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EXECUTIVE SUMMARY

Oregon Wave Energy Trust (OWET) convened the Seventh Annual Industry Summit on July 14, 2015 in
Portland, Oregon (the “Summit”). The purpose of the Summit was to host a facilitated discussion to help
chart a path forward for the industry in the region. This year, the Summit specifically sought to explore how
cohesive regional strategies amongst all of the West Coast states, which share the same ocean renewable
resources, might benefit the sector as a whole.

The Summit provided a chance for a number of industry leaders® from throughout the entire West Coast
Region (i.e. Oregon, Washington, California, Alaska, Hawaii, B.C. Canada) and beyond to have a dialogue to
initiate discussions on the various advantages, opportunities, and challenges for each state related to
developing ocean energy, common barriers amongst them, and prospects for complimentary support and
trans-border collaboration. At this crucial stage of pre-commercial development, it is widely recognized
within the sector that all successes, irrespective of location, benefit the ocean energy industry across the
entire region. Regional approaches and cooperation may help achieve the common goal of advancing new
marine renewable resources to commercialization more quickly and effectively. Topics addressed at the
Summit centered around five key categories:

e Electric Grid

e Regulatory & Permitting

e Policy and Finance

e Technical Research & Development
e Socio-Economics

This report reflects the findings from the Summit by highlighting specific items discussed, and identifying
any areas where further investigation was generally recommended by attendees. The findings reported,
including any specific issues/topics mentioned, do not necessarily represent the priorities of OWET, DNV GL,
or the author, nor should they be assumed the opinion of any individual attendee.

Strengths, challenges, and opportunities are identified and discussed for each of the key topics around which
Summit discussions occurred. By presenting this analysis of the current state, OWET intends for this
document to help support stakeholders and industry leaders to plan actions and take proactive steps to
further advance responsible ocean energy development across the region in the coming years. Stakeholders
that are in a position to build off or promote the identified strengths and advantages, chip away at or break
down the identified challenges and barriers, and/or proactively chase the identified opportunities, would be
largely encouraged by the industry to do so. The following table summarizes the items that are identified
and discussed in the report.

1 E.g. developers, utilities, regulatory & policy leaders, test centers, expert researchers. See Appendix A for attendee list.
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Key Top Strengths Challenges Opportunities

Electric Grid

Regulatory &
Permitting

Policy &
Finance

Technical
Research &
Development

Socio-
economics

Coastal transmission infrastructure
High retail price of electricity

Load balancing

Capacity for community-scale projects
Disaster resilience

Coastal military and other government
installations

Relative environmental risks from ocean energy
Global data on environmental impacts

Early local experience with regulatory processes
Available test sites

Public and state policy support for renewables
Federal funding has supported development
Oregon Wave Energy Trust

Hawaii can be representative of other island
projects

Strong ocean research backgrounds and support
data available

Prototype test sites in place

Strong port and maritime industries in certain
areas

Public support
Low audio-visual impacts
Potential to reinvigorate coastal economies

Garrad Hassan America, Inc.

Different grid management mechanisms and
utility arrangements

Power purchase agreements

New grid infrastructure requirements

Total value of ocean energy not captured by
typical metrics

Aligning regulatory agencies with a “big picture”
perspective

Lack of acceptance for local transferability

The data before the deployment dilemma

Multiple agencies and different local requirements
Lack of appropriate guidance on requirements
Expectations beyond what is necessary
NOAA-NMFS challenges

Preliminary permit terminology misunderstanding

Weak ocean energy-specific support and low
funding levels

State budget challenges

Mobilization of private finance
Community-scale project funding

The offshore environment
Deployment funding

Need for scalable test sites
Remoteness

Public is largely not educated about the sector
Longer term development horizons
Many users of the sea

Remote and micro-grid applications
Better consideration of new resource
options in long-term planning
Community-scale projects

Non-grid applications

Projects in the water

Better capitalization on learning from
defunct projects

Multiple projects sharing permitted sites
Isolated micro-grids

Sharing lessons learned

State-based funding sources

Groundwork for a Blue Tag program
Existing regional organizations

Political influence from the collective region
Multi-utility involvement in projects
Inter-state funding

Promote niche markets

Understanding of failures

Spreading risk

Collective, regional research, and testing
architecture

Rural energy projects
Build on public’s interest
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In addition to discussion of the various strengths, challenges and opportunities summarized in the preceding
table, specific goals and strategic action items that were identified during Summit discussions are also
presented. These are laid out in the tables that conclude each major subsection of the report, corresponding
to the respective key topic, and are intended to help guide the development of forward-looking strategies.
The goals listed represent the motivation for carrying out the suggested actions. To help define the relative
urgency for each action, a prioritization rating has also been assigned based on consideration of both (a) the
impact of the action and (b) the cost/resources required to deliver it. Actions scoring high on (a) and low on
(b) were given higher relative priority ratings. The goals and action items discussed are summarized here:

Electric Grid

To better emphasize grid benefits and
promote the value proposition not captured
by LCOE calculations:

e Conduct further industry brainstorming
e  Further communicate with the DOE

e Hold discussions with NHA Marine Energy
Council

e Establish an entity (or entities) that, on a
regional level, can fulfil a similar role as
OWET has done for Oregon

To improve region-wide understanding of
grid interconnection constraints and
opportunities:

e Fund and conduct region-wide grid
interconnection studies

To get utilities, balancing authorities, and
PUCs interested in ocean energy and keep
them informed:

e Conduct ongoing outreach and develop
and distribute educational materials

Regulatory & Permitting

To get more top-down direction within
regulatory agencies for local planning of
ocean energy:

e Escalate lobbying to more senior levels

e Better put into perspective the relative
environmental risks

e Emphasize adaptive management and
information sharing to senior officials

To facilitate more productive interactions
between the industry and NMFS:

e Suggest and encourage the appointment
of a designated “MHK Science Coordinator”
within NMFS

e Further ocean-energy focused
communication between the DOE and
NMFS

Garrad Hassan America, Inc.

To spread understanding of relative impacts
to the public, and to get regulators to
appropriately value relevant research and
experience from other sectors:

e Conduct formal studies and report on
relative impact comparisons

To spread information on permitting
processes experienced across the region:

e Develop a comprehensive guide to federal
and state permitting

Page viii



Policy & Finance

To spread information on funding across the To keep policy-makers informed and
region: encourage policy that is well-designed and

. . appropriate:
e Establish a cross-regional network pprop

e Develop and distribute educational
materials aimed at policy-makers, and
emphasize industry context in interactions
and discussions

e Develop a comprehensive guide to funding
opportunities

To mobilize and coordinate utility

engagement in ocean energy:
gag 9y To engage groups that may influence policy

e Develop proposals for a vehicle to bring and keep them informed:

multiple utilities together on early projects
P 9 Y proj e Increase lobbying efforts and develop and

distribute educational materials aimed at
To identify and share multi-state resources: the wider audiences

e Seek advice from WCGA

Technical Research & Development

To continually get a range of systems To more readily identify and share
deployed and tested at sea: technological best practices and lessons
learned:

e Lobby for additional funds, and encourage
the direction of funding to sea trials e Establish a system or mechanisms for

. . . collectively sharing information
e Get larger organizations to bring their y 9

credibility and resources to ocean e Create a West Coast regional organization
deployments that connects sector members

To shift the focus away from individual
technologies and/or projects and onto the
resources themselves and the aims of the
sector as a whole:

e Take a bigger picture focus when
interacting with policy-makers and other
non-industry stakeholders

Socio-Economics

To grow public understanding and support of To pursue and maintain projects that are
ocean energy: locally supported:
e Better publicize success stories and the e Consult and engage the public and all
benefits of marine energy resources local stakeholders early

e Explore options to secure funding for a
formal, regional public awareness
campaign(s).

e Seize opportunities for publicity related to
trending public interests
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1 INTRODUCTION

Oregon Wave Energy Trust (OWET) is a nonprofit, public-private partnership funded by the Oregon
Innovation Council. Its mission is to support the responsible development of ocean energy in Oregon. OWET
emphasizes an inclusive, collaborative model to ensure that Oregon maintains its competitive advantage and
maximizes the economic development potential of this emerging industry. OWET’s work includes:
stakeholder outreach and education, policy development, environmental assessment, applied research, and
market development.?

As part of its effort to foster a collaborative approach to advancing the ocean energy industry, OWET
convened the Seventh Annual Industry Summit on July 14, 2015 in Portland Oregon (“the Summit”). The
purpose of the Summit was to host a facilitated discussion to help chart a path forward for the industry in
the region. This year, the Summit specifically sought to explore how cohesive regional strategies amongst all
of the West Coast states that share the same ocean renewable resources, might benefit the sector as a
whole.

The Summit provided a chance for a number of industry leaders® from throughout the entire West Coast
region (i.e. Oregon, Washington, California, Alaska, Hawaii, B.C. Canada) and beyond to have a dialogue to
initiate discussions on the various advantages, opportunities, and challenges for each state related to
developing ocean energy, common barriers amongst them, and prospects for complimentary support and
trans-border collaboration. At this crucial stage of pre-commercial development, it is widely recognized
within the sector that all successes, irrespective of location, benefit the ocean energy industry across the
entire region. Regional approaches and cooperation may help achieve the common goal of advancing new
marine renewable resources to commercialization more quickly and effectively.

Five key topics were addressed during the Summit, blending the Priority Topics from the OWET Blueprint for
Ocean Energy Development 2010-2015 [1], and Key Factors to MHK Commercialization outlined in the
Ocean Renewable Energy Coalition (OREC) U.S. Marine and Hydrokinetic Renewable Energy Roadmap [2]:

e Electric Grid

e Regulatory & Permitting

e Policy and Finance

e Technical Research & Development
e Socio-Economics

OWET retained Garrad Hassan America, Inc. (“DNV GL”) to support the Summit and to develop a
corresponding reference document outlining the Summit findings and to discuss strategies for region-wide
ocean energy advancement. OWET is aware that the Pacific Ocean (and the significant renewable resources
it is known to contain) does not recognize state lines, and that the industry as a whole could benefit from
more coordinated and collaborative approaches to advancing the sector toward commercialization across the
entire U.S. West Coast Region. At this early stage where ocean energy developers are focused primarily on
research and development (R&D), technology improvement, and cost reduction, collaborative regional

2 OWET Website: http://www.oregonwave.org/
3 E.g. developers, utilities, regulatory & policy leaders, test centers, expert researchers. See Appendix A for attendee list.
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efforts are of even greater local value than for more mature sectors. Successes for ocean energy as a whole
mean that the sector moves closer to employing commercial technologies and enjoying the myriad of more
local benefits that a mature industry holds the potential to bring. This inspired OWET to commission this
project, and the Summit on which it is based, bringing stakeholders from all of the West Coast states and
beyond together to open a dialogue that, in turn, may initiate more regional strategies and approaches.

This report reflects the findings from the Summit. It highlights specific items discussed, and identifies any
areas where further investigation was generally recommended by attendees. However, the findings reported,
including any specific issues/topics mentioned, do not necessarily represent the priorities of OWET, DNV GL,
or the author, nor should they be assumed the opinion of any individual attendee.

Sections 2 to 6 of this document address each of the key topics around which Summit discussions occurred,
covering strengths, challenges, and opportunities for those topics. Strengths were discussed from both a
local perspective (i.e. strengths of individual states), as well as more generally in terms of marine energy
resource advantages. Challenges were discussed from both a local perspective (i.e. difficulties within
individual states), as well as more generally in terms of barriers to marine energy development or regional
collaboration. Opportunities considered both specific applications for early projects as well as opportunities
for further coordination and information spreading that might benefit the industry as a whole. By identifying
relevant strengths, challenges, and opportunities, OWET intends for this document to help support
stakeholders and industry leaders to plan actions and take proactive steps to further advance responsible
ocean energy development across the region in the coming years.

Specific goals and strategic action items which were identified are also discussed for each key topic. These
are laid out in the tables that conclude each major subsection of the report, corresponding to the respective
key topic (Sections 2 to 6), and are intended to help guide the development of forward-looking strategies.
The goals listed represent the motivation for carrying out the suggested actions. To help define the relative
urgency for each action, a prioritization rating has also been assigned based on consideration of both (a) the
impact of the action and (b) the cost/resources required to deliver it. Actions scoring high on (a) and low on
(b) were given higher relative priority ratings. Beyond those items, any stakeholders that are in a position to
build off or promote the identified strengths and advantages, chip away at or break down the identified
challenges and barriers, and/or proactively chase the identified opportunities, would be largely encouraged
by the industry to do so.

OWET would like to acknowledge and extend gratitude to everyone who helped make the Summit possible,
including its members, funders, board, and the Summit participants.

1.1 Ocean energy

Ocean energy is a general classification encompassing all of the renewable energy resources that use the
ocean — i.e. those that use the kinetic, potential, chemical or thermal properties of seawater. Ocean surface
waves, tidal currents, tidal range, ocean currents, thermal gradients and changes in salinity all represent
resources that can be harnessed using an assortment of different technologies to convert the energy they
carry into a useful form®. The term marine renewable energy is often used interchangeably with ocean
energy and the United States Department of Energy (DOE) has added river in-stream technologies (and

4 Typically electricity, but other uses include freshwater production via desalination, thermal energy, compressed air
supply, and hydrogen production by electrolysis.
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removed tidal range/barrage plants) to this grouping and collectively calls them marine and hydrokinetic
energy (MHK).

