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Introduction 

 
Every day, the average American urban residence consumes 20 kilowatt hours 
(kWh) of electricity.  The national average of carbon dioxide emissions is 1.535 
pounds per kWh of electric power from nonrenewable sources (EPA estimate). 
 
The last two years have provided legislation that begins to address and promote 
alternative energy investment.  The Energy Act of 2005 and subsequent 2007 
provisions laid important groundwork.  The states have taken on a prominent 
role in enacting “Renewable Portfolio Standards.”  Approximately 29 states 
have legislation, including deadlines, for conversion of a portion of their energy 
use away from nonrenewable sources. 
 
Hydrokinetic (wave) energy is currently being developed as one source of clean, 
renewable energy. In its most common configuration, wave energy is generated 
via a wide array of device designs moored offshore.  The devices convert 
vertical, kinetic wave motion to electromagnetic energy that is transferred from 
the device to the sea floor through cables, then further transferred to an onshore 
power station.   
 
Ocean and coastal regions vary with regard to the appropriateness of their wave 
environments for energy generation.  Oregon’s coastal wave environment is 
considered high energy and high quality.  Most of Oregon’s urban areas are on 
the west side of the state, while most energy is generated on the east side.  The 
highest period of electricity usage in Oregon is winter, conveniently when the 
strongest waves appear off Oregon’s coast (von Jouanne, 2007). 
 
Oregon has a goal of generating 50% of its energy from renewable sources by 
2025; wave energy developers and advocates believe that hydrokinetic energy is 
capable of providing half of Oregon’s stated renewable goal, up to 700 
megawatts based on current consumption (von Jouanne, 2007).  For example, it 
is estimated that at peak capacity the Reedsport Oregon wave park project could 
power 60,000 households (Hatfield Marine Science Center, 2007). 
 
Waves are measured by height and length of time between them (called the 
wave period).  Except for waves generated by big storms, the most intense 
waves are about 15 meters in height and have a period of about 15 seconds. 
Waves of this amplitude carry about 1700 kilowatts of potential power across 
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each meter of wavefront. A wave environment considered attractive for 
development features a far smaller average energy flux, about 50 kW/m. 
The range of energy efficiency of current technologies varies from 15% to 95%, 
with the latter degree of efficiency reported by Oregon State University’s Wave 
Energy Linear Test Bed, at the generation level of 19 kilowatts. 
 
Four wave energy installations off the coast of Oregon hold preliminary testing 
permits from FERC.  One company, Ocean Power Technologies, which holds a 
test installation off Coos Bay, has applied to Federal Energy Regulatory 
Commission (FERC) for the next step:  the five-year license to scale up to a 
200-device array, connected to the grid.  
 
Wave energy depends on large capital investment and is not yet cost effective. 
The technologies must withstand the extremes of wind, corrosive saltwater, and 
weather in order to provide reliable power.  The prototypes for producing wave 
energy are becoming increasingly efficient.  Soon, some projects will be scaled 
up from a single test project to a multiple unit energy “park” or “farm” (called 
“build out.”)  Preliminary studies to determine hydrokinetic devices’ 
environmental impacts indicate little if any significant impacts.  But a lack of 
conclusive evidence of impacts does not mean that there will be none. 
 
Wave energy companies and their investors are involved in high stakes risk – it 
may pay off, but there will undoubtedly be expensive trials along the way.  
Developers need to prove their technologies in real ocean settings as quickly as 
possible; regulators and the public encourage their efforts but require 
environmental safeguards for the ocean, seabed, and shore – all “public trust.” 

 
Regulating Wave Energy 

 
Many laws, regulations and agency jurisdictions apply, and overlap, across uses 
of the ocean and its resources.  Because federal permits, including those an 
agency would issue for wave energy installations, are legally considered 
“federal actions” for purposes of the National Environmental Policy Act 
(NEPA) procedures, impacts to the ocean environment must be assessed before 
any permit may be issued.  Comparatively little is known about the ocean and its 
diverse ecosystems.   Therefore, balance between speedy deployment and 
ecological assessment is necessary, in the tumultuous contexts of the ocean 
environment and the national energy market. 
 
Investors and industry developers are characterized as being wary of over- 
regulation, forcing them to move slowly and perhaps lose competitive 
advantage.  However, recent actions by the state and federal government 
regulatory community have demonstrated the legal/regulatory sector’s interest in 
promoting progressive, streamlined processes adapted from existing regulations.  
Efforts include investments in state expertise and outreach, tax incentives, 
legislation, settlement discussions and agreements with ocean spatial users, and 
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programs/staff dedicated to public outreach and stakeholder dialogue.  Oregon 
has shown itself to be a leader in supporting wave energy by making progress on 
all of these strategies since the early 2000s (Campbell et al., 2008). Toward 
fostering the existing partnership between Oregon and its counterpart federal 
regulators, this paper examines permit expediting as an example of federal 
efforts for supporting wave energy.  The paper will examine FERC’s emerging 
process that is designed to be as streamlined but also as sensitive as possible to 
environmental and regulatory concerns.   
 
During 2007-2008, FERC provided guidelines regarding its proposed 
preliminary permit and licensure program for wave energy test projects (FERC, 
August 2007, September 2007, April 2008).  FERC will license wave energy in 
state waters, and the Minerals Management Service (MMS) will regulate wave 
energy in federal waters on the outer continental shelf via leases seaward of 3 
nautical miles (MMS, April 2008). The degree to which the FERC and MMS 
regulatory framework will interact is unknown. 
 
