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The complex natural dynamics of the ocean, includ-
ing its tidal pull, waves, and temperature shifts, pres-
ent a vast source of renewable energy that, as of yet, 

has been left largely untapped.1 Seventy-one percent of the 
earth’s surface is covered by its oceans2 and it is no surprise 
that our generation is not the first to have thought of harness-
ing the immense energy potential of the ocean. Although 
there is evidence of humans harnessing tidal power as early as 
the 8th century,3 it has taken centuries—along with threats 
of rising oil prices and climate change—for rapid expansion 
in ocean energy research and development to occur.4

Today, carbon-neutral technologies are in increasing 
demand. In 2011, President Barack Obama called for 80% of 
U.S. electricity to be generated by “clean sources” by 2035.5 
In 2012, renewable energy sources accounted for only 12% 
of total industrial-scale electricity generation, the top pro-
ducers being hydropower dams and wind farms.6 Marine 
and hydrokinetic (“MHK”) technologies, also referred to 

1. Robin Pelc & Rod M. Fujita, Renewable Energy From the Ocean, 26 Marine 
Pol’y 471, 471 (2002).

2. Ocean, Nat’l Oceanic and Atmospheric Admin., http://www.noaa.gov/
ocean.html (last visited Feb. 22, 2014).

3. See George Hagerman & Brian Polagye, Electric Power Research Inst., 
Methodology for Estimating Tidal Current Energy Resources and 
Power Production by Tidal In-Stream Energy Conversion (TISEC) De-
vices 4, (2006).

4. David Leary & Miguel Esteban, Climate Change and Renewable Energy From 
the Ocean and Tides: Calming the Sea of Regulatory Uncertainty, 24 Int’l J. 
Marine & Coastal L. 617, 618 (2009). For a snapshot of marine and hydro-
kinetic projects around the world as of 2009, see id. at 622–24, 627–30.

5. President Barack Obama, State of the Union Address (Jan. 25, 2011), avail-
able at http://www.whitehouse.gov/the-press-office/2011/01/25/remarks-
president-state-union-address. 

6. How Much of Our Electricity Is Generated From Renewable Energy?, U.S. En-
ergy Info. Admin., http://www.eia.gov/energy_in_brief/renewable_electric-
ity.cfm (last visited Feb. 5, 2013).

as ocean or marine renewables, could be our best hope for 
expanding the renewable portfolio.7

MHK comprises a wide range of renewable energy tech-
nologies that convert natural marine features into energy. 
The variety of MHK infrastructure varies greatly, with con-
ceptual designs for commercial-scale projects ranging from 
30-foot long buoys, to 100-foot long turbines, to even larger 
floating energy plants attached to stationary platforms.8 The 
potential for power generation from waves and currents is 
estimated to be approximately 429 terrawatt hours (TWh) 
per year, more than double current hydropower produc-
tion.9 Uncertainties regarding both potential environmental 
impacts and regulatory oversight of projects have impaired 
the development of the MHK industry, however, and signifi-
cant legal barriers and environmental concerns continue to 
prevent the technologies from reaching their potential.

The first and most discussed form of uncertainty has 
been in the regulatory framework for licensing and oper-
ating MHK projects.10 The complexity of the licensing 
process is due in part to the multitude of regulatory agen-
cies involved. Although the Federal Energy Regulatory 
Commission (“FERC”) has final authority with regard to 
the licensing and operation of these projects, as many as 
twenty other federal and state agencies may be involved in 
the process of deciding whether to grant or deny a par-

7. This Note applies the statutory definition of MHK, which excludes dams, or 
more specifically excludes “energy from any source that uses a dam, diversion-
ary structure, or impoundment for electric power purposes.” Energy Indepen-
dence and Security Act of 2007, Pub. L. No. 110-140 (2007) (codified as 
amended in 42 U.S.C. §17211 (2012)).

8. For a more in-depth description of the range of current and conceptual MHK 
technologies, see infra Part I.A. 

9. Timothy Konnert, The Role of the Federal Energy Regulatory Commission in Au-
thorizing Hydrokinetic Projects, 23(2) Oceanography 54 (2010) (citing Roger 
J. Bedard et al., Marine Energy: How Much Development Potential Is There?, 
12 Hydro Rev. 5 (2009)). In 2012, hydroelectric power accounted for ap-
proximately 7% of electricity produced in the U.S. Hydroelectric Power Water 
Use, U.S. Geological Survey, http://ga.water.usgs.gov/edu/wuhy.html (last 
visited Mar. 1, 2013).

