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Essential Fish Habitat, Fishes, Fisheries
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Type of Study in Relation to Project Life Cycle

l We are here!
Planning Site Assessment  Construction Operations Decommissioning
E— o or Repowering

Synthesis and Baseline Studies

I
Impact Studies

I I I I ™
Monitoring Studies
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Synthesis of Information

0OCS STUDY
MMS 2007- 038

OCS STUDY
BOEMRE 2010-014

Worldwide Synthesis and Analysis of Existing

Information Regarding Environmental Effects of

Alternative Energy Uses on the Outer

UPDATED SUMMARY OF KNOWLEDGE: SELECTED
Continental Shelf

AREAS OF THE PACIFIC COAST
Final Report
July 2007

US. Department of the Interior
Minersls Management Service

https://espis.boem.gov/final%20reports/4325.pdf
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https://espis.boem.gov/final%20reports/4955.pdf
https://espis.boem.gov/final%20reports/4325.pdf

2012 Oregon Marine Renewable Environmental Science Conference

Baseline gaps (Fishes)

o Seafloor characterization
OREGON MARINE RENEWABLE ENERGY ENVIRONMENTAL L Identification Of ecological hOtSpOtS
SCIENCE CONFERENCE PROCEEDINGS . . ] . .
e Distribution non-commercial species

Ly

Impact assessment gaps (Fishes)
o Electromagnetic fields (EMFs)

Sharks and rays, salmon, sturgeon, crustaceans

 Artificial reef effects/Fish aggregating devices (FADs)

Important monitoring concepts (Fishes)
ary Elaine Helix TR e -
Pkt e Endangered species
Donna Schroeder
e EMF and Acoustic environment
BOEM U52pmensvenar  (G|) Sompeticpymerer o Artificial reef effects/Fish attraction devices (FADs)
Bros Bt b Dacific Region "™*= Oregon State University

e Importance of partnerships and existing programs
e Data sharing and clearinghouse
e Shifting baselines

https://espis.boem.gov/final%20reports/5255.pdf

B O E Bureau of
Ocean Energy Management


https://espis.boem.gov/final%20reports/5255.pdf

Baseline Gap - Seafloor Characterization

Baseline gaps o Seafloor characterization e Identification of ecological hotspots

Oregon OCS Seafloor Mapping:
Selected Lease Blocks
Relevant to
Renewable
Energy

Donna M. Schroeder, Project Officer
Bureau of Ocean Energy Management
Pacific Region

Guy R. Cochrane, Principle Investigator
U.S. Geological Survey
Pacific Coastal and Marine Science Center

Untrakdrover

https://www.boem.gov/sites/default/files/renewable-energy-program/State-Activities/OR/2015-09-30_Schroeder_ORSciEx_seafloor_mapping.pdf

o™

poo¥V* September 9, 2020 Science Exchange Seminar:

Overview of BOEM-funded Research about Benthic Habitats on the West Coast
Lisa Gilbane, Biologist, BOEM
BOE Bureauof _
Ocean Energy Management



https://www.boem.gov/sites/default/files/renewable-energy-program/State-Activities/OR/2015-09-30_Schroeder_ORSciEx_seafloor_mapping.pdf

Baseline Gap - Distribution Non-commercial Species

Baseline gaps e« Distribution non-commercial species ¢ Identification of ecological hotspots

Environmental DNA (eDNA)

LIGHT ‘ \Tmurun:

N A
Ll

Endangered Species Detectlons Citizen Science Difficult to Sample Habitats
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Baseline Studies - Marine Biodiversity Observation Network

[,
‘M MARINE BIODIVERSITY
/‘ OBSERVATION NETWORK

\\ SANTA BARBARA CHANNEL

http://sbc.marinebon.org/

“Whales to Microbes”
Goals:

1. Integrate biodiversity data to enable inferences about
regional biodiversity

2. Develop advanced methods using imagery and genomics for
monitoring biodiversity

3. Implement a tradeoff framework that optimizes allocation of
sampling effort s

B O E Bureau of
Ocean Energy Management



http://sbc.marinebon.org/

Baseline Studies - Marine Biodiversity Observation Network
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‘ Ve | ‘ eDNA
” - 15001
k)
8 201
o
(1]
‘S Gibbonsia spp.
@ [ Blacksmith
k] Pile perch
3 1000+ M Black surfperch
g Garibaldi
= B Rock wrasse
= Sefiorita
'E 104 [ Painted greenling
) [ Cabezon
o Sheephead
© 500 . P
£
S
o -

]
I -
0 —H =m . 0
Qw2 9 WX 5
S e Jd FTTEE
g = < NT O
TIIP35~£3F2G S,

B O E Bureau of
Ocean Energy Management



Baseline Studies - Marine Biodiversity Observation Network

77N\ Detecting Southern California’s

- ’ﬁ MARINE BIODIVERSITY . . .
?‘ HAARINE BIODIVERSINY \If)vme Sharks With Environmental
\}

SANTA BARBARA CHANNEL

Kevin D. Lafferty'**, Kasey C. Benesh®, Andrew R. Mahon?, Christopher L. Jerde? and
Christopher G. Lowe*

B O E Bureau of
Ocean Energy Management



Impact Studies

Impact Assessment

Effects versus Impacts
Positive Moderate to Major Negative Moderate to Major

‘“« . ” Impacts cause observable and short- Impacts cause observable and short-
Effe cts - Somethl ng happened term to long term changes to natural term to long term changes to natural

ImpaCtS _ describe Changes Wlth conditions and/or they increase conditions and/or they reduce
. the integrity of a resource. the integrity of a resource.
Intensity '

Spatial extent
Duration (time)

Positive ' ' Impact Negative
g N . ) Negligible to Criteria Negligible to
73 Potential descrtpttons. . iror T
e.g. Artificial Reef Effect from Wind Turbines Impacts may or may Impacts may or may
y I S . iy : not cause observable not cause observable
Minor/negligible positive impacts to Pacific groundfish  changestonatural changes to natural
g 0 conditions; regardless, . \ conditions; regardless,
at a regional scale for operational phase they do not Increase “  they do not reduce the
the integrity of integrity of a resource.

e.g. Space-Use Conflicts during Cable Installation RS No Impact

No measureable impacts to
the resource

Moderate negative impact to Dungeness Crab fishery
at the local scale for duration of cable installation phase

