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ACRONYMS AND ABBREVIATIONS

Alaska LNG .................... Alaska Liquefaction National Gas Project
AMAR ..coovriiiiieeee e Autonomous Multichannel Acoustic Recorder
dBrelpPa......ue..eee. decibels referenced to one microPascal
GTP et gas treatment plant

ITR oo Incidental Take Regulation

LPK . eeeiieiiee e peak level

LNG...oooieeeeeee e liquified natural gas

MMPA ..o Marine Mammal Protection Act
MOF....coiiiecieeeeecieee e, Material Offloading Facility
NMFS..cooiiiiiiiiiieeeeen, National Marine Fisheries Service
NOAA.......c e, National Oceanic and Atmospheric Administration
North Slope ......cccovveenns Alaska North Slope
PBTL..eeiiieeeeeieiieeeeeeene PBU Gas Transmission Line
PBU..uviiieeeiiiiiiieeeeeeene Prudhoe Bay Unit

PLF oo Product Loading Facility

PTS e, permanent threshold shift

PTTL e, PTU Gas Transmission Line

PTU oo, Point Thomson Unit

(11 P root-mean-square

SEL vvveeeeeeeeciieeeee e sound exposure level

SPL e, sound pressure level
SSVitiiieereeeieeiee e sound source verification

TTS e temporary threshold shift
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1. INTRODUCTION

The National Oceanic and Atmospheric Administration (NOAA), through regulations administered by the
National Marine Fisheries Service (NMFS), governs the issuance of Incidental Harassment Authorizations
(IHAs) and Letters of Authorization (LOAs) through promulgation of Incidental Take Regulations (ITRs)
permitting the incidental, but not intentional, take of marine mammals under certain circumstances. The
regulations are codified in 50 Code of Federal Regulations (CFR) Part 216, Subpart | (Sections 216.101-
216.108). The Marine Mammal Protection Act (MMPA) defines “take” to mean “to harass, hunt, capture,
or kill, or attempt to harass, hunt, capture, or kill any marine mammal” (50 CFR 216.316).

The Alaska LNG Project (Alaska LNG) is being developed by 8 Star Alaska, LLC (Applicant) as an integrated
liguefied natural gas (LNG) Project (Project) with interdependent facilities for liquefying supplies of natural
gas, from production fields on the Alaska North Slope (North Slope), for export in foreign commerce and
for in-state deliveries of natural gas. The Project includes a Liquefaction Facility on the Kenai Peninsula.
The location of the Project is depicted in Figure 1.

Alaska LNG is petitioning NMFS to promulgate ITRs pursuant to Section 101(a)(5)(D) of the MMPA to allow
non-lethal takes of whales and seals incidental to Project construction in marine waters of Cook Inlet. This
petition addresses and requests coverage for only Project activities that are associated with construction
of the Project within Cook Inlet (Figure 1) that could have direct or indirect effects on marine mammal
species managed by NMFS. These Project activities are:

e Construction of the proposed Marine Terminal in Cook Inlet, including construction of a
temporary Material Offloading Facility (MOF) and a permanent Product Loading Facility (PLF).

e Construction of the Mainline across Cook Inlet, including the potential construction of a Mainline
MOF on the west side of Cook Inlet.

Components of proposed construction activities in Cook Inlet that have the potential to result in acoustic
exposures that rise to the level of takes of marine mammals include:

e Vibratory and impact pile driving associated with MOF and PLF construction.
e Anchor handling associated with pipelay across Cook Inlet.

With implementation of the mitigation and monitoring measures described in the ITR Petition, only a
small number of takes by disturbance (Level B) are expected. While Alaska LNG does not believe the
construction activities would result in a serious injury or mortality of any marine mammal, Alaska LNG is
taking precautionary measures and requesting Level A takes for humpback whales, harbor porpoises, and
harbor seals over the 5-year period as part of the request based on analyses of the potential acoustic
harassment.
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Figure 1. Alaska LNG Project Vicinity Map
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1.1. Purpose of the Plan

NMFS has requested preparation of a Sound Source Verification (SSV) Plan to characterize sound levels
associated with the different pile sizes and types as part of the Project. The contractor that would perform
the acoustic assessment has not yet been selected, so this SSV Plan may be revised upon contractor
selection. A final SSV Plan will be submitted to NMFS for review and approval upon contractor award. This
SSV Plan describes potential equipment and methods that may be used to measure and quantify
underwater noise associated with the proposed pile driving activities in Cook Inlet.