10. See, e.g., Leary & Esteban, supra note 4, at 644 (discussing the regulatory chal-
lenges associated with the environmental impact associated with developing 
and operating MHK technologies).
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ticular MHK license.11 Within FERC alone there are com-
plex prelicensing requirements under the Federal Power 
Act (“FPA”)12; a developer installing one turbine may need 
as many licenses and permits as a developer installing a 
full-size dam.13 Although several small-scale pilot projects 
have sprouted in the United States following FERC orders 
and memoranda of understanding (“MOU”) to promote 
development,14 the move from small to large commercial 
scale MHK projects is expected to be a difficult one due to 
regulatory uncertainties.

The second major uncertainty, which is the focus of this 
Note, relates to the environmental impacts of MHK projects. 
Indeed, one of the most significant regulatory challenges 
for projects is found in the assessment of environmental 
impacts.15 Studies have highlighted broad categories of likely 
impacts of MHK projects, including collision with marine 
organisms, interference with movements and migrations of 
marine organisms, noise, disruption of sediments and bot-
tom-dwelling biological communities, and alteration of cur-
rents and wave dynamics.16

Thus, MHK technologies present a paradox typical of 
burgeoning renewable energy sources: they are an exciting 
opportunity for clean energy, but their novelty relative to 
other energy technologies also presents regulatory uncer-
tainties in the realm of environmental protection. Uncer-
tainties regarding the potential environmental impacts of 
large-scale MHK energy projects also create barriers to the 
expansion of MHK technology, a fact that puts develop-
ers, regulators, and other stakeholders in a shared position 
of seeking how to address such uncertainties. Several envi-
ronmental interest groups have shown support for renew-
able ocean technologies, provided that there is a sufficient 

11. See 16 U.S.C. §817(1) (2006) (outlining agencies reporting to FERC).
12. Id. at §§791 et seq. (2006).
13. See David Webster, Achieving the High-Water Mark of Wave Technology, 40 Tex. 

Envtl. L.J. 113, 121 (2010) (stating that “a full FERC license for wave-energy 
development still requires substantially the same process as that for hydroelec-
tric dams”). The prelicensing process alone under the FPA alone may take as 
many as five years. Stoel Rives, LLP, The Law of Marine and Hydroki-
netic Energy: A Guide to Legal and Business Issues, ch.3, p. 3 (2011), 
available at http://www.stoel.com/webfiles/LawofMarine.pdf.

14. See, e.g., Fed. Energy Regulatory Comm’n, Memorandum of Under-
standing Between the Federal Energy Regulatory Commission and 
the State of Oregon by and Through Its Dep’ts of Fish & Wildlife, 
Land Conservation & Development, Environmental Quality, State 
Lands Water Resources, Parks & Recreation, and Energy (2008) [here-
inafter Oregon-FERC MOU], available at http://www.ferc.gov/legal/maj-
ord-reg/mou/mou-or-final.pdf; Fed. Energy Regulatory Comm’n, Memo-
randum of Understanding Between the Federal Energy Regulatory 
Commission and the State of Maine by and Through Its Governor and 
Dept.’s of Conservation, Environmental Protection, Inland Fisheries 
and Wildlife, and Marine Resources, State Planning Office, and Gov-
ernor’s Office of Energy Independence and Security (2009) [hereinaf-
ter Maine-FERC MOU], available at http://www.ferc.gov/legal/maj-ord-reg/
mou/mou-ma.pdf.

15. Leary & Esteban, supra note 4, at 644.
16. According to a recent Federal report that will be a focal point of this Note: 

“[e]ffects on biological resources could include alteration of the behavior of 
animals, damage and mortality to individual plants, and potentially larger, 
longer-term changes to plant and animal populations and communities.” Of-
fice of Energy Efficiency & Renewable Energy, U.S. Dept. of Energy, 
Report to Congress on the Potential Environmental Effects of Ma-
rine and Hydrokinetic Energy Technologies ii (2009) [hereinafter EERE 
Report to Congress], available at http://www1.eere.energy.gov/water/pdfs/
doe_eisa_633b.pdf. 

mechanism for monitoring and minimizing their impacts 
on the marine environment.17