B O E Bureau of
Ocean Energy Management



Impact Studies

Impact Assessment Gaps
e Electromagnetic fields (EMFs) e Artificial reef effect/Fish Aggregating Device

Sharks and rays, salmon, sturgeon, crustaceans
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Impact Assessment gap - EMF

Impact Assessment gaps -« Electromagnetic fields (EMF)

BOEM-funded Studies

Effects Of EMF From Undersea Power Cables On Elasmobranchs And Other Marine Species (2011)

Current Ability to Assess Impacts of Electromagnetic Fields Associated with Marine and Hydrokinetic Technologies on
Marine Fishes in Hawaii (2015)

Renewable Energy in situ Power Cable Observation (2016)
Assessment of Potential Impact of Electromagnetic Fields from Undersea Cables on Migratory Fish Behavior (2016)

Electromagnetic Field (EMF) Impacts on Elasmobranch (shark, rays, and skates) and American Lobster Movement
and Migration from Direct Current Cables (2018)

Evaluation of Potential EMF Effects on Fish Species of Commercial or Recreational Fishing Importance in Southern
New England (2019)

Potential Impacts of Submarine Power Cables on Crab Harvest (ongoing)

https://www.boem.gov/environment/environmental-studies/renewable-energy-research-completed-studies

B O E Bureau of
Ocean Energy Management


https://www.boem.gov/environment/environmental-studies/renewable-energy-research-completed-studies

Effects Of EMF From Undersea Power Cables On Elasmobranchs And Other Marine Species

OCS Study
BOEMRE 2011-09

ErFecTs oF EMFs FRoM UNDERSEA PoOWER CABLES
ON ELASMOBRANCHS AND OTHER MARINE SPECIES

Final Report

=4

U.S. Department of the Interior
Bureau of Ocean Energy M R lation and Enfi
Pacific OCS Region

BOE

https://espis.boem.gov/final%20reports/5115.pdf

Bureau of

Ocean Energy Management

Objectives

* Alternating current (AQ):
intra-array cables

e Direct current (DQ):
transmission cable to
shore (high-voltage)

e Review of evidence of
species’ sensitivity to
electric and/or magnetic
fields
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https://espis.boem.gov/final%20reports/5115.pdf

Effects Of EMF From Undersea Power Cables On Elasmobranchs And Other Marine Species

Examples of offshore wind farm cable layout

Horns Rev (Denmark) Luchterduinen (Netherlands)
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Renewable Energy in situ Power Cable Observation

shale Objectives
Onshore power plant .
ExxonMobil ", Waters * Measure the strength, spatial
Banta Ynez PowarCables ' extent, and variability of EMFs
along both energized and
unenergized 35-kV AC cables

e Determine attraction/repulsion of
fish and macroinvertebrates to
the EMF from the power cables

Some key findings
e EMF models consistent with field
measurements

C - decommissioned

and unenergized \‘

C1 - energized

* No significant difference between
~ 17 miles of cable Cable types

Heritage * Negligible impact (local scale)

https://espis.boem.gov/final%20reports/5520.pdf
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https://espis.boem.gov/final%20reports/5520.pdf

Assessment of Potential Impact of Electromagnetic Fields from Undersea Cables on Migratory Fish Behavior

Objectives
e Trans Bay 400-MW high voltage DC
cable
Sacramento-
P by L « Compare animal movements using
Y ells .
rEodl N biotelemetry before/after
2\ /_/_-\, . = installation/energized Trans Bay cable
ittsburg
1 ' i
e Green Sturgeon, migrating adults
oo hang / (Southern DPS threatened species)
3/ Gty e Chinook Salmon, out-migrating
juveniles
Some key findings
| Oakdand [ e Green sturgeon: negligible impacts
J \4 . Survey Lines| & '8 P
S S Fionciend A 03285 13 e Chinook Salmon: mixed
o, minor/negligible impacts to behavior
NOAA NGDC, and other contributors

https://www.boem.gov/2016-041/ ST

B O E Bureau of
Ocean Energy Management



https://www.boem.gov/2016-041/

Assessment of Potential Impact of Electromagnetic Fields from Undersea Cables on Migratory Fish Behavior

©PLOS |one

RESEARCH ARTICLE
Chinook salmon and green sturgeon migrate

through San Francisco Estuary despite large CaHIN e signature&# -1

distortions in the local magnetic field
produced by bridges

A. Peter Klimley'*, Megan T. Wyman', Robert Kavet®

Bridge EMF signature at least an
order of magnitude greater than
EMF signature of Trans Bay 400-MV
HVDC cable

EMF field changes do not prevent S
migratory behavior e |

-5146 -98 168 238 264 276 284 292 1770

B O E Bureau of
Ocean Energy Management



Impact Studies - Artificial Reef Effects/FADs

Impact Assessment gaps
 Artificial reef effects/Fish aggregating devices (FADs)

> large amount of infrastructure in the upper 30m + of water column <

) Offshore Wind Turbine Structures

MEW: FLOATING TECHMOLOGY .
Monopile Jacket | Temsionleg Semi-submersible  Spar |
Platform

Under Sea

. ¥ . . | Substation
Shallow Water — Hoave Clals e el =
TransiﬂuN \ 8
Water o
i " [a e
= 4 L
=—_ O
o
Deeper Water Sea Floor ggg:_‘: to g
Examples of Offshore Wind Turbines Example of Wave Energy Conversion Device SR

BOE Bureau of
Ocean Energy Management




Impact Studies - FADs

Evaluating the Potential for Marine and
2 vy ssssaes Hydrokinetic Devices to Act as Artificial
Reefs or Fish Aggregating Devices

FINAL TECHNICAL REPORT

Evaluating the Potential for Marine and
Hydrokinetic Devices to Act as Artificial Reefs or

Fish Aggregating Devices US West Coast

Based on Analysis of Surrogates in Tropical,

Subiropical. and Temperate US. West Coast and Albacore tuna: No evidence Of
Aword No. DE EE0006385 potential FAD effect, but more

Project Period [04:14 - 03:15) a "
information would be useful

Support provided by:

U.S. Department of the Interior

Bureau of Ocean Energy Management
Environmental Studies Program Report
OCS Study BOEM 2015-021