1.2. Dates and Duration of SSV Activities

The schedule for offshore construction activities is based on the ice-free working window (Season) in Cook
Inlet, which extends approximately from April 1 through October 31. Alaska LNG plans to construct the
Temporary MOF over the course of two construction seasons (Seasons 1 and 2), potentially a Mainline
MOF in a single construction season (Season 2), and the offshore portions of PLF over the course of three
seasons (Seasons 3-5). Construction crews are currently estimated to work 12 hours per day, 6 days per
week during pile driving, and 24 hours per day, 7 days per week for pipelay work.

The SSV would take place when work started each Season.

1.3. Regulatory Acoustic Criteria

Under the MMPA, NMFS has defined levels of harassment for marine mammals. For Level A, the NOAA
Technical Memorandum NMFS-OPR (NMFS 2018) provides guidelines for assessing the onset of
permanent and temporary threshold shifts (PTS, TTS) from anthropogenic sound. Under these guidelines,
marine mammals are separated into five functional hearing groups; source types are separated into
impulsive (impact pile driving) and non-impulsive (vibratory pile driving); and analyses of the distance to
the peak received sound pressure level (SPL) (Lok) and 24-hour cumulative sound exposure level (SELzan)
are required.

NMFS (2018) forecasted that marine mammals may experience behavioral disruption, classified as Level
B harassment, upon exposure to underwater noise exceeding a root-mean-square (RMS) received level of
120 dB re 1 pPa from continuous sources like vibratory pile driving or drilling. Non-explosive, impulsive or
intermittent noises such as those from seismic airguns, impact pile driving, or scientific sonar, if above
160 dB re 1 uPa, are likely to cause similar disturbances.

Table 1 provides a summary of the disturbance guidelines. For purposes of this section, underwater SPLs
are reported as dB re 1 pPa.
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Table 1. Marine Mammal Injury and Disturbance Thresholds for Underwater Sound

Marine Mammals Hearing Level A Harassment® Level B Harassment?
aroups & GEHEHIFE{I Impulsive Sound LT Impulsive Sound HEIE T
Hearing Range |2 Sound |2 sound
Low-Freguency (LF)
Cetaceans PKSPL222dB SELy.y 197 dB 160 dB RMS 120 dB RMS
7 Hz to 36 kHz SELsan 183 dB
High-Frequency (HF)
Cetaceans oK SPL_ZSGdB SEL;., 201 dB 160 dB RMS 120 dB RM5
150 Hz to 16D kHz SELsan 193 dB
Wery High-Frequency (VHF)
Cetaceans oK EPL_ZDEdB SElzan 181 dB 160 dB RMS 120 dB RM5S
200 Hz to 165 kHz SELasn 159 dB
Phocid Pinnipeds (PW PK SPL223 dB
ocid Pinnipeds (PW] SELzen 195 dB 160 dB RMS 120 dB RMS
40 Hz to 90 kHz SELysy 183 dB
Ctariid Pinnipads (OW) PK SPL232 dB SEL,.. 199 dB 160 dB RMS 120 dB RME
60 Hz to 68 kHz SELasy 203 dB

* Adoption of marine mammal hearing group terminclogy as defined by Southall et al. 2013,

NMFS (2024a) Level A thresholds indicating the onset of AUD INJ; peak sound pressure level = PK 5PL; Decibel = dB;
cumulative sound exposure level over 24-hours = 5ELg,.

3IMMFS [2024a) Level B thresholds indicating the onset of temporary threshold shift {TTS); root-mean-square sound
pressure level = RMS SPL.

1.4. Pile Driving Underwater Sound

Consistent with the NMFS 2024 updated guidance, the Optional Multi-Species Pile Driving Calculator
(NMFS calculator) was used to calculate exposure thresholds. Details on use of the NMFS calculator,
including inputs, are provided in the ITR Petition.

1.5. Noise Attenuation Methods

NMFS requested that Alaska LNG consider the use of noise attenuation systems to reduce source levels
of the various pile sizes. The effectiveness of different systems is variable, particularly in the challenging
environment of Cook Inlet; therefore, expected attenuation rates were not included as part of the acoustic
modeling or marine mammal exposures. Once the construction contractor is selected, Alaska LNG will
work with the contractor and with NMFS to identity the appropriate type of noise attenuation system for
the specific hammer and equipment. The types of system that were used as part of the Port of Alaska Test
Pile Program included confined air bubble systems and passive resonator systems.