Although the regulatory scheme for MHK projects in the 
United States requires FERC and state agencies to consider 
environmental impacts of MHK projects, accurate evalua-
tion of these impacts presents a significant regulatory chal-
lenge because the impacts are cumulative and indirect in 
nature. Environmental outcomes are difficult to measure 
and likely to differ among projects ranging from individual 
pilot-scale deployments to large commercial-scale arrays.18 
In other words, as the projects grow larger, the technology 
could interact with marine resources in ways that are not 
well understood. Although the National Environmental 
Policy Act (“NEPA”) imposes significant procedural require-
ments on FERC and developers to collect and report infor-
mation regarding potential environmental impacts of MHK 
projects,19 NEPA provides FERC with no substantive author-
ity to enforce mitigation plans or other forms of environmen-
tal protection.20

Adaptive management, characterized by its “systematic 
approach for improving resource management by learning 
from outcomes,”21 has been recognized as a best practice 
for industry and regulators as MHK projects are developed 
from experimental stages to commercial scale implementa-
tions. In response to the environmental uncertainties sur-
rounding MHK development,22 the Department of Energy’s 
(“DOE”) Office of Energy Efficiency and Renewable Energy 
(“EERE”) issued a report to Congress in 2009, which recom-
mended the use of adaptive management practices based on 
flexibility, early information, and public involvement.23 The 
central concept of adaptive management is that regulators 

17. In 2008, the Environmental Defense Fund, Natural Resources Defense 
Council, and several other Non-governmental Organizations (“NGOs”) col-
laborated with local governments, utilities, and the private energy sector to 
develop a report supporting ocean renewable energy. See Envtl. Defense 
Fund et al., Ocean Renewable Energy: A Shared Vision and Call for 
Action (2008). See also Turning Tides: Generating Energy From the Sea: Wild-
life Promise, Nat’l Wildlife Fed’n (Sept. 15, 2009), blog.nwf.org/2009/09/
turning-tides-generating-energy-from-the-sea/. 

18. See EERE Report to Congress, supra note 16, at 13. 
19. 42 U.S.C. §4332(2)(C) (2006).
20. See Vermont Yankee Nuclear Power Corp. v. Natural Res. Def. Council, 435 

U.S. 519, 558 (1978) (noting that NEPA imposes procedural rather than sub-
stantive requirements); Robertson v. Methow Valley Citizens Council, 490 
U.S. 332, 353 (1989) (ruling that agencies do not need to implement mitiga-
tion measures). 

21. Byron K. Williams et al., U.S. Dep’t of the Interior, Adaptive Manage-
ment: The U.S. Department of the Interior Technical Guide 1 (2009), 
available at http://www.doi.gov/initiatives/AdaptiveManagement/TechGuide.
pdf.

22. The 2007 Energy Independence and Security Act (“EISA”) called for a report 
that would address the potential environmental impacts of marine and hy-
drokinetic energy technologies. Pub. L. No. 110-140, 121 Stat. 1492, 1687 
(2007) (codified as amended at 42 U.S.C. §17212 (2012)). 

23. See generally EERE Report to Congress, supra note 16. Section 633(b) of 
EISA also called for the DOE to provide its insight on options to prevent 
adverse environmental impacts, the potential role of monitoring and adaptive 
management, and the necessary components of an adaptive management pro-
gram. According to EERE, the information in the report “was supplemented 
by contributions from technology developers and experts in state resource and 
regulatory agencies as well as non-governmental organizations. Inputs and re-
views were also provided by Federal agencies including the National Oceanic 
and Atmospheric Administration (“NOAA”), the U.S. Department of the In-
terior (DOI), and the Federal Energy Regulatory Commission (“FERC”).” Id. 
at i. 
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and regulated entities will collaborate to move projects for-
ward with rigorous monitoring, particularly when informa-
tion regarding potential environmental impacts is lacking, 
and aim toward identified outcomes that can be adjusted as 
new information is gained.24 In the context of MHK-tech-
nology development, adaptive management should include 
site-specific monitoring of the environmental impacts of par-
ticular technology designs or locations.25 The processes tend 
to be project-specific, but the experiences gained from adap-
tive management can also more broadly improve environ-
mental management practices over time.26

Both developers and regulators should benefit from the 
ultimate goals of this rigorous process, which are to further 
the understanding of environmental impacts of MHK tech-
nologies and to subsequently adjust operative processes based 
on what is learned.27 Importantly, use of adaptive manage-
ment plans (“AMP”) can satisfy the information require-
ments of NEPA and other state and federal environmental 
requirements.28 The essence of an adaptive management 
approach in the MHK context is that it can both address 
environmental concerns and alleviate the proverbial regula-
tory “logjam” by encouraging active collaboration among 
developers and regulators.

