor seal ® 10.059 20.287

@ Density estimates are from habitat-based density modeling of the entire Atlantic Exclusive Economic Zone (EEZ) (Roberts et al.

2016, 2022).
b Listed as Endangered under the ESA.

¢ For bottlenose dolphins, the impact area was split at the 20 m isobath: coastal, <20 m; offshore >20 m.
¢ Long- and short-finned pilot whale densities are the Roberts et al. (2016, 2022) annual pilot whale guild density scaled by

species relative abundances.

¢ Gray and harbor seal densities are the Roberts et al. (2016, 2022) seal guild density scaled by species relative abundances.
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1.3. Densities Used for HRG Survey Analysis

Table 14. Maximum monthly densities 2 used to estimate Level B exposures from HRG surveys.

Maximum monthly density
(animals/100 km?)

Fin whale® 0.114
Minke whale 0.401

LF Humpback whale 0.090
North Atlantic right whale ® 0.056

Sei whale® 0.031
Atlantic spotted dolphin 0.033
Atlantic white-sided dolphin 0.278
Common dolphin 1.473

ME Bottlenose dolphin (coastal and offshore) © 36.269
Risso’s dolphin 0.017

Pilot whale, long-finned ¢ 0.004

Pilot whale, short-finned ¢ 0.003
Sperm whale® 0.005

HF Harbor porpoise 2.506
Gray seal ® 4.319
P Harbor seal ® 9.704

Density is from Roberts et al. (2016, 2022) calculated for the entire HRG survey area.

Listed as Endangered under the ESA.

Bottlenose dolphin density is for the species as a whole, not delineated by stocks.

The density estimate provided by Roberts et al. (2016, 2022) for the pilot whale guild was scaled by the relative abundance of
the two species.

¢ The density estimate provided by Roberts et al. (2016, 2022) for the seals guild was scaled by the relative abundance of the
two species.

a o T
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2. Exposure Estimates

2.1. Exposure Estimates — Impact Pile Driving

2.1.1. Full Buildout

Table 24. Construction Schedule 2, Year 1 — Full Buildout: The mean number of marine mammals predicted to receive sound levels above exposure criteria with
sound attenuation. Construction Schedule 2 assumes all WTGs and the met tower are installed on jacket foundations each with four 5-m pin piles and OSSs are
installed on jacket foundations each with twenty-four 5-m pin piles.

Attenuation (dB) ¢ Attenuation (dB) ¢
Fin whale ¢ 13.07 | 7.41 4.39 1.91 0.02 @ 0.01 19.64 | 14.09 | 11.76 8.16 17.33 | 11.48 8.79 6.04
Minke whale 145.96 1 58.88  21.69 @ 3.91 0.12 | <0.01 0 0 329.48 | 236.71 | 192.68 | 128.80 235.99  165.34 133.96 @ 94.99
LF Humpback whale : 1540 769 | 3.93 | 1.39 | 0.02 | <0.01 0 0 2496 | 16.57 | 12.88 | 8.21 19.60 13.02  10.14 @ 6.87
(Nrgir;':aﬁﬂg’;“c rightwhale® 473 071 035 008 <001 0 | 0 0 | 367 239 18 111 831 624 516 3.8
Sei whale ¢ 1.70 | 096 | 0.57 | 0.24 | <0.01 @ <0.01 0 0 2.55 1.83 1.53 1.05 2.25 1.49 1.14 0.78
Atlantic spotted dolphin 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Atlantic white-sided dolphin | 0.20 | 0.10 = 0.01 0 0 0 0 0 394.17 | 270.77 | 223.80 | 146.87 | 218.83  152.51 | 110.35 | 68.49
Common dolphin 0 0 0 0 0 0 0 0 0 0 0 0 2576 | 11.09 0.67 0
Bottlenose dolphin, coastal 0 0 0 0 0 0 0 0 1200.96 107.34 0 0 947.94 | 485.74 | 302.03 | 137.70
MF Bottlenose dolphin, offshore | 8.59 0 0 0 0 0 0 0 7795.375250.10 4143.37  2480.34 4280.61 2895.09 2054.191269.46
Risso’s dolphin <0.01 | <0.01 | <0.01 0 <0.01 0 0 0 1414 = 9.88 8.25 5.66 8.18 5.72 4.22 2.69
Long-finned pilot whale 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Short-finned pilot whale 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sperm whale ¢ 0 0 0 0 0 0 0 0 0 0 0 0 <0.01 0 0 0
HF Harbor porpoise (sensitive) | 77.25  42.75 | 23.78 594 = 791 & 245 | 0.61 @ 022 | 133.01 92.07 7494 | 50.11 | 470.05 369.06 308.70 242.36
PPW Gray seal 51.60 1493 286 | 0.02 0.23 0 0 0 281.70 | 173.65 | 139.09 | 89.04 @ 205.05  130.00 100.64 60.72
Harbor seal 124.06  35.26  10.19 | 1.00 @ 0.98 & 0.02 0 0 654.54 | 412.67 | 314.63 | 197.81 | 471.81  302.25  229.98  142.88

2 NOAA (2005).

> Wood et al. (2012).

¢ Different levels of broadband sound attenuation are shown for comparison; Atlantic Shores is committing to a sound level attenuation of 10 dB.
d Listed as Endangered under the ESA.
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Table 25. Construction Schedule 2, Year 2 — Full Buildout: The mean number of marine mammals predicted to receive sound levels above exposure criteria with
sound attenuation. Construction Schedule 2 assumes all WTGs and the met tower are installed on jacket foundations each with four 5-m pin piles and OSSs are
installed on jacket foundations each with twenty-four 5-m pin piles.

Attenuation (dB) ° Attenuation (dB) ©
Fin whale ¢ 10.24 | 582 @ 3.46 1.51 0.02 | <0.01 1538 | 11.03 | 9.20 6.41 13.57 = 9.00 6.88 4.74
Minke whale 107.83 | 43.81 16.27 | 297 @ 0.10 | <0.01 0 0 242.38 | 174.21 | 141.72 | 9510 173.67 121.73  98.53 | 70.02
LF Humpback whale 11.77 | 589 | 3.02 | 1.08 | 0.02 | <0.01 0 0 19.04 | 12.65 | 9.82 6.28 | 1495 9.93 7.73 5.25
i i d
(Nrgir;':aﬁﬂg’;“c rightwhale® 41 050 024 005 <001 0 | 0 0 | 25 166 131 077 578 434 359 270
Sei whale ¢ 1.21 069 @ 041 0.18 | <0.01 | <0.01 0 0 1.82 1.31 1.09 0.76 1.61 1.07 0.82 0.56
Atlantic spotted dolphin 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Atlantic white-sided dolphin | 0.15 | 0.08 = 0.01 0 0 0 0 0 302.06 | 207.64 | 171.37 | 11291 167.81 116.91 84.74 @ 52.64
Common dolphin 0 0 0 0 0 0 0 0 0 0 0 0 19.52 = 8.41 0.67 0
Bottlenose dolphin, coastal 0 0 0 0 0 0 0 0 993.20  97.45 0 0 786.04 | 400.97 | 250.17 | 114.08
MF Bottlenose dolphin, offshore = 7.24 0 0 0 0 0 0 0 6428.45/4331.19 3416.59 2050.28 3530.66 2388.91 1696.19 1049.49
Risso’s dolphin <0.01 | <0.01 | <0.01 0 <0.01 0 0 0 1035 | 7.24 6.03 4.15 5.99 4.19 3.09 1.97
Long-finned pilot whale 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Short-finned pilot whale 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sperm whale ¢ 0 0 0 0 0 0 0 0 0 0 0 0 <0.01 0 0 0
HF Harbor porpoise (sensitive) | 40.51 # 22.44 1252 3.17 @ 4.16 130  0.33 | 0.12 | 69.67 4824  39.23  26.30 246.01 | 193.18 | 161.62 | 126.90
PPW Gray seal 35.15 1 10.26  2.00 | 0.02 @ 0.16 0 0 0 191.33 | 117.98 | 94.34 | 60.59 | 139.23  88.26 @ 68.34 | 41.30
Harbor seal 8458 2421  7.03 | 068 @ 0.66 | 0.02 0 0 444.49 | 280.32 | 213.40 | 134.64 | 320.39  205.22 156.16 @ 97.11

2 NOAA (2005).

® Wood et al. (2012).

¢ Different levels of broadband sound attenuation are shown for comparison; Atlantic Shores is committing to a sound level attenuation of 10 dB.
4 Listed as Endangered under the ESA.
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Table 26. Construction Schedule 2, Years 1 and 2 combined — Full Buildout: The mean number of marine mammals predicted to receive sound levels above
exposure criteria with sound attenuation. Construction Schedule 2 assumes all WTGs and the met tower are installed on jacket foundations each with four 5-m pin
piles and OSSs are installed on jacket foundations each with twenty-four 5-m pin piles.

Fin whale ¢ 2330 1323 7.85 343 | 0.04 @ 0.02 35.02 | 2512 | 2096 14.57 | 30.90 @ 20.48 15.67 @ 10.78
Minke whale 253.79/102.69 37.97  6.88 | 0.22  <0.01 0 0 571.86 | 410.92 | 334.40 223.91 | 409.66  287.07 232.49 | 165.01
LF Humpback whale 2717 | 1358 | 6.95 @ 2.47 | 0.04 @ <0.01 0 0 4400 | 29.22 | 22.70 1450 | 3454 | 2295 17.87 | 12.13
(Nrgir;':a/t*i:gr)‘“c right whale © 294 120 059 013 <001 O O 0 | 623 405 318 188 1408 1058 876 @ 6.58
Sei whale ¢ 291 | 164 097 042 <0.01 <0.01 0 0 4.37 314 | 262 1.81 386 | 255 1.96 1.34
Atlantic spotted dolphin 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Atlantic white-sided dolphin 0.35 | 0.18 | 0.02 0 0 0 0 0 696.23  478.41 | 395.17 | 259.78 | 386.63 | 269.42 | 195.09 | 121.13
Common dolphin 0 0 0 0 0 0 0 0 0 0 0 0 4528 | 19.50 @ 1.35 0
Bottlenose dolphin, coastal 0 0 0 0 0 0 0 0 2194.15 | 204.79 0 0 1733.98| 886.71 | 552.19 | 251.78
MF Bottlenose dolphin, offshore 1583 0 0 0 0 0 0 0 14223.82/9581.29 7559.96 4530.62 7811.27 5284.00 3750.38/2318.95
Risso’s dolphin 0.02 | <0.01 | <0.01 0 0.01 0 0 0 2448 | 1712 | 1428 9.81 | 1418 @ 9.91 730 | 4.66
Long-finned pilot whale 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Short-finned pilot whale 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sperm whale ¢ 0 0 0 0 0 0 0 0 0 0 0 0 <0.01 0 0 0
HF Harbor porpoise (sensitive) 117.76| 65.19 1 36.30 | 9.11 | 12.07 | 3.75 # 0.94 | 0.34 | 202.68  140.31 114.17 | 76.41 716.06 562.24 470.32 | 369.25
PPW Gray seal 86.76 | 2519 487 @ 0.04  0.39 0 0 0 473.02 | 291.63 | 233.43 | 149.63 | 344.28 | 218.26 | 168.98 | 102.02
Harbor seal 208.64| 59.47 1721 | 1.68 | 1.64 @ 0.04 0 0 1099.03  692.99 | 528.03 | 332.45 | 792.20 | 507.47 ' 386.13 | 239.99

2 NOAA (2005).

® Wood et al. (2012).

¢ Different levels of broadband sound attenuation are shown for comparison; Atlantic Shores is committing to a sound level attenuation of 10 dB.
d Listed as Endangered under the ESA.

Version 2.0 15



JASCO Applied Sciences Memo: Exposure and Take Estimate Update

2.1.2. Project 1 Plus Overlap

Table 27. Construction Schedule 2, Year 1 — Project 1 plus Overlap: The mean number of marine mammals predicted to receive sound levels above exposure
criteria with sound attenuation. Construction Schedule 2 assumes all WTGs and the met tower are installed on jacket foundations each with four 5-m pin piles and
OSSs are installed on jacket foundations each with twenty-four 5-m pin piles.