NOAA

Prepared for:
U.S. Department of Energy,

Energy Efficiency and Renewnl?le Enefgy Hawai,i
Golden Field Office . =
15013 Denver West Parkway .
13 Denver Wes Parkway Yellowfin tuna et al.: possible
Attn: Gary Nowakowski . .
moderate local impact for project
Prepared by:
H.T. Harvey & Associates 1 —
Dr. Sharon Kramer duratlon A =
707.822.4141 ext. 101 <
skramer@harveyecology.com - %
3.'::.".\3,'“?::.’.'.‘0: Device Program [ <
12 May 2015 F A D S (L}J)
#83 Univerity Ave, Bidg D * Los Gatos, CA 95032 « Ph- 408_458.3200 * F- 406_458 3210 ':'J' S
el -
‘\\‘\ENT OF 7
https://www.boem.gov/2015-021/ SN,
S 3

Bureau of
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https://www.boem.gov/2015-021/

Fisheries - CDFW Logbook Data for Albacore Tuna

Point Density of North Pacific Albacore Trolling Fleet Logbook (2011-2016)

Shi RAvETs 3 1 TEnTTETy

Vatan 3 | ~ Bureau of Ocean Energy ek
" lamat Management (BOEM) Offshore Eoncos i
Fore st .;rl Livermore Mo
. jsco . Fremont -
| 5 San Jose
, reka o o Ba 5l &
? F {
£ %+ Point Density of North Pacific Salinas

CASd Albacore Trolling Fleet Logbook
(2011-2016)

taRosa

Napa -'. acavills
5 ianidaus
Fairfield Ay
.—'-J ioch

oncord®. o Stockton

_'m Livermore _Modesto

jsco . Fremont il

’ L 4

e ™ . 100k LONG: -124.34 | LAT: 37.

5

Bureau of
Ocean Energy Management

BOE

e ™ ] 400k

des

4

~ Bureau of Ocean Energy
Management (BOEM) Offshore
Wind Call Areas - October 2018

. California Offshore Wind
B Energy Gateway

to
~ | = Point Density of North Pacific
| Albacore Trolling Fleet Logbook
(2011-2016)
San Lws 301-4
wn | Do
3l n 501
Lom poc .
o
Lﬁltunr. sOxnarg : _
Los Angelesac Rivel
_ANa
Lo :
S ank
‘J




Impact Studies - Artificial Reef Effects

Lessons Learned From Decommissioning Studies of
Offshore Oil and Gas Platforms

BOEM &

& BSEE
Bae »0he Eax: Masames ﬁ;:::a:'ruﬁ

SCOTT GIETLER

Workshops & Synthesis Studies

Completed {1998) — i Public D ioning and

of Ol and Gas Facilities Offshore California: Recent Experiences and Future

Dx ch 1997

This two-day workshop research, technology, and socio-economic impacts and

dispasition issues for decommissioning projects offshare California. The proceedings include
plenary afdresses; sessions

nical, environmentai, and disposition studies, and agency =
om stakeholder groups; and appendices sbout regulatory -
framework, environmental review proce<s, platform schematics, and decommissioning —
decition trees for onshore and offshore facilities.

Report (MMS S8-0023): https//espis. boem gov/finaf20reports/3503 pdf

P e P P s e e A A AN

Completed {2001) — The Politics, and Ecology of —
Offshore Oil and Gas Structures 1
This study by the University of Calfornia, Santa Barbara identified costs and benefits of ==

various options to decommission platforms in the Southern California Bight, described the
history of California‘’s artificial reef program, and characterized the political and ecniogical
factors that have contributed to the policy debate over rigs-to-reefs 2 an altemative to
compiets removal of pl ™

The report includes a case study of rigs-to-reef programs in

the Guif of Mexico.
Report (MMS 2001-006)- https{/espis boem. gow/final%20reports/3505. pdf

https://www.boem.gov/Selected-BOEM-BSEE-Research-Decommissioning-CA/ =

T

B O E Bureau of
Ocean Energy Management



https://www.boem.gov/Selected-BOEM-BSEE-Research-Decommissioning-CA/

Impact Studies - Artificial Reef Effects

Oil platforms off California are among the most
productive marine fish habitats globally

Jeremy T. Claisse™', Daniel J. Pondella 117, Milton Love®, Laurel A. Zahn?, Chelsea M. Williams?, Jonathan P. Williams?,
and Ann S. Bull€

*Vantuna Research Group, Department of Biology, Occidental College, Los Angeles, CA 90041; "Marine Science Institute, University of California, Santa
Barbara, CA 93106; and “Pacific Region, Environmental Sciences Section, Bureau of Ocean Energy Management, Camarillo, CA 93010

Edited by David W. Schindler, University of Alberta, Edmonton, Canada, and approved September 22, 2014 (received for review June 20, 2014)

PNAS |

“We found that oil and gas platforms off the

coast of California have the highest secondary fish production per
unit area of seafloor of any marine habitat that has been studied,
about an order of magnitude higher than fish communities from
other marine ecosystems.”

SCOTT GIETLER

B O E Bureau of
Ocean Energy Management



Impact Studies - Artificial Reef Effects

Key finding: A shell mound
community forms on the seafloor

Shell (mussel) mound

mussels community

MARK PAGEMSIUCSB

DAN DUGAN

B O E Bureau of
Ocean Energy Management



0OCS Study
BOEM 2014-508

Characterization and Potential Impacts of
Noise Producing Construction and
Operation Activities on the Outer
Continental Shelf: Data Synthesis

U, Depariment of e nerior BOEM

Gulf of Mexico OCS Region

Other Studies

OCS Study
BOEM 2019-064

The Response of Kelp Forest
Organisms to Spatial and Temporal
Variation in Wave Energy in the
California Channel Islands

Pacific OCS Region

US Department of the Interior
Bureau of Ocean Energy Management

https://espis.boem.gov/final%20reports/5413.pdf https://espis.boem.gov/final%20reports/BOEM_2019-064.pdf FNEREOE Y,

B O E Bureau of
Ocean Energy Management



https://espis.boem.gov/final%20reports/BOEM_2019-064.pdf
https://espis.boem.gov/final%20reports/5413.pdf

Baseline data

e Fishing grounds, other space use
e Socioeconomic information

¢ Portinfrastructure

Potential Impacts

e Space-Use Conflicts, Offshore

e Space-Use Conflicts, Ports

o Safety issues/Nautical risks

e Effects to harvested species, including bycatch
e Lessons learned from Conventional Energy

