Underwater Noise Deep Dive

November 7, 2024

DEPARTMENT OF

) ot
| ECOLOGY

State of Washington




Acoustic Modeling of Vessel Underwater
Radiated Noise (URN)

Jennifer Wladichuk
Marie-Noél Matthews
David Hannay

ASCO

APPLIED SCIENCES

Victoria, BC Canada 2



1 A%’@
/ 7 \ % -n DEPARTMENT OF
4= %) @l ECOLOGY
I’l,,l ¥

State of Washington

Outline

* Rulemaking and EIS Overview (ECY/BPC)
* Fundamentals of underwater acoustics

e Study objectives

* Vessel data and maps

 Computer model details and inputs

e Summary of the results
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* Respectful Dialogue: Speak courteously, focus on ideas, not
individuals.

* One Voice at a Time: Allow everyone to finish before responding.

« Share Your Perspective: Represent your own expertise, views, and
G rou nd knowledge.
R u IeS  Agree to Disagree: Acknowledge different opinions respectfully.
* Focus on Solutions: Aim for constructive outcomes and actionable
steps.

* Respect Time Limits and Agenda: Aim to keep comments on topic
and concise. Allow space for everyone to contribute.
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Rulemaking Overview (ESHB 1578)

* Vessel Types: The BPC, in consultation with Ecology, must
adopt tug escorts rules for the following vessels:
* Small (5,000 — 40,000 dwt) oil tankers

e ATBs, and towed barges greater than 5,000 dwt designed to
transport oil in bulk internal to the hull

Tanker ATB Tank Barge



Reminder: Current Proposed Alternatives
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Reminder: Priority Elements

Plants and Animals

.
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Vessel Traffic

)

Underwater Noise (Noise)

Oil Pollution

Air Quality

g
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Fundamentals of Underwater Acoustics
JASCO Applied Sciences
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Sound in the Ocean

Natural ambient sound is always present in the ocean... Manmade sources also contribute to ocean noise...

* Motorized vessels
e Wind & waves

Seismic activity (earthquakes)

Animals (mammals, fish, _
invertebrates) * Geophysical surveys

e Marine construction

* Precipitation
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https://dosits.org/galleries/audio-gallery/
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Importance of Sound to Marine Life

*» Under water, sound travels far greater distances than
light

* sound is more efficient for transferring information

J

s Marine organisms use sound for critical life functions:

 Orientation

* Predator avoidance
* Obstacle avoidance
e Communication
 Localising food

J

+* Audibility of sound is limited by background noise
(masking) and hearing sensitivity
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Decibels

Sound levels are expressed in decibels (dB)

It is the logarithm of the ratio between the pressure and a

reference pressure multiplied by 20
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BN @
Commonly used metrics for

continuous sound

Sound Pressure Level (SPL, L)) Units: dB re 1 uPa

T

Noise measurement

G (il
A

RMS Pressure

Time
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Vessel source levels (SLs)
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Multiple sources in close proximity
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Killer Whale Hearing and Masking BandssstcoLocy
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Underwater noise modeling for the Tug
Escort EIS (Methods)

19
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“Alternatives” modeled
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SRKW presence
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Thornton, S. J., et al. (2022). Southern Resident Killer Whale (Orcinus orca) summer distribution
and habitat use in the southern Salish Sea and the Swiftsure Bank area (2009 to 2020), DFO
Canada Science Advisory Secretariat Research Document 2022/037: 56.
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Olson, J. K., et al. (2018). Sightings of southern resident killer whales in the
Salish Sea 1976-2014: the importance of a long-term opportunistic dataset,
Endangered Species Research, 56: 105-118.
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Other marine mammal presence

Humpback
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Olson, J. K., et al. (2024). Utilizing long-term opportunistic sightings records to
document spatio-temporal shifts in mysticete presence and use in the Central

Salish Sea, Front. Conserv. Sci. 5:1401838.
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Objectives of the underwater noise assessment

* What are the existing underwater sound levels at selected key receptor locations (i.e., biologically
significant areas)?

* How do existing escort tug operations contribute to these existing conditions?