Attenuation (dB)© Attenuation (dB) ©
Fin whale d 13.07  7.41 4.39 1.91 0.02 | 0.01 19.64 14.09 | 11.76 8.16 17.33 1 1148 | 8.79 6.04
Minke whale 145,96 58.88 | 21.69 @ 3.91 0.12 | <0.01 0 0 329.48 | 236.71 192.68  128.80  235.99 165.34 | 133.96 = 94.99
LF Humpback whale 1540 7.69 @ 3.93 1.39  0.02 | <0.01 0 0 2496 @ 16.57 @ 12.88 8.21 19.60 | 13.02 @ 10.14 | 6.87
H H d
?ln?irgt;':aﬁ:gr)]tlc right whale 173 071 035 008 <001 0 0 0 367 239 18 111 831 624 516 3.88
Sei whale 1.70 096 @ 0.57 @ 0.24 | <0.01 <0.01 0 0 2.55 1.83 1.53 1.05 2.25 1.49 1.14 0.78
Atlantic spotted dolphin 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Atlantic white-sided dolphin 0.20 | 0.10 | 0.01 0 0 0 0 0 394.17 | 270.77 | 223.80  146.87 | 218.83 | 152.51 110.35 | 68.49
Common dolphin 0 0 0 0 0 0 0 0 0 0 0 0 2576 | 11.09 | 0.67 0
Bottlenose dolphin, coastal 0 0 0 0 0 0 0 0 1200.96 107.34 0 0 947.94 | 485.74 | 302.03 | 137.70
MF Bottlenose dolphin, offshore 8.59 0 0 0 0 0 0 0 7795.37/5250.10 4143.37 2480.34/4280.61 2895.09 2054.191269.46
Risso’s dolphin <0.01 | <0.01 | <0.01 0 <0.01 0 0 0 14.14 = 9.88 8.25 5.66 8.18 5.72 4.22 2.69
Long-finned pilot whale 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Short-finned pilot whale 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sperm whale ¢ 0 0 0 0 0 0 0 0 0 0 0 0 <0.01 0 0 0
HF Harbor porpoise (sensitive) 7725 | 4275 | 23.78  5.94 791 2.45 | 0.61 0.22 | 133.01 | 92.07 @ 7494 50.11 | 470.05 369.06  308.70 242.36
PPW Gray seal 51.60 1493 | 286 | 0.02 @ 0.23 0 0 0 281.70 | 173.65 | 139.09 @ 89.04 | 205.05 | 130.00 100.64 @ 60.72
Harbor seal 124.06 35.26  10.19 | 1.00 0.98 | 0.02 0 0 654.54 | 412.67 314.63  197.81 471.81 302.25 | 229.98 | 142.88

2 NOAA (2005).

® Wood et al. (2012).

¢ Different levels of broadband sound attenuation are shown for comparison; Atlantic Shores is committing to a sound level attenuation of 10 dB.
d Listed as Endangered under the ESA.
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2.1.3. Project 2 Plus Overlap

Table 28. Construction Schedule 2, Year 1 — Project 2 plus Overlap: The mean number of marine mammals predicted to receive sound levels above exposure
criteria with sound attenuation. Construction Schedule 2 assumes all WTGs and the met tower are installed on jacket foundations each with four 5-m pin piles and
OSSs are installed on jacket foundations each with twenty-four 5-m pin piles.

Attenuation (dB) ©
Fin whale ¢ 0.72 # 041 024 @ 0.10 | <0.01 | <0.01 1.09 0.78 0.65 0.45 0.96 0.63 0.49 0.33
Minke whale 116 | 046 @ 0.16 | 0.03 | <0.01 0 0 0 2.65 1.90 1.55 1.03 1.90 1.33 1.08 0.76
Humpback whale 1.81 | 090  0.46 | 0.16 @ <0.01 0 0 0 2.95 1.96 1.53 0.96 2.32 1.54 1.20 0.81
i North Atlantic right whale
(migrating) 0.40 @ 0.16 | 0.08 | 0.02 | <0.01 0 0 0 0.85 0.55 0.43 0.25 1.92 1.44 1.19 0.90
Sei whale ¢ 0.38 | 0.21 | 0.13 | 0.05 | <0.01 | <0.01 0 0 0.57 0.41 0.34 0.23 0.50 0.33 0.26 0.17
Atlantic spotted dolphin 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Atlantic white-sided dolphin 0.02 | <0.01 0 0 0 0 0 0 38.62 | 26.47 | 2198 | 1424 | 2139 | 1492  10.74 | 6.64
Common dolphin 0 0 0 0 0 0 0 0 0 0 0 0 5.26 2.26 0 0
Bottlenose dolphin, coastal 0 0 0 0 0 0 0 0 5459 @ 2.60 0 0 4254 | 2227 1363 6.20
MF | Bottlenose dolphin, offshore 0.37 0 0 0 0 0 0 0 378.78  254.63 | 201.39  119.17 | 207.81 140.27 | 99.20 = 60.95
Risso’s dolphin <0.01 | <0.01 | <0.01 0 <0.01 0 0 0 4.47 3.12 2.61 1.78 2.58 1.81 1.33 0.85
Long-finned pilot whale 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Short-finned pilot whale 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sperm whale ¢ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
HF Harbor porpoise (sensitive) 1764 | 975 540 | 133 180 055 | 0.14 | 0.05 3041 21.04 1714 1143 107.56 84.43 | 70.61 @ 55.43
PPW Gray seal 8.66 246 | 0.45 0 0.04 0 0 0 47.57 | 29.31 | 23.56 | 1498 | 34.65 2197  17.00 10.23
Harbor seal 20.78 582 166 | 0.17 | 0.17 0 0 0 110.57 | 69.67 | 53.29 | 33.26 79.71 51.08  38.86 24.09
NOAA (2005).

Wood et al. (2012).
Different levels of broadband sound attenuation are shown for comparison; Atlantic Shores is committing to a sound level attenuation of 10 dB.
Listed as Endangered under the ESA.

a o o o
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Table 29. Construction Schedule 2, Year 2 — Project 2 plus Overlap: The mean number of marine mammals predicted to receive sound levels above exposure
criteria with sound attenuation. Construction Schedule 2 assumes all WTGs and the met tower are installed on jacket foundations each with four 5-m pin piles and
OSSs are installed on jacket foundations each with twenty-four 5-m pin piles.

Attenuation (dB) ° Attenuation (dB) ©
Fin whale ¢ 1024 | 582 346 | 151  0.02 | <0.01 15.38 | 11.03 | 9.20 6.41 13.57 | 9.00 6.88 4.74
Minke whale 107.83 | 43.81 | 16.27 | 2.97 | 0.10 | <0.01 0 0 242.38 17421 | 141.72 9510 | 173.67 121.73 | 98.53 | 70.02
LF Humpback whale 11.77 | 589 @ 3.02 | 1.08 @ 0.02 | <0.01 0 0 19.04 | 12.65 @ 9.82 6.28 | 1495 9.93 7.73 5.25
i i d
(Nrgir;':a/t*i:gr)‘“c right whale 121 050 024 005 <001 0 0 | 0 256 166 131 077 578 434 359 270
Sei whale ¢ 1.21 069 | 041  0.18 | <0.01 | <0.01 0 0 1.82 1.31 1.09 0.76 1.61 1.07 0.82 0.56
Atlantic spotted dolphin 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Atlantic white-sided dolphin 0.15 | 0.08 @ 0.01 0 0 0 0 0 302.06  207.64 | 171.37 | 112.91 | 167.81 | 116.91 | 84.74 52.64
Common dolphin 0 0 0 0 0 0 0 0 0 0 0 0 19.52 | 8.41 0.67 0
Bottlenose dolphin, coastal 0 0 0 0 0 0 0 0 993.20  97.45 0 0 786.04 | 400.97 | 250.17 | 114.08
MF | Bottlenose dolphin, offshore 7.24 0 0 0 0 0 0 0 6428.45/4331.19/3416.592050.28 3530.66 2388.911696.191049.49
Risso’s dolphin <0.01 | <0.01 | <0.01 0 <0.01 0 0 0 1035 | 7.24 6.03 4.15 5.99 4.19 3.09 1.97
Long-finned pilot whale 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Short-finned pilot whale 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sperm whale ¢ 0 0 0 0 0 0 0 0 0 0 0 0 <0.01 0 0 0
HF Harbor porpoise (sensitive) 4051 | 22.44 | 1252 317 | 416 @ 1.30  0.33 | 0.12 | 69.67 | 4824 | 39.23 @ 26.30 246.01 193.18 | 161.62  126.90
PPW Gray seal 35.15 1 10.26 | 2.00 0.02 @ 0.16 0 0 0 191.33 | 117.98 | 94.34 | 60.59 | 139.23 88.26 | 68.34 & 41.30
Harbor seal 8458 2421  7.03 | 0.68 | 0.66 | 0.02 0 0 444,49 1 280.32 | 213.40 | 134.64 | 320.39 | 205.22 | 156.16 = 97.11

2 NOAA (2005).

® Wood et al. (2012).

¢ Different levels of broadband sound attenuation are shown for comparison; Atlantic Shores is committing to a sound level attenuation of 10 dB.
d Listed as Endangered under the ESA.
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Table 30. Construction Schedule 2, Years 1 and 2 combined — Project 2 plus Overlap: The mean number of marine mammals predicted to receive sound levels
above exposure criteria with sound attenuation. Construction Schedule 2 assumes all WTGs and the met tower are installed on jacket foundations each with four
5-m pin piles and OSSs are installed on jacket foundations each with twenty-four 5-m pin piles.

Behavior

ka Lp a Lp &

Fin whale ¢ 10.96 = 6.23 | 3.70 162 | 0.02 | <0.01 0 0 16.47 | 1182 | 986 @ 6.86 @ 1453 | 9.63 | 7.37 | 5.07
Minke whale 108.99 | 44.27  16.44 | 3.00 @ 0.10 | <0.01 0 0 | 245.03 176.11 | 143.27 | 96.13 175.57 123.05 99.60 | 70.78
LF Humpback whale : 13.58 | 6.79 | 3.47 123 | 0.02 | <0.01 0 0 21.99 1460 1135 | 7.25 1727 1147 893 @ 6.06
(Nrgir;':aﬁﬂg’;“c right whale 160 066 032 007 <001 0 0 | 0 34 221 174 103 770 578 479 360
Sei whale ¢ 159 | 0.90  0.53 | 0.23 | <0.01 | <0.01 0 0 2.39 172 144 | 099 | 2.11 1.40 1.07 | 073
Atlantic spotted dolphin 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Atlantic white-sided dolphin 0.17 | 0.09 | 0.01 0 0 0 0 0 340.68 234.11|193.35 127.15 189.20 131.84 95.48 | 59.29
Common dolphin 0 0 0 0 0 0 0 0 0 0 0 0 2478  10.66 @ 0.67 0
Bottlenose dolphin, coastal 0 0 0 0 0 0 0 0 1047.78 100.05 0 0 828.58 | 423.24 | 263.79 | 120.29
MF Bottlenose dolphin, offshore 7.61 0 0 0 0 0 0 0 6807.234585.82/3617.98/2169.45 3738.47 2529.17 1795.39 1110.44
Risso’s dolphin <0.01 | <0.01 | <0.01 0 <0.01 0 0 0 1481 | 10.36 | 864 | 593 | 858 | 6.00 442 | 2.82
Long-finned pilot whale 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Short-finned pilot whale 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sperm whale ¢ 0 0 0 0 0 0 0 0 0 0 0 0 <0.01 0 0 0
HF Harbor porpoise (sensitive) 5815 3219 1793 450 596 @ 1.85 | 0.47 @ 0.17 100.08 69.28 56.37 | 37.73 353.56 277.62  232.23 182.33
PPW Gray seal 4381 1272 | 2.46 @ 0.02 | 0.20 0 0 0 23890 147.29 | 117.90 7557 173.88 110.23 85.34 @ 51.52
Harbor seal 105.36 | 30.03  8.69 | 0.85 @ 0.83 | 0.02 0 0 | 555.06 | 349.99  266.69 | 167.89 400.10 256.30 195.02 121.20

2 NOAA (2005).

® Wood et al. (2012).

¢ Listed as Endangered under the ESA.

d Different levels of broadband sound attenuation are shown for comparison; Atlantic Shores is committing to a sound level attenuation of 10 dB.
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2.2. Exposure Estimates — Vibratory Pile Driving for Cofferdam

Installation and Removal

Table 31. Vibratory pile driving for cofferdam installation and removal, injury: maximum estimated exposures above
the injury acoustic criteria from cofferdam installation and removal during Years 1 and 2. The vibratory sheet pile
driving activities are expected to occur during a single year at each location.

Year 1 Year 2 Maximum total
(Atlantic) (Monmouth) exposures

Fin whale?® <0.01 <0.01 <0.01
Minke whale <0.01 <0.01 <0.01
LF Humpback whale <0.01 <0.01 <0.01
North Atlantic right whale® <0.01 <0.01 <0.01
Sei whale? <0.01 <0.01 <0.01
Atlantic spotted dolphin 0 0 0
Atlantic white-sided dolphin 0 0 0
Common dolphin 0 0 0
Bottlenose dolphin, coastal 0 0 0
MF Bottlenose dolphin, offshore 0 0 0
Risso’s dolphin 0 0 0
Pilot whale, long-finned 0 0 0
Pilot whale, short-finned 0] 0 0
Sperm whale? 0 0 0
HF Harbor porpoise 0.09 0.28 0.37
Gray seal <0.01 <0.01 <0.01
A Harbor seal <0.01 <0.01 0.01

@ Listed as Endangered under the ESA.

Table 32. Vibratory pile driving for cofferdam installation and removal, behavior: maximum estimated exposures
above the behavioral acoustic criterion from cofferdam installation and removal during Years 1 and 2. The vibratory

sheet pile driving activities are expected to occur during a single year at each location.

Year 1 Year 2 Maximum total
(VEL)] (Monmouth) exposures

Fin whale? 0.65 4.14 4.79
Minke whale 1.70 18.66 20.36
LF Humpback whale 1.43 4.70 6.13
North Atlantic right whale 1.15 1.23 2.38
Sei whale? 0.23 1.62 1.85
Atlantic spotted dolphin 0.17 1.16 1.33
Atlantic white-sided dolphin 0.63 7.31 7.94
Common dolphin 6.56 73.01 79.58
Bottlenose dolphin, coastal 1835.52 607.13 2442 .65
MF Bottlenose dolphin, offshore 0.00 307.29 307.29
Risso’s dolphin 0.02 0.70 0.72
Pilot whale, long-finned 0.00 <0.01 0.01
Pilot whale, short-finned 0.00 <0.01 <0.01
Sperm whale? 0.02 0.28 0.30
HF Harbor porpoise 10.28 98.23 108.51
PPW Gray seal 113.04 158.86 271.91
Harbor seal 253.98 356.92 610.90

@ Listed as Endangered under the ESA.
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2.3. Exposure Estimates — HRG Surveys

Table 33. Maximum yearly and maximum total estimated exposures above the behavioral acoustic criterion from HRG
surveys.