This Note argues that in order to balance the environmen-
tal interests of developing this marine renewable goldmine 
and protecting marine ecosystems, adaptive management 
requirements should be integrated into the regulatory frame-
work for licensing and operation of MHK technologies. 
Adaptive management requirements, which would prioritize 
environmental protection in the face of uncertainty by creat-

24. In some instances, adaptive management plans and monitoring plans are treat-
ed separately. In NEPA analysis, for instance, the terminology for proposed 
environmental measures would likely be “monitoring plans.” See, e.g., U.S. 
Fed. Regulatory Comm’n & U.S. Dep’t. of Energy, Environmental As-
sessment for Hydropower Project Pilot License, Cobscook Bay Tidal 
Energy Project i, x–xi (2012) [hereinafter ORPC Environmental Assess-
ment], available at http://energy.gov/sites/prod/files/EA-1916-FEA-2012.
pdf. Each monitoring plan, however, may have adaptive management aspects 
within it, and correspondingly, an official adaptive management plan will 
naturally include monitoring measures. See, e.g., Ocean Renewable Power 
Co., Adaptive Management Plan: Cobscook Bay Tidal Project 1, 8–12 
(2012) [hereinafter ORPC Adaptive Management Plan]. Because the eco-
system monitoring process is inextricably linked to the implementation of 
adaptive management, for the purposes of this note, monitoring and adap-
tive management are treated together under the term “adaptive management” 
rather than as separate processes. See EERE Report to Congress, supra note 
16, at 49–50. 

25. EERE Report to Congress, supra note 16, at 58–59. 
26. See Cherise Oram & Chad Marriott, Using Adaptive Management to Resolve 

Uncertainties for Wave and Tidal Energy Projects, 23 Oceanography 92, 93 
(2010). 

27. As discussed below, some MHK projects operating under FERC licenses have 
already implemented this approach. See Ocean Renewable Power Company, 
Maine, LLC: Order Issuing Pilot Project License, 138 FERC ¶ 62158 (2012), 
available at http://www.eere.energy.gov/golden/ReadingRoom/NEPA/Fi-
nal/1916/FERCOrderIssuingPilotProjectLicense_ORPC.pdf. 

28. Oram & Marriot, supra note 26, at 96 (stating that in the face of uncertainty, 
a well-drafted adaptive management plan can satisfy the information require-
ments of NEPA). NEPA regulations define adaptive management as “a system 
of management practices based on clearly identified outcomes and monitoring 
to determine whether management actions are meeting desired outcomes; and, 
if not, facilitating management changes that will best ensure that outcomes are 
met or re-evaluated.” 43 C.F.R. §46.30 (2012). The definition states also that 
“[a]daptive management recognizes that knowledge about natural resource sys-
tems is sometimes uncertain.” Id. 

ing a flexible feedback approach, could be implemented in 
a variety of ways. This Note proposes three approaches to 
incorporating adaptive management into the MHK regula-
tory framework, each of which could work either indepen-
dently or in connection with another solution: (1) Congress 
should amend the FPA to include development of an AMP 
as an additional factor that FERC must consider when deter-
mining whether to issue an MHK license; (2) FERC should 
issue a regulation requiring AMPs as a prerequisite for an 
MHK license; and (3) Congress should amend the Energy 
Independence and Security Act of 2007 (“EISA”)29 to create 
an adaptive management fund that could be used for cur-
rent small-scale projects and continued through the project 
expansion phase.

This Note begins in Part I by providing background on 
MHK technologies and the state of MHK energy develop-
ment in the United States and abroad. It then summarizes 
the potential environmental impacts of these technologies, as 
based on experimental studies and data gathered from cur-
rent projects. After a brief overview of the current regula-
tory schemes for licensing and assessing the environmental 
impacts of MHK projects, Part II proceeds to discuss the 
importance of integrating adaptive management into the 
MHK regulatory scheme. Adaptive management is then 
described in detail as a best practice for addressing poten-
tial environment impacts of MHK and, most importantly, 
the uncertainties associated with such impacts. Finally, this 
Note proposes the three strategies set forth above for incor-
porating adaptive management practices into the regulatory 
framework for MHK.

I. Background

Current discussions surrounding MHK technology are com-
plex and interdisciplinary. Engaging in a discussion of key 
regulatory issues in this area requires not only an under-
standing of the regulatory framework, but also a basic under-
standing of relevant science and technology. This section 
will: (1) provide the “lay of the land” regarding the current 
state of MHK development in the United States and abroad; 
(2) address from a scientific standpoint the main concerns 
regarding potential environmental impacts, including the 
key role of uncertainty in estimating such impacts; (3) briefly 
review the complex regulatory framework for licensing and 
operation of projects; and (4) give a high-level overview of 
the regulatory framework for environmental review of MHK 
projects, including requirements imposed by the FPA, NEPA, 
and other targeted environmental statutes.