Ocean energy technologies are more specifically referred to by the particular ocean resource they are
seeking to capture. For the U.S. West Coast Region, wave energy is arguably the most important ocean
energy resource in terms of potential resource and interest shown by developers and the DOE. Wave Energy
Converters (WECs) transform a portion of the kinetic and potential energy of ocean surface waves into a
usable form. Apart from wave energy, there are some interesting site-specific tidal stream resources dotted
across the region, especially in Alaska, and ocean thermal energy conversion (OTEC) has been studied in
Hawaii.

The ocean energy resources throughout the West Coast are significant. The DOE Water Power Program has
released reports and maps that assess these resources across the United States.® For example, the resource
assessment report they commissioned for wave energy finds that the annual available resource arriving to
the outer shelf of West Coast states, including Alaska and Hawaii, is approximately 2,267 TWh/year (—86%
of the U.S. total available wave resource) [3]. Even if only a small portion of that can be technically and
practically harvested, it still represents significant potential to sustainably power homes in those states:
approximately 85,000 homes can be powered by 1 TWh/year of electricity.

Given this potential, it is also important to understand the current status of ocean energy both
internationally and domestically. Globally, ocean energy is still in an early, pre-commercial phase of
development. The potential of the resources and the value and benefits they may bring if harvested
effectively are widely recognized, but only single prototype systems and the first small arrays have been
deployed. The majority of these deployments have occurred in Europe, particularly in the UK, as well as in
Asia and Australia although some activity has also taken place in the U.S. There are still challenges the
industry needs to solve, technology convergences to occur, and costs to be reduced, and accordingly there
has not yet been any long-term, commercial generation projects operated anywhere in the world (excluding
a select few tidal range projects more akin to conventional hydro). A recent report commissioned and issued
by the International Renewable Energy Agency in 2014 provides an overview of ocean energy, technology
classifications, and the status and outlook of the global sector including a discussion of barriers to
deployment [4].

However, the fledgling status of the sector provides an opportunity for the U.S., and the West Coast Region
in particular, to be a global leader in the field. The United States is just now constructing its first small
offshore wind farm off the coast of Rhode Island (using European technology), while gigawatts of offshore
wind are now operating in European seas, having been deployed for well over a decade. With ocean energy,
there is a chance for the U.S. not to fall behind like in offshore wind, but rather to lead and keep a home-
grown industry here in on the West Coast and to even become an exporter of technology and expertise.

1.2 Previous documents to support strategic development

Roadmaps and strategy documents can help stakeholders to understand and implement steps toward
industry advancement. They can form an opportunity for the industry to identify action items and milestones
that represent efficient and effective ways of utilizing collective resources to move forward. Some of the
most effective roadmaps are followed-up with regular updates and are also used to track progress and take

5 http://energy.gov/eere/water/marine-and-hydrokinetic-resource-assessment-and-characterization
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responsive actions accordingly. The industry association Scottish Renewables’ annual marine milestones
progress reports for wave and tidal stream energy in Scotland provide a good example of this [5]. A number
of previous documents of this type have been established for various regions around the world, including
those which formed the foundation of the key topic areas presented here [1][2], and they provide a wealth
of relevant information. OWET has posted links to a variety of such industry planning documents on its
website®.

The aim of this report is not to replace works which have come before but rather to continue and sustain
those strategic lines of thinking, while exploring some specific questions related to U.S. West Coast regional
approaches. By holding annual industry summits, OWET gives attendees a chance to assess progress,
challenges, and build off what has come before.

Much of what previous documents have reported is likely to be relevant today. For example, a phased
approach to development has been advocated previously and this is still what the industry expects will
occur. However, timelines and deployment projections previously specified in many early roadmaps have
proven overly optimistic relative to the challenges faced and funding levels available. Both industry and
governments have displayed a natural enthusiasm for the rates at which ocean energy deployments will
occur, but they must remember that cost reductions and industry commercialization largely depend on
deployment, investment, learning and innovation rather than time. Policy-makers and the industry should
try to be realistic when setting deployment goals, so that confidence in the sector is not undermined if
technologies fail to deliver.

The challenge of designing technologies and projects that can generate ocean energy reliably, cost-
effectively, and with acceptable socio-environmental impacts, while getting the enabling infrastructure in
place is not unique to the West Coast Region. There is, however, an opportunity to use strengths and
opportunities found across the region together to make significant industry advances here at home. Buy-in
from key stakeholders and the public and governmental support through supportive policies are also critical
pieces to encourage sector development.

8 http://oregonwave.org/research/industry-planning-documents/
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2 ELECTRIC GRID

This key topic encompasses discussion of considerations for ocean energy development related to electric
utility grid applications, interconnection requirements, transmission capacity, demand-load management,
generation predictability, micro-grid and off-grid applications, and non-electric applications.

2.1 Strengths

2.1.1 Coastal transmission infrastructure

Locations that have existing coastal infrastructure (i.e. substations, transmission lines) in place with
available capacity are expected to be some of the most viable for early demonstration and utility-scale
projects. Oregon and California, as well as certain parts of Hawaii and Washington, have good coastal
transmission infrastructure that would provide for suitable access to the regional electric grid. Specifically for
California, a number of coastal power plants with once-through cooling are being phased out and
decommissioned. The electric infrastructure previously employed by them, will become available at these
coastal locations as a result. In Oregon, the net flow of power currently runs from generation in the east of
the state across transmission lines toward the coast. In fact, further growth in demand on the coast without
the development of more local generation to match the demand, would require the expansion of the grid
with expensive new transmission lines to bring more power to the coast. As such, ocean energy generation
at the coast using existing infrastructure and transmission lines would reduce this net inflow (and avoid
costs for additional transmission capacity) and, longer term, could even reverse and export power from the
coast to larger inland load centers without needing to install additional lines.

An understanding of existing infrastructure and the resulting capacity for early ocean energy projects that
could potentially be integrated is an important consideration when determining the most appropriate sites
for early ocean energy projects. Oregon has had the benefit of OWET, an organization to fund and lead
investigations into this area specifically from a marine energy perspective. This is seen as an advantage by
many of the other states in the region. For example, the Utility Market Initiative project, funded by OWET in
20009, identified key grid connection points and grid capacity considerations in Oregon for wave energy as
currently available without upgrades[6]. Using Canadian funding sources, the University of Victoria in British
Columbia has also conducted some similar investigations for that province through the West Coast Wave
Initiative’.

2.1.2 High retail price of electricity

Places where the current retail price for electricity is highest represent those locations where marine energy
is likely to become directly cost competitive first. Although the U.S. average retail price per kilowatt-hour
(KWh) is $0.984, Hawaii is the state with the highest retail price of electricity in the nation: $0.34/kWh in
2013.8 Alaska was the second highest with the average retail price at $0.163/kWh in 2013. California’s retail
electricity price is also significantly higher than the average, at $0.135/kWh in 2013, placing it well within
the top 10 most expensive states. As such, Hawaii, Alaska, and California may make attractive early
markets for marine energy. It will likely take some additional cost reduction for marine renewables to
competitively (on a pure cost basis) break into Oregon and Washington markets, where electricity retail

7 http://www.uvic.ca/research/projects/wecwi/
8 http://www.eia.gov/electricity/state/
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prices are below the 2013 national average at $0.082/kWh and $0.069/kWh respectively. On the other
hand, it was suggested at the Summit that those states that have low electricity costs, but are interested in
some of the other advantages that marine renewables may bring (see Section 2.2.4), may be willing to
accept an increase in retail prices from their relatively low rates in order to support early marine energy
projects should public opinion of the new technology grow strong enough.

The U.S. Energy Information Administration data also shows California represents one of the largest
electricity markets in the country with 259.5 TWh of retail electricity sold in 2013. Net generation within
California was only 199.5 TWh, so there is clearly room for further domestic generation and demand is only
anticipated to further grow over the coming decades.

2.1.3 Load balancing

Compared to other intermittent renewables sources, such as wind and solar energy, ocean energy resources
are less variable over short time horizons and are also expected to yield power outputs which are much
more predictable than other renewable resources [7]. Improved characteristics in both variability and
predictability are two ways to reduce the load-generation management burden and cut down on grid
integration costs for new renewable energy projects. Integration costs combine the reserve requirements
needed to meet the variability and uncertainty of a variable resource and the costs of having and deploying
those reserves. For example, a recent study commissioned by OWET that looked at the balancing reserve
requirements for the grid and the grid integration cost methodology followed by the Bonneville Power
Administration (BPA)® found that the cost of integrating 500MW of wave energy would be less than 1/10%"
that of wind energy per unit of wind or wave generation basis [8].

Wave energy also has different generation profiles than other renewables on both a daily and annual basis,
which can be advantageous. For example, wave energy does not drop off at night as solar does and so it
could help meet the evening peak demand load in Hawaii. In the Pacific Northwest, winter heating
requirements results in a seasonal demand peak and conventional hydro resources are also least available in
the winter prior to the freshet period where reservoir levels are filled. Wave energy, however, exhibits a
seasonal variation where the resource is strongest in the winter, which means it could help offset some use
of hydro resources during that part of the year. Conversely, when the amount of wave energy arriving to the
Pacific Northwest is least during the late spring and summer periods, hydro plants are at maximum capacity.

It was also pointed out during discussions that although the prevalence of conventional hydropower in the
Pacific Northwest is one of the reasons for the low retail price for electricity — and the resulting difficulties
that other, currently more expensive resources, have competing — it also results in a flexible grid system
which can more readily accommodate new renewables. The ongoing advancement of smart grid and energy
storage technologies and projects, including pumped hydro storage that can take advantage of existing
hydro infrastructure, is also expected to benefit the integration and load balancing of intermittent ocean
energy resources.

2.1.4 Capacity for community-scale projects

Alaska, Hawaii, Washington, Oregon, and Northern California were all cited to have areas that may be
appropriate for community-scale projects. In many cases, sites would have adequate existing grid capacity

9 A federal nonprofit power marketing administration in the Pacific Northwest, with 15,000 miles of high voltage
transmission lines in its system: http://www.bpa.gov/news/pubs/GeneralPublications/qgi-BPA-Facts.pdf
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for smaller projects of that type. Alaska, with its population centers spread along the coast and a number of
isolated coastal communities, represents a state with a number of such opportunities. If projects are
appropriately sized to the peak power demand of the local community, and designed in a way that they
most effectively offset other generation sources, these projects can actually strengthen the grid for local
communities.

2.1.5 Disaster resilience

The potential advantages of additional ocean energy generation capacity for disaster resilience were also
discussed. For example, the National Guard base at Camp Rilea in Oregon is a staging area for disaster
response. Camp Rilea is located on the coast with an excellent wave resource and is investigating the
potential for wave energy generation at the site. Some Summit attendees reported that in the event of, e.g.
a major earthquake along the Cascadia subduction zone in the Pacific Northwest, predicted outlooks for
electric grid failures and response times for re-establishing power along the coast are not great under
current conditions. In fact, analysis in the Oregon Resilience Plan reveals that the estimated time to restore
electricity services to the coast falls in the range of 3 to 6 months, as opposed to 1 to 3 months for Oregon’s
valley zone further inland [9]. There could be major advantages for both disaster response staging areas
such as Camp Rilea, as well as for coastal load centers in general, to having their own local distributed
sources of energy that could enable power to be more quickly re-established at those locations. In
particular, floating offshore power stations in deep water would likely be unaffected by an
earthquake/tsunami and it is reasonable to assume that damage to ground-laid transmission cables and
coastal interconnection points could be more readily repaired than to the full generation stations themselves.

2.1.6 Coastal military and other government installations

The United States military has also taken an interest in exploring the potential of ocean energy as it sees
energy security and independence benefits from utilizing local, renewable technologies. Various branches
have established explicit goals for sustainability and the adoption of renewables across their bases and
installations. The U.S. Navy is supporting several wave energy demonstration projects at its Wave Energy
Test Site (WETS) at Marine Corps Base Hawaii in Kaneohe Bay, Oahu. As mentioned previously, Camp Rilea
in Oregon is also investigating the potential for wave energy to provide renewable energy to the base. Early
projects at these sites may enable technologies to demonstrate readiness for use at Department of Defense
(DoD) and/or other governmental installations. California also has several prominent coastal military
installations with energy demands that could be met in part by ocean renewables in the future. Notable
examples include Vandenberg Air Force Base and Navy installations on San Clemente Island.

2.2 Challenges

2.2.1 Different grid management mechanisms and utility arrangements

Balancing authorities are the entities responsible for maintaining interconnection frequencies and controlling
the flow of power on the national grids, and thus must manage electricity demand with generation in their
balancing areas. A balancing authority integrates resource plans ahead of time and maintains the resource-
demand balance in real time. The Western Interconnection is one of the major power grids in North America,
stretching from Western Canada south to Baja California, Mexico and eastward to the Great Plains. It
includes California, Oregon, Washington, and British Columbia. The Federal Energy Regulatory Authority
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(FERC) and the nonprofit North American Electric Reliability Corporation (NERC), which overseas regional
reliability entities and works with stakeholders to develop standards for power system operation, delegated
authority for bulk electric system reliability in the Western Interconnection to the Western Electricity
Coordinating Council (WECC). A variety of balancing authorities are found within the zone covered by WECC.
In the relevant West Coat areas, California Independent System Operator (CAISO), Bonneville Power
Administration (BPA), PacifiCorp West (PACW), Portland General Electric (PGE), and the British Columbia
Hydro and Power Authority (BC Hydro), all represent the key balancing authorities that would accommodate
ocean energy generation in the Western Interconnection. The Alaska Systems Coordinating Council (ASCC)
serves two isolated interconnections within the State of Alaska, and there are a number of remote
communities with their own even smaller micro-grids. In Hawaii, each island has its own isolated grid
system.

