of ocean energy. Aunique

on of powerfulwaves, wind and vast
ocean. Afield of emerging technological knowl-
edge to harness this energy. A large, promising
marketplace to supply that energy to the grid.
Eachis a key componentin making Oregon a

global leaderin clean, sustainable ocean energy.




AWORD FROMTHE GOVERNOR

Energy-where it comes from, how we use
it, how much we pay for it, and how we make
the transitionto anindependent renewable
energy future —will define us as Oregonians
for generations to come.

In 2007, we passed energy legislation-in-
cluding renewable electricity and renew-
able fuels standards - that will keep Oregon
in the forefront of the fight against climate
change, and move us toward a clean energy
future. Under these standards, 25-percent
of Oregon’s electricity willcome from re-
newable sources by 2025.

| am committed to continuing our aggres-
sive investment in alternative and renew-
able fuels; energy conservation and effi-
ciency; green technology and the jobs that
are created from that technology; and poli-
cies that reduce our dependence on fossil
fuels—and spur sustainable development.

The Oregon Wave Energy Trustis a public-

private partnership funded by the Oregon
Business Development Department
through its Oregon Innovation Fund to help
responsibly develop the wave energy indus-
tryin Oregon. It has made great strides in

the past two years and has earned my con-
tinued support as a result. | am optimistic
about the potential environmentaland eco-
nomic benefits for the State.

Theodore R. Kulongoski
Governor of Oregon

WHAT WE DO 02/03

OregonWave Energy Trust (OWET] is a nonprofit
public-private partnership funded by the Oregon
Innovation Council. lts missionis to support the re-
sponsible development of wave energy in Oregon.
OWET emphasizesaninclusive, collaborative
modeltoensure that Oregon maintains its com-
petitive advantage and maximizes the economic
development potential of thisemerging industry.
Ourwork includes stakeholderoutreach and edu-
cation, policy development, environmental assess-
ment, applied research and market development.
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anisthe largest, most con-
entrated supply of renewable

energyon earth. it could provide

ten percent of the world’s energy.




FILLING THE ENERGY GAP IN OREGON

Americans consume 25 percent of the world’s energy, even though the U.S. holds
only 5 percent of the world’s population. At the same time, demand for energy
around the world is growing and worldwide consumption of energy is expected
to growwithit. In addition, conventional fossil resources (oil, coal and natural
gas) thatare finite in nature face supply constraints and volatile markets. While
we search for new sources of energy, concerns about economics and climate
change have become widespread. That has led to the search for new sources of

renewable energy.

Ocean Wave energy is always available Unlike other renew-
able power sources, ocean wave energy has the potential to
be available all the time.There is even more energy available
in the waves on the Oregon Coast in the winter, when the
region uses the most energy.

Ocean Wave energy is predictable \Wave patterns, height and
strength can be accurately predicted days in advance.

Ocean Wave energy is reliable In Oregon, wave energy will be
generated close to where most of the power is consumed.
This increases reliability of the transmission grid and re-
duces inefficiencies of transferring power from the eastern
parts of the state. The entire Oregon Coast is connected to
Bonneville Power Administration transmission lines, so the
power can be easily moved to where it is needed.

Ocean Wave energy reduces our reliance on fossil fuels Adding
wave energy into the resource mix will help the state reach
greenhouse gas emission targets, including carbon reduc-
tions of 10 percent by 2020 and 75 percent by 2050.

Ocean Wave energy is clean and renewable The ocean is the
largest, most concentrated supply of renewable energy
on earth, and has the potential to provide 10 percent of the
world’s energy. Wave energy is clean, predictable and re-
newable. It has no greenhouse gas emissions, produces no
pollution and requires no major drilling or mining.

OWET is working to diversify the energy mix There is no
single solution to the energy challenge. The best energy
solution is one that encompasses many different kinds
of energy generation. If one energy source is off-line, un-
available or experiencing price shocks, other sources can
be stepped up to meet demand and maintain reliability and
price stability.