A. The State of MHK Technologies

The earliest evidence of humans harnessing the power of the 
tides dates back more than a millennium to the 8th century, 

29. Energy Independence and Security Act of 2007, Pub. L. No. 110-140 Stat. 
1492 (2007) (codified as amended in 42 U.S.C. §§17211–17215 (2012)). 
Title VI, Subtitle C of EISA governs “Marine and Hydrokinetic Renewable 
Energy Technologies.” 
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when British, French, and Spanish civilizations built tidal 
storage ponds behind dams to power grain mills.30 In the 
United States, colonists revived a similar technology by 1640 
with “tide mills” that impounded tidal estuaries and used 
energy from the changing current to power corn mills.31 The 
first full generation of wave-power technologies, however, 
did not develop until the 19th century.32 Only in the last 
decade has the United States seen a revival of ocean-based 
energy technology.33

In 2009, EERE identified over 100 conceptual designs 
for converting the energy of waves, river and tidal currents, 
and ocean temperature differentials into electricity.34 Today, 
“MHK technology” is considered an appropriate umbrella 
term to include all of those designs.35 EISA describes MHK 
energy as “electrical energy from: (1) waves, tides, and cur-
rents in oceans, estuaries, and tidal areas; (2) free flowing 
water in rivers, lakes, and streams; (3) free flowing water in 
man-made channels; and (4) differentials in ocean tempera-
ture (ocean thermal energy conversion).”36

MHK technology takes three main forms: wave energy, 
thermal energy conversion, and tidal energy.37 Wave 
energy technologies

. . . convert wave energy (the sum of potential energy [due 
to vertical displacement of the water surface] and kinetic 
energy [due to water in oscillatory motion]) into electric-
ity. Thus, these devices operate by means of changes in the 
height of ocean waves (head or elevation changes).38

Ocean thermal energy conversion technologies, by 
contrast, utilize temperature differences between cooler 
deep water and warmer ocean surface waters.39 The result 
is the cooling and heating of a liquid, the resulting steam 

30. Hagerman & Polagye, supra note 3, at 6. 
31. Todd Griset, Harnessing the Ocean’s Power: Opportunities in Renewable Ocean 

Energy Resources, 1516 Ocean & Coastal L.J. 395, 401 (2011).
32. Pelc & Fujita, supra note 1, at 471. 
33. Id. at 475.
34. EERE Report to Congress, supra note 16, at ii. 
35. The term “kinetic” is used to describe energy possessed by an object when it is 

in motion. Mahesh C. Jain, Textbook of Engineering Physics pt. 19 (cit-
ing Clive Beggs, PHI Learning Pvt. Ltd., Energy: Management, Supply 
and Conservation 6 (Elsevier Direct 2009)). Therefore, “hydrokinetic” by 
itself is a broad term that includes energy powered by the movement of water, 
including hydroelectric dams. EERE Report to Congress, supra note 16, at 
xvii.

36. Energy Independence and Security Act §632 (2007), 42 U.S.C. §17211 (2006) 
(noting that this definition excludes traditional hydrokinetic dams, diversion-
ary structures, or impoundments. It considers only technologies that can be 
broadly classified as wave energy and current energy devices and ocean thermal 
energy conversion). For the purposes of this Note, FERC’s jurisdiction over 
ocean wave and ocean current technologies is the focus. Although MHK en-
compasses ocean thermal energy conversion (“OTEC”), OTEC falls under the 
jurisdiction of the National Oceanic and Atmospheric Administration rather 
than FERC. 

37. EERE Report to Congress, supra note 16, at 4–9. See generally Roger Be-
dard, Electric Power Research Institute, Hydrokinetic Energy “Lay of the 
Land,” Proceedings of the Hydrokinetic and Wave Energy Technologies Tech-
nical and Environmental Issues Workshop (Oct. 26–28, 2005), available at 
http://hydropower.inel.gov/hydrokinetic_wave/pdfs/day1/01_overview.pdf.