There are differences in priorities and objectives amongst publically-owned versus investor-owned utilities,
both of which are prevalent in West Coast electricity markets. Many electric utilities are regulated by public
utilities commissions (PUCs), which are present in each of the West Coast states as well as in British
Columbia. These PUCs may each have slightly different mandates and objectives as well. For example, the
Oregon PUC sets rates and establishes rules for operation of investor-owned utilities in the state but has
more limited authority covering only safety regulations for publically owned utilities. The Hawaii PUC
regulates all four of the major electric utility companies in the state (serving the islands of Oahu, Hawaii,
Maui, and Kauai, respectively).

The variety of stakeholders that could influence the advancement and growth of ocean energy or prevent
projects from happening outright (e.g. by not seeking to procure the electricity from them, or not granting
regulatory approval) represents a challenge when it comes to educating these stakeholders on the value and
opportunity of ocean energy development. The sector should find ways to continuously inform these entities
and receive feedback from them, as well as to encourage coordination and information sharing amongst
them.

2.2.2 Power purchase agreements

One of the biggest challenges referenced at the Summit was the ability for technology/project*® developers
to find a buyer of the electricity for first projects. The first offshore demonstration projects are expected to
require power purchase agreements (PPAs) secured at enhanced, above market prices, in order to meet
costs and satisfy investors. It is important that this revenue is there so that investors and developers have
an incentive to move forward with further development and advancement of the technologies. However,
utilities would have to then absorb these costs in turn (e.g. from R&D budgets) or, more likely, pass on
these higher prices/kWh to rate payers. PUCs regulating the utilities may also not permit above market rates
being accepted in a PPA.

In short, as one attendee at the Summit stated, the challenge is convincing the utilities and their regulators
that we want to keep this nascent industry and its early demonstrations in the United States. Other
countries have employed Feed-In Tariffs (FITs), or other mechanisms that explicitly set above market rates
that utilities must pay for ocean renewable energy to encourage early projects. There are no specific
schemes of this type in the U.S. and PPAs must be agreed on a project-by-project basis, typically competing
with other more mature resources. A bill was proposed in Oregon that would have required power be

1% Technology and project developers are often one and the same at this early technology development stage.
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purchased by the local utilities from the proposed Wind Float Pacific Project off the coast of Oregon at above
market rates, but the bill was fought by the utilities and in the end it did not pass.

There were no easy solutions to this challenge identified, but it was pointed out that developers should make
a point to explicitly, and perhaps publically, demonstrate the impact of these smaller demonstration projects
(typically well less than 50MW total capacity) to ratepayers. In most cases, particularly in larger markets,
the impacts on electricity bills from early projects would be hardly noticeable and lost in the month-to-
month noise of a ratepayer’s bill. Furthermore, it was mentioned at the Summit that in many areas the
public is so supportive of developing promising new sustainable energy technologies that they might choose
to pay several cents more on their electricity bill each month to enable first projects (see Section 4.3.2).
Public support could lead to the passing of bills, such as the one which recently failed in Oregon, or for state
policies which even lead to FIT-type arrangements for early ocean energy projects, similar to what has
occurred in Nova Scotia, Canada for tidal energy. Specifically for the U.S., it was also reported by an
attendee that in Maine the local utility was required to carve out 5SMW of tidal power procurement at above
market rates to support an early project, after it was demonstrated that the impact on the average
consumer’s bill was very small. It was felt that this anecdotally demonstrated that model could be
successful, and that it should be made more widely known on the West Coast.

2.2.3 New grid infrastructure requirements

There may be some locations that would make excellent ocean energy project sites for a variety of reasons,
but that do not have the appropriate infrastructure in place. Longer term, if ocean energy is to meet larger
production goals approaching the practically extractable resource levels, there will be a need for additional
electrical infrastructure development for a number of those future utility-scale projects. This consideration
warrants some recognition even at this early stage, and should be considered by developers of the first
projects as they investigate potential demonstration sites. Project developers for pilot projects are likely
going to be expected to pay for any infrastructure upgrades which are required to offtake their project’s
power. Utilities generally cannot justify investing in infrastructure for a single project, particularly if it is not
clear that other users would be interested in that infrastructure, should the developer not bring the project
to fruition and maintain it throughout the lifecycle of that infrastructure.

2.2.4 Total value of ocean energy not captured by typical metrics

Arguably one of the most significant challenges discussed at the Summit was that common metrics, such as
levelized cost of energy (LCOE), used to compare various energy sources to each other do not capture many
of the significant ways in which ocean energy development might provide value. More generally this can be
considered a policy issue, or even a challenge across multiple topic areas, but it was first referenced with
respect to getting utility buy-in for early ocean energy projects. LCOE is based on a simple equation used to
describe the cost to build and operate a generating project over its lifetime divided by the total power output
of the project over that lifetime, typically expressed in cents per kWh. A recent report commissioned by the
International Energy Agency’s Ocean Energy Systems Energy Technology Initiative provides an international
analysis of the development pathway and LCOE trajectories of ocean energy technologies [10].

LCOE calculations are certainly an essential variable to consider; however, they should not be the only, nor
necessarily the primary, focus when considering the merits of ocean energy development. Quantifying LCOE
values for ocean energy is presently quite difficult with high levels of uncertainty, as the sector is in an early
stage of development with many different potential technologies and project locations and there are no
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commercial projects yet operating to provide aggregated historical data. Current LCOE estimations for ocean
energy at this demonstration phase of development certainly should not be directly compared to values for
more mature technologies. It is expected that costs will drop dramatically with learning, supply chain
development, economies of scale, and de-risking as more and more capacity is installed and operated. A
fairer comparison would be to compare current LCOE estimates for ocean energy to historical estimates of
LCOE for renewable technologies which are now commercially competitive (e.g. wind and solar) at their pre-
commercial stages of development.

However, besides the relatively high uncertainties and even when and compared to other technologies at
their relevant earlier stages of development, LCOE is still a metric with limitations. Notably, when comparing
the merits of ocean energy with other resources, LCOE alone does not account for some important potential
benefits. A few of these were referenced earlier in Section 2.1, but some of the potential sources of value in
ocean energy that are not reflected in the LCOE metric are identified here:

o There is inherent value in further resource diversification of the energy mix (i.e. risk reduction),
particularly as another renewable and sustainable energy source that can be included in states’/the
nation’s energy portfolio. To have the solutions we need for a sustainable energy future where
growing demand is met, it is advisable to develop all of the various technologies which can be a part
of that now.

e Ocean energy, like other renewables, is emissions-free energy that can help meet increasing
renewable portfolio standards in various states, mitigate the risk of future prices put on carbon, help
avoid costs from climate change and ocean acidification, and help avoid societal costs to public
health from other non-carbon air pollutants associated with fossil fuel generation.

e In some locations, ocean energy is one of the most available renewable resources (e.g. sites with
limited wind/solar/geothermal/hydro resources, but large waves/tides/currents).

e Many large load centers are located on coastlines near good ocean energy resources. As such,
relatively little transmission infrastructure would be necessary for ocean energy to reach those load
centers, compared to the requirements associated with importing power generated by more distant
resources. As demand in coastal regions grows, local ocean energy generation could eliminate the
need to meet that new coastal demand with power generated by resources further inland, thus
avoiding some significant grid development and transmission costs.

e There is value associated with potential disaster resilience benefits.

e There is value associated with job creation and new industrial development associated with the
growth of a new maritime and energy industry.

e There is value in the relative predictability of ocean energy in regard to grid stability and generation-
demand balancing.

e There is value in the relatively reduced variability (e.g. significantly lower than wind and solar) and
other positive generation profile characteristics.

e There can be value in ocean energy’s land use avoidance. Projects appropriately sited offshore may
avoid local “not in my backyard” (NIMBY) issues encountered by many land-based energy projects.
Expanding the available geographic options for renewable energy projects (into the vast oceans)
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also provides long-term value in regard to renewables implemented at the scales required for major
carbon emission reductions while sustainably meeting growing energy demands in the future.

e The high spatial concentration of the energy in the resource, which is much more concentrated than
solar and wind energy, also means less geographical area is needed for project capacity relative to
other renewable technologies.

e There is the potential for rural energy projects with positive socio-economic impacts for local
communities.

e There is the potential for community-scale distributed generation projects to strengthen the grid for
local communities.

e There is potential for a new distributed energy resource which may meet unique military goals or
specific mission requirements.

o There is potential for an effective new form of energy to drive non-electric projects, such as
desalination in drought-stricken areas.

e There is value in the synergies that may prove available with other offshore industries now or in the
future (e.g. aquaculture, offshore wind, navigation aids, and scientific instrumentation).

e There is value in the potential for other ancillary benefits, such as erosion control.

e There is potential environmental value as ocean energy farms could serve as de facto Marine
Protected Areas (MPAs), e.g. where bottom trawling or other large-scale commercial fishing
operations were prohibited.

These benefits need to be more clearly demonstrated and quantified, where possible, to make the public,
policy-makers, regulators, and government funding bodies more aware of these additional reasons for
investing in ocean energy development.

2.3 Opportunities

2.3.1 Remote and micro-grid applications

There are a number of remote locations where electrification is needed that also have good marine energy
resources nearby. Often these places depend on diesel generators with diesel fuel shipped to the location,
leading to high costs of electricity. For example, in Yakutat, Alaska it was observed that costs can run from
$0.50-0.65/kWh. Early marine energy projects, whose cost of energy is still too high to compete for larger,
utility-scale projects, may find their price is competitive when replacing diesel in remote applications.

2.3.2 Better consideration of new resource options in long-term planning

It was mentioned at the Summit that a bill was passed in Oregon mandating that new resources must be
considered in long-term grid planning by regional bodies. Similar mandates across the West Coast Region
that specifically lead regional bodies to learn about ocean energy technologies, and incorporate them as
options in long-term planning would benefit the sector’s credibility as a future part of the energy mix. It is
beneficial to get utilities, balancing authorities, and regulators thinking about ocean energy early on and
their buy-in may help support the responsible advancement to a utility-scale industry. Bonneville Power
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Administration (BPA), through engagement with OWET-commissioned projects and other early development
efforts in Oregon, has become more educated on the status and potential of the ocean energy industry. A
number of individuals from BPA, with knowledge of the sector, may be able to support further regional
coordination, e.g. through engagement with California 1ISO and/or BC Hydro.

2.3.3 Community-scale projects

In Nova Scotia, tidal projects small enough to be absorbed into the distribution grid and 50% owned by a
community group were considered “community-scale” and had access to a preferred market with favorable
Community Feed-In Tariff rates. Local, grass-roots, community-owned and/or community-backed projects of
a similar nature may provide an interesting opportunity for ocean energy technology demonstration in areas
throughout the West Coast Region.

The Local Energy Aggregation Network (LEAN Energy US) is a non-profit, membership organization in the US
that works in partnerships to actively support formation and success of new Community Choice Aggregations
(CCAs)!!. CCAs are an energy supply model established in six states thus far, including California, that allow
local governments and some special districts to aggregate their electricity load in order to purchase and/or
develop power on behalf of their residents and businesses. Two of California’s CCAs are specifically
committed to the reduction of greenhouse gas emissions, and are also directly located in areas with
excellent wave and offshore wind energy resources: Marine Clean Energy and Sonoma Clean Power. CCAs
such as these are on the lookout for good renewable generation projects to supply clean energy and they
may help prove part of the solution to the challenge of finding a buyer for early ocean energy projects. They
should be engaged early by the industry and informed about ocean energy’s development status and
potential.

2.3.4 Non-grid applications

There are also a number of non-grid applications for ocean energy that may be of interest and where
technology advancements could occur that could also improve future utility-scale technologies. For example,
California needs new sources of fresh water, and ocean energy technologies which directly drive desalination
plants may be of particular interest. There are also a number of highly regarded oceanographic research
institutions throughout the West Coast Region which deploy a wide range of scientific instrumentation
offshore. There are some interesting opportunities to use ocean energy technologies to directly power these
instruments, or enable new instrumentation technologies and longer-term projects. Finally, offshore
aquaculture, which is prevalent in British Columbia, could become a potentially important industry for the
United States in the future as seafood demand continues to grow. The use of ocean energy technologies to
power offshore fish farms is being investigated by a number of developers around the world.

1 http://www.leanenergyus.org/
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2.4 Goals and actions identified

Goal

To better emphasize grid
benefits and promote the
value proposition not
captured by LCOE
calculations.

Action

Conduct further industry brainstorming. Final, concrete
conclusions for how this goal could best be met were not
established at the Summit and it was recognized that this
challenge might warrant further attention.

Prioritization

Further communicate with the DOE to emphasize the
value not captured in LCOE calculations, and request that
this be a caveat when LCOE calculations presented.

Medium

Hold discussions with NHA Marine Energy Council,
encouraging them to more clearly promote these
advantages when lobbying on behalf of the industry (in its
role as a national trade association).

