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9-23-0874-W (Equinor Wind US LLC) CORRESPONDENCE

9-23-0874-W (Equinor Wind US LLC)

CORRESPONDENCE: Form Letter

Emails



This item is a form letter received from 83 separate contacts:

Dear Commissioners:

The California Coastal Commission is responsible for protecting California resources.
Fish and Fishing rights are highly protected in California. Fish habitat is highly
protected in California waters.

Equinor seeks a de minimis waiver for high resolution geographic (HRG) site survey
work through critical habitat that affects fish, fishing rights, and habitat. How can
Equinor qualify for a de minimis waiver?

SB 286 legislation and the California Coastal Commission’s 7th Condition of its
Consistency Determination requires a working group made up of fishermen, wind
developers, and State agency representatives to develop a Statewide template for
“best practices for site surveys.” No surveys should be allowed until the 7c working
group is finished and until comprehensive biological and independent acoustic
monitoring, and comprehensive mitigation for impacted fishermen are established.

Equinor must know all of this and appears to be going around CA law. Do not
cooperate with them. Vote NO at this time to support our marine resources.

Sincerely,
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FW: Support for 9-23-0874-W, Equinor Wind US LLC (San Luis Obispo County) waiver

McNair, Heather@Coastal <Heather.McNair@coastal.ca.gov>
Fri 5/3/2024 3:14 AM
To:Energy@Coastal <EORFC@coastal.ca.gov>

From: Street, Joseph@Coastal <Joseph.Street@coastal.ca.gov>

Sent: Thursday, May 2, 2024 5:03 PM

To: McNair, Heather@Coastal <Heather.McNair@coastal.ca.gov>

Cc: Teufel, Cassidy@Coastal <Cassidy.Teufel@coastal.ca.gov>

Subject: Fw: Support for 9-23-0874-W, Equinor Wind US LLC (San Luis Obispo County) waiver

Comment received by Central Coast

From: Kahn, Kevin@Coastal <kevin.kahn@coastal.ca.gov>

Sent: Thursday, May 2, 2024 4:08 PM

To: Susan Callery <susancallery@gmail.com>; Carl, Dan@Coastal <Dan.Carl@coastal.ca.gov>
Cc: Teufel, Cassidy@Coastal <Cassidy.Teufel @coastal.ca.gov>; Street, Joseph@Coastal
<Joseph.Street@coastal.ca.gov>

Subject: RE: Support for 9-23-0874-W, Equinor Wind US LLC (San Luis Obispo County) waiver

Good afternoon Ms. Callery, thanks for your note. I'm forwarding to our Energy and Ocean Resources
Unit managers.

Kevin Kahn

District Manager

Central Coast District Office
California Coastal Commission
725 Front Street, Suite 300
Santa Cruz, CA 95060

From: Susan Callery <susancallery@gmail.com>

Sent: Thursday, May 2, 2024 4:06 PM

To: Carl, Dan@Coastal <Dan.Carl@coastal.ca.gov>; Kahn, Kevin@Coastal <kevin.kahn@coastal.ca.gov>
Subject: Support for 9-23-0874-W, Equinor Wind US LLC (San Luis Obispo County) waiver

Dear Mr. Carl and Mr. Kahn,

| would like to voice my support for the waiver for Equinor Wind to conduct their site surveys in nearshore waters
in the Morro Bay Wind Energy Area.

| led NASA's Jet Propulsion Laboratory's Earth Public Engagement Office for many years and also served as the
Managing Editor of NASA's Climate website, climate.nasa.gov. | believe in scientific evidence and am disturbed by
the large amount of misinformation in opposition of offshore wind being promulgated by a well-organized group
in the area.

| have read a large amount of scientific research related to wind energy, including information about the types of
sonar used in site surveys. This kind of mapping has been done by aquariums, universities, and other research
institutions around the world, including the Monterey Bay Aquarium. The Nippon Foundation and the General
Bathymetric Chart of the Oceans (GEBCO) are working globally to map the whole seafloor topography by the end
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of 2030. NOAA and the Army Corps of Engineers have also used this technology for seafloor mapping. These
surveys help scientists understand undersea erosion, shoreline change, faults, and movement of sediment and
pollutants and are carefully regulated. Sonar is also used in stock assessment surveys and fish behavior tracking.

I'm sure you know that the largest threat to marine species, by far, is warming oceans due to fossil fuel
combustion.

| urge you to support the finding in support of a de minimis waiver for this effort.
Thank you.
Sincerely,

Susan Callery
Arroyo Grande, CA
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Public Comment on May 2024 Agenda Item Friday 7 - Energy, Ocean Resources

Dean Thomas <dthomas134@gmail.com>
Fri 5/3/2024 10:27 PM
To:Energy@Coastal <EORFC@coastal.ca.gov>

Dear Board Members,

I am responding in support of the Commission’s decision to allow ocean surveys for offshore wind
feasibility studies to proceed without further deliberation because their impacts to the environment are
less than significant. This is supported by Mackenzie Shuman'’s excellent investigative piece in a March

Tribune article. Experts were interviewed that said impacts from surveys are temporary and insignificant.

Thank you,

Dean Thomas
Dthomas134@gmail.com
Sent from my iPad

about:blank

7



9-23-0874-W (Equinor Wind US LLC) CORRESPONDENCE

9-23-0874-W (Equinor Wind US LLC)

May 10 2024

CORRESPONDENCE: Individual

Emails



5/3/24, 2:38 PM Mail - Energy@Coastal - Outlook

Public Comment on May 2024 Agenda Item Friday 7 - Energy, Ocean Resources

pkoteen@aol.com <pkoteen@aol.com>
Thu 5/2/2024 4:05 PM

To:Energy@Coastal <EORFC@coastal.ca.gov>

Dear Commissioners:

| am opposed to agenda item 7 where Equinor Wind US LLC is seeking a waiver.

The site survey work will surely deleteriously effect marine habitat. At this time of declining fish
life, we must work to support marine habitat instead of destroying any of it.

The California Coastal Commission is responsible for protecting California resources. Fish and
Fishing rights are highly protected in California. Fish habitat is highly protected in California
waters.

Please vote non this item.

Sincerely,

Peggy Koteen
San Luis Obispo, CA
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Public Comment on May 2024 Agenda Item Friday 7 - Energy, Ocean Resources

Phillip Baggett <pbaggett1@charter.net>
Thu 5/2/2024 10:20 PM
To:Energy@Coastal <EORFC@coastal.ca.gov>

My name is Vickie Baggett. | live in Morro Bay and enjoy the fresh fish we get from our local fishermen.

| understand the Equinor wants a waiver to do the invasive removal studies prior to the studies that
needs to be done for the permitting process.

Please hold the line and help protect the ocean and our fish from procedures that Equinor wants to
complete prior to the permitted time.

Please let the process run as it should without Equinor getting special waivers from the Coastal
Commission.

You are there to protect our ever unstable environment due to climate change and other matters.
Respectfully submitted

Vickie Baggett
Morro Bay, CA 93442
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Public Comment on May 2024 Agenda Item Friday 7 - Energy, Ocean Resources

Linde Owen <lindeaowen@gmail.com>
Fri 5/3/2024 6:11 AM
To:Energy@Coastal <EORFC@coastal.ca.gov>

Dear Commissioners,

I'm writing with my concern over the request for a de minimus waiver from
Norwegian Equinor oil and gas group to begin HRG (high resolution geographic) site
survey work on the proposed ocean wind farm off the Central Coast.

While HRG survey techniques are not as damaging to marine wildlife as ocean
seismic air guns, they inevitably still produce anthropogenic noise disturbance that
affects and harms marine life. HRG sources considered to be de minimus will still
have a negative effect on a multitude of species, especially if strict mitigation
protocols aren't followed.

SB 286 legislation, as well as the CCC's Consistency Determination, Condition 7,
requires that a working group of representatives from the local fishing industry, wind
developers, and involved State agencies work together to develop a template for Best
Practices for Site Surveys.

Until that time, please do not grant Equinor Wind a waiver. Establishing de minimus
for California Coastal resources is yet to be determined and they are attempting a
go-around.

There's much to be determined about the ultimate financial feasibility of this multi-
corporate large project and it is too early to start ‘charting' the multitude of
disturbance areas this project will ultimately unleash on our marine areas and fishing
community.

Thankyou for delaying the site survey work until more details are worked out and
best practices are determined from the 7c working group. Please vote no at this time.

Respectively,
Linde Owen

Los Osos
805 528-6403
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Public Comment on May 2024 Agenda Item Friday 7 - Energy, Ocean Resources

betty winholtz <winholtz@sbcglobal.net>
Fri 5/3/2024 6:36 AM
To:Energy@Coastal <EORFC@coastal.ca.gov>

Dear Commissioners:

I am concerned about the misuse of a de minimis waiver in the case of Equinor's
one-year high resolution geographic (HRG) site survey work within State waters.
Surely your scientists are aware of the findings on the East Coast as they are ahead
of the West Coast allowing Offshore Wind development.

The California Coastal Commission is responsible for protecting California
resources. Fish and fishing rights as well as fish habitat are highly protected in
California by our Constitution and laws.

Equinor's map implies they are staying outside of sensitive, protected areas.
However, sound does not observe lines drawn on a map. Sound carries into the
protected areas. A true public hearing is necessary and rightfully so. Sound experts
and vibration experts must be interviewed, so you can decide what level of
destruction is acceptable, just as the CCC do so a decade ago.

In addition, SB 286 legislation and the California Coastal Commission’s 7th
Condition of its Consistency Determination requires a working group made up of
fishermen, wind developers, and State agency representatives to develop a
Statewide template for “best practices for site surveys.” No surveys should be
allowed until the 7c working group is finished and until comprehensive
biological and independent acoustic monitoring, and comprehensive
mitigation for impacted fishermen are established.

Use the law to protect marine resources for all of us, as the law was designed to
do. Object to the de minimis at this time, and call for a regular hearing.

Sincerely,
Betty Winholtz
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Public Comment Agenda Item May 2024: Energy, Ocean Resources

Dalila For Assembly D30 <Sunflowers67@protonmail.com>
Fri 5/3/2024 4:45 PM
To:Energy@Coastal <EORFC@coastal.ca.gov>

California Coastal Commissioners,

With respect, are you not responsible for protecting California resources i.e. Fish and Fishing rights
which have been highly protected in California? And fish habitat also highly protected in California
waters?

It is already a fact that high resolution geographic survey work directly affects fish and habitat which in
turn directly affects commercial fishing.

So explain how you are even considering giving a de minimis waiver to Equinor for survey work with
HRG? This should not even be on the agenda. Plus there’s SB 286 and the 7th Condition of its
Consistency Determination clause to consider. So no surveys at all, ever, should be considered until
that is fulfilled and established.

We completely understand that Equinor is aware of this but they are obviously trying to take a short
cut that is breaking the law, by going through you.

Do not allow this. Vote NO.

From a concerned citizen actively watching what you will allow, knowing it will continue down the
California coast in a horribly destructive sequence,

Dalila Epperson
Monterey
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Public Comment on May Agenda-- Ocean resources

Laurie Gibson <thesuperioreditor@gmail.com>
Fri 5/3/2024 5:45 PM
To:Energy@Coastal <EORFC@coastal.ca.gov>

Dear Commission,

Today I'm writing to ask that you please consider my perspective regarding the development of wind
farms off the California coast.

| am not in favor of this idea, as wind farms off the East Coast shores have resulted in unprecedented
disruption to the ocean floor and to the habitats of all marine species in the region.

Please do not approve the development of wind farms off the coast of California; the health of the
ocean and all its life forms is vitally important to the planet and should not be additionally imperiled
by industrial energy development.

Thank you for your time and attention ~ | sincerely appreciate it.

Laurie Gibson

La Mesa, CA
858-635-1233

https://outlook.office365.com/mail/EORFC@coastal.ca.gov/AAMKADEXNTYWNTJhLTk2NTctNDcxZi1iZmYzLTEwZjgyNDY5ZDViINWAUAAAAAADSwWY ... 11



5/3/24, 2:43 PM Mail - Energy@Coastal - Outlook

Equinor Site Survey: Tell them no

Richard von Stein <anchornow1@gmail.com>
Fri 5/3/2024 6:14 PM
To:Energy@Coastal <EORFC@coastal.ca.gov>

Hello:

The California Coastal Commission is responsible for protecting California resources. Fish and Fishing rights
are highly protected in California. Fish habitat is highly protected in California waters. Equinor seeks a de
minimus waiver for high-resolution geographic (HRG) site survey work throughout critical habitat that
affects fish, fishing rights, and habitat. How can Equinor qualify for a de minimus waiver?

Do not cooperate with them. Vote no at this time to support our marine resources.

Dr Richard von Stein
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Public Comment on May 2024 Agenda Item Friday 7 - Energy, Ocean Resources - Permit
No. 9-23-0874-W

Richard Hubbard <richhubbard7@hotmail.com>
Fri 5/3/2024 8:26 PM
To:Energy@Coastal <EORFC@coastal.ca.gov>

May 3, 2024
Dear Coastal Commissioners,
This letter is in reference to Permit No. 9-23-0874-W, for Equinor Wind LLC (now Atlas Wind).

| have lived on the Central Coast of California for 39 years and the proposed Offshore Wind projects are
by far the biggest industrial projects | have seen during that time. It would be my expectation the
California Coastal Commission would take the utmost care and precaution when reviewing each stage of
these projects, allowing the maximum public participation (as stated in your mission statement),
ensuring adequate notification of the hearing and provision of all related documents.

| use the term “lack of transparency” carefully in referring to the Coastal Development Permit (CDP) de
minimis waiver staff document for the Equinor site surveys. For the average public member not familiar
with the Coastal Commission, it would be almost impossible to find the document written by staff and
signed by the executive director. Furthermore, the plans submitted by the applicant are not findable at
all. And finally, the timeline of the posting the staff document and submission deadline for written
comments is extremely tight. This begs the question as to whether the Coastal Commission has acted in
good faith with the residents of California on this large industrial project, or just trying to move this
project forward as fast as possible.

The idea this project will be approved as a de minimis waiver is inconceivable. Many friends and
acquaintances have struggled to work through a full Coastal Development Permit process on projects
that are in no comparison to this size and scope of this project. As | read the de minimis

waiver explanation the executive director has determined that this project and site surveys specifically
will have no potential for any adverse effect on coastal resources, either individually or cumulatively. |
won't even go into the absurdity of the conclusion that your executive director has made. Surveys
extending from the coastline to the three-mile state boundary are going to occur adjacent to marine
protected areas, state marine reserves, essential fish habitat and near to the Morro Bay National Estuary
— many of these areas are reserved for very few activities. The equipment being used operates at high
decibels, with no onboard monitoring required. Again, the assertion that there is no potential for any
adverse effect to coastal resources is ludicrous.

In closing, | ask you do not approve the de minimum waiver and require a CDP for this project.
Sincerely,

Richard Hubbard
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Fwd: Agenda Item 7. Waiver 9-23-0874-W

Saro Rizzo <saro@reactalliance.org>
Fri 5/3/2024 9:14 PM
To:Energy@Coastal <EORFC@coastal.ca.gov>

RE: Notice Of Errata
Dear California Coastal Commission:

In the below email | sent to you this morning | made a small typographical mistake.
The 6th sentence in the 2nd paragraph should read:

"The sound frequencies produced by the multibeam sonar and sidescan sonar (>200
kHZz) are very high and there are no guarantees their use will not result in injury or
behavioral changes in marine mammals, sea turtles, and fish."

Regards,
Saro Rizzo

—————————— Forwarded message ---------

From: Saro Rizzo <saro@reactalliance.org>
Date: Fri, May 3, 2024 at 11:03 AM

Subject: Agenda Item 7. Waiver 9-23-0874-W
To: <EORFC@coastal.ca.gov>

Waiver:  9-23-0874-W

Applicant: Equinor Wind US LLC

Location: Offshore of Morro Bay and Diablo Canyon Nuclear Power Plant, San
Luis Obispo County

Dear California Coastal Commission:

My name is Saro Rizzo and I live in Avila Beach, California. | am a public interest attorney and
also Vice-President of REACT Alliance whose mission is to protect California's Central Coasts
(https://www.reactalliance.org/). | am writing to you regarding the Energy, Ocean Resources,
and Coastal Development Permit de minimis waiver No. 9-23-0874-W requested by Equinor
Wind US LLC, now Atlas Wind US LLC (Atlas Wind). The application is for state water
geophysical, geotechnical sampling, and benthic habitat surveys in state waters off of San Luis
Obispo County and directly adjacent to the Point Buchon State Marine Reserve (SMR) and
Point Buchon State Marine Conservation Area (SMCA). The matter will be before you at your
May 10, 2024, hearing. As you are aware, pursuant to Coastal Act, section 30624.7, a de
minimis waiver is not effective until it is reported to the Commission at a scheduled hearing. At
this hearing, if four (4) or more Commissioners object to the waiver, then the application must
be processed as a regular Coastal Development Permit (CDP) application. | am asking that
you object to the waiver at this upcoming hearing and ask that Atlas Wind's proposed project be
processed as a regular CDP application so that many very real and legitimate environmental
concerns surrounding it are given the proper and close attention they deserve by your staff.
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The Executive Director of the Coastal Commission is waiving the requirement for a CDP
pursuant to Section 13238.1, Title 14, California Code of Regulations by finding that the
proposed development is de minimis. Section 30624.7 of the Coastal Act provides that
“‘proposed development is de minimis if the executive director determines that it involves no
potential for any adverse effect, either individually or cumulatively, on coastal resources and
that it will be consistent with the policies of Chapter 3 of the Coastal Act (commencing with
Section 30200)”. The project at issue involves Atlas Wind conducting geophysical, geotechnical,
and benthic habitat sampling surveys off San Luis Obispo County from the coast to the three-
mile state water boundary. The applicant proposes using a combination of offshore vessels
(250 — 360 feet in length), nearshore vessels (30 feet in length, and autonomous underwater
vehicles (AUVs) to deploy the equipment that will perform their geophysical, geotechnical, and
benthic surveys. The nearshore vessel would operate for 12 hours a day and the offshore
vessel would operate for 24 hours a day. Geophysical equipment proposed for use in this
project includes multibeam sonar, sidescan sonar, and sub-bottom profiler which can generate
elevated sound levels (i.e., high decibel). The sound frequencies produced by the multibeam
sonar and sidescan sonar (>200 kHz) are very high and there are no guarantees their use will
result in injury or behavioral changes in marine mammals, sea turtles, and fish. Further, the
sub-bottom profiler also produces sound with frequencies (2-16 kHz) in the hearing range of
marine mammals. The April 26, 2024, staff report minimizes these environmental concerns, but
given that the use of this equipment will also be taking place directly adjacent to the highly
protected Point Buchon SMR and Point Buchon SMCA, it is impossible to confidently state
that there is no potential for any adverse effect.

The Point Buchon SMR and the Point Buchon SMCA are located eight miles south of Morro Bay

in San Luis Obispo County. The onshore-offshore pair of adjoining marine protected areas
(MPAs) covers almost 19 square miles of rocky reefs, sandy seafloor and beaches, kelp forests,
rocky intertidal areas, and offshore pinnacles. These MPAs also contain some of the shallowest
cold-water corals in California. Point Buchon SMR encompasses more than 6% square miles of
ocean waters and spans 272 miles of coastline between Coon Creek and the Diablo Canyon
nuclear power plant. Point Buchon SMCA sits offshore of the SMR and encompasses more
than 12 square miles of waters that range from about 200 to 400 feet deep. This area of the
ocean is highly productive due to local upwelling of nutrients that support plankton and the
marine food web. Kelp forests are filled with rockfish, sea stars, gumboot chitons, and abalone,
as well as larger visitors like southern sea otters and migrating whales. (These areas in the
marine and estuarine environments were established under California Public Resources Code
Section 36710 and are listed in California Code of Regulations Title 14 (CCR T14), Section
632.) These areas are heavily regulated for very important environmental reasons. For
example, in a SMR, it is unlawful to injure, damage, take, or possess any living, geological, or
cultural marine resource, except under a scientific collecting permit issued by the California
Department of Fish and Wildlife (CDFW) pursuant to Section 650 or specific authorization from
the California Fish and Game Commission (CFG Commission) for research, restoration, or
monitoring purposes. (CCR T14, Section 632 (a)(1)(A)). Similarly, in a SMCA it is unlawful to
injure, damage, take, or possess any living, geological, or cultural marine resource for
commercial or recreational purposes, or a combination of commercial and recreational
purposes except as specified in subsection 632(b), areas and special regulations for use. The
CDFW may issue scientific collecting permits pursuant to Section 650. Also, the CFG
Commission may authorize research, education, and recreational activities, and certain
commercial and recreational harvest of marine resources, provided that these uses do not
compromise protection of the species of interest, natural community, habitat, or geological
features. (CCR T14, Section 632 (a)(1)(C)). Further, pursuant to Fish & Game Code section
2862, the CDFW in evaluating proposed projects with potential adverse impacts on marine life
and habitat in MPAs, must highlight those impacts in its analysis and comments related to the
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project and must recommend measures to avoid or fully mitigate any impacts that are
inconsistent with the goals and guidelines of the chapter or the objectives of the MPA.

The staff report does not even address, let alone mention or analyze, any possible potential
adverse impacts the project may have on marine life and habitat in these MPAs even though
there is a very good chance they can and will be affected given that the project will be taking
place directly adjacent to these areas and the fact sound travels extremely fast and efficiently
under water. Given this, there is no doubt that high sound frequencies produced by the
multibeam sonar and sidescan sonar, and sub-bottom profiler will enter into these highly
sensitive and protected areas and potentially adversely affect them. Given this, a proper
analysis must be done by way of a CDP to make sure the area’s unique and protected marine
environment remains unharmed. Also, there is no mention in the report of any staff outreach to
the CDFW concerning this application and how it could potentially impact the Point Buchon
SMR and the Point Buchon SMCA. Further, the report is also silent as to whether the applicant
has even sought or obtained a permit from the CDFW for this project.

This is not the time to throw caution to the wind and hope for the best. Such an approach has
never been the practice of the California Coastal Commission in performing it’'s very important
duties under the California Coastal Act. Accordingly, | ask that you object to the waiver and ask
that a CDP be required for the project.

Sincerely,

Saro Rizzo
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Public Comment on May 2024 Agenda Item Friday 7 - Energy, Ocean Resources

Andrea Lueker <alueker@sbcglobal.net>
Fri 5/3/2024 10:00 PM

To:Energy@Coastal <EORFC@coastal.ca.gov>

May 3, 2024

Dear Coastal Commissioners,

RE: Permit No. 9-23-0874-W, for Equinor Wind LLC

I strongly request that you do not move forward with the de minimis waiver for the proposed Equinor
Wind/Atlas Wind project and require the project go through a full Coastal Development Permit hearing
process.

After 35+ years of municipal government experience and understanding the importance of clear and
transparent communication to the public. I have reviewed the de minimis wavier agenda item for
Equinor Wind and am trying to understand how one might believe the process used provides the general
public with any idea about the agenda item. This project is likely the biggest industrial project coming to
the Central Coast and as such, it would be prudent to make sure that the information is readily available
and easily found — it is not. It is also concerning the “staff report” was not available when the agenda was
published, the plans/permit submitted by Equinor do not appear to be included at all and the Item 7
agenda title does not describe what is contained within — the de minimis item seems hidden in this section
and only those “in the know” would be successful in finding the item.

While the process for this item is concerning and does not yield to the public’s education/participation,
the more important issue is the recommendation from the executive director to the item moving forward
as a de minimis waiver. In reviewing Coastal Act - Section 30624.7 “A proposed development is de
minimis if the executive director determines that it involves no potential for any adverse effect,
either individually or cumulatively, on coastal resources....” It is unfathomable how the executive
director determined that conducting geophysical, geotechnical, and benthic habitat sampling surveys off
San Luis Obispo County from the coastline to the three-mile state water boundary, 12 to 24 hours each
day, using high decibel sound, up to 217 decibels as well as taking core samples by penetrating up to 65
feet into the ocean floor would have no potential of any adverse effect.

Even the most layperson would read the description of the proposed site surveys and conclude that would
be some adverse effects to something. And while there continues to be adamant denial by some of any
correlation to the horrific whale stranding/death on the east coast, over 470 have died (that are known and
that number does not include whale fall) since 2016 near areas of offshore wind activity. Also, since
January 2024, there have been 21+ large whale deaths (Right Whales, Humpbacks, etc.) near offshore
wind sites on the east coast.

Finally, the decision/statement from the executive director there will be no adverse effects from this
project on the west coast due to site surveying is interesting as on the east coast in the Ocean Wind 1
Offshore Wind Farm — Final Environmental Impact Statement, Appendix L, Table L.1 entitled - Potential
Unavoidable Adverse Impacts of the Proposed Action
https://tethys.pnnl.gov/sites/default/files/publications/OW1_FEIS AppL.pdf), under the Marine Mammal
Column the potential unavoidable adverse impact to marine mammals states “disturbance (behavior
effects) and acoustic marking due to underwater noise from pile driving, shipping and other vessel traffic,
aircraft, geophysical surveys (HRG surveys and geotechnical drilling surveys).....”.

In closing, I strongly request that you do not move forward with the de minimis waiver for the proposed
Equinor Wind/Atlas Wind project and require the project go through a full Coastal Development Permit
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Hearing.

Sincerely,
Andrea K. Lueker
Former City Manager/City of Morro Bay

Harbor Manager-Retired/Port San Luis Harbor District

Andrea K. Lueker
805.550.3909
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Public Comment on 5/24 Agenda, Item Friday 7 - Energy, Ocean Resources O

Nina Beety <nbeety@netzero.net>
Fri 5/3/2024 11:54 PM

To:Energy@Coastal <EORFC@coastal.ca.gov>
Cc:nbeety@netzero.net <nbeety@netzero.net>

Dear Commissioners:

| strenuously object to the Equinor proposal and permit waiver. It is the responsibility of the Coastal Commission to
protect the ocean and its inhabitants, and to ensure that the public's due process and that of our relatives in the ocean
are not blocked or violated. You must avoid harmful impacts to the ocean and its inhabitants, so as to reduce climate
change.

However, it appears that both Equinor and Commission staff are skirting public accountability, due process, and state
laws, to the detriment of the ocean and its inhabitants and of science.

You are being asked to grant a rushed, secretive waiver. That thwarts a reasoned, science-based assessment of
impacts. Assessments of sonar impacts from NOAA or CDFG are not credible given the known biological damage
from so-called “inaudible” frequencies. “Audibility” is no guarantee of safety. For instance, very low frequency sound —
infrasound — was studied by the U.S. Air Force Institute for National Security Studies which found that transmission of
long wavelength sound creates biophysical effects; nausea, loss of bowels, disorientation, vomiting, potential organ
damage or death may occur. NOAA's webpage itself states clearly the harm to marine life from sonar —
https://Iwww.fisheries.noaa.gov/insight/understanding-sound-ocean Marine Life in Distress

Further, NOAA has a direct conflict of interest due to its partnership with the company SailDrone to sonar-profile the
ocean floor for commercial interests. NOAA cannot be depended on for neutral assessment of this project, especially
given the heightened political and financial forces driving these policies. No independent assessment has been
allowed or even requested from stakeholders or the public. This agenda item has, in fact, been hidden from the public
and is intended for a “quickie” approval.

State law (Government Code § 11125(b)) requires that items are listed and described on the agenda. However,
Coastal Commission staff unlawfully hid this agenda item in a staff report. This leaves the Commission and Equinor
and any decision granting this waiver open to legal challenge overturning it.

Equinor seeks a de minimis waiver for high resolution geographic (HRG) site survey work through critical habitat that
affects fish, fishing rights, and habitat. How can Equinor qualify for a de minimis waiver?

SB 286 legislation and the California Coastal Commission's 7th Condition of its Consistency Determination requires a
working group made up of fishermen, wind developers, and State agency representatives to develop a Statewide
template for “best practices for site surveys.” No surveys should be allowed until the 7c working group is finished with
drafts that gather input from the public via public noticing, and until comprehensive biological and independent
acoustic monitoring rules, and comprehensive mitigation for impacted fishermen are established. Equinor knows state
law but is avoiding compliance. Do not cooperate with them.

The ocean cannot afford more damage or reckless decision-making. Haste makes waste. We cannot afford to get this
wrong, or blindly support “green” PR without detailed and public evaluation, and without probing realities. Wind
energy, done wrong, risks becoming another costly internal combustion gasoline engine scenario that exacerbates
climate change. Safeguarding the ocean environment protects against climate change.
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What will your legacy be? Vote NO and support the ocean, marine resources and habitat, and all its life.

Sincerely,

Nina Beety
Monterey

about:blank 2/2



MORRO BAY COMMERCIAL FISHERMEN’S
ORGANIZATION, INC.

P.O. Box 450 Morro Bay, CA. 93443
Website: mbcfo.org

May 1, 2024

Dear California Coastal Commission,

Regarding:

Energy, Ocean Resources, and Coastal Development Permit de
minimis waiver No. 9-23-0874-W, Equinor Wind US LLC, for state
water geophysical, geotechnical sampling, and benthic habitat
surveys in state waters off San Luis Obispo County from the coast to
the three-mile state water boundary.

I am Tom Hafer, President of Morro Bay Commercial Fishermen’s
Organization which consists of approximately 90 members. The Morro
Bay commercial fishing fleet have grave concerns regarding the proposed
site survey work by Equinor in Federal and State waters and oppose
allowing a de minimus waiver. The Commission should not issue a de
minimis waiver because of the conflicts with Coastal Act policies, the
Public Trust Doctrine, and the documentation and substantial evidence
that the impacts of the surveys are significant and should be subject to the
full and complete Coastal Development Permit with a full public hearing
and opportunity to be heard and carefully considered; not rushed through
without the required permit and hearings via the short-cut of a de
minimus waiver. The potential impacts are not de minimus. Further, this



waiver or a coastal development permit for site surveys should not be
issued until completion of the 7c Working Group and SB 286 mitigations
for commercial and recreational fishing.

Historically, high resolution geographic (HRG) site survey work in our
area has resulted in lower catch rates (some nearly 70% of their normal
average) during the surveys and sometimes for several months to years
afterwards. We have experienced this not only with oil exploration but in
more recent years with fiberoptic cable surveys and USGS EXPRESS
mapping. See attached Declarations of Impacts from recent Equinor’s
research vessel Island Pride survey work April 19-26 to regional
commercial fishermen.

A 2017 study published in Ecology and Evolution titled “Widely
used marine seismic survey air gun operations negatively impact
zooplankton” demonstrated a decrease in zooplankton and dead larvae and
krill after seismic surveys. I know you are saying “but that is with air
guns” but the study used an avg of 120kHz and 156 dB to 183 dB peak for
the study, similar to what is allowed in the SLC site survey permit. Also,
high frequency sound may not cause sound particle movement impacts,
but it does cause sound pressure impacts depending on how close it is to
the species. (Per acoustic specialist Arthur Popper). The study on impacts
to zooplankton is attached as Addendum A.

The State Lands Commission (SLC) rubber stamps General permits
to do site surveys from an old 2014 CEQA. The SLC provides minimal or
zero enforcement of the survey work. There is no independent acoustic
monitoring, biological assessment of impacts and no mitigation for
impacted fishermen provided. There is never even a Notice to Mariners,
so fishermen are unaware of the survey taking place. As a result, we
attribute wild fluctuations in our catches to something else, not knowing
that high decibel pounding had been going on near our fishing grounds.



Surveys last for hundreds of hours, months, and sometimes, years at a time
and cover thousands of acres of ocean. This scares away, damages and or
kills fish and can kill krill, zooplankton, eggs, and larvae, the base of the
food chain, resulting in several years of impacts.

There have been mass mortality events during the time and location
of HRG surveys, that were never analyzed and/or attributed to the fact
high decibels can deafen whales and kill krill, their food source.
Coincidentally, in 2019, 600 Gray whales died along the Pacific Coast.
The USGS EXPRESS mapping program went from 2018-2020, with most
of the HRG mapping in 2019. The East Coast has had over 475 whales die
and 1000s of other cetaceans since site surveys for offshore wind began in
2016.

There are problems of enforcement of the HRG surveys. The
President of the Humboldt commercial fishermen’s organization, Ken
Bates, wrote a letter to you in 2020 describing the issues the Humboldt
fishermen had with a survey vessel working during Dungeness crab season
destroying several traps. When the incident was reported to the SLC,

they had no idea the survey vessel was even there. See the attached letter
under Addendum B.

CSA Ocean Sciences did a study titled “Low Energy Offshore Permit
Program” in 2013. In the study, they found several issues with the SLC
permit program. One important problem sited was the lack of
enforcement:

“Summary: There is currently no mechanism in the Public
Resources Code relating to the CSLC’s geophysical permit
authorities to establish or implement enforcement or penalties
for non-compliance. As a result, there is an obvious financial
advantage, in terms of compliance costs, to a contractor if they are
working without a permit. For permittee contractors who violate the



terms and conditions of a geophysical permit, the Commission’s only
clear remedial action is to revoke the permit.”

We have asked the State Lands Commission what has been done to
improve enforcement of the HRG surveys and we have gotten no answer.

The CSA study is attached under Addendum C.

Robert Rand is an acoustic specialist. Much of his work is studying
the sounds of whales all over the world. He was concerned when he saw
a mass mortality event of whales on the East Coast, so he began using his
hydrophone in the waters near the HRG survey vessels. He found that
the noise emitted from the survey vessels were much higher than what
they were permitted. He believes that the noise from the thrusters and
positioning systems (126dB at 9.5Hz) were not calculated into the total
noise. This allowed a smaller safety zone for endangered species. This
may be what contributed to the mass mortality of several hundred whales
and cetaceans and the reason independent acoustic monitoring of survey
work should be required. The Rand Acoustic report is attached as
Addendum D.

There has never been a biological study in the Pacific Ocean, or
really anywhere, of the impacts from HRG surveys. The BOEM EA
references old 2014 irrelevant studies. Arthur Popper is a renowned fish
bioacoustics specialist. He did studies in labs with artificially simulated
noise. He documents the results in his 2018 paper “An overview of fish
bioacoustics and the impacts of anthropogenic noise on fish”. He found
that fish, particularly those with swim bladders are susceptible to high
decibel pressure expanding their swim bladder, damaging organs, hair
cells, and causing gas emboli. He noted small bait fish to be highly
susceptible since their hearing is near their swim bladder. He found fish
and larvae died at 207 db. Mr. Popper says he assumes there will be
minimal impact from high frequency surveys but admits it has not been



studied in real life situations and is unwilling to confirm either way. This
is the reason biological monitoring studies before, during, and after in a
control and impacted area should be required. When there is any
possibility of significant impacts, there needs to be checks and balances.
Mr. Popper’s paper is attached as Addendum E.

Fish and Fishing rights are highly protected in California. There are
multiple protections in the Constitution, Public Trust doctrine, the
Coastal Act, the Endangered Species Act, the Marine Mammal Protection
Act, the Marine Life Protection Act, and multiple regulations enforced by
the Dept. of Fish and Wildlife and Pacific Fisheries Management Council.
The wind energy area and cable routes are in designated Essential Fish
Habitat, Habitats of Particular Concern, and near or inside Marine
Protected Areas, a National Marine Sanctuary and Environmentally
Sensitive Habitat Areas. They are in the habitat of Endangered sea otters,
leatherback turtles, and 6 listed whales. How could they possibly qualify

for a de minimis waiver?

If the Commission erroneously issues the de minimus waiver, or a
coastal development permit after public hearings, it must include the
following conditions required by the California Constitution and the
Coastal Act:

"1. This de minimis waiver is subject to the provisions of the
California Constitution, Article I, Declaration of Rights Section 25, that:

"The people shall have the right to fish upon and from the public
lands of the State and in the waters thereof, excepting upon lands set aside
for fish hatcheries," and this waiver expressly reserves "in the people the
absolute right to fish thereupon."

"2. This de minimis waiver is subject to the limitations in
California Constitution, Article X, Water, Section 4, providing that the
permitted is not allowed to "destroy or obstruct the free navigation" of
"navigable water in this State of such water".



3. This de minimis waiver is subject to the limitations of Public
Resources Code Section 30234: "Facilities serving the commercial fishing
and recreational boating industries shall be protected, and where feasible,
upgraded. Existing commercial fishing and recreational boating harbor
space shall not be reduced unless the demand for those facilities no longer
exists, or adequate substitute space has been provided."

"4. This waiver is subject to the limitations of Public Resources
Code Section 30230: "Marine resources shall be maintained, enhanced,
and where feasible, restored. Special protection shall be given to areas and
species of special biological or economic significance. Uses of the marine
environment shall be carried out in a manner that will sustain the
biological productivity of coastal waters and that will maintain healthy
populations of all species of marine organisms adequate for long-term
commercial, recreation, scientific, and educational purposes."

"5. This de minimis waiver is subject to the provisions of Public
Resources Code that: "The economic, commercial and recreational
importance of fishing shall be recognized and protected."

SB 286 legislation and the California Coastal Commission’s 7th
Condition of its Consistency Determination requires a working group
made up of fishermen, wind developers, and State agency representatives
to develop a Statewide template for monitoring and mitigation of offshore
wind which includes “best practices for site surveys”. Equinor or any
other wind energy developer should not be allowed to do anything until
the 7c working group is finished and until comprehensive biological and
independent acoustic monitoring, and comprehensive mitigation for
impacted fishermen are established. The working group isn’t expected to
be finished for several months. Equinor realizes all of this but insists on
pushing forward in trying to skirt around our laws. American fishermen
that do follow the laws and have a huge, vested interest in their
livelihoods; paying for expensive permits, vessels, gear, licenses, and taxes



should get your vote over a foreign company coming into our waters with
no evidence they are concerned about protecting our fisheries or the
rights of our fishermen more than their bottom line.

Finally, Despite significant efforts from the commercial fishermen of
Morro Bay and Port San Luis to negotiate a monitoring and mitigation
plan with the Wind developers prior to the beginning of their project
activities, they refused. This forced us to take the legal route. We filed a
Writ of Mandamus Feb. 29, 2024, complaining they are not following
California’s legal process before proceeding. Equinor ignored our
complaint and pursued survey work in Federal waters enabled by the staff
of the Coastal Commission. So, now the fishermen are forced to file for
Injunction relief against Equinor. We filed an order to show cause why
preliminary injunction should not be issued and the order was signed by a
judge April 22, 2024. The first hearing is May 15, 2024. Should surveys in
State waters be allowed to go forward when completion of SB286
mitigations and monitoring is pending judicial decision in San Luis Obispo
Superior Court?

I have attached the lawsuit titled: “Errata exhibit package in support of
reply to opposition to exparte application for order to show cause why
preliminary injunction should not issue.”

Sincerely,

Tom Hafer, President MBCFO
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Widely used marine seismic survey air gun
operations negatively impact zooplankton

Robert D. McCauley™, Ryan D. Day?, Kerrie M. Swadling?, Quinn P. Fitzgibbon?, Reg A. Watson? and

Jayson M. Semmens?*

Zooplankton underpin the health and productivity of global marine ecosystems. Here we present evidence that suggests
seismic surveys cause significant mortality to zooplankton populations. Seismic surveys are used extensively to explore for
petroleum resources using intense, low-frequency, acoustic impulse signals. Experimental air gun signal exposure decreased
zooplankton abundance when compared with controls, as measured by sonar (~3-4 dB drop within 15-30 min) and net tows
(median 64% decrease within 1 h), and caused a two- to threefold increase in dead adult and larval zooplankton. Impacts
were observed out to the maximum 1.2 km range sampled, which was more than two orders of magnitude greater than the
previously assumed impact range of 10 m. Although no adult krill were present, all larval krill were killed after air gun pas-
sage. There is a significant and unacknowledged potential for ocean ecosystem function and productivity to be negatively

impacted by present seismic technology.

ocean productivity'?, therefore significant impacts on plank-

ton by anthropogenic sources have enormous implications
for ocean ecosystem structure and health. In addition, a signifi-
cant component of zooplankton communities comprises the larval
stages of many commercial fisheries species. Healthy populations of
fish, top predators and marine mammals are not possible without
viable planktonic productivity'=.

Man’s dependence on fossil fuels requires continual exploration
for new resources. Deposits of undiscovered oil and gas reserves
in the world’s oceans* are estimated to be substantial (Fig. 1), with
exploration occurring in most petroleum provinces. In the marine
environment, exploration is achieved via an acoustic imaging tech-
nique that uses intense, low-frequency impulse signals generated
near the sea surface and directed into the seabed (‘seismic surveys’)*.
Spatially distributed arrays of air guns simultaneously release high-
pressure air (13.8 MPa or 2,000 psi) into the water to produce the
impulse signal. Reflections from sub-sea density discontinuities
received by strings of hydrophones enable sub-sea image genera-
tion. Commonly, a series of closely spaced parallel tracks are fol-
lowed to systematically survey large swathes of ocean, each track
with a series of acoustic signal locations (Fig. 1b,c)®.

Published details of global seismic survey activity are scarce. As
an example of effort, in Australian waters alone during 2014 and
early 2015, an average of 15,848km of petroleum-related marine
seismic surveys were completed every three months®. Along with
petroleum exploration, seismic surveys are also used: (1) to image
sub-sea formations likely to be used as ‘traps’ for sequestering CO,
(ref. 7); (2) in scientific surveys of the Earth’s geology; 3) (for shal-
low, engineering-related ‘site’ surveys; or (4) for monitoring petro-
leum recovery from producing fields®.

Our understanding of the impact of seismic surveys on the envi-
ronment is still developing. Considerable effort has been put into

Phytoplankton and their grazers—zooplankton—underpin

understanding the impacts on whales, with evidence of affected
behaviour and hearing physiology®. Although fish have received
less attention’®, behavioural and pathological impacts have been
reported for adults'®"* and eggs'*">. Comparatively little effort has
been focussed on impacts on invertebrates'®!”. One study on lar-
val invertebrates showed significant malformations to scallop veli-
ger larvae from simulated air gun exposure in the laboratory,
whereas a second found no meaningful impacts on larval hatch-
ing success or viability immediately post-hatching for lobster eggs
exposed to an air gun in situ while on the adult female'. No pub-
lished studies have been conducted on seismic impacts on plankton.
On small scales zooplankton can be surprisingly mobile, capable of
moving several body lengths per second®-*’; however, they cannot
escape an approaching air gun array. We cannot fully understand
impacts of seismic surveys on higher order fauna or on an ecosys-
tem level without knowledge of how organisms at the base of the
food chain respond. Our experiments were designed to assess how
operation of a single air gun (2.461 or 150inch®) of similar mean
volume to those used commercially in an array (2.571 or 157 inch®
from 25 arrays*), operating in a field environment, would impact
the local zooplankton field. To investigate potential impacts, sonar
surveys, net tows for zooplankton abundance and measurements of
dead to total zooplankton counts were assessed before and after air
gun operations.

Results

Replicated experiments were conducted on the 2 and 3 March 2015
(Day 1 and Day 2; operations shown in Fig. 2 for Day 1). The con-
ductivity-temperature-depth (CTD) casts (Supplementary Fig. 1)
suggested that the upper 25 m of the water column was well mixed,
so drifter measurements applied to the entire upper water column.
At the time of air gun runs, drift rates were 0.19m s~ at 171° on
Day 1 and 0.12m s™" at 56° on Day 2. Thirty-four plankton taxa were

'Centre for Marine Science and Technology, Curtin University, GPO Box U 1987, Perth 6845, Western Australia, Australia. 2Institute for Marine and
Antarctic Studies, Centre for Fisheries and Aquaculture, University Tasmania, Private Bag 49, Hobart, 7001 Tasmania, Australia. 3Institute for Marine and
Antarctic Studies, Centre for Ecology and Biodiversity, Antarctic Climate and Ecosystems Cooperative Research Centre, Private Bag 80, Hobart, 7001
Tasmania, Australia. *e-mail: R. McCauley@cmst.curtin.edu.au; jayson.semmens@utas.edu.au
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Figure 1| Potential undiscovered oil deposits worldwide and seismic survey scales. a, Estimated undiscovered marine oil deposits shown by geological
province using a logarithmic colour scale in millions of barrels of oil equivalent (MMBOE; source: USGS data® for 2012), location of experiment shown by
a star symbol. b, A typical 3D seismic survey area, located by the black circle in a. ¢, Close-up of seismic lines with individual air gun firing locations, from

the area indicated by the white rectangle in b.

counted in net tows (abundance as individuals (ind.) m~3, listed in
Supplementary Table 1). After excluding tows with zero values, 189
taxa/tow combinations (‘taxa/tow’) were available for comparison of
abundance. The taxonomic composition of control tows was simi-
lar on Days 1 and 2, with copepods comprising 71% of total taxa
counted, cladocerans 15%, euphausiid larvae 4%, appendicularians
5% and the remainder comprising meroplanktonic groups such as
larvae of decapods, polychaetes and molluscs. Of the Euphausiidae
(krill, Nyctiphanes australis), only larval forms were present in
samples, possibly due to low net tow speeds. One shark was sighted
immediately after the air gun transect on Day 2 and no marine
mammal sightings were made.

