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

CORRESPONDENCE: Form Letter 

Emails

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



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,

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

I 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

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

https://outlook.office365.com/mail/EORFC@coastal.ca.gov/AAMkADExNTYwNTJhLTk2NTctNDcxZi1iZmYzLTEwZjgyNDY5ZDViNwAuAAAAAADsw7… 1/1



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. I live in Morro Bay and enjoy the fresh fish we get from our local fishermen.

I 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

5/3/24, 2:42 PM Mail - Energy@Coastal - Outlook

https://outlook.office365.com/mail/EORFC@coastal.ca.gov/AAMkADExNTYwNTJhLTk2NTctNDcxZi1iZmYzLTEwZjgyNDY5ZDViNwAuAAAAAADsw7… 1/1



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.

I 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 ~ I sincerely appreciate it.

Laurie Gibson
La Mesa, CA
858-635-1233
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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). 

I have lived on the Central Coast of California for 39 years and the proposed Offshore Wind projects are
by far the biggest industrial projects I 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. 

I 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 I 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. I
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, I ask you do not approve the de minimum waiver and require a CDP for this project.   

Sincerely,

Richard Hubbard

5/3/24, 2:44 PM Mail - Energy@Coastal - Outlook

https://outlook.office365.com/mail/EORFC@coastal.ca.gov/AAMkADExNTYwNTJhLTk2NTctNDcxZi1iZmYzLTEwZjgyNDY5ZDViNwAuAAAAAADsw7… 1/1



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 I sent to you this morning I 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
kHz) 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.  I 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/).   I 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.  I 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 6½ square miles of
ocean waters and spans 2½ 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, I 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

https://tethys.pnnl.gov/sites/default/files/publications/OW1_FEIS_AppL.pdf
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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 �

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:
 
I 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://www.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.

https://www.fisheries.noaa.gov/insight/understanding-sound-ocean
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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
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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 
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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. 
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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 
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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 
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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".   
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      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 
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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. McCauley1*, Ryan D. Day2, Kerrie M. Swadling3, Quinn P. Fitzgibbon2, Reg A. Watson2 and 
Jayson M. Semmens2*

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.

Phytoplankton and their grazers—zooplankton—underpin 
ocean productivity1,2, 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 productivity1–3.

Man’s dependence on fossil fuels requires continual exploration 
for new resources. Deposits of undiscovered oil and gas reserves 
in the world’s oceans4 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’)5. 
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)5.

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 15,848 km of petroleum-related marine 
seismic surveys were completed every three months6. Along with 
petroleum exploration, seismic surveys are also used: (1) to image 
sub-sea formations likely to be used as ‘traps’ for sequestering CO2 
(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 fields5.

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

understanding the impacts on whales, with evidence of affected 
behaviour and hearing physiology8. Although fish have received 
less attention9, behavioural and pathological impacts have been 
reported for adults10–13 and eggs14,15. Comparatively little effort has 
been focussed on impacts on invertebrates16,17. One study on lar-
val invertebrates showed significant malformations to scallop veli-
ger larvae from simulated air gun exposure in the laboratory18,  
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 female19. 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 second20–23; 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 (2.46 l or 150 inch3) of similar mean 
volume to those used commercially in an array (2.57 l or 157 inch3 
from 25 arrays24), 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 0.19 m s−1 at 171° on  
Day 1 and 0.12 m s−1 at 56° on Day 2. Thirty-four plankton taxa were 

1Centre 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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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−3) from Day 1 (P <​<​  0.001, two-tailed t-test 
when comparing mean values within 6–15 m 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 t-test). Sonar-derived fish schools 
were similar in number and area on Days 1 and 2 (5 and 7 schools 
of 82 and 106 m2, 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−3) 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 (1,200–1,300 m). 
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 r2 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 1 | Potential undiscovered oil deposits worldwide and seismic survey scales. a, Estimated undiscovered marine oil deposits shown by geological 
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at 973–1,119 m, 795–932 m and 509–658 m (mean to median values 
using fitted power curves, r2 >​ 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) 79 m Day 1 +​ 71 m Day 1 +​ 149 m Day 2; (2) 451 m 
Day 1 +​ 547 m Day 2; and (3) 1,248–1,300 m 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 (Sv) 
extending to ~20–30 m 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 Sv in the upper 
20 m 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 (Ts1), are shown.