Measuring the impact on the ocean and the environment
Preserving ocean space and its natural environment is
important to all people. The wave energy industry is work-
ing closely with existing user groups and community
leaders to identify areas that offer the least impact to past,
present and future ocean users. Robust environmental
study and monitoring plans will be a critical part of all
energy projects. Oregon Wave Energy Trust works with
highly qualified researchers to determine the impacts, if any,
on different fish species.

U.S. population relative

to the world: 5%
Portion of U.S. annual energy

use created by the combustion
of fossil fuels: 86%

WHY OREGON? 06/07

Wave energy is clean, predictable, renewable and,
unlike other renewable resources, hasthe
potentialtobeavailable 24 /7.t has no greenhouse
gasemissions, produces no pollutionand re-
quires no majordrillingormining. The Oregon
Coastlineisamongthe few places inthe world
that possessthe four key elements necessary
totapintothisclean, renewable and sustainable
source of energytoday: anabundance of energy
generated by ocean waves border-to-border,
Internationally recognized experts leading the
effort to develop the technologies to capture

and convertwave power, the ability to supply
that powertothe grid, and sea ports ready to
build, maintain and deploy wave energy conver-
sion devices.



PROJECTS

PROJECT STAGES

OWET’s purposeis toreduce barriers to getting wave energy projectsinto the
water, whether the projects are prototype deployments or commercial installa-
tions. OWET sponsored programs seek to support the responsible development
of the wave energyindustry. Because the industry is at an early stage inits de-
velopment, there are stillnumerous technology designh concepts being studied
and tested. Oregon and OWET form a strong partnership in achieveing economic
benefits for the state.

By the end of 2009, OWET had funded over 20 projects that
have engaged stakeholders, independently answered impor-
tant questions about the human, economic and environmen-
talimpacts of the wave energy industry in Oregon, offered
shared expertise to map out and streamline the permitting
process, driven demand, and brought regional utility partners
tothe table.

Balancing the use of the ocean OWET works with stakeholders,
industry and local communities to explore the balance among
existing ocean uses and wave energy projects and the industry.

Regulation OWET has commissioned the creation of informa-
tion tools for developers and stakeholders navigating the
wave energy regulatory environment, including the most rel-
evant state and federal requirements, as well as having iden-
tified the lead and participating agencies for each authoriza-
tion required.

Environmentalimpact OWET has sponsored environmental
research projects to better understand the potential impacts
of wave energy projects on the environment. The selection of
these studies has been informed by the study plans generated
by wave energy project development on the Central Oregon
Coast.

Appliedresearch and development OWET has initiated applied
research projects that provide information and guidance for
developers seeking to deploy —or prepare to deploy - proto-
type and commercial wave energy installations in Oregon.

flickr.com/photos/cloneofsnake

Partnering withOWET To assist companies that are involved
with laband wave tank testing and computer modeling,
Oregon boasts a strong university system, including the
facilities at Oregon State University, like the Hinsdale Wave
Tank and Wallace Energy Systems and Renewables Facil-
ity. OWET will continue to work with its partners and will
sponsor initiatives that provide opportunities to advance
wave energy. Where companies are deploying scaled proto-
types, there is the Northwest National Marine Renewable
Energy Center [(NNMREC]), the wave regime of the Oregon
Coastand the state’s pool of highly capable metals manu-
facturers, fabricators, integrators and logisticians.

DevelopmentinOregon Finally, for those companies ready
tolaunch full scale commercial or pre-commercial proj-
ects, OWET programs have identified and resolved barriers
and begunto answer key questions surrounding develop-
ment. Developmentin Oregon caninclude a series of state
and federalincentives [more info is listed on page 18, grid
access to the Northwest’s utilities and a level of profes-
sional fluencyin wave energy unrivalled in North America.
OWET offers a foundation from which wave energy compa-
nies can look to Oregon as a place to do business, leading to
increased investment, continued skills development and
clean energy generation from a new renewable energy re-
source.