38. EERE Report to Congress, supra note 16, at 6
39. Id. at 9.

from which can be sent through a turbine to drive an 
electrical generator.40

There are many different examples of these technologies 
already being deployed around the world. The Reedsport 
OPT Wave Park, a wave energy project located 2.5 miles 
off the coast of Reedsport, Oregon, became the first MHK 
project to receive a 35-year operating license in 2012.41 This 
project will be composed of ten large power-generating point 
absorber buoys, each measuring approximately 29.5 feet in 
height, placed along an area with water depths ranging from 
approximately 204–225 feet.42 Various other wave converter 
technologies are also in the pilot test scale phase in the U.S., 
including attenuators, oscillating water columns, and sub-
merged pressure differential devices.43

The majority of U.S.-based pilot projects discussed in the 
context of this Note, however, can be categorized as tidal 
energy technology. Also known as current or hydrokinetic 
technology, tidal technology converts the kinetic energy of 
water movement to electricity. This technology uses a power 
generator to harness the horizontal movement of river and 
ocean currents.44 Tidal technology devices are often turbines 
with a rotor that spins in response to movements of water 
currents, “with the rotational speed being proportional to 

40. Id. See also Office of Energy Efficiency and Renewable Energy Info., Marine 
and Hydrokinetic Technologies Database, U.S. Dep’t of Energy, http://www1.
eere.energy.gov/water/marine_hydro_resources.html and http://en.openei.
org/wiki/Marine_and_Hydrokinetic_Technology_Database (last visited Oc-
tober 15, 2012) (provides updated information on new MHK technologies).

41. Reedsport OPT Wave Park, LLC, Order Issuing Original License, 140 FERC 
¶ 62120 (Aug. 13, 2012), available at http://www.oceanpowertechnologies.
com/PDF/20120813-3045(27484096).pdf.

42. Catherine A. Cardno, Power-Generating Buoy Is Readied for Deployment, Civil 
Engineering (Oct. 2, 2012), http://www.asce.org/CEMagazine/Articlens.
aspx?id=23622321230. 

43. EERE Report to Congress, supra note 16, at 7
44. EERE Report to Congress, supra note 16, at 4.

Figure 1. The Mark 3 PowerBuoy, a wave 
power buoy measuring 29.5 feet in height. The 
Reedsport Wave Park in Oregon is expected 

to include up to ten buoys of this design.

Credit: Ocean Power Technologies, Inc. 
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the velocity of the fluid.”45 Tidal technology has developed 
rapidly in the United States, as evidenced by hundreds of 
small test projects with preliminary permits.46 Short-term 
pilot licenses, however, have been issued for only three proj-
ects: the Roosevelt Island Tidal Pilot (“RITE project”) in 
New York’s East River,47 the Cobscook Bay project off the 
coast of Maine,48 and the Whitestone Poncelet In-River Pilot 
in Alaska.49

Prior to the recent surge of MHK projects in the United 
States, however, significant commercial and precommercial 
MHK projects were already utilizing innovative technologies 

45. Id. 
46. As of January 2014, FERC had issued a total of eleven preliminary permits 

for MHK projects in the United States—including six tidal projects, two 
wave projects, and three inland projects—amounting to 185 MW of power. 
In addition, there were a total of eleven pending permits and two projects 
in the prefiling stage. See Fed. Energy Regulatory Comm’n, Marine and 
Hydrokinetic Projects (Jan. 15, 2014), available at http://www.ferc.gov/in-
dustries/hydropower/gen-info/licensing/hydrokinetics/hydrokinetics-projects.
pdf. There has been a notable drop in FERC preliminary permits over the last 
year, due in part to an abandoned multi-permit project by Free Flow Power in 
the Mississippi River. See Rupak Thapaliya, Request to Surrender Preliminary 
Permits, Hydropower Reform Coal. (June 14, 2013, 12:13 AM), http://
www.hydroreform.org/news/2013/06/18/plans-develop-hydrokinetic-proj-
ects-mississippi-abandoned. Other preliminary permits have simply expires, as 
preliminary permits do not give the permittee ability to construct or operate, 
but rather give developers priority to study an area for feasibility, also known 
as known as “guaranteed first-to-file status.” See Hydrokinetic Projects, Fed. 
Energy Regulatory Comm’n, http://www.ferc.gov/industries/hydropower/
gen-info/licensing/hydrokinetics.asp (last visited Jan. 18, 2013). 

47. The RITE project realized the first set of fully functioning turbines in De-
cember, 2006, using tidal in-stream energy conversion (“TISEC”) technology, 
a free flow technology unlike traditional hydropower because it is placed in 
natural flow of water. Michael B. Walsh, A Rising Tide in Renewable Energy: 
The Future of Tidal In-Stream Energy Conversion (TISEC), 19 Vill. Envtl. L.J. 
193, 194 (2008). If operation and environmental impacts are acceptable, this 
initial project could lead to an arrangement of around 100 turbines. EERE 
Report to Congress, supra note 16, at 4.