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

zeroed to Ts1 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 Sv can be seen in Fig. 4e 30 min post 
Ts1 in the 6–16 m depth bin. In Fig. 4f, the average Sv over 6–16 m 
depth and for 100 m each side of the sonar and air gun line crossing 
point (Zs) is shown, along with the average Sv for the same depth and 
range dimensions but following the DTASL for sonar transects after 
Ts1. A significant, 6 dB drop in depth-averaged Sv occurred 30 min 
post Ts1 when following the DTASL track. A depth slice through the 
water column is shown in Fig. 4g, which averages Sv for five sonar 
pings either side of the Zs 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 30 m, began to be noticeable 
in the 10–15 m depth range at 15 min post Ts1, was most persistent 
in the 10–13 m depth range and increased in radius through time.

The smoothed, depth- and range-averaged Sv 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 (r2  =​  0.91) with maximum radius based on the 3 dB drop 
(half power) below the least-impacted northeastern transect end, at 
1,161 m, 78 min post Ts1 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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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 (1.2 km). 
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 1 km. Copepods and cladocerans had 
the greatest sample size for detecting range effects. Their abundance 
measures (ind. m−3) after exposure had dropped to 50% of control 
abundance at 509–658 m from air gun passage, with no impact at 
973–1,119 m (Fig. 3e). The received air gun level at 509–658 m range 
was 156 dB re 1 μ​Pa2 s−1 sound exposure levels and 183 dB re 1 μ​Pa  
peak-to-peak, and at 1.1–1.2 km range was 153 dB re 1 μ​Pa2 s−1  
and 178 dB re 1 μ​Pa 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 (1.2 km) 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 <​10 m (refs 14,15) and suggested insignificant 
impacts compared with the naturally high turnover of plankton25. 
The impact range observed here, at the maximum range sampled of 
1–1.2 km, 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’ systems26) 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 cuticle27,28, 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 sensitive29 
and either system will respond to an impulsive air gun signal by 
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‘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 120 kHz 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-
gies1. 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 geology5. 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 
(15–25 m along line, 400–800 m across line5). 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.

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 Ze) to measure air gun signals; 
(2) deployment of a drifter with drogue at 5 m depth to track surface water drift; 
(3) CTD measures (Day 2); (4) a control air gun transect, with the air gun (2.46 l 
or 150 inch3 volume) deployed, the source vessel run on a heading perpendicular 
to and starting 800 m from the sonar transect, through the Ze out to 800 m past, 
but the air gun not operated (1.6 km air gun line); (5) replicate control vertical 
plankton tows at nominally 0, 250 and 800 m southwest of the Ze from the seabed 
to surface using a bongo net with two 0.75 m mouth diameter, 200 μ​m 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 0.25 m s−1); (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 (<​12 knots) and calm to moderate on 
Day 2 (12–18 knots). 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 
(Ze), thus the crossing location of each sonar and air gun transect for that day is 
termed the point Zs, which is unique for each sonar transect. The measured water 
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Figure 4 | Sv 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).  
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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 2.46 l (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 1 s 
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 0.5 m 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 Ze 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 5 m 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 (Ze 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 0.5 m 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 ±​ 0.10 m s−1 (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 (Sv in units of dB m−3) 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, Zs). Each 
ping along a sonar line was assigned a range perpendicular to the Zs 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 (Ts). The difference between Ts and the first sonar transect crossing 
time, Ts1, gave the time the sonar transect preceded (−​ve) or followed (+​ve) the 
time the air gun crossed the first sonar transect.