Bureau of

Impact Studies - Fishing

Monitoring

e Socioeconomic Indicators

e Space-use indicators

e de facto Marine Protected Area effect
e Gear entanglement and/or loss

e Safety concerns

e Importance of partnerships and existing programs
e Data sharing and clearinghouse
e Shifting baselines

BOE

Ocean Energy Management



OCS Study
BOEM 2012-083
Identification of Outer Continental Shelf
Renewable Energy Space-Use Conflicts and
Analysis of Potential Mitigation Measures

I toore Frotecced aem Sancreares
il Ratinal VeldiPe Setuges
Hational Marine Esieres
Wl sorual viesel e 2

U.S. Department of the Interior
Bureau of Ocean Energy Management

Fisheries - Space-Use Conflicts

Pacific Northwest Commercial Fisheries, Gear Types, and Locations*

Fishery Gear Type Washington Oregon Charter
Mobile (trollpole,  |Generally near surface, 3040 nm | ocnerally near surface, 30nmor 4, 2050 nm (within a 70 — 80
Tuna hook and line or more from shore more from shore at 50-100 upto i o djius of port
ine) 500-2,000 fathoms port)
Salmon Mobile (troll, hook 10-180 fathoms from Canada to Breakers to 200 fathoms; sometimes |[Breakers to 50 fathoms; 20+/- nm
land line) Oregon border up to 650 fathoms to high spots
0-10 fathoms up to 90-100
fathoms; mostly sandy or mud Breakers to 130 fathoms andup to  |Often inside of bays and
Crab Fixed (pot) bottomn; important tribal issues 700 in some years; around tops of estuaries; in the ocean out to 20-
here - only southernmost 38 canyons, high spots 70 fathoms
miles open to all
. ) 30-150 fathoms; muddy, flat, soft  |30-150 fathoms; 90 percent in 60- n/a
Shrimp Mobile (trawl) bottomn 140 fathoms; muddy, soft, flat bottom
. A . Bottom fishing very important;
Mobile (bottom and  |Surf to 700 fathoms; midwater Breakers to 400 -700 fathoms; 1,200f | .. - .
- ) ; within 5 nm or 40 fathoms (within
Groundfish midwater trawl, hook [trawl generally at 1,000 fathoms, |[for midwater, but nets are not this 30 mile radius of port); look for
jand line) but nets are not this deep deep. - port).
reefs and high spots
Black Cod | oPile (trawl); Fixed  1100-500 fathoms; depends on time |, o4 500/g50 fathoms See above for black cod as well
(pots, long line) of year
\Very valuable fishery; within 40 —
Halibut Fixed (long line) 90-100 fathoms 22 nm at 100-125 fathoms 100 fathoms; focus on sand or
gravel habitat
) 85-120/130 fathoms, Washington to California; primarily hard bottomn at
Spot Prawns|Fixed (pot) around 100 fathoms n/a

Source: Guided conversations with stakeholders conducted for this study

* Bottom trawding is not currently allowed outside of 700 fathoms in the entire West Coast Exclusive Economic Zone. This relatively new regulation is intended to protect essential fish

habitat.

nm = nautical miles

https://espis.boem.gov/final%20reports/5203.pdf

Bureau of
Ocean Energy Management

BOE



https://espis.boem.gov/final%20reports/5203.pdf

Fisheries - NOAA Pacific Regional Ocean Uses Atlas

THE PACIFIC REGIONAL e .
Participatory Mapping

OCEAN USES ATLAS
Data and tools for understanding ocean space use Industry/Military Sector Extractive Sector MNon-Extractive Sector
in Washington, Oregon and Hawaii » Commercial Shipping » Commercial Fishing with Benthic * Cruise Ships
Authors: * Ocean Dumping Fixed Gear * Cultural Use Areas
P  Mariculture » Commercial Fishing with Benthic » Motorized Boating
e e e * Military Operations Mobile Gear » Permanent Research
Jordan Gass * Mining and Mineral Extraction  Commercial Pelagic Fishing Areas
o * Renewable Energy « Commercial Seaweed Harvest * Sailing
e anr B NOAA tcreney e » Underwater Pipelines * Recreational Fishing from Boats for | = Wildlife Viewing at Sea
M12PG00029  Underwater Transmission Cables Benthic Species
¥ » Recreational Fishing from Boats for
oo PachcSmeet St Pelagic Species
Monterey, CA 3540 » Subsistence Fishing and Harvest
BOEM &

https://www.boem.gov/2015-014/ Q{‘fﬂ;ﬁ?’*&,

oy L
HOWA

BOE Bureau of
Ocean Energy Management
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Fisheries - NOAA Pacific Regional Ocean Uses Atlas

Commercial
Fishing with
Benthic Mobile

Gear

JOHN RAE

Bureau of
Ocean Energy Management

BOE

THE OREGON OCEAN USES ATLAS

areTw T W T TR

Commercial Fishing with Benthic
Mobile Gear

Includes:

Gear Types:The use of rod and reel, trolling,
trawling, dredging, and other mobile gear
Fisheries: Benthic fishes and mobile
invertebrates (Groundfish, Pink Shrimp,
Rockfish, Lingead, Cabazon, Scallops and
Squid)

Excludes:

All other forms of Fishing

WH

Gl

Use Notes:

Since 2006, bomom mawlng has been prohibied
seaward of 700 Bchoms because of this areal
desigracion 23 3 Groundfish Essential Rsh Habioe
(EFH) Conservarion Ares Addivonal dosures such a8
the Rockfish Conservation Aress have been in place
since 2002 The main benthic mobile gear rypes wsed
are hook and line (Rockiish, Lingeod and Cabezon) and
rawks (Groundiish). Mes: hook and line fishing occurs
| — 3 NM offshore Trawling B very intemsive on the
entire upper continentl sliope Trawlers run up o 60
miles our o fish and are not limited by proximicy o
harbors. Groundfish and Pink Shrimp are the main
benthic mobile pear fsheries Groondiish are fished
eownmercally and recreationally My | — Seprember 30,
inside 30 Barhoms. Almost all Pink Shrimp (90%) are
caught 2r 30 — 160 Brhoms on muddy bomoms. There
is 2 dinglebar gear fshery for Lingeod thar yields up o
400 [bs ar 3 depeh of sround 20 — 30 fachoms, alchough
currently Lingend are more often caught using 3 hook
and line_The commercial Lingeod fishery is sessonally
regulared Other fisheries in the smdy region include
Scallops (camght 2t [0 — 70 fashoms) and Squid
(Humbaolde ac 70 — 700 fathoms and Marker ar 10 —
100 farhenens by orasafing).