Maximum total
exposures for all

Maximum yearly

exposures 5 years of surveys
Fin whale? 2 10
Minke whale 4 20
LF Humpback whale 1 5
North Atlantic right whale ® 1 5
Sei whale? 1 5
Atlantic spotted dolphin 1 5
Atlantic white-sided dolphin 3 15
Common dolphin 14 70
Bottlenose dolphin, coastal ® 113 565
MF Bottlenose dolphin, offshore ® 225 1125
Risso’s dolphin 1 5
Pilot whale, long-finned 1 5
Pilot whale, short-finned 1 5
Sperm whale? 1 5
HF Harbor porpoise 24 120
Gray seal 41 205
PR Harbor seal 91 455

@ Listed as Endangered under the ESA.
® Assumes 33 % of bottlenose dolphins are from the coastal stock because ~33 % of the survey area is in waters <20 m deep.
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3. Take Estimates

3.1. Take Estimates — Impact Pile Driving

3.1.1. Full Buildout

Table 34. Level A and Level B take estimates for impact pile driving — Full Buildout.

ITA Request Year 2 e ITA request Year 3
1

Fin whale? 6,802 0.25 0.21 0.43
Minke whale 21,968 193 0.98 7 142 0.72 335 1.70
LF  Humpback whale 1,396 4 13 1.22 4 10 1.00 7 23 2.15
North Atlantic right whale2® = 338 0 4 1.18 0 4 1.18 0 8 2.37
Sei whale P 6,292 1 3 0.06 1 3 0.06 1 6 0.11
Atlantic spotted dolphin® 39,921 0 100 0.25 0 100 0.25 0 200 0.50
Atlantic white-sided dolphin | 93,233 1 224 0.24 1 172 0.19 1 396 0.43
Common dolphin® 172,974 0 193 0.11 0 157 0.09 0 349 0.20
Bottlenose dolphin, coastal® = 6,639 0 14 0.21 0 14 0.21 0 28 0.42
MF  Bottlenose dolphin, offshore | 62,851 0 4144 6.59 0 3417 | 5.44 0 7560 @ 12.03
Risso’s dolphin® 35,215 1 30 0.09 1 30 0.09 1 60 0.17
Long-finned pilot whale ® 39,215 0 20 0.05 0 20 0.05 0 40 0.10
Short-finned pilot whale® 28,924 0 6 0.02 0 6 0.02 0 12 0.04
Sperm whale @° 4,349 0 2 0.05 0 2 0.05 0 4 0.09
HF  Harbor porpoise 95543 24 75 0.10 13 40 0.06 37 115 0.16
Gray seal 27,300 3 140 0.52 95 0.36 5 234 0.88

PPW 2
Harbor seal 6133 11 315 053 8 214 036 18 | 529 | 0.89

2 Listed as Endangered under the ESA.

® Level B take estimate rounded up to one average group size for yearly take and to two average group sizes for total take
estimates.

¢ Level B take estimate for common dolphins is the daily sighting rate from site characterization surveys multiplied by the
number of pile driving days.

4 Max % is the maximum percentage of the species' stock from NMFS 2022 draft SARs (NOAA Fisheries 2023) that could be
taken, calculated as Level A take plus Level B take divided by stock size, multiplied by 100.

¢ Pile driving activities are planned to occur during Year 2 and Year 3 (expected to be 2026 and 2027) of the 5-year period of the
ITA request. Thus, ITA request Year 2 and Year 3 in take tables are equivalent to Construction Schedule Year 1 and Year 2 for
impact pile driving activities.
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3.1.2. Project 1 Plus Overlap

Table 35. Level A and Level B take estimates for impact pile driving — Project 1 plus Overlap

ITA request Year 2¢ ITA request Year 3 Total

Fin whale 2 6,802 0.25 0.00 0.25
Minke whale 21,968 193 0.98 0 0 0.00 193 0.98

LF  Humpback whale 1,396 4 13 1.22 0 0 0.00 4 13 1.22
North Atlantic right whale®® = 338 0 4 1.18 0 0 0.00 0 4 1.18

Sei whale #° 6,292 1 3 0.06 0 0 0.00 1 3 0.06
Atlantic spotted dolphin® 39,921 0 100 0.25 0 0 0.00 0 100 0.25
Atlantic white-sided dolphin | 93,233 1 224 0.24 0 0 0.00 1 224 0.24
Common dolphin ¢ 172,974 0 193 0.11 0 0 0.00 0 193 0.11
Bottlenose dolphin, coastal® = 6,639 0 14 0.21 0 0 0.00 0 14 0.21

MF  Bottlenose dolphin, offshore | 62,851 0 4144 6.59 0 0 0.00 0 4144 6.59
Risso’s dolphin® 35,215 1 30 0.09 0 0 0.00 1 30 0.09
Long-finned pilot whale 39,215 0 20 0.05 0 0 0.00 0 20 0.05
Short-finned pilot whale ° 28,924 0 6 0.02 0 0 0.00 0 6 0.02
Sperm whale #° 4,349 0 2 0.05 0 0 0.00 0 2 0.05

HF  Harbor porpoise 95,543 24 75 0.10 0 0 0.00 24 75 0.10
PPW Gray seal 27,300 3 140 0.52 0 0 0.00 3 140 0.52
Harbor seal 61,336 11 315 0.53 0 0 0.00 11 315 0.53

@ Listed as Endangered under the ESA.

b Take estimate rounded up to one average group size for ITA request Year 2 and total Level B take estimates.

¢ Level B take estimate for common dolphins is the daily sighting rate from site characterization surveys multiplied by the
number of pile driving days.

4 Max % is the maximum percentage of the species' stock from NMFS 2022 draft SARs (NOAA Fisheries 2023) that could be
taken, calculated as Level A take plus Level B take divided by stock size, multiplied by 100.

¢ Pile driving activities are planned to occur during Year 2 and Year 3 (expected to be 2026 and 2027) of the 5-year period of the
ITA request. Thus, ITA request Year 2 and Year 3 in take tables are equivalent to Construction Schedule Year 1 and Year 2 for
impact pile driving activities. Project 1 is expected to be installed completely during ITA request Year 2 (Construction Schedule
Year 1), therefore there is no take requested for Project 1 plus Overlap for ITA request Year 3.
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3.1.3. Project 2 Plus Overlap

Table 36. Level A and Level B take estimates for impact pile driving — Project 2 plus Overlap

ITA request Year 2¢ ITA request Year 3 Total

Fin whale ° 6,802 0.04 0.21 0.21
Minke whale 21,968 1 2 0.01 142 0.72 144 0.73

LF  Humpback whale 1,396 1 2 0.21 4 10 1.00 4 12 1.15
North Atlantic right whale®® = 338 0 4 1.18 0 4 1.18 0 8 2.37

Sei whale #° 6,292 1 3 0.06 1 3 0.06 1 6 0.11
Atlantic spotted dolphin® 39,921 0 100 0.25 0 100 0.25 0 200 0.50
Atlantic white-sided dolphin | 93,233 0 22 0.02 1 172 0.19 1 194 0.21
Common dolphin ¢ 172,974 0 10 0.01 0 157 0.09 0 166 0.10
Bottlenose dolphin, coastal® = 6,639 0 14 0.21 0 14 0.21 0 28 0.42

MF  Bottlenose dolphin, offshore | 62,851 0 202 0.32 0 3417 | 5.44 0 3618 | 5.76
Risso’s dolphin® 35,215 1 30 0.09 1 30 0.09 1 60 0.17
Long-finned pilot whale 39,215 0 20 0.05 0 20 0.05 0 40 0.10
Short-finned pilot whale ° 28,924 0 6 0.02 0 6 0.02 0 12 0.04
Sperm whale #° 4,349 0 2 0.05 0 2 0.05 0 4 0.09

HF  Harbor porpoise 95,543 6 18 0.03 13 40 0.06 18 57 0.08
PPW Gray seal 27,300 1 24 0.09 2 95 0.36 3 118 0.44
Harbor seal 61,336 2 54 0.09 8 214 0.36 9 267 0.45

@ Listed as Endangered under the ESA.

b Level B take estimates rounded up to one average group size for yearly takes and to two average group sizes for total take
estimates. For fin whales Level B take was only rounded up to one group size for Year 2.

¢ Level B take estimate for common dolphins is the daily sighting rate from site characterization surveys multiplied by the
number of pile driving days.

4 Max % is the maximum percentage of the species' stock from NMFS 2022 draft SARs (NOAA Fisheries 2023) that could be
taken, calculated as Level A take plus Level B take divided by stock size, multiplied by 100.

¢ Pile driving activities are planned to occur during Year 2 and Year 3 (expected to be 2026 and 2027) of the 5-year period of the
ITA request. Thus, ITA request Year 2 and Year 3 in take tables are equivalent to Construction Schedule Year 1 and Year 2 for
impact pile driving activities.
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3.2. Take Estimates — Vibratory Pile Driving for Cofferdam Installation
and Removal

Table 37. Yearly and total Level B take estimates for vibratory pile driving from cofferdam installation and removal.

ITA request Year 1¢ | ITA request Year 2 Total
(Atlantic) (Monmouth)
2° 5 6°
19 21

Fin whale?
Minke whale

LF  Humpback whale 2 5 7
North Atlantic right whale 4° 40 8°
Sei whale? 3° 30 5°
Atlantic spotted dolphin 100° 100° 200°
Atlantic white-sided dolphin 22° 22° 430
Common dolphin¢ 19 74 93
Bottlenose dolphin, coastal 1836 608 2444

MF  Bottlenose dolphin, offshore 0 308 308
Risso’s dolphin 30° 30° 60°
Long-finned pilot whale 20° 20° 40°
Short-finned pilot whale 6° 6° 12°
Sperm whale? 2° 2° 4°

HF  Harbor porpoise 11 99 109
Gray seal 114 159 272

e Harbor seal 254 357 611

@ Listed as Endangered under the ESA.

® Level B take request increased to one average group size, which is not a whole number so is rounded up to an integer; total is
the average group size multiplied by 2 and then rounded up to a whole number.

¢ The take estimate for common dolphins for Year 1 is the average daily sighting rate from site characterization surveys
multiplied by the number of survey days, which is then rounded up to a whole number. For Year 2 and for the 2 years
combined, the estimated exposures were higher than the sighting rate so the exposure estimates were used as a conservative
estimate. The exposure estimates provided in the previous section are not whole numbers so they were rounded up to a whole
number.

4 Cofferdam installation/removal is planned to occur during ITA request Year 1 and Year 2 (expected to be 2025 and 2026) of the
5-year period of the ITA request.
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3.3. Take Estimates — HRG Surveys

3.3.1. Full Buildout

Table 38. Maximum yearly and maximum total Level B takes calculated for HRG surveys.

Memo: Exposure and Take Estimate Update

Maximum yearly | Maximum total
Level B takes Level B takes

Fin whale? 2 10
Minke whale 4 20
LF Humpback whale 1 5
North Atlantic right whale® 1 5
Sei whale P 2 10
Atlantic spotted dolphin © 100 500
Atlantic white-sided dolphin 3 15
Common dolphin ¢ 93 465
Bottlenose dolphin, coastal 113 565
MF Bottlenose dolphin, offshore 225 1125
Risso’s dolphin © 30 150
Pilot whale, long-finned ° 20 100
Pilot whale, short-finned ° 6 30
Sperm whale? 1 5
HF Harbor porpoise 24 120
Gray seal 41 205
REW Harbor seal 91 455

@ Listed as Endangered under the ESA.

® Take estimate for sei whales based on a 2020 sighting of 2 animals during site characterization surveys.

¢ Take estimates for these species were rounded up to one group size.
4 Take estimate for common dolphins uses the daily sighting rate from site characterization surveys multiplied by the number of

survey days.
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3.3.2. Project 1

Memo: Exposure and Take Estimate Update

Table 39. Maximum yearly and maximum total Level B takes for HRG surveys — Project 1.

Maximum yearly | Maximum total
Level B takes Level B takes

Fin whale? 1 5
Minke whale 2 10
LF Humpback whale 1 5
North Atlantic right whale 1 5
Sei whale? 1 5
Atlantic spotted dolphin® 1 5
Atlantic white-sided dolphin 2 10
Common dolphin® 7 35
Bottlenose dolphin, coastal 57 285
MF Bottlenose dolphin, offshore 113 565
Risso’s dolphin® 1 5
Pilot whale, long-finned ® 1 5
Pilot whale, short-finned® 1 5
Sperm whale? 1 5
HF Harbor porpoise 12 60
Gray seal 21 105
REW Harbor seal 46 230

@ Listed as Endangered under the ESA.

® Take estimates for these species were rounded up to one group size before splitting into Project 1 and Project 2.
¢ Take estimate for common dolphins is the daily sighting rate from site characterization surveys multiplied by the number of

survey days.

3.3.3. Project 2

Table 40. Maximum yearly and maximum total Level B takes for HRG surveys — Project 2.

