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: Date Baseline Initiated:
Site Ecological / Human Dimensions

Lo Redfish Rocks —— 2010 /7 2010

Otter Rock | 2010 / 2010
Cape Perpetua = 2012 /7 2010

Cascade Head 2012 / 2010

-~ Cape Falcon 2014 / 2010
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Monitoring Reports Avalilable:
www.oregonocean.info/marinereserves/science







Mike Morrow
M3 Wave LLC
Salem, Oregon June s5th 2014






Overview:

*APEX is a submerged pressure differential wave energy system
*M3 is proposing to do a short-duration test in late Summer
*NOT grid connected
Camp Rilea REFSSA site

30ft long device
*2-6 weeks max wet time
*Permitting through Army Corps, Department of State Lands, others

*What, where, when






M3 Wave's technology is a submerged,
stationary wave energy device that converts
wave pressure into electricity.

USDOE Water Power Peer Review Panel:

“This is a disruptive technology.”
-DOE/EERE Water Power Review
November, 2011, Washington, DC

NOT VISIBLE e,
~ FROM SURFACE WAVES-TO-WIRES L
> : CONVERSION MID-DEPTH/
-  NO EXPOSED MECHANICAL | - NEAR SHORE
~ OR ELECTRICAL SYSTEMS
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Benefits of Submerged

Before
Deployment Deployment*

*(Illustrative purposes only, USCG marker buoy not shown)





ow it works

Phase A
As the crest of the wave Wave

passes the Side A chamber,

the pressure increases and _
compresses the chamber, Side B
forcing air through the turbine. TURBINE

Seabed
Pa> Ps

Phase B

As the wave continues to move
toward Side B, the Side A
chamber expands and Side B

compresses forcing air in
the other direction through the .
turbine . Side A

Side
TURBINE B

Pa< Pe

Direction of Wave Movement

Air Air
Chamber A Chamber B






APEX Mission Objectives

N
‘Demonstrate deployment and recovery of submerged wave energy system
bl «Low cost/ minimal infrastructure
& Recovery y
N

* Demonstration of OAC remote start/stop and throttling in open water conditions
* Measurement and data logging of OAC velocities

Operation
- J
\
* Demonstration of electricity extraction from OAC airflow
A © Measurement and data logging of electrical generation
Conversion ‘
N

* Demonstration of continuous station power to sensor payload

eS¢ Include power smoothing and short-term storage
Power
J






APEX Hardware Profile

* DURATION: 2-4 weeks starting Sept 2014
- DEPTH: 7 fathoms
(0)

* Nominal wattage 10’s-100’s;

P * NOT grid connected

* Dry weight: 5,000lbs

P * Hx Wx L: 1m x 2m x 10m (3ft x 7ft x 30ft)

* No chemicals, no biocides, no toxic anti-fouling coatings

D&.nt * Crane off deck of vessel

"
I
. * System operating fluid: Air






«Sits directly on ocean floor
Internal and external data
monitoring, storage, and
telemetry

Internal power dissipation






Dry weight: 5,000Ibs

Lift point (shackle mount, max load 10,000lbs each lift point)

Centroid (dry)






APEX Siting

Camp Rilea REFSSA- near SDZ; ~1.25mi off shore of Sunset Beach

‘I Camp Rilea

Designated TSP Renewable Energy Study Site

* Suitable boat ramps in Warrenton, Astoria, and Nehalem/Garibaldi
* Numerous surf entry locations

Extensive historical data on sediment transport

-« Close to fabrication and deployment resources in
Astoria and Warrenton.