The site characteristics differed between Days 1 and 2 based on
control sonar backscatter observations, zooplankton net tow abun-
dance and locations of fish in the water column. On Day 2, control
sonar results showed a significant decrease in zooplankton back-
scatter (Sv, dB re m~?) from Day 1 (P << 0.001, two-tailed #-test
when comparing mean values within 6-15m depth range and 10 m
range increments, mean =+ s.d. of —81 + 0.1 and —85 + 0.1, Days 1
and 2, respectively). On Days 1 and 2, the numbers of individual
fish targets per 100 m in the control sonar transects were similar (6.8
and 6.1 fish, respectively), but on Day 2 significantly more of these
fish were in the water column rather than close to the seabed (com-
paring mean fish depth below sea surface Days 1 and 2 in 5-25 m
depth range, P < 0.05, two-tailed ¢-test). Sonar-derived fish schools
were similar in number and area on Days 1 and 2 (5 and 7 schools
of 82 and 106 m?, respectively). The mean and median zooplankton
abundance decreased by 89% and 96%, respectively (Fig. 3d), when
comparing ratios of control zooplankton abundance (Day 2/Day 1)
using all taxa/tows with non-zero data (N = 78), with data highly
skewed to lower abundances in any tow made on Day 2. Mean control

abundance had decreased by 91% on Day 2 with all taxa combined
each day (N = 30).

When comparing exposed with control zooplankton abun-
dance for Days 1 and 2 (Supplementary Table 1), 58% of taxa abun-
dance (ind. m~) were reduced by >50% after air gun exposure
when using all taxa pooled for all range categories (so excluding
range effects) and only taxa with >10 counts in exposed or control
groups (N = 48). Furthermore, there was a statistically significant
lower zooplankton abundance after air gun exposure (P < 0.001,
two-tailed t-test) when comparing ratios of control abundance
with exposed divided by mean control ratios (exposed/control),
using all taxa combined or using all crustacean taxa. The distribu-
tion of exposed/control abundance for all taxa was skewed to low
values with a median abundance reduction of 64%, and 37% with
an abundance decrease of >95%. For exposed/control ratios >1,
or no impact, 89% of these occurred on Day 2 when total zoo-
plankton abundance was lower, and 50% of these occurred on
Day 2 at the greatest range from the air gun signal (1,200-1,300m).
Exposed abundance reductions of no-change (0%), 25% and 50%
compared with control values occurred at ranges of 808, 639 and
409 m, respectively (s.d. 390, 312, 270 m, respectively), as calcu-
lated from means of fitted power curves of abundance reduction
with range from the drift translated air gun signal location (DTASL;
see Supplementary Table 2 for plankton tow ranges, Methods for
DTASL definition) for ten independent taxa with r* value of >0.8
where only tows with N > 10 (control or exposed) were used to
generate the curves. Copepods and cladocerans comprised 86%
of total zooplankton present, so their pooled abundance reduc-
tion with range after air gun passage is important (Fig. 3e).
The ranges at which, respectively, no change, and abundance reduc-
tions of 25% and 50% occurred for copepods and cladocerans, were
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Figure 2 | Location of experimental site in southern Tasmania. a, General area showing air gun (black) and sonar transects (blue) overlaid on Australian
chart AUSO0796. The magenta circle is Hobart city (from Australian Hydrographic Service chart under Seafarer GeoTIFF Curtin University licence no.
26185G). b, Close-up of experimental set-up for Day 1. Black dots, air gun signal locations; blue lines, sonar transects; red circles with arrows, drifters; red
squares, control plankton tow locations; red crosses, plankton tow locations made after air gun exposure; cyan pentagrams, sea noise logger locations.
One air gun sonar transect crossing point (Z.) is shown. Axis scales are zeroed to the Z, point. The world-wide location of the site was shown by the star

in southern Tasmania in Fig. 1.

at973-1,119m, 795-932 m and 509-658 m (mean to median values
using fitted power curves, 1> > 0.92).

In addition to zooplankton abundance, mortality was assessed
using vital stain counts and dead/total ratios (total being dead + live
animals) as derived for taxonomic groups of copepods, nauplii and all
other taxa (impact ranges and raw counts in Supplementary Tables 2
and 3, respectively). Vital stain control counts were pooled for each
taxa per day. To look for range impact effects of air gun exposure in
the vital stain results, exposed plankton tows were pooled into range
groups of: (1) 79m Day 1 + 71m Day 1 + 149m Day 2; (2) 451 m
Day 1 + 547m Day 2; and (3) 1,248-1,300m Day 2 (Supplementary
Table 3). There were significantly more dead animals in all taxa
(copepods, nauplii and other taxa) for all range groups when com-
paring dead/total ratios of exposed with their respective controls
(Fig. 3f for mean values, Supplementary Table 4 for statistics). In
general, there were two to three times more dead zooplankton after
air gun exposure compared with controls at all range groups for all
taxa. All krill larvae found in all exposed samples were dead at all
range groups following the air gun pass. The ‘copepods dead’ cat-
egory was dominated by the smaller copepod species (Acartia tran-
teri, Oithona spp.). Although there were decreasing trends apparent
in the ratio of dead to total counted with distance from impact for
copepods and nauplii, these were not significant given the variance.

On Day 1, a ‘hole’ developed in the non-fish sonar backscatter (S,)
extending to ~20-30m depth, which became noticeable 15 min after
air gun passage and continued to expand and move coincident and
symmetrically with the DTASL through time. When S, in the upper
20m of the water column was significantly reduced on Day 2, this ‘hole’
was not evident. Examples of the development of this ‘hole’ are shown
in Fig. 4a—d, where consecutive sonar transects made every 15 min
from the first air gun, sonar transect crossing time (T;,), are shown.

To elaborate ‘hole’ definition, S, on Day 1 was averaged over
6-16m depth in 10 m range bins and is shown stacked in time

zeroed to T as a plan view in Fig. 4e along with the DTASL (noting
the x axis here is time of full experiment, not distance). A notice-
able drop in depth-averaged S, can be seen in Fig. 4e 30 min post
T, in the 6-16 m depth bin. In Fig. 4f, the average S, over 6-16m
depth and for 100 m each side of the sonar and air gun line crossing
point (Z,) is shown, along with the average S, for the same depth and
range dimensions but following the DTASL for sonar transects after
T,. A significant, 6 dB drop in depth-averaged S, occurred 30 min
post T;, when following the DTASL track. A depth slice through the
water column is shown in Fig. 4g, which averages S, for five sonar
pings either side of the Z, point prior to air gun operations and
which follows the DTASL trajectory for times after the start of air
gun operations. The ‘hole’ in the plankton was clear down to 15 m
depth appearing to extend as deep as 30m, began to be noticeable
in the 10-15m depth range at 15 min post T;;, was most persistent
in the 10-13 m depth range and increased in radius through time.

The smoothed, depth- and range-averaged S, curves for sonar
transects after air gun crossing on Day 1 are shown in Fig. 5a, and
the resulting ‘hole’ radius is shown increasing through time in
Fig. 5b (see Methods). The development of the plankton backscatter
‘hole’ is clearly seen (sonar transects 27 onwards) in Fig. 5a, while
the ‘hole’ radius increasing linearly with time is evident in Fig. 5b.
The increase of the ‘hole’ radius through time gave a significant lin-
ear fit (r* = 0.91) with maximum radius based on the 3dB drop
(half power) below the least-impacted northeastern transect end, at
1,161 m, 78 min post T;, during the last sonar transect, 34.

Passage of the operating air gun (Day 1) caused a ‘hole’ to open
in sonar backscatter, a decrease in zooplankton abundance and
increased dead/total zooplankton ratios in net tow observations. On
Day 1, the sonar backscatter ‘hole’ followed the prevailing track of
the air gun firing locations when these were corrected for water drift,
was symmetrical about this track and showed a time-dependency,
as evidenced by the ‘hole’ radius increasing for 78 min after the air
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Figure 3 | Zooplankton vital staining images, and ratios of zooplankton abundance and dead to total plankton counted. a-c, Image of copepod (Temora
turbinata, Temoridae; a), cladoceran (Evadane sp., Podanidae; b) and krill larvae (Nyctiphanes australis, Euphausiidae; €). d, Distribution for control samples
of the percentage reduction in abundance of all net tows on Day 2 compared with Day 1. e, Ratio of exposed,/control abundance for copepods and
cladocerans with range from DTASL showing mean (circles), median (squares), and power fit to mean (blue) and median (red) values (r?=0.92 and 0.96,
respectively). f, Ratio of dead/total animals counted for copepods, nauplii and other zooplankton, with means of controls (blue circles), and 71-150 m (red
squares), 451-547 m (black triangles) and 1,248 m (magenta stars) from DTASL. Error bars are 95% confidence limits. Live and dead animals are shown in

the vital staining images.

gun crossed the sonar line. The maximum range for a reduction
in sonar backscatter associated with the air gun impact track cor-
responded with the maximum sampling range for sonar (1.2km).
The lower zooplankton abundance on Day 2 meant the sonar back-
scatter ‘hole’ could not be visualized after air gun exposure, but like
Day 1, on Day 2 statistically significant zooplankton mortality and
decreased abundance were found after air gun passage. The zoo-
plankton dead/total ratios were significantly reduced compared
with controls at the maximum sampling range of ~ 1.2 km, although
the abundance measures suggested a range for a detectable drop in
abundance at approximately 1km. Copepods and cladocerans had
the greatest sample size for detecting range effects. Their abundance
measures (ind. m~?) after exposure had dropped to 50% of control
abundance at 509-658 m from air gun passage, with no impact at
973-1,119m (Fig. 3e). The received air gun level at 509-658 m range
was 156 dB re 1 pPa? s~! sound exposure levels and 183 dB re 1 pPa
peak-to-peak, and at 1.1-1.2km range was 153dB re 1 pPa® s7!
and 178dB re 1 pPa for the same units (Supplementary Fig. 2).

Discussion

On Day 2, even before the use of the air gun, the zooplankton net
tow abundance counts were significantly lower than Day 1, and
although individual fish sonar targets were of similar abundance,
there was a significant increase in fish presence higher in the water
column. The drop of zooplankton abundance on Day 2 compared
with Day 1 and increase of fish in the water column on Day 2 raises
the question of whether the scale of air gun impact on Day 1 car-
ried over into Day 2. The tidal regime was oscillatory (diurnal tide;

Supplementary Fig. 3) and sampling was approximately 24 h apart,
but the impact range measured (1.2km) was unlikely to have been
large enough to overcome mixing or advection. Without detailed
information on mixing, advection and current set above tidal flow
(not known), it is not possible to draw any conclusions on the dif-
ference of zooplankton abundance and fish depth observed between
Days 1 and 2.

Previous attempts to quantify ecological scale impacts on
planktonic larvae from seismic surveys used modelling scenarios
with impact ranges of <10m (refs '*'°) and suggested insignificant
impacts compared with the naturally high turnover of plankton®.
The impact range observed here, at the maximum range sampled of
1-1.2km, is more than two orders of magnitude higher than what
was assumed in these modelling studies. The impacts seen here
were taxon-, range- and time-dependant, with outside bounds for
time (1.2 h) and range impacts on the maximum scale of sampling.

Although we did not study the impact mechanism of the impul-
sive air gun signal, we can present a hypothesis on what may have
occurred. Many marine invertebrates, late stage larval fauna and the
zooplankton Mysidae use mechanoreceptors of a small, dense mass
to ‘drive’ sensory hairs (‘statocyst’ systems?) partly for vibration per-
ception. Most zooplankton do not have mass loaded mechanosen-
sory systems but have external sensory hairs on the distal antenna
ends, attached to ‘rigid and stiff” sections of cuticle”?, with the
cuticle potentially acting as a mechanical impedance for the sensory
hairs to move against when driven by hydrodynamic stimuli. The
zooplankton mechanosensory systems may by extremely sensitive®
and either system will respond to an impulsive air gun signal by
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Figure 4| S, after Day 1 air gun exposure. a, Immediately before air gun crossing sonar line (run 25). b, 15 min after air gun crossed sonar line (run 27).

¢, 32 min after air gun crossed sonar line (run 29). d, 47 min after air gun crossed sonar line (run 31). e, Plan view of Day 1range and depth-averaged S,
with range from Z, (air gun/sonar crossing point) as y axis and time from T (white line) as x axis. f, Averaged S, from 100 m each side of Z, over 6-16 m
depth (circles) with red squares centred on DTASL (drifted location of air gun signal that most impacted sonar line). g, A vertical slice through the water
column averaged five pings either side of Z, before air gun crossing then DTASL after air gun starts. The white crosses in b-d represent DTASLs, as do black
crosses in e; the vertical black line in e is time of control air gun pass, black asterisks show control plankton tow locations and red asterisks show exposed
plankton tow locations. The axes and colour scales are matched in a-d, and e and f. Range in a-d is from Z..

‘shaking) hypothetically, to the point where damage could accrue to
sensory hairs or tissue. A subsequent loss or degradation of sensory
ability would explain differing results among zooplankton taxa, as
there are vast differences in presence, morphology and sensitivity
of such systems. Impacted animals might not die immediately after
air gun exposure, but rather may be disabled in their sensory capac-
ity with an accompanying loss of fitness and so increased predation
risk through time. An orientation disability would alter observed
sonar reflectivity as swimming orientations changed from the
upright position. The 120kHz sonar frequency used in experiments
will not observe individual zooplankton directly but will measure
reflectivity from aggregated zooplankton, thus the observed ‘hole’
may have been due to a statistical change in zooplankton orienta-
tion or to dispersal of aggregations.

Plankton lie well on the r side of the r/K continuum in life strate-
gies'. r-selected species typically have a short life span, large num-
bers of offspring and little if any offspring care, whereas K-selected
species have the reverse. For anthropogenic sources to have signifi-
cant impacts on an ecological scale on plankton, then the spatial or
temporal scale of impact must be large in comparison with the eco-
system concerned. More than 90% of seismic surveys are conducted
in a three-dimensional (3D) mode, where the density of sampling
points allows 3D imaging of sub-sea geology®. These 3D surveys are
focussed from a few hundred to thousands of square kilometres,
taking weeks to months to complete, and importantly have repeti-
tive signal locations well within the impact ranges observed here
(15-25m along line, 400-800m across line’). Given the extensive
spatial scale for serious impacts on plankton observed here, com-
bined with the repeat and sustained nature of many seismic surveys
in a comparatively small spatial area, it is highly probable that sig-
nificant depletion or modification of plankton community struc-
ture is occurring on the scale of 3D seismic surveys undertaken.
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The significance and implications of potential large-scale modi-
fication of plankton community structure and abundance due to
seismic survey operations has enormous ramifications for larval
recruitment processes, all higher order predators and ocean health
in general. There is an urgent need to conduct further study to miti-
gate, model and understand potential impacts on plankton and the
marine environment, and to prioritize development and testing of
alternative seismic sources.

Methods

Summary. Two replicated experiments were carried out in Storm Bay at the
southeastern end of Tasmania, Australia, at the same location across a uniform
34-36 m depth seabed (Figs 1 and 2) on 2 and 3 March 2015 (Days 1 and 2).
Each experiment involved: (1) deployment of acoustic noise loggers with surface
buoys at the extremities (1.6 km apart) and centre of a planned line of sonar
transects (planned zero point for experiment, or Z,) to measure air gun signals;
(2) deployment of a drifter with drogue at 5m depth to track surface water drift;
(3) CTD measures (Day 2); (4) a control air gun transect, with the air gun (2.461
or 150inch’ volume) deployed, the source vessel run on a heading perpendicular
to and starting 800 m from the sonar transect, through the Z, out to 800 m past,
but the air gun not operated (1.6km air gun line); (5) replicate control vertical
plankton tows at nominally 0, 250 and 800 m southwest of the Z, from the seabed
to surface using a bongo net with two 0.75 m mouth diameter, 200 pm nets with
flow meter and samples split into formalin and a vital stain (so two plankton
tows at each nominal range, two cod-ends per tow, to give 12 cod-ends each day
at a mean net ascent rate of 0.25m s™'); (6) active air gun transect (location and
headings identical to control); (7) replicate vertical plankton tows after completion
of the air gun transect (sampling same as controls); and (8) continual sonar
observations between the buoys marking the sonar transect end points. Sonar
transects were made for ~3 and 1.5 h pre- and post- the active air gun passage,
respectively. Weather was calm on Day 1 (<12knots) and calm to moderate on
Day 2 (12-18knots). Details of control and active air gun transects and sonar
transects are listed in Supplementary Table 5. Note that the actual air gun and
sonar transects did not exactly cross through the planned experimental zero point
(Z.), thus the crossing location of each sonar and air gun transect for that day is
termed the point Z, which is unique for each sonar transect. The measured water
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Figure 5 | Quantification of S, hole averaged within 10-12.5 m depth
range. a, Smoothed, averaged S, on Day 1 for sonar transects 24-34 after
the air gun had crossed the sonar transect (that is, from and inclusive of T,
which occurred during sonar transect 24). The sonar transect numbers are
shown for each curve (transects 24-29 solid lines, 30-34 dotted lines) and
the and the zero range point is the DTASL (drifted location of air gun signal
that most impacted that sonar line). b, The measured radius of impact for
the zooplankton ‘hole’, symmetric about the DTASL as given by 3dB down
points below the mean of the first 90 m from the northeast (—ve), plotted
with time from T,,, is shown. Note that many sonar transects extended
beyond the =800 m shown.

body drift direction and rate was used to account for water impacted by the air gun
signals, which when it was sampled by plankton tow or sonar, had drifted (termed
DTASL, see below).

Air gun operations. A Sercel G. Gun II with a 2.461 (150 cubic inch) chamber was
used as the air gun source, towed at 5.1 m depth 17 m astern the 11 m vessel FV
Shelle Ton (10 t gross, 400 hp single propeller). Two GPS units logging every 1s
were mounted side-by-side inboard with the aerial and tow offsets used to calculate
air gun location. A near-field hydrophone (HTIU-90) was located 0.5m off the
gun ports and all near-field air gun signals logged to a Sound Devices (SD) 722

or 744 digital recorder, using a —20 dB pre-amplifier, —5 dB gain on the recorder
and 24 bit, 48 kHz sampling. The time of the first shot was logged manually and
the SD logged near-field hydrophone, air gun signal times used to define all shot
fired times. These fired shot times were used to interpolate into the source vessel
navigation data to derive the fired signal location. The air gun was operated from

a bank of four G-size high-pressure air bottles (35 MPa or 350 bar). Twin SCUBA
compressors were operated in parallel to pump the bottles. Approximately 110
shots at full pressure (13.8 MPa or 2,000 psi) were available with full gas bottles and
the compressors running. All air gun signals were at 13.8 MPa (2,000 psi). Four
vessel crew were used, a skipper, marine mammal observer and two air

gun operators.

CTD casts. A Seabird SBE19plus CTD profiler was used on Day 2, with one cast
pre-exposure and one post-exposure, each within 100 m of the Z, point. Data were
read and plotted (Supplementary Fig. 1) to ascertain if the water column was well
mixed or stratified.

Drifter deployments. Two deployments of a drifter were made on Day 1 and one
on Day 2. The drifter comprised a sea anchor (drogue) of 1 m diameter attached

to a weighted line at 5m depth. A surface buoy and a buoy with pole and flag were
attached at the surface. The universal time and GPS position of deployment, during
deployment and recovery locations were logged.

Water body drift allowance. All plankton net tows and sonar transects were
made along approximately the same line perpendicular to the centre of the air
gun transect (Z, point). Many of the sonar transects and plankton tows were made
after air gun operations commenced or ceased. The water body was drifting.

Thus for sonar transects or plankton tows after air gun operations commenced,

allowance had to be made for water drift moving the air-gun-impacted water

body, to ascertain the nearest location of the water body impacted by a fired air
gun signal for that sampling time point (plankton tows) or time period (sonar
transect). To account for drift of the air-gun-impacted water body during sonar
transects sampled after air gun operations commenced, several steps were required.
First, the location of all air gun signals fired before a sonar ping time point were
displaced in the water body drift direction for the distance given by the water

body drift rate and elapsed time between that sonar ping and air gun firing. The
air-gun-signal-displaced location that had the minimum range difference to the
sonar ping location gave the displaced air gun signal location for that sonar ping.
This was iterated for all sonar pings in a sonar transect, and the minimum range

of the displaced air gun signal locations to all sonar pings in the transect gave the
air gun signal location that most impacted that sonar transect. This location has
been termed the drift translated air gun signal location (DTASL) and applies to a
sonar transect. An example of the air gun signal displacement accounting for drift
for the ping at which the DTASL occurred on sonar transect 30, Day 1, is shown in
Supplementary Fig. 4. The similarly derived air-gun-displaced location, accounting
for drift and time (sampling time minus air gun fire time), that best matched the
plankton net tow location, gave the range of plankton net tow to air gun shot firing
point, with these ranges listed in Supplementary Table 2.

Sonar. Sonar transects were made using a Simrad EK60 echosounder mounted

on a pole bolted athwartships a 6 m vessel. A single beam, 120 kHz transducer

was mounted at 0.5m depth, using a 156 ms ping rate, maximum power, pulse
length of 0.06-1.02 ms (depth resolution of 0.048 m) with a mean vessel speed of
3.2+ 0.10m s™! (or 6.4 + 0.21 knots) and median time for a line 8.2 min.

On Day 1, 34 sonar transects were completed, 23 before the active air gun transect,
3 during and 8 after. On Day 2, 28 sonar transects were completed, 19 before the
active air gun line, 4 during and 5 after. Details of sonar transects are listed in
Supplementary Table 5.

The sonar data raw files were read into MATLAB (Mathworks) and converted
to grids of calibrated volume backscattering strength (S, in units of dB m~?) with
associated navigation and time data. The sonar navigation data were used to align
each sonar transect, deemed to be from one end of its line to the other before or
after turns, to the crossing point of the active air gun track for that day. The air gun
crossing point was set as the zero range location for that transect (the air gun track
was interpolated at a 1 m resolution and the closest sonar ping location to the air
gun track found and deemed to be the zero point for that sonar transect, Z;). Each
ping along a sonar line was assigned a range perpendicular to the Z point and its
sign set so that the northeastern portion of the line was —ve and the southwestern
portion +ve. Each sonar transect had a start time, end time and air-gun-line
crossing time (T;). The difference between T, and the first sonar transect crossing
time, T, gave the time the sonar transect preceded (—ve) or followed (+ve) the
time the air gun crossed the first sonar transect.

The 120kHz S, values have been averaged in different range and depth bins. All
S, averaging was carried out in the linear domain (L = 10%/'%, where L is the linear
value of §,), summed as appropriate then divided by the number of depth bins and
pings, and the result converted back to decibels (10 X log,,(L)). All zooplankton S,
averaging had the surface bubble layer, fish schools, individual fish targets and bad
pings removed before averaging. The surface bubble layer was found by following
a ping down from the surface in consecutive 3 m bins and finding the first bin with
no S, values exceeding —68 dB. The start of the next bin 4+ 1 m was taken as the
surface depth free of surface bubble contamination. Individual fish targets were
found by locating the characteristic chevron shape of a fish backscatter return as it
moved through the sonar beam. The dimensions of these targets, plus surrounding
pings out to 0.25m, were removed from all analysis of mean S, values. There were
several fish schools on each day; these could not be resolved as individual targets
so the boundary of each school was established manually and the schools removed
from all analysis of mean S, values. Several sonar pings were artificially low, usually
due to high attenuation of the signal in the surface bubble layer. These pings were
found by deriving the median value from below the surface bubble layer to just
above the seabed for each ping, and removing any pings where the median value
was <—95dB. These ‘bad pings’ were excluded from all analyses.

The development and dimensions of the sonar backscatter ‘hole’ that developed
post air gun passage on Day 1 were quantified by averaging S, in the depth of
maximum impact over 10-12.5m in 10 m range bins along a sonar line, smoothing
the resulting curve using a running linear fit (8 points either side), calculating the
range at which the curve fell 3dB (half power) below the mean S, calculated over
90m from the northeastern line end (least impacted end of sonar due to prevailing
drift), and where possible finding the 3 dB down-crossing points symmetric
about the DTASL. On Day 1, when moving from —ve to +ve ranges (northeast to
southwest), the curve always fell below the threshold leading towards the DTASL
as the drift was taking the water mass in the +ve direction, but the curve did not
necessarily climb back up to this value on the southwestern side of the DTASL, as
the sonar transects were too short at the longer time periods post T;;. Where the
curve did cross the threshold on the northeast and southeast side of the DTASL,
the difference in range values at each threshold was divided by two to give the
radius of the ‘hole, where the curve did not reach the threshold on the southeastern
side (transects 31-34), the radius was derived as the distance of range at the
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DTASL minus distance of where the curve reached the 3 dB down-threshold on the
northeastern side.

Air gun signal measures. Three sea noise loggers were set on the seabed during
each day’s experiment, one in the centre of the air gun transect (a) and two at

the ends of the sonar transects (b and c). A fourth sea noise logger (d), with
hydrophone located 9.4 m below the sea surface, was suspended from surface
floats above receiver (a). All sea noise loggers recorded pressure while (b) and (c)
also recorded ground-borne vibration via geophones. The sea noise loggers were
Curtin University designed, CMST-DSTO sea noise recorders (see www.cmst.
curtin.edu.au/products). The two noise loggers at the centre of the air gun line
(aand d) sampled 2 channels at 0 and 20 dB gain (50 min of every hour at 4kHz
sample rate) with the low gain channel not overloading for air gun signals at short
range. The noise loggers at the sonar line ends used 20 dB gain and 4kHz sample
rate (2,600 every hour) with no overloading of air gun signals. All noise loggers
had a High Tek HTT U90 hydrophone, individually calibrated with sensitivities
ranging from —197.6 to —197 dB re 1V pPa'. All air gun lines were carried out
during the ‘on’ times of all receivers. All sea noise recorders were calibrated for the
pressure response by inputting white noise of known level into the instrument with
the white noise and hydrophone in series. Analysis of the logged signal gave the
system gain with frequency, accounting correctly for the impedance match of the
hydrophone, pre-amplifier and system electronics. This system gain curve was used
with the known hydrophone sensitivity to convert the logged volts to pascals in
the time domain with the system response calibrated over 1 Hz to the anti-aliasing
filter frequency. The on-board noise logger clocks were set to GPS, universal time
transmitted before deployments and the drift read after recovery to give absolute
timing accuracies of <0.1s.

Air gun signals were analysed as described in ref. **, briefly by: (1) extracting
the signals from the sea noise logger files; (2) converting volts to sound pressure
(Pa) using the system calibration curve (system gain with frequency) and
hydrophone sensitivity in the time domain; (3) characterizing the air gun signal for
16 signal parameters as defined in ref. *; and (4) aligning the shot received time
with source navigation data to give source-receiver slant range (direct path source
to receiver). The signal parameters of sound exposure levels and peak-to-peak
have been used here to describe air gun signal levels. Sound exposure levels were
calculated as in ref. .

Plankton tows and analysis. At each site, the first tow cod-ends (two of) were
placed into the vital stain neutral red, the second tow had one cod-end into
neutral red and the second into 4% buffered formaldehyde. The GPS time and
co-ordinates of each drop (1: start lowering; 2: reach bottom and start raising; and
3: at surface) were made by a dedicated observer, as were the flow meter readings
(model GeoEnvironmental, serial no. 23227) before and at the end of each tow.
The summary vertical ascent times, rates, the horizontal distance moved during
ascent and the volume sampled by each cod-end using the GPS distance traversed,
water depth and net radius are listed in Supplementary Table 6. The water volume
sampled during each tow was calculated using the GPS data from the horizontal
drift (GPS) and water depth (sonar) to give distance of the net tow, which
combined with the area of the net mouth opening gave volume of water sampled
for each cod-end and therefore net. The flow meter readings were calibrated to
cubic metres of water sampled, but while many agreed with the GPS calculations,
some were less than as derived from the net radius and water depth. The flow
meter used was capable of spinning backwards, possibly during descent, thus in
abundance analysis the GPS-derived water volume sampled by each tow was used.

Samples of zooplankton that had been preserved in formaldehyde were
identified and counted using a Leica M165C stereomicroscope. Where necessary,
samples were split with a Folsom plankton splitter®, until there were between
500 and 1,000 individuals in a subsample. All zooplankton in each subsample
were identified to the lowest taxonomic level possible; genus or species level
for copepods, cladocerans, chaetognaths and euphausiids, and higher levels for
other groups.

The methods used for assessing plankton survival followed that of ref. *.

Vital stained samples were frozen after collection in the field, thawed individually
in cold, filtered (0.2 pm) seawater, acidified with a small volume (~1 ml) of 1M
HC], rinsed with small amounts of filtered seawater, subsampled so that >400
individuals were counted (three replicates each sample) and backwashed into a
sorting tray. The samples were examined under a Leica M165C stereomicroscope,
fitted with a Canon 5D Mark II camera. Samples were examined using

dark field microscopy, which maximized the contrast between live (bright pink
after having taken up the vital stain internally) and dead (pale pink, having not
taken up the stain internally) specimens. Processing of each sample was
completed within 60 min, as after that time the sample became visibly degraded.
The ratio of dead zooplankton to total numbers of that taxa counted were derived
for each tow.

In assessing change in abundance of zooplankton between pre-air-gun periods
on Day 1 compared with Day 2 or control versus exposed periods on Day 1 and
Day 2, counts of ind. m~ have been compared as ratios and two-tailed ¢-tests
used to determine if the sets of ratios differ. Comparisons were made for control
tows of Day 2 divided by control tows of Day 1 abundance to determine how the
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site differed between days, or of exposed divided by mean control abundance
(exposed/control), including data from both days, to compare how air gun
exposure impacted measured abundance. As there is normally naturally high
spatial variability in plankton abundance, and as there was a time offset between
control and exposed plankton tows, then for calculation of exposed divided by
mean control abundance, daily control abundance was averaged within a taxa
(that is, the mean of the control abundance values at the three nominal ranges

that day was used). Control abundance variability ratios were calculated for all
combinations of non-zero plankton tows within a taxa and day, and combined

for appropriate taxa to compare with exposed divided by mean control ratios.

Any taxa with zero control or exposed counts was excluded, leaving 189 taxa/tow
combinations (‘taxa/tow’) for comparison. The ratios of exposed divided by control
abundance have been expressed as percentage reductions, or [1-Ratio] X 100. To
compare abundance trends for taxa with range, drift-corrected impact ranges were
used and power curves of the form y = a X x* + ¢ fitted to data, where y is ratio
exposed/control abundance, x is range (m), and 4, b and ¢ are fitted constants.
Correlation coefficients were calculated for all fits.

General analysis. All air gun, sonar and spatial analysis was carried out in the
MATLAB (Mathworks) environment using purpose-built software. All times given
are Australian eastern standard time daylight saving, or universal time + 11 h.
Errors given against mean values are indicated as +£95% confidence intervals or
standard deviation as s.d. Samples sizes are given as N.

Data availability. The sonar data that support the findings of this study are available
on request from the corresponding author, while the zooplankton abundance and
vital staining results are available in the Supplementary Information.
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Calif. State Lands Commission lack of monitoring and
enforcement of survey work done in Northern California June

2020
Written by Ken Bates

Avoidance and minimization of Impacts to fishing relies on three factors.

1. permit conditions,

2. best practice policy

3. enforcement of permit conditions
State Lands Commission (SLC), the Army Corps of Engineers, NOAA, and Bureau of Ocean
Energy Management (BOEM) may all have permitting responsibilities for OSW site survey work
conducted on California’s Community Fishing Grounds. What is lacking is any explicit
enforcement authority by agencies to monitor “real time”, “at sea” site survey operations. For
fishermen, non-enforcement of site survey operations looks like this:

Humboldt County, California June 20th - July 20th, 2020

This account of site survey impacts in Humboldt County is excerpted from Humboldt
Fishermen’s Marketing Association comment letter to the State Lands Commission opposing
the permitting of submarine cables and comments on the State Land’s finding of a “Mitigated
Negative Declaration (MND)” concerning the Echo Cable project in March 2020. The entire
HFMA document with exhibits comprises forty-nine written pages. The following is an excerpt
from that document.

“The RTI subcontractor, EGS Americas, Inc. (EGS) was hired and directed by RTI to survey
potential subsea cable paths across the Humboldt County community fishing grounds from June
20 to July 20, 2020 under SLC permit # 9215. The surveyor EGS reported in both the SLC
permit application and the application to the USCG Notice to Mariners that “the vessel Bold
Explorer would be towing acoustical survey equipment (Edgetech 2000-DSS Towfish) behind
and below the survey vessel on a tow cable three times the depth of the water at a tow speed of
3-4 knots. All vessels and fishing activity were requested to maintain one nautical mile distance
from the cable lane (MSA) to prevent gear conflicts”. (See Exhibit E, SLC Permit # 9215)

Significantly, in the SLC permit application, neither the applicant EGS nor its employer RTI
mentions potential interactions with fixed bottom contact fishing gear (crab traps) in the MSA in
spite of the fact that EGS and RTI were proposing to tow survey equipment through the legally
permitted Dungeness crab fishery during the open season to harvest Dungeness crabs
commercially. The Dungeness crab fishery is the largest bottom contact fishery in the state and
employs hundreds of vessels and over 107,000 permitted traps. The Humboldt County fishing
grounds are the center of this fishery north of Cape Mendocino. The season’s timing and area
of operation are common knowledge to almost anyone in coastal Northern California and fishery
regulations are disseminated by California Fish and Wildlife.

In late June 2020, HFMA Board Members began receiving calls from local crab fishermen that a
large orange colored survey ship was towing through strings of legally set crab gear. On July 1,



2020 Captain Dave Helliwell, owner of the F/V Corregidor, called to report to HFMA that he was
actively losing crab gear to the survey ship. On July 5th, 7th, and 9th, emails were sent to SLC
and CCC to request a “Cease and Desist" order on the “Bold Explorer” to stop survey work in
legally set crab gear. HFMA requested the survey work stop until the close of the crab season
on July 15, 2020 (See Exhibit F). HFMA further requested that SLC and CCC require the
applicant to hire two “guard vessels” to remove crab gear from the MSA path, place a fisherman
observer on the “Bold Explorer” and compensate fishermen working within ten nautical miles of
the survey work for disruption of fishing activities. This is standard operating procedure for
survey and cable vessels in the Southern and Central part of California.

The HFMA request was denied. The “Bold Explorer” continued to tow through legally set crab
gear in spite of the SLC permit conditions that “no survey work take place within 100 feet of
observed gear. The survey crew shall not remove or relocate any fishing gear: removal or
relocation shall only be accomplished by the owner of the gear upon notification by the survey
operator of the potential conflict”.

The surveyor EGS working at the request of RTI failed to report observed fishing gear to SLC,
CCC, or local fishermen’s associations, instead, they towed right through the gear. Only when
fishermen began reporting missing fishing gear did the applicant EGS, through another
subcontractor working for RTI, admit to observing and towing through fishermen’s gear. That
subcontractor, Sea Risk Solutions, acts as the “fixer” for cable companies and cable company
subcontractors when these same companies choose to violate permit conditions and ignore
damage done to local fishing communities.

On Friday, July 2 2020, a Sea Risk Solutions employee emailed Capt. Helliwell. He introduced
himself as the “fishery liaison” for the RTI Eureka cable project and stated “we were all a bit
surprised by the advanced schedule of the Bold Explorer which we didn’t expect on site until
after the close of Dungeness season”. The best possible description for the above comment is
pure bullshit. RTI, EGS and Sea Risk Solutions knew exactly when the permitted work window
for the survey would take place — June 20 - July 20, 2020. RTI, EGS, Sea Risk Solutions and
their alleged “fishery liaison” also knew when Dungeness crab season was open and when it
would close - July 15, 2020. (See Exhibit E) These cable operators planned to and did survey
on the Dungeness crab grounds through strings of Dungeness crab. traps which they
documented. (See Exhibit G) As they continued to survey, the crab gear was moved,
damaged or disappeared.

The Sea Risk Solutions “fishery liaison” went on to state “they [Bold Explorer] got back out this
afternoon and were running [survey] lines toward shore but they stopped about three miles off
because there's a lot of gear set close in”.

In a second email to Captain Helliwell, sent on July 3, 2020 the “fishery liaison” again admitted
to “a dense line of gear” in the survey path. The Sea Risk Solutions employee made no effort
to employ the services of local Dungeness crab fishermen in the capacity as “guard boats” to
move and relocate legally set gear in the vessel survey path.(See Exhibit H)



On July 6 and July 7 2020, HFMA requested the SLC and CCC to stop all of the survey work on
the Humboldt County Fishing grounds until the close of Dungeness crab season on July 15,
2020. Fishermen were not part of any conversation between SLC and CCC agency staff and
RTI, EGS or Sea Risk Solutions. What fishermen observed after numerous efforts to stop the
loss of legally set crab gear by RTI, EGS and Sea Risk Solutions was continuing transects
through fishing gear. The “fishery liaison” for RTl/Sea Risk Solutions informed Capt. Helliwell
during a telephone conversation that it was the intent of the vessel “Bold Explorer” and its
charterer RTI/EGS “to forge ahead”, regardless of the damage to the local fishing gear, but
“they might consider some sort of reimbursement for fishermen that can prove gear loss and
damage by the survey vessel”. (Personal Communication, Capt. Helliwell, July, 2020)

RTI and its subcontractors knowingly and intentionally operated in violation of SLC and CCC
policy, permit conditions and California state law. Sea Risk Solutions, the “fixer” for these
companies provided substantial monetary benefit to RTI by ignoring requests and industry
protocols to hire guard boats, fishermen observers and preventing the termination of survey
work by the vessel “Bold Explorer” during Dungeness crab season. After conversations with
fishermen in the Morro Bay/Avila Bay area of Central California who have 20 years experience
with cable companies, the financial benefit to RTI provided by the Sea Risk Solutions, “fix”,
probably amounted to hundreds of thousands of dollars. Of the Dungeness crab fishermen who
lost legally set crab gear in the RTI MSA, only Capt. Helliwell was able to meet Sea Risk
Solutions criteria for reimbursement from EGS. Capt. Helliwell was not compensated for loss of
catch, disruption of fishing activity or time at sea. He was required to sign a binding non-
disclosure agreement with EGS to get paid. Fishermen should not be required to sign a
“non-disclosure agreement “ to hide from the public and state agencies that RTI and its
subcontractors damaged fishing gear and violated the terms of their permits.

RTI and Sea Risk Solutions actions constitute a significant effect on the environment and
are in conflict with state and federal law.

Lack of Enforcement

At least until October 2020, there has been little evidence of the ability of the State Lands
Commission and/or the California Coastal Commission to actively enforce permit conditions
protective of commercial fishing operations on cable companies and their

subcontractors. Continued budget cuts and other State of California issues have hampered
both the SLC and CCC enforcement efforts. The lack of serious and timely enforcement actions
against cable companies have deeply eroded the fishing fleet’s confidence that either agency is
able to promote and protect a prioritized coastal dependent activity —commercial fishing. It is
the opinion of HFMA that the best way for fishermen to protect themselves from the negative
impacts to the environment posed by submarine cables is to advocate against such

cables. HFMA opposes the survey, installation and operation of subsea cables on the
community fishing grounds of Humboldt County.”



Enforcement of State Permit Conditions

Fishermen are not the only group of stakeholders aware of the lack of enforcement for site
survey activities. In August of 2013, California Ocean Protection Council (OPC) funded the
following report titled “Low Energy Offshore Geophysical Permit Program Review. This report
was prepared by CSA International, Inc., of Stuart, Florida. Here is what this report had to say
about the enforcement of state permit conditions:

“ENFORCEMENT

As noted previously, the CSLC’s authorities related to low energy geophysical permits
are outlined under Public Resources Code section 6826 and California Code of
Regulations, Title 2, Article 2.9, section 2100. These statutes, originally construed for
purposes of oil and gas (hydrocarbon) exploration, do not contain enforcement
procedures or provisions, such as vessel impoundment or fines. This lack of explicit
enforcement authority constrains the CSLC’s options when it finds vessels operating
without a permit or when a permitted entity is out of compliance.

Without explicit authority to develop and implement an enforcement program, the CSLC
currently must rely on word of mouth or tips from other ocean users (generally other
surveyors) to learn of activities being conducted without a valid CSLC permit in place.
When called to the attention of the CSLC, a contractor conducting geophysical survey
work without a permit is officially notified and asked to submit an application and pay the
necessary permit application fees.

With regard to violation of permit terms and conditions by a surveyor who does have a
permit, the CSLC’s only option is to revoke the permit. If such a violation of permit
conditions violated other laws (e.g., the Marine Mammal Protection Act, Clean Water Act,
etc.), the applicable jurisdictional agency could pursue action.

Summary: There is currently no mechanism in the Public Resources Code relating to the
CSLC’s geophysical permit authorities to establish or implement enforcement or
penalties for non-compliance. As a result, there is an obvious financial advantage, in
terms of compliance costs, to a contractor if they are working without a permit. For
permittee contractors who violate the terms and conditions of a geophysical permit, the
Commission’s only clear remedial action is to revoke the permit.

Issue: The CSLC cannot enforce the requirement that a permit be obtained beyond
requesting from a contractor that an application be submitted, nor can the Commission
enforce compliance with permit conditions, except to revoke the permit. This potentially
puts those entities who are trying to comply at a disadvantage because they absorb
additional costs and requirements that are avoided by entities that operate without a
permit. This may create an atmosphere of distrust among surveyors because the CLSC
only discovers these non-permitted contractors through word-of-mouth. The lack of
enforcement also prevents the CSLC from having a complete data set related to the
number, type, and location of surveys for tracking and monitoring purposes because not
all surveys are permitted and provide such notice.

Recommendations: The primary tool needed for improving enforcement and compliance
is new legislation and subsequent rulemaking to institute clear authority and regulatory
guidance for the CSLC to enforce penalties against entities operating without a permit.
This would decrease the incentive to avoid operating without a permit and would



increase the equity among operators. Short of that, CSLC staff could take several steps
within the current regulatory and statutory framework to improve compliance.”

Conclusion: As noted above, lack of enforcement by state and federal permitting agencies not
only creates an atmosphere of distrust among surveyors, it causes financial harm to fishermen,
and fishing communities (through gear loss and fishing disruptions) and has created a pervasive
pessimistic attitude toward agencies tasked with protecting the marine environment and its
users. A lack of agency enforcement is a significant negative impact to fisheries and coastal
communities.
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WILLIAM S. WALTER, (SBN 73061)
A PROFESSIONAL CORPORATION
677 Monterey St.

San Luis Obispo, CA 93401
Telephone: 805-541-6601

Facsimile: 805-541-6640

Email: williamswalterpc@gmail.com

Attorney For Petitions/Plaintiffs,
MORRO BAY COMMERCIAL FISHERMEN’S ORGANIZTION
PORT SAN LUIS COMMERCIAL FISHERMAN ASSOCIATION|

SUPERIOR COURT OF THE STATE OF CALIFORNIA

FOR THE COUNTY OF SAN LUIS OBISPO

MORRO BAY COMMERCIAL Case No.: 24CV-0152
FISHERMEN’S ORGANIZATION, PORT
SAN LUIS COMMERCIAL FISHERMAN

ASSOCIATION, ERRATA EXHIBIT PACKAGE IN
N o SUPPORT OF REPLY TO OPPOSITION TO
Petitioners/Plaintiffs EX PARTE APPLICATION FOR ORDER TO
SHOW CAUSE TO SHOW CAUSE WHY
V. PRELIMINARY INJUNCITON SHOULD
NOT ISSUE:
CALIFORNIA STATE LANDS ERRATA PLAINTIFFS’/PETITIONERS’
COMMISSION, DOES 1 through 20; INCLUSION IN ADMINISTRATIVE
RECORDS OF COASTAL COMMISSION
Respondents/Defendants. AND STATE LANDS COMMISSION

EXHIBIT PAGES 1-286
ALTAS WIND I, LLC, aka EQUINOR; CSA

OCEAN SCIENCES INCORPORATED;

GOLDEN STATE WIND, LLC, aka ACTION FILED: FEBRUARY 29, 2024
CENTRAL CALIFORNIA OFFSHORE

WIND, LLC:; EVEN KEEL WIND, LLC, aka JUDGE: HON. CRAIG VAN ROOYEN
INVENERGY CALIFORNIA OFFSHORE

LLC, DEPT: 2

Real Parties In Interest EX PARTE APPLICATION HEARING
DATE: ARPIL 22, 2024
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DECLARATION OF WILLIAM S. WALTER IN SUPPORT OF OPPOSITION

I, William S. Walter, do declare and state that:

1. 1 am the attorney of record for Petitioners/Plaintiffs in the above captioned action.
Attached hereto are true and correct materials which have been submitted for inclusion in the
Administrative Records of the California Coastal Commission and the California State Lands
Commission, and the California State Water Resources Control Board, consisting of
consecutively number pages in the lower left-hand corner from page 1 through page 286
inclusive. These items were filed and served in consecutive volumes but after processing was
completed within less than two full weekend days after service of the Opposition to the Ex Parte
application it was discovered that various items were omitted or out of order or too large to serve
electronically by attachment to email service. We have previously requested the preparation of
administrative records of the Coastal Commission and the State Lands Commission. The Water
Resources Control Board was considering Equinor’s application for site surveys during the week
of April 15", 2024 and these materials have previously been submitted with a request for
inclusion in the Water Board’s Administrative Record. Since the matter was pending this last
week, it was premature to name the Water Board or formally request the preparation of the
Administrative Record. However, these materials have been presented to the Water Board for
Inclusion in the Administrative Record.