Maximum yearly Maximum total
Level B takes Level B takes

Fin whale? 1 5
Minke whale 2 10
LF Humpback whale 0 0
North Atlantic right whale 0 0
Sei whale? 0 0
Atlantic spotted dolphin® 0 0
Atlantic white-sided dolphin 1 5
Common dolphin ¢ 7 35
Bottlenose dolphin, coastal 56 280
MF Bottlenose dolphin, offshore 112 560
Risso’s dolphin® 0 0
Pilot whale, long-finned ° 0 0
Pilot whale, short-finned® 0 0
Sperm whale? 0 0
HF Harbor porpoise 12 60
Gray seal 20 100
A Harbor seal 45 225

2 Listed as Endangered under the ESA.

® Take estimates for these species were rounded up to one group size before splitting into Project 1 and Project 2.
¢ Take estimate for common dolphins uses the daily sighting rate from site characterization surveys multiplied by the number of

survey days.
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4. Number of Takes Requested — All Activities

4.1. Full Buildout

Table 41. Requested Level A and Level B takes by year for all activities conducted during construction of Atlantic Shores — Full Buildout.

ITA request Year 1 9 ITA request Year 2 ITA request Year 3 ITA request Year 4 ITA request Year 5
1

Fin whale >® 6,802 0.06 0.35 0.24 0.03 0.03

Minke whale 21,968 0 0.03 216 1.08 7 146 0.74 0 4 0.02 O 4 0.02

LF | Humpback whale 1,396 0 3 0.21 4 19 1.65 4 11 1.07 0 1 0.07 0 1 0.07
North Atlantic right whale ¢ | 338 0 5 1.48 0 9 2.66 0 5 1.48 0 1 0.30 0 1 0.30

Sei whale bc¢ 6,292 0 5 0.08 1 8 0.14 1 5 0.10 0 2 0.03 0 2 0.03
Atlantic spotted dolphin®%¢ | 39,921 0 200 0.50 0 300 0.75 0 200 0.50 0 100 0.25 0 100 0.25
Atlantic white-sided dolphin® | 93,233 0 25 0.03 1 249 0.27 1 175 0.19 0 3 0.00 0 3 0.00
Common dolphin 172,974 0 112 0.06 0 360 0.21 0 250 0.14 0 93 0.05 0 93 0.05
Bottlenose dolphin, coastal® | 6,639 0 1949 @ 29.36 0 735 11.07 0 127 1.91 0 113 1.70 0 113 1.70

MF Bottlenose dolphin, offshore | 62,851 0 225 0.36 0 4677 | 7.44 0 3642 @ 5.79 0 225 0.36 0 225 0.36
Risso’s dolphin ¢de 35,215 0 60 0.17 1 90 0.26 1 60 0.17 0 30 0.09 0 30 0.09
Long-finned pilot whale¢¢¢ | 39,215 0 40 0.10 0 60 0.15 0 40 0.10 0 20 0.05 0 20 0.05
Short-finned pilot whale ¢ | 28,924 0 12 0.04 0 18 0.06 0 12 0.04 0 6 0.02 0 6 0.02
Sperm whale Pc© 4,349 0 3 0.07 0 5 0.11 0 3 0.07 0 1 0.02 0 1 0.02

HF | Harbor porpoise 95,543 0 35 0.04 24 198 0.23 13 64 0.08 0 24 0.03 0 24 0.03
PPW Gray seal 27,300 0 155 0.57 3 340 1.26 2 136 0.51 0 41 0.15 0 41 0.15
Harbor seal 61,336 0 345 0.56 11 763 1.26 8 305 0.51 0 91 0.15 0 91 0.15

2 Max % is the maximum percentage of the species' stock from NMFS 2022 draft SARs (NOAA Fisheries 2023) that could be taken annually, calculated as Level A take plus Level B
take divided by stock size, multiplied by 100.

Listed as Endangered under the ESA.

Level B take estimate for impact pile driving rounded up to one average group size; impact pile driving scheduled to occur during Year 2 and Year 3.

Level B take estimate for HRG surveys rounded up to one group size; HRG surveys occur during all 5 years.

Level B take estimate for cofferdam vibratory piling rounded up to one group size; cofferdam installation scheduled to occur during Year 1 and Year 2.

Level B take estimate for common dolphins is the daily sighting rate from site characterization surveys multiplied by the number of HRG survey or pile driving days.

Years 1-5 are expected to be in 2025-2029.

@ - o a o o
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Table 42. Summary of total Level A and Level B takes for all activities conducted during construction of Atlantic Shores — Full Buildout.

5 Year total

Fin whale >¢ 6,802 8 38 0.68
Minke whale 21,968 38 376 1.88

LF  Humpback whale 1,396 7 35 3.01
North Atlantic right whale ¢¢ 338 0 21 6.21

Sei whale P¢¢ 6,292 1 22 0.37
Atlantic spotted dolphin ®d¢ 39,921 0 900 2.25
Atlantic white-sided dolphin® 93,233 1 455 0.49
Common dolphin’ 172,974 0 907 0.52
Bottlenose dolphin, coastal © 6,639 0 3037 4574

MF Bottlenose dolphin, offshore 62,851 0 8993 14.31
Risso’s dolphin cd¢ 35,215 1 270 0.77
Long-finned pilot whale ®%¢ 39,215 0 180 0.46
Short-finned pilot whale ®4¢ 28,924 0] 54 0.19
Sperm whale boe 4,349 0 13 0.30

HF Harbor porpoise 95,543 37 345 0.40
PPW Gray seal 27,300 5 712 2.63
Harbor seal 61,336 18 1595 2.63

@ Max percent is the maximum percentage of the species' stock from NMFS 2022 draft SARs (NOAA Fisheries 2023) that could be taken over the 5-year duration of the LOA,
calculated as Level A take plus Level B take divided by stock size, multiplied by 100.

Listed as Endangered under the ESA.

Total Level B take estimate for impact pile driving rounded up to two average group sizes.

Level B take estimate for HRG surveys rounded up to one group size per year; HRG surveys occur during all 5 years.

Level B take estimate for cofferdam vibratory piling rounded up to two group sizes, except for fin whale, which was only rounded up in Year 1.

Level B take estimate for common dolphins is the daily sighting rate from site characterization surveys multiplied by the number of HRG survey or pile driving days.

- o o o o
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4.2. Project 1 Plus Overlap

Table 43. Requested Level A and Level B takes by year for all activities conducted during construction of Atlantic Shores — Project 1 plus Overlap.

ITA request Year 19 ITA request Year 2 ITA request Year 3 ITA request Year 4 ITA request Year 5

Fin whale 6,802 0.04 5 0.26 0.01 0.01 0.01
Minke whale 21,968 0 4 0.02 22 195 0.99 0 2 0.01 0 2 0.01 O 2 0.01

LF  Humpback whale 1,396 0 3 0.21 4 14 1.29 0 1 0.07 0 1 0.07 0 1 0.07
North Atlantic right whale ®¢¢ | 338 0 5 1.48 0 5 1.48 0 1 0.30 0 1 0.30 0 1 0.30

Sei whale Pee 6,292 0 4 0.06 1 4 0.08 0 1 0.02 0 1 0.02 0 1 0.02
Atlantic spotted dolphin ¢¢¢ | 39,921 0 150 0.38 0 150 0.38 0 50 0.13 0 50 0.13 0 50 0.13
Atlantic white-sided dolphin ® | 93,233 0 24 0.03 1 226 0.24 0 2 0.00 0 2 0.00 0 2 0.00
Common dolphin 172,974 0 66 0.04 0 240 0.14 0 47 0.03 0 47 0.03 0 47 0.03
Bottlenose dolphin, coastal © | 6,639 0 1893 | 28.51 0 71 1.07 0 57 0.86 0 57 0.86 0 57 0.86

MF  Bottlenose dolphin, offshore | 62,851 0 113 0.18 0 4257 | 6.77 0 113 0.18 0 113 0.18 0 113 0.18
Risso’s dolphin ¢de 35,215 0 45 0.13 1 45 0.13 0 15 0.04 0 15 0.04 0 15 0.04
Long-finned pilot whale ¢ | 39,215 0 30 0.08 0 30 0.08 0 10 0.03 0 10 0.03 0 10 0.03
Short-finned pilot whale ¢%¢ | 28,924 0 9 0.03 0 9 0.03 0 3 0.01 0 3 0.01 0 3 0.01
Sperm whale ¢® 4,349 0 3 0.07 0 3 0.07 0 1 0.02 0 1 0.02 0 1 0.02

HF  Harbor porpoise 95,543 0 23 0.02 24 87 0.12 0 12 0.01 0 12 0.01 0 12 0.01
PPW Gray seal 27,300 0 135 0.49 3 161 0.60 0 21 0.08 0 21 0.08 0 21 0.08
Harbor seal 61,336 0 300 0.49 11 361 0.61 0 46 0.07 0 46 0.07 0 46 0.07

@ Max % is the maximum percentage of the species' stock from NMFS 2022 draft SARs (NOAA Fisheries 2023) that could be taken annually, calculated as Level A take plus Level B
take divided by stock size, multiplied by 100.

Listed as Endangered under the ESA.

Level B take estimate for impact pile driving rounded up to one average group size; impact pile driving scheduled to occur during Year 2 only.

Level B take estimate for HRG surveys rounded up to one group size; HRG surveys occur during all 5 years.

Level B take estimate for cofferdam vibratory piling rounded up to one group size; cofferdam installation assumed to occur during Year 1.

Level B take estimate for common dolphins is the daily sighting rate from site characterization surveys multiplied by the number of HRG survey or pile driving days.

Years 1-5 are expected to be in 2025-2029.

@ - o a o o
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Table 44. Summary of total Level A and Level B takes for all activities conducted during construction of Atlantic Shores — Project 1 plus Overlap.

- o o o o

5-year total

Fin whale® 6,802 5 19 0.35
Minke whale 21,968 22 205 1.03

LF  Humpback whale 1,396 4 20 1.72
North Atlantic right whale ¢¢ 338 0 13 3.85

Sei whale P¢¢ 6,292 1 11 0.19
Atlantic spotted dolphin ¢d¢ 39,921 0 450 1.13
Atlantic white-sided dolphin® 93,233 1 256 0.28
Common dolphin’ 172,974 0 447 0.26
Bottlenose dolphin, coastal © 6,639 0 2135 32.16

MF  Bottlenose dolphin, offshore 62,851 0 4709 7.49
Risso’s dolphin cd¢ 35,215 1 135 0.39
Long-finned pilot whale ©¢¢ 39,215 0 90 0.23
Short-finned pilot whale ®4¢ 28,924 0] 27 0.09
Sperm whale b¢¢ 4,349 0] 9 0.21

HF Harbor porpoise 95,543 24 146 0.18
PPW Gray seal 27,300 3 359 1.33
Harbor seal 61,336 11 799 1.32

Max percent is the maximum percentage of the species' stock from NMFS 2022 draft SARs (NOAA Fisheries 2023) that could be taken over the 5-year duration of the LOA,

calculated as Level A take plus Level B take divided by stock size, multiplied by 100.

Listed as Endangered under the ESA.
Total Level B take estimate for impact pile driving rounded up to one average group size.

Level B take estimate for HRG surveys rounded up to one group size per year; HRG surveys occur during all 5 years.

Level B take estimate for cofferdam vibratory piling rounded up to one group size; cofferdam installation/removal to occur during Year 1.
Level B take estimate for common dolphins is the daily sighting rate from site characterization surveys multiplied by the number of HRG survey or pile driving days.
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4.3. Project 2 Plus Overlap

Table 45. Requested Level A and Level B takes by year for all activities conducted during construction of Atlantic Shores — Project 2 plus Overlap.

ITA request Year 1 9 ITA request Year 2 ITA request Year 3 ITA request Year 4 ITA request Year 5

Fin whale b€ 6,802 0.01 0.13 0.22 0.01 0.01
Minke whale 21,968 0 2 0.01 1 0.11 144 0.73 0 2 0.01 0 2 0.01

LF | Humpback whale 1,396 0 0 0.00 1 7 0.57 4 10 1.00 0 0 0.00 0 0 0.00
North Atlantic right whale®®¢ | 338 0 0 0.00 0 8 2.37 0 4 1.18 0 0 0.00 0 0 0.00

Sei whale bee 6,292 0 1 0.02 1 7 0.13 1 4 0.08 0 1 0.02 0 1 0.02
Atlantic spotted dolphin®%¢ | 39,921 0 50 0.13 0 250 0.63 0 150 0.38 0 50 0.13 0 50 0.13
Atlantic white-sided dolphin® | 93,233 0 1 0.00 0 45 0.05 1 173 0.19 0 1 0.00 0 1 0.00
Common dolphin 172,974 0 46 0.03 0 130 0.08 0 203 0.12 0 46 0.03 0 46 0.03
Bottlenose dolphin, coastal® | 6,639 0 56 0.84 0 678 | 10.21 0 70 1.05 0 56 0.84 0 56 0.84

MF Bottlenose dolphin, offshore | 62,851 0 112 0.18 0 622 0.99 0 3529 5.61 0 112 0.18 0 112 0.18
Risso’s dolphin cde 35,215 0 15 0.04 1 75 0.22 1 45 0.13 0 15 0.04 0 15 0.04
Long-finned pilot whale¢d¢ | 39,215 0 10 0.03 0 50 0.13 0 30 0.08 0 10 0.03 0 10 0.03
Short-finned pilot whale ¢ | 28,924 0 3 0.01 0 15 0.05 0 9 0.03 0 3 0.01 0 3 0.01
Sperm whale >c© 4,349 0 0 0.00 0 4 0.09 0 2 0.05 0 0 0.00 0 0 0.00

HF | Harbor porpoise 95,543 0 12 0.01 6 129 0.14 13 52 0.07 0 12 0.01 0 12 0.01
PPW Gray seal 27,300 0 20 0.07 1 203 0.75 2 115 0.43 0 20 0.07 0 20 0.07
Harbor seal 61,336 0 45 0.07 2 456 0.75 8 259 0.44 0 45 0.07 0 45 0.07

2 Max % is the maximum percentage of the species' stock from NMFS 2022 draft SARs (NOAA Fisheries 2023) that could be taken annually, calculated as Level A take plus Level B
take divided by stock size, multiplied by 100.