08

o7

_

Proposed M3 Wave Energy Testing Area, Camp Rilea REFSSA

*Note - Bathymetric (underwater depth) values depicted in fathoms. 1 fathom = 8 feet Map Scale = 1:50,000
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Rising and setting times for the Sun

(Portland)|

Date

Aug 1,

Aug 2,

Aug 3,

Aug 4,

Aug 5,

Aug 6,

Aug 7,

Aug 8,

Aug 9,
Aug 10,
Aug 11,
Aug 12,
Aug 13,
Aug 14,
Aug 15,
Aug 16,
Aug 17,
Aug 18,
Aug 19,
Aug 20,
Aug 21,
Aug 22,
Aug 23,
Aug 24,
Aug 25,
Aug 26,
Aug 27,
Aug 28,
Aug 29,
Aug 30,
Aug 31,

2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2C
201-
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014
2014

Sunrise

5:55 AM
5:56 AM
5:57 AM
5:58 AM
5:59 AM
6:00 AM
6:02 AM
6:03 AM
6:04 AM
6:05 AM
6:06 AM
6:08 AM
6:0¢

6:1
6:19=
6:20 Al
6:21 AM
6:22 AM
6:24 AM
6:25 AM
6:26 AM
6:27 AM
6:28 AM
6:30 AM
6:31 AM

Sunset

8:38 PM
8:37 PM
8:36 PM
8:34 PM
8:33 PM
8:32 PM
8:30 PM
8:29 PM
8:27 PM
8:26 PM

753 PM
7:57 PM
7:55 PM
7:54 PM
7:52 PM
7:50 PM

;Length ofday ~—

| This day

14h 43m 52s
14h 41m 23s
14h 38m 52s
14h 36m 20s
14h 33m 45s
14h 31m 09s
14h 28m 30z
14h 25

@ 14s
:5n 40m 15s
13h 37m 15s
13h 34m 15s
13h 31m 14s
13h 28m 12s
13h 25m 09s
13h 22m 06s
13h 19m 03s

Di

AUGUST 2014

Tide Predictions for Northern Oregon Coast Beaches
Pacific Standard Time

HIGH TIDE LOW TIDE
HT HT HT HT
DATE (ft)l TIME| (ft)] TIME| (ft) TIME| (ft)
4:55| 6.8] 10:18
5:32] 6.8 1053
6:17| 69| 11:38
7:12] 69 12:34| 2.4
8:15| 7.0 1:43| 27|
] 2:58] 28|
4:07| 286
5:10| 2.2
6.4 6:12| -12| 6:08 1.7
6.9 6:59| -1.4] 7:03
7.3 7-44| 1.4 7 3
7.6 8:27 =1
""" 7.8 996 -08
7.8 9-§1] 02
7.6| 10: 0.5
73| 1122
52 7.0 1 12:16| 1.9
A 8:08| 49| 7:48] 67 1:18| 2 4
T 9:20| 5.0 2:26| 27
w| 10:23| 52 3:33| 2.7
T| 11:16] 5.6 4:32| 2.5
F| 12:01] 5.9 5:23| 2.0
s 12:40| 6.2 6:08| 1.9
s 1:15| 6.4 6: b 1.6
M 1:47| 6.5 7[20 -02 .
E 2:17| 6.6 ASC 0.0
W 2:44| 6.3 8 0.2
T 3:10] 69 8:46|—105
F 3:37] 7.0 9:14| 08
S 4:08| 7.0 9:45| 12
s 4:24| 70| 1021 4.7
bold=PM minus|/bold=PM

descent
windows

Transit/Descent Phase
Aug 14, 15, or 16, 2014

Backup
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I Army Corps- Nationwide Permit

\

P — onitoring:
H DSL- Rule Division 140: Demonstration Project eAcoustic

e e e s EMF
*Sediment
*Biological
activity
ROV
eSonar

+ Temporary Use Authorization
+ Territorial Sea Plan Consistency: Part 5

+ JART will be triggered

| Environmental monitoring

+ Will be lead by OSU using plan developed in 2012-2013
* Focus on: Benthic organisms, sediment transport, acoustics, EMF






Camp Rilea Surface Danger Zone Copyright 2014 M3 Wave
TSP REFSSA Site W info@m3wave.com
September, 2013 Setmarged gD Were R I
Photo by Mike Morrow - M3W~ ol
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What about Oregon’s coastal ocean?






Evidence for Upwelling of Corrosive

“Acidified” Water onto the
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ond (7
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What about Oregon’s coastal oceans?