2. The administrative records of the Coastal Commission and State Lands Commission
have been requested to be prepared, as attached to the Verified Petition and Complaint on file
herein. That administrative record has not been prepared and therefore is unavailable for
consideration by the Court in this matter at this time; however, the Opposition filed by Equinor
raises various issues beyond the original scope of the Application for Order to Show Cause now

2
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FOR ORDER TO SHOW CAUSE WHY PRELIMINARY INJUNCTION SHOULD NOT ISSUE
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pending before this Court. As these attached materials were submitted to the agencies, they will
be obligated to include them in the administrative records they prepare. These copies of
submittals in behalf of the Petitioners/Plaintiffs are true and correct copies of materials, studies,
legal authorities, submitted to the respondents/defendants which must be included in the
Administrative Records when the process of collecting them has been completed by the agencies

3. The Court is requested to consider these excerpts of items submitted for inclusion
in the Administrative Records of the agencies because Equinor has submitted only limited items
within those records which have been selected for the Opposition to the Ex Parte Applications.

I declare under penalty of perjury under the laws of the State of California that the items
attached hereto are true and correct copies of submittals to the agencies for inclusion in their
respective records.

Executed this 28" day of April, 2024, at San Luis Obispo, California.

William S. Walter /s/
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DECLARATION OF SERVICE BY E-MAIL

Case Name: Morro Bay Fisherman Org. v. State Lands Com. Case No.: 24CV-0152

I, WILLIAM S. WALTER, DO DECLARE AND STATE:

I am the attorney of record for Petitioners/Plaintiffs in the above captioned action; and am 18 years of age
or older and not a party to this matter.. On April 21, 2024, | served the attached
PLAINTIFFS/PETITIONERS’ERRATA EXHIBIT PACKAGE IN SUPPORT OF REPLY TO OPPOSITION TO
EX PARTE APPLICATION FOR ORDER TO SHOW CAUSE WHY PRELIMINARY INJUNCTION SHOULD
NOT ISSUE, CONSISTING OF CONSECUTIVELY NUMBER PAGES, 1 - THROUGH 286 NUMBERED
PAGES by transmitting a true copy via electronic mail.

e PERKINS COIE LLP Barbara J. Schussman, Esg. Julie Jones, Esg. 505 Howard Street, Suite 1000 San

Francisco, CA 94105 Email: BSchussman@perkinscoie.com; JJones@perkinscoie.com; Attorneys fof
Real Party-in-Interest Golden State Wind, LLC, aka Central California Offshore Wind.

e | LC Norton Rose Fulbright US LLP H. Joseph Drapalski Ill, Esq. Raymond J. Muro, Esg.; Scott
Burton 555 South Flower Street, Forty-First Floor Los Angeles, CA 90071 Email:

scott.burton@notronrosefulbright.com; joseph.drapalski@nortonrosefulbright.com,

raymond.muro@nortonrosefulbright.com. Attorneys for Real Party-in-Interest Invenergy California
Offshore Wind LLC

e Best, Best & Krieger LLP Charity B. Schiller, Esg. Alisha M. Winterswyk, Esg. 300 South Grand
Ave., 25th Floor Los Angeles, CA 90071 Email: Charity.Schiller@bbklaw.com;
Alisha.Winterswyk@bbklaw.com; Attorneys for Real Party-in-Interest Atlas Wind, LLC, aka Equinor.

e Office of Attorney General, California Department of Justice; Mitchelle Rishe, Esq.;Thomas

Kinzinger; Mitchell.Rishe@doj.ca.gov.; Thomas.Kinzinger@doj.ca.gov Attorneys for California

State Lands Commission and California Coastal Commission.
Alena Shamos, Esg., Colantuono, Highsmith & Whatley, PC. 440 Stevens Avenue, Solana Beach, CA
91101-2109 Email: Ashamos@chwlaw.us

Attorneys for Real Party in Interest CSA Ocean Sciences Incorporated

I declare under penalty of perjury under the laws of the State of California and the United States of
America the foregoing is true and correct and that this declaration was executed on April 28, 2024, at San

Luis Obispo, California.

William S. Walter /s/

Signiture
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CONCERNS AND SUGGESTIONS OF THE MORRO BAY COMMERCIAL FISHERMEN’S
ORGANIZATION (MBCFO) AND PORT SAN LUIS COMMERCIAL FISHERMAN ASSOCIATION
(PSLCFA) REGARDING IRREVERSIBLE IMPACTS TO COMMERCIAL FISHING FROM SITE SURVEYS
WITHIN THE BOEM MORRO BAY LEASE AREAS, November 14, 2023

There are currently no enforceable mitigation measures or monitoring
conditions/programs for the potential impacts on commercial fishing in the BOEM
Morro Bay Lease Areas. This unnecessary risk and uncertainty place the future of
commercial fishing and the members of the Associations at risk and directly
conflict with clear public policy mandates, Public Trust Doctrine mandates, the
California Constitution expressly and unconditionally “reserving in the people the
absolute right to fish thereupon,” California Coastal Act policies, duly Certified
Morro Bay and San Luis Obispo County Local Coastal Programs, and BOEM
mitigation regulations.

Until comprehensive commercial fishing and fish stock mitigations are
adopted and enforceable, subject to open public scrutiny, with complete mitigation
monitoring and full “before and after” site survey baselines studies, it is premature
and would violate various legal requirements to authorize site surveys which may
destroy the baseline fishing resources before they are documented. Neither NEPA
nor CEQA allow the physical disturbance, denial, spatial displacement of public
trust values and resources to commence (e.g., site surveys) based upon completely
deferred mitigation, guided by no defined and precise mitigation standards, with
no careful and approved program of mitigation monitoring of all potential impacts
and policy conflicts.

This review will include documenting the failure of efforts by the MBCFO
and the PSLCFA to obtain the cooperation of the three project developers to
implement the comprehensive mitigation measures under the Bylaws of the Morro
Bay Lease Areas Mutual Benefits Corporation and approved Charter of the Morro
Bay Lease Commercial Fishing Fund Management Trustees’ Committee. The
project developers, expressly contrary to the Coastal Commission’s Consistency
determination and findings, deny that their projects will have any significant effect
upon commercial fishing activities and related policy conflicts despite contrary
admissions of such impacts by Castle Wind and TotalEnergies in entering into
prospective project mitigation agreements leading to the incorporation of the
MBLA MBC and chartering the Trustees’ Committee under a comprehensive
mitigation program. It is inexplicable why these three project developers after the
final meeting and presentations by fishermen would continue to be “impact
deniers” while their competing company, TotalEnergies, would acknowledge the
impacts and enter into agreements for permanent mitigation processes. This will
be documented below.
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CONCERNS AND SUGGESTIONS OF THE MORRO BAY COMMERCIAL FISHERMEN’S
ORGANIZATION (MBCFO) AND PORT SAN LUIS COMMERCIAL FISHERMAN ASSOCIATION
(PSLCFA) REGARDING IRREVERSIBLE IMPACTS TO COMMERCIAL FISHING FROM SITE SURVEYS
WITHIN THE BOEM MORRO BAY LEASE AREAS, November 14, 2023

priority uses for commercial fishing shall be subject to public review and
approved at a noticed public hearing of the State Lands Commission.”

The definitive interpretation of Section 15 is discussed below by the
California Supreme Court in a San Luis Obispo County decision upstream
from the submerged lands to be subjected to site surveys and permanent
transmission and landing facilities under State ownership (ocean bottom)
which clearly articulates the priority of fishing rights contemplated by the
nearly unanimous California Constitutional Amendment in 1910. State of
California v. San Luis Obispo Sportsman’s Association (1978) 22 Cal.3d
443,

Even when the United States Government acquires by eminent domain
California public trust properties for a federal purpose, the Judgment in
favor of the Government is expressly subject and subordinated to Section
25 of the California Constitution. See, e.g., United States of America v.
160 Acres of Land, More or Less (2017) Case No. EDCV 16-1957 (KKx),
United States District Court, Central District of California, “Judgment”
entered November 9, 2017, separately stated with regard to Parcel A and
Parcel B acquired by the Government:

“Therefore upon compliance with the conditions ...and further reserving
in the People the Absolute right to fish thereupon as provided by Section
15 of Article I of the Constitution of the State of California, as reserved by
the State of California by Deed recorded....” (Capped initials “People” and
“Absolute” in original filed District Court Judgment.)

The State Lands Commission is obligated to comply with the same
Constitutional declaration of rights recognized under federal comity
principles as the United States Government in considering permitting site
surveys which can damage the ocean bottom and related habitats,
attempting to exclude commercial fishing activities indefinitely and
permanently, in violation of clearly recognized Constitutional policies of
the State of California protecting the “Absolute right to fish” reserved in
the “People.” (Discussed below.)

4
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The Bylaws of the MBL A Mutual Benefits Corporation and the Trustees’
Committee Bylaws resolves this policy conflict by a voluntary Fishermen
Letter to be signed by all participating fishermen with a prior history of
fishing in the affected fishing habitats.

3. New information and evolving and uncertain permit parameters pending
with the California Coastal Commission (“mitigation by email”) require
that that the Commission hold noticed public hearings before approving
any permits or other entitlements or permissions to conduct site surveys to
any of the wind project developers, and complete the functional equivalent
of an EIR analysis of impacts and full mitigation measures and a mitigation
monitoring plan for commercial fishing and fish stock sustainability during
all phases of the proposed developments including site surveys through de-
commissioning.

These are routine and well recognized requests to assure mitigation and
monitoring compliance which can preserve the future of commercial fishing stocks
and commercial fishing and related coastal dependent uses. The MBCFO and
SLCFA only ask the regulatory and trustee agencies to follow the prescribed path
approved by the Executive Office of the President, Council on Environmental
Quality, and the Governor’s Office of Planning and Research, State of California,
which jointly authorized the guidance provided by “NEPA and CEQA:
Integrating Federal and State Environmental Reviews” (February 2014) in both
definitive, “user friendly,” and understandable language regarding when
environmental documents must be supplemented or re-released (p. 36):

“6. When Should an EIS/EIR be Supplemented or Re-Released?

Under NEPA and CEQA, agencies consider a similar set of circumstances under which an
environmental document must be re-released for public and agency review when new
information becomes available after publication of the draft or final document.

“NEPA Requirement: NEPA dictates a process for incorporating new information into an
already published EIS called supplementation. A supplemental EIS must be prepared if there
are “substantial changes in the proposed action” relevant to environmental concerns, or
“significant new circumstances or information relevant to environmental concerns and
bearing on the proposed action or its impacts” (40 C.F.R. § 1502.9(c)(1)). The supplement
should focus on the new information (40 C.F.R. § 1502.9(c)(1)). The CEQ has clarified that
new alternatives outside the range of alternatives already analyzed would trigger the

5
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requirement for a supplemental review (NEPA’s 40 Most Asked Questions, 29b).
Supplements may be prepared for either draft or final EISs.

“CEQA Requirement: CEQA provides a similar process for recirculation of draft
documents, and supplementation of certified final documents. An agency must recirculate an

EIR when “significant new information” is added after the draft EIR is made available for
public review, but before the lead agency certifies the final EIR. Significant new information
can include changes to the project or circumstances surrounding the project leading to a new
significant environmental impact, a substantial increase in severity of an impact, or another
feasible alternative that would reduce impacts and is considerably different from other
alternatives (CEQA Guidelines, § 15088.5, subd. (a)). Recirculation is not necessary for new
information that merely clarifies, amplifies, or makes insignificant modifications to
information that was already presented to the public (id. at § 15088.5, subd. (b)). An agency
must provide adequate notice of a recirculation (id. at § 15088.5, subd. (d)), and if the new
information only affects a few sections of the EIR, only those sections must be recirculated
(id. at § 15088.5, subd. (c)).

“Following certification of an EIR, new information will only trigger a subsequent or
supplemental EIR in limited circumstances. Supplemental review is required only if (1) the
project requires a further discretionary approval and (2) new information reveals that the
project will cause a new or substantially more severe impact or that mitigation measures or
alternatives would substantially reduce one or more significant impacts, but the project
proponent declines to adopt such measures or alternatives (CEQA Guidelines, § 15162). Where
new information triggers the need for supplemental review, no further discretionary approvals
may be granted until after the supplemental review is completed.”

In describing “Opportunities for Coordination,” when new information is
presented, the advice of both the Federal and California environmental review
agencies should be followed by BOEM, the Coastal Commission, and State Lands
Commission:

“The two laws’ [NEPA and CEQA] requirements for recirculating/supplementing
environmental documents are similar enough that agencies presented with new information or
project changes should generally treat that information the same way (i.e., by supplementing
or substantiating their determination not to). Just as with the draft EIS/EIR, agencies should be
able to release a joint supplemental analysis with a joint public review period.” (P.37.)
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WITHIN THE BOEM MORRO BAY LEASE AREAS, November 14, 2023

The “whole of an action” — which means from site surveys through
decommissioning — requires mitigation and monitoring. It is fundamental that no

portion of the project which involves physical impacts and the most fundamental
public policy conflicts, including site surveys as suggested by more recent
literature and new evidence, without comprehensive, enforceable, definite
mitigation and mitigation monitoring program.

Recently enacted Public Resources Code Section 30001.3 expressly found the
conditions requiring mitigation of commercial fishing impacts which “are not yet
fully understood”:

(b) While offshore wind energy generation can provide significant climate and
economic benefits, industrial scale development and deployment of offshore
wind energy will also have impacts on coastal and ocean resources, fisheries,
and coastal communities that are not yet fully understood.

Newly enacted Public Resources Code, Section 30616 provides, in relevant parts:

(c) The statewide strategy developed pursuant to this section shall include best
practices for addressing impacts to the commercial and recreational fishing
industries, tribal fisheries, and environmental resources associated with
offshore wind energy projects, including, but not limited to, the following:

(3) Best practices for offshore surveys and data collection to assess impacts.

(8) A recognition of locally negotiated agreements between the fishing industry
and offshore wind energy leaseholders.

(d) (1) The working group shall complete the statewide strategy, including the
framework for reasonable compensatory mitigation for unavoidable impacts,
on or before January 1, 2026.

Assuming that this new process is intended to provide one of several
possible methods for mitigation of commercial fishing impacts from offshore

8
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wind development, the site surveys cannot be allowed to commence before
the completion of the “best practices” for “offshore surveys and data
collection to assess impacts” (subd. (c)(3) before the statewide strategy is
completed by January 1, 2026. The only exception would be under (c) (8) “A
recognition of locally negotiated agreements between the fishing industry
and offshore wind energy leaseholders.”

The MBLC MBC Bylaws and Trustees’ Committee Charter would provide
an approved method for required commercial fishing mitigation. It would be
a futile and inconsistent interpretation of the new statute to allow site
surveys to proceed without completion of “best practices” for such surveys.
Such an interpretation is consistent with the basic CEQA mitigation principles
outlined in Appendix I hereto. Determining that process can be processed
through the revised EA requested from BOEM above and the joint
NEPA/CEQA processes described jointly by the Presidents’ CEQ and the
Governor’s Office of Planning and Research referenced above.

9
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WITHIN THE BOEM MORRO BAY LEASE AREAS, November 14, 2023

MITIGATION AND MITIGATION MONITORING MUST BE COMPLETED
BEFORE COMMENCEMENT OF SITE SURVEYS OR ANY OTHER PHASE
OF THE PROJECT TO RESOLVE AND ADDRESS FUNDAMENTAL
PUBLIC POLICY CONFLICTS BETWEEN OFFSHORE WIND
DEVELOPMENT AND COMMERCIAL FISHING AND FISH STOCKS

The industrial scale, scope and location of Morro Bay Lease Areas create the
most profound and intractable of conflicts between fundamental public policies,
constitutional requirements, which mandate and protect commercial fishing. Any
possibility for any reconciliation of these policy conflicts require mitigation and
monitoring which is operable from the site surveys through decommissioning —
the “whole of the project.” Deferred mitigation without monitoring cannot be
allowed when the “whole of the project” presents conflicts with public trust values,
the Constitutional mandate “reserving in the people the absolute right to fish
thereupon,” etc., Coastal Act policies, Certified Local Coastal Programs of the
County of San Luis Obispo and City of Morro Bay,

A. The Public Trust Doctrine. The Public Trust Doctrine is based upon
ancient Roman, Spanish?® and English legal principles which protect the
right to fish, the right to navigate, and the right to access public
tidelands and submerged lands. The United States Supreme Court,
Martinv. Waddell (1842) 41 U.S. (16 Pet) 367, 410, held that the state’s
title to its tide and submerged lands,

“...is a title held in trust for the people of the State that they may enjoy
the navigation of the waters, carry on commerce over them, and have
liberty of fishing” free from obstruction or interference from private
parties.

B. Act for the Admission of the State of California Into the Union, 1849,
(Pub. L. 31-49), Section 3 provides in pertinent part:*

3 The Spanish legal principles are significant because of the provisions of the 1848 Treaty of GuadalupeHildalgo
recognizing Spanish land grants (“ranchos”) and other agreements recognized in adjudicated patents some of which
relate to submerged lands and retained fishing rights.

4«An Act for The Admission Of The State of California into the Union”, Our Documents. The National Archives
and Records Administration, September 9, 1850.

10
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«“...and that all the navigable waters within the said state shall be
common highways, and forever free, as well to the inhabitants of said
state as to the citizens of the United States, without any tax, impost, or
duty therefore....”

C. California Constitution, Article I, Declaration of Rights, Section
25, provides:

Added in 1910 by Initiative Amendment during the height of
California’s Progressive Erra, the intent of the near unanimous
approval by the Assembly and Senate and approved by California
voters is to protect fishing from being lost to continued” vigorous
development of California's natural resources by individuals and large
corporations”; the same impacts posed on a vastly larger scale than ever
imaginable in 1910 by ocean wind projects of the three BOEM selected
“highest bidder” developers:

“SEC. 25. The people shall have the right to fish upon and from the
public lands of the State and in the waters thereof, excepting upon lands
set aside for fish hatcheries, and no land owned by the State shall ever
be sold or transferred without reserving in the people the absolute right
to fish thereupon; and no law shall ever be passed making it a crime for
the people to enter upon the public lands within this State for the
purpose of fishing in any water containing fish that have been planted
therein by the State; provided, that the legislature may by statute,
provide for the season when and the conditions under which the
different species of fish may be taken.”

The California Supreme Court has provided the definitive
interpretation of the language and the purposes of the authors of the
Initiative Constitutional Amendment in 1910 which echoes of the same
concerns today with unmitigated offshore wind industrial scale
development of now undisturbed ocean bottoms and navigable
waterways by “large corporations” to the detriment of the “absolute
right of the people to fish thereupon.” State of California v. San Luis

11
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E. Commercial Fishing Protected Property Rights and Privileges

Members of the Organizations and other qualified fishermen engaged in
commercial fishing businesses have vested property rights and interests
which should be protected, enhanced and mitigated, including, without
limitation:

1. The California Constitution only uses the word “absolute” in
reference to one fundamental right — it’s not freedom of speech,
press, privacy, or religion which some might expect. It is the
freedom enjoyed and protected by all who fish in the public trust
waters of the State of California: “reserving in the people the
absolute right to fish thereupon...”  “Absolute” means
“something that is free from any restriction or condition.” Only
people who fish can waive this right in any portion of the public
trust properties belonging to the State of California, which is why
the mitigation model presented by the MBLA MBC and
Trustees’ Committee and provides for written consent of
participating fishermen as part of comprehensive mitigation
processes.

2. Commercial fishing businesses have vested property rights
including commercial fishing vessels, technology, extensive

3. personal property, equipment, machinery, supporting onshore
personal and real property.

4. Commercial fishing businesses have vested “good will” value
under California Civil Code Section 1263.510 which include
“the benefit that a business gains as a result of its location,”
including Morro Bay Harbor, Port San Luis and proximity to
commercial fishing areas; “reputation for dependability, skill or
quality”; and any other circumstances contributing to the “going
concern” value of commercial fishing businesses.

5. Commercial fishing businesses have various licenses including
master’s licenses, commercial fishing vessel licenses, and
“commercial fishing license, permit or other entitlement” issued

14
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by the California Department of Fish and Wildlife pursuant to
California Fish and Game Code (Section 7857, et seq.). These
licenses, permits and other entitlements are protected by the
principles of due process and should be recognized as vested
property interests of commercial fishing businesses.

6. Commercial fishing businesses also have docking, mooring,
anchorage and other rights and privileges issued by the
governing authorities of the respective harbors, and priority to
the allocation of those entitlements.

F. Statutory Priorities for Commercial Fishing Activities, both On-
Shore and Off-Shore

1. Commercial Fishing Priorities under the California Coastal
Act (California Public Resources Code):

The clear conflicts between Coastal Act Policies and wind
project developments requires that enforceable mitigation and
monitoring be established to resolve these conflicts before any
phase of the project commences, including:

a. Coastal Act Section 30230 states:

“Marine resources shall be maintained, enhanced, and where
feasible, restored. Special protection shall be given to areas and
species of special biological or economic significance. Uses of the

marine environment shall be carried out in a manner that will sustain
the biological productivity of coastal waters and that will maintain
healthy populations of all species of marine organisms adequate for
long-term commercial, recreational, scientific, and educational
purposes.”

b. Coastal Act Section 30234 states:

“Facilities serving the commercial fishing and recreational boating
industries shall be protected and, where feasible, upgraded. Existing
commercial fishing and recreational boating harbor space shall not

15
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be reduced unless the demand for those facilities no longer exists or
adequate substitute space has been provided. Proposed recreational
boating facilities shall, where feasible, be designed and located in
such a fashion as not to interfere with the needs of the commercial
fishing industry.”

c. Coastal Act Section 30234.5 states:

“The economic, commercial, and recreational importance of fishing
activities shall be recognized and protected.”

2. The Federal Coastal Zone Management Act establishes and
recognizes the priorities for coastal dependent uses including
commercial fishing activities.

3. The Certified Local Coastal Programs for the County of San Luis
Obispo and for the City of Morro Bay protect and give priority
to commercial fishing activities and on-shore support facilities
through specific policies implementing Coastal Act policies.

G. Contractual Protections for Commercial Fishing Businesses are
substantial evidence of appropriate mitigation measures, and
certainly better than nothing.

1. Castle Wind Agreement (October 6, 2018): This was an arms-length
multi-year process of negotiations between Castle Wind and
subsequently TotalEnergies which are substantial evidence of a full
range of commercial fishing mitigations, including substantial
evidence of the informed, arms-length fair market valuation agreed
between the prospective developers and the Associations in behalf of
their individual members.” In fact, the terms of the Agreement and the

7 The typical BOEM economic studies of economic impacts on commercial fishing are admitted to be limited by
their completeness of data and the assumptions made identifying impacts from non-segregated data; they are
projections which cannot be verified by real word data. The Associations and participating Wind Developers
pursued a different valuational approach for mitigation and fishermen compensation by utilizing the established
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subsequent Bylaws of the MBLA MBC and the Trustees’ Committee
were approved by the memberships of both Associations and the
corporate boards of the participating developer companies.

a. The Trustees’ Charter and the MBC Bylaws are the result and
evolution of an Agreement Between Morro Bay Commercial
Fishermen’s Organization, Port San Luis Commercial
Fishermen’s Association (“Organizations”) and Castle Wind
LLC (“Castle Wind Agreement”) entered into on October 6,
2018, concerning a potential offshore wind project, or projects,
off the coast of San Luis Obispo County subject to various
governmental reviews and approvals (“Project”).

b. The Agreement recognizes that the Project has the potential to
impact the Qualified Members of the Organizations operating from
the Morro Bay Harbor and Port San Luis through, for instance, the
potential loss of fishing grounds within the “Covered Area.”

c. The Agreement acknowledges “that commercial fishing activities
are coastal dependent uses receiving the highest priority under the
California Coastal Act and the Federal Coastal Zone Management
Act, the continuing viability of which is of critical importance to
maintaining the Commercial fishing industry along the California
coast.”

California definition of “fair market value” of mitigation/compensation as “the highest price” that “a willing buyer
would have paid in cash to a willing seller” (i.e. developer paying to fishermen) where “there is no pressure on
either one to buy or sell” and “the buyer and seller know all of the uses and purposes” of the fishing rights being
“taken/damaged/displaced” by the developers’ projects. See Cal. Code Civil Proc. 1263.320; Evidence Code
Section 823; Cal BAJI Jury Instruction 3501., et seq. In addition to fishermen displacement compensation, the
freely negotiated Bylaws of the Morro Bay Lease Areas Mutual Benefits Corporation, authorizing the Commercial
Fishing Mitigation Fund Trustees’ Committee Charter, addresses methods of full mitigation processes responding
to the project developments as they progress and change which address community wide mitigation with annual
developer contributions based on a percentage of the BOEM lease payments, and include representation for Sport
Fishing and the Morro Bay Harbor and Port San Luis District Managers and participation by fishermen who are
not from either port.

! Terms are defined in the Bylaws of the Morro Bay Lease Areas Mutual Benefits Corporation.
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d. The Agreement provides that “the Parties acknowledge that the
commercial fishing industry, represented by the Organizations, is
subject to substantial economic pressures, is vulnerable from a range
of regulatory, economic, and market impacts, and that the
cumulative effects of the Project coupled with these pressures, may
impact Qualified Members of the Organizations.”

e. The Agreement acknowledges that “the Organizations are relying
upon the good faith and representations by Castle Wind that the
provisions of this Agreement are enforceable and will be
implemented in conjunction with any offshore wind project
developed by Castle Wind within the Covered Area.”

f. The Agreement established various mitigation measures to be
implemented by a California mutual benefit corporation, which is
now referred to as the Morro Bay Lease Areas Mutual Benefits
Corporation (“MBLA MBC”) in accordance with the California
Corporations Code Section 7110 et. seq. (Section 1.1(a).) which is
intended to minimize the anticipated impacts of the Project on the
members of the Organizations.

. The Morro Bay Lease Areas Mutual Benefits Corporation Bylaws
and the Mitigation Fund Trustees’ Committee Charter implement
and adopt the mitigation measures contemplated by the Charter
Wind Agreement into comprehensive and empowered institutions
capable of protecting the long- term viability of the commercial
fishing activities from Morro Bay Harbor and Port San Luis during
all phases of off-shore wind projects in the BOEM Morro Bay Lease
Areas.

h. The Bylaws provide a mechanism for any and all of the potential
project developers to participate in the comprehensive mitigation and
monitoring program with minor technical changes to reflect the current
BOEM lessees/developers.
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2. City of Morro Bay, Castle Wind Community Benefits Agreement
(November 29, 2018)

The priority, preservation and enhancement of the commercial fishing
activities from Morro Bay Harbor and Port San Luis has been expressly
recognized by the City of Morro Bay which entered into a “Community
Benefits Agreement, Castle Wind Morro Bay Offshore Wind Farm
Project,” effective November 29, 2018, which granted to Castle Wind an
exclusive option to lease the City owned outfall conduit lease regarding
“the City owned and controlled submerged outfall structure formerly
utilized by the Morro Bay Power Plant capable of being effectively
reutilized to route the export cable that will electrically connect the Project
to the Morro Bay substation,” and “thereby interconnect with the high-
voltage transmission system operated by the California Independent
System Operator.”'® The City required Castle Wind to comply with the
Commercial Fishermen’s Agreement as a condition of the exclusive
option for on-shore support facilities granted to Castle Wind: “The Parties
acknowledge the Morro Bay community will benefit from the Fisherman’s
Agreement, entered into between Fishermen’s Organizations and Castle
Wind, Dated October 6, 2018 (‘Fisherman’s Agreement’). Under the
Fishermen’s Agreement, Castle Wind has committed to minimize and
mitigate the anticipated impacts to the commercial fishermen from the
Morro Bay and Port San Luis communities who operate within the
Covered Area and are proximate to the Project.”

H. California  Coastal Commission Conditions Protecting
Commercial Fishing Activities from Morro Bay Harbor and Port
San Luis Require Complete Mitigation and Monitoring of
Commercial Fishing Impacts

On June 14, 2022, the California Coastal Commission considered and
conditionally concurred in Consistency Determination CE-0004-22, for the
Bureau of Ocean Energy Management (BOEM) in federal waters offshore of

10 «“Community Benefits Agreement, Castle Wind Morro Bay Offshore Wind Farm Project,” November 29, 2018,
Section 4 (a), pp. 5-6.
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San Luis Obispo County, approximately 20 miles off Cambria, to conduct a
lease sale for up to 240,898 acres of federal waters for the future development
of offshore wind energy facilities. The Consistency Determination “allows
lessees to conduct site characterization and assessment activities and submit a
construction and operations plan for development of offshore wind energy on
their leases.” The Commission found that, “Lease activities and future
offshore wind development also have the potential to adversely affect fishing
and fishermen through exclusion and displacement from fishing grounds,
increase costs and time at sea to reach new fishing grounds, loss of future
fishing grounds and loss or disruption of harbor space and fishing
infrastructure at ports.” (CCC Adopted Findings, p.5.)

No definitive mitigations or monitoring programs were adopted, but the
Commission committed itself to completing a robust mitigation, which under
CEQA compliant functional equivalency must be completed before any phase
of the project commences so that mitigation will not be illegally deferred (p.
73):

“In short, the information and analysis presented here and in CD-0001-22
should be viewed as a starting point. The data discussed in this document
reflect information about fisheries more broadly but cannot fully capture the
nuance of fisheries operations for individual operators. Doing this will require
a robust social and economic analysis to understand what the full suite of
impacts are and what measures can be implemented to avoid, minimize, and
where necessary, mitigate impacts to the commercial and recreational fishing
industry of California.”

This mitigation process must be completed before any phase of the projects begin,
including site surveys, especially since the new legislation quoted above requires
development of “best practices” for “offshore surveys and data collection to assess
impacts.” There is no point to establishing best survey and data collection practices
to assess impacts after site surveys have occurred.
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THE ORGANIZATIONS HAVE ATTEMPTED IN GOOD FAITH TO WORK
WITH THE THREE PROJECT DEVELOPERS BUT THE DEVELOPERS
ARE “IMPACT DENIERS”, OFFER ONLY TO FIX WHAT THEY BREAK,
AND ARE MARRIED TO AN ERONEOUS UNDERSTANDING THE NEPA
REQUIREMENTS FOR ANANLYZING IMPACTS AND FORMULATING
MITIGATIONS CLEARLY REJECTED BY THE PRESIDENT’S COUNSEL
ON THE ENVIRONMENT

Condition 7 b of the Coastal Commission Consistency Review placed
tremendous importance on the outreach of the developers to the fishing
communities and harbor districts:

“b. BOEM will require lessees to submit reports on process, outreach, and
outcomes of engagement with fishing communities and harbor districts and
will provide copies of these reports to the Commission. All documents and
analysis will be made publicly available and readily accessible, to the
maximum extent practicable.” (p. 16)”

A recent response of BOEM to a FOIA request indicates non-compliance with this
mandatory condition of approval of the Consistency Review, identifying no records
in response to this condition.

The MBCFO and PSLCFA have made serious efforts and commitment of
time, energy and money to work with the three developers on commercial fishing
mitigation, a subject the Organizations have been working on for several years and
obtained the approval of the memberships and the Organizations of the Castle Wind
Agreement, and later the duly incorporated Morro Bay Lease Areas Mutual Benefits
Corporation, the Bylaws and Trustees’ Charter.

The first three meetings with developers were perceived by the Organizations’
representatives as non-substantive, and seemed to merely be “checking a box on the
list.” 1 attended those meetings and was surprised at the lack of meaningful
discussions of mitigations already articulated in a multi-year process of arms-length
negotiations, and were “project ready.” It was also evident that the organizations’
representatives were unhappy about loosing fishing opportunities while making no
substantive progress, which is inconsistent with complying with “process, outreach,
and outcomes of engagement” with commercial fishing communities as required by
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the Commission’s Condition 7 of theBOEM Consistency Determination by the
Commission.

In an effort to improve the process and keep it from dis-integrating
completely, I engaged in outreach to the project developers candidly discuss the
problem:

1. Oct. 2, 2023 — OUTREACH TO WIND DEVELOPERS -
FISHERMEN PROPOSE AGENDA FOR FUTURE MEETING
TO AVOID FRUSTRATION OF UNFOCUSSED MEETINGS
REGARDING MITIGATION

a. Email from Walter to Developers attaching a 6 page discussion format
Agenda (copy attached in Appendix) concerning mitigation of
commercial fishing impacts:

“Here is the Agenda for the meeting on October 9, 2023 which I thought could
give us a discussion structure or checklist so that by the end of the meeting the
fishing organizations will know the position of the OW developers. ...

“You indicated that you had mentioned to Kate Hucklebridge at CCC that the prior
meetings had been “acrimonious” (a strong word, “angry” and “bitter”) which I
attribute to fishermen frustration with the lack of focus on specifics at each of the
prior meetings. I think this agenda can facilitate the focus on specifics and avoid
acrimony or frustration from a sense of lack of progress.

“A major area of concern is the impacts of the site surveys, timing, environmental
review, and whether any enforceable commercial fishing mitigations are in effect
prior to commencement of any phase of the project. That is a very important issue,
but I thought it was pre-mature before we see whether there will be any progress
on commercial fishing mitigations.

“Thank you.

“Bill Walter”
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b. One of the most important items on the Fishermen’s Proposed Agenda
was discussion of using California Mutual Benefit Corporation and
Trustees’ Committee Structure for Commercial Fishing Mitigation:

1. “CHOICE CALIFORNIA MUTUAL BENEFIT CORPORATIONS
CODE SECTION 7110 etc. FOR CREATION OF NON-PROFIT
CORPORATION FOR COMMERCIAL FISHING MITIGATION IN
THE MORRO BAY LEASE AREAS

e Widely Used Type Of Corporation; Established Legal Procedures,
Fiduciary Duties, Achieves Non-Profit Purposes; Stable And
Perpetual Management until projects decommissioned

e Reliable And Effective Supervision Provided By The California
Department Of Justice, Charitable Trusts Section, detailed In
“Attorney General’s Guide For Charities, Best Practices For
Nonprofits That Operate Or Fundraise In California,”

o Successful Experience For Twenty Years With The Central
California Coast Joint Cable/Fisheries Liaison Committee, A
California Nonprofit Mutual Benefit Corporation.

e In response to documented commercial fishing impacts from
offshore wind development, the Crown Estate of The United
Kingdon has utilized a not-for-profit company structure to
administer donations to the “direct benefit to the fishing industry
operating in within the vicinity” of the wind farms by the owners of
UK offshore windfarms “in line with their corporate social
responsibility objectives.” Gray, M., Stromberg, POL., Rodmell, D.
2016 ‘Changes to fishing practices around the UK as a result of the
development of offshore windfarms — Phase 1 (Revised). The
Crown Estate, 121 pages. ISBN: 978-1-9064 10-63-3, pg. 121.”

“Acceptable to Developers:
“Reasons Developers Disagree:
“Developers’ Alternative Proposal:

ks
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¢. The Developers simply ignored the Fishermen’s Agenda who had to
request the Developer’s “agenda” for the meeting: Walter Email to
Developers expressing concerns and frustration with the “process”,
October 7, 2023:
“Hello Tyler,

e Can you provide the agenda ahead of time — the same courtesy I showed the
developers by providing an agenda which has been unilaterally “tabled” in
advance of the meeting?

e DPlease recognize the frustration of four meetings — collectively costing
individual fishermen hundreds of thousands of dollars in lost fishing
time. After those meetings, we know no more about an enforceable mitigation
regime than before the meetings. That’s sort of astonishing to me and I am
sure many others.

e Please recognize that after these four meetings, there has been not a single
suggestion or feedback from any of the developers.

e My fear is that the frustration is being stoked, perhaps unintentionally, to make
the fishing industry look unreasonable, “threatening”, “name calling,” and
“intimidating” — to then report those items ex parte to Coastal Staff without
an opportunity to balance the picture. It forces us to “tell the other side of this
story” to Commission staff so that there is some “balance.”

e The value of most fishing businesses had decreased by a substantial factor
(some estimate 50% or more) due to the risk and uncertainty of the proposed
industrial scale development in traditional fishing areas for hundreds of
years. On land, we call that “unreasonable pre-condemnation activity” which
has been unconstitutional in California for decades; that is, the
implementation of the project which depresses the value of the business
interests subject to injuries for alternative “winners’” purposes.

e I agree with staying “on topic” — but when the developers control t[he]
“topics” without providing an agenda — it seems condescending and
disrespectful of the existential threat of these projects to the survival of the
fishing industry over the next decade and beyond.

e Let me add -- ‘listening’ to the concerns of the commercial fishing industry
by the developers. I think the tone will improve if the developers show that
they are listening and can point to any example where they have in the past
provided meaningful compensation to affected fishing interests.
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e There is currently no enforceable mitigation for commercial fishing or any
hint of what the developers think that looks like and is viable. These projects
affect people’s lives, businesses, and the foundations of the coastal visitor
serving economies — which the broader local community is beginning to learn

about.

It creates fear and distrust when proposed by for-profit businesses

permanently changing the coastal environment without first committing to
written mitigation. ... Sincerely,”

d. After receiving the Developer’s ground rules and “agenda,” Walter email
October 8, 2023:

“Hello Tyler,
“Can we add:

Respect the fishermen’s suggestions concerning the agenda topics they
proposed

Respect the time and expense (lost income) of the individual fishermen
participants in the meeting

Acknowledge the frustration throughout the fishing community of not
getting any substantive suggestion on mitigation during the first four
meetings and the lack of commitments to commercial fishing
mitigations which has stoked strong resentments and distrust towards
the project developers’ intentions

Acknowledge that the project phases will impact commercial fishing
and that the uncertainty the proposed projects pose for the fishing
industry, the willingness to buy and sell businesses, invest further in
businesses, value of business assets, etc.

Do not presume or imply that fishermen collectively engage in
threatening, intimidating or name calling behavior

Agree that any communications about the meeting to any government
agencies (e.g., Coastal Commission) will be in writing and copied to
the participants to avoid undocumented oral ex parte communications
which could prejudice either party with those agencies.”

Because the selection of the Working Group was in process, the Organizations
were concerned that oral, ex parte comments to Coastal Staff could prejudice the
selection of fishing representatives on the Working Group. The Fishermen only
asked that those “communications” — which had become negative about the
fishermen — be put in writing and documented as required in the Consistency
Condition 7b and so that false, mistaken, or discrediting comments could be
documented as part of the reviewable record of the “process.”
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e. During the meeting of October 9, 2023, the Organizations’
representatives presented substantial evidence based on personal
knowledge, expertise, education, background and commercial fishing
experience clearly establishing impacts on commercial fishing from the
projects:

Owen Hacklemen - | have a question, so does that “loss of fishing time” include the indefinite loss
of fishing time within the lease areas? Long silence.

Owen - But | will never be able to fish again in those areas with the gear type | use. Right? | mean
it seems pretty apparent to me.

Owen - Let me clarify, | fish with a long line multiple miles long with an anchor at each end and
many times it will drift a mile or more before it hits the bottom in 3000 ft. of water. | don’t see how
it is possible to fish there.

Chris Pavone - | also have a question about loss of fish time. It seems to me that the agreement
we worked so hard on might be giving a false allusion that anybody even wanted these wind
farms. You are proposing massive changes at our ports, you might kill fish. What do you mean
by loss of fishing time. There is going to be more congestion at our port, you are going to be
building and doing things at our ports, the whole area is going to change. | have said this from
the beginning, it is not just the call area. It is changing the coast. Period. Fishing is a delicate
thing. Fishing is already at a very delicate place where permits are so expensive and regulations
are so tight that if our fish numbers go down once we start doing all this, it will be really bad. So,
we need to clarify what we mean by loss of fishing. We have fish tickets where we can show what
we have caught historically. | know what my guys do on average every day. And we will know if
it goes down. That is what | am curious about. | believe a jet engine or a rock concert is around
120 decibels and | don't think anyone in this room could stand 220 decibels. There may be
something | am not understanding about the frequency but that sounds very loud to me. And if it
doesn't kill the fish, they are going to leave. So, what is loss of fishing?

Chris - Yes, | was reviewing some of the research about what decibels fish die at, and that doesn’t
even include a large mammal, that would be horrifying. They would definitely leave the area at
least. | have guys that pay their rent and live paycheck to paycheck by how much they can fish.
That is directly related to good weather and everything going smoothly, no body getting in the
way, nothing broken down. No hiccups. [t doesn’t take much, even a rocket launch. If you have
taken a look at the waterfront port study that REACH did. Some of the ideas they had for changes
at our port are significant. The further we get away from our agreement, it's going to get bad.
People will reject you and reject me for letting them down. So, | want a clear definition about what
loss of fishing really means.

The fact that you get to decide what loss of fishing means, in the most respectfully way, doesn’t
sound like a 50-50 negotiation, it feels like a parent/child teacher / student relationship. We were
the ones that wanted to make the meeting. It's cool we collaborated but for you to take over and
say this is what loss of fishing is. You are not going to take fishermen’s hands and
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control them like that, they will rebel on you. It's not in their nature. You have to treat people with
respect.

Chris - | am just trying to digest all this. You said there were 5 things that we could agree on.
These are all things that are minor and you would be forced to do anyways. They are not really
considering that we will be losing the value of our permits, how much fish we catch. This is scary
for a lot of guys. My phone has been ringing nonstop. We should always approach this with
respect. Just because we are fishermen, there are people in our group that are very accomplished
in business, in academics, they are not just stereotypical fishermen. Our livelihoods are on the
line. | think you know that. It is not like the old days where they gave these permits out for free
and it wasn’t controlled. We are also dealing with fishery closures; rocket launches and | think it
is odd that the Federal government is stepping in right when this is happening to close a fishery
over a fish we don’t even catch here.

Bill Blue - | have been doing this a long time and | was here when the seismic testing for the oil
platforms went on inthe 70’s. Our main concern is not the end product, our main concern is what
is happening in the near future way before the 7-c working group probably even has its first
meeting. From what | have seen how things go. The Site Surveys and the Construction are going
to be the most damage to our industry and how we work. The Site Surveys need to be addressed.
Your communication is great, we had the same type of communication plan with the cables, but
there was mitigation in place before we agreed to the communication plan and everything worked
really good and it still works really well. So, you wanting us to sign a communication plan and the
things you agree too without mitigation in place for the damage that is going to be done by the
Site Surveys, is a problem. It's going to kill things and disrupt things, it's documented, you guys
need to admit that. That is our fear, our fear is that if mitigation is not in place before the Site
Surveys begin, there will be no mitigation for all the damage from Site Surveys and construction
caused which is the majority of damage that will take place. This is important because our
livelihoods depend on it. Thanks.

Chris - | have had some conversations about the Guard Boat thing. We have very few guys that
even have boats big enough to do that. Alot of these things are not really benefitting fishermen.
The vast majority of our fishermen are hook and line and stay within 3 miles. It's more about the
disruption of our habitat in the area. In our port. So, if someone did happen to get Guard Duty, it
may just cause division at the port since there will only be a few guys that could benefit from that.
Again, we have been thru this for years. We spent years having heated discussions about this
stuff.

Tom Hafer- So | hear fish tickets being mentioned. So, when the cables were here, they were
pounding and digging. For every day they were doing that, they would take our fish tickets and
triple it (or other people were paid another way giving the wind companies their average fish ticket
for the same time period and multiplying it by the number of days they were doing their
geophysical surveys/laying the cable.) *Added comment. It would be a lot more than our
agreement, but that is one way you could do it.

Chris - | did collect data on the cable work. You know | am a Math professor and | know statistics.
| collected data 3 months before the work and 3 months after and it showed a 15-25% decrease.
Fish tickets are a real thing and undeniable. But it is a little convoluted
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because what if fishermen notice there are not that much fish being caught and they just stop
fishing. So that is not good either. That is my 2 cents on that.

Chris - Fish tickets are the only real data. | don’'t know what other data you would look at. Cause
that is where the rubber meets the road.

éhris - No that is from the California Department of Fish and Game. They know exactly what we
catch and have records for years back. You should have that.

. Bill B - So again when you tell us about the East Coast approach, you are going to come in and
do the damage and then you are going to figure out what to do about it afterwards. You guys are
supposed to be professionals and | don’t understand if you know there is going to be an issue,
you are going to ignore the issue. | am a crab fisherman, the sonic surveys are going to kill the
larvae floating around, these are cyclic fisheries, if you miss one year of spawning, you may not
see the damage from that for 3 or 4 years down the road. So, the site survey, is the main thing,
that is what we are concerned about now. We would appreciate something done. Mitigate, talk
about, or compensate in some way before you start killing stuff. So that is how we feel. We know
what is going to happen. | saw it happenin the 70’s, | fished rock cod down between Point Arguello
and Point Conception. They came in, the fishing went away. It went away for several years before
it came back. So, | know what is going to happen. | have been there done that. We would like
to know what you guys are going to do in that regard.