YEARLY AVERAGE WAVE ENERGY
FLUXIN KWPERMETER

Wave energy s created by large storms hundreds of kilometers
offshore that generate and transmit huge amounts of energy.
This energy travels great distances (via swells] and mixes with
localinfluences (seas] to arrive on shore.

The World Energy Council has estimated that approximately
2 terawatts (2 million megawatts) -about double current
world electricity production-could be produced from the
oceansviawave power.
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OWETFUNDED PROJECT
CATEGORIESANDSTUDIES

Clearinghouse

Actas aninformation hub forindustry, identifying
and resolving barriers, and linking groups to
provide a forum for wave energy stakeholders.
Information garnered from OWET sponsored
studies remains in the public domain.

Outreachbetween
Coastal Communities and Public Agencies

Supports information and economic development
opportunities of wave energy in Oregon. Partnered
with OCZMA.

Conferences

OWET's conferences aim to connect developers,
industry specialists, researchers and policy-
makers inorder to spur conversation, disseminate
knowledge and create dialogue.

Community Engagement and Outreach

Engages local communities in outreach
information and activities. Partnered with Oregon
State University Sea Grant.

Market development

Initiate and support market development
activities for the wave energy industry.

Industry Matching Funds:
Douglas County Project Development Grant

Matching grant provided for research projects
for Douglas County’s FERC license application.
Partnered with Douglas County, Oregon.

Industry Matching Funds: Reedsport/
Winchester Bay Project Development Grant

Granttoimplement specific research projects for
OPT's FERC license application.

Industry Matching Funds:
Coos Bay Project Development Grant

Granttoimplement specific research projects for
OPT's FERC license application.

Marine Energy Interest Working Group (MEIG)

Co-sponsord creation of, and participation in,
forums to exchange information on marine-
energy electric generation technologies, applica-
tionsand market developments. Partnered with
Electric Power Research Institute.

Coastal Infrastructure Inventory

Assessment of the needs of the wave energy
industryand infrastructure in Oregon to support
them. Partnered with Advanced Research.

Utility Market Initiative (UMI)

Creation of an effective strategy, including applicable
tools, to help build a utility/wave energy

industry relationship and guide the integration of

wave energy projects in the electric utility system.
Partnered with Pacific Energy Ventures.

Applied researchand development

Initiate applied research projects that answer
questions surrounding development.

Advanced Anchoring and Mooring Study

Established an industry knowledge base for
existing anchoringand mooring techniques and
recommendations for future analysis. Partnered
with Sound and Sea Technologies.

Acoustic Characterization Study

Cash matchtosupport NNMREC's test berth develop-
ment through an Acoustic Characterization study.
Partnered with NNMREC.

Electromagnetic Measurement Methods

Determination of methods, protocols and measure-
ments for acquiring reliable and affordable
Electromagnetic Field (EMF) measurements for
wave project sites. Partnered with SAIC.

Sediment Transport Baseline Observations and
Modeling for the Reedsport Wave Energy Site

Assess the potential effects of wave energy devices
onsedimenttransportand on the morphology of
beaches. Partnered with 0SU and DOGAMI.

Assessment of Underwater Noise
Generated by Wave Energy Devices

Document a methodology for measuring the
existing environmental conditions for comparison
tothe noise spectra generated by wave energy
devices. Partneredwith JASCO Applied Sciences.

technology on the ecological and physical
components of coastal ecosystems. Partnered with
National Oceanic and Atmospheric Administration
(NOAAJ, Oregon Department of Land Conservation
and Development (ODLCD), and Oregon State
University (0SU).

Bird Baseline Study
Bird Radar Study

Establish consistent baseline bird datainand
around potential project sites utilizing bird radar.
Partnered with Geo-Marine Inc.

Established guidelines that address stakehold-
ers’ needs and interests while providing a clear,
coordinated roadmap for wave energy develop-
ment. Partnered with Pacific Energy Ventures.

Fishing Industry Mapping

Developed comprehensive spatial representation
of commercial and recreational fishing use
patterns. Partnered with ODLCD, OCZMAand
Ecotrust.