Higher

Establish an entity (or entities) that, on a regional
level, can fulfil a similar role as OWET has done for
Oregon. The benefits of having an organization such as
OWET, which has helped fulfil an important role by

commissioning relevant studies to quantify the values of Higher
ocean energy benefits, conducted outreach to utilities and
energy market regulators, etc., were widely lauded at the
Summit. Replicating this role for other parts of the region
beyond Oregon could prove very beneficial.
To improve region-wide Fund and conduct region-wide grid interconnection
understanding of grid studies, focused specifically on ocean renewables. Such a
interconnection study or studies may be similar to what has been done for
constraints and Oregon (commissioned by OWET) and British Columbia Lower
opportunities. (through WCWI). However, this likely would not be an
immediate priority as there is likely to be available capacity
for the first smaller demonstration projects (<20MW) which
are currently most needed for industry advancement.
To get utilities, balancing Conduct ongoing outreach and develop and distribute
authorities, and PUCs educational materials. This material should explain the
interested in ocean various benefits of ocean energy resources and make the
energy and keep them case for early utility investment in supporting the .
. N - - Higher
informed. The aim is to development of a commercial sector. The importance of
engage the customers for finding off-takers for first demonstration projects for sector
electricity generation early growth can also be emphasized. Specifically, the CCAs in
on, to make sure they are California and any other local aggregators that may
aware of ocean energy and become established in areas with good ocean energy
its potential benefits. resources should be contacted and made aware of sector
developments.
DNV GL — Document No.: 703368-USSD-R-01-B, Issue: B, Status: Final Page 13

www.dnvgl.com




3 REGULATORY AND PERMITTING

This key topic includes discussion of considerations for ocean energy development related to
licensing/permitting, siting, inter-agency coordination, agency awareness and support, impact mitigation
and adaptive management, environmental concerns, and potential environmental benefits.

3.1 Strengths

3.1.1 Relative environmental risks from ocean energy

Ocean energy systems, particularly in the first smaller-scale demonstration projects, are expected to have
very minimal, negative environmental impacts and risks relative to other sources of energy generation. Any
energy generation option employed by mankind will have some impacts, but ocean energy devices are
typically unmanned, and there are no major risks of nuclear radiation or hazardous material spills in the
event of a failure. For MHK technologies, installation does not require damming of rivers and flooding of local
ecosystems. At worst, the catastrophic failure of a typical ocean energy system would likely result in impacts
equivalent to the sinking of a mid-sized recreational vessel, but without the issue of fuel leaks. This is a level
of environmental risk well lower than levels which the public readily accepts off U.S. coasts at present.

Even amongst other relatively environmentally benign technologies, which also do not pose a risk of
catastrophic environmental events but that require land use, such as solar photovoltaics, there may be
advantages in offshore deployments. In areas with high terrestrial environmental sensitivity, such as Hawaii,
floating offshore power generation (that has been appropriately sited to consider the offshore environment)
can be a way to avoid development of sensitive onshore habitats.

Generally these expectations of minimal environmental risk and findings of no significant impacts are
proving consistent with data that is being collected by first projects. Monitoring and adaptive management
can continue to prove that impacts are still acceptable as the industry commercializes and moves toward
larger arrays that may bring different collective, or aggregated, effects.

Consideration of the relative risks referred to here also does not reflect the various environmental benefits
that further ocean energy development may bring. This is an important part of the bigger picture that
developers and resource agencies need to define and communicate to policy-makers and stakeholders. Such
benefits may range from providing artificial reef habitat for sea life, to establishing de facto marine protected
areas where certain forms of high impact fishing are not permitted, to the larger global benefits of reducing
greenhouse gas emissions and stemming further contributions to ocean acidification.

3.1.2 Global data on environmental impacts

The U.S. is leading Annex 1V, a collaborative partnership among member nations of the International Energy
Agency Ocean Energy Systems Energy Technology Initiative (IEA OES), to examine the environmental
effects of marine energy development. The DOE is the operating agent, partnered with the Bureau of Ocean
Energy Management (BOEM), the National Oceanic and Atmospheric Administration (NOAA) and FERC.
Annex IV is being implemented by Pacific Northwest National Laboratory. As part of the initiative, a
database called Tethys has been set up where the industry is attempting to collect all relevant data on
environmental effects from research and projects happening around the world.*? Findings from Annex IV

2 http://tethys.pnnl.gov/
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represent a tremendous resource for the industry and some of the data collected can help form the basis for
fact-based regulatory decisions at this early stage of the industry before widespread, local data is available.
This assumes, however, that such information can be accepted and utilized by the regulatory bodies (see
Section 3.2.2).

3.1.3 Early local experience with regulatory processes

There are a number of locations in the U.S. where the first developers now have been through the
consenting processes. These achievements have brought significant learning. For example, although the
project never went forward, by going through processes for a possible wave energy demonstration project
off the coast of Oregon, the state now has some significant experience in permitting such projects. The
agencies and persons responsible are known and the processes are well-defined at the state and federal
level. Getting through the process once educates the regulators and other stakeholders. Two WECs have
recently been deployed off the Oregon coast in short-term, temporary sea trials that are not grid-connected.
In doing so, the state has demonstrated that devices can be permitted successfully, at least for this level of
testing. Oregon’s experience in the area of permitting is further expanding with the Northwest National
Marine Renewable Energy Center’'s (NNMREC’s) efforts to develop its Pacific Marine Energy Center (PMEC)
test sites, which are expected to have pre-permitted berths allowing a variety of WEC technology
configurations to come and deploy. Experiences such as these allow stakeholders to learn about technology
and project designs, while informing developers about regulatory needs and stakeholder interests.

Some of Oregon’s successes with the regulatory process have benefitted from the BOEM-Oregon
Intergovernmental Renewable Energy Task Force. This type of task force, which facilitates coordination
among all state, federal and local agencies, has also been established in Hawaii looking mostly at offshore
wind, but does not exist in the other states in the region. It is perhaps something which could be emulated
in California and Washington, but according to BOEM these task forces are initiated at the request of a state
governor. Oregon also went through a long Territorial Sea Plan (TSP) process in which ocean energy was
specifically included in state-wide Marine Spatial Planning (MSP) efforts.

Examples of this increase in regulator knowledge, is not limited to Oregon. In Washington, there is now an
engaged group of agencies that are well-informed after going through the permitting process for a tidal
project in Admiralty Inlet, despite it also not being carried forward by the project developer in the end.

Nationally, agencies such as FERC and BOEM have also taken the initiative to become more educated on
ocean energy over the last several years, and they now have a number of staff members who are
knowledgeable in regard to the industry. FERC is generally viewed by ocean energy developers as being a
regulatory body that is reasonable and informed, and it can be pointed out that indeed FERC has already
granted a number of preliminary project permits and pilot permits for ocean energy projects

3.1.4 Available test sites

The establishment of pre-permitted test sites that allow a number of different technology developers to test
their prototypes without having to go through full regulatory processes would be of great benefit. At the
Navy’s WETS location in Hawaii there are now three largely pre-permitted, grid-connected test sites for WEC
deployment that are operational this year, albeit with some restrictions that do not cover all technology
types under development. PMEC also currently has permits in place to deploy its Ocean Sentinel
instrumentation buoy and other infrastructure to help support open ocean testing at its non grid-connected
North energy test site.
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3.2 Challenges

3.2.1 Aligning regulatory agencies with a “big picture” perspective

As discussed in Section 3.1.1, the environmental risks associated with ocean energy are expected to be low
relative to many industries that are accepted and commonplace. For example, the risk of marine mammal
collision with fast moving cargo ships and recreational vessels with exposed high speed propellers is
certainly much greater than for a moored, floating WEC structure. Likewise, acoustic outputs are orders of
magnitude higher for such vessels compared to demonstrated ocean energy systems and the
electromagnetic field (EMF) from ocean energy cable installations is no different than the EMF from the
many thousands of miles of subsea cables that are already installed worldwide. However, the regulators
generally have not accepted comparisons to existing projects and industries, and they have often required
expensive studies and investigations in each of these areas before giving permission to deploy - even for
small-scale test projects.

At present, it is also difficult for regulatory agencies to consider all of the potentially positive impacts that
development of ocean energy may have on the very ecosystems they are seeking to protect, given their
specific regulatory and legal perspectives. Climate change and ocean acidification are likely to pose much
more significant dangers to marine ecosystems, and those are dangers that advancing new renewable
energy technologies may help provide a solution for. Ocean energy developers have the opportunity to
present these benefits during the regulatory process, but most of the time net benefits are overlooked with
focus placed on any potential negative effects.

Due to the newness of the sector, and/or regulator training and background in areas that might be less
relevant, individual regulators may also lack the knowledge and appreciation of the design, engineering and
operational requirements of ocean energy. This makes it difficult from the beginning for them to see what is
required to get such projects successfully implemented, and may lead to requests that are not commercially
reasonable from the perspective of developers.

Many industry members observed that it seems that there is no risk to individual regulators in maintaining
the status quo, and so they tend to default to non-development as what they should maintain whenever
there is any source of uncertainty, regardless of real relative risk levels and potential benefits. However, this
approach does not support innovation and is certainly not conducive to encouraging a new industry.

3.2.2 Lack of acceptance for local transferability

One of the biggest challenges discussed at the Summit was how to get regulators to accept transferability of
findings from other projects and locations. As mentioned in Section 3.1.2, there is some useful data being
collected and R&D being conducted for a number of places around the world. However, there are still
challenges in finding ways to make sure that demonstrations/studies conducted elsewhere can be
transferred locally. It has been suggested that, in some cases, local regulators have declined to consider
information from developments in other areas. For example, it was anecdotally described at the Summit how
one PhD-holding international expert in the field of marine science — who had previously conducted research
on potential impacts to marine mammals for a different project — had their testimony disregarded by a local
environmental regulator who believed that their research was not relevant to the marine mammals at a new
project location. It is a major hurdle for the industry if the best available scientific data is sometimes being
dismissed as irrelevant, when there is no other site-specific data that can yet exist for first projects. The
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same types of onerous studies often need to be repeated at great cost for each project proposed. Most
developers would admit that without an existing industry to assess in detail, the state of knowledge on
ocean energy environmental impacts is somewhat rudimentary and there are various areas of uncertainty.
However, given the relative risks (see Section 3.1.1), utilization of data from other areas could help to
expedite early development. In some countries, such as the UK and Canada, strategic environmental
assessments have been conducted on a regional level as a mechanism to remove the burden on individual
developers. This only helps, however, if local regulators accept the generalized findings of such national or
region-wide assessments.

3.2.3 The data before the deployment dilemma

The regulatory agencies want to know in detail the effects devices may have, but this information will
remain unclear until there are actually operational devices in the water. The agencies tend to emphasize a
precautionary approach which, when taken too far, can prevent deployments from happening. The best way
to really learn about impacts will be to monitor projects as they scale up and operate for longer periods of
time. As discussed in Section 3.1.1, the risks of letting early projects deploy to get this data are relatively
low, so the sector is trying to find ways to further make this clear to the public, policy-makers, and
regulators.

Internationally, “adaptive management” processes are widely promoted and have been praised as the logical
approach to early projects. This means that rather than trying to prove the negative before data is available,
projects are allowed to deploy with conditions that they be monitored and that should significant impacts
arise that there are methods for mitigating them or, if necessary, halting the project. Such a process can
reduce uncertainty over time as more data is gathered, and should more readily allow a young sector to get
the projects in the water that it needs for learning and growth. However, such processes have still not been
agreed upon amongst the many regulatory agencies with jurisdiction over projects, and there are
uncertainties within them on what constitutes sufficient monitoring and response. It is recommended that
monitoring requirements and the establishment of boundary conditions (i.e. where responsive action is
triggered) in adaptive management should be established on a case-by-case basis for each early project.
Regulators should work with developers to look at the best available existing science and the relative risks
(probability, consequence, and ease of monitoring/mitigation) for each risk area, and the objectives of the
project (business case and learning objectives), before arriving at an agreed adaptive management plan.

3.2.4 Multiple agencies and different local requirements

Everywhere in the U.S., there are multiple entities that are involved in permitting ocean energy projects at
the federal, state, and local levels. Although in some locations the industry has begun to get a handle on
how to navigate through this complex regulatory environment, it is clearly not as efficient or developer-
friendly as a one-stop-shop type regulatory body where all interaction and final consents can be attained.
These simplified regulatory schemes have been very beneficial to early ocean energy development in places
such as Scotland, although unfortunately it is not something that the ocean energy industry expects to
realistically occur in the U.S. given entrenched bureaucracies.

Regulatory and legal hurdles are also different in different states, and some are viewed as being more
onerous. For example, California has a reputation for being a very difficult place to get necessary permits,
and many developers feel that its extensive and expensive licensing process is beyond the budget of most
WEC developers at this stage. On the other hand, several developers at the Summit commented on how
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local Alaskan communities have been particularly receptive about allowing early device deployments and
demonstrations. However, Alaska is also a huge land area with multiple jurisdictions depending on the
locations of proposed projects. There is also typically less knowledge of Alaska’s marine habitat, as opposed
to more well-studied locations, which can result in regulator requests for tangential studies beyond those
necessary to meet the regulatory requirements. It was also pointed out, though, that such requests occur
throughout the region beyond Alaska (see Section 3.2.6).

Related to regulator learning as referred to in Section 3.1.3, there are also places where regulators are less
experienced with the processes for ocean energy project permitting, which can exacerbate the challenges.
Turnover within agencies, especially if projects are not happening with volume and regularity as is the case
for the sector at this stage, can also cause similar issues. Individual staff members who had been involved in
previous projects, or who had become informed about ocean energy, may not have passed on this
knowledge to the staff members who take their place once they have moved on. As an example, since the
tidal project for Admiralty Inlet was abandoned, no ocean energy projects are currently under development
in Washington, which means that there are limited learning opportunities for local agencies. If those who
were involved with the previous project leave and/or a new analyst comes onboard, the learning curve will
need to begin again.

Even in some places, e.g. Oregon, where the process has been completed, many developers still believe that
the overall permitting/licensing process needs to be streamlined and that it takes too long and costs too
much, potentially stifling MHK development in the U.S.