;I;E)m - Can we move back to the first comment about the Trustee committee? About a 3rd party.
Who are you thinking about as a third party?
:I;E)m - Can we move back to the first comment about the Trustee committee? About a 3rd party.
Who are you thinking about as a third party?

Chris - | want to reiterate what Tom was saying. The purpose of that money was to better the
fisheries. We have done a lot more than he mentioned. He is being humble about it. You see
real changes at port from those funds. In Port San Luis we are getting ready to change out the
diesel fuel tanks for the port, we are talking about $600,000 or something crazy and we will be
helping them with that. So, the idea of a 3rd party will just put barriers between the wind
companies and the fishermen. We want to use this money to go fishing and to keep fishing. Get
new people into fishing and to keep everything good. And that is what the cable has done. The
Trustee Committee is pretty important. It is part of our agreement that we were the proudest of
that we would have a better version of the cable committee. It seems pretty fair to me. Itisn’t like
you wouldn’t have a voice. It is a democratic process; we vote on everything.

I'd really like you to take a good look at the Cable Companies and what they did in | think was
1999. Itis one of the best examples of the synergy of big industry and fishermen working together
and it actually benefits the community. Don’t lay down the Trustee Committee just yet. If we need
to redefine it and polish it up, we are willing to talk about it but that is going to be the thing that
you are loved for if you get that right.

Owen - | want to just go off what Chris was saying about the Cable Committee. | was also on the

cable committee. Any 3rd party would be a pretty big barrier between your companies and the
fishermen and would not be productive or beneficial to our community or your businesses.
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Owen - Before | was a fisherman, | was a biologist. So, a big concern that | have. | have talked
about this with other fishermen. An artificial reef doesn’t necessarily make more fish but do act as
fish aggregators. So, our concern is that all the fish will be attracted to the new structure out there
and they congregate in the lease area and become less accessible to us. | would like to see that
included in the analysis.

;I;;)m - Did you guys read the Qualifications and see how we set it up with windows for qualification
during a time period?

éhris - We did that so people wouldn’t move here to basically get wind mitigation funds.

Tom - And that we included out of town boats that had landings in that area and could prove they
fished in that area. But you know it's not just the call area. But our qualifications we set for a
reason. Whenever fish and game or the feds develop a limited entry fishery permit - there is
always a window to qualify and minimum landings to get that permit. So we did it the same way
they do. We knew if we left it wide open, people would move here like Chris said. We did it for
you guys because when people hear there could be funds coming, they will move here to get a
piece of the action.

Chris - We discussed this a lot. But there is another side of the coin too. | have a handful of guys
very productive. So, we have to look at the best way to work together. The new generation of
fishermen need to be included in the conversation as well. Skin in the game is a serious thing.
There are a lot of ways to measure someone’s participation in fishing - the permits they have,
vessel they own. After a lot of discussion this was the best, we could come up with. If we need
to refine and discuss we can but we need to be careful when we change these things, it took a lot
of energy to get it where it is.

6wen - One of the hardest things to come to in the plan was the Qualifications but | think everyone
was satisfied with what we came up with.

Bill Walter - | think there were 20 drafts.

éill W. And if you could, could you explain the process going forward before the site surveys?
Are there further studies to be done? Who issues permits for it? Are they authorized already?
Any information on that would be helpful.

;I;6m - So Tyler, on Saturday morning during our teleconference with you, Bill W, and myself, you
admitted that there will be the potential for impacts from the site surveys. In your view what kind
of impacts?

;I:om - So how many decibels do you plan on using to map the bottom, to see where the cables
are going and to get around the hard bottom?

Tom - So on the East Coast Ocean Wind 1 project, there was a paper written that Ocean Wind
went over the decibels they were supposed to use. Am | right on that?

;I;é)m - If they are killing whales back there, 74 -75 now
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Tom - Ok that statement right there is not a very good statement. Because if you look at all the
data, the site survey work correlates directly with the increase in whale strandings. There was a
massive Kill off of whales, humpbacks, and even Right whales from the wind company site surveys
using decibels that are hurting the whales, fish, and porpoise. | don't know why you guys say it
isn’t happening but everybody else say that it is. And if you are killing whales, you can kill fish a
lot easier.

Tom - But it is the whole deal. Holly Wyer said that you guys will use 228 decibels. At 120
decibels rockfish are impacted with changes in behavior and even death, at 219 dcb. Salmon die.
We have a lot of rockfish and salmon right in the cable area where you will be surveying. It's
going to be a problem. | don’t know why you guys don’t admit that. We know it is going to be a
problem. That's why the cable companies knew it would be a problem when they were doing it,
the oil companies knew it would be a problem when they did it. But you guys are saying it is not
going to be a problem. But it is going to be a problem. We have a humpback highway that goes
right thru Morro Bay all the way to Big Sur right where you guys are going to be doing your work.
If we start getting a lot of dead whales on the beach, you guys are going to have a problem with
more than the fishermen, there are a lot of Californians that love whales. If you are killing whales,
you are killing fish too.

Owen - You said that the impacts are “perceived” by us. | guess that implies that they are not
real? It seems like | don’t see mitigation for impacts. | don’t see how telling us to get out of the
way as mitigation somehow. If | can’t fish somewhere for a week or a month and you guys are
where the fish are or the fishing shuts off. | have 3 kids. | need to feed my family. That is really
why | am here.

6wen - You're saying that we have to go elsewhere if you guys are where the fish are or to be a
kind of guard boat. But 1 think | told you before that my market is really competitive and if | don't
provide fish for it, they will just go elsewhere and | lose my market and | am out of luck.

6wen - That's great but if | am not bringing fish to my market, | am going to lose my market. If |
can't fish where the fish are or the fish leave and | can't bring fish to the market, then | am up a
creek.

Owen - | fish 2000 to 3000 ft deep. In the same area as the wind farms.

[Meeting adjourned by developer presider, noting 15 minutes overtime.]

f. After the meeting, Walter email, 10-9-2023: requesting, “As part of my
due diligence, would you all be kind enough to provide me copies of the
California Secretary of State filings for each of the three developers.”
Only one of the companies replied by providing courtesy copies of filings
required to do business in California. The refusal of the other companies
to document their legal qualifications to do business in California, their
corporate compliance, location, members, affiliates, agents for service of
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process, etc., is arguable evidence of the bad faith of the developers to
meaningful engage in liaison efforts with the commercial fishing industry
as required by the Condition 7 of the Coastal Commission consistency
findings.

g. Walter email, 10-11-23, to the Wind Developers addressed two issues:

[1] “After our fourth meeting with the Developers, there was a consensus among
the commercial fishing representatives that the position of the Developers about
process and substance renders further meetings futile. The associations will
address their concerns about the absence of enforceable commercial fishing
mitigation and site survey monitoring/impacts/mitigation to the regulatory and
trustee agencies.” [This correspondence serves that purpose.]

[2] There is a meaningful and simple process forward which is readily
available to the Developers:

«It’s unfortunate that the process has come to an impasse when the solutions are
simple and would achieve the developer goals with appropriate mitigation:

« “Perkins Coie attorneys wrote and approved the Bylaws, have
the original work product on their computers, and now represent
at least one of the developers. They could expeditiously process
the technical, ministerial amendments (number of developer
trustees) reflecting the current three project developers where
referenced in the Bylaws and Attachments. The mitigation and
coordination processes could be implemented immediately.

« “The developers can then submit the requests for meetings
concerning site surveys to the Trustees’ Committee, as
currently constituted, which can meet, review, coordinate and
address concerns about impacts, monitoring, mitigation, timing,
etc., of the site surveys. The names and officers of the duly
appointed Trustees’ Committee are shown on the Committee
Charter. This avoids tying up two fishing fleets with more
meetings with no end in sight or prospect of agreement, and
growing frustration, risk, uncertainty, and resentment. The

31

ERRATA EXHIBIT PACKAGE IN SUPPORT TO REPLY TO EX PARTE APPLICATION FOR ORDER TO SHOW CAUSE WHY 31
PRELIMINARY INJUNCTION SHOULD NOT ISSUE



CONCERNS AND SUGGESTIONS OF THE MORRO BAY COMMERCIAL FISHERMEN’S
ORGANIZATION (MBCFO) AND PORT SAN LUIS COMMERCIAL FISHERMAN ASSOCIATION
(PSLCFA) REGARDING IRREVERSIBLE IMPACTS TO COMMERCIAL FISHING FROM SITE SURVEYS
WITHIN THE BOEM MORRO BAY LEASE AREAS, November 14, 2023

“process” the developers can follow has been approved by the
associations and the votes of their members and laid out
already. The mechanisms for funding the costs of the
coordination work which directly benefits the developers is
provided and overseen by developer representation in the

MBC Bylaws with the few technical, ministerial, “clean-up”
amendments to the Bylaws. It’s appropriate and necessary to
internalize those costs as part of the projects rather than
externalize administrative costs on the individual fishermen and
their organizations who don’t benefit from the displacements or
the projects.

Sincerely,”

h. At least one of the Project Developers and their “fishing liaison” have engaged in
systematic personal attacks on fishing representatives from the Central Coast in an
effort to distract from the failure in good faith to engage the fishing industry in
mitigation and monitoring discussions and to discredit recognized and respected
commercial fishing representatives. Such conduct only damages the processes of the
agencies and the public’s confidence in those procedures, which is critical if the wind
projects are to succeed and commercial fishing in California is to survive.

As some of the trustee and regulatory agency representatives are aware, at
least one of the Project Developers’ has engaged in repeated personal attacks on
local fishing representatives. While these are matters for which there are judicial
remedies, these comments must be recognized as having infected fishing industry
perceptions of fairness and credibility in the regulatory and trustee processes,
including the selection of commercial fishing representation in the Working
Group. It is a developer “strategy” which should be clearly, soundly and
consistently rejected by the regulatory and trustee agency representatives who
are ultimately responsible for the integrity of the collective processes.

There is no place in mitigation and monitoring processes of the regulatory and
trustee agencies which carry out very heavy responsibilities imposed by statutes,
Common law, and State and Federal Constitutions for personal attacks, or to use
agency required fishing liaison(s) for the purposes of misrepresenting differences
of opinion in a manner intended to discredit respected fishing representatives.
Such conduct casts a “chilling effect” upon active and open participation and
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expression of professional opinions, legal arguments, presentation of substantial
evidence, without fear of being personal discredited.

Both Associations encourage the trustee and regulatory agencies to preserve
fair and open processes in which commercial fishing representatives can actively
participate without being subject to personal attacks, to actively discourage such

developer conduct, proper use of fishery liaisons in which the agencies have posed
the most serious responsibilities, and thereby foster confidence in the public
processes to produce fair, balanced and unbiased results which will determine the
future of the commercial fishing industry in the California Coast.
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THE PROJECT DEVELOPERS’ APPROACH TO
MITIGATION - FIX IT AFTER IT BREAKS - IS BASED UPON
LEGAL PRINCIPLES WHICH THE PRESIDENT’S COUNCIL
ON ENVIRONMENTAL QUALITY HAS REJECTED AS A
VALID MITIGATION STRATEGY IN AMENDING NEPA
REGULATIONS

The EA prepared by BOEM occurred during a brief suspension of basic NEPA
principles which is no longer in effect. The EA fails to address these basic
principles and contains a flawed and incomplete analysis of potential impacts to
commercial fishing and the impacts from site survey activities. In revising NEPA
regulations returning to long standing NEPA principles, the President’s Council
on Environmental Quality has articulated reasons which rebuke the gaps in the
EA’s analysis and the approach of the Project Developers adopting a “wait till it’s
broken” (e.g., gear loss) approach to commercial fishing mitigation, denying the
potential impacts to commercial fishing, being only able to agree to “gear
replacement” as mitigation. The President’s Council on Environmental Quality
has been very clear on the mandates for this type of project review and analysis
and terminated the brief time period where narrower impact and mitigation
procedures were being followed:

“CEQ has reexamined the phrase “reasonably close causal relationship,” which the 2020 rule
added to the definition of “effects” in part on the basis that consideration of effects should be
limited by proximate cause principles from tort law.28 CEQ now considers this phrase
unnecessary and unhelpful because an agency's ability to exclude effects too attenuated from its
actions is adequately addressed by the longstanding principle of reasonable foreseeability that has
guided NEPA analysis for decades. See Robertson v. Methow Valley Citizens Council, 490 U.S.
332, 356 (1989). See also Sierra Club v. FERC, 867 F.3d 1357, 1371 (D.C. Cir. 2017) (citing
EarthReports, Inc. v. FERC, 828 F.3d 949, 955 (D.C. Cir. 2016)). Furthermore, CEQ no longer
deems it necessary to import principles of tort law into the NEPA regulations. Environmental
review under NEPA serves different purposes, such as guiding sound agency decision making and
future planning, that may reasonably entail a different scope of effects analysis than the distinct
tort law context. See Metro. Edison Co., 460 U.S. at 775, FN 7 (1983) (“|W]e do not mean to
suggest that any cause-effect relation too attenuated to merit damages in a tort suit would also be
too attenuated to merit notice in an EIS; nor do we mean to suggest the converse. In the context of
both tort law and NEPA, courts must look to the underlying policies or legislative intent in order
to draw a manageable line between those causal changes that may make an actor responsible for
an effect and those that do not.”). Keeping the 2020 limitation also would suggest that agency
NEPA practitioners are required to apply a tort law legal standard where they would still have to
exercise professional judgement in determining the scope of the effects analysis. CEQ is removing
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Effects of seismic shooting on local abundance
and catch rates of cod (Gadus morhua) and
haddock (Melanogrammus aeglefinus)

Arill Engéas, Svein Lokkeborg, Egil Ona, and Aud Vold Soldal

Abstract: To determine whether seismic exploration affected abundance or catch rates of cod (Gadus morhua) and haddock
(Melanogrammus aeglefinus), acoustic mapping and fishing trials with trawls and longlines were conducted in the central
Barents Sea 7 days before, 5 days during, and 5 days after seismic shooting with air guns. Seismic shooting severely affected
fish distribution, local abundance, and catch rates in the entire investigation area of 40 X 40 nautical miles.Trawl catches of
cod and haddock and longline catches of haddock declined on average by about 50% (by mass) after shooting started, which
agreed with the acoustic abundance estimates; longline catches of cod were reduced by 21%. Reductions in catch rates were
observed 18 nautical miles from the seismic shooting area (3 x 10 nautical miles), but the most pronounced reduction occurred
within the shooting area, where traw] catches of both species and longline catches of haddock were reduced by about 70% and
the longline catches of cod by 45%; a relatively greater reduction was found (in catches and acoustic estimates) for large

(>60 cm) than for small fish. Abundance and catch rates did not return to preshooting levels during the 5-day period after

seismic shooting ended.

Résumé : Pour déterminer si I’exploration sismique nuit  I’abondance de la morue (Gadus morhua) et de 1’églefin
(Melanogrammus aeglefinus) ainsi qu’au taux de capture de ces espéces, on a procédé a des travaux de cartographie
acoustique et 4 des essais de péche au chalut et 2 1a palangre dans la partie centrale de la mer de Barents 7 jours avant, 5 jours
durant et 5 jours aprés une série de tirs sismiques au canon pneumatique. Les tirs ont considérablement modifié la répartition
du poisson, abaissé sa densité locale et gravement réduit le taux de capture dans 1’ensemble de la région d’étude (soit un
secteur mesurant 40 milles marins de c6té). En moyenne, les prises de morue et d’églefin au chalut et les prises d’églefin a la
palangre ont diminué d’environ 50% (en masse) aprés que la série de tirs ait commencé. Ces résultats concordent avec ceux
des relevés acoustiques d’abondance. Les prises de morues 4 la palangre ont été réduites de 21%. Des baisses des taux de prise
ont été observées jusqu’a 18 milles marins du secteur des tirs sismiques (un secteur de 3 X 10 milles marins), mais 1’effet le
plus prononcé a été observé a l'intérieur de ce secteur : les prises au chalut des deux espéces et les prises 4 la palangre de
1’églefin ont diminué d’environ 70%, les prises de morue 4 la palangre d’environ 45%. La réduction est proportionnellement
plus marquée dans le cas des poissons de grande taille (>60 cm) que celle des poissons de petite taille, tant dans les prises que
dans les estimations par relevé acoustique. Cing jours aprés la fin des tirs sismiques, ’abondance et les taux de capture ne

s’étaient pas encore rétablis.
[Traduit par la Rédaction]

Introduction

Since the early 1960s, seismic shooting with air guns has been
conducted on the Norwegian continental shelf to map oil and
gas resources. The extent of this activity continues to increase.
About 40 000 linear km were “shot” in 1974 (Anonymous
1991), and by 1993 this figure had reached about 335 000 km
(Anonymous 1994). Not only has the effort increased in the
traditional exploration areas in the North Sea, but exploration
has also been expanded to the areas north of 62°N. As search
areas expand, seismic shooting will be conducted over criti-
cally important fishing grounds, often in conflict with fisher-
ies.

Fishermen have claimed for years that catch rates decline
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when a seismic vessel arrives at a fishing ground and begins
to shoot, presumably because the noise from the air guns scares
the fish away. Air-gun arrays produce sound in the frequency
range from 20 to 150 Hz (Malme et al. 1986), which is within
the auditory range of many marine species (Hawkins 1993). It
has been established that the auditory sensitivity of cod (Gadus
morhua) is best in the frequency band from 60 to 310 Hz, with
a maximum at 160 Hz, where the hearing threshold has been
determined to be about 80 dB re 1 pPa (Chapman and
Hawkins 1973). In addition to frequency and sound level, de-
tection threshold has also been found to be influenced by signal
characteristics such as pulse duration (Blaxter et al. 1981;
Hawkins 1981) and pulse rise time (Schwarz 1985). For fish
to detect a sound stimulus, the stimulus must exceed the am-
bient noise level (about 8090 dB re 1 uPa Hz ! in open sea,
Wenz 1962) by about 20 dB (Hawkins 1993). The level at
which fish respond to a sound stimulus, however, may lie sig-
nificantly above the detection threshold. The reaction thresh-
old for vessel noise has been shown to be approximately 20 dB
above the detection threshold (Ona, unpublished data) and
agrees well with the results of experimental exposures of red-
fish (Sebastes spp.) to air guns (Skalski et al. 1992). A typical
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Fig. 1. Experimental area on the North Cape Bank, also showing the centrally located shooting area. Depths are in metres.
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Fig. 2. Survey grid for the acoustic investigations and distribution of traw] sampling stations (solid circles) (A), and location of longline
fleets (bars) and trawl hauls (open circles) (B) before shooting.
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Table 1. Number of combinations of time and distance in the trawl
and longline trials.

Trawl Longline
0 1-3 79 16-18 0 1-3 79 16-18
Before 12 16 16 16 7 7 7
During 15 16 17 17 5 5
After 12 16 16 16 5 5

7
5 5
4 5

1.3 m. Eight longline fleets were set and hauled each day along
north—south transects at the same four distances relative to the shoot-
ing area as the trawl hauls (Fig. 2B), i.e., two fleets were set at each
distance every day. These two fleets were set relatively close (0.5 nmi
east-west distance) and therefore were regarded as one observation in
the analysis of variance. A total of 56, 40, and 35 longline fleets were
set and hauled before, during, and after shooting, respectively. The
longline fleets were set between 02:00 and 08:00 (GMT) every day
and soak time varied from 6 to 18 h.

Data analyses

To investigate whether seismic shooting had any effect on the catch
rates of trawl and longline, the following model was used for cod and
haddock:

3)  ym=u+ oyt B+ (af); e

where y is the catch in kilograms (after logarithmic transformation)
per trawl haul or per longline fleet pair set at the same distance on the
same day, U is the expected catch, o is the distance effect, B, is the
effect of time in relation to the seismic shooting, (af); is the interac-
tion between time and distance, and &;; represents random variation.
A logarithmic rather than a linear scale is used, because for marine
catch data the variance is often proportional to the square of the mean
(Pennington 1983; Pennington and Velstad 1991) and a logarithmic
transformation will consequently stabilize the variance (Snedecor and
Cochran 1980).

The experimental design was roughly balanced (Table 1) and the
model (eq. 3) adapted to application of type I sum of squares with
multifactor analysis of variance (Statgraphics STSC, Inc. 1991). The
approximate balance of the experimental design rendered the inter-
pretation of factors in the analysis relatively uncomplicated. It should
be emphasized that the trial area for longline fishing was a subset of
that for the trawl trials (Fig. 2B).

The adequacy of the model in eq. 3 for the cod data was assessed
using standard diagnostic checks of the residuals (Box et al. 1978).
No lack of fit was detected, except that when the residuals were
treated as a time series a slight autocorrelation was detected (r = 0.2).
However, because the order in which the distances were sampled was
varied during the experiment, this would not have a significant effect
on the calculated probability levels of the model. As a final check of
the time effect on catch size, time series methods (Box and Jenkins
1976) and intervention analysis (Box and Tiao 1975) were used to
assess the data.

Sound monitoring

The sound level and frequency spectrum of the air-gun array and the
vessels used were monitored by a hydrophone (Briiel and Kjer,
type 8104) suspended at a depth of 80 m. The sound levels of the
vessels were measured both during fishing operations and at their
cruising speeds. The signals were logged on a digital tape recorder
(Sony Dat Pro IT). The vessel sounds were later analysed in 1/3-octave
bands with a real-time analyzer (Briiel and Kjer, type 2143), whereas
the recordings made during detonations of the air-gun array were
analyzed using a frequency analyzer (Briiel and Kjer, type 2143 FFT)
and a storage oscilloscope (Phillips).
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Results

Effects on fish abundance and catch rates

Acoustic abundance estimates

The acoustic abundance estimates showed that the distribu-
tions of cod and haddock were reasonably uniform throughout
the experimental area before shooting started (Fig. 3), with
about 70% of the total abundance of cod and haddock in the
pelagic region. The effects of seismic shooting on the total
acoustic density of cod and haddock are shown in Fig. 4, with
values combined according to distance from the shooting area.
The acoustic density for the entire investigation area was re-
duced from an average of 129.8 to 72.0 during the shooting,
i.e., by 45%. During the period following shooting, the average
value was 46.2, which corresponds to a reduction from the
initial situation by 64%.

A picture of the fish distribution pattern during the shooting
period is given by a transect running through the shooting area
in an east—west direction on 9 May (Fig. 5), with the lowest
density within the shooting area, or 5 nmi on each side of the
centre, with gradually increasing density further out on each
side. In the period after shooting, a further reduction in the total
density occurred, followed by a gradual smoothing of the hori-
zontal distribution.

The abundance computations by mass showed an initial
abundance of about 33 000 t of cod and 6000 t of haddock
distributed within the investigation area, or 31 t of fish/nmiZ.
Apportionment of the total mass by area was performed in
proportion to the acoustic density measurements for the same
area and period; within the shooting arca there were thus 834 t
of cod and haddock before shooting, of which 85% were cod.
Expressed in terms of mass for the entire area, the quantity of
cod was reduced from 33 000 t before shooting to 16 500 t
during shooting, and further to 9700 t after shooting (Fig. 6).
The quantity of haddock for the same area was reduced from
6000 to 3200 t during shooting and to 3100 t after shooting.

In terms of vertical distribution, the relative reduction was
slightly larger in the pelagic part of the water column than in
the bottom channel, at 47 and 39% reductions, respectively.
For both cod and haddock, large fish were significantly more
affected than small fish (data not shown; see Engés et al. 1993).

Trawls

In the trawl catches more than 90% of the average catch was
cod. The catches of cod were significantly higher before shoot-
ing began than during or after shooting, at all distances from
the shooting area (p < 0.001) (Fig. 7A). The reduction was
largest within the shooting area, where the average catch of
cod decreased by 69%, from 556 kg before shooting to 173 kg
during shooting. In hauls taken outside the central area, the
reduction was 45-50% relative to that before shooting. The
catch did not increase during the 5 days surveyed after shoot-
ing stopped.

Catches of haddock also were significantly (p < 0.001) less
during and after shooting than before shooting began. Within
the shooting area, catches during shooting fell by 68% relative
to those before shooting (Fig. 7B). At other distances the
catches were also significantly lower during and after shoot-
ing. Here the reductions during shooting relative to those
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Fig. 3. Horizontal distribution of cod and haddock in absolute units of acoustic density (m?-
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nmi~?) before (A), during (B), and after seismic

shooting (C). The region displayed has a diameter of 40 nmi, with its centre at 72°20'N, 26°00’E.

Fig. 4. Total acoustic density (+s,,) of cod and haddock
before (solid), during (striped), and after (grey) shooting, by
distance from the shooting region.

160 T T T T T

100

50

Acoustic density

I
IR

Center <5 5-10 10-156  15-20

Distance (nmi)

Fig. 5. Total acoustic density of cod and haddock, with 1-nmi
resolution, measured along a straight transect running through the
centre of the area in an east—west direction during shooting on 9
May.
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before shooting were 56, 56, and 71%, respectively, at 1-3,
7-9, and 16—-18 nmi. There was no increase in catch rates after
shooting ceased.

Figure 8 shows the time series of catch rates for cod and
haddock by trawl, where the catches are shown as a deviation
from the overall average for the entire trial period. There was
a significant variation in catch quantity from haul to haul
throughout the trial period, but it is nevertheless clear that the
catch rates of both cod and haddock fell immediately after
shooting started. The low level was maintained throughout the
whole shooting period (hauls 63—130) and also in the days after
shooting had ceased. Both time series and intervention analysis
confirmed that there was a 50% drop in catch after shooting
began and no significant increase after shooting stopped. The
time-by-distance interaction was not statistically significant
for catch rates of either cod (p = 0.118) or haddock (p = 0.559)
(see Appendix F in Engés et al. 1993).

Longlines
The most important species in the longline catches was cod,

Fig. 6. Total quantity (+s,,,) of cod and haddock by mass before
(solid), during (striped), and after (grey) shooting.
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Fig. 7. Average trawl catch rates (+SE) of cod (A) and haddock (B)
before (solid), during (striped), and after (grey) shooting, by

distance from the shooting area.
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but the proportion of haddock was greater than in the trawl
catches, especially in the preshooting period (about 25% by
mass). As for trawling, the statistical model showed a decrease
(p < 0.001) in longline catch rates for cod when shooting
started. In the central experimental area the catch rate declined
by 45% when shooting began, but outside of this area the re-
duction was less (16 and 25%, respectively, at 1-3 and
7-9 nmi), with no reduction at the furthest position (Fig. 9A).
There was a tendency for the longline catches of cod to in-
crease after the conclusion of shooting, except for the furthest
position where the catch rate declined.
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Fig. 8. Trawl catch rates of cod (A) and haddock (B) in chronolgical order without regard to distance from shooting area. The catches are

shown relative to the average (horizontal line) over the entire trial period.
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Fig. 9. Average longline catch rates (+SE) of cod (A) and
haddock (B) before (solid), during (striped), and after (grey)
shooting, by distance from the shooting area.
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The catch reduction for haddock averaged about 50% over
the entire area during shooting (p < 0.001). There was a reduc-
tion in catches out to the edge of the area, but the decrease was
greatest in the central area where the catch rates declined by 67%
(Fig. 9B). In contrast to the results for cod, there was no sign of
an increase in catch after shooting had ceased.

The longline catches of cod were distinctly reduced from
the moment the seismic shooting began (Fig. 10A). However,
there were large variations in catch rates between longline
fleets. It should be remembered that the longline fleets at all
distances from the shooting area are included in Fig. 10A and,

Haul number

as mentioned earlier, there was no reduction in catch at the
border of the experimental area. This will contribute to greater
variability than in the equivalent figure for the trawl catches.
It might appear that there was a distinctly negative trend in the
longline catch rates for haddock before shooting started
(Fig. 10B). However, the variability in catch was relatively
large in this period. When shooting began, the variability in
catch rates was much less, and catch rates stabilized at a low
level. The time-by-distance interaction was found to be sig-
nificant for longline catches of cod (p < 0.001), but not for
haddock (p = 0.592).

Effects on small and large fish

When shooting started the length distributions changed, par-
ticularly in the central area. The sharpest change for cod oc-
curred for fish larger than 60 cm, which nearly disappeared in
both gears (Fig. 11, data for longline not shown). For haddock,
in the trawl catches the reduction in the different size groups
was more even, whereas for longlines the reduction was
greater for large fish (Fig. 12).

The average mass per fish from each haul was related to
distance and time using the model in eq. 3. Before shooting
began, the size of cod was relatively uniform over the entire
investigation area (Fig. 13). After the shooting began, masses
fell significantly (p <0.001) in the shooting area and in nearby
areas. The changes in average mass of fish caught gradually
decreased with increasing distance from the shooting area, and
at the furthest position there was no significant change. Both
main effects and interaction effects were significant (p <0.01).
After shooting operations had ceased, there was a tendency for
the length distribution to return to preshooting levels. For in-
dividual mass of haddock neither the main effects nor the in-
teraction effects were found to be significant.

Radiated noise measurements

The maximum peak value of the recorded seismic shots was
measured to be 248.7 dB re 1 pPa at 1 m. A variation in peak
value of about 3 dB from shot to shot was observed. The meas-
urement point was roughly 65° off the acoustic axis and the
recordings, corrected for directivity, indicate a source level of
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Fig. 10. Longline catch rates of cod (A) and haddock (B) in chronological order without regard to distance from shooting area. The two
longline fleets taken at the same distance each day are regarded as a single unit. The catches are shown relative to the average (horizontal line)

over the entire trial period.
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Fig. 11. Length distribution of cod in traw] hauls within the shooting area before (solid), during (striped), and after (grey) shooting.
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253 dB re 1 pPa at 1 m, +3 dB. This was somewhat higher
than expected from this air-gun array, namely 250 dB re 1 uPa
at 1 m. Most of the energy in the seismic shots was confined to
the band 10-150 Hz (Fig. 14).

The spectral level of the sound from the air guns was about
120 dB above the measured ambient noise level and about
60 dB above the noise level from the fishing vessels. Detailed
spectra of recorded ambient noise and all participating vessels
at cruising and operating speeds were reported by Engas et al.
(1993).
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Discussion

Effects on fish abundance and catch rates

The acoustic survey and the fishing trials showed that seismic
shooting with air guns affected fish distribution and caused
trawl and longline catch rates of cod and haddock to fall. This
effect of seismic activity was demonstrated within the region
in which shooting occurred and also in surrounding areas, and
the effect appeared immediately after seismic shooting started
and continued after it ended.
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Fig. 12. Length distribution of haddock in longline catches within the shooting area before (solid), during (striped), and after (grey) shooting.
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Fig. 13. Mean individual masses of cod (solid lines) and
haddock (broken lines) in trawl hauls before, during, and after
shooting, by distance from the shooting area.
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While statistical tests on the main effects (time and dis-
tance) of seismic shooting on catch rates of cod and haddock
generally were significant (in six of eight cases), the interac-
tion term (time by distance) was not significant (in three of
four cases) (Engas et al. 1993). Within the investigated area
the change in fish distribution happened so rapidly after the
shooting started that the sampling frequency used with trawls
and longlines could not reveal real changes in the horizontal
distribution of fish with time. The main reason for a nonsigni-
ficant interaction term, however, is that the study area was too
small to see the effects diminish with distance, and that the
duration of the experiment was insufficient to see catch re-
bound with time.
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Fig. 14. Measured frequency spectrum for a single shot from the
air-gun array.
230 T T T T T ¥ T

210

190

170

dB re 1wPa/Hz at 1 m

150 1 1 1 1 1 1 1
0 50 100 150 200

Frequency (Hz)

The most pronounced indicators of the effects of seismic
shooting are therefore the rapid drop in catches immediately
after seismic shooting started (Figs. 8A, 8B) and the local drop
in fish density across the central area, as measured on some of
the acoustic transects during seismic shooting (Fig. 5). It is
unlikely that a natural rapid shift in horizontal distribution co-
incided with the seismic shooting, and the results are thus most
likely explained by the hypothesis that fish are scared by the
sound generated by the air guns and migrate out of the area.

Fishing effort within the experimental area could have had
only a minimal effect on the observed catch reductions. The
largest effort was made within the shooting area, where total
catches were about 20 t of cod and 4.5 t of haddock. The total
quantity available within the shooting area, determined acous-
tically, was about 834 t. Fishing therefore removed only 3%
of the initial stock. A fish-out effect would also have caused a
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gradual change in abundance and catch rates, as opposed to
the sudden reductions observed immediately following the
start of seismic shooting.

Reductions in catch rates caused by seismic activity have
also been demonstrated in other studies. Lekkeborg and Soldal
(1993) investigated catch data obtained from commercial ves-
sels that happened to be operating on fishing grounds where
seismic explorations were being conducted and found a
55-80% reduction in longline catches of cod and a reduction
of 80—85% in the by-catch of cod in shrimp trawling. For fish-
ing with vertical lines, catches of various redfish species de-
clined by 50% during discharges of a single air gun (Skalski
et al. 1992).

In this study, differences were found between trawls and
longlines in terms of the degree of reduction in catches of cod
and its spatial and temporal extent. During seismic shooting,
the masses of cod taken by trawl fell by 69% within the area
where the seismic vessel was operating, and a total catch re-
duction of about 45% was observed throughout the survey
area. For longline fishing, however, the catch rates for cod fell
by 44% in the seismic shooting area, but the influence on catch
rate gradually diminished towards the border of the survey
area, where no significant change in the catch rates was ob-
served after shooting started. After shooting ended, there was
a tendency for the longline catches of cod to increase.

The differences in the results for trawl and longline catches
of cod may be due to the different catch mechanisms of these
gears. Longlines have a definite point of gear saturation limited
by the number of baited hooks (Skud 1978), and a linear rela-
tionship between catch rate and fish abundance cannot be as-
sumed. If a nonlinear relationship applies, the consequence of
estimating fish abundance from longline catch rates is that
changes in fish abundance are consistently underestimated, es-
pecially when abundance is high (Siegler 1993). The decrease
in fish abundance owing to seismic activity may therefore have
been more pronounced than was reflected in the longline catch
rates. However, in our study only about 20% of the hooks had
caught a fish, and gear saturation alone can hardly explain why
the longline catches did not reflect a 50% reduction in cod
abundance at the border of the survey area, as measured by
trawl and acoustics.

Catch per unit effort in longline fishing may be affected by
competition between species (Skud 1978; Siegler 1993). In the
period after shooting, the catch rates for haddock were much
lower than in the preshooting period, and the longline may
have become more efficient in catching cod. Furthermore, the
seismic shooting caused the fish to migrate out of the area, and
the movement of fish may have increased the rate of encoun-
ters with the baited hooks.

On the other hand, if we assume that the longline catch per
unit effort data on cod in this experiment correctly reflect real
changes in abundance, the trawl and acoustic measures must
have been biased. The trawl itself and the trawling operation
both generate noise (MacLennan and Hawkins 1977). Fish that
have been subjected to sound from air guns may be more sen-
sitive to sound and show a stronger avoidance reaction to
trawling than unaffected fish, causing trawl catchability to de-
crease in areas already affected by seismic activity. The ob-
served decrease in abundance, as reflected by the trawl catches,
may thus have been overestimated. However, the trawl data
were in agreement with the acoustic density estimates, and the
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changes in abundance seem therefore to be more accurately
reflected by the trawl data than the longline data. The longline
catch per unit effort, particularly for cod, may be biased
through a combination of the effects of gear saturation,
changes in interspecific competition for bait, and increases in
fish movement induced by sound emission.

Our study was also designed to investigate the spatial and
temporal range of the effects of seismic explorations. The size
of the experimental area was chosen to include distances be-
yond those within which fish reactions and catch reductions
were expected to be demonstrated. On the basis of our knowl-
edge of fish hearing and reaction thresholds, it was assumed
that fish would be able to detect the sounds emitted by the
air-gun array at the border of the experimental area, but no
reaction was expected further out than 5—6 nmi from the shoot-
ing area. However, catch reductions beyond this distance were
demonstrated for both trawls and longlines. In our calculations
we assumed that the reaction threshold exceeded the detection
threshold by about 20 dB, but the results indicated a smaller
difference between the detection and reaction thresholds for
air-gun noise. Alternatively, the threshold of detection of air-
gun noise may be lower than the auditory thresholds reported
in the literature (see Chapman and Hawkins 1973; Hawkins
1993).

The catch rates did not return to preshooting levels during
the 5-day period afier shooting ended. Trawl catches of cod
and haddock and longline catches of haddock showed no in-
crease after shooting ended. The longline catches of cod ap-
proached the preshooting level during this 5-day period, but
the catch rates in the shooting area and at the border of the
experimental area were still below preshooting levels. The
length—frequency distribution in the area also approached, but
did not return to, its initial pattern. The results thus indicated
that trawl catches do not normalize during the first 5 days after
seismic shooting ends, whereas there is a tendency for longline
catches to approach preshooting levels. The investigation
therefore demonstrated that the effects of seismic shooting
lasted for at least 5 days.

Effects on small and large fish

We found that the reductions in the acoustic estimates and in
the longline and trawl catches were more pronounced for large
than for small fish. An increase in longline catches of small cod
was even observed afier seismic shooting started (see Engés
etal. 1993). The higher catch rate of small cod by longline may
be due to less competition for available bait at lower fish den-
sity (Lekkeborg and Bjordal 1992). Small individuals may be
more successful in taking the bait available when the larger
individuals have avoided the area.

The stronger response of larger fish to air-gun discharges
may be explained by size-dependent swimming capacity. As-
suming that fish within the shooting area responded to the
sound emissions by swimming at their maximum sustained
speed, then a 30-cm cod (maximum sustained swimming
speed = 0.6 m-s~! (Wardle 1977)) would have been able to
swim 28 nmi and reach the border of the survey area during
the first 24 h after shooting started. However, as the fish were
responding to continuously discharging air guns and swim-
ming through a gradient of exponentially decreasing sound
levels, habituation may have occurred. Thus, fish may have
terminated their avoidance reaction at different distances from
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the central area depending on their size and swimming speed.
Alternatively, the fish may have responded to the air-gun dis-
charges by increasing their swimming speed beyond the sus-
tained speeds, leading to exhaustion. Avoiding the sound
source by prolonged swimming speeds (He 1993) may thus
have produced a response pattern of alternating intervals of
swimming and resting until habituation terminated the re-
sponse at different distances for fish of different sizes.

Another explanation for this difference may be based on
improved hearing ability with increasing size for species with
a swim bladder owing to reradiation of sound from the swim
bladder, although such a relationship has not been docu-
mented. Larger fish also have lower resonance frequencies
than small fish, and may therefore be more sensitive to sound
of lower frequencies. However, this is not a likely explanation
for a stronger response to air-gun discharges in larger fish
because the resonance frequency for a 1 m long cod is about
600 Hz (Hawkins 1977; Lovik and Hovem 1979), while most
of the energy spectrum of the air gun is below 150 Hz. At
frequencies above 600 Hz, the energy is significantly lower,
and there is little reason to believe that resonance phenomena
can cause the differences in behaviour we observed between
large and small fish.
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peak source level for a large air-gun array is 250-255 dB e
1 puPa (Greene 1985), which corresponds to 210 dB re
1 pPa-Hz! at the spectral level. The source level of the array
is specified in its most powerful direction, i.e., downwards at
its acoustic axis, and less energy, about 200 dB re 1 pPa-Hz!,
is transmitted in the horizontal direction. Assuming a reaction
threshold of 110120 dB re 1 pPa-Hz !, the expected distance
at which fish may react to this sound would be 3—-10 km. The
distance at which fish are capable of detecting the seismic
sound, however, is about 10 times greater, i.e., 30100 km.
These rough estimates of detection and reaction distances are
based on available literature on hearing in fish, together with
a simple sound propagation model.

There is little documentation on how seismic shooting af-
fects fish behaviour and catch rates. Acoustic mapping and
catch frials in the North Sea indicated that fish distribution
changed under the influence of seismic shooting (Dalen and
Raknes 1985). Trials off the coast of California showed that
hook and line catch rates for various redfish species were re-
duced by 50% under the influence of a single air gun (Pearson
et al. 1992; Skalski et al. 1992). Analyses of catch data from
longliners and trawlers before, during, and after seismic shoot-
ing in Norwegian waters showed that longline and trawl
catches of cod were reduced by 55-85% during seismic shoot-
ing (Lekkeborg and Soldal 1993). However, these studies were
not designed to investigate the spatial and temporal extent of
the effects of seismic explorations. A controlled, full-scale ex-
periment was therefore carried out to answer the following
questions: (i) Does seismic shooting affect local abundance
and catch rates of cod and haddock (Melanogrammus aegle-
Sfinus)? (if) How far from the seismic shooting area can effects
be demonstrated? (iif) For how long after seismic shooting can
effects be demonstrated?

To investigate these effects, fishing trials with trawl and
longline as well as acoustic mapping of fish abundance and
distribution were carried out before, during, and after seismic
shooting. Longlines and trawls were chosen because they are
two of the most important types of gear used in the Norwegian
fisheries for cod and haddock, and because of the contrast in
their capture mechanisms.

Materials and methods

Study area, period, and seismic shooting

The fishing experiment and acoustic mapping were conducted from 1
to 17 May 1992, on the North Cape Bank (water depth 250-280 m)
in the Barents Sea (Fig. 1). On the basis of the expected sound level
from the air-gun array, absorption of sound in water, and our knowl-
edge of fish hearing and reaction thresholds, we decided to perform
fishing and acoustic mapping about 18 nautical miles (1 nautical mile
(nmi) = 1.852 km) to each side of the shooting area of 3 x 10 nmi. The
study area was thus about 40 X 40 nmi, with the shooting area in the
centre. The trial was divided into three periods: before (7 days), dur-
ing (5 days), and after (5 days) shooting.

Seismic shooting was conducted from 8 May 1992 at
00:09 (GMT) until 12 May at 17:58 (GMT) from a chartered seismic
vessel. The air guns were towed at a depth of 6 m. Rigging of the
air-gun array (3 x 6 guns, 13 784 kPa (2000 psi), total volume
82 132 cm®) and practical execution of the shooting assignment were
performed according to normal procedures used in ordinary three-
dimensional surveys for the oil industry, i.e., a shot was fired every
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10 s, or every 25 m. A total of 36 seismic transects were shot, each
10 nmi long, with a distance of 125 m between adjacent transects.

Acoustic mapping

Acoustic mapping of the fish distribution was carried out with a
trawler equipped with a hull-mounted 38-kHz split-beam transducer
(ES38-29) and a Simrad EK500, connected to the Bergen Echo Inte-
grator System (Knudsen 1990; Foote et al. 1991). The instruments
were calibrated in accordance with standard practices (Foote et al.
1987; Nes 1991).

To obtain higher coverage in the shooting area, this area was
crossed systematically to a radius of 20 nmi from the centre, with the
central crossing point varied from transect to transect. In addition, the
shooting area was mapped more densely by means of shorter
north—south transects before and during shooting (Fig. 2A). For the
data analysis, the study area was divided into five parts: the shooting
area and four circular belts of 5 nmi width, with the midpoint of the
shooting area as the centre. The measured acoustic quantity was the
arca backscattering coefficient, s,:

(1) sy=4n(1852)]s, dz

which is the depth-integrated volume backscattering coefficient, s,
(Urick 1975), normalized to the absolute unit (m?nmi—2). The average
area backscattering coefficient was computed for the pelagic region
(from 10 m above the bottom to the surface) and for the bottom region
(from the bottom to 10 m) and totals were calculated for all areas and
for each time period (before, during, and after seismic shooting),
subsequently referred to as acoustic density.

To identify species and length compositions of the acoustically
recorded fish, trawling was carried out at random positions with the
standard bottom sampling trawl (cod-end mesh size of 40 mm)
(Engds and Gode 1989). Altogether, 94 hauls were conducted
(Fig. 2A). Each trawl haul lasted for 30 min at a speed of 1.5 m-s™L.
The measured door spread was 54 m, and the average head-line height
was 3.8 m.

On the basis of the trawl catches and echograms, the acoustic
registration was interpreted in accordance with the standard methods
used by the Institute of Marine Research (Dalen and Nakken 1983)
and split between cod—haddock and other species. The acoustic meas-
ures of area density for cod and haddock were further converted to
number and mass in 5-cm groups, by computing the average target
strength from the trawl catches.