Lkl

ATUTH

AN

Date: 3/11/2015

General Use Footprint: The general use footpring includes 2l areas in which the use s known to
coour with some regularicy (over the past 3-5 years), regardless of its frequency or intensity.
Dominant Use Areass Domirant use sreas sre defined 33 ocesn sress routinely wsed by maost
users maost of the ome (within the seasonal partemns for that use).

i -y
- Dominant Use Arezs e e et SO
e,

=
I
Generzl Use Foorprint _l o s N
!
{
1

{ EFH Conservarion Areas

—

| | Seaward of the 700 Fathom EFH
i | Oregon Study Area i I

Terricorial Sea Boundary

RCA Depth Contours {fms)

HUTH

LR bl ]

AT

AN

Areem
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Commercial
Fishing with

Fisheries

Benthic Fixed Gear

CDFW

Bureau of
Ocean Energy Management

BOE

NOAA Pacific Regional Ocean Uses Atlas

THE OREGON OCEAN USES ATLAS

Commercial Fishing with Benthic g
Fixed Gear =

Includes:

Gear Types: Use of traps, pots. bottom
longlines, bottom or anchored gillnets, pound
nets, weirs, and other bottom tending gear w
types
Fisheries: Benthic fishes and invertebrates il
(Crab, Halibut, Sablefish, and Hagfish) #
Excludes: e
All other forms of Fishing -

Use Motes: L“"'—
Commercial fishing with benthic flxed gear occurs /
seasonally. Crabbing eccurs December — August. Other ol e
species such as Halibut are harvested frem spring — fall. e
Sablefish and Hagfish (or Slime Eel) are harvested year- T
round. This includes use by fishermen from California -
and Washingzon venturing into Oregon waters. Most
fishermen fish within a day's travel of their home port
o limit fuel costs. Veszels are variable in size; smaller
beats tend to soay clese to their home ports and larger
bears will range coast-wide. Crab boats carch 1
Dungeness Crab (highest value fishery In Oregon) F ) B
using pots around | — 150 fathoms. Mest commercial % O
Dungeness Crabbing occurs in the first 8-10 weeks of| | = I )

the season, but the remainder of the season is sdll very 5
Impormn( for local cmbblng boats. Oecasionally, Bosx
Crab are harvested in Oregon, but markers are
exrremely limited. Traps and pots are also used for a
limited Spet Prawn fishery with just 5 permics issued in 3
Oregon. Benthic long lines with hooks sre used in the I
capture of Halibuc and Sablefish. Sablefish are alse o)
harvested wsing long lines with pows and Hagfish are iy i f
caught exclusively using leng lines with fixed barrels. \ e L
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Fisheries - NOAA Pacific Regional Ocean Uses Atlas

Recreational THE OREGON OCEAN USES ATLAS BOEM

B or Ocai Essnir Mumasiivaing

1310w 1 3000 12500 12T 12T 128" 00 12500

C O Recreational Fishil'lg from Boats for General Use Footprint: The general use footprint includes all areas in which the use i3 known e .I v
l I Pelagic S § oocur with some regularity (over the past 3-5 years), regardless of i frequency or intensicyg “f
agic species Dominant Use Areas: Dominant use areas are defined as ocean areas routnely wsed by most {

users most of the tme (within the seasonal parterns for thar use).
Includes:

° ] Gear Types: Recreational fishing from head - Dominant Use Areas e _ remy
o r Pe a I c S e c I e S boats, charters,or privateboats Bl 5 4| T
Fisheries: Pelagic species General Use Footprint -'l_rgla_n len i SN0

Excludes:
I:l EFH Conservation Areas

00N

HTTH

r
4TI

(Any other boat- or shore-based fishing

[ ] Seaward of the 700 Fathom EFH \
Oregon Study Area Jr
[
Territorial 5ea Boundary I'i
!
Use Notes: — RCA Depth Contours (fms) T :
Recreadonal pelagic fishing from boars generally oceurs F F I
within 70 WM ocut and 15 - 20 NM north and seuth of| i g I o

TIrH

4

i
HEVIH

major peris. Major ports are: Astoria, Mehalem,
Garlibaldi, Pacific Cicy, Depoe Bay, Newport, Flerence,
Reedspare. Charleston, Bandon, Gald Beach, Brookings
and Port Orford. Targer spacies include Salmen, Tuna
and occasionally Mahi Mahi,VWahoo and Marlin. Salman
seasen is April — Seprember, with the best fishing in
June — Seprember frem shore to |00 fachems. Tuna can
be caught year-round but mosdy starts with the onset ! f
|

A0

HOTH

of warm weather out to |00 miles. Every year the
peres in liwaco and Garlbaldi host the 'Oregon Tuna

Classie’ tournament series in which participants donate e xaagp 1
their carch to the Crregon Food Bank The main fishing f 4
areas for Salmon and Tuna can vary drasdeally from
year to year and the fishing is largely concentrated by i
how far fishermen are willing o go from ports. Sport f ¢
fishermen In small beaes fish clese to the meuwth of G
Tillamoock Bay and nerth up te Mehalem out to 30 -

i

ATOTH

40 fathoms; the weather in that area can change
quickly, and the boars can run back to the bay with the
ocean and not against it in foul weather. The dory fleer
catches Salmen and Tuna coast-wide and s not limized
o larger ports.

4TTIH

ODFW

T I 50
Miles |
i

AT

Page: 6a Date: 3/11/2015

120700

B O E Bureau of
Ocean Energy Management




Fisheries - NOAA Pacific Regional Ocean Uses Atlas

THE OREGON OCEAN USES ATLAS

CNETRALCOASTKAYAKING.COM

BOE

Recreational
Fishing from Boats
for Benthic Species

Bureau of

Ocean Energy Management

Recreational Fishing from Boats for
Benthic Species

Includes:

(Gear Types: Recreational fishing from head
boats, charters, or private boars

Fisheries: Benthic species including mobile
invertebrates (Rockfish, Halibut, and Crab)
Excludes:

Any other boat- or shore-based fishing

AT

Use Notes:

Mos: recreational benthic fishermen carch Rockfish,
Halibur ar Crab during the spring and summer seasons.
These boars use hook and line for Rockiish or Hadibar|

and raps or pors for Crab Charter boars ongeting
Rockfish and Crab will fish in sore warers hosting ap
w 18 people on board Crab boars will fish up to the
breskers The lrger boars are concentrated around
(Depoe Bay (200 sport boars per day is nor unesual),
Mewport (20 boars) and Garibaldl Halibur & one of
the main species recreadonally fished ourside 3 NML
When fishing for Haltbutr and Lingeod fishermen
ypically sooy within 2 day's =il of port (arcund 30
miles). There are some specific aress char Halbur
Eshers will arger such 35 “Halibor Hill off of Garibaldi,
"Bandan High Spor’. and "Chicken Ranch’ by Perpens
Bank. Groundfish are fished commercially and
recrearionally May | — Seprember 30, inside 30
Ethoms.