International Standards Development
for Marine Renewable Energy

Assistin the development of marine energy industry
standards, provide consistency and predictability
totheirdevelopment, andincrease US industry’s
collaborationand representationin the development
process. Partnered with SAIC.



SELECTED PROJECTS
FUNDED UP CLOSE

Clearinghouse

Actas an information hub forindustry, identifying
and resolving barriers, and linking groups to
provide a forum for wave energy stakeholders.
Information garnered from OWET sponsored
studies remains in the public domain.

Community engagement and outreach
Animportant element of OWET's mission to help
the wave energy industry develop responsibly

in Oregonistoinvolve the communities that have
the potential to be most affected. Assuring that
theyare informed and able to contribute to the
dialogue is fundamental to responsible develop-
ment. OWET engagement and outreach funding
has assisted with the formation of fishing groups
and enabled dialogue with public entities along the
Oregon coast.

Marketdevelopment

Initiate and supports market development
activities for the wave energy industry.

Private industry match program OWET
provided a pool of matching funds to proponents
developing grid-connected wave energy projects
that have reached a substantive stage of develop-
ment. In addition to site specific work, some of the
studies and tasks funded through the program are
informed by project agreements and the study
plansthatthey generate. The information thatis
developed from OWET matching funds enters the
public domain and has the potential to be useful to
other developers as they develop projects.

Coastalinfrastructure Astheindustrybegins
totransition from smallto large-scale R&D into
the project development phase, the underlying
infrastructure required to support this transition
needed to be examined. Assessment of the state’s
infrastructure begins with a review of the basic
sectors (manufacturing, transportation, 0&M),
where capabilities and resources are present.
Detailed interviews were conducted with the key
providers such as port directors, local govern-
ments, and manufacturers. Future plans are
included as best-to-worse case scenarios for
each region.

Utility market initiative (UMI) OWET seeks
to build and establish understanding between the
Northwest's electric utilities and the wave energy
development community. The UMI project has
generated reports that describe the regional energy
picture and the region’s approach to long-term
resource planning and acquisition-with the purpose
of defining how wave energy fits with the existing and
future resource portfolio. Conversely, the program
assists the utilities to learn about technologies, the
process for moving from pilot to commercial scale,
and best-practices for developing new projects.

Appliedresearch and development

Initiate applied research projects thatanswer
questions surrounding development.

Sediment transport analysis The wave energy
industry needs to understand the near shore
environment and to establish a consistent, approp-
riate methodology for pre and post deployment
analysis. This study framework evaluated the
effects of wave energy conversion devices on wave
attenuation and sediment transport. The project
established a pre-deployment profile and meth-
odology for identifying the potential effects. Infor-
mation gathered from this project provides the
basis for future commercial projects and is appli-
cable to proposed projects along the Oregon
Coast.

Anchoring & mooring Theinstallationand opera-
tion of wave energy conversion devices in project
sites present new opportunities and challenges
forthe emerging industry. OWET commissioned
areportthat provides acomprehensive guide to
anchoring and mooring concepts thatare applicable
to each unique set of conditions and device char-
acteristics. Italso identified the iterative design
process needed toarrive atan optimum design for
the system, as wellas identifying gaps for each
anchor and mooring type deemed to have serious
potential for wave energy installations.

Cumulative effects OWET commissioned the
creation of an analytical framework for evaluating
the cumulative effects of wave energy projects
that resource managers, other decision makers, the
public and the wave energy industry can use to
evaluate possible cumulative environmentaland
socio-economic effects of wave energy within
Oregon’s Territorial Sea. The development of this
framework provides strategic tools for the com-
munity for project development that achieves the
lowest possible impacts and highest stakeholder
acceptance.

Whale migration study Some wave power proj-
ectswillbeanchoredto the seafloorviaaseries
of cables and anchors. How whales will interact
with these devices is largely unknown. During the
early Winterand late Spring, more than 20,000 grey
whales migrate between Baja California in Mexico
andthe Bering Sea. Their migration path ranges
between 100 yards and five miles offshore.This
study is the first phase of a project plan that will
more precisely determine their migratory paths
along the Oregon Coast.