Geostatistic was used to compute the variance (052) of the acous-
tic abundance estimates (Petitgas and Poulard 1989; Simmonds et al.
1991; Petitgas 1993). This was expressed through the standard devia-
tion, Og, normalized to the average value, Z:

(2) Sgeo =

ni [

Fishing trials

The stern trawler used a typical bottom fishing trawl (Alfredo No. 3),
with cod-end mesh sizes of 139 and 140 mm (twin bags). Each haul
lasted for 30 min at a towing speed of 1.8 m-s'. The door spread was
measured at about 150 m, and the vertical opening of the trawl was
4.2 m. The total number of hauls was 60, 65, and 60 for the periods
before, during, and after seismic shooting, respectively (Fig. 2B). The
trawl hauls were made at four distances from the seismic shooting
area: within the shooting area, and 1-3, 7-9, and 16—18 nmi from the
shooting area. The directions of the hauls were varied randomly every
day, and trawling was conducted day and night.

The longliner was equipped with an autoline system and Mustad
Quick Snap line (7 mm) rigged with Mustad EZ-hooks (quality
39975, No. 12/0). Each longline fleet (one fleet = 15 connected
longlines) consisted of about 3000 hooks and the hook spacing was
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Impacts to Commercial Fishing

From Site Survey Activity

My name is Alan Alward. | am a commercial fisherman whose main fishery is albacore which |
fish off the three west coast states of Washington, Oregon and California during the summer
months into October. During the rest of the year | fish ground fish from my home port of
Morro Bay, CA. | have missed the last few years of ground fishing because of important boat
improvement projects during the off season and because of market difficulties in Morro Bay. |
have a bachelor’s degree in Civil Engineering from Cal Poly, SLO. My primary income has been
from commercial fishing for most of my life.

| am deeply concerned by the impacts from Offshore Wind development to commercial
fisheries and all other aspects of the environment in our nation’s coastal waters. | can see that
the Federal and State governments are aggressively moving forward with a program of
Offshore Wind development with only a cursory appreciation for the impacts their actions will
have on the waters off our coasts, and especially on the commercial fishing industry. It may be
that | will be retired from commercial fishing before the first floating offshore turbine begins
turning off the coast of California. However, | am confident that if | attempt to fish the winter
fisheries available to me out of my home port of Morro Bay | am likely to have significant
impacts from the Site Survey Activity which is anticipated to begin in the coming year.

Most disturbing to me is the fact that this Site Survey Activity is going to go forward with very
little understanding of the impacts it will have on our fisheries. The Federal agency responsible
for and driving OSW development, The Bureau of Ocean Energy Management, or BOEM, has
stated in its Environmental Assessment that the impacts on fisheries from Site Survey will be
‘minimal’. This is only a hypothesis because it has never been studied. The collective
experience of fishermen is that this is not true. Based on past experience we are convinced
that there will be significant reductions to our catch over prolonged periods of time over large
areas during and possibly after Site Survey. On one hand we have government telling us
impacts will be minimal, without ever having studied the issue, and on the other hand we have
a small, relatively defenseless minority asserting they expect SIGNIFICANT impacts.

Clearly, if justice is to be served, now is the time to clear up this issue with a comprehensive
study of the impacts of Site Survey on commercially fished stocks. This will be the first major
Site Survey for a floating offshore wind project off the West Coast. California has strict law
protecting its fishing industry. We intend to see that these protections do, in fact protect us.
Therefore, now is the time to begin documenting the impacts on fisheries from OSW related
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Site Survey activity. It seems to us that BOEM is more interested in marketing Offshore Wind
to the public then really examining the complaints of stakeholders. It appears that BOEM is all
set to move forward with Site Survey while deferring a study of the impacts and deferring
mitigation for those impacts until after the damage is done. A blank dismissal of our concerns is
not going to cut it!

A comprehensive study would be one that determines changes in catch rates before, during
and after sonic testing in such a way that the effects can be sampled inside the lease areas and
transmission cable routes and outside to distances where the effects become negligible.
Control sampling at a site far removed would help to inform the study as well as visual
submarine investigation to check the bottom for mass kills of fish and larvae. This has never
been done and it needs to be done. To achieve this goal Site Survey will have to be postponed
until a satisfactory research plan is prepared and ‘before’ and initial ‘control’ studies are
completed.

If this path is not followed BOEM will not have followed through on its supposed mission of
truly listening to stakeholder claims. It will further be concluded that BOEM is not interested in
finding out if it is impacting commercial fish stocks. Climate change concerns or lack of ‘policy’
do not entitle BOEM to sidestep the issue. In lieu of satisfactory mitigation of a subjective
nature such as that prescribed in the existing MBCFO/Castle Wind mitigation agreement for
events leading up to and including Site Survey, Site Survey will have to be postponed until the
Coastal Commission’s 7.C working group can come up with a satisfactory mitigation plan. If
both BOEM and the State are unwilling to recognize the existing authentic subjective mitigation
plan, then the science will have to be done to quantitatively determine impacts. To go forward
without studying the problem or identifying mitigation satisfactory to the local fishing industry
would be intentional neglect.
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The most recent studies BOEM sites regarding HRG survey impacts were done in 2017.
The studies sited mainly focus on impacts to mammals and turtles and not fish. There are
newer studies done in 2018 regarding the impacts of HRG surveys to fish. “An overview of fish
bioacoustics and the impacts of anthropogenic sounds on fishes” by Arthur N. Popper/ Anthony
D. Hawkins. The data shows “mortality and potential mortal injury” to fish with > 207 -219 dB.
We have been told by the Coastal Commission that the wind developers will be using up to 228
dBs.

So, based on the above evidence, BOEM’s conclusion regarding impacts to commercial
fishing from site surveys as being “minor and temporary” and mainly from “spatial conflicts” are
false. There will be changes in fish behavior, mortality, migration patterns, mating, and feeding
patterns from the HRG surveys in the lease area and along the cable routes. This activity will
lower our catches. Impacts to commercial fishermen are legally protected by city, county, state,
and federal laws. There must be mitigation in place to mitigate the loss of fishing
opportunity before the site surveys begin! BOEM must open another review of the EA
and change their conclusion_to protect the rights of commercial fishermen that rely on
sustainable fishing near the wind energy lease area and cable routes to support
themselves, their families, and their community.

Tom Hafer
President Morro Bay Commercial Fishermen’s Organization
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“To Whom it Concerns, Regarding the Morro Bay Lease Area”

My name is Jeff Dyerly and | am a commercial fisherman with both South
Central Nearshore and Deeper Nearshore Limited Entry permits. | have been fishing in
this area for 15 years and commercially since 2019. | have previously been a high
school science teacher with advanced degrees in both liberal studies and education. |
would like to address some Major Concerns | have with the way in which fishermen are
not being recognized as a major stakeholder in the Wind Projects being considered in
our area. As a person who is makes his living from the ocean resources of our area, |
believe that our concerns should be taken into consideration BEFORE any work begins,
including SITE SURVEYS!

It has been my experience that there are many different human activities that
can disrupt fishing. Here are a few recent examples. Just a few weeks ago, a project to
repair the jetty at Port San Luis was completed that involved placing tons and tons of
huge boulders on top of the existing jetty that protects the harbor. This project used
several large barges, a huge crane and several tug boats to meticulously place
additional boulders along the jetty. Before the project began last spring, | was routinely
be able to catch 75-100 Ibs of rockfish a day within a few miles from the port. While this
project was in progress, | couldn’t even fish locally because | could not catch enough to
even pay for fuel and bait. With the weather always dictating when and where | can fish,
having access to an abundance of local fish to catch is extremely important so that | can
make money in a more consistent manner to support my family. {f the Wind project
were to become a reality, the traffic from large vessels, similar to the large crane and
barge from this recent jetty project, into and out of Port San Luis would increase to a
point that it would make fishing locally on bad weather days a futile option for me. The
net result would be a severe reduction in income.

Another example of a human caused activity that has already severely reduced
my ability to catch sufficient quantities of fish is the expanded launch schedule at
Vandenberg Space Force base. With the building out of the Starlink satellite network
and the increase usage of other various satellite technologies, the amount of rocket
launches and exploded! One source has stated that they expect the launches to
increase to 3 a week! Every time a launch occurs, the ground fish that | target do not
seem to feed again for several days. With this kind of intense activity, it is only a matter
of time until that section of reef will be devoid of life. Fish won’t stay in the area if the
conditions they need to survive are lacking.

To highlight the drastic change, back when very few launches occurred, the
shallow water rockfish fishery off of Vandenberg was exceptional. | have had many
days in the past where the total landing of fish was in excess of 500 Ibs! However,
since the increase of launches, most days are averaging less than 150-200 Ibs with
some of the trips down there have been downright dismal. The one common
denominator on these bad days are the length of time since the last launch. it seems to
take about three days for the fish to fully recover and feed again. On one of those bad
days recently, | only caught 16 Ibs of fish! When my boat burn 50 gallons of fuel to
travel down there and back, that was not even enough to pay for bait, let alone the fuel.
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Yet another example of human construction and activity that has affected my
ability to catch fish occurred several years ago when utility company laid down cables
from Pismo Beach to Morro Bay. At first | didn’t think that it would affect the rockfish that
| target, since the work was to occur over sandy areas of the ocean floor. However,
within a day of the start of the project, the rockfish bite completely shut off. | couldn’t
catch a fish within ten miles to save my soul. Now | am more familiar with the sonar
technology that they use to located the cables and how they not only can affect fish
behavior but also literally kill them if the exposure is great enough. In that instance, the
work lasted for months and it took many more for the fishing to recover in that area.

Each time one of these human caused actives affects an area that | fish, | have
to go looking for someplace to make my catch. | will be honest. Its getting to the point
where | don’t have any more viable options to travel to. The market sector that | sell my
fish in requires me to keep my fish alive. For rockfish, this means that | have to fish at
depths less than 120’ in order to prevent barotrauma from killing the fish | catch. In
addition, | can only catch rockfish in areas where there is rock. These two factors
severely limit the amount of ocean where | can fish. At present there are three main
areas left to fish out of Port San Luis. Purisma, (off Vandenberg), Point Sal/Mussel point
and the reef in front of Port San Luis. If the Wind Project were to come to fruition,
Purisma and Port San Luis would be ruined and if all the fishing pressure were directed
to Pt. Sal, it wouldn’t take long to overfish that area.

| beg and plead with you to consider not continuing moving forward with the
Wind Project. Everything that | have researched has indicated that there is little energy
to gain from such a large loss to our precious ocean resources that | depend on to
provide for me and my family.

Respecitfully,

Jeff Dyerly
F/V Grizzly Bear
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O.K. is a dam poor attitude. That is why the wind developers have to sign onto the MBLA MBC BEFORE
site surveys begin, and not wait until after 2026.

Wayne & Diane Moody
10990 Bobcat Lane
Arroyo Grande, CA 93420
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To whom it concerns regarding the Morro Bay Lease Area:

I am an active commercial nearshore and deeper nearshore ‘live-fish’ fisherman out of Morro Bay writing
to you because | have numerous concerns about the negative effects that wind farms off the California coastline
will have on my livelihood.

Since | graduated with a degree in oceanography from UC Santa Barbara in 2010, | have been
commercial fishing in multiple fisheries and hold permits to fish sea urchins, sea cucumbers, groundfish,
nearshore rockfish, and deeper nearshore rockfish. Since | bought into the latter fishery in 2018, | have landed
tens of thousands of nearshore fish out of Morro Bay. As someone with a background in science and a desire to
keep the fisheries | love sustainable, | have also taken on collaborative research roles in these fisheries as past
chairman of the California Sea Urchin Commission (CSUC), founder and president of the California Sea
Cucumber Divers’ Association (CSCDA), and active member of the Morro Bay Commercial Fisherman’s
Organization (MBCFO). In these roles, | have worked collaboratively with CA DFW scientists and regulators to
help keep these fisheries healthy and sustainable.

| mention these facts because | want you to know | am not a staunchly ‘anti-development’ type of person
or fisherman. | believe in progress, science, and collaboration. | am not unequivocally against the creation of
oceanic wind farms / sustainable energy. But | am very much against a process in which these wind companies
can make unprecedented changes to the ocean waters from which | earn a living, and expect commercial
fishermen like myself to ‘just deal with it’ and cope with the new reality of turbines on the ocean. | am thinking
about my fisheries, my future, my family, including my 2 year old son — and | am deeply worried about the
environmental ramifications these wind farms will have on fisheries. I've invested everything | have into fishing. |
have spent the past decade building a successful fishing business—a career that | hope to stick with for the rest
of my life, and then ultimately pass on to my children. These wind farms threaten that.

I would like to touch on just a few examples of why | believe oceanic wind farms will damage commercial
fishing on the California coast. Not only do the wind farms take potential fishing area away from fishermen, but
they also bring potentially damaging unknowns that are difficult to quantify. No one knows what kind of effects
these wind farms will have on fish in the long term. We KNOW that acoustic surveys will negatively impact fish
stocks and fishing in the short-term, but how will they effect upwelling and larval recruitment? Will the wind and
waves that are displaced by the wind farms alter the settlement patterns and distribution of fish larvae? It seems
highly likely that our nearshore fish stocks (near the WEA, yet close to the coast) will be adversely effected by this
targe-scale change in ocean dynamics. Put simply, fishermen stand to lose big time.

Here’s another example. | own a 'west coast ground fish permit' - a limited entry permit which is good for
fishing off the coastlines of CA, OR, and WA - a regulator might think that a wind farm in Central or Northern CA
won't have an effect on a fisherman in Southern California, or vice versa. This is not the case. We are dealing with
coast-wide stocks that don’t spend their entire life cycle in one specific locale. By introducing wind farms, you
have the potential to alter complex patterns of larval settlement and distribution over a very wide range. If the
recruitment of fish is negatively affected in one area, that could negatively affect the fishing over a much larger
area.

Additionally, when fishing area is taken away, you displace fishermen. The fishermen that were displaced
now have to fish elsewhere. When they do, it creates more competition wherever they move to. Predicting how
fishermen will respond and where they will shift effort to is a guessing game. A deep-water ground fish fisherman
that gets displaced by a wind farm may instead shift his/her focus to target nearshore rockfish. Well, now you
created more competition amongst the fishermen targeting nearshore rockfish. Here is another example: you fish
in Central CA, then the Morro Bay wind farm comes. So you move your whole operation to San Diego, or Port
Orford, or wherever. That upsets a delicate balance as you have shifted effort to a new port. This displacement of
effort still effects your fishery even if there are no wind farms close to your port and perhaps never will be.
Regulators say you won't be effected. Wrong.
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williamswalterec@gmail.com

From: mbcfo member <mbcfo1972@gmail.com>

Sent: Monday, October 30, 2023 3:53 PM

To: Jennifer.miller@boem.gov; douglas.boren@boem.gov; Jennifer@SLC Mattox;
Jennifer.Lucchesi@slc.ca.gov; Kate.Huckelbridge@coastal.ca.gov; Holly@Coastal Wyer

Cc: Justin Franklin; Chris Pavone; Gerald Sato; Tom Hafer; Owen Hackleman; Wayne Moody;
Garrett Rose; Matt Newman; Jeremiah O'Brien; Bill Ward; Bill Blue; Mark Tognazzini; Bob
Maharry; Alan Alward; Bill Barrow; Ted Schiafone; Bill Walter

Subject: Sustainability of California Commercial Fishing during Offshore Wind
Development:impacts to fisheries from Site Surveys not recognized in EA

BOEM, SLC, CCC,

I want to let you know the other huge frustration for the Morro Bay and Port San Luis fishermen. The MBLA wind
developers (Ocean Wind, Equinor, Invenergy) are set to begin their Site Surveys next year without a mitigation plan for all
impacts to commercial fishing. The site surveys will require High Resolution Geophysical (HRG) surveys. The BOEM EA states
they will be allowed to use up to 228 dB. This is less than the 250dB from seismic surveys but still loud! However, BOEM has
concluded there will be only “minor spatial conflicts” to commercial fishing and denies any impacts to our fisheries. We of
course disagree. We know from our experience with oil rig and fiber optic HRG surveys, that our catch rates will decline for
years. If it goes like it has on the East Coast, the MBLA and the cable routes will require over 2000 hours of exposure to loud
HRG surveys over a several month time period. This noise pollution results in masking of sounds needed to hear their
predators or prey, it alters their migration patterns, their feeding patterns, mating, and larvae production for years. There is
an article on fish bioacoustics: "An overview of fish bioacoustics and the impacts of anthropogenic sounds on fishes" by Arthur
N. Popper and Anthony D. Hawkins, 2018, that found fish die at > 207. Here is a table from that study:

Mortality and potential Impairment
Type of Animal mortal injury Recoverable injury TTS Masking Behaviour
Fish: no swim bladder (particle > 219 dB SELcum >216-dB SELcum >>186 dB SEl (N) Moderate {N) High
motion detection) or > 213 dB peak or > 213 dB peak ) Low 1) Moderate
(F)Low (F)Low
Fish: swim bladder is not involved 210 dB SELqym 203 dB SEL.ym > 186 dB SELqym, (N) Moderate {N) High
in hearing (partide motion or > 207 dB peak or > 207 dB peak {1} Low ) Moderate
detection) (F) Low (FlLow
Fish: swim bladder involved in 207 dB SELqym 203 dB SELcum 186 dB SEL ., (N} High (N} High
hearing {primarily pressure or > 207 dB peak or > 207 dB peak ) High ) High
detection) (F) Moderate {F) Moderate
Sea turtles 210dB SEL,,py (N) High {N) High (N} High {N) High
or > 207 dB peak {l) Low {1) Low ) Moderate (i) Moderate
(F} Low {F) Low (F) Low (F)Low
Eggs and larvae > 210 dB SELcum {N) Moderate {N) Moderate (N) Moderate {N) Moderate
or >207 dB peak (1) Low (1) Low 1) Low (i) Low
(F) Low Alow FIL Pllow

Peak and rms sound pressure levels dB re 1 pPa; SELdB re 1 pPa?s™2,

We should take notice of what has happened on the East Coast. To date there has been 73 whales and over 300
other cetaceans die during the HRG surveys. A 164% increase from the prior year. The Atlantic Marine Conservation Society
Board of Directors doing the analysis of whale deaths is made up of over 50% directors which are coincidentally tied to the
success of wind farms. They have come up with every excuse for the whales dying except HRG surveys. If whales, dolphins,
and sea lions are dying, fish are dying too!
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To whom it may concern,

My name is Harold Morris i have been an active fisherman for 18 years with fishing being my primary
source of income during that time. | am a single father and fishing is the only job that gives me the
flexibility to support my son and provide for us. | primarily do live nearshore rockfish but have been
involved one way or another in almost every fishery throughout my career. In the world of commercial
fishing, I'm relatively new and young to the industry. There are lots of fisherman that have way more
experience than | have that | have had the pleasure of working and speaking too. All though 1 don’t have
any direct experience with negative effects to fishing from industrial operations in the ocean | have
learned and heard a lot through my time and conversations with the more experienced fisherman.

[ have learned there are a couple more or less recent industrial events that have negatively impacted
fishing here just on the central coast of California. When the oil rigs were installed off the coast of Santa
Barbara and Vandenburg the rockfish landings were negatively affected for five years. When the cables
were installed the fishing was negatively impacted for more than a year. When the usgs did their high
resolution geographic (HRG)studies off the central coast from Big Sur to Morro Bay around 2019 there
was a 63% decrease in spot prawn Iandings_lwhen compared to before the study started not to mention
a decrease of landings in other species.

Despite the obvious negative impacts to fishing from the construction, the existence and
displacement from offshore wind, one of the most urgent matters that need to be addressed is the
upcoming site survey. During these surveys they intend to use high powered acoustics to map the
ocean floor. | don’t think anyone would argue that hearing is not an important part of survival for any
animal that has the ability to do so. This is especially true for fish as sound and hearing overcome the
limitations of other senses such as vision, touch, taste and smell. Sound is a critical part of mating,
detection of prey, migration and habitat selection. Depending on the severity of the noise disturbance it
can result in hearing impairment, stress effects, changes in behavior and even death.

Although the effects of these acoustics site surveys have not yet been studied enough to have a
concrete conclusion of the effects they will have there are other real-world situations that could be used
to help draw conclusions. On the east coast where they are currently performing these site surveys and
there has been a 164% increase in whale deaths that correlates exactly with site surveys. In 1996 there
was a study done on the effects of acoustic surveys and the effects of fishing. During 5 days of acoustic
testing fisherman in the area experienced a 50-70% in there catch rates. The 5 days after the testing the
catch did not come back to pre-survey levels. (Can. J. Fish. Aquat. Sci. Vol. 53, 1996)

With all the information that | have provided and with any amount of your own research |
believe it would ignorant and/or naive to say that these site surveys will be minor and not impact catch
rates or the overall fishing community on the central coast in a negative way. It's easy to see that the
effects are far from just spatial conflicts. These surveys will most definitely result in loss of jobs, loss of
fishing opportunity, loss of fishing grounds, damage to fishing infrastructure and parts suppliers. This
damage must be mitigated according to a plethora of local, state, and federal laws. BOEM must open
another review of the EA and change their conclusion to protect the rights of commercial fishermen that
rely on sustainable fishing near the wind energy lease area and cable routes to support themselves, their
families, and their community.
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williamswalterec@gmail.com
- ]

From: williamswalterpc@gmail.com

Sent: Monday, October 2, 2023 2:30 PM

To: ‘Tyler Studds'; khislop@invenergy.com; 'Casali, Laura’; 'Kelly Boyd Momoh’; 'Elizabeth
Marchetti'

Cc: ‘Tom and Sheri Hafer"; 'Chris Pavone'

Subject: AGENDA FOR OCTOBER MEETING

Attachments: AGENDA FOR OW DEVELQOPERS FISHING MITIGATION MEETING 10-2-2023 Final.docx

Hi Tyler,

Here is the Agenda for the meeting on October 9, 2023 which | thought could give us a discussion structure or checklist
so that by the end of the meeting the fishing organizations will know the position of the OW developers. Perhaps you
can check and see if there are any others persons who should be on this list and forward it to them with a copy to me so
my email can populate their contact information for future reference. (My email chains are mostly copies with very few
direct emails from each of the companies or at this point who the appropriate focus contacts will be.) You indicated that
you had mentioned to Kate Hucklebridge at CCC that the prior meetings had been “acrimonious” (a strong word, “angry”
and “bitter”} which | attribute to fishermen frustration with the lack of focus on specifics at each of the prior meetings. |
think this agenda can facilitate the focus on specifics and avoid acrimony or frustration from a sense of lack of progress.

A major area of concern is the impacts of the site surveys, timing, environmental review, and whether any enforceable
commercial fishing mitigations are in effect prior to commencement of any phase of the project. That is a very
important issue, but | thought it was pre-mature before we see whether there will be any progress on commercial
fishing mitigations.

Thank you.

Bill Walter
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MORRO BAY COMMERCIAL FISHERMEN’S ORGANIZATION (MBCFO) AND PORT SAN LUIS
COMMERCIAL FISHERMAN ASSOCIATION (PSLCFA) RESPONSE TO COASTAL COMMISSION
CORRESPONDENCE DATED NOVEMBER 28, 2023 (Holly Wyer): December 8, 2023

Additional materials have been sent by MBCFO in subsequent emails containing
related evidential materials.

Without repeating what has already been communicated to the regulatory and
trustee agencies, and in a good faith spirit of collaboration and cooperation, here’s
a short version of why the Organizations believe that the points and conclusions
in your letter are factually and legally incorrect:

1. The Coastal Commission’s Consistency Determination, adopted June 8,
2022, expressly made the following finding concerning immediate
impacts on commercial fishing from the Consistency Determination
allowing BOEM leasing and provisionally authorizing developer site
surveys of the Morro Bay Lease Areas. Finding “immediate effects on
fishing communities” triggers the mandatory legal duty for enforceable
mitigation and monitoring of commercial fishing impacts before any
further project activities (such as site surveys) commence:

“However, issuance of leases will have immediate effects on fishing
communities even before any lease development activities occur, as the
leases and overall BOEM process injects uncertainty into an occupation
that is already heavily regulated and uncertain.” (CD-0004-22 (BOEM) p.
24,

The Organizations could not agree more with this short but compelling
finding by the Commission which BOEM accepted when it did not challenge
any portion of the Consistency Determination.! The mitigation and
monitoring of these “immediate effects” on commercial fishing expressly
protected by California’s Coastal Management Program and State
Constitution? cannot be deferred and unenforceable while any portion of the
BOEM projects proceed. This prohibition literally and unambiguously
includes “issuance of leases,” “any lease development activities” which
includes site surveys, and “the whole of the action.” Impacts must be
mitigated when they occur and the impacts to commercial fishing have been

' (See July 1, 2022 correspondence from the Commission by Holley Wyer to Doug Boren,
Director, BOEM Regional Director; “Consistency Determination CD-114-22 (Morro Bay Wind
Energy Area)”.

2 See Walter Correspondence, November 14, 2023, pp. 10-20.
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MORRO BAY COMMERCIAL FISHERMEN’S ORGANIZATION (MBCFO) AND PORT SAN LUIS
COMMERCIAL FISHERMAN ASSOCIATION (PSLCFA) RESPONSE TO COASTAL COMMISSION
CORRESPONDENCE DATED NOVEMBER 28, 2023 (Holly Wyer): December 8, 2023

found to be occurring now in direct conflict with various policies identified
at length in our prior submits.

2. Your letter presents the opinion that the “concept of deferred mitigation
under CEQA” does not “apply to the Commission’s action. The reason
suggested for this conclusion is “CEQA does not generally extend to the
Commission’s CZMA” authority “on federal land” and the “outer
continental shelf.”

The Consistency Findings of the Commission do not support these straight-
jacket characterizations which would prevent achieving CCMP
consistency because of (a) “spillover effects” into the Coastal Zone from
federal activities, (b) easements through State waters (and tidelands) to the
shoreline for energy transmission. and (c¢) findings of the Commission’s
“authority to review activities” within “federal waters.” The only
methodology available to the Commission in this process must be the
“functional equivalent” of CEQA, which is why the Commission
formulated both findings and “conditions” for BOEM to accept or reject
under its own procedures:

(a) Spillover effects: “Thus, in its evaluation of this proposed lease
sale’s consistency with the Coastal Act, this Commission analyzes
spillover effects on coastal resources beyond federal waters.”
(CCC Consistency Determination CD-0004-22, p. 19.)

These “spillover effects” include the immediate impacts of leasing on the
commercial fishing industry identified above (#1) in the Commission’s
findings. Also, spillover effects to the coastal zone expressly include
sound used in geophysical surveys which will last for five years:

“In this instance, the Commission’s review of activities in federal
waters focuses on spillover effects on coastal resources within the
coastal zone. This review may include effects that activities in federal
waters may have on resources within the coastal zone, or effects that
activities in federal waters may have on species in federal waters that
travel in and out of the coastal zone. For example, the sound used to
conduct geophysical surveys may travel from where the survey is

3
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MORRO BAY COMMERCIAL FISHERMEN’S ORGANIZATION (MBCFO) AND PORT SAN LUIS
COMMERCIAL FISHERMAN ASSOCIATION (PSLCFA) RESPONSE TO COASTAL COMMISSION
CORRESPONDENCE DATED NOVEMBER 28, 2023 (Holly Wyer): December 8, 2023

being conducted in federal waters to the coastal zone and affect marine
life within the coastal zone. Similarly, geophysical surveys could
impact marine species that travel large distances and are known to
move between the coastal zone and federal waters, such as marine
mammals.” (pp. 18-19, see 25.)

The spill-over effects from site surveys have been found to extend for a
lengthy time period:

“BOEM expects that lessees would survey their entire proposed lease
area during the 5-year site assessment term....” (p. 29.)

The spill-over effects from site surveys directly impacts the Morro Bay
Harbor and commercial fishing:

“...BOEM expects that lessees would stage their lease exploration
activities from the Port of Morro Bay.” (p. 29.)

(b) There are also easements which extend through State waters
contemplated by the approval, including site survey, construction and
eventual decommissioning activities through State waters:

“These easements would all be located within the Central California
OCS, extending from the WEA through to federal and state waters
and to the onshore energy grid.” (p. 24.)

(c) The Commission findings assert discretion and review authority over
federal waters:

“Although numerous other state agencies have been involved and have
an interest in the offshore wind leasing and development process, the
Coastal Commission is the only state agency with authority to review
activities that occur more than 3 nautical miles offshore in federal
waters.” (p. 3.)

3. The Commission’s Consistency Findings also reject the analytical
premises of that portion of BOEM’s Consistency Determination submittal

4
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MORRO BAY COMMERCIAL FISHERMEN’S ORGANIZATION (MBCFO) AND PORT SAN LUIS
COMMERCIAL FISHERMAN ASSOCIATION (PSLCFA) RESPONSE TO COASTAL COMMISSION
CORRESPONDENCE DATED NOVEMBER 28, 2023 (Holly Wyer): December 8, 2023

to the Commission, and the Environmental Assessment deferring the
identification of impacts, including commercial fishing, as not “reasonably
foreseeable.” BOEM acknowledges that:
“The analysis found here and found in the EA does not consider construction
and operation of any commercial wind power facilities.... based on several
factors...

“First, the issuance of a lease only grants the lessee the exclusive right to
submit to BOEM a Site Assessment Plan (SAP) and Construction and
Operations Plan (COP) proposing development of the leasehold; the lease
does not, by itself, authorize any activity within the lease area. ...”

“Second, BOEM does not consider the impacts resulting from the
development of a commercial wind power faciality within the WEA to be
reasonably foreseeable.” (BOEM, “Consistency Determination,” April 15,
2022, pp. 11-12)):

The Commission’s Consistency Determination recognized BOEM’s
approach and disagreed in two regards to which BOEM lodged no objections
under the CZMA and therefore accepted:

First: the Commission found: “However [identifies impacts of
leasing on commercial fishing quoted above and then] ...Based on past
BOEM leases and authorizations for wind development on the east
coast, it is also reasonably foreseeable that the leases will lead to
construction and operation of at least some offshore wind facilities, and
it is feasible to describe, at least at a high level, the types of impacts that
such facilities could have on coastal resources.” (CD-0004-22, p. 24.)

Second: the Commission identifies ten pages of potential impacts on
commercial fishing, noting that, “These concerns were brought forth by
the fishing community during interagency outreach meetings, as well as
derived from a list of concerns submitted by numerous fishing
organizations in a public comment letter.” (CD-0004-22 (BOEM), p. 88,
note 2.)
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MORRO BAY COMMERCIAL FISHERMEN’S ORGANIZATION (MBCFO) AND PORT SAN LUIS
COMMERCIAL FISHERMAN ASSOCIATION (PSLCFA) RESPONSE TO COASTAL COMMISSION
CORRESPONDENCE DATED NOVEMBER 28, 2023 (Holly Wyer): December 8, 2023

The reasonably foreseeable impacts on commercial fishing were
summarized by the Commission as “common potential impacts that
have already been identified and articulated by the industry. These
include:

“I. Exclusion. The ocean is a shared space. Fishing and other uses
must coexist and work through complex management and
regulatory requirements. It is anticipated that offshore wind
development areas will become exclusionary zones and will restrict
already limited ocean space.

“II. Displacement. Related to Exclusion, fishers that are
excluded from the WEA may be forced to relocate into other,
already limited fishing grounds, placing additional environmental
pressure on the remaining habitat, and potentially increasing
conflicts between user groups.

”III. Increased costs and time at sea to avoid wind development.
Placement of wind facilities can delay direct access to fishing
grounds and force fishers to fish or drift far outside of lease
boundaries due to movement of gear and vessels on the open ocean.
“IV. Loss of future fishing grounds. Fishing grounds are highly
variable. Continuous and often rapid changes in ocean conditions
cause changes to fish populations which in turn result in changes to
fishing behavior year over year. Large-scale wind development
would eliminate a huge portion of potentially viable fishing area,
limiting fishermen’s ability to adapt to changes in fishing grounds.
“V. Loss or disruption of harbor space and fishing infrastructure
at ports due to increased presence of wind related facilities.” (CD-
0004-22 (BOEM), p. 88.)

See also the impacts on commercial fishing explained in more detail,
including the site survey phase, on pp. 84-98 of the Commission’s Consistency
Determination findings, many of which occur commencing with site surveys,
attached as Appendix V.3

3 To create a coordinated record, the Appendixes are consecutively numbered starting with the prior correspondence
submitted to the regulatory and trustee agencies.
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MORRO BAY COMMERCIAL FISHERMEN’S ORGANIZATION (MBCFO) AND PORT SAN LUIS
COMMERCIAL FISHERMAN ASSOCIATION (PSLCFA) RESPONSE TO COASTAL COMMISSION
CORRESPONDENCE DATED NOVEMBER 28, 2023 (Holly Wyer): December 8, 2023

BOEM did not object to these commercial impact findings according to its
own procedures and is now bound to accept “reasonable foreseeable impacts on
commercial fishing” now existing which triggers immediate requirements for
complete, enforceable, mitigation and monitoring before the commencement of
site surveys.* Later, of course, mitigation can be expanded with flexible
procedures similar to the MBLA MBC and Trustees’ Mitigation Fund Committee,
when the specificity of project designs and placement call for more and different
mitigation and during a further Certification or Permitting by the State Agencies.
Having no enforceable mitigation based on this Consistency Determination,
however, is not an option under either CEQA, NEPA, or CZMA.

4. Without citation to statutes, regulations, findings, judicial authority or a
balanced consideration of opposing perspectives, the Commission would
dismiss some of the most fundamental principles of modern land use and
environmental law: the broad consensus and undisputed principles
against deferred mitigation, unenforceable mitigation before any part of
the “whole of the action” (or “project”) commences, no minimal or
unsubstantial mitigation, a completely public and transparent process
with an opportunity of the “concerned citizenry” to be heard, and
consideration of “new information” through additional analysis and
public review. When agencies’ action and procedures drift away from
keystone principles, there is cause for all involved to take a critical look
at the “drift” before irreparable damage occurs to either the environment
or commercial fishing protected by the State’s Coastal Management
Program, the California Constitution, etc. Substance controls form when
findings of existing impacts to commercial fishing merely from leasing
have been adopted.

5. The Consistency Determination contains an omission in the consistency
findings related to the Certified Local Coastal Program of the City of
Morro Bay — where, of course, the largest commercial fishing fleet is
harbored, closest to the Morro Bay Lease Areas, and most likely to be
highly impacted from leasing, surveys, construction, operation through

4 See July 1, 2022 Consistency Determination correspondence from Holly Wyer to Doug Boren, BOEM Regional
Director, confirming the conditions and findings of the Commission.
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MORRO BAY COMMERCIAL FISHERMEN’S ORGANIZATION (MBCFO) AND PORT SAN LUIS
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de-commissioning. (See CD-0004-22, p. 17, only references
Commission certification of “L.CPs for portions of San Luis Obispo

County that are relevant to this CD”.) Morro Bay is an incorporated city
with its own Certified Local Coastal Program. This material omission
should be remedied through further NEPA/CEQA compliance and
identification of enforceable mitigation and monitoring of existing and
reasonably foreseeable commercial fishing impacts from offshore wind
projects.

6. We appreciate your references to the Work Group process, the
recommendations of which are not enforceable without further action,
adoption and ratification through a public hearing process and related
environmental review. More to the immediate point, however, and
identified in prior correspondence, no site surveys can occur or be
permitted by either BOEM, State Lands Commission or the Coastal
Commission until review, adoption, and completion of the protocols and
best practices for site surveys. The site surveys cannot be commenced
before the complete compliance, prior to the issuance of any permits or
commencement of site survey activities, with Public Resources Code
Section 30616 (c) (b) “statewide strategy ...shall include best practices
for addressing impacts to the commercial...fishing industries...associated
with offshore wind energy projects, including, but not limited to, the
following: ... (3) Best practices for offshore surveys and data collection
to assess impacts.” It would be a futile exercise for the Legislature to
have required best practices for site surveys to be developed affer site
surveys lasting up to five years have occurred.

7. All of the agencies have to follow the procedures required when “new
information” about impacts have been presented whether under NEPA,
the Commission’s functional equivalent process for impacts to State
submerged and tidelands, and/or the State Lands Commission permitting
of site surveys and CEQA compliance requirements.

Please appreciate that emails and correspondence from this office and from
the MBCFO and PSLCFA are intended to raise legitimate concerns, present
substantial evidence, to clarify processes, and to foster confidence in the process
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STATE OF CALIFORNIA - NATURAL RESOURCES AGENCY GAVIN NEWSOM, GOVERNOR

CALIFORNIA COASTAL COMMISSION

ENERGY, OCEAN RESOURCES AND FEDERAL CONSISTENCY
455 MARKET STREET, SUITE 300

SAN FRANCISCO, CA 94105-2421

VOICE (415) 904-5200

FAX (415) 904-5400

W7a

CD Filed: 4/15/2022
60" Day: 6/14/2022
Staff: HW-SF

Staff Report: 5/20/2022
Hearing Date:  6/8/2022
Vote: 8-0

ADOPTED FINDINGS

Consistency Determination No.: CD-0004-22
Applicant: Bureau of Ocean Energy Management
Location: In federal waters offshore of San Luis Obispo

County, approximately 20 miles off Cambria

Project Description: Conduct a lease sale for up to 240,898 acres
of federal waters for the future development of
offshore wind energy facilities. Permit lessees
to conduct site characterization and
assessment activities and submit a
construction and operations plan for
development of offshore wind energy on their
leases.

Commission Action: Conditional Concurrence
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SUMMARY OF COMMISSION ACTION

The Bureau of Ocean Energy Management (BOEM) seeks the Commission’s
concurrence that proposed leasing and lease activities within the Morro Bay Wind
Energy Area (Morro Bay WEA, or WEA), located approximately 20 miles off Cambria, is
consistent with California’s Coastal Management Program (CCMP). The CCMP consists
of the enforceable policies of Chapter 3 of the Coastal Act (Cal. Pub. Res. Code §§
30200-30265.5). BOEM anticipates issuing up to three leases, covering up to 240,898
acres, as part of the Morro Bay WEA lease sale. BOEM's leases would allow lessees to
perform geophysical, geotechnical, and biological surveys and would permit site
assessment activities, including the temporary placement of up to three metocean
buoys and oceanographic devices. After BOEM'’s lessees complete surveys and site
assessment activities, the lessees would submit a construction and operations plan
(COP) to develop a lease. The submission of a COP starts the federal environmental
review process for specific wind development projects and would require BOEM’s
lessees to receive consistency certifications from the Commission prior to any further
development being approved by BOEM.

The proposed lease sale is the culmination of many years of work by BOEM, as well as
other federal and state agencies, to develop offshore wind resources in California. The
state of California has set aggressive goals to reduce greenhouse gas emissions, move
to clean energy sources, and achieve carbon neutrality as soon as possible, but no later
than 2045. California will need to roughly triple its current electric power capacity to
meet the 2045 target for clean energy, and the California Energy Commission has
modeled scenarios that involve producing up to 10 gigawatts of energy from offshore
wind. Likewise, the federal government has set a goal to deploy 30 gigawatts of
offshore wind in the United States by 2030 and has been working hard to develop those
wind resources quickly, while still protecting coastal uses and resources. On the U.S.
east coast, there are currently two operating offshore wind farms, one more that is fully
permitted, and fifteen additional projects that have reached the permitting phase. This is
the first proposed lease sale of offshore WEAs on the west coast.

The federal Energy Policy Act of 2005 set up the legal framework under which BOEM
analyzes potential WEAs, conducts planning, leases sites, and oversees the site
assessment and construction and operation of commercial wind facilities. Pursuant to its
authority under that law, in 2016 BOEM established a Renewable Energy Task Force
with California to facilitate coordination among federal agencies and affected state,
local, and tribal governments throughout the offshore wind leasing process. Following
the first Task Force meeting, BOEM and the state, led by the California Energy
Commission, engaged in a collaborative, data-based offshore wind energy planning
process to foster coordinated and informed decisions about California’s ocean
resources. In addition to participating with the Task Force, Commission staff also
participate in a state interagency working group to coordinate the state’s regulatory,
research, and planning work on offshore wind. Other agencies participating in the
working group include the California Energy Commission, Ocean Protection Council,
Department of Fish & Wildlife, Public Utilities Commission, State Lands Commission,
Governor's Office of Planning and Research, and Department of Parks & Recreation.
This working group provided joint comments to BOEM on that agency’s environmental
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expansive impacts to associated businesses.

(5) Loss or disruption of harbor space and fishing infrastructure at ports due to
increased presence of wind related activities and facilities.

Offshore wind development in the Morro Bay WEA may require substantial port and
harbor space to support assembly and staging of turbines and other equipment. There
are a few existing and ongoing studies examining feasibility of various ports the state, to
serve as a support base for the offshore wind industry. However, ports such as Los
Angeles/Long Beach, Port Hueneme, Diablo Canyon, Morro Bay, and even ports farther
north such as Oakland could serve to support OSW in a future development capacity.
As these studies and decisions are ongoing, the scope and scale of upgrades needed
to support offshore wind infrastructure on the north and Central Coasts, and thus any
coastal resource impacts that would result from those upgrades, is uncertain. However,
examples from the east coast can provide some information that can assist in
describing potential impacts.

As noted above, staging for offshore wind and the associated pier/berth facilities can
take up a significant amount of space. In the Port of New Bedford, which is an urban
port in Southeastern, MA being developed as a staging area for (currently) two offshore
wind projects, a 29-acre site is being developed on an existing waterfront site. Features
of the New Bedford OSW marine terminal include:

=  Co-location with more than 200 maritime businesses

= 29-acre facility, including 21-acres of heavy-lift capacity: uniform loading up to
4,100 pounds/square foot and crane loads of up to 20,485 pounds/square foot

= 1,200 feet of bulkhead, including 800 feet of deep draft berthing and 400 feet of
barge berthing space

= Within the most protected port in the U.S., with the U.S. Army Corps Hurricane
Barrier that guards against storms up to Category 3 hurricanes

= No height restrictions on site, and no overhead restrictions from the Terminal to
open water

= Easy roadway connections to interstate highway system via 1-95 or |-495 (via
connections through New Bedford Route 18 and MA Route 140 and/or Route I-
195) '

=  No Harbor Maintenance Tax

In terms of fishing, New Bedford is considered one of the most economically valuable
fishing ports in the country supporting more than 100 (homeported) vessels and landing
more than a million pounds of seafood a day (Commercial Fishing, 2018). It is home to
vessels, processors, wholesalers and restaurants that all rely on the industry. The
incorporation of the offshore wind site in New Bedford is on an existing developed
parcel, and part of the design includes expanded seafood offloading facilities. An
important distinction between the two coasts is that the wind turbines on the West Coast
have the potential to be much larger than those used on the east coast, and thus, the
space needed to stage them (and the vessels needed to transport them) will likely have

93 '
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to be larger.

For the fishing industry, expanded development within the many of the aforementioned
ports could result in additional concerns related to traffic, loss of port and harbor space
and facilities. For example, large vessels, such as those needed to transport turbine
structures could prevent other vessels from transiting in designated channels and delay
in and outbound transits when they are operating. It could also force vesselé to operate
outside of main channels, which may harm sensitive natural resources suchleelgrass.
However, as noted in the industry letter received on February 9%, 2022, there can also
be some benefits of co-location such as decreased fuel prices and even ger]'eral harbor
space improvements/repairs. Keeping this siting information in mind, it will be important
to consider the location of offshore wind staging within the harbor, overall spatial
requirements, and the additional impact minimization measures that can be 1
incorporated into the design that could lessen impacts to the fishing industry and thus
be consistent with Coastal Act Section 30234.

Coastal Act Analysis and Approaches to Avoidance, Minimization and Pllitigation

As described in detail in the previous sections, activities related to offshore v;vind leasing
and foreseeable future development within the Morro Bay WEA will result in iimpacts to
the fishermen and fisheries of California’s Central Coast. Several fisheries: ROt:
(sablefish) drift gillnet (thresher shark/swordfish), and trolling (albacore tuna) currently
overlap with portions of the WEA and would likely be excluded from these areas if
offshore wind development is authorized. To varying degrees, all Central Coast fisheries
would likely be affected by temporary or permanent displacement, increased cost and
time at sea, traffic, loss or disruption of harbor space and fishing infrastructure within the
port and potential loss of future fishing grounds. As described above, some of these
effects would be felt directly and immediately with lease exploration activities. Other
effects would be felt later in time—Tlikely in the context of lease development activities—
but are still reasonably foreseeable and need to be analyzed and addressed, at least at
a broad scale, at this point in time. In addition, the leasing action itself will have
immediate effects on fishing because it creates uncertainty for fishermen about where
they will be able to fish in the future, which affects their ability to conduct longer term
financial planning, such as deciding whether to take on debt to purchase new
equipment. Communications with the fishing industry during outreach activities and
through comments on the BOEM Draft EA reiterate this concern. |

i

Although the exact impacts of future wind development are not known at this: time, there
are immediate and reasonably foreseeable future effects that need to be adqressed in
order to protect the economic and commercial importance of fishing activities, as
required by Coastal Act Sections 30234.5 and 30230. The Central Coast Ian;dings
averaged $19.6 million annually (2010-2020 average), accounting for approximately
12% of commercial landings statewide®. This value does not fully address tI;1e
economic value of fishing crews, fish processors, gear manufacturers, ship supply and

% The Fisheries of the U.S. report, page 38, states $164,327,000 of annual landings in 2019 for the state
of California.
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IF YOU DO NOT RECEIVE ALL PAGES, PLEASE CALL SENDER AT 805 541-6601
IMMEDIATELY. IF YOU HAVE RECEIVED THIS COMMUNICATION IN ERROR,
PLEASE IMMEDIATELY NOTIFY US AT 805 541- 6601

WILLIAM S. WALTER
A PROFESSIONAL CORPORATION
THE BELLO COTTAGE
677 MONTEREY STREET
SAN LUIS OBISPO, CALIFORNIA 93401
PHONE: 805 541 6601/ FAX: 805 541 6640
EMAIL:WWALTER@TCSN.NET

FACSIMILE TRANSMITTAL SHEET

HOLLY WYER, SENIOR ENV. SCIENTIST  From: WILLIAM 8. WALTER, ESQ.