The 120 kHz Sv values have been averaged in different range and depth bins. All 
Sv averaging was carried out in the linear domain (L =​ 10(Sv/10), where L is the linear 
value of Sv), summed as appropriate then divided by the number of depth bins and 
pings, and the result converted back to decibels (10 ×​ log10(L)). All zooplankton Sv 
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 Sv values exceeding −​68 dB. The start of the next bin +​ 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 0.25 m, were removed from all analysis of mean Sv 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 Sv 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 <​−​95 dB. 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 Sv in the depth of 
maximum impact over 10–12.5 m 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 3 dB (half power) below the mean Sv calculated over 
90 m 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 Ts1. 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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Figure 5 | Quantification of Sv hole averaged within 10–12.5 m depth 
range. a, Smoothed, averaged Sv on Day 1 for sonar transects 24–34 after 
the air gun had crossed the sonar transect (that is, from and inclusive of Ts1, 
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 3 dB down 
points below the mean of the first 90 m from the northeast (−​ve), plotted 
with time from Ts1, is shown. Note that many sonar transects extended 
beyond the −​800 m shown.
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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 
(a and d) sampled 2 channels at 0 and 20 dB gain (50 min of every hour at 4 kHz 
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 4 kHz sample 
rate (2,600 s every hour) with no overloading of air gun signals. All noise loggers 
had a High Tek HTI U90 hydrophone, individually calibrated with sensitivities 
ranging from −​197.6 to −​197 dB re 1 V μ​Pa−1. 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 <​0.1 s.

Air gun signals were analysed as described in ref. 24, 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. 30; 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. 30.

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 splitter31, 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. 32. 
Vital stained samples were frozen after collection in the field, thawed individually 
in cold, filtered (0.2 μ​m) seawater, acidified with a small volume (~1 ml) of 1 M 
HCl, 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−3 have been compared as ratios and two-tailed t-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 

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] ×​ 100. To 
compare abundance trends for taxa with range, drift-corrected impact ranges were 
used and power curves of the form y =​ a ×​ xb +​ c fitted to data, where y is ratio 
exposed/control abundance, x is range (m), and a, b and c 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 RTI/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 
FISHERMEN’S ORGANIZATION, PORT 
SAN LUIS COMMERCIAL FISHERMAN 
ASSOCIATION,  
 
                          Petitioners/Plaintiffs 
 
                           v. 
                          

CALIFORNIA STATE LANDS 
COMMISSION, CALIFORNIA COASTAL 
COMMISSION, DOES 1 through 20; 
 

Respondents/Defendants. 
 

ALTAS WIND I, LLC, aka EQUINOR; CSA 
OCEAN SCIENCES INCORPORATED; 
GOLDEN STATE WIND, LLC, aka 
CENTRAL CALIFORNIA OFFSHORE 
WIND, LLC; EVEN KEEL WIND, LLC, aka 
INVENERGY CALIFORNIA OFFSHORE 
LLC,   
 

Real Parties In Interest 

Case No.: 24CV-0152 

ERRATA EXHIBIT PACKAGE IN 
SUPPORT OF REPLY TO OPPOSITION TO 
EX PARTE APPLICATION FOR ORDER TO 
SHOW CAUSE TO SHOW CAUSE WHY 
PRELIMINARY INJUNCITON SHOULD 
NOT ISSUE;  
 
ERRATA PLAINTIFFS’/PETITIONERS’ 
SELECITONS OF SUBMITTALS FOR 
INCLUSION IN ADMINISTRATIVE 
RECORDS OF COASTAL COMMISSION 
AND STATE LANDS COMMISSION 
EXHIBIT PAGES 1-286    
 
 
ACTION FILED: FEBRUARY 29, 2024 
 
JUDGE: HON. CRAIG VAN ROOYEN 
 
DEPT:  2 
 
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.  I 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 15th, 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 
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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 28th 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, I 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. 

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

Francisco, CA 94105 Email: BSchussman@perkinscoie.com;  JJones@perkinscoie.com;  Attorneys for 

Real Party-in-Interest Golden State Wind, LLC, aka Central California Offshore Wind.  

• LLC Norton Rose Fulbright US LLP H. Joseph Drapalski III, Esq. Raymond J. Muro, Esq.; 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  

• Best, Best & Krieger LLP Charity B. Schiller, Esq. Alisha M. Winterswyk, Esq. 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. 
• 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, Esq., 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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