2. METHODS

2.1. Measurement Approach

Based on past SSV studies for pile driving in Cook Inlet, it is expected that the acoustic contractor will use
two types of hydroacoustic measurements to perform this SSV: fixed bottom-mounted recorders and
dipping hydrophones while drifting. The contractor will deploy at least two bottom-mounted recorders to
measure near-field and far-field sound levels, as well as propagation rates. The near-field recorder will be

DOCUMENT IS UNCONTROLLED WHEN PRINTED



3061-REG-PLN-00001

SSV Plan for Construction in Cook Inlet Revision: OA

ALASKA LNG July 25, 2025
Public Page 9

located within 50 meters of the pile driving source, preferably at 10 meters from the source to be
consistent with other pile driving studies. Because of the strong tides in Cook Inlet, this recorder is
expected to be deployed at slack tide. The far-field recorder will be located at approximately 1 kilometer
from the pile driving. A third recorder will be deployed at a distance near the expected Level B threshold
for each location.

The dipping hydrophone will be deployed from a vessel during pile driving at variable positions. A marine
GPS will collect tracks with intervals of 2 seconds so that the contractor can correlate measured sound
levels with distance from the pile driving. Ambient sound levels will also be recorded simultaneously and
during periods of no pile driving activity.

The SSV will take place prior to the start of activities at each location to characterize the sound from the
different pile sizes in the different locations. Based on the planned Project schedule, the following
activities are planned: Season 1 when construction of the Temporary MOF is planned; Season 2, if
construction of the Mainline MOF is required to support installation of the Cook Inlet shoreline crossing
on the west side of the inlet; and, Season 3, when construction of the PLF is planned.

The position and arrangement of the recorders will be configured each season based on the planned
activities and the estimated sound propagation for the relevant noise sources.

The contractor will collect several measurements of the different pile sizes, with and without the selected
noise attenuation systems to compare source levels (near-field) and propagation rates (far-field).

2.2. Equipment

During the SSV for pile installation and anchor handling activities, acoustic measurements will be collected
continuously with autonomous sound recorders deployed to the seafloor. JASCO’s Autonomous
Multichannel Acoustic Recorders (AMARs) have been deployed in Alaskan waters, including Cook Inlet,
for SSV efforts. The Anchorage Port Modernization Project Test Pile Program deployed AMARs to measure
sounds levels associated with pile installation. For this project, each AMAR unit consisted of two
hydrophones and with recording systems set to different sensitivities to measure both high and low
intensity sounds. The hydrophones were protected by a cage, which was covered with a shroud to
minimize noise artifacts due to water flow. A mooring base plate rested on the seabed with the
hydrophone cage mounted 0.6 m above. The AMARs recorded continuously at 128,000 samples per
second for a recording bandwidth of 1 Hz to 64 kHz. The recording channel had 24-bit resolution with a
spectral noise floor of 20 dB re 1 pPa2/Hz. The same or similar equipment will likely be used for the SSV
that will be conducted for this project.

2.3. Analysis

After retrieval, acoustic recordings will be processed to compute sound level statistics from the recorded
data. The recorded signals will be filtered to remove both low-frequency and high-frequency noise outside
of the range relevant to marine mammals. Software will be used to compute sound level statistics for
ambient noise, pile installation noise without and noise attenuation.
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Regression methods will be used to determine the distances to the sound level thresholds for marine
mammal harassment for pile driving activities. For pile installation with the impact hammer, the peak
sound level, SPL and SEL will be computed for individual pile driving events, and cumulatively for each 24-
hour period. For Level B harassment, the one-minute SPL data from each receiver range will be fit to an
empirical propagation loss curve. Statistics of the peak sound levels and the 24-hour cumulative SEL,
frequency-weighted for the functional hearing groups of interest, will be computed and distances at which
thresholds for Level A harassment are reached will be quantified by linear interpolation between the
receiver ranges.

3. REPORTING

A Summary Report will be provided once the data have been analyzed and will include:

e A description of work activities that occurred during acoustic monitoring

e Details about the acoustic equipment deployed

e Arrangement, locations, and distances of the equipment relative to the sound sources
e The analysis results

e A summary of the computed distances to the various Level A and B thresholds for marine mammal
species
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