Listed as Endangered under the ESA.

Level B take estimate for impact pile driving rounded up to one average group size; impact pile driving scheduled to occur during Year 2 and Year 3.

Level B take estimate for HRG surveys rounded up to one group size; HRG surveys occur during all 5 years.

Level B take estimate for cofferdam vibratory piling rounded up to one group size; cofferdam installation/removal to occur during Year 2.

Level B take estimate for common dolphins is the daily sighting rate from site characterization surveys multiplied by the number of HRG survey or pile driving days.

Years 1-5 are expected to be in 2025-2029.

@ - o a o o
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Table 46. Summary of total Level A and Level B takes for all activities conducted during construction of Atlantic Shores — Project 2 plus Overlap.

I
Fin whale® 6,802 4 20 0.35
Minke whale 21,968 17 173 0.86
LF  Humpback whale 1,396 4 17 1.50
North Atlantic right whale ® 338 0 12 3.55
Sei whale® 6,292 1 14 0.24
Atlantic spotted dolphin ¢ 39,921 0 550 1.38
Atlantic white-sided dolphin 93,233 1 221 0.24
Common dolphin’ 172,974 0 470 0.27
Bottlenose dolphin, coastal 6,639 0 916 13.80
MF  Bottlenose dolphin, offshore 62,851 0 4486 7.14
Risso’s dolphin ¢ 35,215 1 165 0.47
Long-finned pilot whale ¢ 39,215 0 110 0.28
Short-finned pilot whale ¢ 28,924 0] 33 0.11
Sperm whale ® 4,349 0] 6 0.14
HF Harbor porpoise 95,543 18 216 0.24
PPW Gray seal 27,300 3 377 1.39
Harbor seal 61,336 9 849 1.40

@ Max percent is the maximum percentage of the species' stock from NMFS 2022 draft SARs (NOAA Fisheries 2023) that could be taken over the 5-year duration of the LOA,

calculated as Level A take plus Level B take divided by stock size, multiplied by 100.

Listed as Endangered under the ESA.

- o o o o
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Level B take estimate for impact pile driving rounded up to one average group size.

Level B take estimate for HRG surveys rounded up to one group size.

Level B take estimate for cofferdam vibratory piling rounded up to one group size; cofferdam installation/removal to occur during Year 2.

Level B take estimate for common dolphins is the daily sighting rate from site characterization surveys multiplied by the number of HRG survey or pile driving days.
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5. Alternate Take Estimates for Impact Pile Driving Using Construction
Schedules 1 and 3

5.1. Full Buildout

5.1.1. Alternate Exposure Estimates — Impact Pile Driving

Table A-3. Construction Schedule 1, year 1 — Full Buildout: Mean number of marine mammals predicted to receive sound levels above exposure criteria with sound
attenuation. Construction Schedule 1 assumes all WTGs and the met tower are installed on 15 m monopile foundations at a rate of one installation per day, and all
OSSs are installed on jacket foundations. OSS jacket foundations use twenty-four 5 m pin piles and pin piles are installed at a rate of 4 pin piles per day.

Attenuation (dB) ° Attenuation (dB) °
Fin whale ¢ 7.41 | 454 | 2.80 122  0.07  <0.01 1407 1021 823 | 6.47 1238 841 652 476
Minke whale 7425 29.02 1007 1.99  0.12 | <0.01 o o 218.56 | 165.81 135.38 106.75 162.05 11859 94.31 7217
Lf Humpback whale 7.41 | 414 | 220 078 005 <001 0 0 1533 10.81 833 & 6.45 1208 846 649 473
i i d
?;g?aﬁ:zr)‘“c”ght‘”ha'e 076 031 014 003 <001 <0.01 <0.01 <0.01 224 160 124 094 424 332 276 219
Sei whale 092 | 056 035 0145 <001 <001 0 0 178 129 104 082 157 106 083 061
Atlantic spotted dolphin 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Atlantic white-sided dolphin 002,001 001 0 0 0 0 0 27023 199.25 159.94 123.45 115.64 79.14 59.20 37.35
Common dolphin o 0 o0 0 0 0 o0 | o0 0 0 0 0 1169 308 067 0
Bottlenose dolphin, coastal 0 0 0 0 0 | 0 0 | 0 83248 41414 5032 0  368.44 17440 107.56 51.18
MF Bottlenose dolphin, offshore 176 . 0 0 0 228 0 | 0 0 |5484.723998.033100.732200.332291.63 1490.49 1061.63 686.44
Risso’s dolphin <0.01 <001 <001 0 <001 0 | 0 | 0 | 942 691 558 427 404 278 210 1.34
Long-finned pilot whale 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Short-finned pilot whale o 0 o0 0 o0 0 o0 | o0 0 0 0 0 0 0 0 0
Sperm whale ¢ o 0 0 0 o0 0 o0l o 0 0 0 0 <001 0 0 0
HF | Harbor porpoise (sensitive) 1581 517  1.38 037 8.82 384 193 044 | 8418 6155 4985 37.91  220.33 | 16597 13539 102.93
ppyy Cray sea 1135 279 052 | 023 044 0 | 0 | 0 |201.20  134.89 9842 7349 12568 79.79  60.16  41.00
Harbor seal 3464 624 129 006 238 049 0 0 | 471.01 31201 23551 176.27 29212 187.87 142.24 97.28

2 NOAA (2005).

® Wood et al. (2012).

¢ Different levels of broadband sound attenuation are shown for comparison; Atlantic Shores is committing to a sound level attenuation of 10 dB.
¢ Listed as Endangered under the ESA.
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Table A-4. Construction Schedule 1, year 2 — Full Buildout: Mean number of marine mammals predicted to receive sound levels above exposure criteria with sound
attenuation. Construction Schedule 1 assumes all WTGs and the met tower are installed on 15 m monopile foundations at a rate of one installation per day, and all
OSSs are installed on jacket foundations. OSS jacket foundations use twenty-four 5 m pin piles and pin piles are installed at a rate of 4 pin piles per day.

Attenuation (dB)° Attenuation (dB) °
Fin whale ¢ 597 | 3.66 226 0.99 0.05 <0.01 11.18 | 8.11 6.53 5.13 9.84 6.68 5.17 3.78
Minke whale 5717 1 22.71 8.06 | 1.61 | 0.10 | <0.01 0 0 164.01 1 12411 101.23 | 79.52 | 121.43 | 88.69 | 70.51 & 53.90
LF Humpback whale 587 | 327 174  0.62  0.04 <0.01 0 0 11.93 | 8.39 6.46 4.76 9.40 6.57 5.04 3.67
i i d
(Nrgir;':aﬁﬂg’;“c right whale 055 022 011 003 <001 <0.01 <001 <0.01 159 113 & 0.87 066 303 237 197 156
Sei whale ¢ 0.67 | 0.41  0.25  0.11  <0.01 <0.01 0 0 1.29 0.94 0.75 0.59 1.13 0.77 0.60 0.44
Atlantic spotted dolphin 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Atlantic white-sided dolphin 0.02 | 0.01 | 0.01 0 0 0 0 0 [210.78 154.97 | 12434 95.66 91.81  62.88  47.06 @ 29.71
Common dolphin 0 0 0 0 0 0 0 0 0 0 0 0 9.20 2.54 0.67 0
Bottlenose dolphin, coastal 0 0 0 0 0 0 0 0 |697.16 343.93 | 40.43 0 320.47  150.84 | 93.93 | 44.58
MF Bottlenose dolphin, offshore 1.76 0 0 0 1.83 0 0 0 4573.44 3326.01/2579.55 1825.49/1933.89 1261.28 899.35 | 581.44
Risso’s dolphin <0.01 | <0.01 | <0.01 0 <0.01 0 0 0 6.98 511 4.12 3.15 3.03 2.08 1.57 1.01
Long-finned pilot whale 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Short-finned pilot whale 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sperm whale ¢ 0 0 0 0 0 0 0 0 0 0 0 0 <0.01 0 0 0
HF Harbor porpoise (sensitive) 9.07 | 321  1.06 A 0.32 462 201  1.00 | 0.23 | 4468 | 32.62  26.39 20.06 118.22 89.26 72.93 @ 55.55
PPW Gray seal 848 221 0.45 | 0.16 | 0.30 0 0 0 [137.98 92.30 | 67.38  50.29 86.63 54.98 4151  28.23
Harbor seal 2532 497 | 113 | 0.06  1.59 @ 0.33 0 0 322.87  213.62 1 160.97  120.36 1 201.31 | 129.42 = 98.02 @ 66.89

2 NOAA (2005).

® Wood et al. (2012).

¢ Different levels of broadband sound attenuation are shown for comparison; Atlantic Shores is committing to a sound level attenuation of 10 dB.
d Listed as Endangered under the ESA.

Version 2.0 35



JASCO Applied Sciences Memo: Exposure and Take Estimate Update

Table A-5. Construction Schedule 1, years 1 and 2 combined — Full Buildout: Mean number of marine mammals predicted to receive sound levels above exposure
criteria with sound attenuation. Construction Schedule 1 assumes all WTGs and the met tower are installed on 15 m monopile foundations at a rate of one
installation per day, and all OSSs are installed on jacket foundations. OSS jacket foundations use twenty-four 5 m pin piles and pin piles are installed at a rate of 4
pin piles per day.

Fin whale ¢ 13.38 | 8.20 | 5.06 = 2.22 0.13 | <0.01 2525 | 1832 1476 | 11.60 2221 | 15.09 | 11.69 @ 8.54
Minke whale 131.42/ 51.72  18.13  3.60 @ 0.22  <0.01 0 0 382.56 | 289.91 | 236.61 | 186.27  283.48 207.28 164.82 @ 126.06
LF Humpback v‘vhalle : 13.28 | 7.40 | 3.93  1.40 0.09 | 0.02 0 0 27.26 | 19.20 @ 1479 | 1091  21.48 | 15.03 | 11.54 @ 8.39
?‘;gﬁaﬁ:g)‘“c right whale 131 053 025 006 <0.01 <0.01 <001 <001 383 274 2141 161 728 560 472 375
Sei whale ¢ 1.59 | 097 060 0.26 0.02 | <0.01 0 0 3.07 2.23 1.80 1.41 2.70 1.83 1.43 1.04
Atlantic spotted dolphin 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Atlantic white-sided dolphin 0.04 | 0.02 | 0.02 0 0 0 0 0 481.01 | 354.22 | 284.27 | 219.12 | 207.45 | 142.02 | 106.26 = 67.06
Common dolphin 0 0 0 0 0 0 0 0 0 0 0 0 20.89 = 5.62 1.35 0
Bottlenose dolphin, coastal 0 0 0 0 0 0 0 0 | 1529.64 758.06 90.75 0 688.91  325.24 201.49 | 95.76
MF Bottlenose dolphin, offshore 3.52 0 0 0 4.10 0 0 0 10058.16 7324.04/5680.28 4025.82 4225.52 2751.77 1960.99 1267.89
Risso’s dolphin <0.01  <0.01 | <0.01 0 |<0.01 0 0 0 16.39 | 12.02 @ 9.70 7.42 7.08 4.86 3.67 2.34
Long-finned pilot whale 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Short-finned pilot whale 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sperm whale ¢ 0 0 0 0 0 0 0 0 0 0 0 0 <0.01 0 0 0
HF Harbor porpoise (sensitive) 2489  8.38 245  0.69 1344 584 293 0.67 | 128.86 | 94.18 | 76.24 | 57.97 | 338.56 255.23 208.32  158.48
PPW Gray seal 19.84  5.00  0.97 | 0.39  0.75 0 0 0 339.18 | 227.19 | 165.80 | 123.78 | 212.32  134.77 | 101.67 69.23
Harbor seal 59.96 | 11.21 242 0.12 @ 3.97  0.82 0 0 793.88 | 525.63 | 396.48 | 296.64  493.43 317.29 240.26 164.17
2 NOAA (2005).
® Wood et al. (2012).
¢ Different levels of broadband sound attenuation are shown for comparison; Atlantic Shores is committing to a sound level attenuation of 10 dB.
d

Listed as Endangered under the ESA.
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Table A-6. Construction Schedule 3, year 1 — Full Buildout: Mean number of marine mammals predicted to receive sound levels above exposure criteria with sound
attenuation. Construction Schedule 1 assumes all WTGs and the met tower are installed on 15 m monopile foundations at a rate of one installation per day, and all
OSSs are installed on jacket foundations. OSS jacket foundations use twenty-four 5 m pin piles and pin piles are installed at a rate of 4 pin piles per day.