T
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Impacts - Fisheries

OCS Study

Potential Mitigation Measures

Identification of Outer Continental Shelf
Renewable Energy Space-Use Conflicts and
Analysis of Potential Mitigation Measures

* Siting
O Large scale - Wind Energy Areas
0 Small scale
" Turbine arrangement
= Existing cable corridors
= Marine vessel traffic corridors
e (Cable burial
* Fisheries Liaison
e Compensation
e Other comments on aspects of design

e Port infrastructure enhancement U.S. Department ofthe Intrior
e (Consider consequences to marine populations

Bureau of Ocean Energy Management

https://espis.boem.gov/final%20reports/5203.pdf gefj\;\t!{/i 2

B O E Bureau of
Ocean Energy Management


https://espis.boem.gov/final%20reports/5203.pdf

Fisheries - Socioeconomic Impacts (East Coast)

OCS Study OCS Study

Socio-Economic Impact of Outer e Socio-Economic Impact of Outer e
Continental Shelf Wind Energy Development Continental Shelf Wind Energy Development
on Fisheries in the U.S. Atlantic on Fisheries in the U.S. Atlantic

Volume I—Report Narrative Volume ll—Appendices

oo

U.S. Department of the Interior M U.S. Department of the Interior BOE M
Bureau of Ocean Energy Management BOE Bureau of Gcean Energy Management B o ot B M
L e e e s

Office of Renewable Energy Programs Office of Renewable Energy Programs

https://espis.boem.gov/final%20reports/5580.pdf https://espis.boem.gov/final%20reports/5581.pdf &"‘“Eﬂ!;-i"’&

B O E Bureau of
Ocean Energy Management



https://espis.boem.gov/final%20reports/5581.pdf
https://espis.boem.gov/final%20reports/5580.pdf

BOE

NOAA Fisheries
O Federal Fishery Management Plans
O Essential Fish Habitat
O Endangered Species Act

Department of Energy & Labs

DOI — Bureau of Safety and Env Enforcement

DOI — US Geological Survey

DOI — US Fish & Wildlife Service

DOI — National Park Service

NOAA — National Centers for Coastal Ocean Science
NOAA — Ocean Exploration

NOAA — National Marine Sanctuary Program
National Space and Atmospheric Administration
Tribes/Government-to-Government Consultations

NOAA Sea Grant
O California (2)
O Oregon
0 Washington

Bureau of
Ocean Energy Management

External Information and Studies

California Dept of Fish and Wildlife (CDFW)
O Landing and Logbook Data
O State Fishery Plans and Summaries
California Energy Commission
California Ocean Protection Council
Oregon Dept of Fish and Wildlife (ODFW)
O Landing data
O State Fishery Plans and Summaries
Local Governments
Industry
O Energy Industry
O Recreational Fishers and Associations
0 Commercial Fishers and Associations
O Environmental Consulting Businesses
O Other Maritime Industries
Academia
Non-Governmental Organizations
Public
Others




Fisheries — Socioeconomics

+ Value (ex-vessel) of California “
”rl |I:J ;:gg:llrgeoré:sial marine fisheries
"F’r,'f;"%' ' [] s6.13-$1.000 / !21{,‘{3;“2&@";"“"““
[ s1.001 - 35,000 . —
] ss001-sto000 [ B | All Fisheries value-km
ol B BRANI el 1931 - 2005
' pcarsor [ 350,001 - $100,000 ‘_ = :

Il 100,001 - $250,000 ' | $6.13 - $1.000
; = $250,001 - $500,000 | ﬁr—l : ’
& $500,001 - $1,000,000 | ]
pes [l s1.000,000 - 29,311,792 | 3 _'_ / $1,001 - $5,000

o — | 1_% g ureka $5,001 - $10,000
. % Ban $10,001 - $25,000
M po r | L . Cage Mendocino $25.001 - $50.000
| (
R - $50,001 - $100,000
IO s
| ELI %3 B $100,001 - $250,000
: L] ]|
a L I 250,001 - $500,000
L . - g T ot B
¥ " Tijuana Mexicali ~ | | _/’LT ragg - 5500!001 " $1 ’000‘000
| W
Gridded overlay of total monetary value of commercial fisheries landings, 1931- T TC8 - $1,000,000 - $29,311,792
2005, summarized from the California Department of Fish and Wildlife catch

blocks. Adapted from Miller et al. 2017, Can. J. Fish. Aquat. Sci. 74:1732-48.

B O E Bureau of
Ocean Energy Management




Fisheries - Summary of Landing Data 1

Ex-vessel value (2019$) of landings for some California commercial fisheries

Average Annual Depth (m) or

Call Area

Ex-vessel Landings Regional Local Offshore Range (km)  Overlaps with
Value (2019S) Statewide EPC Harbor of Potential Fishing  Potential Fishing
2009-2018* Value% Value% Value% Groundst Grounds?
California Statewide $ 216,128,424 100%
Eureka Port
S 38,907,766 18% 100%
Complex (EPC)
Eureka Harbor S 14,762,368 7% 38% 100%
Dungeness crab $ 8,451,701 4% 22% 57% less than 230 m No
Sablefish S 1,870,730 < 1% 5% 13% 57to 1524 m Yes
Dover Sole S 1,289,162 < 1% 3% 9% 27t0914m Yes
Ocean (pink) shrimp S 661,688 < 1% 2% 4% 73t0229m No
Petrale sole S 547,548 < 1% 1% 4%  18to 460 m No
Thornyheads S 494,852 < 1% 1% 3% 26to 1524+ m Yes
o 0 0 greater than
Albacore tuna S 391,040 <1% 1% 3% 2t km offshore No
Chinook salmon S 306,987 <1% <1% 2% 0 to 46 km offshore Yes
Night/Surf smelt $ 201,904 <1% <1% 1%  surf zone No
All other species $ 546,756 < 1% 1% 4%
Trinidad Harbor $ 2547544 1% 7% 100%
Dungeness crab S 2,514,008 1% 6% 99% less than 230 m No
S