CALIFORNIA COASTAL COMMISSION

COMPANY: DATE:
12-8-2023
FAX NUMBER: TOTAL NO. OF PAGES, INCLUDING COVER:
415-904-5262 5 920 20
PHONE NUMBER: SENDER’S REFERENCE NUMBER:

YOUR REFERENCE NUMBER:

MORRO BAY LEASE AREAS (BOEM)

urGENT [ FOR REVIEW [ PLEASE COMMENT [0 PLEASE REPLY 0 PLEASE RECYCLE

NOTES/COMMENTS:

ATTACHED IS CORRESPONDENCE DATED 12-8-2023 IN BEHALF OF MBCFO AND PSLFA
IN RESPONSE TO CORRESPONDENCE FROM HOLLY WYER

THE INFORMATION CONTAINED IN THIS COMMUNICATION IS INTENDED ONLY
FOR THE ADDRESSEE AND MAY BE CONFIDENTIAL, MAY BE ATTORNEY-CLIENT
PRIVILEGED OR ATTORNEY WORK PRODUCE PRIVILEGED, AND MAY
CONSTITUTE CONFIDENTIAL INFORMATION; UNAUTHORIZED USE,
DISCLOSURE OR COPYING IS STRICTLY PROHIBITED, AND MAY BE UNLAWFUL.,
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Rand Acoustic report sent Feb. 2 to CCC and SLC

mbcfo member <mbcfo1972@gmail.com>
Thu 4/4/2024 6:40 AM

To:Bill Walter <williamswalterpc@gmail.com>

Begin forwarded message:

From: mbcfo member <mbcfo1972@gmail.com>

Subject: Fwd: IHA applications need to account for HRG survey vessel thruster
positioning system - Study finds they were not on the East Coast

Date: March 13, 2024 at 8:53:31 AM PDT

To: Bill Walter <williamswalterpc@gmail.com>

Begin forwarded message:

From: mbcfo member <mbcfo1972@gmail.com>

Subject: IHA applications need to account for HRG survey vessel thruster
positioning system - Study finds they were not on the East Coast

Date: February 2, 2024 at 8:54:19 AM PST

To: Doug Boren <douglas.boren@boem.gov>, Scott Flint
<Scott.Flint@energy.ca.gov>, Greg Haas <greg.haas@mail.house.gov>, Eli
Harland <eli.harland@energy.ca.gov>, Kate Huckelbridge
<kate.Huckelbridge@coastal.ca.gov>, Jennifer Lucchesi
<Jennifer.Lucchesi@slc.ca.gov>, Jennifer Mattox
<Jennifer.Mattox@slc.ca.gov>, John Romero <john.romero@boem.gov>,
Holly Wyer <holly.wyer@coastal.ca.gov>

Cc: Bill Walter <williamswalterpc@gmail.com>, Alan Alward
<7aalward@gmail.com>, Bill Barrow <fvzfrog@charter.net>, Bill Blue
<bluefisheries1@gmail.com>, Bill Diller <wdiller911@gmail.com>, Justin
Franklin <justin.franklin1270@gmail.com>, Owen Hackleman
<ohackleman@gmail.com>, Tom Hafer <somethingsfishy@charter.net>, Bob
Maharry <mohay1954@aol.com>, Wayne Moody <fvcapriccio@yahoo.com>,
Matt Newman <newmatic4000@gmail.com>, Jeremiah O'Brien
<aguerofish@gmail.com>, Chris Pavone <pavonefish@gmail.com>, Ross
Rickard <dirtydiego41@gmail.com>, Garrett Rose
<garrettrose0@gmail.com>, Gerald Sato <sakanacustard@gmail.com>, Ted
Schiafone <tschiafone@morrobayca.gov>, Mark Tognazzini
<mbtog@aol.com>, Bill Ward <fvdbear@charter.net>

Dear Federal and State Agencies responsible for Offshore Wind farms coming
to the California coast,
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Emma McCall (vessel). A "sparker" sub-bottom profiler (SBP) and several mid-
frequency (MF) positioning system sonars (USBL) were measured including
two impulsive, intermittent USBLs at 19.5 and 20 KHz, and two FM swept-sine
USBLs at 21 to 32 KHz. An SBP listed for the vessel operating above 85 KHz
was not measured as it was above instrumentation range. Transmission loss (TL)
was larger at higher frequencies generally above 3000 Hz due to excess ,
attenuation which is expected for the distances measured and shallow-water
acoustic conditions.

Peak sound levels were controlled by the sparker and measured 151.6 dB,peak re
1uPA at 0.5 NM. The sparker source level (SL) was estimated at 224 dB,peak re
luPa@1m, consistent with the sparker manufacturer's published SL of 2 Bars/m
(226 dB,peak re 1uPa). Using NOAA National Marine Fisheries Service (NOAA
Fisheries or NMFS) 2020 guidelines based on Crocker and Fratantonio (2016),
the sparker RMS level is estimated at 219 dB,rms re luPA@1m.

Vessel continuous noise included propulsion and dynamic positioning (DP)
thruster noise emissions. Vessel noise was tonal, containing multiple
cyclical/rotational tonal noise components from 9.5 Hz to several kilohertz, and
was highly audible at 0.5, 1 and 2 NM. Vessel tonal noise was audible and
measurable at 4 NM. Vessel continuous noise measured 126.5 dB,rms re 1uPA at
0.5 NM. Total vessel continuous noise with sparker was 128.5 dB,rms re 1uPA at
0.5 NM.

The vessel's Incidental Harassment Application (IHA) was reviewed. The
USBLs are impulsive yet were not listed or analyzed in the vessel IHA
application. Vessel propulsion and DP thruster noise were also not listed or
analyzed in the THA application. The sparker proxy SL,rms used in the JHA
application was cited as 16 dB quieter than expected based on manufacturer
published levels harmonized with NMFS guidance for RMS noise levels. The
IHA listed a 160 dB,rms Level B Behavioral Harassment threshold of 141
meters for the sparker impulsive noise, whereas the threshold using the NMFS
Level B spreadsheet tool for calculating the distance to the Level B threshold
with manufacturer data returned a distance of 890 meters.

To meet the NMFS 120 dB,rms behavioral harassment limit for continuous
noise, the distance required is approximately 1 nautical mile (1852 meters).
However, the vessel was operating with a vessel separation distance of 500
meters for the North American right whale INARW) and other ESA-listed
mammals and 50 or 100 meters for all other marine mammals. The THA is silent
regarding the 120 dB,rms Level B behavioral harassment threshold.

The data acquired during the survey and subsequent review of the IHA
application raise concerns of sufficient NOAA review and mitigation distances
to protect the critically endangered NARW and other marine species from
behavioral harassment and temporary threshold shift (TTS) impacts.

Rand Acoustics, LLC, September 22, 2023
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Tom Hafer, President
(805) 610-2072
mbcfo1972@gmail.com
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Sonar Vessel Noise Survey, May 8, 2023: Technical Report

ABSTRACT

This technical report presents the methodology, analysis and results of a brief independent
investigation of underwater noise levels from a sonar survey vessel, conducted offshore New
Jersey on May 8, 2023.

Keywords: noise, offshore, survey, vessel, hydrophone, sonar, sparker, threshold, transmission
loss, SEL, thermocline

FOREWORD

This technical report serves as a comprehensive document intended to provide valuable insights,
analysis, and information pertaining to geophysical sonar vessel operational noise. It has been
prepared to support understanding of vessel and sonar noise emissions for a diverse audience,
including professionals, researchers, policymakers, and interested stakeholders. The primary
purpose of this report is to facilitate informed decision-making, foster discussion, contribute to the
advancement of knowledge in this field, and improve noise control protections for the critically
endangered North Atlantic right whale and other ESA-listed mammals and marine species.

DiISCLAIMER

The information contained in this technical report is presented in good faith and based on the best
available data and analysis at the time of publication. However, it is important to note that the
content is subject to change as new research, developments, or circumstances emerge. The author
makes no representations or warranties, either express or implied, regarding the accuracy,
completeness, or suitability of the information provided. Users of this report are encouraged to
verify the information independently and consider consulting relevant experts when making
decisions based on its content.

The author disclaims any liability for any errors or omissions in this report, as well as any damages,
losses, or consequences that may arise from the use of the information contained herein. The
opinions expressed in this report are those of the author and do not necessarily reflect the views of
any organizations or institutions with which they may be affiliated.

COPYRIGHT

This technical report, including all its contents and associated materials, is protected by copyright
laws and regulations. This work is licensed under Attribution-NoDerivatives 4.0 International. To
view a copy of this license, visit http://creativecommons.org/licenses/by-nd/4.0/ or send a letter to
Creative Commons, PO Box 1866, Mountain View, CA 94042, USA.

© 2023 by Robert W. Rand, Rand Acoustics, LLC.
Please cite this document as follows:

Rand, R.W.,, "Sonar Vessel Noise Survey", Rand Acoustics, LLC, 22 September 2023.

Rand Acoustics, LLC, September 22, 2023 2
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Sonar Vessel Noise Survey, May 8, 2023: Technical Report
EXECUTIVE SUMMARY

Reports of recent whale and dolphin deaths on and near the New York and New Jersey shores, and
public concerns of marine noise impacts from offshore wind development activities, prompted an
investigation into the sonar noise levels produced by exploratory survey vessels working in ocean
areas leased by the Bureau of Ocean Energy Management (BOEM). This technical report presents
the methodology, analysis and results of a brief independent investigation of underwater noise
levels from a sonar survey vessel, conducted offshore New Jersey on May 8, 2023. Underwater
acoustic recordings were acquired between 8:09 and 9:40 am, approximately 43 nautical miles
(NM) east of Barnegat Light, Long Beach Island, NJ, near a mobile geophysical survey vessel, the
Miss Emma McCall (vessel). A "sparker" sub-bottom profiler (SBP) and several mid-frequency
(MF) positioning system sonars (USBL) were measured including two impulsive, intermittent
USBLs at 19.5 and 20 KHz, and two FM swept-sine USBLs at 21 to 32 KHz. An SBP listed for
the vessel operating above 85 KHz was not measured as it was above instrumentation range.
Transmission loss (TL) was larger at higher frequencies generally above 3000 Hz due to excess
attenuation which is expected for the distances measured and shallow-water acoustic conditions.

Peak sound levels were controlled by the sparker and measured 151.6 dB,peak re 1uPA at 0.5 NM.
The sparker source level (SL) was estimated at 224 dB,peak re 1uPa@lm, consistent with the
sparker manufacturer's published SL of 2 Bars/m (226 dB,peak re 1uPa). Using NOAA National
Marine Fisheries Service (NOAA Fisheries or NMFS) 2020 guidelines based on Crocker and
Fratantonio (2016), the sparker RMS level is estimated at 219 dB,rms re 1uPA@1m.

Vessel continuous noise included propulsion and dynamic positioning (DP) thruster noise
emissions. Vessel noise was tonal, containing multiple cyclical/rotational tonal noise components
from 9.5 Hz to several kilohertz, and was highly audible at 0.5, 1 and 2 NM. Vessel tonal noise
was audible and measurable at 4 NM. Vessel continuous noise measured 126.5 dB,rms re 1uPA at
0.5 NM. Total vessel continuous noise with sparker was 128.5 dB,rms re 1uPA at 0.5 NM.

The vessel's Incidental Harassment Application (IHA) was reviewed. The USBLs are impulsive
yet were not listed or analyzed in the vessel IHA application. Vessel propulsion and DP thruster
noise were also not listed or analyzed in the IHA application. The sparker proxy SL,rms used in
the IHA application was cited as 16 dB quieter than expected based on manufacturer published
levels harmonized with NMFS guidance for RMS noise levels. The IHA listed a 160 dB,rms Level
B Behavioral Harassment threshold of 141 meters for the sparker impulsive noise, whereas the
threshold using the NMFS Level B spreadsheet tool for calculating the distance to the Level B
threshold with manufacturer data returned a distance of 890 meters.

To meet the NMFS 120 dB,rms behavioral harassment limit for continuous noise, the distance
required is approximately 1 nautical mile (1852 meters). However, the vessel was operating with
a vessel separation distance of 500 meters for the North American right whale (NARW) and other
ESA-listed mammals and 50 or 100 meters for all other marine mammals. The IHA is silent
regarding the 120 dB,rms Level B behavioral harassment threshold.

The data acquired during the survey and subsequent review of the IHA application raise concerns
of sufficient NOAA review and mitigation distances to protect the critically endangered NARW
and other marine species from behavioral harassment and temporary threshold shift (TTS) impacts.
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spurious pulses [3]. The IHA application used proxy sparker SL data from Crocker and Fratantonio,
2016 [4], much lower than manufacturer-provided data. A list of the equipment specified in the
IHA application is provided in Attachment A of this report. The manufacturer sparker data sheet is
included in Attachment B and reviewed in Attachment E.

The IHA application states its requirements to comply with Level B harassment thresholds as
follows, "NMFS has defined the threshold level for Level B harassment at 120 Decibel (dB) Root
Mean Square (RMS) referenced to (ve) 1 microPascal (uPa) for continuous noise and 160 dB RMS
re 1 pPa for impulsive and non-continuous pulsed noise. The Zone of Influence (ZOl) is the area
that is ensonified to those levels and constitutes the area in which take of marine mammals could
occur."

Section 6 of the IHA application reports the marine mammal "take" estimates by species. Therein
the application states, "The only anticipated potential exposures to Level B take for marine
mammals is associated with noise and is limited to the use of the Dual Geo-Spark 2000X (400 tip)
during HRG surveys", which utilized the NMFS 160-dB,rms threshold for impulsive sources.

Of concern is that 1) sparker sonar levels listed in the IHA application were much lower than
actual, and 2) the IHA application treated the vessel as if it were silent.

As a result it appears the issued IHA permit imposed insufficient noise mitigations. The only
protective mitigation imposed by NMFS is covered under the exclusion zones NMFS
established, generally defined as 500 meters for the North American right whale (NARW) and
other ESA-listed mammals and 50 or 100 meters for all other marine mammals [5].

1.2  Acoustic Terminology

Acoustic waves in water have sound pressure and particle motion components. Mammal hearing
is based on sound pressure detection. Sound pressure in water is quantified for level using decibels
referenced to 1 microPascal (uPa). Underwater sound pressure levels differ from those in air by 26
dB (the difference in the reference levels of 1 uPA in water versus 20 uPA in air), plus 36 dB (the
difference in acoustic impedance between water and air). The differential is roughly 62 dB. For
example, a sound pressure level of 160 dB re 1 uPA in water would equate roughly to 98 dB re 20
uPA in air.

Water is compressible like air (although denser) thus longitudinal pressure waves occur in the
water fluid medium as they do in air: Particles vibrate in the direction the sound is moving. Sound
speed in water is about 1500 m/s, nearly 5 times faster than the sound speed in air (343 m/s).
Underwater sound "source level" (SL) is referenced at 1 meter and derived in practice from sound
pressure measurements calculated back to 1 meter. Sound pressure level (SPL, dB re 1 uPA) at a
distance beyond 1 meter is lower than the SL due to attenuation with distance and is affected by
underwater acoustic factors including winter vs summer sound speed gradients and thermocline

3 Silvano Buogo, Giovanni B. Cannelli; Implosion of an underwater spark-gencrated bubble and acoustic energy
evaluation using the Rayleigh model. J Acoust Soc Am 1 June 2002; 111 (6): 2594-2600.
https://doi.org/10.1121/1.1476919, accessed 8/19/23.

4 Crocker, S., Fratantonio, F., Characteristics of Sounds Emitted During High-Resolution Marine Geophysical
Surveys, NUWC-NPT Technical Report 12,203 24 March 2016, accessed 8/6/23.

5 Incidental Harassment Authorization, National Marine Fisheries Service, 8/16/2022.
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strength. A first-order estimate of SPL using spherical spreading, ignoring absorption in the
medium vs frequency, seabed topography and other factors, is:

SPL, dB at r, meters = SL — 20log10(r), dB (spherical)

The drop in sound pressure level with distance using this equation is 20 dB per decade, or 6 dB
per doubling of distance. NOAA applies spherical spreading for shallow water conditions. For
near-shore conditions, NOAA recommends a "practical spreading” loss model to estimate
transmission loss (TL) in the near shore. Using the practical spreading loss model, TL in dB units
is defined by,

SPL, dB at r, meters = SL — 15logl0(r), dB "practical spreading” (NMFS)

The drop in sound pressure level with distance using this equation is 15 dB per decade or roughly
4.5 dB per doubling of distance.

In a shallow confine, the water surface and sea bottom channel acoustic energy horizontally, with
possible cylindrical propagation. Temperature gradients, thermoclines, sea bottom and water
surface interactions, shoaling and focusing can lead to deviations from ideal cylindrical spreading.
Cylindrical propagation can be estimated ideally using a transmission loss (TL) coefficient a as in
alog10(r) of 10 such as in the equation,

SPL, dB at r, meters = SL — 10log10(r), dB (cylindrical)

The drop in sound pressure level with distance using this equation is 10 dB per decade or roughly
3 dB per doubling of distance.

1.3  Metrics

Underwater sound levels are reported here using peak, peak-to-peak, root-mean-square "RMS"
amplitude, and sound exposure level (SEL) metrics to be consistent with NOAA metrics used for
regulatory limits of marine sound levels. The relationship of peak, peak-to-peak and RMS is
illustrated in Figure 2. SEL is expressed in dB re 1 pPa’s as a quantity of exposure over time (the
time period must be provided). In the context of this report, NMFS applies cumulative SEL for
Level A harassment, e.g. the onset of permanent threshold shift (PTS, hearing loss).

SEL = 10 - logy (% IR p?)

Where:
+ T is the time duration over which the sound levels are integrated (in seconds).
+ Nis the total number of pressure samples in the given time interval.
+ pis the sound pressure value at the i-th sample, usually given in Pascals.
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Figure 2. Sound pressure relationship of impulse waveform peak, peak-to-peak, and rms levels.

In Figure 2, the "RMS pressure"” is shown as the level integrated over the time period of the pulse,
and is always lower than the peak pressure level. The peak sound pressure level is the highest
sound pressure measured or "held" by the instrumentation depending on its circuitry. The sound
pressure level (defined by ANSI as "rms" pressure) has no restrictions on the RMS integration time
period. The integration time period should always be provided with the sound pressure level when
it is reported as RMS. '

The RMS amplitude value may adequately characterize slow-changing or continuous, non-
impulsive noise [6,7]. However, the RMS value of an impulsive sound does not reflect the peak
energy in the signal. Peak sound pressure values are preferred over RMS for measuring,
characterizing and evaluating the impact of impulse sounds. Depending on the rapidity of the
pressure change in impulsive sound, regulation of impulsive sound using RMS values may provide
little protection from peak pressures [7].

The disparity between RMS and peak pressures underscores long-standing professional acoustic
concerns about the suitability of using RMS levels for protection from impulsive noise sources.
The RMS value does not track the impulsivity associated with startle and sudden hearing loss. As
Madsen [7] summarized in 2005, "Current mitigation levels for noise transients impinging on
marine mammals are specified by rms pressures. The rms measure critically relies upon choosing
the size of averaging window for the squared pressures. Derivation of this window is not
standardized, which can lead to 2—12 dB differences in rms sound pressure for the same wave
forms. rms pressure does not represent the energy of the noise pulse and it does not prevent
exposure to high peak pressures. Safety levels for transients should therefore be given by received
peak—peak sound pressure and energy flux density instead of rms sound pressure levels." For

6 National Research Council (US) Committ.ee on Potential Impacts of Ambient Noise in the Ocean on Marine
Mammals. Ocean Noise and Marine Mammals. Washington (DC): National Academies Press (US); 2003.
Appendix E, Glossary of Terms. https://www.ncbi.nlm.nih.gov/books/NBK221261/ accessed 6/5/23.

7 Madsen PT (2005), Marine mammals and noise: Problems with root mean square sound pressure levels for transients.
The Journal of the Acoustical Society of America (JASA), 117(6), 3952-3957. https://doi.org/10.1121/1.1921508,
accessed 6/28/23.
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reference, in-air impulsive sound limits for hearing damage are not assessed with RMS but rather
with peak and peak-to-peak levels [8].

1.4 Underwater Thresholds for Noise Impact Assessment

NOAA Fisheries or NMFS is an office of the National Oceanic and Atmospheric Administration
(NOAA) within the Department of Commerce. NMFS is charged with protecting marine species
and their habitats in the United States. NMFS published guidance related to underwater noise and
the potential impacts on marine mammals in a document titled "Technical Guidance for Assessing
the Effects of Anthropogenic Sound on Marine Mammal Hearing." This document, often referred
to as the "NOAA Technical Guidance," was published in 2016, 2018 v 2.0, and again in 2020 v
2.2.

NOAA defines impulsive and non-impulsive (continuous) noise as follows [9]:

Continuous sound: A sound whose sound pressure level remains above ambient sound during
the observation period (ANSI 2005).

Impulsive sound: Sound sources that produce sounds that are typically transient, brief (less
than 1 second), broadband, and consist of high peak sound pressure with rapid rise time and
rapid decay (ANSI 1986, NIOSH 1998; ANSI 2005). They can occur in repetition or as a single
event. Examples of impulsive sound sources include: explosives, seismic airguns, and impact
pile drivers. '

Non-impulsive sound: Sound sources that produce sounds that can be broadband, narrowband
or tonal, brief or prolonged, continuous or intermittent) and typically do not have a high peak
sound pressure with rapid rise time that impulsive sounds do. Examples of non-impulsive sound
sources include: marine vessels, machinery operations/ construction (e.g., drilling), certain
active sonar (e.g. tactical), and vibratory pile drivers.

The NMFS Summary of Marine Mammal Acoustic Thresholds [10] states the following with
respect to behavioral harassment,

"Marine mammals are considered harassed when exposed to elevated sound levels that may
lead to mortality, temporary or permanent hearing impairment (threshold shift), non-auditory
physical or physiological effects, and behavioral disturbance. Using the best available science,
NMEFSS has developed acoustic thresholds that identify the received level of underwater sound

8 Impulse peak limits defined in US law at 140 dB,peak by MSHA standards for mines [30 CFR 56.5050; 30 CFR
57.5050], this exposure limit is enforceable; in the OSHA standards [29 CFR 1910.95; 29 CFR 1926.52], it is
nonenforceable. https://www.nonoise.org/hearing/criteria/criteria.htm accessed 7/13/23.

9 National Marine Fisheries Service. 2018. 2018 Revisions to: Technical Guidance for Assessing the Effects of
Anthropogenic Sound on Marine Mammal Hearing (Version 2.0): Underwater Thresholds for Onset of Permanent
and Temporary Threshold Shifts. U.S. Dept. of Commerce, NOAA. NOAA Technical Memorandum NMES-OPR-
59, 167 p.  hitps://www.fisheries.noaa.gov/action/2018-revision-technical-guidance-assessing-effects-
anthropogenic-sound-marine-mammal-hearing accessed 6/30/23.

10 NMFS Summary of Marine Mammal Acoustic Thresholds, hitps://www.fisheries.noaa.gov/s3/2023-
02/MMAcousticThresholds_secureFEB2023 OPR1.pdf, 2/24/23, accessed 8/11/23.
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from explosive and non-explosive sources above which exposed marine mammals would be
expected to:

be behaviorally disturbed or incur a temporary threshold shift (TTS), both of which qualify
as Level B harassment under the Marine Mammal Protection Act (MMPA), or

* incur a permanent threshold shift (PTS) of some degree or lung or gastrointestinal (g.i.)
tract injury, both of which qualify as Level A harassment."

February 2023

Underwater Level B Harassment Acoustic Thresholds (NOAA 2005)

Source type “Threshold
Continuous Lyrvsnar: 120 dB re 1 pPa
Non-explosive impulsive or intermittent Lprmsfiar: 160 dB re 1 pPa

For in-air sounds, NMFS predicts that harbor seals exposed to RMS received levels >90 dB re 20
pPa will be behaviorally harassed, and other pinnipeds will be harassed when exposed to RMS
received levels >100 dB re 20 pPa.

In-Air Level B Harassment Acoustic Thresholds (Southall et al. 2007; NOAA 2009)

Species/Group Threshold*
Harbor seal Ly rMs,nat: 90 dB re 20 pPa
All other pinnipeds Lprys,nai: 100 dB re 20 uPa
*A lative sound exp level threshold of 100 dB re 20 uPa (DoN 2017) has been used for Navy military readiness

activities. NMFS is currently in the process of re-evaluating the Navy’s threshold.

NMFS defines the threshold level for Level B Behavioral Harassment as follows [2]:

"]120 Decibel (dB) Root Mean Square (RMS) referenced to (re) 1 microPascal (uPa) for
continuous noise and 160 dB RMS re 1 uPa for impulsive and non-continuous pulsed noise.
The Zone of Influence (ZOI) is the area that is ensonified to those levels and constitutes the
area in which take of marine mammals could occur".

Sound exposures leading to PTS and TTS may be assessed with the cumulative sound exposure
over a period of time ("cSEL" in this report).

1.5 Auditory Weightings for Sound Exposure

Auditory weightings are considered important for assessing marine species noise exposure and
susceptibility to noise-induced hearing loss [11]. Hearing auditory weighting coefficients for
marine mammal species are summarized in the 2018 NMFS guidance document [12].

11 Jakob Tougaard, Michael Dihne; Why is auditory frequency weighting so important in regulation of underwater
noise? J Acoust Soc Am 1 October 2017; 142 (4): EL415-ELA420. hitps://doi.org/10.1121/1.5008901 accessed
6/29/23.

12 National Marine Fisheries Service. 2018. 2018 Revisions to: Technical Guidance for Assessing the Effects of
Anthropogenic Sound on Marine Mammal Hearing (Version 2.0): Underwater Thresholds for Onset of Permanent
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Figure 3. Bode diagram, marine species auditory weightings, NMFS 2018.

While this analysis utilized the 2018 NMFS auditory weightings, it should be noted that Southall
et al. 2019 [13] published a set of modifications to the 2018 NMFS auditory weightings for

consideration that are less flattened and closer to audiograms. It appears the Southall 2019
weightings are still under consideration.

13 Southall et al., "Marine Mammal Noise Exposure Criteria: Updated Scientific Recommendations for Residual
Hearing Effects", Aquatic Mammals 2019, 45(2), 125-232, DOI 10.1578/AM.45.2.2019.125. accessed 6/26/23.
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Weather conditions were sunny, with unlimited visibility, thin high clouds, air temperature 63
degrees F (18 C) with very light winds from the NW, and waters at Beaufort sea state 1, water
smooth, ~1-foot swells. Water depth at 8:40 am (at 0.5 NM from the vessel) was approximately 45
meters (150 ft) Water temperature at the surface was 55 degrees F (13 C). A seasonal thermocline
was visible on the onboard Funuro fishing sonar at 18 to 23 meters (60 to 75 feet). Two sea anchors
were deployed during recording which minimized boat drift and successfully prevented
hydrophone cable strumming and flow noise.

The survey was conducted in a manner consistent with the NOAA issued guidelines for
hydrophone measurements including selection of a "far range" location of at least 20 times the
water depth, and hydrophone depth at least 5 meters [14].

The first data acquisition was conducted starting at 8:09 am near the eastern edge of the lease area,
in front of and slightly to one side of the vessel transit line at 2 NM (39.79N,73.22W). Upon
lowering the hydrophone 15 meters into the water (above the thermocline), vessel and sonar noise
was immediately audible on headphones, with repetitive pounding sonar noise and oscillating tonal
noise from vessel propulsion, DP thruster and possibly other equipment.

After recording at 2 NM, the investigator boat was steered to a 1 NM distance from the vessel and
stopped at 8:30 am (lat/long not recorded). Vessel and sonar noise at the 1 NM distance was notably
louder and more prominent. After recording at 1 nm, the investigator boat was then steered to a
0.5 NM distance from the vessel and stopped at 8:40 am, where vessel noise and sonar was
dominating the ocean acoustic environment (39.82N,73.20W).

The investigator boat was then steered slowly to a 4 NM distance from the vessel and stopped at
9:30 am (39.79N,73.25W). At4 NM the vessel propulsion noise was clearly audible but the sparker
was not operating. Wind and Beaufort sea state had increased somewhat during transit to the 4 NM
distance, resulting in occasional water slap on the investigator boat hull. Two 2-minute recordings
were acquired but the sparker remained off except for a few seconds, not enough for sparker
analysis. Vessel noise was evaluated in post analysis.

As previously noted, NOAA defines continuous sound as a sound whose sound pressure level
remains above ambient sound during the observation period (ANSI 2005). Sounds observed during
this survey were above the ambient during the survey period. In the absence of nearby shipping
and marine species noise, ambient ocean noise is primarily a function of wind speed. Winds were
light or absent during measurements at 0.5, 1 and 2 NM. Noise from the vessel including sparker
pulses, vessel propulsion and DP thrusters dominated the ocean acoustic environment out to 2 NM,
clearly above the ambient background. Post analysis confirmed that sparker and MF USBL sonar
levels were tens of decibels above ambient levels observed between sonar pulses.

The combined vessel and sonar activity prevented direct measurement of ambient sound levels
during the survey, however, a previous survey conducted in similar water depths and distances
offshore Ocean City, MD about 105 NM south is informative [15]. Monitoring in that survey found
background broadband (1-1000 Hz) ambient sound levels with distant vessel noise were 107

14 NMFS Northwest Region and Northwest Fisheries Science Center, Guidance Document: Sound Propagation
Modeling to Characterize Pile Driving Sounds Relevant to Marine Mammals, January 1, 2012.

15 Marine Acoustics, Inc., Underwater Acoustic Assessment of Pile Driving during Construction at the Maryland
Offshore Wind Project, for US Wind, report version 2.3 date 13 May 2022.
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dB,rms re 1uPa. Background sound levels were modestly affected by the proximity to shipping
lanes into the Philadelphia area. Those results suggest ambient sound levels in the absence of traffic
would be lower, in the range of 100 dB re 1uPa, consistent with NOAA determinations in 2019
[16]. These are well below noise levels measured during this survey.

2.2 Instrumentation

Underwater sound pressure levels were acquired with a Cetacean Research C75 research-grade
pre-amplified omnidirectional hydrophone. The pre-amplified C75 has an effective sensitivity of -
180 dB re 1V/1uPA, an equivalent self-noise of 51 dB re 1uPA/NHz, and a linear frequency
response range of +/-1 dB from 25 Hz to 10 KHz and +/-3 dB from 10 Hz to 170 KHz (see
Attachment C). The hydrophone output was routed to a SINUS Messtechnik GmbH Apollo Sound
& Vibration Analyzer sn7800 operated with Samurai software Version 2.8.3 running on a Lenovo
Windows 10 laptop. Data acquisition was set to 120 seconds, 51.2 KHz, 24-bit resolution, AC
coupled, 10 Hz high pass filter. The Sinus Apollo provides digital Class 1 sound level meters
meeting Standard IEC 61672-1 and Class 0 octave filtering according to IEC 61260. One-third
octaves were stored at a rate of 10 per second. FFT windows were computed with 12800 FFT
frame at 0.08 second intervals with Hanning weighting.

The hydrophone signal was split (Y'd) to a Tascam X8 digital audio recorder set to record digital
audio files at 96 KHz, 24-bit resolution. The Tascam X8 has a frequency response of 20Hz — 40
kHz at 96 kHz of +0/-0.4dB (JEITA).

The C75 hydrophone, Sinus analyzer and Tascam recorder were calibrated end-to-end with a
GRAS 42AG acoustic calibrator at a sound pressure level in air of 114 dB re 20 uPA at 251.2 Hz
(equivalent sound pressure in water, 140 dB re 1uPA) using a custom machined hydrophone
calibrator adapter Model HADP42AG-C75 from BRC Engineering of Sonoma, CA, with
calibration current and certified traceable to NIST (see Attachment D). Recordings were run
concurrently on the Tascam X8. Post-survey analysis was conducted with Sinus Samurai software
version 2.8.3 and Spectraplus-SC software version 5.3.0.12C (Pioneer Hill Software, LLC). Excel
and custom Python scripts were utilized for data and waveform review, analysis and plotting.

The acquired recordings had high signal to noise in the frequency ranges of interest and sufficient
headroom to prevent digital signal clipping. '

Particle motion was not acquired during this survey.

For sparker RMS computation, Crocker and Fratantonio, 2016 [4] based their RMS time "window"
on that part of the acoustic waveform containing 90% of the total radiated energy during the sparker
pulse. Their testing was performed close-in within a couple of meters of the devices under test. In
contrast, this survey's far-ficld measurement locations were 0.5 NM (926 meters) and farther, with
multipath propagation over distance, reflections, scattering, and distinct sound speeds above and
below the ocean thermocline resulting in echo/reflection groups and overlapping recurring peaks
especially at the larger distances. The RMS calculation method used in this analysis is the same,

16 National Oceanic and Atmospheric Administration, 84 FR 52464 October 2, 2019 stating: "Ambient ocean noise
levels generally do not exceed 100 dB in the Atlantic waters of the Northeast United States (Haver et al., 2018)."
https://www.govinfo.gov/content/pkg/FR-2019-10-02/pdf/2019-21458.pdf accessed 9/10/23.
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but the time window is significant, as outlined by Sertlek et al 2012 [17], and importantly, captures
the total sound received in the reflective ocean environment during sparker, sonar, and vessel
operations.

2.3 Measurement Uncertainty

Uncertainties for the acoustic parameters presented in this report were considered in general
accordance with United States and international standards [18,19]. Uncertainty considerations
apply to the probability of replicating measured sound pressure levels at the same distances at the
same location under the same conditions. Acoustic survey measurements can be affected by
acoustic propagation and environmental conditions occurring during the survey. Utmost care was
taken to minimize environmental effects by selecting a day with the calmest weather conditions
available within the weather forecast, using a standardized depth of the dipped hydrophone, and
minimizing handling noise of the dipped hydrophone.

System end-to-end calibration before and after the survey found calibration constant within 0.5
dB. Class 1 digital sound meters have an intrinsic standard uncertainty of +/- 0.5 dB (ISO 1996-
2). The remainder of the uncertainty was allocated to the distance to the source being measured,
estimated at +/-1 dB. From ANSI 1996-2, the expanded uncertainty (2o or coverage probability
95%) of effects on short-term measurements with Class 1 instrumentation (the type used during
this survey) is +/-1.6 dB. No uncertainty was introduced by residual sound levels as they were
well below measured levels. All reported uncertainties are in the category of Type B evaluation or
analysis other than a statistical analysis of repeated observations. While a precise total uncertainty
for the offshore measurement survey is not known, the expanded uncertainty is unlikely to exceed
+/-4 dB.

17 H. Ozkan Sertlek, Hans Slabbekoorn, Carel J. Ten Cate, Michael A. Ainslie; Insights into the calculation of metrics
for transient sounds in shallow water. Proc. Mitgs. Acoust 2 July 2012; 17 (1): 070076.
https://doi.org/10.1121/1.4789476 accessed 8/21/23.

18 B.N. Taylor and C. E. Kuyatt, “Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement
Results,” National Institute of Standards and Technology, Gaithersburg, MD, NIST Technical Note 1297, 1994.
[Online). Available htip://www.nist.gov/pml/pubs/tn1297/ accessed 8/16/23.

19 ISO/FDIS 1996-2 "Acoustics — Description, measurement and assessment of environmental noise — Part 2:
Determination of sound pressure levels", ISO/TC 43/SC 1-2017.
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3.2 Sound level data at 0.5 nm

Table 1 provides overall and one-third-octave unweighted and weighted sound pressure levels,
cumulative SEL (cSEL), and SEL per sparker pulse interval including all vessel operations noise
emissions, at 0.5 NM. Marine species weightings are described in Section 1.5.

Level, dB re 1uPa Unweighted l LF | MR | HF | PW
SPL ,rms(120s) 128.5 127.1 1184 117.1 1229
peak (highest) 151.6 151.1 147.7 146.8 150.3
peak (negative) -151.6 -150.9 -147.7 -146.8 -150.4
peak-to-peak 157.6 157.0 153.7 152.8 156.4
¢SEL,120s (~2 pps) re 1uPa’s 147.9 147.9 138.4 137.9 143.7
SEL per sonar pulse re 1uPa’s 124.1 124.1 114.6 114.1 119.9
ANSI 1/3 Octaves, Hz dB,rms re 1uPa
.4 .. ..]. . loos 993 113 568 903 |
L0 |98 965 88 541 . 815
8 J.918 %2 88 538 872
.80 | %57 o %41 72 511 851
100 , 960 %4 83 521 85
Jlas ). 961 945 94 523 86
160 o 965 949 13 528 86.1
- .20 o f.1043 1027 219 610 940
250 1146 1131 332 714 1044
L3s . )..1024 1009 242 598 924
400 | 1040 1026 296 622 943
s | 1128 1115 424 Laz2 1036
60 | ms1 e 477 741 1047
800 1164 1154 550 790 1087
1000 | 134 126 569 782 1068
1250 | 125 1120 618 800 1072
. 1e0 | 1137 1135 692 845 1100 |
2000 | 1154 1154 770 894 1130
2500 | 1149 1149 818 919 1134
o310 | e 1117 839 918 1109
400 | 106 1103 885 940 1102
_so00 | 110 1105 939 975 1108
. 6%0 | 106 1098 980 1000 1106
8000 1049 1037 958 968 1048
o000 | 1030 1010 971 972 1027
C12so0 | 1023 992 989 985 1015
16000 | 1014 970 996 990 999
20000 | 175 1113 1168 1162 1150
25000 | 1068 982 1067 1063 1028 |
31500 | 1007 902 1007 1005 955
40000 89.5 75.3 89.2 89.5 81.7
Octave band sum 40 Hz-40KHz 125.7 124.5 117.6 117.1 122.2

Table 1. Data compiled in Spectraplus-SE over a 120-second period with vessel propulsion, DP thruster and general operations
noise, and the vessel's sparker operating at a rate of 2 firings per second and USBL sonars (19.5 to 32 KHz) firing every 2
seconds [21].

21 The Sinus Apollo and Spectraplus-SE analysis systems provided comparable data results, within 1 dB over
comparable source data. The Spectraplus-SE was used during analysis of audio data acquired at 96 KHz providing
analysis bandwidth for the high frequency sub bottom profilers observed at 19.5 to 32 KHz.
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These results underscore challenges of accurately estimating SL and far-field SPL sound levels for
differing frequency ranges from a single transmission loss coefficient.

3.8 Sparker Level B Harassment Acoustic Threshold Review

NMFS regulates impulsive noise sources based on the impulsive source level SL,rms, including
determination of mitigation requirements and methods using a 160 dB,rms isopleth for Level B
Harassment. Sparker devices produce impulsive sounds that are subject to NMFS’ 160 dB,rms
limit and are a primary focus of this survey analysis.

NMFS’ guidance for determining sparker source peak and RMS levels directs applicants to use
source levels provided by Crocker and Fratantonio (2016). In cases where Crocker and Fratantonio
(2016) does not provide source peak and RMS levels for the proposed configuration, NMFS
recommends applicants use the manufacturer’s specification. Finally, if only peak source levels
are available, NMFS allows for approximating the source level RMS by subtracting a certain
number of decibels from the reported peak values (Table I, S. Labak, pers. comm., 16 August
2019). Figure 21 shows the NMFS 2020 Table 1.

Table I. Amount of decibels subtraction from known SPL,: to approximate the
corresponding SPL..; source levels for different types of HRG sources.

Source Type Difference between SPLx and SPL ms

(dB)
Ideal tone* 3dB
Boomer 7dB
Single frequency/FM sonar 6dB
Sparker 7dB
GI airgun 6dB
Bubblegun 6 dB

* Shown as comparison to actual HRG sources listed below.

Figure 21. NMF'S 2020, Amount of decibels subtraction from known SPLpk to approximate the corresponding SPLrms source levels
Jor different types of HRG sources.

The IHA application proposed using the Geo-Marine sparker with 400 tips to be energized at 800
Joules. With no equivalent unit defined in Crocker and Fratantonio (2016), the manufacturer’s data
sheet for the sparker was consulted which showed an acoustic waveform with a peak of 2 Bars/m
at 800 Joules [25] (see Attachment B). Applying a standard Bars to decibel conversion, this equates
to a SL peak of 226 dB which is consistent with sparker source levels determined from survey
measurements (i.e. 224 to 225.2 dB,peak re luPa@1m). Applying the NMFS Table I for RMS, the
sparker RMS level is 226 — 7 =219 dB,rms re luPa.

The IHA did not follow NMFS’ guidance, and instead selected a proxy source from Crocker and
Fratantonio (2016) listed at 211 dB,peak and 203 dB,rms which are substantially lower than test
data of 2 Bars/m (226 dB re 1uPA@1lm) published by manufacturer Geo-Marine for the Geo-
Source 400 at 800 Joules.

25 Geo-Marine Geo-Source 400, https://ww2.geosys.nl/products/sparkers/geo-source-400, accessed 9/2/2023.

Rand Acoustics, LLC, September 22, 2023 30

ERRATA EXHIBIT PACKAGE IN SUPPORT TO REPLY TO EX PARTE APPLICATION FOR ORDER TO SHOW CAUSE WHY 191
PRELIMINARY INJUNCTION SHOULD NOT ISSUE



ERRATA EXHIBIT PACKAGE IN SUPPORT TO REPLY TO EX PARTE APPLICATION FOR ORDER TO SHOW CAUSE WHY 192
PRELIMINARY INJUNCTION SHOULD NOT ISSUE



Sonar Vessel Noise Survey, May 8, 2023: Technical Report

3.9 Sparker SEL and Distances to Level B and Level A Thresholds

From professional experience with industrial noise pollution impacts and statistical audio noise
dosimetry in power plant environments [27], questions arose during analysis as to the length of
time required to breach NOAA/NMFS Level B and Level A thresholds associated to temporary
and permanent threshold shifts (TTS and PTS). The cumulative sound exposure level (¢SEL) is
computed by summation of sound exposure over time exposed to sound level, expressed in dB re
1 pPa2s. The longer the time, the higher the exposure. Two methods were used to estimate the
sparker SEL for a 1-second period which is then extrapolated to longer time periods and assessed
against distance using NOAA spherical spreading 20log(r).

SEL from manufacturer data: The peak level for the Geo-Marine 400 Tips 800 Joules sparker is
226 dB re 1uPa. The NMFS RMS rule for sparkers subtracts 7 dB from the peak level to obtain
the RMS level, 226 — 7 = 219 dB re 1 uPa. The SEL is the SPL,rms + 10log(t), t in seconds. The
manufacturer data suggest a pulse width of 2 milliseconds, yielding 291 — 10log(0.002) = 219 —
27 =192 dB re 1 uPa2s for one pulse. At a rate of two pulses per second, the 1-second sparker
SEL is 192 + 10log(2) = 192 + 3 = 195 dB re 1uPa”s. This value is derived from two clean sparker
pulses per second without reflections or reverberation.

SEL from survey data: The sparker SEL level at 0.5 NM (926 meters) was calculated from RMS
data at 124.1 dB re 1uPa”2 for one sparker pulse. At a rate of two pulses per second, the 1-second
sparker SEL is 124 + 10log(2) = 124 + 3 =127 dB re 1uPa"2s at 926 meters. It is assumed that the
sparker impulsive RMS level follows the sparker peak level and the sparker impulsive transmission
loss (TL) coefficient which measured 24.4 dB per decade. The effective sparker source level SEL
in the reflective ocean environment, operating at two sparks per second, is estimated at 127 +
24.410g(926) = 127 + 72 = 199 dB re 1uPa’2s.

Reflections and reverberation add energy and increase sound exposure level compared to the close-
in, single-pulse test measurement. The increase for the survey-derived sparker source 1-second
SEL, dB re 1uPa’2s,1m in the reflective ocean environment compared to the manufacturer-derived
clean-pulse, near-field sparker SEL, dB re 1uPa’2s,1m is 199 — 195 = +4 dB. This increase in the
reflective ocean environment is in good agreement and consistent with the presence of multiple
reflection groups arriving at survey locations.

By contrast, the IHA application for this vessel used a proxy SEL for a single sparker pulse of
173.4 dB, 19 dB lower than the manufacturer-sourced SEL and 23 dB lower than survey
measurements for a single sparker pulse SEL.