I
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hypvoxia
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ocean acidification
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ocean acidification
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OA makes landfall (and is a shelf-wide feature)






What we see on the beach reflects what is
happening offshore

Inner-shelf mooring

9-Apr 23-Apr 7-May 21- May 4-Jun 18-Jun ZJuI 16Ju| 30Ju| 13-Aug 27- Aug 10-Sep 24-Sep 8-Oct 22-Oct






Is what we see natural?

100% - Neat-Future

00
o
X
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40%
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Inner-shelf mooring
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How well are we doing monitoring our coast?

Netarts Bay \
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How well are we doing monitoring our coast?
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* QOcean Acidification and
Hypoxia are linked stressors

Ocean

Acidification Wi
A o Coast-wide challenges

* Need to make the science in
this rapidly moving field
accessible to decision
makers

Need to identify what we
don’t know but really need
to know

QST

Ocean Science Trust
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CO, uptake has measurably changed ocean chemistry
and has made it harder for organisms to grow shells

400 840
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F_ ‘Ocean acidification in Oregon’s coastal
- ocean: update on the state of the science

Francis Chan & Burke Hales

L

oce

Partnership for Interdi-s_ctiplin-ary‘_s_tudies of Coastal Oceans

——






CO2 Concentration (ppm)

The ocean has absorbed vast amounts of CO2 the
we’ve put into the atmosphere

Carbon dioxide concentration at Mauna Loa Observatory
e
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Environmental Compliance Manager

Northwest National Marine Renewable Energy Center

Ocean Policy Advisory Council
5 June 2014






National Marine Renewable
Energy Centers

Northwest National Marine {'\
Renewable Energy Center
(NNMREC) U.S. DEPARTMENT OF

ENERGY

* University of Washington (tidal)
e Oregon State University (wave)

Southeast National Marine
Renewable Energy Center

Hawaii National Marine (SNMREC)
Renewable Energy Center
(HINMREC) e Florida Atlantic University
o
Y * Ocean Current

* University of Hawaii e OTEC

e Wave
e OTEC
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PMEC North Energy Test Site (NETS)

NNMREC Wave Energy Test Slte Map
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PMEC South Energy Test Site (SETS)

acific Marine Energy Center
South Energy Test Site

. Research vessel iz 3 Operations & Storage
F= d

Wave devices - N Office §pace& o
under test e M&mr s Center

Devices will be
4== 6 Nautical miles from shore
(6.9 Miles)

QP

Buried cable
Cables bring power to back to shore
shore and connect to utilities

f

Sub sea pod

NETS

North Energy

Test Site

2 Nautical Miles
From Shore ]

e SETS |
Anchoring infrastructure not shown . South Energy . _:
Test Site
5 Nautical Miles
From Shore

i U.S. DEPARTMENT OF w
Eﬂm'\f.ﬁ%ﬁ Usu mE 6 ENERGY 6 OregonWaveEnergy  UNIVERSITY of
e e e O s st imray ot WASHINGTON
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Potential Cable Routes

y Test Site

Legend

=== Submarine Cable Route
=== HDD Route

I shoreside Properties
| City Limits

- Study Area

Pacific Marine Energy Center - South Energ

All depictions of project structures
within maps and figures are for
ILLUSTRATIVE purposes only.
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Marine Survey

Team: Dr. Chris Goldfinger - Professor of Marine Geology, OSU
Dr. Clare Reimers - Professor of Chemical Oceanography, OSU
Bob Eder - Fisherman, Newport, OR
Larry Mackey - 3U Technologies Lic

Status: Currently underway
Fieldwork completed by June 2319?

Vessels:  R/V Pacific Storm and the Timmy Boy






lllustration of Subsea Cables

NOTTO SCALE
6-7 miles
Utility
Connection South
Building ) ) Energy
Approximately 2/3 mile Test

Subsea Transmission Cables
H i
pDTondult (birlecl 36 fect halow sealaen)

(up to 165 feet below seafloor)

Subsea Connector
(or“power pod")






lllustration of SETS with 6 WECs

lllustrative PMEC-SETS Iayout (cables and connectors are NOT to scale)