48. Colin Woodard, Maine Tidal Turbine Goes Online, First in North America, 
Portland Press Herald (Sept. 13, 2012), http://www.pressherald.com/OR-
PC-turbine-off-Eastport-is-the-first-to-do-so-in-North-America.html.

49. See Fed. Energy Regulatory Comm’n, Marine and Hydrokinetic Proj-
ects (Nov. 6, 2013) (listing current MHK pilot project licenses), available at 
http://www.ferc.gov/industries/hydropower/gen-info/licensing/hydrokinetics/
hydrokinetics-projects.pdf. 

abroad. The Pelamis Pitching Device in Portugal and the 
“SeaGen” turbine in Northern Ireland serve as two exam-
ples.50 The 1.2 MW SeaGen project is a quarter of a mile 
from the shoreline in the Narrows of Strangford Lough, 
Northern Ireland and has been operational since 2008. It was 
one of the first commercial-scale tidal turbines connected to 
a power grid.51 In addition, Nova Scotia, Canada, has hosted 
one of the first tidal plants in the world since 1984.52 Today, 

50. The “Wave Dragon” in Denmark and the “Davidson Hill Venturi” in 
Queensland, Australia are other examples of early MHK technologies. For a 
thorough review of the scope of MHK technology development in foreign 
nations, see Leary & Esteban, supra note 4, at 620–30.

51. Id.; Adam Westwood, SeaGen Installation Moves Forward, 9 Renewable En-
ergy Focus 26–27 (June 1, 2008), available at http://www.renewableener-
gyfocus.com/view/3330/seagen-tidal-installation-moves-forward/. At the time 
the SeaGen was deployed in 2008, at 1.2 MW it had a capacity four times that 
of any other tidal turbine. See Arthur Strain, Sea Change for Energy Genera-
tion, BBC News (Feb. 8, 2008), http://news.bbc.co.uk/2/hi/uk_news/north-
ern_ireland/7233829.stm. 

52. A History of Innovation, Fundy Ocean Research Ctr. for Energy, http://
fundyforce.ca/renewable-and-predictable/a-history-of-innovation/ (last visited 
Feb. 5, 2013). 

Figure 2. An artistic rendering of a potential 
large OTEC plant, the sort of which may 

become commonplace in near future.

Credit: Makai Ocean Engineering, Inc., www.makai.com

Figure 3.  The SeaGen turbine in  
Northern Ireland can function in 

waters as deep as 125 feet.

Credit: Marine Current Turbines—A Siemens Business
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its Fundy Ocean Research Center for Energy (“FORCE”) is 
a leading test center for tidal technologies.53

B. Potential Environmental Impacts and the Role of 
Uncertainty

As is evident from the preceding overview of MHK tech-
nologies, infrastructure can vary greatly between projects 
and the potential for new technologies is vast. Studies on 
the environmental effects of MHK technologies are limited, 
however, because the majority of MHK technologies remain 

53. Id. 

at the conceptual stage and have not 
yet been developed as full-scale pro-
totypes. Even the relatively devel-
oped technologies remain mostly 
at the pilot phase.54 Environmental 
studies from comparable activities, 
including offshore wind projects, 
turbines associated with conven-
tional hydropower, and marine 
construction activities, have served 
as early indicators to the scientific 
community of the importance of 
MHK environmental issues.55 In the 
case of tidal energy devices, how-
ever, little background environmen-
tal understanding is available.56

Until recently, most scientific 
analysis of impacts from MHK proj-
ects has taken the form of predictive 
studies, as opposed to field studies or 
environmental reviews required by 
law.57 EERE’s 2009 Report to Con-
gress on the Potential Environmental 
Effects of Marine and Hydrokinetic 
Technologies based its findings on 
peer-reviewed literature, environ-
mental assessments from projects 
in the United States and abroad, 
and other relevant project-specific 
environmental review documents.58 
Based on this data, the main envi-
ronmental concerns common to the 
various MHK technologies include: 
(1) collision with or strike of marine 
organisms; (2) interference with the 
movement and migration of marine 
organisms; (3) noise associated with 
energy converters; (4) disruption or 
alteration of sediment transport and 
corresponding alteration of habitat 
for benthic organisms; (5) alteration 
of currents and wave dynamics; and 
(6) generation of electromagnetic 
fields (“EMF”).59

54. EERE Report to Congress, supra note 16, at ii. 
55. Id. 
56. Telephone Interview with Graham Savidge, Reader in Marine Biology, Queens 

University Belfast, Northern Ireland, U.K. (Jan. 16, 2013). 
57. Id. In the last two years, however, pilot projects, described supra Part I.A, have 

produced finalized environmental assessments. As several MHK pilot projects 
have become operational we can expect their environmental monitoring and 
adaptive management practices to provide valuable additional data on the 
environmental impacts of MHK. See, e.g., ORPC Adaptive Management 
Plan, supra note 24, at 8–12.