Attenuation (dB)© Attenuation (dB) ©
Fin whale ¢ 13.01 | 7.72 467 | 2.03  0.11  0.01 2353 1753 | 1436 @ 11.35 | 20.31 # 13.92 @ 10.93 8.11
Minke whale 127.66 48.74 16.20  3.41 | 0.56 @ 0.02 0 0 371.22 | 285.86 | 235.02 1 186.49 | 273.38 202.07 | 161.54 123.99
LF Humpback whale 1196 6.42 | 340 | 1.21 | 0.10 | 0.02 ' <0.01 | <0.01 | 24.27 17.14  13.32 9.94 18.88 | 13.21  10.23 7.52
H H d
?‘;gﬁaﬁﬂg’;“c right whale 124 052 024 006 <001 <0.01 <0.01 <001 357 256 200 150 661 519 436 @ 347
Sei whale 144 | 0.86 @ 0.52 | 0.22 @ 0.01 <0.01 0 0 2.70 2.00 1.64 1.29 2.34 1.60 1.26 0.93
Atlantic spotted dolphin 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Atlantic white-sided dolphin 0.02  0.01 | 0.01 0 0 0 0 0 412.93 | 309.91 | 251.58 | 195.61 175.95 121.34 90.81 | 57.22
Common dolphin 0 0 0 0 0 0 0 0 0 0 0 0 18.28 472 0.99 0
Bottlenose dolphin, coastal 0 0 0 0 0 0 0 0 1459.21 745.16 = 80.00 0 654.84 | 321.84 195.58 | 96.95
MF Bottlenose dolphin, offshore 3.52 0 0 0 248 | 1.62 | 1.62 0 9354.05 6799.51/5330.67 3920.78 3956.25 2666.46 1907.97 1196.28
Risso’s dolphin <0.01  <0.01 | <0.01 0 <0.01 0 0 0 14.12 | 10.53 8.58 6.69 6.16 4.28 3.25 2.1
Long-finned pilot whale 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Short-finned pilot whale 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sperm whale ¢ 0 0 0 0 0 0 0 0 0 0 0 0 <0.01 0 0 0
HF Harbor porpoise (sensitive) 2579 738 | 211 | 054 13.74 554 | 255  0.68 | 136.99 101.33  81.88 62.80 | 336.58 256.56 210.94  163.28
PPW Gray seal 17.15 3.64 H 0.60 | 0.21 | 1.01 | 0.09 0 0 322.34 1 217.39  161.06  118.79  196.20 | 126.68 96.20 | 65.28
Harbor seal 53.73 1 9.70 191 | 0.28 | 419 | 0.82 0 0 751.38 | 502.70 | 378.76 | 279.21  456.17  296.70  224.52 | 153.13

2 NOAA (2005).

® Wood et al. (2012).

¢ Different levels of broadband sound attenuation are shown for comparison; Atlantic Shores is committing to a sound level attenuation of 10 dB.
d Listed as Endangered under the ESA.
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5.1.2. Alternate Take Estimates - Impact Pile Driving

Table A-7. Level A and Level B Take estimates for impact pile driving — Construction Schedule 1, Full Buildout.

ITA request Year 2 ITA request Year 3

Fin whale? 6,802 0.18 0.15 0.31
Minke whale 21,968 11 136 0.67 9 102 0.51 19 237 1.17

LF  Humpback whale 1,396 3 9 0.86 2 7 0.64 4 15 1.36
North Atlantic right whale #° 338 0 4 1.18 0 4 1.18 0 8 2.37

Sei whale 2P 6,292 1 3 0.06 1 3 0.06 1 6 0.11
Atlantic spotted dolphin® 39,921 0 100 0.25 0 100 0.25 0 200 0.50
Atlantic white-sided dolphin 93,233 1 160 0.17 1 125 0.14 1 285 0.31
Common dolphin ¢ 172,974 0 193 0.11 0 157 0.09 0 349 0.20
Bottlenose dolphin, coastal 6,639 0 51 0.77 0 41 0.62 0 91 1.37

MF  Bottlenose dolphin, offshore 62,851 0 3101 4.93 0 2580 4.10 0 5681 9.04
Risso’s dolphin® 35,215 1 30 0.09 1 30 0.09 1 60 0.17
Long-finned pilot whale ® 39,215 0 20 0.05 0 20 0.05 0 40 0.10
Short-finned pilot whale® 28,924 0 6 0.02 0 6 0.02 0 12 0.04
Sperm whale #° 4,349 0 2 0.05 0 2 0.05 0 4 0.09

HF | Harbor porpoise 95,543 2 50 0.05 2 27 0.03 3 77 0.08
PPW Gray seal 27,300 1 99 0.37 1 68 0.25 1 166 0.61
Harbor seal 61,336 2 236 0.39 2 161 0.27 3 397 0.65

@ Listed as Endangered under the ESA.

b Level B take estimate rounded up to one average group size for yearly take and to two average group sizes for total take estimates.

¢ Level B take estimate for common dolphins is the daily sighting rate from site characterization surveys multiplied by the number of pile driving days.

4 Max % is the maximum percentage of the species' stock from NMFS 2022 draft SARs (NOAA Fisheries 2023) that could be taken, calculated as Level A take plus Level B take
divided by stock size, multiplied by 100.
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Table A-8. Level A and Level B Take estimates for impact pile driving — Construction Schedule 3, Full Buildout.

Fin whale ? 6,802 0.29 0.29
Minke whale 21,968 17 236 1.15 17 236 1.15

LF Humpback whale 1,396 4 14 1.29 4 14 1.29
North Atlantic right whale ° 338 0 4 1.18 0 4 1.18

Sei whale ®° 6,292 1 3 0.06 1 3 0.06
Atlantic spotted dolphin® 39,921 0 100 0.25 0 100 0.25
Atlantic white-sided dolphin 93,233 1 252 0.27 1 252 0.27
Common dolphin¢ 172,974 0 228 0.13 0 228 0.13
Bottlenose dolphin, coastal 6,639 0 80 1.21 0 80 1.21

MF Bottlenose dolphin, offshore 62,851 2 5331 8.49 2 5331 8.49
Risso’s dolphin® 35,215 1 30 0.09 1 30 0.09
Long-finned pilot whale® 39,215 0 20 0.05 0 20 0.05
Short-finned pilot whale ® 28,924 0] 6 0.02 0 6 0.02
Sperm whale #° 4,349 0 2 0.05 0 2 0.05

HF Harbor porpoise 95,543 3 82 0.09 3 82 0.09
PPW Gray seal 27,300 1 162 0.60 1 162 0.60
Harbor seal 61,336 2 379 0.62 2 379 0.62

@ Listed as Endangered under the ESA.

b Level B take estimate rounded up to one average group size for yearly and total take estimates.

¢ Level B take estimate for common dolphins is the daily sighting rate from site characterization surveys multiplied by the number of pile driving days.

4 Max % is the maximum percentage of the species' stock from NMFS 2022 draft SARs (NOAA Fisheries 2023) that could be taken, calculated as Level A take plus Level B take
divided by stock size, multiplied by 100.
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5.2. Project 1 Plus Overlap

5.2.1. Alternate Exposure Estimates — Impact Pile Driving

Table A-11. Construction Schedule 1, year 1 — Project 1 plus Overlap: Mean number of marine mammals predicted to receive sound levels above exposure criteria
with sound attenuation. Construction Schedule 1 assumes all WTGs and the met tower are installed on 15 m monopile foundations at a rate of one installation per
day, and all OSSs are installed on jacket foundations. OSS jacket foundations use twenty-four 5 m pin piles and pin piles are installed at a rate of 4 pin piles per
day.

Fin whale ¢ 741 | 454 | 280  1.22 0.07 | <0.01 14.07 = 1021 | 823 | 6.47 | 1238 | 8.4 6.52 4.76
Minke whale 7425 29.02 | 10.07  1.99  0.12 | <0.01 0 0 218.56 | 165.81 | 135.38  106.75 | 162.05 | 118.59  94.31 | 72.17
LF Humpback whale : 741 | 414 220 078 0.05 <001 O 0 15.33 1 10.81 | 833 @ 6.15 | 12.08 @ 8.46 6.49 @ 473
(Nn‘jir;':aﬁ:g';t'c right whale 0.76 | 0.31 | 0.14 | 0.03 <0.01 <0.01 <0.01 <0.01 224 160 124 094 424 332 276 219
Sei whale ¢ 092 | 0.56 0.35  0.15 <0.01 <001 O 0 1.78 1.29 1.04 | 0.82 1.57 1.06 0.83 | 0.61
Atlantic spotted dolphin 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Atlantic white-sided dolphin 0.02 | 0.01  0.01 0 0 0 0 0 | 270.23 199.25 | 159.94 123.45 | 115.64 | 79.14 @ 59.20 | 37.35
Common dolphin 0 0 0 0 0 0 0 0 0 0 0 0 1169 | 3.08 | 0.67 0
Bottlenose dolphin, coastal 0 0 0 0 0 0 0 0 832.48 | 414.14 ' 50.32 0 368.44 | 174.40 107.56 | 51.18
MF Bottlenose dolphin, offshore 1.76 0 0 0 2.28 0 0 0 5484.72/3998.03/3100.73/2200.33 2291.631490.49 1061.63 686.44
Risso’s dolphin <0.01 <0.01 <001 0 <001 0 0 0 942 @ 6.91 558 « 427 @ 404 278 @ 210 1.34
Long-finned pilot whale 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Short-finned pilot whale 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sperm whale ¢ 0 0 0 0 0 0 0 0 0 0 0 0 <0.01 0 0 0
HF Harbor porpoise (sensitive) 1581 517 138 037 882 384 193 044 8418  61.55 | 49.85 37.91  220.33  165.97  135.39  102.93
PPW Gray seal 1135 279 052 023  0.44 0 0 0 |201.20 134.89 | 98.42 73.49 | 125.68  79.79 @ 60.16 | 41.00
Harbor seal 3464 6.24 | 1.29  0.06  2.38 | 0.49 0 0 | 471.01  312.01 | 235.51 | 176.27 292.12 | 187.87 | 142.24 | 97.28
2 NOAA (2005).
> Wood et al. (2012).
¢ Different levels of broadband sound attenuation are shown for comparison; Atlantic Shores is committing to a sound level attenuation of 10 dB.
d

Listed as Endangered under the ESA.
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Table A-12. Construction Schedule 1, year 2 — Project 1 plus Overlap: Mean number of marine mammals predicted to receive sound levels above exposure criteria
with sound attenuation. Construction Schedule 1 assumes all WTGs and the met tower are installed on 15 m monopile foundations at a rate of one installation per
day, and all OSSs are installed on jacket foundations. OSS jacket foundations use twenty-four 5 m pin piles and pin piles are installed at a rate of 4 pin piles per
day. No exposures are attributed to Project 1 during year 2 because buildout of Project 1 is completed during year 1 of this schedule.

Injury Behavior

Attenuation (dB) °
0| 6 /10 [15] 0] 6 /10]15] 0 | 6 ] 10 [ 15 ] 0 [ 6 ] 10| 15|
0 0 0 0 0 0 0 0 0 0 0 0 0

0

Fin whale ¢
Minke whale
Humpback whale
North Atlantic right whale ¢
(migrating)
Sei whale ¢
Atlantic spotted dolphin
Atlantic white-sided dolphin
Common dolphin
Bottlenose dolphin, coastal
MF Bottlenose dolphin, offshore
Risso’s dolphin
Long-finned pilot whale
Short-finned pilot whale
Sperm whale ¢
HF Harbor porpoise (sensitive)
Gray seal
PPW Harbor seal
2 NOAA (2005).
® Wood et al. (2012).
¢ Different levels of broadband sound attenuation are shown for comparison; Atlantic Shores is committing to a sound level attenuation of 10 dB.
¢ Listed as Endangered under the ESA.
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Table A-13. Construction Schedule 1, years 1 and 2 combined — Project 1 plus Overlap: Mean number of marine mammals predicted to receive sound levels above
exposure criteria with sound attenuation. Construction Schedule 1 assumes all WTGs and the met tower are installed on 15 m monopile foundations at a rate of
one installation per day, and all OSSs are installed on jacket foundations. OSS jacket foundations use twenty-four 5 m pin piles and pin piles are installed at a rate
of 4 pin piles per day.

Attenuation (dB) ¢
Fin whale ¢ 741 | 454 | 280  1.22 0.07 | <0.01 14.07 = 10.21 | 8.23 6.47 | 1238 | 8.41 6.52 4.76
Minke whale 74.25 1 29.02  10.07 | 1.99 @ 0.12 | <0.01 0 0 218.56  165.81 | 135.38 | 106.75 162.05 118.59 94.31 | 72.17
LF Humpback v.vha.le : 741 | 414 220 0.78  0.05 <0.01 0 0 1533 | 10.81 | 8.33 6.15 | 12.08 @ 8.46 6.49 4.73
mgﬁaﬁ:z}r}"m right whale 0.76 | 0.31 | 0.14 | 003 <0.01 <0.01 <0.01 <0.01 224 160 124 094 424 332 276 219
Sei whale ¢ 0.92 | 056  0.35  0.15 <0.01 <0.01 0 0 1.78 1.29 1.04 0.82 1.57 1.06 0.83 0.61
Atlantic spotted dolphin 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Atlantic white-sided dolphin 0.02 | 0.01 | 0.01 0 0 0 0 0 | 270.23 | 199.25 | 159.94 | 123.45 | 115.64 79.14 59.20 @ 37.35
Common dolphin 0 0 0 0 0 0 0 0 0 0 0 0 11.69 | 3.08 0.67 0
Bottlenose dolphin, coastal 0 0 0 0 0 0 0 0 832.48 | 414.14 ' 50.32 0 368.44 | 174.40 107.56 | 51.18
MF Bottlenose dolphin, offshore 1.76 0 0 0 2.28 0 0 0 5484.72/3998.03/3100.73 2200.33 2291.63 1490.49 1061.63| 686.44
Risso’s dolphin <0.01 | <0.01 | <0.01 0 | <0.01 0 0 0 9.42 6.91 5.58 4.27 4,04 2.78 2.10 1.34
Long-finned pilot whale 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Short-finned pilot whale 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sperm whale ¢ 0 0 0 0 0 0 0 0 0 0 0 0 <0.01 0 0 0
HF Harbor porpoise (sensitive) 1581 517 138 0.37 882 384 | 193 | 0.44 84.18 6155 49.85 37.91 220.33 165.97 135.39 | 102.93
PPW Gray seal 1135 279 052  0.23 | 0.44 0 0 0 201.20  134.89  98.42 | 73.49 | 125.68 79.79 60.16 = 41.00
Harbor seal 3464 6.24 129  0.06 2.38 | 0.49 0 0  471.01  312.01  235.51 | 176.27 | 292.12 187.87 142.24 97.28
2 NOAA (2005).
® Wood et al. (2012).
¢ Different levels of broadband sound attenuation are shown for comparison; Atlantic Shores is committing to a sound level attenuation of 10 dB.
d

Listed as Endangered under the ESA.