Using the 1-second SEL of 195 dB re 1 uPa2s developed from manufacturer data and the NMFS
peak-to-RMS guidelines, cSEL was estimated for a range of distances and times assuming fixed
source and receiver distances. Figure 24 provides a log plot showing exposure times for the LF
Cetacean marine species at Level B (TTS) and Level A (PTS) thresholds, 168 dB and 183 dB re
1uPa’2s, respectively. NOAA's spherical spreading 20log(r) is used for plotting exposure times

27 Teplitsky, AM, Bradley, WE, Rand, RW and Suuronen, DE, "Statistical Audio Dosimetry Methodology”,
American Speech-Language-Hearing Association, November 1984. Research and work products were
developed under contract with the New York Empire State Electric Energy Corporation (ESEERCO).
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4 Conclusions

This paper presents the methodology, analysis and results of a brief independent investigation of
underwater noise levels from a sonar survey vessel, conducted offshore New Jersey on May 8,
2023. The survey results find elevated continuous sound levels at large distances, note disparities
between measured sound and IHA equipment listings, and raise concerns about federal acoustic
monitoring, noise mitigation, and project oversight.

1. Technical data sheets for the Geo-Marine sub-bottom profiler Geo-Source 400 tip, 800 Joule
sparker list 2 Bar/m peak pressure, which is 226 dB,peak re luPa@1m, 15 dB higher than the
'proxy' sparker source level (SL) peak of 211 dB re 1uPA taken from Crocker and Fratantonio
(2016) for the IHA application.

2. This survey analysis conservatively estimates vessel sparker SL,peak at 224 dB,peak re
1uPa@ 1m, consistent with Geo-Marine's published SL data.

3. Geo-Marine data sheets don't list the RMS source level. Where sparker SL,peak is available
and SL,rms is not available, NFMS recommends using a decibel ratio (peak minus rms) of 7
dB, yielding a sparker SL,rms level of 219 dB re 1luPa@1m.

4. The Level B harassment threshold distance for a sparker SL of 219 dB,rms is 890 meters.
Whereas the THA application used a proxy sparker SL.rms of 203 dB,rms and calculated a
Level B harassment threshold distance of 141 meters.

5. Sparker sound exposure level (SEL) determined from Geo-Marine data and NMFS methods
was 19 dB higher than the 'proxy' SEL listed in the project IHA application. Survey analysis
found measured sparker SEL in the ocean environment another 4 dB above SEL determined
from Geo-Marine data. The increase is consistent with multiple sparker echo/reflection groups
found in the analysis. Sparker pulse reflections from sea bottom and surface are not factored
in NOAA analysis. Cumulative SEL for TTS and PTS impact was plotted for time vs distance
for the LF Cetacean (including the critically endangered North Atlantic Right Whale).

6. Several mid-frequency (MF) positioning system sonars (USBL) were measured including two
impulsive, intermittent USBLs at 19.5 and 20 KHz, and two FM swept-sine USBLs at 21 to
32 KHz. The four MF USBLs were prominent in their frequency range at 0.5 NM, tens of
decibels above the background. Their frequencies are at or near the top hearing sensitivity of
cetaceans and phocids. The impulsive MF USBLs measured 131 dB,peak and 117.5 dB,rms at
0.5 NM. The USBLs were not listed or analyzed in the IHA application. USBLs are necessary
components for geophysical surveying towing a hydrophone array. It is unclear why NMFS
did not require impulse analysis for these sonars.

7. HF sub bottom profilers (SBPs) operating above 85 KHz, if any, could not be acquired during
this survey.
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8. The IHA application spreadsheets did not show calculations of a Zone of Influence (ZOI) for
the 120-dB Level B harassment threshold for continuous noise. The IHA application did not
evaluate vessel propulsion, DP thruster or combined continuous noise levels by vessel
operations in the lease area. The IHA application treated the vessel as if it were silent.

9. Vessel-only continuous noise at 0.5 NM (126.5 dB,rms unweighted) exceeds the NMFS
behavioral harassment threshold of 120 dB,rms for continuous noise. DP thruster noise appears
to be a significant, even primary contributor to overall vessel noise levels. Total operations
noise including sparker was 128.5 dB,rms re 1uPA at 0.5 NM (120s sample).

10. In order to meet the NMFS 120 dB,rms behavioral harassment limit for continuous noise, the
distance required is approximately 1 nautical mile.

11. NMFS appears to have abandoned evaluation of Level B behavioral harassment at 120 dB,rms.

12. Level A harassment due to cumulative SEL appears feasible depending on time periods
occupied at various distances to the sparker. It is unclear that the mitigation methods set in
place are adequate to protect the NARW and other ESA-listed mammals and marine species.

13. The results from the survey underscore that absent continuous near-field acoustic monitoring
and operations monitoring, NMFS cannot know what noise emissions are occurring during
vessel operations. Disparities between IHA application data and the equipment acoustic
signatures detected during the survey are concerning. The results suggest a need for
comprehensive acoustic monitoring and management of survey equipment prior to and during
survey operations.
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Limitations

Sonar equipment in the project THA application was listed as "Proposed". The vessel surveyed (a
sister-vessel substitute for the vessel listed in the IHA application) may be outfitted with sonars
from different manufacturers and models, with noise levels emissions at other frequencies and
levels, than reviewed and approved in the IHA permit.

Geophysical sonar equipment listed for the vessel operating above 85 KHz, if present, was not
measured as it was above instrumentation range.

Survey recordings at 4 NM were set aside generally due to increased sea state and wave slap on
the investigator boat hull at the time of the 4-nm data acquisition. Vessel tonal noise in the 1600
Hz one third octave band was usable.

Source Level SL estimations from far field measurements can differ significantly depending on
the sound attenuation versus distance. Sound attenuation with distance underwater could differ
from the results found during this survey depending on factors including absorption and scattering,
winter versus summer sound speed gradients, thermocline strength, sea state, and sea bottom
absorption and reflectivity. Increased TL at upper frequencies are generally due to increased excess
attenuation at higher frequencies, which is expected for the distances measured and shallow-water
acoustic conditions above 3000 Hz. The May time of year, the presence of a shallow seasonal
thermocline at 18 to 23 meters, and the measured attenuation of 24.4 dB per decade that is steeper
than the standard 20 dB per decade all suggest sound attenuation measured during the survey is
closer to a summer condition than a winter condition.
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the competitor model Applied Acoustics Dura Spark 400 Tips at 600 Joules list an SL,peak of
225.1 dB, consistent with the Geo-Marine sparker data.

Figure E-2 shows sparker SL,peak sound level output by input in Joules for 1) the Geo-Marine and
Applied Acoustics Dura-Spark manufacturer data sheets, and 2) the test data in Crocker and

Fratantonio (2016) Table 10.

The Geo-Marine manufacturer's data for the Geo-Source 400 Tips at 800 Joules is shown with blue
dot. The Applied Acoustics manufacturer's data for the Dura-Spark 400 Tips at 600 Joules (lower
sled) is shown with orange dot.

By inspection, the 'proxy’ sparker source peak sound level selected for the IHA application is much
lower than the manufacturer data, and lower than most data in Crocker and Fratantonio (2016)

Table 10.

SL,peak dB sound level output for sparker input in Joules

230
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Figure E-2. Sparker SL,peak sound level output by input in Joules for 1) the Geo-Marine and Applied Acoustics Dura-Spark
manufacturer data sheets, and 2) the test data in Crocker and Fratantonio (2016) Table 10.
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ABSTRACT

This technical report presents the methodology, analysis, and results of an independent
investigation of underwater noise levels from wind turbine pile driving operations, conducted
southwest of Nantucket on November 2, 2023.

Keywords: noise, offshore, survey, vessel, hydrophone, pile driving, piling, hammer, threshold,
transmission loss, peak, RMS, SEL, thermocline, bubble curtain

FOREWORD

This technical report serves as a comprehensive document intended to provide valuable insights,
analysis, and information pertaining to wind turbine pile driving noise. It has been prepared to
support understanding of pile driving noise levels versus distance for a diverse audience, including
professionals, researchers, policymakers, and interested stakeholders. The primary purpose of this
report is to facilitate informed decision-making, foster discussion, contribute to the advancement
of knowledge in this field, and improve noise control protections for the critically endangered
North Atlantic right whale and other ESA-listed mammals and marine species.

DISCLAIMER

The information contained in this technical report is presented in good faith and based on the best
available data and analysis at the time of publication. However, it is important to note that the
content is subject to change as new research, developments, or circumstances emerge. The author
makes no representations or warranties, either express or implied, regarding the accuracy,
completeness, or suitability of the information provided. Users of this report are encouraged to
verify the information independently and consider consulting relevant experts when making
decisions based on its content.

The author disclaims any liability for any errors or omissions in this report, as well as any damages,
losses, or consequences that may arise from the use of the information contained herein. The
opinions expressed in this report are those of the author and do not necessarily reflect the views of
any organizations or institutions with which they may be affiliated.

COPYRIGHT

This technical report, including all its contents and associated materials, is protected by copyright
laws and regulations. This work is licensed under Attribution-NoDerivatives 4.0 International. To
view a copy of this license, visit http://creativecommons.org/licenses/by-nd/4.0/ or send a letter to
Creative Commons, PO Box 1866, Mountain View, CA 94042, USA.

© 2024 Robert W. Rand, Rand Acoustics, LLC. Please cite this document as follows:
Rand, R.W., "Pile Driving Noise Survey", Rand Acoustics, LLC, 28 March, 2024.
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EXECUTIVE SUMMARY

Recent whale and dolphin fatalities on the Eastern seaboard, coupled with concerns about the
acoustic impact of offshore wind farm construction, prompted an independent investigation to
measure and assess underwater noise emissions from pile driving activities. Specifically, this
assessment focused on the operations of the pile driving vessel Orion within the Vineyard Wind
project area, with recordings taken in the waters southeast of Nantucket Island.

Key Findings:

 Pile driving noise, even with advanced noise-mitigation techniques, rivals the loudness and
frequency range of seismic air gun arrays, with impulsive peak noise levels measured up to
180 dB over 1 kilometer away and RMS levels over 160 dB at over 3.3 kilometers.

e The standard 90-percent RMS metric utilized by the National Marine Fisheries Service
(NMFS) underestimates the sound level experienced by cetaceans by as much as 6 dB,
potentially cutting the protective distances in half and reducing marine mammal safeguarding
zones by up to 75%.

¢ The continuous noise generated by vessel propulsion and dynamic positioning (DP) thrusters
significantly surpassed the federal threshold for behavioral harassment, with noise levels
exceeding 120 dB out to over 6 kilometers. Given federal agencies' concerns over the
compound effects of continuous and impulse noise, this frequently overlooked issue in
regulatory assessments constitutes a definitive risk of behavioral harassment to marine
mammals, underscoring the need to reevaluate current protective measures.

Conclusion:

This investigation discovered a substantial underestimation of both impulsive and continuous noise
levels by current regulatory standards, suggesting that the actual exposure to harmful noise levels
from pile driving for marine mammals like the critically endangered North Atlantic Right Whale
is substantionally greater than NMFS acknowledges in its existing protective measures. This
indicates an urgent need to review and possibly revise NMFS monitoring protocols and mitigation
strategies for pile driving to ensure adequate protection for marine mammals against both impulse
and continuous underwater noise pollution. The findings detailed in this report underscore the need
for immediate action due to the substantial underestimations uncovered by this independent
investigation.

Recommendations:

o Immediate reassessment of RMS computation methods to more accurately represent the
potential risk of pile driving noise to marine mammal hearing.

 Inclusion of continuous noise assessment from vessel operations in regulatory reviews, with
a focus on managing combined noise levels to remain below NMFS thresholds for behavioral
harassment during impulsive activities such as pile driving.

e Enhancement of protective radii and mitigation distances to shield marine mammals from the
risk of behavioral harassment and auditory injury.
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1.2  Pre-Operational Noise Impact Assessments

In preparing this report, four project documents furnishing noise impact models and estimates were
reviewed [8,9,10,11]. Underwater acoustics metrics are discussed in this report's Section 2.

e Vineyard Wind 1 Construction and Operations Plan Appendix ITI-M:
Supplemental (Dec 2018)

» Offshore Wind Energy Project Biological Assessment (BOEM Mar 2019)

» THA Application (Apr 2019)

» THA Authorization (May 2021)

Key points are summarized below:

¢ PTS injury is estimated from weighted sound exposure accumulated over 24 hours (cSEL)
or from very loud instantaneous sound pressure levels. TTS injury is estimated from
weighted sound exposure accumulated over 24 hours (cSEL).

» Behavioral harassment is classified as a Level B harassment for received RMS sound levels
above 120 dB and as the probability of 10%, 50% and 90% behavioral response using
auditory weighting for received RMS sound levels respectively at 120, 140, and 160 dB re
1uPa.

« The NOAA (2005) behavioral threshold for all hearing groups is a Root Mean Square
(RMS) sound pressure level (SPL, unweighted) of 160 dB re 1uPa. For this pile driving
operation, NOAA has defined an estimated distance to 160 dB RMS re 1uPa 0of 2739 meters
assuming a 12 dB noise attenuation utilized during pile driving.

¢ The Vineyard Wind noise model is completely redacted. Consequently, it is not possible
to validate the noise model source level, propagation loss, or noise control insertion loss
with the data acquired during this survey.

e TFor extent of Level B harassment zone verification, Vineyard Wind must report the
measured or extrapolated distances where the received levels SPLrms decay to 160 dBrms,
as well as integration time for such SPLrms.

8 Appendix III-M, Revised Draft - Supplemental Information for the Assessment of Potential Impacts to Marine
Mammals and Sea Turtles During Construction, Operation, and Decommissioning of the Vineyard Wind
Project. Technical Report by JASCO Applied Sciences, November 20, 2018.

9 Vineyard Wind Offshore Wind Energy Project Biological Assessment December 2018 (Revised March 2019),
Bureau of Ocean Energy Management.

10 Request for an Incidental Harassment Authorization, Vineyard Wind BOEM Lease Area OCS-A 0501,
Vineyard Wind, April 2019. https://media.fisheries.noaa.gov/dam-
migration/vineyardwind 2019iha_app_oprl.pdf

11 Incidental Harassment Authorization, issued to Vineyard Wind 1, LLC (Vineyard Wind), valid from May 1,
2023 through April 30, 2024. Digitally signed by Catherine Marzin, Acting Director, Office of Protected
Resources, National Marine Fisheries Service, May 21, 2021. https://media.fisheries.noaa.gov/2021-
05/VWeconstr_FinallHA OPR1.pdf
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e Cetaceans rely heavily on acoustics for communication, foraging, mating, avoiding
predators, and navigation. North American Right Whales (NARW) frequent the Lease Area
throughout the year and most often during winter and spring. Noise exposure associated
with the proposed action can interfere with foraging, orientation, migration, predator
detection, social interactions, or other activities, with the potential to cause a range of
responses ranging from insignificant behavioral changes to ear injury, depending on the
intensity and duration of the exposure.

2  Methodology
2.1 Instrumentation

Underwater sound pressure levels were acquired with a Cetacean Research (Golden, CO) C75
research-grade pre-amplified omnidirectional hydrophone. The C75 has an effective sensitivity of
-180 dB re 1V/1uPA, an equivalent self-noise of 51 dB re 1uPA/NHz, and a linear frequency
response range of +/-1 dB from 25 Hz to 10 KHz and +/-3 dB from 20 Hz to 170 KHz (see
Appendix B). The hydrophone preamp DC power supply was modified to provide 192 dB re 1 uPa
full scale before clipping. The hydrophone output was input to a Tascam (Santa Fe Springs, CA)
X8 digital audio recorder line-in at 192 KHz, 24-bit resolution. The Tascam X8 has a frequency
response of 20 Hz — 40 kHz at 96 kHz: +0/-0.4 dB and 20 Hz — 60 kHz at 192 kHz: +0/-2.5 dB
(JEITA).

The C75 hydrophone and Tascam recorder were calibrated end-to-end with a GRAS (Beaverton,
OR) 42AG acoustic calibrator at a sound pressure level in air of 114 dB re 20 uPA at 251.2 Hz, an
equivalent to the sound pressure in water at 251.2 Hz of 140 dB re 1 uPA, using a custom machined
hydrophone calibrator adapter Model HADP42AG-C75 from BRC Engineering (Sonoma, CA)
with calibration current and certified traceable to NIST (see Appendix C). Post-survey analysis
was conducted with Spectraplus-SC software version 5.3.0.12C (Pioneer Hill Software, Sequim,
WA). Custom Python scripts (The Python Software Foundation [12], V3.9.12) and Excel were
utilized for data review, analysis, and plotting.

The acquired recordings had high signal to noise in the frequency ranges of interest and sufficient
headroom to prevent digital signal clipping. Particle motion was not acquired during this survey.

2.2  Survey Locations

Underwater acoustic recordings were acquired on November 2, 2023 between 11:05 am and 2:45
pm, approximately 8 to 13 miles southwest of Nantucket Island (see Figure 3 below).

12 See www.python.org (Last viewed 25 March 2024).
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source uncertainty of +60 m (worst case +/- 0.5 dB at 0.57 NM over 120 seconds) is assumed based
on the measured investigator boat drift rate of 1.1 knots.

Weather conditions were sunny, with unlimited visibility, thin high clouds, air temperature 43 to
46 degrees F (6 to 8 C), light to moderate winds from the WNW, sea state Beaufort 2 to 3, 1 to 3
foot swells, light surface ripples, and occasional crest breaks. Water depth was 29 to 38 meters.
Water temperature at the surface was 58 degrees F (14 C). Salinity was not measured. A shallow
thermocline was visible on the onboard Simrad fishing sonar at 2 to 4 fathoms (roughly 4 to 7
meters). The investigator boat was seaworthy and stable with engine located amidships, and was
allowed to drift downwind with engine off during hydrophone recording to minimize wave slap.
Drift rate was calculated from GPS data at approximately 1.1 knot (~ 0.5 m/s).

The survey was conducted using methods consistent with NMFS guidelines [14] for hydrophone
measurements including selection of a "far range" location of at least 20 times the water depth, and
hydrophone depth at least 5 meters.

2.3 Acoustic Propagation

For purposes of regulatory management, marine mammalian hearing is based on sound pressure
detection. Sound pressure in water is quantified as a sound pressure level using decibels referenced
to 1 microPascal (uPa). Underwater sound pressure levels differ from those in air by 26 dB (the
difference in the reference levels of 1 pPa in water versus 20 pPa in air), plus 36 dB (the difference
in acoustic impedance between water and air). The differential is approximately 62 dB. For
example, a sound pressure level of 160 dB re 1 pPa in water would equate roughly to 98 dB re 20
uPa in air. For humans in air, most acoustic energy bounces off the body due to the impedance
contrast [15]. However, for marine mammals whose body acoustic impedance is similar to ocean
water [16], sound pressure transients are expected to penetrate their bodies with little reduction in
energy.

Acoustic waves in water have sound pressure and particle motion components. Water is
compressible, like air (although denser), thus longitudinal pressure waves occur in the water fluid
medium as they do in air: particles vibrate in the direction the sound is moving. The speed of sound
in water is about 1500 m/s, nearly five times faster than in air (343 m/s). Underwater apparent
sound "source level" (SL) is referenced at 1 meter and derived in practice from sound pressure
measurements calculated back to 1 meter. Indeed, SL is a far-field property of the source and is
not an actual sound pressure level at 1 meter [17].

14 NMFS Northwest Region and Northwest Fisheries Science Center, Guidance Document: Sound Propagation
Modeling to Characterize Pile Driving Sounds Relevant to Marine Mammals, January 1, 2012.

15 Low frequencies of sufficient intensity may resonate organs. Acoustic energy below 20 Hz activates OHC
efferent function as cochlear amplifier. Acoustic forces at very low frequencies may affect balance organs, per
Schomer 2015 https://doi.org/10.1121/1.4913775.

16 DongJ, Song Z, Li S, Gong Z, Li K, Zhang P, Zhang Y, Zhang M. Acoustic properties of a short-finned pilot
whale head with insight into temperature influence on tissues' sound velocity. J Acoust Soc Am. 2017
Oct;142(4):1901. doi: 10.1121/1.5005509. PMID: 29092562.

17 M. A. Ainslie, M. B. Halvorsen and S. P. Robinson, "A Terminology Standard for Underwater Acoustics and
the Benefits of International Standardization," in IEEE Journal of Oceanic Engineering, vol. 47, no. 1, pp. 179-
200, Jan. 2022, doi: 10.1109/JOE.2021.3085947.
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arrive at a distant location before the direct-path acoustic peak transmitted through the water.
Additionally, acoustic energy that propagates through the seabed can circumvent noise mitigation
technologies, such as bubble curtains. The interval between the arrivals of acoustic impulses
through the ground path and the direct path widens with distance. This disparity can significantly
and adversely affect the 90-percent root mean square (RMS) measurements utilized by NMFS.

2.4 Metrics

Table 1 lists those acoustic terms typically found in regulatory documents and acoustics-related
ISO standards including ISO 18405 [19] which addresses underwater acoustics. All terms are
unweighted unless weighting is noted.

Table 1. Summary of terminology.

ISO Symbol Term used in this report Description

p P Sound pressure, Pa
Do Pref Reference sound pressure, Pa (1 uPa)
Dpeak Ppk Peak sound pressure, Pa
Dokpk Ppk-pk Peak to peak sound pressure, Pa
Lp,0-pk Peak, Lpk Peak sound pressure level, dB re 1 uPa
- Peak-to-peak, Lpk-pk Peak to peak sound pressure level, dB re 1uPa
Lp SPL Sound pressure level, dB re 1 uPa
Lprms RMS* Root mean square SPL, dB re 1 uPa
Lg SEL* Sound exposure level, dB re 1 uPas
Lew SEL,w Weighted SEL (e.g. LF, PW)
- c¢SEL Cumulative SEL, dB re 1 uPa%s
Ls SL Source level, dB re 1 uPa
- RL Received level, dB re 1uPa
r r Distance from source, meters
ALz TL Transmission loss, dB
Np PL Propagation loss, dB

* Time durationg is required for RMS level and is referenced for cumulative SEL derived from RMS. RMS time durations include
the 200-millisecond duration, and the variable time duration for the 5- to 95-percent "90pct” percentage energy signal duration.

Terms used in this report include sound exposure level "SEL" and cumulative SEL "cSEL". NMFS
evaluates the cumulative SEL for Level A harassment, e.g. the onset of permanent threshold shift
(PTS, hearing loss). Level B harassment is defined as the sound level above which temporary
threshold shift (TTS, temporary hearing loss) occurs. SEL is expressed in dB re 1 pPa’ as a
quantity of exposure over time.

SEL =10 log, (4 S, 72)

Where:
» T is the time duration over which the sound levels are integrated (in seconds).

19 Underwater Acoustics — Terminology, ISO 18405:2017, 2017. https:// www.iso.org/ standard/62406.html
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» N is the total number of pressure samples in the given time interval.
+ p is the sound pressure value at the i-th sample, usually given in Pascals.

SEL can also be expressed as RMS + 10log(T/1.0), with T equal to the RMS duration in seconds.
The relationship of peak, peak-to-peak and RMS is illustrated in Figure 5 below.

Pressure

Figure 5. Sound pressure relationship of impulse waveform peak, peak-to-peak, and rms levels.

The peak sound pressure level is the highest sound pressure measured or "held" by the
instrumentation depending on its circuitry. The "RMS pressure" is shown as the level integrated
over the time period of the pulse, and is always lower than the peak pressure level. The "time
period of the pulse" varies depending on waveform shape, complexity, and duration.

The sound pressure level (defined by ANSI as "rms" pressure) has no restrictions on the RMS
integration time period. However, the RMS is sensitive to time period and the integration time
period should always be provided with the sound pressure level when it is reported as RMS. The
RMS amplitude value may adequately characterize slow-changing or continuous, non-impulsive
noise per NRC 2003 and Madsen 2005 [20,21]. However, the RMS value of an impulsive sound
does not reflect the peak energy in the signal. Peak and peak-to-peak sound pressure values are
universally preferred over RMS for measuring, characterizing and evaluating impulse sounds.

Depending on the rapidity of the pressure change in impulsive sound, regulation of impulsive
sound using RMS values may provide little protection from peak pressures. For reference, in-air
impulsive sound limits for hearing damage are not assessed with RMS but rather with peak and
peak-to-peak levels (Madsen 2005). When assessing the potential effect of impulsive sounds on
the physiology of marine mammals and fishes, the peak sound pressure level Lpk and SEL with

20 National Research Council (US) Committ.ee on Potential Impacts of Ambient Noise in the Ocean on Marine
Mammals. Ocean Noise and Marine Mammals. Washington (DC): National Academies Press (US); 2003.
Appendix E, Glossary of Terms. https://www.ncbi.nlm.nih.gov/books/NBK221261/ accessed 6/5/23.

21 Madsen PT (2005), Marine mammals and noise: Problems with root mean square sound pressure levels for
transients. The Journal of the Acoustical Society of America (JASA), 117(6), 3952-3957.
https://doi.org/10.1121/1.1921508, accessed 6/28/23.
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frequency weighting are used [22]. The disparity between RMS and peak pressures underscores
long-standing professional acoustic concerns about the suitability of using RMS levels for
protection from impulsive noise sources. The RMS value does not track the impulsivity associated
with startle and sudden hearing loss. As Madsen summarized in 2005,

"Current mitigation levels for noise transients impinging on marine mammals are specified by
rms pressures. The rms measure critically relies upon choosing the size of averaging window
for the squared pressures. Derivation of this window is not standardized, which can lead to 2—
12 dB differences in rms sound pressure for the same wave forms. rms pressure does not
represent the energy of the noise pulse and it does not prevent exposure to high peak pressures.
Safety levels for transients should therefore be given by received peak—peak sound pressure
and energy flux density instead of rms sound pressure levels."

Madsen 2005 noted further,

"Ears of terrestrial mammals generally iﬁtegrate sound intensity over a time window of some
200 ms (Plomp and Bouman, 1959; Green, 1985), and the same appears to be the case for
cetaceans at low frequencies (Johnson, 1968). It seems therefore reasonable to use 200 ms as

the maximum integration time from a detector or sensation point of view (Madsen et al.,
2002)."

For impulsive sounds traveling in a highly reverberant environment, Madsen 2005 found that
impulse waveforms were lengthened and densified due to reverberation and reflections, with RMS
duration necessarily extended thus lowering the RMS value, concluding,

"long, fixed averaging times for calculation of rms sound pressures can yield very short safety
radii around a noise source. Unless there is a specified protocol for determining the duration,
it is possible to manipulate the rms level by varying the averaging window: the longer the
averaging time, the lower the rms level. Measures for mitigation of sound exposure should not
leave room for such analytical freedom."

Madsen 2005 recommended,

"apply a conservative approach and provide energy flux density integrated both over the entire
pulse duration and with a 200 ms integration time if the actual duration is longer than that.
Such measures should additionally be accompanied by a figure of the wave form, and
information about the recording bandwidth and the duration used for integrating the pressure
squared."

RMS: RMS time durations analyzed in this report include the 200-millisecond duration, and the
variable time duration for the 5- to 95-percent "90pct" percentage energy signal duration while
using a 1-second dataframe. The 0.125-second RMS value was also computed using a modified

22 Southall, B. et al, Marine Mammal Noise Exposure Criteria: Updated Scientific Recommendations for Residual
Hearing Effects, Aquatic Mammals 2019, 45(2), 125-232, DOI 10.1578/AM.45.2.2019.125.
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version of the approach from the 2019 Block Island Wind Farm study [23], and the data are
included in Appendix D. The 90-percent effective signal duration was also computed for
comparison to the 90-percent percentage energy signal duration, and the data are reviewed in
Appendix D. The report conclusions rely on the 200-milliseond and 90-percent percentage energy
signal duration RMS metrics outlined in Madsen 2005.

SEL: Energy flux density and sound exposure level metrics quantify the energy content of sound.
The energy flux density quantifies the energy passing through a unit area, while SEL equals the
total energy accumulated over a time period. The units are identical (uPas). The SEL is calculated
from the RMS level plus 10log(T). SEL values are listed in this report for 200-millisecond and 90-
percent RMS.

Cumulative SEL: Sound exposures leading to PTS and TTS may be assessed with the cumulative
sound exposure over time (cSEL). The cumulative operational sound exposure level cSEL was
integrated over dozens of hammer blows during continuous pile driving for a time T at each
location and adjusted using 10log(T/1.0) to an effective 1-second operational SEL integrating total
pile driving impulse and vessel propulsion and thruster noise.

Weighted SEL: The unweighted and weighted (LF, MF, HF, PW) sound exposure level SEL was
computed using the RMS,200 and RMS,90pct analysis timeframe for each hammer blow at the six
measurement locations from 0.57 to 4.1 NM (1.06 to 7.59 km) when pile driving was occurring.
MF and HF weightings filtered out the low-frequency hammer blow energy, resulting in data which
could not be assessed for peaks and were not analyzed further in this report.

2.5 Underwater Thresholds for Noise Impact Assessment

NMFS is an office of the National Oceanic and Atmospheric Administration (NOAA) within the
Department of Commerce. NMFS is charged with protecting marine species and their habitats in
the United States. NMFS published guidance related to underwater noise and the potential impacts
on marine mammals can be found in NMFS' "Technical Guidance for Assessing the Effects of
Anthropogenic Sound on Marine Mammal Hearing." This document, often referred to as the
"NOAA Technical Guidance," was published in 2016, 2018 v 2.0, and again in 2020 v 2.2.

NOAA defines impulsive and non-impulsive (continuous) noise as follows [24]:

Continuous sound: A sound whose sound pressure level remains above ambient sound during
the observation period (ANSI 2005).

Impulsive sound: Sound sources that produce sounds that are typically transient, brief (less

23. S. Bruce Martin, David R. Barclay; Determining the dependence of marine pile driving sound levels on strike
energy, pile penetration, and propagation effects using a linear mixed model based on damped cylindrical
spreading. J. Acoust. Soc. Am. 1 July 2019; 146 (1): 109—121. https://doi.org/10.1121/1.5114797

24 National Marine Fisheries Service. 2018. 2018 Revisions to: Technical Guidance for Assessing the Effects of
Anthropogenic Sound on Marine Mammal Hearing (Version 2.0): Underwater Thresholds for Onset of Permanent
and Temporary Threshold Shifts. U.S. Dept. of Commerce, NOAA. NOAA Technical Memorandum NMFS-
OPR-59, 167 p. https://www.fisheries.noaa.gov/action/2018-revision-technical-guidance-assessing-effects-
anthropogenic-sound-marine-mammal-hearing accessed 6/30/23.
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than 1 second), broadband, and consist of high peak sound pressure with rapid rise time and
rapid decay (ANSI 1986; NIOSH 1998; ANSI 2005). They can occur in repetition or as a single
event. Examples of impulsive sound sources include: explosives, seismic air guns, and impact
pile drivers.

Non-impulsive sound: Sound sources that produce sounds that can be broadband, narrowband
or tonal, brief or prolonged, continuous or intermittent) and typically do not have a high peak
sound pressure with rapid rise time that impulsive sounds do. Examples of non-impulsive sound
sources include: marine vessels, machinery operations/ construction (e.g., drilling), certain
active sonar (e.g. tactical), and vibratory pile drivers.

The NMFS Summary of Marine Mammal Acoustic Thresholds [25] states the following with
respect to behavioral harassment,

"Marine mammals are considered harassed when exposed to elevated sound levels that may
lead to mortality, temporary or permanent hearing impairment (threshold shift), non-auditory
physical or physiological effects, and behavioral disturbance. Using the best available science,
NMEFS has developed acoustic thresholds that identify the received level of underwater sound
Jfrom explosive and non-explosive sources above which exposed marine mammals would be
expected to:

»  be behaviorally disturbed or incur a temporary threshold shift (TTS), both of which
qualify as Level B harassment under the Marine Mammal Protection Act (MMPA), or
 incur a permanent threshold shift (PTS) of some degree or lung or gastrointestinal (g.i.)
tract injury, both of which qualify as Level A harassment."

Level A harassment thresholds for marine mammal species are tabulated from the NMFS technical
guidance document [26] in the Vineyard Wind IHA Table 6, shown in Figure 6 below.

25 NMFS Summary of Marine Mammal Acoustic Thresholds, https://www.fisheries.noaa.gov/s3/2023-
02/MMAcousticThresholds secureFEB2023_OPR1.pdf, 2/24/23, accessed 8/11/23.

26 National Marine Fisheries Service. 2018. 2018 Revisions to: Technical Guidance for Assessing the Effects of
Anthropogenic Sound on Marine Mammal Hearing (Version 2.0): Underwater Thresholds for Onset of Permanent
and Temporary Threshold Shifts. U.S. Dept. of Commerce, NOAA. NOAA Technical Memorandum NMFS-
OPR-59, 167 p. accessed 6/5/23.
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Table 6. Summary of relevant PTS onset acoustic thresholds (NMFS 2018a).
PTS onset thresholds*
Hearing group b fecevedleve)
Impulsive | Nonimpusive
y Lo Lo, flat: 219dB |
Low frequency (LF) cetaceans ,3 Le, i+, 24h: 183 6B Leir, ?4h. 199 dé
] - | Ly fat230dB ,
Mifomeney (W) colceans Lot tasgp  fn HNTRD
, Lo, flat: 202 08 : .
nghffrequencyr {HF) cetageans , Ls! w2 dhi155d8 | Le,wr, 240 173 dB
) . - lpfat218dB .
Phocid seals in water (PW) " Lepw, 24018508 | Le, #w, 24h: 201 0B
* Dual metiic acoustic thresholds for impulsive sounds: Use whichever results in the targest isopleth for caleulating PTS onset. i anon-
impulsive sound has the polential of exceeding the peak sound pressure level thresholds associated with impulsive sounds, thess thresholds
should also be corisidered.
L, Bat-peak sound pressure is flat weighted or unweighted and has a reference value.of 1 pPa
Le - denotes cumulative sound exposure over a 24-hour peried and has 3 reference value of 1 Pa%
The subscript associated with cumutative sound exposure lave] threshoids indicates the designated marine mammal audilory weighting.

Figure 6. IHA Application summary of relevant PTS onset acoustic thresholds (NMFS 2018a) for Vineyard Wind pile driving.

NMES defines the threshold level for Level B Behavioral Harassment as follows:

"120 Decibel (dB) Root Mean Square (RMS) referenced to (re) 1 microPascal (uPa) for
continuous noise and 160 dB RMS re 1 uPa for impulsive and non-continuous pulsed noise.
The Zone of Influence (ZOI) is the area that is ensonified to those levels and constitutes the
area in which take of marine mammals could occur".

Behavioral harassment criteria are further detailed in project documents using the probability of
behavioral response for auditory weighted sound pressure level (SPL, dB re 1 pPa), from Wood
2012 [27]. Project behavioral exposure exposure criteria are provided in the Biological Assessment
Table 5.1-2 shown in Figure 7 below.

Table 5.1-2: Behavioral Exposure Criteria (based on Wood et al. 2012)

Marine Mammal Gronp | PPOPI o fspemc o btwny veghed | | Dieghed
120 140 160 180
Migrating mysticete whales 10% 50% 90% 160
All other species (and behaviors) 10% 50% 90% 160

Source: Adapted from Wood ct al. 2012; Py¢ et al. 2018

nPa = micropascal; dB = decibel; SPL = sound pressure level

Note: Prabability of behavioral response frequency-weighted sound pressure level (SPL dB re 1 pPa); probabilities are not
additive. ’

*Pyc etal. 2018

Figure 7. Biological Assessment Table 5.1-2, behavioral exposure criteria based on Wood et al. 2012.

Management of marine mammal impacts with the 120-dB threshold for Level B Behavioral
Harassment is clearly presented in the 2016 incidental harassment authorization (IHA) to Ocean

27 Wood, J., Southall, B. L., & Tollit, D. J. (2012). PG&E offshore 3 D Seismic Survey Project EIR-Marine
Mammal Technical Draft Report.
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Wind, LLC (Ocean Wind), "to incidentally harass, by Level B harassment only, marine mammals
during high-resolution geophysical (HRG) and geotechnical survey investigations associated with
marine site characterization activities off the coast of New Jersey in the area of the Commercial
Lease of Submerged Lands for Renewable Energy Development on the Outer Continental Shelf
(OCS-A4 0498) (Lease Area)" [28]. The Ocean Wind IHA recognizes behavioral harassment due
to continuous noise for DP drill ship vessel noise, and prescribes protective radii. The scope of
potential harassment and basis for take estimates are outlined in the IHA as follows (emphasis
added):

"Project activities that have the potential to harass marine mammals, as defined by the MMPA,
include underwater noise from operation of the HRG survey sub-bottom profilers and
equipment positioning systems, and noise propagation associated with the use of DP thrusters
during geotechnical survey activities that require the use of a DP drill ship. Harassment
could take the form of temporary threshold shift, avoidance, or other changes in marine
mammal behavior. NMFS anticipates that impacts to marine mammals would be in the form
of behavioral harassment and no take by injury, serious injury, or mortality is proposed. ...
The basis for the take estimate is the number of marine mammals that would be exposed to
sound levels in excess of NMFS' Level B harassment criteria for impulsive noise (160 dB re 1
UPa (¥rms) and continuous noise (120 dB re 1 uPa (rms.))."

2.6  Auditory Weightings for Sound Exposure

Auditory weightings are considered important for assessing marine species noise exposure and
susceptibility to noise-induced hearing loss [29]. NOAA Table A10 (shown in Figure 8 below)
summaries species auditory weightings parameters and sound exposure level thresholds.

T e - ‘ Non-impulsive Inpulsé

Tty Tl ws [ e | s s

L i threshold | threshold threshold ~threshald ~
O 0 0O S N ol Wt

Pl | | (kH2) |{kiz) | (dB) | (weighted) | (weighted)| (weighted)) ™, =Ty 3 g =

tF{1{2]020 |19 (013 179 199 168 213 | 183 219
MF|16(2] 88 | 110 {1.20 178 198 170 224 185 230
HF {182 | 12 [140 [136] 153 173 140 196 | 155 202
Sl {18{2] 4.3 25 {2.62 186 206 175 220 190 226
OwW| 2 (2] 094 | 25 [0.64 199 219 188 226 203 232
PW{ 1|2 19 30 |0.75 181 201 170 212 185 218

28 Incidental harassment authorization (IHA) to Ocean Wind, LLC (Ocean Wind), 6/8/2017,
https://www.federalregister.gov/documents/2017/07/07/2017-14260/takes-of-marine-mammals-incidental-to-
specified-activities-taking-marine-mammals-incidental-to-site#p-47

29 Jakob Tougaard, Michael Dihne; Why is auditory frequency weighting so important in regulation of underwater
noise? J Acoust Soc Am 1 October 2017; 142 (4): EL415-ELA20. https://doi.org/10.1121/1.5008901 accessed
6/29/23.
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Figure 8. NMFS 2018a Summary of auditory weighting and exposure function parameters. Highlighting in the table denotes the
species evaluated by "Hearing Group” listed in the IHA Application.

During this survey's post-survey analysis, NMFS 2018 auditory weightings were computed and
applied to the unweighted audio recordings to evaluate weighted sound pressure levels. Hearing
auditory weightings are shown below in Figure 9.
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Figure 9. Bode diagram, marine species auditory weightings computed from NMFS 2018.

As noted earlier, MF and HF weightings filtered out the low-frequency hammer blow energy
resulting in data which could not be assessed for peaks and were not analyzed further in this report.
Species contained in the LF and PW classifications were defined by NMFS in 2016 [30],

"LOW-FREQUENCY (LF) CETACEANS: The LF cetacean group contains all of the
mysticetes (baleen whales). Although there have been no direct measurements of hearing
sensitivity in any mysticete, an audible frequency range of approximately 10 Hz to 30 kHz
has been estimated from observed vocalization frequencies, observed reactions to playback
of sounds, and anatomical analyses of the auditory system. A natural division may exist
within the mysticetes, with some species (e.g., blue, fin) having better low-frequency
sensitivity and others (e.g., humpback, minke) having better sensitivity to higher frequencies;
however, at present there is insufficient knowledge to justify separating species into multiple
groups. Therefore, a single species group is used for all mysticetes.

30 National Marine Fisheries Service. 2016. Technical Guidance for Assessing the Effects of Anthropogenic
Sound on Marine Mammal Hearing: Underwater Acoustic Thresholds for Onset of Permanent and Temporary
Threshold Shifts. U.S. Dept. of Commer., NOAA. NOAA Technical Memorandum NMFS-OPR-55, 178 p.
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"PHOCIDS: This group contains all earless seals or “true seals,” including all Arctic and
Antarctic ice seals, harbor or common seals, gray seals and inland seals, elephant seals, and
monk seals. Underwater hearing thresholds exist for some Northern Hemisphere species in
this group.”

While this analysis utilized the 2018 NMFS auditory weightings, it should be noted that Southall
et al. 2019 [31] published a set of modifications to the 2018 NMFS auditory weightings for
consideration that are less flattened and closer to audiograms. It appears NMFS is still assessing
the Southall 2019 weightings at the time of this writing.

2.7 Measurement Uncertainty

Uncertainties for the acoustic parameters presented in this report were considered in general
accordance with United States and international standards [32,33]. Uncertainty considerations
apply to the probability of replicating measured sound pressure levels at the same distances at the
same location under the same conditions. Acoustic survey measurements can be affected by
acoustic propagatlon and environmental conditions occurring during the survey. Utmost care was
taken to minimize environmental effects by selecting a day with the calmest weather conditions
available within the weather forecast, using a standardized depth of the dipped hydrophone, and
minimizing handling noise of the dipped hydrophone.

System end-to-end calibration before and after the survey found calibration was constant within
0.5 dB. Class 1 digital sound meters have an intrinsic standard uncertainty of +/- 0.5 dB (ISO 1996-
2). The remainder of the uncertainty was allocated to the drift distance from the source being
measured at each measurement location, estimated at +/-0.5 dB. From ANSI 1996-2, the expanded
uncertainty (2o or coverage probability 95%) of effects on short-term measurements with Class 1
instrumentation (the type used during this survey) is +/-1.6 dB. No uncertainty was introduced by
residual/ambient sound levels as they were well below measured pile-driving peak and RMS
levels. All reported uncertainties are in the category of Type B evaluation or analysis other than a
statistical analysis of repeated observations. While a precise total uncertainty for the offshore
measurement survey is not known, the expanded uncertainty appears unlikely to exceed +/-3 dB.

31 Southall et al., "Marine Mammal Noise Exposure Criteria: Updated Scientific Recommendations for Residual
Hearing Effects", Aquatic Mammals 2019, 45(2), 125-232, DOI 10.1578/AM.45.2.2019.125. accessed 6/26/23.

32 B.N. Taylor and C. E. Kuyatt, “Guidelines for Evaluating and Expressing the Uncertainty of NIST Measurement
Results,” National Institute of Standards and Technology, Gaithersburg, MD, NIST Technical Note 1297, 1994.
[Online]. Available http://www.nist.gov/pml/pubs/tn1297/ accessed 8/16/23.

33 ISO/FDIS 1996-2 "Acoustics — Description, measurement and assessment of environmental noise — Part 2:
Determination of sound pressure levels", ISO/TC 43/SC 1-2017.
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3.5 Pile Driving Sound Spectra

Piling one-third octave band sound spectra were analyzed in Spectraplus-SC. Spectrum
acquisition on the 192KHz hydrophone recordings was decimated to obtain octave band analysis
down to the 10 Hz ANSI one-third octave band, using a 16384 point FFT and Hanning
weighting. ANSI S1.11 one-third octave band spectra were acquired using single-shot linear
sampling triggered on the peak pile driving hammer blows arriving every 2 seconds. A 150-
millisecond pre-delay was engaged to include portions of the hammer blow energy arriving prior
to the peak time, traveling faster through the ocean seabed than the direct waterborne pulses and
accompanying multiple reflections. Spectrum logs were imported into Excel and processed into
box plots for each measurement location using macros from Peltier Tech [37].

One-third octave band analysis results show overall RMS pile driving levels ranged from 165 to
147 dB,RMS re 1uPa from 0.57 to 4.1 NM. The one-third octave pulse spectra contain a low-
frequency acoustic signature. Pile driving spectra show acoustic energy principally below 160
Hz, and exhibit attenuation above 160 Hz resembling a 2nd-order 12dB per octave lowpass filter.

At 3.17 and 4.1 NM, one-third octave bands below 31.5 Hz exhibit larger amplitude scatter than
at closer distances to the pile driving. This is judged to be due to increased reflections and
variations in sound channeling and increased times between refracted pre-arrivals and the
acoustic peaks at those distances from the Orion pile driving.