1.8 nm

Large Oscillating Water Column
on 4-point mooring

1.1 nm

Legend
< WEC
——— Mooring leg
[ ] Subsea connector

"\ Subsea transmission

cable

__— Umbilical cable

Point Absorber
on 3-paoint mooring

Point Absorbers
on 3-point moorings

0 100 200

Point Absorbers
on single-point moorings

N

300 400 500 /
[ S E— ]

meters

NNMREC - 03/2014






lllustration of SETS with 15 WECs

lllustrative PMEC-SETS Iayout (cables and connectors are NOT to scale)

1.8 nm

Large Oscillating Water Column Attenuators
on 4-point mooring on 3-point moorings

Legend
< WEC
——— Mooring leg
[ ] Subsea connector

"\ Subsea transmission

cable

__— Umbilical cable

1.1 nm

Point Absorbers

Point Absorbers
on single-point moorings

on 3-point moorings

N

0 100 200 300 400 500 /
[ S E— ]

meters

NNMREC - 03/2014






Regulatory Process Status

Action Date
Unsolicited Request for Research Lease Submittal June 17, 2013
BOEM-Oregon Task Force Review December 5, 2013
BOEM Research Lease Request Notice of Unsolicited Lease Request, Request for Competitive Interest (RFCI) March 24, 2014
RFCI Comment Period March 24 - April 23, 2014
Determination of No Competitive Interest PENDING/June 20, 2014
Notice of Intent (NOI) & Preliminary Application Document (PAD) April 15,2014
_— Notice of Intent (NOI) & Preliminary Request to Use Alternative Licensing Procedures (ALP) & Communications Protocol April 15,2014
Application Document (PAD) NOI/PAD/ALP Request Comment Period April 15 - May 15, 2014
Notice of Commencement of Proceeding, Approval of Request to Use ALP May 27, 2014
Scoping Notice & Request for Information
June 6, 2014
Scoping Document 1 & List of Proposed Baseline Studies
TN NEPA Scoping, Public Meeting & Study Scoping Meeting & Site Visit July 9-10, 2014
' PlanDevelopment Scoping Comment Period July 10 - August 8, 2014
Scoping Meeting Minutes August 9, 2014
Scoping Document 2 & Baseline Study Plans September 16, 2014
With the exception of completed activities, all dates are anticipated and subject to change Complete Current
BOEM - Bureau of Ocean Energy Management Pending Anticipated

FERC - Federal Energy Regulatory Commission

Public Comment Period

NNMREC

LR B TR LN
Bl Sy i






Regulatory Process Status

Action

Date

Baseline Studies

Commence Baseline Studies

September 29, 2014

FERC
Six Month Progress Report Progress Report 1 October 13,2014
Draft License Application, Preliminary Draft License Application, Preliminary Draft Environmental Assessment (PDEA) March 2015
FERC Draft EA, Draft BA DLA Comment Period April 2015
Six Month Progress Report Progress Report 2 April 12, 2015
Baseline Studies Complete Baseline Studies September 2015
FERC Six Month Progress Report Progress Report 3 October 20, 2015
Baseline Studies Study Report November 2015
Final License Application, Applicant Final License Application, Applicant Prepared EA, Final Draft BA Filed December 2015
FERC, BOEM | d EA (APEA), Final Draft BA
repare » Final Dra EA Comment Period February - March 2016
Response to Comments
FERC, BOEM | NEPA Determination June 2016
Finding of No Significant Impact (FONSI)
BOEM Lease Agreement Execute Lease Agreement July 2016
FERC License Order Issue License Order August 2016
With the exception of completed activities, all dates are anticipated and subject to change Complete Current
BOEM - Bureau of Ocean Energy Management Pending Anticipated

FERC - Federal Energy Regulatory Commission

Public Comment Period

NNMREC

LR B TR LN
Bl Sy i






Informational website — www.pmec.us

Visit the website to find out about:
* Current Project Status
* Upcoming Meetings
* Public Comment Periods
* Access to Project Documents

* Contact Information

* SIGN UP FOR EMAIL UPDATES
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Dan Hellin
541-737-5452
dan.hellin@oregonstate.edu






What does a test facility look like?






What d
oes a test facility look like?
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Potential Terrestrial Landing Site #1

South Energy Test Site
4 ; : l Legend
D Property Boundary

Tax Lots
= Roads
©  Beach Manhole

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