Version 2.0 42



JASCO Applied Sciences Memo: Exposure and Take Estimate Update

Table A-14. Construction Schedule 3, year 1 — Project 1 plus Overlap: Mean number of marine mammals predicted to receive sound levels above exposure criteria
with sound attenuation. Construction Schedule 1 assumes all WTGs and the met tower are installed on 15 m monopile foundations at a rate of one installation per
day, and all OSSs are installed on jacket foundations. OSS jacket foundations use twenty-four 5 m pin piles and pin piles are installed at a rate of 4 pin piles per
day.

Attenuation (dB)© Attenuation (dB) ©
Fin whale ¢ 914 | 542 | 3.28 | 1.43  0.08  <0.01 16.57  12.34 @ 10.11 7.99 14.30 9.81 7.70 5.71
Minke whale 112.30 42.85 1423 299 | 0.48 @ 0.02 0 0 327.21 | 251.95 | 207.12  164.38 1 241.03  178.15 142.40 | 109.31
Humpback whale 7.39 396 | 210 @ 0.75 | 0.06 <0.01 <0.01 <0.01| 14.82 @ 10.45 @ 8.12 6.06 1152 | 8.05 6.24 4.58

LF vhal :
North Atlantic right whale 070 029 013 003 <001 <001 <001 <001 200 143 112 084 369 290 244 194

(migrating)
Sei whale ¢ 0.91 | 0.54  0.33 | 0.14 <0.01 <0.01 0 0 1.69 1.25 1.02 0.81 1.46 1.00 0.79 0.58
Atlantic spotted dolphin 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Atlantic white-sided dolphin 0.02 | 0.01 | 0.01 0 0 0 0 0 281.73  211.10 | 171.42 | 132.96 | 121.99 84.21 @ 63.05 @ 39.75
Common dolphin 0 0 0 0 0 0 0 0 0 0 0 0 1292  3.42 0.81 0
Bottlenose dolphin, coastal 0 0 0 0 0 0 0 0 | 758.59 388.98 42.66 0 333.28  164.36  99.34 | 49.34
MF Bottlenose dolphin, offshore 1.75 0 0 0 1.40 | 0.86 @ 0.86 0 5067.93/3688.242890.97 2127.78 2130.65 1433.67 1025.29| 643.04
Risso’s dolphin <0.01 | <0.01 | <0.01 0 | <0.01 0 0 0 6.97 5.20 4.24 3.31 3.05 2.13 1.61 1.05
Long-finned pilot whale 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Short-finned pilot whale 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sperm whale ¢ 0 0 0 0 0 0 0 0 0 0 0 0 <0.01 0 0 0
HF Harbor porpoise (sensitive) 2095 584 | 1.64 041 1120 4.48 @ 2.03  0.55 11211 83.04 | 67.10 | 51.51 | 273.05 208.40 171.49 133.01
PPW Gray seal 12.62 | 270  0.45 0.15 074 0.07 0 0  235.44  158.76 A 117.66 | 86.75 | 143.30 92.56 @ 70.31 & 47.69
Harbor seal 39.48 7.20  1.44 | 0.21 @ 3.06 0.60 0 0 | 548.73 367.15 | 276.57  203.80 | 333.18 216.74  164.02 | 111.83
2 NOAA (2005).
® Wood et al. (2012).
¢ Different levels of broadband sound attenuation are shown for comparison; Atlantic Shores is committing to a sound level attenuation of 10 dB.
d

Listed as Endangered under the ESA.
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5.2.2. Alternate Take Estimates - Impact Pile Driving

Table A-15. Level A and Level B Take estimates for impact pile driving — Construction Schedule 1, Project 1 plus Overlap.

ITA request Year 2 ITA request Year 3

Fin whale? 6,802 0.18 0.00 0.18
Minke whale 21,968 11 136 0.67 0 0 0.00 11 136 0.67

LF  Humpback whale 1,396 3 9 0.86 0 0 0.00 3 9 0.86
North Atlantic right whale ° 338 0 4 1.18 0 0 0.00 0 4 1.18

Sei whale P 6,292 1 3 0.06 0 0 0.00 1 3 0.06
Atlantic spotted dolphin® 39,921 0 100 0.25 0 0 0.00 0 100 0.25
Atlantic white-sided dolphin 93,233 1 160 0.17 0 0 0.00 1 160 0.17
Common dolphin® 172,974 0 193 0.1 0 0 0.00 0 193 0.1
Bottlenose dolphin, coastal 6,639 0 51 0.77 0 0 0.00 0 51 0.77

MF  Bottlenose dolphin, offshore 62,851 0 3101 4,93 0 0 0.00 0 3101 4.93
Risso’s dolphin® 35,215 1 30 0.09 0 0 0.00 1 30 0.09
Long-finned pilot whale ® 39,215 0 20 0.05 0 0 0.00 0 20 0.05
Short-finned pilot whale 28,924 0 6 0.02 0 0 0.00 0 6 0.02
Sperm whale P 4,349 0 2 0.05 0 0 0.00 0 2 0.05

HF  Harbor porpoise 95,543 2 50 0.05 0 0 0.00 2 50 0.05
PPW Gray seal 27,300 1 99 0.37 0 0 0.00 1 99 0.37
Harbor seal 61,336 2 236 0.39 0 0 0.00 2 236 0.39

@ Listed as Endangered under the ESA.

® Year 2 and total Level B take estimates rounded up to one average group size. Project 1 is expected to be installed completely during Year 2.

¢ Level B take estimate for common dolphins is the daily sighting rate from site characterization surveys multiplied by the number of pile driving days.

4 Max % is the maximum percentage of the species' stock from NMFS 2022 draft SARs (NOAA Fisheries 2023) that could be taken, calculated as Level A take plus Level B take
divided by stock size, multiplied by 100.
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Table A-16. Level A and Level B Take estimates for impact pile driving — Construction Schedule 3, Project 1 plus Overlap.

4 11 4 11

Fin whale? 6,802 0.22 0.22
Minke whale 21,968 15 208 1.02 15 208 1.02

LF  Humpback whale 1,396 3 9 0.86 3 9 0.86
North Atlantic right whale *° 338 0 4 1.18 0 4 1.18

Sei whale #° 6,292 1 3 0.06 1 3 0.06
Atlantic spotted dolphin® 39,921 0 100 0.25 0 100 0.25
Atlantic white-sided dolphin 93,233 1 172 0.19 1 172 0.19
Common dolphin ¢ 172,974 0 128 0.07 0 128 0.07
Bottlenose dolphin, coastal 6,639 0 43 0.65 0 43 0.65

MF  Bottlenose dolphin, offshore 62,851 1 2891 4.60 1 2891 4.60
Risso’s dolphin® 35,215 1 30 0.09 1 30 0.09
Long-finned pilot whale 39,215 0 20 0.05 0 20 0.05
Short-finned pilot whale ° 28,924 0 6 0.02 0 6 0.02
Sperm whale *° 4,349 0 2 0.05 0 2 0.05

HF  Harbor porpoise 95,543 3 68 0.07 3 68 0.07
PPW Gray seal 27,300 1 118 0.44 1 118 0.44
Harbor seal 61,336 2 277 0.45 2 277 0.45

@ Listed as Endangered under the ESA.

® Yearly and total Level B take estimates rounded up to one average group size.

¢ Take estimate for common dolphins is the daily sighting rate from site characterization surveys multiplied by the number of pile driving days.

4 Max % is the maximum percentage of the species' stock from NMFS 2022 draft SARs (NOAA Fisheries 2023) that could be taken, calculated as Level A take plus Level B take
divided by stock size, multiplied by 100.
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5.3. Project 2 Plus Overlap

5.3.1. Alternate Exposure Estimates — Impact Pile Driving

Table A-19. Construction Schedule 1, year 1 — Project 2 plus Overlap: Mean number of marine mammals predicted to receive sound levels above exposure criteria
with sound attenuation. Construction Schedule 1 assumes all WTGs and the met tower are installed on 15 m monopile foundations at a rate of one installation per
day, and all OSSs are installed on jacket foundations. OSS jacket foundations use twenty-four 5 m pin piles and pin piles are installed at a rate of 4 pin piles per
day.

Attenuation (dB) © Attenuation (dB) ©
Fin whale ¢ 0.37 | 0.23  0.14 | 0.06 <0.01 0.74 0.54 0.43 0.34 0.65 0.44 0.34 0.25
Minke whale 0.52 | 0.19 | 0.06 @ 0.01 <0.01 0 0 0 1.66 1.27 1.04 0.83 1.24 0.91 0.72 0.56
LF Humpback whale 0.77 | 0.43 | 0.23 | 0.08 <0.01 | <0.01 0 0 1.70 1.21 0.93 0.69 1.34 0.95 0.73 0.53
H i d
?ln?irgt;':aﬁ:gr)]tlc right whale 046 006 003 <001 <0.01 <0.01 <001 <0.01 049 @ 036 027 021 092 072 060 048
Sei whale ¢ 0.19 | 0.12 | 0.07 @ 0.03 <0.01 0 0 0 0.39 0.28 0.23 0.18 0.34 0.23 0.18 0.13
Atlantic spotted dolphin 0 0 0 0 0 0 0 0 0 0 0 0 0] 0 0 0
Atlantic white-sided dolphin 0 0 0 0 0 0 0 0 2493 1857 | 1493 1165 9.99 6.82 5.09 3.20
Common dolphin 0 0 0 0 0 0 0 0 0 0 0 0 2.10 0.46 0 0
Bottlenose dolphin, coastal 0 0 0 0 0 0 0 0 3555 | 18.45 | 2.60 0 1260 | 6.19 3.58 1.74
MF Bottlenose dolphin, offshore 0 0 0 0 0.12 0 0 0 | 25252 186.22  144.42 103.87 | 99.13 | 63.52 @ 44.97 @ 29.10
Risso’s dolphin 0 0 0 0 0 0 0 0 2.88 2.12 1.71 1.31 1.19 0.82 0.62 0.39
Long-finned pilot whale 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Short-finned pilot whale 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sperm whale ¢ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
HF Harbor porpoise (sensitive) 324 | 094 015 003 201 088 044 010  18.96  13.89 | 11.26 = 857 | 49.02  36.83 29.99 2275
PPW Gray seal 151 1 0.30 | 0.04  0.04 0.08 0 0 0 3328 2243 | 16.34 | 1221  20.56 @ 13.06 @ 9.81 6.72
Harbor seal 491 | 0.67 | 0.08 0 0.42 | 0.08 0 0 77.98  51.80 | 39.24 @ 29.43 47.80 30.77 @ 23.28 @ 16.00
NOAA (2005).

Wood et al. (2012).
Different levels of broadband sound attenuation are shown for comparison; Atlantic Shores is committing to a sound level attenuation of 10 dB.
Listed as Endangered under the ESA.
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Table A-20. Construction Schedule 1, year 2 — Project 2 plus Overlap: Mean number of marine mammals predicted to receive sound levels above exposure criteria
with sound attenuation. Construction Schedule 1 assumes all WTGs and the met tower are installed on 15 m monopile foundations at a rate of one installation per
day, and all OSSs are installed on jacket foundations. OSS jacket foundations use twenty-four 5 m pin piles and pin piles are installed at a rate of 4 pin piles per
day.