For clarity in this paper, the term permit expediting is used instead of  “permit 
streamlining,” a confusing term which can refer to different (and for our 
purposes, irrelevant) phenomena. 
  

A Programmatic Approach to Wave Energy 
 
A series of actions during 2007-2008 portend a cohesive, programmatic 
approach to wave energy development.  These include FERC’s statements on 
preliminary test permits (FERC 2007, FERC 2008) and a Memorandum of 
Understanding (MOU) between FERC and Oregon.   
 
On March 27, 2008 FERC announced that it had reached an agreement with the 
State of Oregon regarding coordination of wave energy activities in Oregon’s 
Territorial Sea (Oregon state waters out to three nautical miles). The agreement 
“establishes Oregon’s support of FERC’s procedures for a shorter-term, 
experimental pilot license that ensures environmental, economic and social 
protections.”  In the MOU, FERC and Oregon agree that:  
  

• They will agree upon a schedule for processing applications 
(with milestones) as early as possible.  
• They, along with the prospective applicant(s), will work 
together to identify potential issues, and to determine what 
studies must be conducted to permit the Commission and 
Oregon to undertake review.  
• Their review will be coordinated.  
• Oregon will prepare a comprehensive plan for the siting of 
wave energy projects in state waters off the coast of Oregon. 
FERC agrees to consider, to what extent, proposed projects are 
consistent with the plan.  
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• Any pilot project license or other license issued by FERC 
must include conditions to mitigate potential damage to fish 
and wildlife resources (FERC 3/27/08). 

 
The Use of an Effective Expedited Permit Strategy 

 
FERC’s white paper (4/14/08) contains the agency’s further guidelines on 
expedited permits, available for wave energy installations that have been 
assessed under NEPA resulting in a “Finding of No Significant Impact.”  If a 
project will pose even a single significant impact, its advocates must apply 
under ordinary license procedures.  An expedited permit project that encounters 
impacts once in the water must be modified, shut down, or removed. 
 
FERC’s guidelines also require the industry applicant to go through a pre-
application “Notice of Intent” process.  Applicants must post a bond, assuring 
performance of the industry’s financial responsibilities in the case of an 
emergency shutdown and removal of the device and/or mitigation afterwards. 
The application requires a description of the existing environment, project 
details, potential effects, monitoring plans, and consultation record.  In addition, 
hydrokinetic projects must include information specific to marine environments 
(geology, wildlife, fisheries, aesthetics, electromagnetic fields, socioeconomics, 
navigational safety, and collision risks). 
 
The State of Oregon Department of Land Conservation and Development is at 
work on a comprehensive ocean management plan, requested by Governor 
Kulongoski. The state will revise Oregon’s Territorial Sea Plan in the 
foreseeable future to encompass new ocean uses, including wave energy. 
 
A report containing initial scientific discussions on ecosystem impacts from 
wave energy is due out in the summer or fall of 2008, from Hatfield Marine 
Science Center.  The report stems from the two-day fall, 2007 workshop held at 
Hatfield on the topic. 
 
The Ocean Policy Advisory Committee has reviewed a draft scope of work for a 
cumulative effects study to inform resource managers, other decision-makers, 
the public, and the wave energy industry about possible cumulative 
environmental and socio-economic effects of wave energy in Oregon’s 
Territorial Sea.  Such a stud will help federal regulators understand the risk and 
uncertainty framework within which they may be asked to evaluate potential 
effects of projects.  This study, if funded, could also inform Oregon’s 
anticipated comprehensive plan and amendments to the Territorial Sea Plan. 
 

Conclusion 
 

The major developments in wave energy off the Pacific Coast of the past six 
months included the first major long-term license (Finavera Renewables, Makah 
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Bay Project), movement toward clarifying the division of jurisdiction between 
FERC and MMS (in the form of their respective publications in the Federal 
Register, April 14 (FERC) and April 17 (MMS).  Throughout 2007-2008 and 
beyond, meetings will continue to foster dialogue between representatives of 
wave energy industry, government, fishing industry and other coastal 
stakeholders.  The hydrokinetic devices themselves will continue to gain greater 
capacity and efficiency in engineering.  Marine scientists will study the test 
devices’ effects on the adjacent ecosystem.  Against a national backdrop of 
concern over global climate change and skyrocketing energy prices, most 
Oregon regulators and energy industry associates observing wave energy’s 
development believe that the state is three to five years from deploying a 
commercial scale wave park connected to the grid.  The long sought after ideal 
of power that is reliable, emission-free, and economically sustainable will not 
come without costs, but attaining that ideal is perhaps one step closer as wave 
energy joins other alternative energies being developed throughout the nation. 
 

Afterword 
 

The expanded research paper will analyze and discuss the following: 
•Spatial Competition for Public Trust Resources 
•Comparison of Washington, Oregon, and California Laws that could contribute 
to a single process to achieve Federal Consistency under CZMA standards 
•A comparison of the requirements for the Preliminary Hydrokinetic Device 
Permit, Hydrokinetic License with the requirements under NEPA, Rivers and 
Harbors Act, Endangered Species Act, Clean Water Act § 401 Standards, Army 
Corps of Engineers Clean Water Act §404 Permit, and others 
•How Risk Assessment is Adapted for Application to New Technology 
•Thoughts on Achieving Integrated Management:  Horizontal, Vertical, Cross-
Regional, Especially in Effective Monitoring and Compliance in Remote Areas 
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