* How does the proposed expansion of the tug escort requirements affect the underwater sound levels
at selected key receptor locations?

* What are the changes in noise levels at selected key receptor locations due to the removal of the tug
escort requirements?

* Assess areas of impact: where and how often are acoustic thresholds exceeded i.e., National Marine
Fisheries Service (NMFS) behavioral disturbance threshold (120 dB broadband SPL). Also examined
changes in Southern Resident killer whale (SRKW) communication and echolocation frequency bands.

24
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Marine vessel activity
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Alt2_Jul, TugAffected: Vessel Time
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Vessel Tracking Data

OV_Jul, Bulker200m-: Vessel Time
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OV_Jul, Tanker200m-: Vessel Time FRA_Jul, Fishing: Vessel Time
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Vessel noise emissions



Vessel Noise Emissions Data _ ElEcoLocY

49°0'0"N

48°40'0"N

123°20'0"W

KM
0 5 10 20

123°20'0"W

122°40'0"W

Vancouver Island

v Boundary Pass ULS

¥ Haro Strait AMARs

122°40'0"W

49°0'0"N

48°40'0"N

DEPARTMENT OF

Underwater radiated noise (URN) data primarily
originate from JASCO underwater listening stations in
local area

Stations designed to collect URN data for ships of
opportunity transiting int’l shipping lanes

ECHO database collects approximately 62,000 noise
measurements for nearly 10,000 unique ships

Additional URN data shared by ECHO Program:
* Ro-ro ferries

* Anchored cargo vessels 5
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Source Level Curves o

A functional regression analysis of vessel source level
measurements from the Enhancing Cetacean Habitat
and Observation (ECHO) database
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ARTEMIA Soundscape Model
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Results Overview
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Change in noise levels with time

Broadband SPL: snapshot [000001] at time 07/30/2015 00:00:00
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Broadband SPL/dB re 1 yPa
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Alt. A (No Action) versus

Alt. C (Expansion of tug escort requwement)

Broadband SPL/dB re 1 yPa
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Alt. A (No Action) versus
Alt. C (Expansmn of tug escort requwement)

Broadband SPL/dB re 1 yPa
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Alt. A (No Action) versus
Alt. D (Removal of tug escort requwement)
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Sound maps - Summer noise levels
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Winter results

Alternative
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Objectives of the underwater noise assessment

What are the existing underwater sound levels at selected key receptor locations (i.e., biologically
significant areas)? All receiver locations except one had baseline noise levels reach 120 dB.

How do existing escort tug operations contribute to these existing conditions? They increase the
average noise levels at some locations by a maximum of 2.9 dB broadband SPL.

How does the proposed expansion of the tug escort requirements affect the underwater sound levels
at selected key receptor locations? Minimally — average broadband noise levels increased by a
maximum of 0.6 dB, at the closest receiver to the expansion area.

Assess areas of impact: where and how often are acoustic thresholds exceeded i.e., National Marine
Fisheries Service (NMFS) behavioral disturbance threshold (120 dB broadband SPL). Every location
except #2 near Boundary Pass reached 120 dB SPL under baseline conditions. Only two of those
stations had changes in the amount of time over 120 dB due to an alternative (i.e. removal)
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Reminder: Upcoming Workshops

 Workshop #10

 Tribal Governments Only Workshop: November 13,
2024 (1 PM - 3 PM)

 Workshop #11

» Stakeholder Workshop: February 5, 2025 (10 AM

- Noon), hybrid meeting at Ecology Northwest
Regional Office

 Tribal Governments Only Workshop: February 11,
2025 (10 AM -Noon)

Informal Public Comment Form Open Through 3/14/25:
https://sppr.ecology.commentinput.com/?id=x27tZ4iRfs




Final Questions
or Discussion?

BPC Point of Contact:
Jaimie Bever, Executive Director
BeverJ@wsdot.wa.gov or (206) 305-2296

SEPA Point of Contact:
Haley Kennard, Tug Escort
Environmental Analysis Coordinator

haley.kennard@ecy.wa.gov or (564) 233-5178



mailto:BeverJ@wsdot.wa.gov
mailto:haley.kennard@ecy.wa.gov
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