3.2.5 Lack of appropriate guidance on requirements

Due to the novelty of the industry, there is a lack of formal guidance to federal and state agencies on study
requirements for ocean energy projects. As such, they often revert back to applying federal licensing
requirements and processes based on existing methods such as those for conventional hydro projects. This
continues to create challenges for developers, where survey requirements for small marine energy projects
represent a larger proportion of the total costs as a result. There seems to be a general unwillingness of
permitting agencies to accept and promote alternative, more cost-efficient permitting methods. This is likely
because they feel that by doing so they would be taking on added risks, in regard to fulfilment of their legal
mandates. As such, it may be that laws themselves need to change to provide more streamlined
mechanisms, particularly for demonstration projects.

3.2.6 Expectations beyond what is necessary

Developers are also sometimes expected to conduct studies above and beyond what is required because it is
of scientific interest. It was mentioned during Summit discussions that regulators have a tendency to burden
project developers with the cost of supporting various research interests which may not be directly related
to the proposed project. This is not acceptable, particularly when at this stage developers are conducting
their own R&D and do not have sufficient revenue streams to support non-critical projects. If regulators feel
that there is data they need, then those needs should be prioritized and the agencies should work with each
other or through other funding mechanisms to further conduct the research, rather than expecting
developers to fund and carryout the work as part of their testing and demonstration projects. This is not an
expectation which realistically considers the commercial pressures of the developers. Summit attendees also
felt that, at other times, regulators have strayed into areas beyond their jurisdiction, perhaps in an effort to
further cover perceived risks to themselves.
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This is related to another, more general, point that agencies often do not seem to acknowledge that the
costs of studies and monitoring have to be considered. Regulators need to understand these costs from the
developer’s perspective. If permitting and monitoring requirements are too costly, developers will look
outside the U.S.

3.2.7 NOAA-NMFS challenges

NMFES is an office of NOAA within the U.S. Department of Commerce (DOC) that is responsible for the
stewardship of marine life and their habitats, and in particular works to enforce the Marine Mammal
Protection Act and the Endangered Species Act. Their consultation with FERC is required on the licensing of
grid-connected ocean energy projects pursuant to the Federal Power Act. As such, NMFS is a critical
regulatory partner in the advancement of the industry. Although there has been significant and continual
interaction with NMFS on projects across the region for several years, developers feel that each individual
project interaction with NMFS begins from a point of limited institutional knowledge regarding ocean energy
projects and their potential environmental effects.

Developers generally agreed that federal agencies do not seem to effectively exchange information with one
another, which places a difficult burden on developers to provide the necessary information for project
authorizations. There is a tendency for individual field offices to function as silos without communicating
across the agency, or considering what is happening elsewhere. Even though the regulatory and licensing
processes are designed to use “best available science,” NMFS is viewed by developers as being reluctant to
accept evidence from other regions, even from within the U.S. This lack of ability to effectively rely on best
available science to gauge relative risk has resulted in significant investment in project-specific data
collection, further degrading the economics of test deployments necessary to develop technologies and
advance the industry. Due to the cross-cutting involvement of NMFS in ocean energy projects, the industry
strongly suggests that senior NMFS leadership be engaged to ensure that NMFS programmatically
understands and accepts the transferability of knowledge from existing projects and research and promotes
agency support of these renewable energy projects.

Consideration of the larger context of early ocean energy projects would need to come from the top down at
NOAA or even higher at the policy level of the DOC. If NMFS only looks at risks at a confined level, it is not
clear that they have any incentive to permit investigative projects for the sake of technology innovation.
Political action may be required to get directives from high up in the DOC to reinforce that NMFS’ mandate
should include supporting responsible projects that do not pose undue risks to the resources they are
charged to protect, as opposed to protection of the status quo.

3.2.8 Preliminary permit terminology misunderstanding

FERC'’s term “preliminary permit” has caused some confusion in the media and public. In particular, use of
the word “permit” has raised concerns that projects are going forward before detailed information and
investigations have taken place and/or local stakeholders have been informed. In fact, the purpose of
preliminary permits in FERC’s terminology is to give a developer a priority position to conduct site-specific
stakeholder outreach and investigations to determine project feasibility, without the risk of a competitor
then going after that site. It is essentially a priority investigative license, not a permit to actually deploy
anything into the water or start a project.
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3.3 Opportunities

3.3.1 Projects in the water

Demonstrations and early projects provide direct opportunities for learning well beyond what is directly
relevant to technology advancement. They also enable real data on operating systems to be gathered to
reduce uncertainty regarding a variety of impacts that are of interest to regulators. Furthermore, projects
allow for learning and efficiencies on both the developer and agency sides of the consenting process. As
more licensing/permitting happens, the process should get easier. The DOE can support the industry with
funding to enable the first projects to get deployed, and to help ensure that the right sorts of data are being
gathered from these projects to inform the industry as a whole, and answer key regulator concerns.

3.3.2 Better capitalization on learning from defunct projects

The challenges faced by a young sector are great, and there will be many projects that fail to make it
through to full operation. However, that does not mean that extensive groundwork has not already been laid
and that learning has not occurred. These projects may represent an opportunity for the industry to take
that learning and avoid mistakes, or to present data relevant to their own active projects. It may even be
that the same sites could be used where suitable, with the benefit of a location that is effectively much of
the way through the permitting process and that has already been looked at in detail by regulatory agencies.

3.3.3 Multiple projects sharing permitted sites

Beyond establishing pre-permitted test centers, there may also be an opportunity for developers to work
together to co-locate other early projects at the same site. This would allow them to share the costs of the
permitting burden, including required environmental studies, site characterization etc., and allow regulators
to mitigate risks spatially by confining early projects to fewer areas.

3.3.4 Isolated micro-grids

Projects connecting to individual micro-grids, such as some of the community-scale projects under
development in Alaska, may have reduced regulatory burdens than those associated with interconnection to
national grids.

3.3.5 Sharing lessons learned

Places that have successfully been through the regulatory process may be able to share their experience and
knowledge. For example, those involved in Oregon’s state-BOEM intergovernmental task force can help get
similar task forces to organize in other states or as a region-wide task force. They can also share lessons
learned from their TSP process to other states that have MSP processes in place or are looking to get them
underway. MSP can be a useful tool that helps enable data-based, integrated and coordinated decision-
making across local, state, federal, and tribal governments. MSP and resulting plans should not preclude
developments elsewhere should it be demonstrated that better sites are available, but they can help provide
some priority areas for which some planning/investigations have been done. This in turn can mean that the
regulatory burden is reduced if ocean energy development is planned within those priority areas. There may
also be lessons that can be learned from exploring what other sectors might have done. For example, it may
be good for the ocean energy industry to look at how the autonomous underwater vehicle (AUV) sector and
related research groups were able to get a permitting envelope in place to test and operate their systems.
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3.4 Goals and actions identified

Goal

To get more top-down
direction within regulatory
agencies for local planning
of ocean energy. The
majority of Summit attendees
believed that this source of
direction was generally
lacking at present. The aim is
to get more high level officials
who can set directives to
regulatory agents, to
understand the bigger picture
of ocean energy advancement
on the environments they are
mandated to protect and the
importance of permitting
demonstrations to enable
technology development.

Action

Escalate lobbying to more senior levels, where policy
can be influenced. Senior officials who are in positions to
give agency directives need to better understand the
context for the industry and why sector development is of
interest. The industry should seek to establish a shared
vision with regulatory agencies regarding the importance
of early demonstrations for technology development, and
why other federal government bodies, such as the DOD
and DOE, are funding efforts to develop these systems.
This message currently gets lost among the regulatory
agents focused on fulfilling their mandates, and the
benefits of successful demonstrations — including
environmental benefits — need to be made clearer.
Demonstrations are crucial for both technology
advancement and convergences as well as for collection of
real data to reduce any uncertainties on environmental
effects that do exist. These demonstrations need to move
forward faster, and to happen more regularly in the near-
term for progress to be shown and for the learning to
occur that will keep investors interested and the sector
advancing in the U.S.

Prioritization

Higher

Better put into perspective the relative
environmental risks of ocean energy deployments when
interacting with senior officials. This should be done in
clear terms of the likelihood and consequence of
occurrence and the interventions that would be required.
Consequences and the scales of intervention can be
directly compared to those in other industries that they
are more aware of.

Higher

Emphasize adaptive management and information
sharing to senior officials. The benefits of adaptive
management for early, small-scale projects — those
needed most at this stage of sector development — should
also be emphasized. Furthermore, it should be encouraged
that all of this information be shared across regions and
regulatory agencies. There are many gains that could be
made for the sector by taking the right information and
educating the regulators — especially the right people with
high levels of authority, and responsibility for providing
top-down guidance. In Florida, the Southeast National
Marine Renewable Energy Center (SNMREC) reported that
they reached out to more senior people with influence at
the policy level within NOAA during the permitting process
for their site. In doing so, they felt more progress was
made that at the individual project level, or by going
solely through the local project-responsible agents in
NMFS. This type of approach should be repeated at the
regional level as a whole by the sector, perhaps via the
NHA Marine Energy Council.

Higher
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To facilitate more
productive interactions
between the industry and
NMFS.

Suggest and encourage the appointment of a
designated “MHK Science Coordinator” within NMFS.
This official would be knowledgeable regarding ocean
energy, and could be more easily kept informed of all

sector advancements. They then could facilitate all Higher
projects related to ocean energy that NMFS has a role in
permitting. The industry should propose and push for the
establishment of such a position within senior levels of
NOAA.
Further ocean-energy focused communication
between the DOE and NMFS may also help in this area.
DOE is not a regulatory body and they cannot alter NMFS’
mandates, but they can support in informing NMFS of the .
. L - Medium
sector context as well as encouraging communication with
those responsible for NEPA compliance in federal projects
where environmental assessments have been completed
with findings of no significant impact (FONSI). Language
in the Senate Energy Water Appropriations Bill that is part
of the current DOE program does encourage the DOE to
work with regulators and support the industry to reduce
regulatory barriers.
To spread understanding Conduct formal studies and report on relative impact
of relative impacts to the comparisons of ocean energy to existing and widely
public, and to get accepted offshore deployments. This idea was mentioned
regulators to appropriately | at the Summit as something that may be beneficial, but it .
- . . Higher
value relevant research was pointed out that it would remain a challenge to get
and experience from other | regulatory agencies to buy into arguments comparing
sectors. Currently, scrutiny ocean energy to other industries. Nevertheless, it could be
of potential environmental useful to get this sort of information out and understood
impacts does not appear by the general public, and a study that could at least help
appropriately scaled to the convince agencies to look at relevant research beyond just
relevant risks, and many ocean energy-specific studies would be useful. For
regulators do not accept data | example, fish interaction with floating structures in water
that comes from different is expected to be very similar whether it is an existing
applications or locations, but oceanographic buoy or a WEC buoy. Likewise, the public
that may be quite relevant. should understand that worst-case consequences for the
loss of a typical ocean energy system at sea do not
compare to those for loss of a manned, offshore structure
pumping oil and containing hazardous materials.
To spread information on Develop a comprehensive guide to federal and state
permitting processes permitting. Funding for the establishment and public
experienced across the release of such a guide that covered each state in the
region. The aim is to better West Coast Region could produce a useful reference
. . . . . - - Lower
share information on all document for project developers considering sites in
existing federal and state various different areas. This may be something that the
agencies and their processes DOE could support as they continue to support the first
and timelines, when seeking demonstration projects and ensure that
project consents in the region. | learning/information gathered is as transferable to future
projects as possible. Although processes are now fairly
well understood for places such as Oregon, in other
locations they are less clear, and formal documentation of
them (kept updated) would be useful.
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4 POLICY AND FINANCE

This key topic includes any discussion of considerations for ocean energy development related to federal and
state funding, renewable portfolio standards and policy incentives, financing for development and
deployment, and ocean energy costs and benefits.

4.1 Strengths

4.1.1 Public and state policy support for renewables

Many of the areas along the West Coast are highly supportive of renewable energy development, and have
state policies in place that support that development in the form of renewable portfolio standards (RPS)
which call for renewables to make up certain significant percentages of the energy mix. Some of these are
already among the highest state RPS in the nation and are even expected to continue to increase. The
governor in California, for example, is calling for an increase in the state’s RPS to 50% renewable energy by
2030 and Hawaii just passed a bill that would set a 100% RPS by 2045, with 30% by 2020 and 70% by
2040. A number of other sustainable energy initiatives also exist in these states, as well as in Washington,
Oregon, and Alaska where support has been explicitly expressed for ocean energy by high level politicians
including senators, governors and state legislators.

4.1.2 Federal funding has supported development

The DOE has supported projects that have done much to advance the industry to its current state in the
West Coast Region. They have, for example, provided funding to establish the Hawaii National Marine
Renewable Energy Center (HINMREC) at the University of Hawaii and the Northwest National Marine
Renewable Energy Center (NNMREC) at Oregon State University and the University of Washington. In
California, the DOE has supported investigations of the feasibility for a full-scale, grid-connected wave
energy test site. In Alaska, funding has been provided to support prototype demonstration projects for
community-scale marine energy projects. Although total funding levels allocated to the DOE’s Water Power
Program over the last several years have remained modest, particularly in relation to the funding levels
typically necessary to advance major new industrial efforts, the funding that has been provided has directly
resulted in much of the sector’s progress in the region to date.

4.1.3 Oregon Wave Energy Trust

OWET has been a unique strength for advancing the ocean energy industry in Oregon. No other state in the
West Coast Region has such an organization which acts as an explicit advocate for the responsible
development of an ocean energy industry. OWET also funds research intended to reduce barriers to getting
ocean energy projects going in Oregon. Furthermore, they act as a hub for the industry by convening
industry stakeholders at annual events and distributing industry news regularly through their website, social
media accounts, and email newsletters. It is clear that an organization of this type has proved very
beneficial for local sector growth and it is an important reason why so many ocean energy developers have
expressed specific interest in Oregon, and why the state is viewed as a leader in the sector.