Attenuation (dB)° Attenuation (dB) °
Fin whale ¢ 597 | 3.66 226 0.99 0.05 <0.01 11.18 | 8.11 6.53 5.13 9.84 6.68 5.17 3.78
Minke whale 5717 1 22.71 8.06 @ 1.61 | 0.10 | <0.01 0 O 164.01 12411 101.23 | 79.52 | 121.43 | 88.69 | 70.51 @ 53.90
LF Humpback whale 587 | 327 174  0.62  0.04 <0.01 0 0 11.93 | 8.39 6.46 4.76 9.40 6.57 5.04 3.67
i i d
?rgg?aﬁﬂzr)‘“c right whale 055 022 011 003 <0.01 <0.01 <0.01 <001 159 113 087 066 303 237 197 156
Sei whale ¢ 0.67 | 0.41  0.25  0.11  <0.01 <0.01 0 0 1.29 0.94 0.75 0.59 1.13 0.77 0.60 0.44
Atlantic spotted dolphin 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Atlantic white-sided dolphin 0.02 | 0.01 | 0.01 0 0 0 0 0 [210.78 154.97 | 12434 95.66 91.81  62.88  47.06 @ 29.71
Common dolphin 0 0 0 0 0 0 0 0 0 0 0 0 9.20 2.54 0.67 0
Bottlenose dolphin, coastal 0 0 0 0 0 0 0 0 |697.16 343.93 | 40.43 0 320.47  150.84 | 93.93 | 44.58
MF Bottlenose dolphin, offshore 1.76 0 0 0 1.83 0 0 0 |4573.44 3326.01/2579.55 1825.49 1933.89 1261.28 899.35 | 581.44
Risso’s dolphin <0.01 | <0.01 | <0.01 0 <0.01 0 0 0 6.98 5.11 4.12 3.15 3.03 2.08 1.57 1.01
Long-finned pilot whale 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Short-finned pilot whale 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sperm whale ¢ 0 0 0 0 0 0 0 0 0 0 0 0 <0.01 0 0 0
HF Harbor porpoise (sensitive) 9.07 | 321  1.06 A 0.32 462 | 201  1.00 | 0.23 | 4468 | 32.62  26.39 20.06 118.22 89.26 72.93 @ 55.55
PPW Gray seal 848 221 0.45 | 0.16 | 0.30 0 0 0 [137.98 92.30 | 67.38  50.29 86.63 54.98 4151  28.23
Harbor seal 2532 497 | 113 | 0.06  1.59 @ 0.33 0 0 322.87  213.62 1 160.97  120.36 1 201.31 | 129.42 = 98.02 @ 66.89
NOAA (2005).

Wood et al. (2012).
Different levels of broadband sound attenuation are shown for comparison; Atlantic Shores is committing to a sound level attenuation of 10 dB.
Listed as Endangered under the ESA.
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Table A-21. Construction Schedule 1, years 1 and 2 combined — Project 2 plus Overlap: Mean number of marine mammals predicted to receive sound levels above
exposure criteria with sound attenuation. Construction Schedule 1 assumes all WTGs and the met tower are installed on 15 m monopile foundations at a rate of
one installation per day, and all OSSs are installed on jacket foundations. OSS jacket foundations use twenty-four 5 m pin piles and pin piles are installed at a rate
of 4 pin piles per day.

Attenuation (dB)° Attenuation (dB) °
Fin whale ¢ 6.34 | 3.88  2.40 1.05 0.06 @ <0.01 1192 | 8.65 6.97 547 | 1049 | 7.13 5.51 4.03
Minke whale 57.69 2290 8.12 | 1.62 | 0.10 | <0.01 0 0 165.67 1 125.38 102.27 | 80.35  122.66 = 89.60 | 71.23 @ 54.45
LF Humpback whale 6.64 | 3.70 197  0.70 0.04 <0.01 0 0 13.63 | 9.60 7.40 545 | 1074 | 7.51 5.77 4.20
i i d
?rgg?aﬁﬂzr)‘“c right whale 071 | 029 | 0.13 | 003 <0.01 <0.01 <0.01 <0.01 208 149 145 087 395 309 257 204
Sei whale ¢ 0.86 | 0.53  0.33 | 0.14 <0.01 <0.01 0 0 1.68 1.22 0.98 0.77 1.47 1.00 0.78 0.57
Atlantic spotted dolphin 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Atlantic white-sided dolphin 0.02 | 0.01 | 0.01 0 0 0 0 0 23571 173.53 | 139.26 | 107.31 | 101.80 | 69.70 | 52.15 | 32.91
Common dolphin 0 0 0 0 0 0 0 0 0 0 0 0 11.30 | 3.00 0.67 0
Bottlenose dolphin, coastal 0 0 0 0 0 0 0 0 73272 362.37  43.03 0 333.07  157.03  97.51 | 46.31
MF Bottlenose dolphin, offshore 1.76 0 0 0 1.95 0 0 0 4825.96/3512.23/2723.97 1929.36 2033.02 1324.80 944.32 | 610.54
Risso’s dolphin <0.01 | <0.01 | <0.01 0 <0.01 0 0 0 9.85 7.23 5.84 4.47 4.22 2.90 2.19 1.40
Long-finned pilot whale 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Short-finned pilot whale 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sperm whale ¢ 0 0 0 0 0 0 0 0 0 0 0 0 <0.01 0 0 0
HF Harbor porpoise (sensitive) 1231 415 122 034  6.64 289 | 1.44 | 0.33  63.64 46.51 37.65  28.63 | 167.24  126.09 102.91 78.29
PPW Gray seal 9.99 | 252 049  0.20 0.38 0 0 0 171.26 | 114.72 | 83.72  62.50 107.19 68.04  51.33 | 34.95
Harbor seal 30.23 | 5.64 122  0.06 @ 2.01 | 0.41 0 0 400.85 | 265.41 | 200.21 | 149.80  249.12 | 160.19  121.30 @ 82.89

2 NOAA (2005).

® Wood et al. (2012).

¢ Different levels of broadband sound attenuation are shown for comparison; Atlantic Shores is committing to a sound level attenuation of 10 dB.
¢ Listed as Endangered under the ESA.
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Table A-22. Construction Schedule 3, year 1 — Project 2 plus Overlap: Mean number of marine mammals predicted to receive sound levels above exposure criteria
with sound attenuation. Construction Schedule 1 assumes all WTGs and the met tower are installed on 15 m monopile foundations at a rate of one installation per
day, and all OSSs are installed on jacket foundations. OSS jacket foundations use twenty-four 5 m pin piles and pin piles are installed at a rate of 4 pin piles per
day.

Attenuation (dB) © Attenuation (dB) ©
Fin whale ¢ 405 240 145  0.63 @ 0.03 <0.01 7.31 5.45 4.46 3.53 6.30 4.32 3.39 2.52
Minke whale 16.00 6.13 @ 2.05  0.44 0.08  <0.01 0 0 46.00 @ 35.46 | 29.17 @ 23.13 | 33.82 25.02 20.01 15.36
Humpback whale 462 249 132 | 046 | 0.04 <0.01 <0.01 <0.01 9.55 6.76 5.25 3.93 7.43 5.21 4.03 2.97

LF vha :
North Atlantic right whale 056 023 011 003 <001 <001 <001 <0.01 161 116 090 068 298 234 196 157

(migrating)
Sei whale 054 | 032  0.20 0.08 <0.01 <001 0 0 102 | 076 | 062 | 049 | 088 060 @ 048 @ 0.35
Atlantic spotted dolphin 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Atlantic white-sided dolphin <0.01 <0.01 <0.01| O 0 0 0 0 131.38 9894  80.26  62.73  54.03  37.18  27.79  17.49
Common dolphin 0 0 0 0 0 0 0 0 0 0 0 0 5.55 1.34 | 0.18 0
Bottlenose dolphin, coastal 0 0 0 0 0 0 0 0 738.40 376.44 39.96 0 334.62  164.26  100.05 49.57
MF Bottlenose dolphin, offshore 1.77 0 0 0 1.18 | 0.80 | 0.80 0 4536.56/3295.82 2584.39 1901.05 1924.10 1298.28 929.25  582.35
Risso’s dolphin <0.01  <0.01 <001 0 <001 O 0 0 735 548 | 446 | 348 | 318 | 221 1.68 1.09
Long-finned pilot whale 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Short-finned pilot whale 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sperm whale ¢ 0 0 0 0 0 0 0 0 0 0 0 0 <0.01 0 0 0
HF Harbor porpoise (sensitive) 493 | 157 | 048 | 013 260 | 1.09 | 052 | 0.13 2546 | 1872 1513 1156 | 64.86 49.18 | 40.30 | 30.93
PPW Gray seal 456 | 095  0.15 | 0.06 0.27 | 0.02 0 0 87.69  59.16 = 43.79 3232  53.36 3443 2613  17.74
Harbor seal 1436 | 2.52 | 0.48  0.07  1.14 | 0.22 0 0 204.46 136.78 103.11 76.08 124.06 80.66 61.03 @ 41.66
NOAA (2005).

Wood et al. (2012).
Different levels of broadband sound attenuation are shown for comparison; Atlantic Shores is committing to a sound level attenuation of 10 dB.
Listed as Endangered under the ESA.
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5.3.2. Alternate Take Estimates - Impact Pile Driving

Table A-23. Level A and Level B Take estimates for impact pile driving — Construction Schedule 1, Project 2 plus overlap.

ITA request Year 2 ITA request Year 3

Fin whale® 6,802 1 0.04 0.15 0.15
Minke whale 21,968 1 0.01 9 102 0.51 9 103 0.51

LF  Humpback whale 1,396 1 2 0.21 2 7 0.64 2 8 0.72
North Atlantic right whale 2° 338 0 4 1.18 0 4 1.18 0 8 2.37

Sei whale @b 6,292 1 3 0.06 1 3 0.06 1 6 0.1
Atlantic spotted dolphin ® 39,921 0 100 0.25 0 100 0.25 0 200 0.50
Atlantic white-sided dolphin 93,233 0 22 0.02 1 125 0.14 1 140 0.15
Common dolphin ¢ 172,974 0 10 0.01 0 157 0.09 0 166 0.10
Bottlenose dolphin, coastal 6,639 0 14 0.21 0 41 0.62 0 44 0.66

MF  Bottlenose dolphin, offshore 62,851 0 145 0.23 0 2580 4.10 0 2724 4.33
Risso’s dolphin® 35,215 0 30 0.09 1 30 0.09 1 60 0.17
Long-finned pilot whale ® 39,215 0 20 0.05 0 20 0.05 0 40 0.10
Short-finned pilot whale 28,924 0 6 0.02 0 6 0.02 0 12 0.04
Sperm whale 2° 4,349 0 2 0.05 0 2 0.05 0 4 0.09

HF  Harbor porpoise 95,543 1 12 0.01 2 27 0.03 2 38 0.04
PPW Gray seal 27,300 1 17 0.07 1 68 0.25 1 84 0.31
Harbor seal 61,336 1 40 0.07 2 161 0.27 2 201 0.33

@ Listed as Endangered under the ESA.

b Level B take estimates rounded up to one average group size for Year 3 and to two average group sizes for total take estimates. For Year 2 take, because of the limited amount
of pile driving, Level B takes for all species except minke whales, offshore bottlenose dolphins, harbor porpoise, and seals were estimated as zero. As a conservative measure,
Level B takes for these species were rounded up to one average group size.

¢ Level B take estimate for common dolphins is the daily sighting rate from site characterization surveys multiplied by the number of pile driving days.

4 Max % is the maximum percentage of the species' stock from NMFS 2022 draft SARs (NOAA Fisheries 2023) that could be taken, calculated as Level A take plus Level B take
divided by stock size, multiplied by 100.
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Table A-24. Level A and Level B Take estimates for impact pile driving — Construction Schedule 3, Project 2 plus Overlap.

Fin whale @ 6,802 2 0.10 0.10
Minke whale 21,968 3 30 0.15 3 30 0.15

LF  Humpback whale 1,396 2 6 0.57 2 6 0.57
North Atlantic right whale *° 338 0 4 1.18 0 4 1.18

Sei whale ®° 6,292 1 3 0.06 1 3 0.06
Atlantic spotted dolphin ® 39,921 0 100 0.25 0 100 0.25
Atlantic white-sided dolphin 93,233 1 81 0.09 1 81 0.09
Common dolphin ¢ 172,974 0 107 0.06 0 107 0.06
Bottlenose dolphin, coastal 6,639 0 40 0.60 0 40 0.60

MF  Bottlenose dolphin, offshore 62,851 1 2585 4.11 1 2585 4.11
Risso’s dolphin® 35,215 1 30 0.09 1 30 0.09
Long-finned pilot whale 39,215 0 20 0.05 0 20 0.05
Short-finned pilot whale 28,924 0] 6 0.02 0 6 0.02
Sperm whale #° 4,349 0 2 0.05 0 2 0.05

HF  Harbor porpoise 95,543 1 16 0.02 1 16 0.02
PPW Gray seal 27,300 1 44 0.16 1 44 0.16
Harbor seal 61,336 1 104 0.17 1 104 0.17

@ Listed as Endangered under the ESA.

® Level B take estimate rounded up to one average group size for yearly take estimates.

¢ Level B take estimate for common dolphins is the daily sighting rate from site characterization surveys multiplied by the number of pile driving days.

4 Max % is the maximum percentage of the species' stock from NMFS 2022 draft SARs (NOAA Fisheries 2023) that could be taken, calculated as Level A take plus Level B take
divided by stock size, multiplied by 100.
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6. Supplemental Figures
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Supplemental Figure 1. North Atlantic right whale (NARW) density changes, January through June. Shown are
monthly densities for NARWSs for January through June in the vicinity of the Atlantic Shores South lease area from the
Roberts et al. (2021a, 2021b) right whale model (version 11, left panel) and the Roberts et al. (2022) right whale

model (version 12, middle panel). The panel on the right shows the percent change when updating from the 2021 to
the 2022 model.
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Roberts 2021, vll Roberts 2022, v12 Percent Change
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Supplemental Figure 2. North Atlantic right whale (NARW) density changes, July through December. Shown are
monthly densities for NARWSs for July through December in the vicinity of the Atlantic Shores South lease area from
the Roberts et al. (2021a, 2021b) right whale model (version 11, left panel) and the Roberts et al. (2022) right whale
model (version 12, middle panel). The panel on the right shows the percent change when updating from the 2021 to
the 2022 model.
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Supplemental Figure 3. Map showing areas used to calculate density and the zone of influence for the coastal and
offshore bottlenose dolphin stocks, used to estimate exposures for vibratory piling for cofferdam installation and
removal.
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