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U.S. Pacific Wave Energy Efforts

2004 Sept — Oct 11-12 Oct 2008 NNMREC Sept 2011 Aug — Oct
Wave Energy Test 2007 2007 Established 2008 Aguamarine 2012
Site (WETS) Finevera Ecological Effects Columbia Power Power leased CPT 1:7 scale
established off  deployed off  of Wave Energy Technologies offices in device deployed
Marine Corps Newport OR Development NNMREC tested off Newport, OR off Newport, OR
Base Hawaii. PB- g sgm=m Workshop held at > ™ Newport, OR at PacWave-N

HMSC in
Newport, OR

40 deployed in 30
m berth

OregonState  UNIVERSITY of
University ~WASHINGTON

(HINMREC in 2009)

2014 Wave Energy Test Site (WETS) added berths 60 & 80 m depths.
2015 & 2018 - Azura device deployed
2016 & 2018 - Lifesaver device deployed
2023 & 2024 — C-Power SeaRay deployed



Presenter Notes
Presentation Notes
Azura first deployment was 18 months!
Re-deployment with updates: Device motions matched numerical predication well but PTO was unable to respond to the higher torque, high frequency oscillations
2nd deployment of Fred Olsen: 84% uptime of WAMP/WiBotic Systems using WEC-generated electricity
C-Power SeaRay deployed in October 2023 and June/July 2024
OE device arrived in Hawaii in 2019, fixed in shipyards, but then Covid, started testing in July 2024 866 tons. Going to deploy at EMEC next.
Oscilla has been in HI for a long time but hasn’t deployed. 
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Buried cable |
Cables bring power to back to shore
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PacWave!
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Start of Start of FERC Start of
preliminary licensing construction
design process

Feasibility BOEM lease Final BOEM lease End of
study application license application executed construction
submitted submitted
Start of Site Draft FERC license
community selected license application issued Start of
site selection submitted operations
Start of
federal & state Permitting
permitting complete

Permitting, Design and Engineering Construction & System Testing Operations




Preliminary Design & Site Selection (2011 -2013)

Factors considered during site selection
included:

* Water depth (less than 100 meters)
 Seafloortype (sand seafloor) A" eoa
* Distance from shore o e e
 Distance from port (<1 hour transit) % & ; s

* Existing ocean users and potential space- PeE s ""'
use conflicts )
Four communities were initially identified in 2011:
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Preliminary Design & Site Selection (2011 -

OSU held a series of community meetings in
each of the 4 locations to assess community
interest.

In September 2012, the focus narrowed to
Newport and Reedsport.

Community Site Selection committees were
formed in each community and included:
local fishermen, tribes, local government
officials, resource agencies, port operators,
utility operators and the public at large.

Proposals were submitted in December 2012.
Newport was selected in January 2013.

2013)

Newport

]
' Reedsport

/
¢ Coos Bay

PacC



Preliminary Design & Site Selection (2011 -2013)

Factors considered during site selection P
included: N
* Water depth (less than 100 meters) e
 Seafloortype (sand seafloor)
* Distance from shore

e

* Distance from port (<1 hour transit)

* Existing ocean users and potential space-
use conflicts

APPROACHES T
~ YAQUINA BAY

Key Newport stakeholders were Fishermen
Involved in Natural Energy (FINE):

* Established by Lincoln County
* Represented spectrum of fisheries

* Tasked with reviewing all applications for
the siting of wave energy facilities and
submitting recommendations to the Board Pac




Permitting, Design, and Engineering (2013 - 2020)

US Fish & Wildlife Service

National Marine Fisheries Service

>

Oregon Department of Fish & Wildlife

Federal Energy Regulatory Commission

US Coast Guard

Bureau of Ocean Energy

>

Department of Land Conservation & Development

> <€
Management

Federal | State

US Army Corps of Engineers

MLLW

Oregon State

€

ent of Environmental Quality

Parks

US Army Corps of Engineers

(seafloor only)