DNV GL — Document No.: 703368-USSD-R-01-B, Issue: B, Status: Final Page 23
www.dnvgl.com



4.1.4 Hawaii can be representative of other island projects

Due to its unique characteristics, Hawaii is often considered a suitable demonstration location for technology
and projects which could later be exported and adapted for other island projects throughout the South
Pacific and further afield. The R&D and ocean energy technology demonstration that occur there give the
advantage of excellent infrastructure and high U.S. safety and quality standards, while being highly relevant
for a number of similar wave climates and islanded grids found abroad.

4.2 Challenges

4.2.1 Weak ocean energy-specific support and low funding levels

Despite having excellent renewable energy policies, some states that could greatly benefit from the
development of utility-scale ocean energy, such as California and Hawaii, appear to have little political
support specifically for ocean energy projects. State clean energy funding mechanisms, such as
Washington’s Clean Energy Fund, also do not typically have budgets allocated explicitly for ocean energy.
Oregon has been the most successful at generating policy support directly for ocean energy, and has
become a staging point for the regional industry as a result. However, even Oregon does not have a
comprehensive state energy policy to support ocean energy, e.g. one that would encourage or mandate
ocean energy power to be purchased. If the advantages and benefits of developing ocean energy as an
additional renewable resource for state portfolios in the region are recognized, then policies which
specifically encourage the R&D and demonstrations that will bring the sector toward commercialization
should be enacted accordingly.

It is generally viewed that such policies would require the right combination of both market pull and market
push mechanisms. Capital grants are very helpful, and often critical to enabling developers to cover the high
costs of early, first-of-a-kind projects, deemed still too risky to attract finance from traditional investors.
Globally, the markets that have provided this type of support are the ones where ocean energy technology
prototypes have been deployed. However, it is also likely that one-off projects driven by capital grants alone
will not develop into sustainable longer term projects and industries. The market for what the projects
produce, e.g. electricity from ocean resources, needs to be in place. Policies can help support this, as
production tax credits and RPSs have done for renewables more generally in the U.S., and as FITs specific to
ocean energy have done to create interest in the first array projects occurring internationally. The pubilic,
represented by their federal, state, and local governments needs to help demand that their electricity
providers invest in these new solutions, by paying a premium for the energy generated by early projects.

As referred to in Section 4.1.2, much of the progress that has occurred in the region to date has been
largely dependent on federal government (e.g. DOE) funding. However, the amount that has been available
is still a small amount compared to some of the challenges and costs associated with developing a novel,
new energy generation technology. Securing project and R&D funding is still one of the largest challenges
for the industry. The national support that is present needs to be backed by regular increases in funding and
better coordination between federal agencies so everyone is working toward the same goal.

Presently, at both state and national levels, ocean energy is widely viewed as a sector to be encouraged.
However, in regard to renewable energy, wind and solar energy are often prioritized as they are seen as
having the most material impacts, e.g. on climate change, in the near term. In some instances, the policies
that have encouraged the growth of these more mature onshore technologies have even resulted in a form
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of “wind/solar fatigue.” For example, PUCs that have already permitted a number of projects at above
market rates using those technologies are not inclined to permit further projects with above market rates
that utilize ocean energy. While other renewables should continue to be encouraged, the additional
advantages of ocean energy (see Section 2) and the importance of developing technologies now for use at
larger scales in the future should not be forgotten. After all, energy demand is projected to grow over
coming decades, and the need to meet that demand sustainably is not going away. Policies should not be so
shortsighted that they fail to encourage potential longer term benefits.

4.2.2 State budget challenges

Often states have tight budgets and it is difficult for something novel and unproven to become a priority.
Many states, such as Hawaii, set clear and ambitious goals but they do not have state funding available for
R&D state financing for projects that can help meet those goals. Larger economic forces can also have a
significant impact on state budgets. For example, the recent drop in oil prices has forced the Alaska Energy
Authority to trim its investments in wave energy and river hydrokinetic technologies and projects.

4.2.3 Mobilization of private finance

Securing private finance, in addition to public funding, is still critical to successful projects. However, many
developers see this as becoming increasingly difficult. The early “honeymoon” stage of the industry is over,
and some of the initial novelty and excitement around ocean energy has worn off, and some of the technical
challenges have become more apparent with early experience. Some of the first generation technologies
were readily able to secure significant funding, but challenges and failures experienced may have made it
more difficult for improved, next-generation systems to attract the same levels of private finance. Getting a
number of pilot projects in the water soon, in order to demonstrate some successes and sector progress,
would do much toward exciting public and investor sentiments.

4.2.4 Community-scale project funding

Although generating community support is a general condition for successful community-scale project
developers, it is often an additional challenge to get projects going that are community-owned. It is often
difficult for smaller communities to finance new energy projects that are often quite capital expenditure
(CAPEX) intensive, regardless of long-term savings that may result from e.g. replacing diesel fuel costs.
Policy incentives may be required to make these projects work, if ideas to develop smaller community-
owned projects as technology demonstrations and early stepping stones to larger utility-scale projects are to
be put in practice. It can be noted, however, that there are a number of international examples where the
community interest and buy-in was strong enough to get community-owned tidal energy projects going and
that they have been some of the most readily deployed pilots — probably due to the high levels of support
among local stakeholders. In the West Coast Region, community-owned power projects are not typical but
putting legislation in place that legitimizes, and even encourages, community ownership would greatly
benefit these smaller scale projects.
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4.3 Opportunities

4.3.1 State-based funding sources

There are some examples of state-based funding resources being applied to ocean energy projects in the
region. For example, the Alaska Energy Authority through the University of Alaska Fairbanks has helped fund
a number of initial studies required to move forward some pilot projects in Alaska. OWET is a public-private
partnership that is funded by the Oregon Innovation Council. Oregon state funding has also been used
through the coastal management program to give consideration to marine energy during the territorial sea
plan development processes. In Washington, the Clean Energy Fund could be accessed in support of ocean
energy R&D. These opportunities should be sought out by the industry, increases in funding levels for ocean
energy should be lobbied for, and any new potential sources of state-based funding to help meet industry
objectives should be encouraged.

4.3.2 Groundwork for a Blue Tag program

Through previous OWET-commissioned research and at previous industry summits and conferences hosted
by OWET, the idea of implementing a Blue Tag program in Oregon has been established [1]. Such a program
would offer customers an opportunity to pay a premium to support ocean energy development. With
sufficient public interest and buy-in, early projects that require above market rates may be able to move
forward under such a scheme. Commitment could then be secured to purchase the first e.g. 500MW of “Blue
Tag Power” in various states. This provides a certainty of demand for the ocean energy projects under that
designation, thus incentivizing the industry and creating jobs. While the idea has received positive feedback,
and local polling shows many people would individually support ocean energy projects if there was a nominal
impact on their electric rates, the opportunity to carry such a program forward has not yet been acted upon
in Oregon. This type of program could also be expanded to other areas across the region or initiated as a
regional program from the beginning.

4.3.3 Existing regional organizations

A regional ocean partnership has already been created in the form of the West Coast Governors Alliance
(WCGA) on Ocean Health'®. The executive committee for this alliance consists of state leads from California,
Oregon, and Washington and federal leads from NOAA, BOEM, and the Environmental Protection Agency,
and the WCGA works with a variety of private, governmental and tribal entities in the region. As part of the
WCGA, a Renewable Ocean Energy Action Coordination Team was established as a collaborative working
group to develop a shared strategy among the states to effectively plan for renewable energy development.
The WCGA, and specifically this action coordination team, has already convened a number of key
stakeholders and regulatory agencies in the region and there may be opportunities to use this group as a
vehicle for better disseminating the context and case for ocean energy development.

The Pacific Northwest Economic Region (PNWER) is a public-private non-profit organization that aims to
increase the economic well-being and quality of life for all citizens in the region that includes the states of
Alaska, Oregon, Washington and the Canadian province of British Columbia. As such, this could be another
group that could advocate for ocean energy development and it would be worthwhile for the industry to
reach out and explore the potential to start to work more with PNWER to sustain an action plan on marine
renewables that can be followed-up on a monthly basis. PNWER is a long-standing, state-based organization
that has regular access to senior politicians.

13 http://www.westcoastoceans.org/
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Finally, the development of many diverse forms of renewable energy is viewed as an important climate
action initiative. Developing new technologies now that can be part of the sustainable energy portfolios of
the future is something many, larger renewable energy groups are likely to support. There may be excellent
opportunities for the ocean energy industry, perhaps as represented by the NHA Marine Energy Council, to
team up with larger groups supportive of more mature renewables technologies — e.g. the American Wind
Energy Association, the American Solar Energy Society, California Wind Energy Association, the Center for
Energy Efficiency and Renewable Technologies, the Renewable Northwest Project — in order to get them to
understand and back the case for ocean energy development. There is precedent for this in Canada, where
in 2015 four major renewables associations came together to support each other, setting up the new
Canadian Council on Renewable Electricity that aims to increase wind, solar, hydro, and marine energy
opportunities in Canada. Marine Renewables Canada was one of the associations which launched the Council,
along with the Canadian Hydropower Association, the Canadian Solar Industries Association, and the
Canadian Wind Energy Association.

4.3.4 Political influence from the collective region

There could be some excellent opportunities for the industry to do a better job of establishing and taking
advantage of collective political influence across the region. For example, the WCGA was established by
three different state governors and getting the WCGA, the governors themselves, and/or other senior state
politicians to come together and collectively advocate at the federal level can have a significant positive
impact on federal policy going forward. Senior state politicians of this type carry political clout at the federal
level, particularly if the advocacy is coming not just from one governor but rather a shared vision and
interest is presented on behalf of such an important portion of the United States, i.e. the West Coast Region.
Of course, garnering further support from senators and congressional representatives for West Coast states
is also directly beneficial to improving policies for the advancement of ocean energy.

4.3.5 Multi-utility involvement in projects

Although there are no good examples of this approach being taken within the region as yet, it might be
worth the industry exploring ways to get multiple utilities to back proposed projects. In this way, those
utilities could pool organizational resources, split costs, spread the impact of above market rates, and share
risks. By having PPAs with multiple utilities, each one is taking an even smaller piece of the project and
making impacts to rate payers even more negligible. If arrangements of this sort can be put in place, it is
also expected that the PUCs would be more likely to approve such projects. Practically, for multi-utility
involvement in projects to occur there would be some artificial barriers that would need to be overcome —
e.g. having investor-owned and publicly-owned utilities working together — but the larger the participant
pool, the more buy-in for the project there would be. The answer to the important question of “who is
paying and how much?” that determines whether or not a project goes forward or not, becomes “everybody
is paying and not very much.” The main challenge of getting the right people lined up across organizations
to discuss a project of this type may be best facilitated by the industry.

Bringing together multiple industry entities to split costs, share risks, and share project benefits is well
established in other offshore sectors. Joint industry projects (JIPs) are frequently funded by multiple
offshore oil and gas industry members to develop new solutions, standards, and recommended practices
that solve industry challenges and specific projects are often pursued by consortiums of collaborative
partners that may be staunch competitors outside of these projects. At this early stage where risks are
higher, similar JIPs and multi-entity projects may be one way to get early projects to succeed in the ocean
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energy sector. Industry members could propose JIPs to address industry needs, and funding bodies could

steer funds toward projects that encourage the involvement of multiple industry entities. Projects of this

type are starting to emerge in Europe where, for example, multiple WEC developers have come together

working with a separate manufacturer to develop a power take-off solution that can be used by all project

partners.

4.3.6 Inter-state funding

Similar to pooling organizational resources, it may be interesting to explore any opportunities for pooling

state resources. In some ways this is occurring indirectly via groups such as NNMREC which now has state

universities from Oregon, Washington, and Alaska involved that have each been able to receive some state

funding to the benefit of the collective organization. However, to see how this could be replicated with

industrial organizations or for specific ocean energy projects would likely require a coordinated effort to

explore inter-state funding opportunities. The WCGA may represent an interesting platform to inquire on

how multiple states might coordinate their funding and/or ocean energy initiatives.

4.3.7 Promote niche markets

One approach to commercialization of innovative technologies is to target specific market niches as “early

adopters” of the technology. Pursuing markets where generation options are limited may help ocean energy

to develop in those markets without having to compete with other grid-connected renewables. Such markets

might include aquaculture, remote island communities, defence, and sustainable tourism, for example.

Policies can be put in place that promote and encourage these sorts of projects, although this may mean

overcoming traditional departmental silos in government whereby investment in ocean energy development

solely falls under the remit of energy departments. Relationships with departments responsible for

commerce, defence, and/or fisheries can be further developed by the industry to support these goals.

4.4 Goals and actions identified

Goal

To spread information on
funding across the region.
The aim is to better share
information on all existing

Action

Establish a cross-regional network, a group similar to
OWET for Oregon, but expanded to cover the whole region,
or the NHA Marine Energy council, as the national trade
organization, may be an ideal forum for such a network.