Regulatory roadmap OWET commissioned the
creation of aninformation tool for developers and
stakeholders navigating the wave energy regula-
tory environment.The report identifies the most
relevant state and regulatory requirements, explains
the authorization process, and identifies the lead
and participating agencies for each authorization.
The documentis organized into sections that
provide a roadmap for the regulatory process.

Fishing mapping The goalof the fishing industry
mapping projectis to compile a comprehensive
map of the commercial and recreational fishing use
patterns of the Oregon Coast. Elements of this
reportwill be incorporated into future amendments
of the Oregon Territorial Sea Plan and will assist

in the development of accurate maps of local fishing
grounds and their economic importance to the
fleets. Thiswill be of incredible value to the develop-
mentcommunity asitillustrates 'no conflict’ zones.



The Northwest National Marine Renewable
Energy Centeris one of only two US Department
of Energy-sponsored marine renewable energy
centers.

The mission of NNMREC Is to facilitate commer-
clalization of marine energy technology, inform
regulatoryand policy decisions, and close key
gaps In scientificunderstanding. Oregon State Uni-
versity, with assistance from OWET, was awarded
$6.25 million by the Us Department of Energy to
develop NNMREC and establish a test-berth facil-
ity. OSUwill deploy various devices near Newport,
Oregon to study new technologies and evaluate
theireffect on the environment.

ABOUTNNMREC

14/15

NNMREC activities are structured to close key gapsinunderstanding, inform
regulatoryand policy decisions, and facilitate wave energy conversion (WEC)
device commercialization. NNMREC evaluates the potential ecosystem and
human dimensionsimpacts. It focuses on the compatibility of marine energy
technologies with ocean and coastal environments and coastal users. NNMREC
servesas anintegrated, standardized test center for U.S. and international

developers of wave and tidal energy.

About NNMREC [n the fall of 2008, the US Department of En-
ergy established the Northwest National Marine Renew-
able Energy Center (NNMREC), directed by 0SU mechanical
engineering professor Bob Paasch, as a collaborative effort
between 0SU, University of Washington, and the National
Renewable Energy Lab. NNMREC includes researchers
from the colleges of Engineering, Oceanic and Atmospheric
Sciences, along with Oregon Sea Grant, the Cooperative
Institute for Marine Resources Studies, the Marine Mammal
Institute, and the Hatfield Marine Science Center. Primary
NNMREC activities include: development of test center fa-
cilities for US and international wave developers, evalua-
tion of potential environmental and ecosystem impacts of
marine energy technologies, effective deployment of wave
and tidal energy technologies, increased reliability and sur-
vivability of marine energy systems, and dissemination of
marine energy information.

Methods and impacts NNMREC efforts will include the de-
velopment of “mobile” test berths for full-scale wave de-
vice testing. Testing and evaluation will identify best prac-
tices for maintenance and quality control of wave energy
systems and will refine wave energy power measurements.

Instrumentation packages NNMREC efforts also focus on
the development of a “mobile” instrumentation package for
tidal device and environmental monitoring. The package
will leverage the expertise of industry partners to address
the needs of all stakeholders in a cost-effective manner.

Environmental and ecosystem impacts Research will be
conducted using numerical models of devices operating
in coastal and estuarine environments, validated by
observational data from pilot testing. The focus will be
on the effects of large-scale deployment of wave energy
technologies upon the surrounding environment and
ecosystem. Results will be shared with local, state, and
federal agencies to inform policy decisions, and pre-
sented to the general public through educational work-
shops.

Wave energy forecasting Utilizing detailed numerical
models calibrated against observational data from pilot
tests, studies will be conducted on individual wave energy-
related devices.As the research progresses, the scale
will include an array of devices for investigation of both
near- and far-field dynamics.

Forecasting wave energy Through research and continued
studies, wave energy forecasting will be improved for
offshore locations and extended to the near shore envi-
ronment where wave energy devices will be deployed.