All other species 33,536 <1% <1% 1%

B O E Bureau of
Ocean Energy Management

* Landing data downloaded from
https://www.wildlife.ca.gov/Fishing/Co
mmercial/Landings and adjusted to June,
2019 values using the Consumer Price
Index Inflation Calculator
https://data.bls.gov/cgi-bin/cpicalc.pl.

t Depth data obtained from (1) Status
of the Fisheries reports at
https://www.wildlife.ca.gov/Conservati
on/Marine/Status for Dungeness crab,
ocean (pink) shrimp, petrale sole,
coonstripe shrimp, Pacific hagfish, and
black rockfish, and (2) Miller and Lea
1976. Guide to the Coastal Marine Fishes
of California, Calif. Dept. Fish and Game,
Fish Bull. No. 157, for sablefish, Dover
sole, petrale sole, longspine and
shortspine thornyheads, surf smelt, night
smelt, and black hagfish. Albacore and
Chinook offshore range obtained from
Industrial Economics, Inc. 2012. BOEM
OCS Study 2012-083. Original data
converted to metric units when
necessary.




Fisheries - Summary of Landing Data 2

Ex-vessel value (2019S) of landings for some California commercial fisheries

Average Annual Depth (m) or Call Area S umm ary
Ex-vessel Landings Regional Local Offshore Range (km)  Overlaps with .
Value (20199) Statewide EPC Harbor of Potential Fishing Potential Fishing ° Eureka Port Complex IS an
2009-2018* Value% Value% Value% Groundst Grounds? importa nt flShlng comm Unity
California Statewide $ 216,128,424 100% . Dungeness Crab is the most
Ez:k?el:((:;tPC) $ 38907,766 18% 100% important Species harvested
P » Pacific Groundfish Fishery
Crescent City Harbor $ 19,511,137 9% 50% 100% (Sableﬁsh Dover Sole
Dungenesscrab $ 15,144,538 7% 39%  78% lessthan 230 m No ; N
Ocean (pink) shrimp S 2,716,064 1% 7% 14% 73t0229m No Thornyheads’ HagﬁSheS) has the
Sablefish $ 410664 <1% 1% 2% 57t01524m Yes most overlap with Call Area
Coonstripe shrimp $ 343,493 <1% <1% 2%  less than 185 m No e Eureka Harbor fishers may
Black rockfish $ 216,766 < 1% <1% 1%  less than 366 m No experience the highest reduction
All other species S 679,612 <1% 2% 3% i fichi d
All other locations  $ 1,483,021 <1% 4% 100% .y ISh m.g grou.n S.
Dungeness crab S 992,994 <1% 3% 67% lessthan 183 m No * Furt er.mveStlgatlon (a) f:O "
9to 732 m, determine ability to troll inside
Hagfishes $ 348,353 < 1% <1% 23% generally less than Yes Windfarm, and (b) understand
549 .
" potential FAD effect for Albacore
Chinook salmon $ 102,334 <1% <1% 7% 0 to 46 km offshore Yes t
All other species $ 39,340 < 1% <1% 3% und |

B O E Bureau of
Ocean Energy Management



Future - Vessel Monitoring System and Landing Data

Example from a similar project

Vessel Monitoring Systems (VMS) offshore New York

Is a general term to describe systems
that are used in commercial fishing to '
allow regulatory agencies to track and
monitor the activities of fishing vessels
to prevent illegal activities and thus
protect the resource which enhances
the livelihoods of fishers.

B O E Bureau of
Ocean Energy Management




Cumulative Impacts

&
What about the cumulative effects of spatial closures to fishers? Z

m West Coast Recreational Fishing Closures, 2015 ||_|_J West Coast Commercial Fishing Closures, 2015
Uploaded by Eli Harland Uploaded by Eli Harland
Q Downloadlf Q Downloadl

mee UNITED
STATES

STATES

B O E Bureau of
Ocean Energy Management



Fisheries — Port Infrastructure

I

OCS Study
BOEM 2016-011

OCS Study
BOEM 2016-034

The Identification of Port Modifications
Determining the Infrastructure Needs to and the Environmental and
Support Offshore Floating Wind and Marine Socioeconomic Consequences

Hydrokinetic Facilities on the Pacific West
Coast and Hawaii

US Department of the Interior

Bureau of Ocean Energy Management BOE M
Pacific OCS Region Busean or Ocy

wor Ocian Enerar Manscemon

US Department of the Interior

Bureau of Ocean Energy Management BOE M
Office of Renewable Energy Program s Ot G M

https://espis.boem.gov/final%20reports/5503.pdf

“,\E,NT OF 3,
https://espis.boem.gov/final%20reports/5508.pdf S -
B O E Bureau of
Ocean Energy Management



https://espis.boem.gov/final%20reports/5508.pdf
https://espis.boem.gov/final%20reports/5503.pdf

Fisheries — Port Infrastructure

Future work: Build upon existing information on fishing communities and port infrastructure

Commercial Fisheries o

Santa Barbara Channel--
Associated Infrastructure Needs

California’s North Coast Fishing Communities
Historical Perspective and Recent Trends

Eureka
Fishing Community Profile

CITY OF MORRO BAY

FISHING COMMUNITY SUSTAINABILITY PLAN

Accepied by City Councill Apr 2014

Caroline Pomeroy, Cynthia J. Thomson, Melissa M. Stevens %

Carolynn 5. Culver  John B. Richards  Caroline M. Pomeroy

B O E Bureau of
Ocean Energy Management



BOE

Shoreside Economic Analysis for
the Oregon Territorial Sea Plan

Fisheries — Port Infrastructure

Future work: Build upon existing information on fishing communities and port infrastructure