(seafloor and water column)




Permitting, Desigh and Engineering (2013 - 2020)

State
* Oregon Department of Fish & Wildlife
* Oregon Parks and Recreation Department
* Oregon Department of State Lands
* Oregon Department of Land Conservation &

Federal
* Federal Energy Regulatory Commission
* National Marine Fisheries Service
* Bureau of Ocean Energy Management
* US Fish & Wildlife Service

: Development B e
Us Army Corps of I?nglneers « Oregon Department of Environmental Quality .~ — = -
* National Park Service : — 34
* Oregon Department of Transportation e

* US Coast Guard
 US Department of Energy
* Environmental Protection Agency

* Oregon Department of Energy
e Office of the Governor
e Oregon Public Utility Commission
Tribes
* Confederated Tribes of the Siletz
* Confederated Tribes of the Grand Ronde

Municipal
* Port of Newport
* Port of Toledo

County e City of Newport

* Lincoln County Other

. * Fishermen Involved in Natural Energy (FINE)
Utilities e Surfrider

* Central Lincoln People’s Utility District

. * Oregon Wave Energy Trust
* Bonneville Power Administration

 Oregon Shores

Collaborative Workgroup (CWG) Members Pac


Presenter Notes
Presentation Notes
FERC lead
Blue = cooperating agencies, so ONE NEPA


3 TECHNOLOGIES
Underground, Underwater, Under-lce

Cable Routing Desktop Study
For
Power Cables Near
Newport, Oregon

For
Northwest National Marine Renewable Energy
Center
Pacific Marine Energy Center
Oregon State University

Submitted By: 3U Technologies

November, 2014

Permitting, Designh and Engineering (2013 - 2020)
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Permitting, Desigh and Engineering (2013 - 2020)

Pacific Marine Energy Center - South Energy Test Site

N / . 3
N L Legend

~Newpo, L == Sybmarine Cable Route
F=1 mes HDD Route

/
/7y

- Shoreside Properties
City Limits
Study Area

All depictions of project structures
| within maps and figures are for
ILLUSTRATIVE purposes only

2 square
nautical miles

Potential Cable Routes, HDD Routes & Shoreside Sites




Permitting, Desigh and Engineering (2013 - 2020)
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Presenter Notes
Presentation Notes
Electrical Resistivity ER
Seismic Refraction SR
Seismic Refraction Microtremor ReMi
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PacWave Environmental Surveys

1. Site Characterization

* Characterize spatial and temporal variability in habitat characteristics
(physical/acoustic) and species distributions in the project areas

 Identify species potentially unknown to the area

* Inform the design and implementation of future pre-installation and post-
installation surveys

2. Pre- and Post-installation Monitoring

 Per license requirements

3. Opportunities for Research



PacWave Environmental Surveys

¢ Benthic Invertebrate and Sediment grabs

¢ 2010-16, 2020-2021 @ PacWave North
¢ 2013-15, 2019, 2021-2025 @ PacWave South

Qa Flatfish trawls PacWaveNo
0 2010-15 @ PWN

NH 70
&

4

<% Seafloor Videos
+ 2012 & 2024 @PWN, 2022 — 2025 @ PWS v/

Nji 860
L

NPT-5 70
&

o Dungeness Crab pots
o 2013-15 @ PWS

» Marine Bird and Mammal ship-based observations »
» 2013-15 @ PWN & PWS PacWaveSouth
Acoustics (hydrophones deployed)
2011-13 @ PWN L
2015, 2022-2025 @ PWS : 2 :

* Electromagnetic Field mapping (also lab studies) =




Get the full story at https://www.youtube.com/watch?v=DQ-HJ30SBgl|

Sarah Henkel Dan Hellin

Acting Director, PMEC Director

Environmental Studies Lead, PacWave PacWave
sarah.henkel@oregonstate.edu dan.hellin@oregonstate.edu
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pmec.us pacwavenergy.org
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