Prioritization

funding opportunities, when Higher
requests for proposals are
released, etc. This will limit Develop a comprehensive guide to funding
the searching developers have | opportunities, at both national and state levels. Similar to
to do, may increase positive the guide to regulatory processes suggested in Section 3.4,
competition, and ensure that but focused on financial assistance, this guide would detail Higher
funding bodies which accept the entities that may provide financing for ocean energy, '9
unsolicited requests are and in what levels and forms (e.g. grants, loans, tax
known. credits). It would signal relevant mail/news lists for all of
those that may put out an RFP for funding, to help ensure
all developers are aware of them early.
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To mobilize and coordinate
utility engagement in

ocean energy. The aim is to
encourage multiple and cross-

Develop proposals for a vehicle to bring multiple
utilities together on early projects. Inquiries with state
leaders may reveal what capacity, if any, states may have
for encouraging utility participation.

state utilities to get involved Medium
in pooling resources and
sharing risks.
To identify and share Seek advice from WCGA for insight into what potential, if
multi-state funding any, there might be for the pooling of multiple state
resources. funding resources to support ocean energy advancement
across the region.
Lower
To keep policy-makers Develop and distribute educational materials aimed
informed and encourage at policy-makers, and emphasize industry context in
policy that is well- interactions and discussions. This material should
designed and appropriate, explain the differences between various ocean energy Higher
given industry context. The resources and technologies, the demonstration/pilot nature
aim is to engage policy- of the projects, and how important this pre-commercial
makers to raise awareness of | stage is for the development of cost-effective ways to
ocean energy technologies harvest this new renewable resource. One way to better
and their status and potential | demonstrate the context for ocean energy may be to
benefits. illustrate the historical subsidy levels provided to other now
conventional sectors in their early stages seeking to
overcome similar challenges: e.g. nuclear, fracking, wind.
The message the industry spreads should be that the
resource is known to be present and significant, and
capturing it responsibly and effectively would be a major
boon to society due to a variety of benefits (see Section 2).
Therefore, the U.S. needs to apply the R&D dollars required
to advance technology to meet the challenges present and
bring costs down, in the same way that has been done for
every other major energy technology society now utilizes.
It should be emphasized that this is crucial if we want an
ocean energy sector to stay and develop here in the U.S.
The focus of industry advocacy should not be on specific
projects or technologies, but rather on the more general
interest in the resources’ potential and the benefits of
developing the market.
To engage groups that may | Increase lobbying efforts and develop and distribute
influence policy and keep educational materials aimed at wider audiences: Edit
them informed. The aim is material developed for policy-makers to repurpose it for a
to raise awareness of ocean wider audience — the public, media, customers/utilities, Higher
energy technologies and their | existing regional groups such as WCGA and PNWER, other
status and potential benefits. renewables associations and advocacy groups, governors
and state leaders, federal congressional representatives,
the DOE, and the Office of Science, Technology and Policy
at the White House. Gaining the support of these groups
and the advocacy on behalf of ocean energy that they could
bring, can lead to increased funding levels and better
policies for ocean energy advancement. The industry
should be seeking ways to lobby further and leverage all
opportunities to spread the message of value that
developing an ocean energy sector could bring.
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5 TECHNICAL RESEARCH AND DEVELOPMENT

This key topic includes discussion of considerations for ocean energy development related to fundamental
and applied research for design, operation, and configuration of devices and/or components, and testing of
devices and project configurations at varying scales.

5.1 Strengths

5.1.1 Strong ocean research backgrounds and support data available

Many of the of states in this region benefit from the presence of strong oceanographic institutions and
university research programs focused on the offshore environment, and they, in many cases, are even doing
research specifically related to ocean energy. HINMREC and NNMREC include universities from Hawaii,
Alaska, Washington, and Oregon, and California hosts the Scripps Institute of Oceanography, the Monterey
Bay Aquarium Research Institute and universities such as Cal Poly San Luis Obispo that have been involved
in ocean energy investigations. This experience provides some clear, beneficial resources for developers
looking at the West Coast Region, including networks of metocean instruments and relevant historical data,
as well as models for environmental conditions. For example, HINMREC has a 34-year hindcast available for
wave conditions at several sites throughout the state and has several wave measurement buoys currently in
operation.

5.1.2 Prototype test sites in place

Currently, there are now several established prototype test sites in place throughout the region. The U.S.
Navy now has 3 operational berths at its WETS where WECs can be tested at a grid-connected facility.
NNMREC has supported a previous deployment at PMEC in Oregon where non grid-connected tests have
occurred in conjunction with their Ocean Sentinel platform. Temporary, near-shore prototype testing has
also occurred just offshore of Camp Rilea in Oregon. The University of Alaska has supported several river
hydrokinetic tests and demonstrations in Alaska. Furthermore, feasibility for a new national full-scale, grid-
connected test site is also being explored in Oregon and California. Test sites of these types help facilitate
easier deployment of WEC prototype technologies so that learning in relevant environments can occur.

5.1.3 Strong port and maritime industries in certain areas

Throughout the West Coast Region there are a number of areas that are home to well-established port and
maritime industries. These existing industries can be leveraged in a variety of ways to the benefit of the
sector, and they may form the foundation of a future supply chain for a commercialized industry. For
example, shipbuilding and steelworks facilities in the Pacific Northwest have already been tapped by the
industry to construct the structures for prototype ocean energy systems.

5.2 Challenges

5.2.1 The offshore environment

One of the greatest technical challenges to the development of ocean energy technologies is related to their
operation in the marine environment itself. Siting offshore means that the cost and complexity of any
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operation increases significantly. Not only do the technologies themselves have to be designed for reliable
and survivable operation in energetic and frequently hostile conditions, but also the development process
itself is challenged. It has been said by wind industry veterans that in the early days of wind turbine
development, prototype turbines were often just “thrown up in a backyard” and if they broke then the loads
were analysed and they were improved accordingly. As can be expected, this type of learn-by-doing
approach is not as easy offshore and the costs to develop technologies to a point where they are
commercially ready are expected to be higher as a consequence.

5.2.2 Deployment funding

The ocean energy industry is at an early stage, with a variety of proposed solutions and topologies for
capturing ocean energy. There is not yet a general, industry-wide certainty in production capabilities for
ocean energy machines. That is, it is still largely unproven what power performance or actual outputs a
number of the proposed individual systems can produce, consistently and with confidence in the real
environment. Operation as part of larger-scale arrays adds further uncertainty due to interactions between
devices. The only way to gain certainty in this area is for devices to be deployed, tested, and demonstrated
in those environments. The key funding gap challenge typically cited by technology developers today, is for
those early prototype deployments at sea that may cost several million dollars to build and test. They are
critical for learning about and proving out systems in the real environment that they are being designed for,
but it is typically hard to attract funding when there is no other sea experience for those developers to point
to and the uncertainties are high. As such, even though there are now test sites open, many berths are still
empty as developers have struggled to fund deployments. Policies which can help enable more of these
types of deployments, more quickly, will consequently enable the industry to learn and advance more
rapidly.

5.2.3 Need for scalable test sites

One of the easiest ways for technology developers to attract private financing to fund the deployments
necessary to advance their systems is for them to demonstrate and convince investors of the potential to
make a return from expansions of the project over time. This means that investors typically expect a vision
for how a single system or small array test or demonstration could be expanded through future project
phases to reach scales that bring an acceptable return. Ocean energy test sites in their current format do
not clearly have the potential be expanded into commercial projects, which has led many developers to call
for test sites with industrial scaling potential. Such a site would be designed early on for industrial scale
considerations and allow for deployments to be built out in phases through to larger arrays. A site of this
type would also allow for a supply chain, which shared the future industrial vision and would be capable of
accommodating it, to begin mobilizing in that area. Of course, pursuing sites of this type may bring its own
challenges in certain locations. For example, the coastal populace in Oregon is largely accepting of small
scale WEC R&D in the area, but some have a negative perception of array development beyond that.

5.2.4 Remoteness

For some prospective community-scale demonstrations, as might be found at some potential sites in Alaska,
the shear remoteness of the location and/or lack of local infrastructure can lead to logistical problems.
Additional costs due to these issues may cause developers to look elsewhere.
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5.3 Opportunities

5.3.1 Understanding of failures

There will undoubtedly be some failures amongst the various systems that will be deployed to advance the
industry and, as alluded to in Section 5.2.2, ocean deployments of multiple different technologies from
various developers should be encouraged. These individual failures, however, do not mean that the overall
investment package should be viewed as such. The industry should seek to remind policy-makers and the
public of this, and get them to accept it just as venture capitalists expect some failures amongst their
portfolio of start-up investments. In fact, failures are essential for cost reduction and are an important part
of healthy technology advancement. As long as they are not failures that are previously understood and
could have been anticipated — e.g. by not following best practices — then other types of failure, represented
by those that could not be anticipated previously or those caused by unexpected behavior, are where the
most learning can occur. This, in turn, improves future technology iterations. Moreover, a failure in a first-
of-a-kind prototype technology, particularly one with no major environmental risks or risks to human life, is
much different than a failure in a mature industry.

There is a tremendous opportunity for the industry to learn from past and future failures, and to better
understand why they occur. The international ocean energy community is beginning to recognize this. For
example, Wave Energy Scotland is funding an investigation into the experienced, but now defunct, WEC
developer Pelamis to understand what was learned throughout their multi-year technology development
process. The U.S. DOE could likewise encourage post-mortem investigations of prototypes, technologies,
and development programs and encourage the dissemination of findings. Just as learning from defunct
projects can mean more effective processes on the environmental and permitting side of things as discussed
in Section 3.3.2, such learning can also be applied to technology development. The tendency is often for
failures to be kept quiet. However, for a nascent sector, their normality and importance for technology
advancement should be made clear to the public and policy leaders, and the learning benefits associated
with them can be better reaped by the whole industry.

5.3.2 Spreading risk

Particularly for an early-stage sector where there are more uncertainties and thus greater risks, there are
significant developmental advantages to the effective sharing of risk across all of those who stand to benefit
from a successful ocean energy industry: utilities, rate payers, governments, developers, investors, the
supply chain, etc. Besides minimizing the consequences and burdens on any one group should a project not
succeed, such risk spreading also generates a vested interest in successful projects by a variety of
stakeholders. As discussed, certain failures are bound to occur as an industry moves forward, but if the risks
can be appropriately managed and spread and the learning from failures is likewise shared across multiple
industry members, then the greatest gains will be made.

5.3.3 Collective, regional research and testing architecture

As mentioned in Section 5.1, there are a number of R&D and testing resources that are becoming available
across the West Coast Region. However, apart from what is found internal to organizations such as
NNMREC, a comprehensive strategy or plan for best utilizing all of the existing and future resources across
the whole region has not been established. There is an opportunity for the industry to investigate whether or
not having such a larger, regional system in place that uses a variety of test sites and development
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resources is feasible and worthwhile. This would require thinking about what synergies between various

facilities there might be and what a regional testing and demonstration architecture might look like. Using

wave energy as an example, it could be that Hawaii with its WETS site and more temperate wave climate

represents an ideal location for testing partial-scale systems at sea or those designed to operate in more

benign climates. Meanwhile, Oregon, with more extreme winter waves and existing research centers with

testing and environmental impact expertise, represents a better proving ground for the first commercial-

scale prototype machines. Those full-scale systems, once proven in shorter term individual operation, could

then be moved to an industry prototype site in California for demonstration in arrays where the wave

climate is similar and the future large-scale market is attractive. This particular scheme was not explicitly

discussed or proposed at the Summit, but is rather meant to serve as an example of the type of thinking

that might lead to the most effective use of resources for the industry.

5.4 Goals and actions identified

Prioritization

To continually get a range of
systems deployed and tested
at sea, and to learn from those
deployments. This will remain

Lobby for additional funds, and encourage the
direction of funding to sea trials for responsible, well-
thought-out deployments.

one of the most important Higher
drivers of industry advancement
and learning. Get larger organizations to bring their credibility
and resources to ocean deployments. The DOE, for
example, could use some funding from the Water Power
Program to encourage utilities that are risk adverse to .
. . - Medium
get involved in ocean energy R&D projects and
demonstrations earlier. Furthermore, as the DOE
considers what it defines as a test site, it is also
recommended that they consider developers’ interests in
a scalable, industry-ready location that has the potential
for adjacent phased expansion into larger commercial
arrays.
To shift the focus away from | Take a bigger picture focus when interacting with
individual technologies policy-makers and other non-industry stakeholders.
and/or projects and onto the | The focus should be on the advantages of developing new
resources themselves and ocean energy resources, rather than on promoting .
. g - . . - Higher
the aims of the sector as a specific technologies or projects. This is particularly true
whole. At this early stage, when interacting with those stakeholders outside of the
technology advancement, industry that are not investors in the specific technology
convergence, and consolidation | or projects themselves. This approach can shift emphasis
are expected. It is preferred away from the merits, or failures, of individual systems
that individual technologies and | that may not represent the final, most effective solution
projects do not become the in the end, but that can lead to industry learning now and
public “face” of the industry. can be a stepping stone along the path to commercial
systems in the future.
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To more readily identify and
share technological best
practices and lessons
learned.

Establish a system or mechanisms for collectively
sharing information, e.g. about failures and specifically
on life-limiting factors for ocean energy systems, to
benefit the sector as a whole. For example, a project like
the IEA-OES’s U.S.-led Annex IV, but focused on
technology lessons rather than environmental impacts,
could be quite constructive. It may be that methods for
incentivizing developers need to be identified and enacted
in order to encourage the use of such a platform,
however. This idea is more generally related to the
promotion of sharing best practices and lessons learned.
The DOE can and does encourage this by often backing
projects that bring benefits across the industry and by
making its funding contingent upon a degree of
knowledge sharing and public dissemination of findings.
This information could then be captured in common
location.

Higher

Create a West Coast regional organization that
connects sector members. Internationally,
membership in organizations such as the European Ocean
Energy Association and the South East Asian
Collaboration for Ocean Renewable Energy has been
shown to help facilitate knowledge sharing amongst
researchers and developers on a regional level. A similar
organization for the West Coast could be created, with
forums for members to present their R&D and findings.