37 Peltier Tech. https://peltiertech.com/documentation/box-whisker-charts-box-plots/
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One-third octave RMS spectra for 51 pile driving hammer blows are shown in Figure 25 below
in box plot format per band for the 0.57 NM distance (1.06 km).
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Figure 25. Box plot of one-third-octave band levels at 0.57NM (1.06 km).
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One-third octave RMS spectra for 160 pile driving hammer blows are shown in Figure 26 below
in box plot format per band for the 0.86 NM distance (1.59 km).
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Figure 26. Box plot of one-third-octave band levels at 0.86NM (1.59 km).
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One-third octave RMS spectra for 143 pile driving hammer blows are shown in Figure 27 below
in box plot format per band for the 1.34 NM distance (2.48 km).
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Figure 27. Box plot of one-third-octave band levels at 1.34NM (2.48 km).
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One-third octave RMS spectra for 117 pile driving hammer blows are shown in Figure 28 below
in box plot format per band for the 1.98 NM distance (3.67 km).
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Figure 28. Box plot of one-third-octave band levels at 1.98NM (3.67 km).
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One-third octave RMS spectra for 146 pile driving hammer blows are shown in Figure 29 below
in box plot format per band for the 3.17 NM distance (5.87 km).
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Figure 29. Box plot of one-third-octave band levels at 3.17NM (5.87 km).
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One-third octave RMS spectra for 126 pile driving hammer blows are shown in Figure 30 below
in box plot format per band for the 4.1 NM distance (7.59 km).
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Figure 30. Box plot of one-third-octave band levels at 4.INM (7.59 km).
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SEL,Unweighted measured 158.2 dB re 1uPa’s at 1.06 km. The estimated source level is 208.9
dB re 1uPa?%. Weighted SEL measured 149.3 and 132.1 dB re 1uPa?s at 1.06 km for LF and PW
species weighting, respectively. The estimated source level is 198.8 and 178.3 dB re 1uPa’s for
LF and PW species weighting, respectively.

Propagation loss PL for unweighted SEL was measured at 16.8log(r), close to practical
spreading. Similarly, PL measured 16.6log(r) and 15.5log(r) for LF and PW species weighting,
respectively, also close to practical spreading. Notably, assuming spherical spreading 20log(r)
during sound exposure modeling would significantly underestimate SEL versus distance.

Notably, the LF weighting reduces the sound exposure level relative to unweighted SEL by
approximately 9 dB at all locations from 1 to 8 km. With the absence of hearing data for
mysticetes acknowledged by all parties and cautioned in Southall 2019, assuming SEL exposure
for mysticetes as a function of LF weighting could significantly underestimate the actual, yet
unknown noise impact on marine mammals.
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BOEM documents. Madsen 2005 provides a comprehensive analysis of the sensitivity of the 90-
percent RMS calculation to time window width, and cautions that "it is possible to manipulate
the rms level by varying the averaging window: the longer the averaging time, the lower the rms
level. Measures for mitigation of sound exposure should not leave room for such analytical
freedom."

Here is the basic problem for using the 90 percent window to evaluate pile driving at distance. In
the 90 percent RMS algorithm, an analysis integration window must be selected that is wide
enough in time to capture the waveform. The algorithm computes the cumulative sum from 5 to
95 percent of the energy within the integration window. The timespan between the 5- and 95-
percent times forms the RMS window from which the RMS is determined.

For a 5-95 percent RMS measurement close in to a noise source such as a sparker or mammal
click, the background is quiet, the impulse is brief, and the RMS measure is relatively insensitive
to integration time. As Madsen found, "for short, well-defined transients such as odontocete
clicks with good SNR, the rms measure is quite robust and not very sensitive to the criterion used
to establish the integration window."

However, in the far-field from the pile-driving operation, the situation is different. Pile-driving is
a complex noise source. On hammer impact, a shock wavefront travels down the monopile at the
speed of sound in steel, acoustic mach waves radiate out the monopile into the water, the impact
shock encounters the monopile base and radiates into the seabed, where acoustic energy
propagates faster than in water, arriving at the hydrophone earlier than the direct water-borne
peak. Meanwhile the shock wavefront is reflected back up the monopile and radiates more mach
waves out into the water. Multiple reflections, path lengths, and group velocities and
reverberation contribute to the now complex acoustic waveform measured in many tenths of
seconds with distance. A 1-second dataframe may capture most of the signal and prevent
including energy from the previous or following hammer blow (hammer blows averaged about 2
seconds between blows, with the minimum being 1.6 seconds).

Because the waveform is lengthened and complex due to the factors already discussed, the 90-
percent RMS window is much longer than the maximum recommended time window of 200ms
for mammalian hearing and reaction listed in Madsen 2005. This survey found the 90-percent
RMS underestimates the RMS intensity in the mammalian response window by 2 to 6 dB. The
90-percent RMS is clearly unrepresentative of the intensity detected by mammalian hearing and
cannot be considered a conservative metric.

Relying on the 90-percent RMS translates to smaller protective radii around pile driving
operations by substantial distances. A 6-dB underestimate with spherical spreading is equivalent
to halving the distance [36]. This results in a 50% reduction in the protective radius and a 75%
reduction in protective area for the critically endangered North Atlantic Right Whale and other
marine mammals.
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5 Conclusions

This paper presents the methodology, analysis, and results of an independent investigation of
underwater noise levels from pile driving by the crane ship Orion utilized as a pile driving vessel
in the Vineyard Wind BOEM Lease Area OCS-A 0501 southwest of Nantucket Island,
Massachusetts. The pile driving operations included double bubble curtains and hydro damper
net for noise controls. Nonetheless, the survey results find pile driving impulsive sound levels are
similar to seismic airgun arrays and raise concerns about heightened adverse noise impacts on
marine mammals.

1. Peak levels measured up to 180 dB re 1uPa at 1.06 km. The calculated source level SL,pk is
241 dB with noise reduction mitigations employed. Despite double bubble curtains and hydro
damper, pile driving peak levels are comparable to seismic airgun arrays. Propagation loss
was 20.1log(r), consistent with spherical spreading.

2. NMFS relies on the RMS sound level for setting protective radii around impulsive pile
driving. There are several different RMS computation methods. RMS was analyzed by
applying two methods per Madsen 2005, with a 200ms window consistent with the limits of
the mammalian hearing window, and a 90pct window using the 5- to 95-percent effective
signal duration. The 90-percent RMS consistently underestimated by 2 to 6 dB the 200ms
RMS for mammalian hearing response recommended in Madsen 2005. This disparity is
consistent with the observations in Madsen 2005 and of the waveforms acquired in this
survey that show lengthening with distance, increased numbers of reflections and pre-peak
impulse arrivals of impulse energy through the sediment. It is concluded that at distances of 1
to 8 kilometers in waters of these depths the 90-percent RMS currently used by NMFS
should not be considered a conservative metric for establishing protective radii for
mammalian hearing and behavioral response.

3. The calculated sound exposure level weighted for LF Cetacean species is 198.8 dBre 1
uPaZs. Pile driving sound exposures of 13 minutes at 500 meters, 45 minutes at 1000 meters,
or 2 hours at 1800 meters, yields a cSEL exceeding the PTS threshold (onset of permanent
hearing loss). A sound exposure of 2 minutes at 1200 meters, 5 minutes at 2200 meters, and
10 minutes at 3200 meters yields a cSEL exceeding the TTS threshold (temporary threshold
shift, hearing impaired). It appears PTS exposure is possible for Cetaceans at significant
distances.

4. The calculated sound exposure level weighted for PW Phocid species (seals) is 178.3 dB re 1
uPaZs. Pile driving sound exposures of 1-3/4 hours at 100 meters yields a cSEL exceeding the
Level A PTS threshold (onset of permanent hearing loss). A pile driving sound exposure of
40 minutes at 500 meters, or 2 hours at 1 kilometer, yields a cSEL exceeding the TTS
threshold (temporary threshold shift, hearing impaired).

5. Propagation loss for Weighted SEL measured 16.5log(r) and 15.5log(r) for LF and PW
weightings respectively. These propagation loss constants are consistent with practical
spreading. Regulators assuming spherical spreading would underestimate sound exposure
levels and resulting impacts including Level B and possibly Level A Harassment.
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6. Level A Harassment appears feasible depending on time periods occupied at various
distances to the pile driving. Further assessment using unweighted SELs (from cautions in
Southall 2019) finds much larger setbacks are needed. It is unclear that the mitigation
methods set in place are adequate to protect the NARW and other ESA-listed mammals and
marine species.

7. The distance to the unweighted 160 dB,rms isopleth distance for Level B Harassment is 3355
meters, using the RMS,200ms time weighting for mammalian hearing (Madsen 2005).
Whereas the IHA Authorization listed a distance of 2739 meters with 12 dB reduction.

8. The IHA Application and Authorization omit noise impact assessment for exposure at each
step between SPLs of 120-140, 140-160, and 160-180 dB listed in the BOEM Offshore Wind
Energy Project Biological Assessment Method 2 (Wood 2012). Whereas weighted (LF) RMS
sound levels compared to the BOEM step table show ninety percent of mysticetes responding
(avoidance response) within 1 kilometer, and fifty percent respomding out to 14.5 km.

9. The IHA Application and Authorization did not evaluate continuous vessel propulsion, DP
thruster or combined noise levels by vessel operations in the lease area. The IHA documents
including the Authorization treat the Orion and support vessels as silent. Ambient sound
levels without pile driving were dominated by Orion and support vessel propulsion and
thruster noise including cavitation, despite double bubble curtains surrounding the Orion.
Orion and support vessel sound levels with pile driving off measured 127 dB RMS re 1uPa at
0.57 NM (1.06 km) and 123 dB RMS at 3.17 NM (5.87 km) from the Orion.

10. NMFS appears to have abandoned evaluation of its Level B behavioral harassment threshold
at 120 dB,rms which leaves insufficient protections in place for marine species behavioral
harassment. To meet the NMFS 120 dB,rms behavioral harassment threshold for the
operation's continuous noise only, the distance required is estimated at over 6 km.

11. The data acquired during the survey and subsequent review of project and regulator
documents raise concerns of sufficient NOAA review methods and mitigation distances to
protect the critically endangered North Atlantic Right Whale (NARW) and other marine
species from behavioral harassment and hearing loss impacts from pile driving.
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Limitations

No information was available on hammer blow strike strengths (kJ) or specifics of noise controls
used, including hydro sound damper materials and optimizations, bubble curtain air pressures,
and bubble sizes produced during the survey. As a result, peak, RMS, SEL, and source level SL
estimations from the far ficld measurements could under-estimate pile driving noise occurring
during higher hammer strike strengths or reduced noise reduction performance.

Sound attenuation with distance underwater could differ from the results found during this

survey depending on factors including absorption and scattering, winter versus summer sound
speed gradients, thermocline strength, sea state, and sea bottom absorption and reflectivity.
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Appendix A. Vineyard Wind Bubble Curtain Technology (continued)

Source: https://www.eenews.net/articles/blowing-bubbles-offshore-winds-new-strategy-to-save-
whales/ (portions excerpted)

Blowing bubbles: Offshore wind’s new strategy to save whales
By Heather Richards | 12/13/2023 01:24 PM EST

To create the bubble curtains, steel encased, perforated, rubber hoses are
sunk to the seafloor in two concentric rings around a monopile. As sound waves
pulse out during pile driving, that sound energy must travel through the two
walls of air, greatly reducing their impact.

ThayerMahan vessels carry a suite of powerful air compressors to create the
bubbles. At Vineyard, a crew of just under 30 — including union deck crews
based in New England — ramp up about 30 minutes before pile driving begins.
That’s how long it takes to create suitable air barriers. Throughout the pile
driving, the vessels are also monitoring the sound levels to gauge how much
sound is getting thorough the curtain.

Pioneered in Germany to protect marine life in the North Sea, bubble curtains
are most effective in shielding animals that rely on lower frequencies to
communicate, like baleen whales. ... The bubble curtain technology is also
somewhat effective for high frequency sound mitigation, helping mammals like
porpoises and dolphins.

ThayerMahan is partnered with the world leader in bubble curtain technology,
the Germany company Hydrotechnik Lilbeck, to bring the industry to the U.S.

Big bubble curtains are not specifically required in the U.S., but they are an
accepted option to meet federal sound control requirements set by the Bureau
of Ocean Energy Management.

Vineyard said it has experimented with different sound-dampening options and
found that a double bubble curtain like ThayerMahan’s can be combined with a
hydro sound damper — a related sound system that uses nets — to get the
strongest result. That approach is being used on its 62 turbines off the coast
of Martha’s Vineyard.
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Appendix A. Vineyard Wind Bubble Curtain Technology (continued)

Source: https://www.hydrotechnik-luebeck.de/portfolio-items/compressed-air-hydro-sound-
mitigation/

How the compressed air hydro sound attenuation works

A flexible hose system with special nozzle openings is used. It is laid at a
sufficient distance around the location of the sound generation on the seabed.
Depending on the nature of the sea bed and the water current, up to two hose
rings can be used. A ship equipped with special compressors is connected to
the hose system and presses air into the hose system with up to 10 bar while
the sound is generated. The compressed air escapes through the nozzles
provided. The steadily rising air bubbles create a bubble veil. It changes the
physical properties of the water. Sound waves are broken several times,
reducing the volume by up to 95%.

The hose system is recovered after each use with the help of specially
developed hose winches. The Big Bubble Curtain is independent of other trades
and does not leave any traces on the water’s bottom.

The maximum sound attenuation that has been achieved so far is 15 dB with one
hose ring and 18 dB with two hose rings. The deployment and use of the Big
Bubble Curtain depend in different ways on wind strength, wave height, water
depth, current, and the environmental conditions of the respective
construction site.

Note: A "95 percent” noise reduction is approximately 13 dB. Noise reduction is frequency
dependent. Bubble curtain noise reduction performance is better at higher frequencies.

Rand Acoustics, LLC 56

ERRATA EXHIBIT PACKAGE IN SUPPORT TO REPLY TO EX PARTE APPLICATION FOR ORDER TO SHOW CAUSE WHY 264
PRELIMINARY INJUNCTION SHOULD NOT ISSUE



ERRATA EXHIBIT PACKAGE IN SUPPORT TO REPLY TO EX PARTE APPLICATION FOR ORDER TO SHOW CAUSE WHY 265
PRELIMINARY INJUNCTION SHOULD NOT ISSUE



ERRATA EXHIBIT PACKAGE IN SUPPORT TO REPLY TO EX PARTE APPLICATION FOR ORDER TO SHOW CAUSE WHY 266
PRELIMINARY INJUNCTION SHOULD NOT ISSUE



ERRATA EXHIBIT PACKAGE IN SUPPORT TO REPLY TO EX PARTE APPLICATION FOR ORDER TO SHOW CAUSE WHY 267
PRELIMINARY INJUNCTION SHOULD NOT ISSUE



Technical Report: Pile Driving Noise Survey, November 2, 2023
Appendix D. Summary Data

This appendix delineates summary data for each measurement location, accompanied by visual
representations of peak values, RMS levels, and spectrograms for hammer blows yielding maximal
RMS at each site.

The RMS sound pressure level (defined by ANSI as "rms" pressure) contains no restrictions on
the RMS integration time window. Nonetheless, the RMS is inherently sensitive to the duration of
its time window. The integration time should always be provided with the sound pressure level
when it is reported as RMS. In contrast, peak and peak-to-peak sound pressure values are
universally preferred over RMS for measuring, characterizing and evaluating impulse sounds.

RMS assessments in this document include the 200-millisecond RMS, which Madsen 2005
recommends as the uppermost fixed interval for evaluating mammalian auditory responses. The
90-percent percentage energy signal duration, delineated as the interval between the 5-percent and
95-percent cumulative energy thresholds in Madsen 2005 and defined in ISO 18405:2017 [41], is
also considered. This duration is contingent upon the overall analytical timeframe T, within which
these cumulative levels are identified. The T dataframe spans 1 second, a duration established for
this analysis to encompass the majority of the impulse at far-field measurements. The RMS
window from 5 to 95 percent fluctuates with each impulse and escalates as the distance from the
emission point to the measurement site increases, reflecting the influence of acoustic reflections
and peak pre-arrivals refracted from the seabed. Consequently, the 90-percent RMS level differs
for each peak, typically registering significantly lower than the RMS calculated using the fixed
200-millisecond window that Madsen 2005 advises as the conservative threshold for mammalian
auditory analysis.

Figures 41 and 42 present triple plots illustrating data for the most intense hammer strike
(centralized) at 0.57 NM (1056 meters or 1.06 km) and at 4.1 NM (7593 meters or 7.59 km),
respectively.

In each instance, plot (a) exhibits the sound pressure in Pascals, with each pile driving hammer
blow apex demarcated by an encircled highlight. The sound pressures are rendered in blue ink, and
red ink illustrates the span wherein the RMS,90pct for the hammer blow is computed—ranging
from 5 to 95 percent of cumulative energy as delineated by ISO 18405. The 1-second timeframe
selected for the RMS computation is depicted by two dashed red lines flanking each peak.

Plot (b) delineates the continuous RMS level calculated with the 200ms exponential window (in
black ink), as stipulated in Madsen 2005 for mammalian auditory response assessments.
Additionally, plot (b) depicts the 90 percent RMS, derived from the 5 to 95 percent cumulative
sum, as a 'boxcar' (in red ink). The lateral edges of this boxcar correspond to the 5 and 95 percentile
points within the cumulative RMS sum, with the upper edges matching the RMS,90pct decibel
value.

Plot (c) provides a spectrogram measured in dB re 1 uPa/VHz, with time on the x-axis and
frequency on the y-axis. The sound pressure level is computed via a 4096-point FFT employing

41 Underwater Acoustics — Terminology, ISO 18405:2017, 2017. https://www.iso.org/standard/62406.html
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Appendix D (continued).

Summary Tables

The subsequent tables encapsulate data procured from the six measurement locales during pile
driving, delineated for both unweighted and weighted (LF, PW) datasets. Included metrics are
"RMS 200" (200-millisecond RMS per Madsen 2005) and "RMS_90pct" (termed "RLgo" in
Madsen 2005, and denoted as "effective signal duration" Teff, dB in ISO 18405 Section 3.5.1.3).
Additionally, data encompass "RMS 125" (ANSI "Fast" 125-millisecond weighting) and
"RMS_10dB" (-10dB 90-percent computation, termed "R1L1048" in Madsen 2005, and designated
as "threshold exceedance signal duration" Ty, dB in ISO 18405 Section 3.5.1.4).

Within these tables, " CF" appended terms indicate the Crest Factor, defined as the ratio in
decibels between peak and RMS levels. Terms suffixed with "_window_secs" refer to the RMS
window duration in seconds. The "RMS 125" and "RMS 200" are computed using fixed windows
of 125 and 200 milliseconds, respectively.

The "RMS_90pct" (reported as "RMS,90pct") utilizes a 1-second analysis frame, aligning with
contemporary industry standards for pile driving noise monitoring [30]. The "RMS_10dB" is
analyzed within a 1.5-second frame to encompass the broadest window without intersecting with
adjacent peak waveforms, as the average interval between hammer blows was approximately 2
seconds and never less than 1.6 seconds. The "RMS_10dB" is calculated by identifying the furthest
pre- and post-peak times at which the level in pascals is at 10 percent of the peak value (denoted
as "10dB" level in Madsen 2005). The 90-percent RMS is derived by computing the RMS sum
within these two time points.

Both "RMS _10dB" and "RMS_90pct" computations yield variable window lengths for each peak,
contingent upon the specific impulse waveform and the acoustic conditions at the time of the
peak—factors include reverberation, reflections, and pre-arrivals of early impulse energy.

At a range of 1.06 kilometers, the "RMS_10dB" computations rendered window sizes roughly
equivalent to those of the "RMS_90pct". With increasing distance, the "RMS_10dB" windows
expanded, occasionally reaching the 1.5-second frame limit beyond 5 kilometers.

A parallel analysis evaluated the "RMS_90pct” ("effective signal duration") within a 1.5-second
frame, as used for the "RMS_10dB" ("threshold exceedance signal duration"). The deduced
"RMS 90pct" levels were marginally lower (~1 dB) than those computed with a 1-second frame.
Notably, the "RMS_90pct” window widths extended significantly with distance when analyzed
with a 1.5-second frame, which in turn, drew down the RMS levels and steepened the propagation
loss above the spherical spreading rate. These findings affirm the sensitivity of the 90-percent
computation to window width selection, a central point of caution in Madsen 2005. This
underscores the critical need for meticulous selection of averaging window sizes and thorough
review of the resultant data to ensure the validity of acoustic impact assessments on mammalian
hearing over extensive distances.
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Appendix D (continued).

Table 3. Unweighted sound pressure.

NM  meters Metric Count Maximum Mean Median Minimum
0.57 1056  peak_dB 51 180.0 176.8 177.0 173.2
0.57 1056  peak_to_peak_dB 51 183.7 181.7 181.9 179.0
0.57 1056 RMS_125 51 170.3 169.4 169.4 168.5
0.57 1056 RMS_125_CF 51 9.7 7.4 7.6 45
0.57 1056 RMS_200 51 169.0 168.2 168.2 167.4
0.57 1056 RMS_200_CF 51 11.0 8.6 8.8 5.5
0.57 1056 RMS_10dB 51 166.8 164.6 164.7 162.3
0.57 1056  RMS_10dB_CF 51 14.0 12.1 12.2 10.2
0.57 1056 RMS_10dB_window_secs 51 0.741 0.494 0.477 0.315
0.57 1056  RMS_90pct 51 165.6 164.7 164.7 163.9
0.57 1056 RMS_90pct_CF 51 14.5 12.0 12.1 8.7
0.57 1056 RMS_90pct_window_secs 51 0.521 0.470 0.462 0.436
0.57 1056  SEL_125 51 161.3 160.3 160.4 159.5
0.57 1056  SEL 200 51 162.0 161.2 161.2 160.4
0.57 1056  SEL_10dB 51 162.3 161.5 161.5 160.8
0.57 1056  SEL_90pct 51 162.2 161.4 161.5 160.7
NM  meter Metric Pile Count Maximum Mean Median Minimum
0.86 1593 peak_dB 160 175.9 171.7 171.7 168.6
0.86 1593 peak_to_peak_dB 160 180.7 177.2 177.0 174.2
0.86 1593 RMS_125 160 166.4 164.0 164.0 162.2
0.86 1593 RMS_125_CF 160 9.6 7.7 7.8 5.9
0.86 1593 RMS_200 160 165.8 163.5 163.4 161.8
0.86 1593 RMS_200_CF 160 10.1 8.3 8.4 6.4
0.86 1593 RMS_10dB 160 162.7 159.8 159.7 157.6
0.86 1593 RMS_10dB_CF 160 16.0 120 12.0 9.6
0.86 1593 RMS_10dB_window_secs 160 1.178 0.651 0.655 0.454
0.86. 1593 RMS_90pct 160 162.7 160.5 160.5 159.0
0.86 1593 RMS_90pct_CF 160 15.0 11.2 11.3 8.5
0.86 1593 RMS_90pct_window_secs 160 0.710 0.531 0.537 0.443
0.86 1593  SEL_125 160 157.4 155.0 155.0 153.2
0.86 1593 SEL_200 160 158.8 156.5 156.4 154.8
0.86 1593 SEL_10dB 160 159.5 157.9 157.9 156.5
0.86 1593  SEL 90pct 160 159.5 157.8 157.8 156.4
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Appendix D (continued).

Table 3. Unweighted sound pressure.

NM  meter Metric Pile Count Maximum Mean Median Minimum
134 2482 peak_dB 143 172.9 169.1 169.1 166.9
134 2482 peak_to_peak_dB 143 177.2 174.6 174.6 172.7
134 2482 RMS_125 143 163.4 162.2 162.2 160.1
1.34 2482 RMS_125_CF 143 9.6 7.0 7.0 5.0
134 2482 RMS_200 143 162.5 161.3 161.3 159.3
134 2482 RMS_200_CF 143 10.8 7.9 8.0 5.9
1.34 2482 RMS_10dB 143 156.9 155.0 155.0 153.4
134 2482 RMS_10dB_CF 143 16.2 14.2 14.2 12.1
134 2482 RMS_10dB_window_secs 143 1.220 1.032 1.025 0.735
134 2482 RMS_90pct 143 157.4 156.3 156.4 154.8
134 2482 RMS_90pct_CF ' 143 15.9 128 12.8 10.2
134 2482 RMS_90pct_window_secs 143 0.797 0.730 0.726 0.694
134 2482 SEL_125 143 1544 153.2 153.2 151.0
134 2482 SEL_200 143 155.5 154.3 154.3 152.4
134 2482 SEL_10dB 143. 156.1 155.1 155.2 153.6
134 2482 SEL_90pct 143 156.0 155.0 155.0 153.4
NM  meter Metric Pile Count Maximum Mean Median Minimum
198 3667 peak_dB 117 168.8 166.0 165.9 162.6
198 3667 peak_to_peak_dB " 117 1743 171.5 1714 167.4
198 3667 peak_pos_pa 117 274.379 189.758 186.886 131.485
198 3667 peak_neg_pa 117 -100.974 -187.547 -187.259 -244.707
198 3667 RMS_125 117 160.2 158.5 1584 154.0
198 3667 RMS_125_CF 117 9.8 7.5 7.4 6.0
198 3667 RMS_200 117 159.2 157.8 157.8 152.9
198 3667 RMS_200 CF 117 104 8.2 8.1 6.9
198 3667 RMS_10dB 117 153.6 151.9 152.0 147.6
198 3667 RMS_10dB_CF 117 16.3 14.1 14.0 12,7
198 3667 RMS_10dB_window_secs 117 1.363 1.081 1.074 0.694
198 3667 RMS_90pct 117 154.7 153.4 153.4 148.8
198 3667 RMS_90pct CF 117 15.0 12.6 1255 111
198 3667 RMS_90pct_window_secs 117 0.793 0.742 0.743 0.464
198 3667 SEL_125 117 151.2 149.5 149.4 144.9
198 3667 SEL_200 117 152.2 150.8 150.9 145.9
198 3667 SEL_10dB 117 153.2 152.3 152.3 146.0
198 3667 SEL 90pct 117 153.1 152.1 152.1 1455
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Appendix D (continued).

Table 3. Unweighted sound pressure.

NM meter Metric Pile Count Maximum Mean Median Minimum
3.17 5871 peak_dB 146 165.8 163.0 162.9 159.8
3.17 5871 peak_to_peak_dB 146 171.1 168.3 168.3 165.6
3.17 5871 RMS_125 146 157.2 155.4 155.5 153.3
3.17 5871 RMS_125 CF 146 9.9 7.6 7.6 5.7
3.17 5871 RMS_200 146 156.1 154.4 154.5 152.2
3.17 5871 RMS_200_CF 146 10.7 8.6 8.6 6.5
3.17 5871 RMS_10dB 146 149.4 147.6 147.6 145.6
3.17 5871 RMS_10dB_CF 146 17.8 15.4 15.5 135
3.17 5871 RMS_10dB_window_secs 146 1.499 1.286 1.288 0.949
3.17 5871 RMS_90pct 146 150.6 149.3 149.3 147.3
3.17 5871 RMS_90pct_CF 146 16.3 136 13.8 111
3.17 5871 RMS_90pct_window_secs 146 0.854 0.802 0.811 0.629
3.17 5871 SEL_125 146 148.2 146.4 146.5 144.3
3.17 5871 SEL_200 146 149.2 147.4 147.5 145.2
3.17 5871 SEL_10dB 146 149.9 148.7 148.6 146.8
3.17 5871  SEL_90pct 146 149.7 148.4 148.3 1464
NM meter Metric Pile Count Maximum Mean Median Minimum
41 7593 peak_dB 126 161.9 159.7 159.6 156.9
41 7593 peak_to_peak _dB 126 167.4 165.1 165.0 162.3
4.1 7593 RMS_125 126 155.0 152.3 152.3 150.0
41 7593 RMS_125_CF 126 9.9 7.4 7.3 5.5
41 7593 RMS_200 126 154.0 1513 1514 149.1
4.1 7593 RMS_200_CF 126 111 8.4 8.3 6.3
41 7593 RMS_10dB 126 146.3 144.4 144.4 142.3
41 7593 RMS_10dB_CF 126 18.2 15.3 15.3 133
41 7593 RMS_10dB_window_secs 126 1.499 1.352 1.384 1.093
41 7593 RMS_90pct 126 148.3 146.2 146.3 144.3
41 7593 RMS_90pct_CF 126 16.5 13.5 13.5 11.0
41 7593 RMS_90pct_window_secs 126 0.875 0.807 0.815 0.667
41 7593 - SEL_125 126 146.0 143.2 143.3 140.9
41 7593  SEL_200 126 147.0 144.3 144.4 142.1
4.1 7593  SEL_10dB 126 147.5 145.7 145.7 143.8
41 7593  SEL_90pct 126 147.2 145.3 145.3 1433
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Appendix D (continued).

Table 4. Weighted sound pressure, LF (Cetacean).

NM  meter Metric Pile Count Maximum Mean Median Minimum
0.57 1056 peak_dB 51 172.7 169.1 170.2 165.0
0.57 1056 peak_to_peak_dB 51 177.3 174.0 174.5 170.8
0.57 1056 RMS_125 51 162.0 160.7 160.8 159.3
0.57 1056 RMS_125_CF 51 11.1 84 9.3 5.5
0.57 1056 RMS_200 51 160.9 159.5 159.6 158.2
0.57 1056 RMS_200_CF 51 12.2 9.6 10.5 6.5
0.57 1056 RMS_10dB 51 158.2 156.1 156.2 153.3
0.57 1056 RMS_10dB_CF 51 15.2 13.1 135 103
0.57 1056 RMS_10dB_window_secs 51 0.696 0.453 0.450 0.314
0.57 1056 RMS_S0pct 51 157.3 156.0 156.1 154.4
0.57 1056 RMS_S0pct CF 51 15.9 13.2 14.1 10.2
0.57 1056 RMS_90pct_window_secs 51 0.498 0.454 0.451 0.421
0.57 1056 SEL_125 51 153.0 151.6 151.7 150.2
0.57 1056 SEL_200 51 153.9 152.5 152.6 151.2
0.57 1056 SEL_10dB 51 153.8 152.6 152.6 151.3
0.57 1056 SEL 90pct 51 153.7 1525 152.6 151.3
NM  meter Metric Pile Count Maximum Mean Median Minimum
0.86 1593 peak_dB 160 166.6 163.6 163.7 160.3
0.86 1593 peak_to_peak_dB 160 172.0 169.1 169.0 166.0
0.86 1593 RMS_125 160 156.8 155.2 155.1 153.6
0.86 1593 RMS_125 CF 160 10.7 8.4 8.6 6.4
0.86 1593 RMS_200 160 156.6 154.5 154.4 152.6
0.86 1593 RMS_200_CF 160 11.4 9.2 9.4 6.9
0.86 1593 RMS_10dB 160 153.2 150.8 150.8 148.8
0.86 1593 RMS_10dB_CF 160 15.8 12.8 12.9 10.5
0.86 1593 RMS_10dB_window_secs 160 1.234 0.637 0.636 0.453
0.86 1593 RMS_90pct 160 153.6 151.5 151.5 149.6
0.86 1593 RMS_90pct_CF 160 145 12.1 12.3 9.2
0.86 1593 RMS_90pct_window_secs 160 0.651 0.531 0.533 0.448
0.86 1593 SEL_125 160 147.8 146.2 146.1 144.6
0.86 1593  SEL 200 160 149.6 147.5 147.4 145.6
0.86 1593 SEL_10dB 160 150.6 148.8 148.8 147.3
0.86 1593 SEL 90pct 160 150.5 148.7 148.7 147.2
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Appendix D (continued).

Table 4. Weighted sound pressure, LF (Cetacean).

NM  meter Metric Pile Count Maximum Mean Median Minimum
1.34 2482 peak_dB 143 163.5 160.0 160.0 157.5
1.34 2482 peak_to_peak_dB 143 167.9 165.4 165.5 163.2
134 2482 RMS_125 143 153.8 152.3 152.3 150.4
134 2482 RMS_125 CF 143 10.2 7.7 7.7 5.9
1.34 2482 RMS_200 143 152.9 1514 151.3 149.7
1.34 2482 RMS_200 _CF 143 114 8.6 8.7 6.7
1.34 2482 RMS_10dB 143 147.0 145.1 145.1 143.3
1.34 2482 RMS_10dB_CF 143 16.5 149 14.9 13.1
1.34 2482 RMS_10dB_window_secs 143 1.308 1.045 1.026 0.730
134 2482 RMS_90pct 143 147.9 146.6 146.6 145.2
134 2482 RMS_90pct_CF 143 164 13.4 13.5 11.0
1.34 2482 RMS_90pct_window_secs 143 0.773 0.719 0.718 0.686
1.34 2482 SEL_125 143 144.8 143.2 143.2 1414
1.34 2482 SEL_200 143 1459 144.4 144.4 142.8
1.34 2482 SEL_10dB 143 146.5 145.3 145.3 144.0
134 2482 SEL_90pct 143 146.4 145.1 145.2 143.8
NM  meter Metric Pile Count Maximum Mean Median Minimum
198 3667 peak_dB 117 160.7 157.5 157.7 154.1
198 3667 peak_to_peak_dB - 117 165.6 162.9 163.0 158.6
198 3667 RMS_125 117 151.2 1494 149.3 145.1
198 3667 RMS_125 CF 117 10.6 8.1 8.1 6.4
198 3667 RMS_200 117 150.4 148.8 148.8 143.9
1.98 3667 RMS_200_CF 117 115 8.8 8.7 6.7
1.98 3667 RMS_10dB 117 144.2 142.5 142.6 1379
198 3667 RMS_10dB_CF 117 17.2 15.0 15.0 13.2
1.98 3667 RMS_10dB_window_secs 117 1.364 1.119 1.107 0.790
1.98 3667 RMS_90pct 117 1455 144.2 144.2 139.6
198 3667 RMS_90pct_CF 117 16.4 13.4 13.3 11.0
198 3667 RMS_90pct_window_secs 117 0.770 0.734 0.738 0.466
198 3667 SEL_125 117 142.2 140.4 140.3 136.1
1.98 3667 SEL_200 117 1434 141.8 141.8 136.9
198 3667 SEL_10dB 117 143.9 143.0 143.1 136.9
198 3667 SEL 90pct 117 143.8 142.8 142.9 136.3
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Appendix D (continued).

Table 4. Weighted sound pressure, LF (Cetacean).

NM  meter Metric Pile Count Maximum Mean Median Minimum
3.17 5871 peak_dB 146 158.0 154.7 154.7 150.8
3.17 5871 peak_to_peak_dB 146 163.2 160.1 160.0 156.6
3.17 5871 RMS_125 146 148.7 146.6 146.6 144.5
3.17 5871 RMS_125 CF 146 10.7 8.1 8.0 6.0
3.17 5871 RMS_200 146 147.5 145.7 145.7 1433
3.17 5871 RMS_200_CF 146 11.7 9.0 9.0 6.9
3.17 5871 RMS_10dB 146 141.3 138.7 138.6 136.2
3.17 5871 RMS_10dB_CF 146 18.3 16.0 16.0 139
3.17 5871 RMS_10dB_window_secs 146 1.498 1.317 1.349 0.864
3.17 5871 RMS_90pct 146 1421 140.6 140.5 138.3
3.17 5871 RMS_90pct_CF 146 174 141 14.1 11.6
3.17 5871 RMS_90pct_window_secs 146 0.840 0.791 0.802 0.615
3.17 5871 SEL_125 146 139.6 137.6 137.6 1354
3.17 5871 SEL_200 146 140.5 138.7 138.7 136.3
3.17 5871 SEL_10dB 146 141.1 139.8 139.8 137.6
3.17 5871 SEL 90pct 146 140.9 139.6 139.6 137.4
NM  meter Metric Pile Count Maximum Mean Median Minimum
4.1 7593 peak_dB 126 154.0 151.6 151.5 148.6
41 7593 peak_to_peak_dB 126 159.8 157.0 156.8 154.3
41 7593 RMS_125 126 146.7 143.7 143.7 141.0
11 7593 RMS_125_CF 126 10.6 7.9 7.9 6.1
41 7593 RMS_200 126 145.6 142.8 142.8 1404
41 7593 RMS_200_CF 126 11.8 8.8 8.8 6.9
41 7593 RMS_10dB 126 137.7 135.7 135.7 1333
41 7593 RMS_10dB_CF 126 19.1 15.9 15.9 13.9
4.1 7593 RMS_10dB_window_secs 126 1.497 1.333 1.348 1.043
41 7593 RMS_90pct 126 139.9 137.7 137.8 135.4
4.1 7593 RMS_90pct_CF 126 17.1 13.8 14.0 11.6
4.1 7593 RMS_90pct_window_secs 126 0.849 0.779 0.784 0.636
41 7593 SEL_125 126 137.6 134.7 134.6 132.0
4.1 7593  SEL_200 126 138.6 135.8 135.8 1334
41 7593 SEL_10dB 126 138.9 136.9 137.0 134.9
11 7593  SEL_90pct 126 138.7 136.6 136.7 134.6
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Appendix D (continued).

Table 5. Weighted sound pressure, PW (Phocids).

NM  meters Metric Pile Count Maximum Mean Median Minimum
0.57 1056 peak_dB 51 155.8 1525 153.5 148.2
0.57 1056 peak_to_peak_dB 51 160.8 157.4 157.9 154.1
0.57 1056 RMS_125 51 145.0 1435 143.5 141.9
0.57 1056 RMS_125_CF 51 11.7 9.0 9.8 6.2
0.57 1056 RMS_200 51 143.8 142.3 142.4 140.8
0.57 1056 RMS_200_CF 51 o128 10.2 10.9 7.3
0.57 1056 RMS_10dB 51 140.9 138.3 138.9 1334
0.57 1056 RMS_10dB_CF 51 16.8 14.2 14.5 11.8
0.57 1056 RMS_10dB_window_secs 51 1.248 0.516 0.461 0.313
0.57 1056 RMS_90pct 51 139.6 138.0 138.0 135.9
0.57 1056 RMS_90pct_CF 51 17.5 14.5 15.3 113
0.57 1056 RMS_90pct_window_secs 51 0.646 0.540 0.529 0.450
0.57 1056  SEL_125 51 136.0 134.5 134.5 132.9
0.57 1056  SEL_200 51 136.8 135.3 135.4 133.8
0.57 1056 SEL _10dB 51 136.6 135.3 135.3 134.0
0.57 1056  SEL_90pct 51 136.6 135.3 135.4 134.0
NM  meters Metric Pile Count Maximum Mean Median Minimum
0.86 1593 peak_dB 160 149.4 147.0 147.2 144.0
0.86 1593  peak_to_peak_dB 160 155.4 152.5 152.5 149.8
0.86 1593 RMS_125 160 139.5 138.0 1379 136.5
0.86 1593 RMS_125_CF 160 11.4 9.0 9.1 7.1
0.86 1593 RMS_200 160 139.1 137.2 137.0 1355
0.86 1593 RMS_200_CF 160 12.2 9.8 10.0 7.7
0.86 1593 RMS_10dB 160 134.6 131.6 131.5 129.0
0.86 1593 RMS_10dB_CF 160 18.8 15.4 15.2 12.6
0.86 1593 RMS_10dB_window_secs 160 1.495 1.045 0.989 0.544
0.86 1593  RMS_90pct 160 135.1 1334 1334 132.0
0.86 1593 RMS_90pct_CF 160 16.2 13.6 13.8 115
0.86 1593  RMS_90pct_window_secs 160 0.753 0.652 0.660 0.554
0.86 1593  SEL_125 160 130.5 129.0 128.9 1275
0.86 1593  SEL_200 160 132.2 130.2 130.1 1285
0.86 1593  SEL_10dB 160 133.3 131.6 131.6 130.1
0.86 1593  SEL_90pct 160 133.2 1315 1315 130.0
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Appendix D (continued).

Table 5. Weighted sound pressure, PW (Phocids).

NM meters Metric Pile Count Maximum Mean Median Minimum
1.34 2482 peak_dB 143 146.3 143.1 143.1 140.9
1.34 2482 peak_to_peak_dB 143 150.8 148.6 148.6 146.6
1.34 2482 RMS_125 143 136.3 134.7 134.7 133.0
1.34 2482 RMS_125_CF 143 10.9 8.4 8.4 6.7
1.34 2482 RMS_200 143 135.3 133.9 133.8 1324
1.34 2482 RMS_200_CF 143 11.8 9.3 9.3 7.5
134 2482 RMS_10dB 143 127.7 126.3 126.3 125.1
1.34 2482 RMS_10dB_CF 143 19.0 16.8 16.9 14.8
134 2482 RMS_10dB_window_secs 143 1.500 1.472 1.489 1.179
134 2482 RMS_90pct 143 130.2 1289 129.0 127.6
134 2482 RMS_90pct_CF 143 17.0 14.2 14.2 121
134 2482 RMS_90pct_window_secs 143 0.812 0.766 0.765 0.721
1.34 2482 SEL_125 143 127.2 125.7 125.7 124.0
134 2482 SEL_200 143 1284 126.9 126.8 125.4
134 2482 SEL_10dB 143 - 129.1 128.0 128.0 126.9
134 2482 SEL_S90pct 143 1289 127.8 127.8 126.6
NM  meters Metric Pile Count Maximum Mean Median ~ Minimum
1.98 3667 peak_dB 117 144.1 141.1 1411 138.3
1.98 3667 peak_to_peak_dB 117 149.0 146.5 146.5 144.0
1.98 3667 RMS_125 117 134.0 132.1 1321 128.3
1.98 3667 RMS_125 CF 117 15.3 9.0 8.9 7.3
1.98 3667 RMS_200 117 1331 1316 1316 127.1
1.98 3667 RMS_200_CF 117 164 9.5 9.5 7.8
1.98 3667 RMS_10dB 117 125.3 1244 1245 1221
1.98 3667 RMS_10dB_CF 117 21.5 16.7 16.5 14.6
1.98 3667 RMS_10dB_window_secs 117 1.500 1.487 1.498 0.741
1.98 3667 RMS_90pct 117 1279 126.8 126.8 123.2
1.98 3667 RMS_90pct_CF 117 20.3 14.3 14.2 123
1.98 3667 RMS_90pct_window_secs 117 0.821 0.792 0.796 0.446
1.98 3667 SEL_125 117 124.9 123.1 123.1 119.2
1.98 3667 SEL_200 117 126.2 124.6 124.6 120.1
1.98 3667 SEL_10dB 117 1271 126.2 126.2 120.8
1.98 3667 SEL_90pct 117 126.7 125.8 125.9 119.7
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Appendix D (continued).

Table 5. Weighted sound pressure, PW (Phocids).

NM  meters Metric Pile Count Maximum Mean Median Minimum
3.17 5871 peak_dB 146 141.2 1384 138.2 136.1
3.17 5871  peak_to_peak_dB . 146 146.5 143.8 143.7 1414
3.17 5871 RMS_125 146 1314 129.5 1294 127.8
-3.17 5871 RMS_125 _CF 146 11.6 8.9 8.9 6.9
3.17 5871 RMS_200 146 130.3 128.6 128.5 127.1
3.17 5871 RMS_200_CF 146 12.2 9.8 9.8 7.8
3.17 5871 RMS_10dB 146 123.0 121.6 121.6 1204
3.17 5871 RMS_10dB_CF 146 19.8 16.8 16.8 14.9
3.17 5871 RMS_10dB_window_secs 146 1.500 1.494 1.499 1.062
3.17 5871 RMS_90pct 146 125.0 1236 123.6 122.6
3.17 5871 RMS_90pct_CF 146 17.6 14.7 14.8 13.1
3.17 5871 RMS_90pct_window_secs 146 0.862 0.831 0.833 0.655
3.17 5871  SEL_125 146 122.4 120.4 120.4 118.8
3.17 5871  SEL_200 146 1234 121.6 121.5 120.1
3.17 5871  SEL_10dB 146 124.7 1233 1233 122.2
3.17 5871  SEL_90pct 146 124.2 122.8 122.8 121.7
NM meters Metric Pile Count Maximum Mean Median Minimum
41 7593  peak_dB 126 137.3 135.1 135.1 132.2
4.1 7593  peak_to_peak_dB 126 143.1 140.5 140.5 138.0
41 7593 RMS_125 126 1294 126.5 126.4 123.8
4.1 7593 RMS_125 CF 126 11.2 8.6 8.5 6.7
4.1 7593 RMS_200 126 128.3 125.6 125.6 123.2
41 7593 RMS_200_CF 126 124 9.5 9.4 7.8
41 7593 RMS_10dB 126 120.2 1184 1184 116.6
41 7593 RMS_10dB_CF 126 19.6 16.7 16.8 14.8
4.1 7593 RMS_10dB_window_secs 126 1.500 1.497 1.498 1.476
4.1 7593  RMS_90pct 126 122.6 120.6 120.6 118.5
41 7593  RMS_90pct_CF 126 17.5 14.5 14.5 12.6
41 7593  RMS_90pct_window_secs 126 0.853 0.816 0.817 0.764
41 7593  SEL_125 126 120.3 117.5 117.4 114.8 -
41 7593  SEL_200 126 121.3 118.6 118.6 116.2
41 7593  SEL_10dB 126 121.9 120.1 120.2 118.3
4.1 7593  SEL_90pct 126 121.6 119.7 119.7 117.8
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