Long-term materials NNMREC will continue efforts to
study and improve long-term reliability and survivability
of corrosion and bio-fouling resistant materials, includ-
ing new structural composites.
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INCENTIVES FORDEVELOPERS

OWET'S FUTURE

Joinusinour effortto establish Oregon as the leading wave energy generator
inthe US.OWET works continuously with stakeholders to balance the uses

of the ocean and to examine theimpacton all who are affected. Thisisanin-
clusive process.OWET brings Oregon’s diverse oceaniccommunitiesand
industriestogethertoresponsibly develop the wave energyindustry -from
oceanwave energy companies, tofishing and environmental groups, local,
state and federal agencies, elected officials, and other community represen-

tatives.

Oregon’s Renewable Portfolio Standard requires utilities to
provideanincreasing percentage of energy fromrenewable
resources, adefinitionthatincludes ocean-derived energy.
By 2025, 25 % of the load of the state’s larger utilities must
be served fromrenewableresources. The following grants,
loansandtaxcredits provide financial assistance and incen-
tivestoinvestinnew, renewable energy sources:

Business Energy Taxcredits The businessenergytaxcredit
(BETC] funds research developmentand demonstration,
renewable energy projectdevelopmentand renewable energy
facilities construction. Credits range from 35% to 50% of
eligible costs dependingon the project type.

SmallEnergyLoanProgram Certainwave energy projects
may qualify for the state’s Small Energy Loan Program.
Dependingonthe project, low-interest loans may be offered
thatrange from $20K-20M. Terms of the loan are from five to
20years.

FederalGovernmentPrograms [nadditionto Oregonbased
incentive programs, the government has begun to promote
renewable energy. Fundingforocean energyrelated pro-
gramsatthe US Departmentof Energy hasincreased signifi-
cantlyinrecentyears. Additionally, wave energy development
companies canaccess Small Business Innovative Re-
search (SBIR) grants, loan guarantees forrenewable en-
ergyprojects, and otherevolving opportunities.

Investments In 2008, industrypartnersin Oregon secured
approximately 25% of the competitively solicited federal
oceanenergy budget. Oregoninc’sinitial $4.2 million
investmentin OWET has already attracted an additional
$10million of investment to the State, resulting in over a
200% returnoninvestment.

Inthe coming biennium, OWET will continue programmatic
effortsin policy, market development, and outreach, with
work in each thatwillemphasize long termjob creation
through the development of the wave energy industry. To

further leverage stateand federalinvestmentsin NNMREC,

OWET will prioritize matching contributions for technol-
ogydevelopmentin coordination with NNMREC. OWET's
multi-focused approach enables the state to take eco-
nomic advantage of this evolvingand promising industry
-from start-up technologies developing intellectual
propertytocommercial project developmentin the state.

Ourworkwill notbe easy. We are essentially transforming
decades-old land and ocean use policies to adapt to new
markets andtechnologies. There are many moving parts,
sometimes opposing interests, and antiquated rules of en-
gagement. OWET is here to streamline the regulatory
processand be a catalyst for efficiencyand the responsible
development of wave energy.

MEMBERSHIP

Joinus.

Why support Oregon Wave Energy Trust?
Oregon Wave Energy Trust (OWET) works
closely with stakeholders: fishing and
environmental groups, coastal commu-
nities and industry, government agen-
cies and other partnersin responsibly
developing this new industry while es-
tablishing Oregon as the North Ameri-
can leaderinwave energy. The work
thatwe do is the real benefit we offer
our members.

Additional benefits of becoming a mem-
berinclude: a listing on our website for 12
months, subscription to periodic e-news,
breaking news alerts and discounts for
OWET events.

There are many different ways to get
involved. Please contact us by e-mail to
discuss opportunities and benefits:
info(do rg

OWET is a 501(c)(6) organization. Mem-
berships are deductible pursuant to IRS
guidelines.

www.oregonwave.org

PO Box 8626, Portland, OR 97207-8626
T 503-224-1966 infoldoregonwave.org
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