Medium
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6 SOCIO-ECONOMICS

This key topic includes discussion of considerations for ocean energy development related to public
awareness and acceptance, balancing the needs of other ocean users, workforce training, and the
establishment of a supply chain (e.g. components, fabrication, installation, operations and maintenance
services).

6.1 Strengths

6.1.1 Public support

Ocean energy has a huge advantage in that the general public, once informed of what the technologies seek
to do — i.e. transform the renewable motion of the seas into usable energy — find the idea to be very
interesting and are typically quite supportive. In places where the public is more widely aware of ocean
energy, such as in the UK where a lot of early industry groundwork has been laid and the most systems
have been deployed, the UK’s Department of Energy and Climate Change Public Attitudes Tracking survey
indicates that 74% of the UK population is supportive of wave and tidal energy with only 4% opposing, and

the remainder neutral.'*

Anecdotally, most industry members report that they have never had an experience
where, when explaining ocean energy to other people outside of the industry, they have encountered
someone fundamentally opposed. On the contrary, most people reportedly find the concept to be very
exciting. The fact that public attitudes toward ocean energy development are overwhelmingly positive is a
great strength for the industry. However, this strength is not yet being tapped due to the fact that the
majority of the general public is unaware of ocean energy’s potential, let alone the needs and status of the

fledgling sector (see Section 6.2.1).

6.1.2 Low audio-visual impacts

One of the main ways that public support for renewable energy has faltered in existing industries is through
the NIMBY phenomenon, whereby the public is supportive of more renewable and sustainable energy
projects, but the local populace is not interested in e.g. wind turbines obstructing their views or making
noise near their homes. Ocean energy often has a distinct advantage in this area compared to many other
renewable energy options, as many technologies offer the ability to site energy generating plants “under the
surface” or “over the horizon” thus avoiding this issue faced by land-based energy technologies entirely.

6.1.3 Potential to reinvigorate coastal economies

Large scale development of an ocean energy sector has the potential to bring significant levels of investment
and to create numerous jobs. These economic benefits are already being directly observed in other
renewable energy sectors that are just beginning to mature within the United States. For example, job
growth in solar energy is booming and the numbers employed by that sector have now well surpassed those
employed by the coal industry. On the Ocean Energy front, the potential is also significant. A recent study
commissioned by the Offshore Energy Research Association of Nova Scotia in Canada investigated the
potential opportunity that could result from developing a tidal industry and concluded that over the next 25
years the tidal energy could bring in USD $1.39 billion to Nova Scotia’s gross domestic product and could
create up to 22,000 full time jobs, generating as much as USD $667 million in labor income [11].

14 https://www.gov.uk/government/collections/public-attitudes-tracking-survey
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Ocean energy provides the additional benefit of being able to reinvigorate coastal areas where some
traditional maritime/fishing industries have been on the decline. Often local workers have directly relevant
experience or equipment (e.g. fishing vessels) that can be tapped providing a mutually beneficial scenario
for both the local community and project developers. Even early stage projects and testing sites are already
resulting in clear economic benefits to local regions both abroad, as is the case for the Orkney Islands where
the European Marine Energy Centre is located, and here in the U.S. where demonstration projects have
frequently utilized local contractors and brought business to some smaller coastal communities.

6.2 Challenges

6.2.1 Public is largely not educated about the sector

Despite support typically coming from the public by those in the know, there is a challenge related to the
fact the majority of the public does not know much about ocean energy. For example, mainstream media
outlets and members of the public frequently use the terms wave and tidal energy interchangeably, despite
those terms representing fundamentally different resources which are harvested by very different types of
conversion devices. Policy-makers and the politicians that represent the public likewise do not typically know
much about ocean energy. Therefore, as can be expected, research and development in such an area has
not become a priority.

6.2.2 Longer term development horizons

Both the public and the ocean energy industry itself must recognize that these technologies in their current
form do not represent an immediate, large-scale energy solution. There is still development and industry
advancement that needs to occur and this will take time — time proportionate to the levels of investment
that are allocated to the sector. Nevertheless, the industry needs to sell this narrative, and explain the
potential long-term advantages of developing such technologies now. At the same time, the sector cannot
overpromise or sell any specific technology or project solutions at this time and risk losing public confidence
in the sector with any given individual failure. The public needs to understand that it is still largely unknown
which particular conversion technologies will work best to harvest ocean energy; however, it is the resource,
the general methods, the potential industry, and the benefits they will bring that are being pursued.

6.2.3 Many users of the sea

While siting projects offshore does bring many land-use avoidance advantages, it cannot be neglected that
many parties do have interests in the ocean environment where ocean energy projects might be located.
Such parties may include the fishing, shipping, and tourism industries as well as recreational users and
defense and environmental conservation interests. Consideration of all such stakeholders needs to be
accounted for and appropriate engagement needs to begin early on. Marine spatial planning processes can
also help to manage the interests of multiple ocean users, and most effectively site projects.
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6.3 Opportunities

6.3.1 Rural energy projects

Across the region there are rural areas that have excellent ocean energy resources nearby. State and local
governments are frequently looking at ways to boost the economies and bring social benefits to those
communities. Alaska provides a good example, as there are many rural communities spread along the
coasts whose interests the government supports. There may be a potential opportunity for the industry to
get more clear credit — perhaps in the form of funding support — for the positive social impacts they can
demonstrate their projects will bring to those communities.

6.3.2 Build on public’s interest

As mentioned in Sections 6.1.1 and 6.2.1, there is an excellent opportunity to educate the general public
about ocean energy and to build on the strong interest and public support that has been expressed by those
who are aware of the resource’s potential. There are opportunities to do this by getting more mainstream
media involvement in attention and spreading success stories from the industry more widely. It may even be
worthwhile to set up more simple, conceptual demonstrations to show the public visually how ocean energy
can be harvested. Likewise, given a longer term outlook, more programs to reach out to middle school, high
school, and college students would be constructive for the industry. There is a large source of free,
renewable energy just offshore that most West Coast residents have experienced firsthand, but just are not
aware that there are technologies under development to harvest this with low relative impacts. The industry
has an opportunity to educate them.

Urgency stories and other “hot topics” also provide a direct opportunity to build off the public’s trending
interests. For example, California is in a large, long-running drought that is directly impacting water
availability for consumers. This would be an appropriate time for ocean energy developers working on
systems for desalination to broadcast their efforts, and make R&D success stories known. The urgency of
climate change issues is likely to reemerge later in 2015, as the 2015 UN Climate Change Summit takes
place in Paris. This will represent an excellent time for the ocean energy sector to reach out to the public
and explain ocean energy and its long-term potential as another tool to help combat climate change. The
industry should be acting on these topics and moments when public interest is likely to be greatest
whenever applicable. Furthermore, the sector should be on the lookout for chances to publicize ancillary
benefits and for opportunities where ocean energy can support other ocean uses with local public support:
e.g. erosion control, powering navigational aids, enabling oceanographic research, etc.
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6.4 Goals and actions identified

Goal

To grow public
understanding and
support of ocean energy.
This was the primary goal
identified under this topic, as
subjects which are unknown
cannot be highly supported.

Action

Better publicize success stories and the benefits of
marine energy resources outside of the industry’s
internal network. The onus is really on the entire sector to
do this. However, it would also be beneficial to have some
specific groups with the remit to convey the various
benefits of developing new renewable resources offshore
that can contribute to a diversified, secure, and sustainable
energy future. Groups such as OWET have had some
success doing this at the state level, but more can be done
— particularly on the regional and national level. The NHA
Marine Energy Council working with the DOE may be able
to help convey this message to Congress and at a national
level. Perhaps one of the existing regional organizations
mentioned in Section 4.3.3 could support this goal at the
regional level.

Prioritization

Higher

Explore options to secure funding for a formal,
regional public awareness campaign(s). This idea was
deemed to be something worth investigating, as awareness
and outreach programs could help engage and inform the
public, policy-makers and regulatory bodies at various
levels about many of the issues identified throughout this
report. Regardless of who spreads the message, the voice
presented must be sector-oriented at this time, as opposed
to project or technology-specific.

Higher

Seize opportunities for publicity related to trending
public interests. There are moments when the public is
likely to be more receptive to information about ocean
energy that relates to other urgency stories and “hot
topics” that are of high interest. The industry should try to
recognize and react to these, wherever applicable. For
example, UN Climate Change Summits have brought about
a buzz of climate change discussions, and the 2015 event
in Paris may represent such an opportunity.

Medium

To pursue and maintain
projects that are locally
supported.

Consult and engage the public and all local
stakeholders early when planning projects. This is the
responsibility of any individual developers pursuing specific
projects, both in order to improve the likelihood that their
project is successful and to be good ambassadors for the
sector. In doing so, they should have honest dialogues
about the developmental status of their technologies and
the risks associated with their deployments. Meanwhile,
they can be clear about the relative consequences of those
risks (e.g. compared to other things the locals understand
and accept), and the potential benefits should projects
succeed. Simple education of this type can assuage many
concerns, and allow the bigger picture about what the
ocean energy sector is hoping to accomplish come through.

Higher
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APPENDIX A — OWET SEVENTH ANNUAL INDUSTRY SUMMIT:
ATTENDEE LIST

July 14, 2015

Last Name First Name Last Name First Name Last Name First Name
Acker Tim Hillman Linda Roe George
Ahmann Josh Jacobson Paul Ross Gary
Bailey Robert Jones Robin Sanders Matthew
Banister Kevin Jones Seth Schaad John
Bonds John Klure Justin Schmidt Kevin
Boren Doug Kramer Sharon Schroettnig Matthew
Brown Chandra Kunko Damian Siegel Stefan
Browne Peter Kytola Kevin Skemp Susan
Brown-Saracino | Jocelyn Lanier Andy Staby Bill
Busch Jason Leahey Jeff States Jennifer
Campbell Chris Lear Diane Thomas Sarah
Church Ciocci Linda Lesemann Reenst Thresher Robert
Copping Andrea LiVecchi Albert Thurston Jean
Cross Patrick Love Matthew Toman William
Davy Douglas Marriott Chad Vega Luis
De Visser Alexandra Mayberry Emma Vinick Charles
Eisdorfer Jason McAlpine Kelsey Vvedensky Jane
Ferris Kimball Millar Cate Ward Jay
Finnigan Timothy Mundon Tim West Anna
Fisher Cameron Murphy Michael Williams Rick
Gaffney Cherise Nagelbush Tracy Zayas Jose
Gay Paul Nicoll Ryan
Geerlofs Simon Oakes Tim
Goldsmith Jarett O'Neil Rebecca
Grainey Michael Patterson Savannah
Hellin Dan Porter David
Higgins Megan Robertson Bryson
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APPENDIX B — INDUSTRY SUMMIT AGENDA

©OWET

DREGON WAVE ENERGY TRUST

Seventh Annual
OWET INDUSTRY SUMMIT

Portland, Oregon
July 14, 2015

Sponsored By

PNG ) < MILLER
NASH |GRAHAM
Smart. Local. Connected. AQUANTIS &DUNN-

www.oregonwave.org
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O Wi Week
O OWE] July 1317, 2015

8:00am to 9:30 am NHA Marine Energy Council Meeting

9:30am to 10:00am  (Networking Break: Sponsored by Miller Nash Graham & Dunn

10:00am to 10:10am  |OWET Industry Summit: Welcome

Welcome Remarks and

Roonchan Jason Busch, Executive Director, OWET

"’R\’e'm’Ee Chandra Brown, Deputy Assistant Secretary for Manufacturing, U.S. Department of Commerce
emarks

10:10am to 12:00pm  (OWET Industry Summit: Morning Session

10:10 am to 10:30 am Overview of Questionnaire Input

10:30 am - 10:50 am Detailed Discussion: Electronic Transmission Grid

Distributed Generation

Key locations and accessibility

Project capacity relative to grid capacity

10:50 am - 11:20 am Detailed Discussion: Regulatory and Permitting

Leverage facilities currently permitted

Synthesis of available science to address uncertainty

Education of regulatory personnel

Process streamlining — TSP, JART, BOEM Task Force

11:20 am - 12:00 pm Detailed Discussion: Policy and Finance

Renewable standards and incentives

Education of political/legislative personnel

Funding

12:00pm.-12:30pm  |Break for Working Lunch: Hosted by PNGC

12:30pm to 2:30 pm  (OWET Industry Summit: Afternoon Session

12:30 pm - 12:45 pm Detailed Discussion: Technical Research and Development

Coordination of R&D life-cycle continuum: research, small-scale testing, grid-scale testing, community level deployment, large-scale deployment

Locations for specific technology types

12:45pm - 1:00 pm Detailed Discussion: Socio-Economics

Community education and outreach

Compatibility with existing marine uses

Locations for supply-chain components

1:00 pm - 1:30 pm Detailed Discussion: Other

Define “regional” (include Nova Scotia, Newfoundland, Mexico?)

Identify all advocacy/industry groups who might participate in a coordinated effort

Lessons learned from other regional initiatives

1:30 pm - 2:15pm Brainstorm Prioritization and Goals for Future Actions

2:15pm - 2:30 pm Wrap up and Next Steps

Closing Remarks &

Trereinem Jason Busch, Executive Director, OWET
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ABOUT DNV GL

Driven by our purpose of safeguarding life, property and the environment, DNV GL enables organizations to
advance the safety and sustainability of their business. We provide classification and technical assurance
along with software and independent expert advisory services to the maritime, oil and gas, and energy
industries. We also provide certification services to customers across a wide range of industries. Operating in

more than 100 countries, our 16,000 professionals are dedicated to helping our customers make the world
safer, smarter, and greener.