Final Report

Report to Oregon Department of Fish and Wildlife

Authors:
Taylor Hesselgrave
Charles Steinback

Cheryl Chen
Kristen Sheeran
Jon Bankoski
Sarsh Kruse

John Stevenson
Scolt Fletcher
Leanne Weiss
Nick Lyman

4 October 2011

v ecotrust

Bureau of

Ocean Energy Management

A Pilot Study in Two West Coast Marine
Fishing Communities,
Astoria and Newport, Oregon:
Perspectives From Fishing Community
Members

p——

Report Prepared by
Jennifer L. Langdon-Pollock
January 2006

Pacific States Marine Fisheries Commuission
Economic Fisheries Information Network

205 SE Spokane Street, Suite 100
Portlan

7202-6413
503-393-3100
fin(@psmfc.org ~ hitp://'www_psmfc.org/efin

OREGON'S
CHANGING
COASTAL FISHING
COMMUNITIES
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Monitoring Studies

Real-time Opportunity for Development Environmental Observations
(RODEO) (AT-14-01) Ongoing

https://[www.boem.gov/sites/default/files/documents/environment/environmental-studies/RODEO.pdf

Block Island Wind Farm
(Rhode Island State waters) \

Dennis Schrbédér / NREL

B O E Bureau of
Ocean Energy Management


https://www.boem.gov/sites/default/files/documents/environment/environmental-studies/RODEO.pdf

Where to Find Data and Maps?

 California /)
DataBasin

https://caoffshorewind.databasin.org

California Offshore Wind
Energy Gateway

A «

* Oregon
West Coast Data Portal in development

https://portal.westcoastoceans.org

WEST COAST OCEAN
« www.MarineCadastre.gov DATA PORTAL

An Ocean of Information
A Joint BOEM and NOAA initiative providing authoritative

=NT OfF
<WE 75
& s s
AP “\\t{// 2

B O E Bureau of
Ocean Energy Management



http://www.marinecadastre.gov/
https://portal.westcoastoceans.org/
https://caoffshorewind.databasin.org/

Where to Find BOEM Reports?

Selected BOEM-Funded Research
Informing Renewable Energy
Offshore Oregon

Selected BOEM-Funded Research
Informing Renewable Energy
Offshore California

| BOEM-Funded Research
ng Renewable Energy
Offshore Oregon

g Renewable Energy
Offshore California

DECEMBER 2019 DECEMBER 2019

BOE

Information Synthesis & Socioeconomic Studies

Completed [2010) — Updated Summary of Knowledge: Selected Areas of the Pacific
Coast

This study by Mangi Envircnmental Group compiled and analyzed information generated
after 1977 about the coastal and marine environment from Grays Harbor, Washington to San
Francizco Bay, and from Santa Barbara County to the U.S.-Mexico border. It identified early
information and data gaps about oceanographic resources and potential impacts of offshore
renewable energy development.

Report (BOEMRE 2010-014)- hitpsy//espis boem_gov/final%20reports/4955_pdf

Compieted (2013) — Oregon Marine Energy i Science
Conference

This conference — coordinated by and held at Oregon State University, Corvallis — brought
together an international group (including 40 Oregon specialists) o review existing and
Ongping science pertinent to marine renewable energy. This expert group reviewed existing
research and prioritized data gaps and needs for basefine conditions, environmental effects,
and monitoring studies.

Report (BOEM 2013-0113}: hitps://espis boem. gow/finaiX20reports/S255. pdf

Completed [2015) — Pacific Offshore Time Series Wind Resource Analysis
This study by the US. Department of Energy/National Renewable Energy
Laboratory (NREL) addressed time-series analysis of wind speed data along the coasts
of Washington, Oregon, California, and Hawaii, scaled to BOEM's aliquot grid {2 unit
of leating). Average wind speed & provided by month, by hours of the day, and for
3 long-term (17-year) time series. Data are available through Wind Prospector, NREL's
wetrbased GIS sppication, which provides easy sccess to wind resource datasets and
supports resours assessment and splorstion with wind

Dota: https //maps nrel gov/wind-prospecton

Bureau of
Ocean Energy Management

https://www.boem.gov/Selected-
BOEM-Research-Renewable-CA/

https://www.boem.gov/Selected-
BOEM-Research-Renewable-OR/

Information Synthesis & Socioeconomic Studies

Completed (2010) — Updated Summary of Knowledge: Selected Areas of the Pacific
Coast

This study by Mangi Environmental Group compiled and anafyzed mformation genersted
after 1977 about the coastal and marine environment from Grays Harbor, Washington to San
Francisco Bay, and from Santa Barbara County to the U_S.-Mexico border_ It identified early
information and data gaps about oceanogr aphic resources and potential impacts of offshare
renewabie energy development.

Report {BOEMRE 2010-014]- hitps/fespis boern gow/finaf%a0reports/d955 pdf

Completed (2013) — Oregon Marine Renewable Energy Environmental Science
Conference

This conference — coordinated by and held 2t Oregon State University, Corvallis — brought
together an international group (including 40 Oregon specialists) to review existing and
ongoing science pertinent to marine renewabie energy. This expert group reviewed existing
research and prioritized data gaps and needs for basefine conditions, environmental effects,
and monitoring studies.

Report (BOEM 2013-0113} https//espis boem gov/finai%20reports/5255 pdf

for the Outer Conti Shelf

Completed (2014] — Industry
off the State of Oregon

This study by the U.S. Department of Energy/Pacific Northwest National Laboratory
developed maps and other spatislly sxplict products to identify general areas whers it may
be technologically and economically feasible to site renewable energy devices on the Oregon
Outer Continental Shelf (DCS). it examined the latest industry technologies for offshore wind
and wave energy for the Oregon OCS

Report (BOEM 2014-558): hitps//fwwae_ boem. gow/20148-558/



https://www.boem.gov/Selected-BOEM-Research-Renewable-CA/
https://www.boem.gov/Selected-BOEM-Research-Renewable-OR/

Where to Find BOEM Reports?

Environmental Studies Program Information System (ESPIS)

https://marinecadastre.gov/espis/#/

2 SHARE ? HELP

NORTH A
AMERICA
ASTA A5
At
Paci 3
Ps
FIEREC B WE FOUND 90 RESULTS MATCHING YOUR SEARCH SORT BY END DATE NEWE v
B DATE RANGE e
Download TXT Download CSV
——
Bureau of Ocean Energy Management; Multi-Agency Rocky Intertida
Network
SHOW ALL v
Q Pacific [32019-2024 W Baseline
e This is an ongoing study.
'REGION PACIFIC v Please see link under "BOEM Study Reports and Documents” for more information.
I &
[{nf
£ RESET FILTERS
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