58. EERE Report to Congress, supra note 16, at i, 11. 
59. Id. at ii. This list of potential impacts is not ordered by importance or severity 

and is not comprehensive. As noted by EERE, OTEC technologies present 
some additional concerns regarding “the intake and discharge of large volumes 
of sea water; changes in temperatures, nutrients, dissolved gases, and other wa-
ter quality parameters; and entrainment of aquatic organisms into the intake 
and the discharge plume.” Id.

Figure 4. Illustration of ORPC’s TidGen® Power System, 
used to generate electricity at the Cobscook Bay, Maine 
site. These turbine-generator units are 100 feet long, 15 
feet high, and are designed to generate electricity at 50–

100-foot depths at shallow tidal or deep river sites.

Credit: Ocean Renewable Power Company

Figure 5. The Pelamis Wave Energy Converter, 
approximately 100 feet in length, contains nodes 

connected to hydraulic pumps to harvest wave power.

Credit: Pelamis Wave Power
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The first two concerns identified by EERE constitute 
the most direct, visible potential effects of MHK technolo-
gies on the marine environment. Particularly in the case 
of tidal projects that operate with turbine rotors, there is a 
potentially significant risk of collision or strike with aquatic 
mammals. In particular, studies have focused on local ceta-
cean and pinniped communities, which may be drawn to 
sounds, lights, or shelter areas created by MHK technolo-
gy.60 The extent to which cetaceans and pinnipeds might be 
attracted to such technologies as sources of shelter or light 
is uncertain, so the legal framework for protecting these 
species makes it a priority for MHK developers to monitor 
such impacts.61 MHK technologies may also affect animal 
behaviors in ways that do not lead to collisions but have 
other detrimental effects. For instance, turbines, anchors, 
and electrical transmission or mooring lines may attract or 
repel animals and interfere with their movements.62 Stud-
ies have indicated that these structures may lead to changes 
in migratory patterns, shifts in predation dynamics, or 
impingement of smaller marine species.63

The other potential effects of MHK are less direct and 
their impacts on the marine environment are even less obvi-
ous. First, noise generated by installation and operation of 
MHK projects may affect marine animals, particularly those 
that rely on sound for communication, feeding, navigation, 
and predator avoidance.64 Such noise impacts “may interfere 

60. B. Wilson et al., Scottish Assoc. for Marine Sci., Collision Risks 
Between Marine Renewable Energy Devices and Mammals, Fish and 
Diving Birds. Report to the Scottish Executive 72 (2007), available at 
http://depts.washington.edu/nnmrec/workshop/docs/Wilson_Collisions_re-
port_final_12_03_07.pdf. These two groups comprise most marine mammals: 
whales, dolphins, porpoises, eared and earless seals. In particular, the MMPA 
and ESA provide strong sanctions for “takes” of marine mammals, and even 
stronger sanctions for species listed as endangered or threatened. Although ob-
served effects to date have been negligible, this remains an area of key concern 
for developers as they move projects forward. Interview with Nathan Johnson, 
Manager of Environmental Affairs, Ocean Renewable Power Company, in 
Maine (Jan. 30, 2013). 

61. For similar reasons, interactions of floating devices with sea birds have been 
another area of focus. See RE Vision Consulting, on Behalf of the U.S. 
Dep’t of Energy, Deployment Effects of Marine Renewable Energy 
Technologies: Framework for Identifying Key Environmental Con-
cerns in Marine Renewable Energy Projects 65–66 (2010), available at 
http://www.harveyecology.com/PDF/DOE/FINAL_ENVIRONMENTAL_
REPORT_MP_6-17-10.pdf.

62. EERE Report to Congress, supra note 16, at 33. 
63. The previously named Minerals Management Service reported in 2007 that 

while smaller cetaceans and pinnipeds could easily move around mooring ca-
bles, larger whales may have difficulty passing through an energy facility with 
numerous, closely spaced lines. See J. Michel & E. Burkhard, U.S. Dep’t 
of the Interior, Minerals Management Service, Workshop to Identify 
Alternative Energy Environmental Information Needs—Workshop 
Summary 118, 120 (2007). EERE Report to Congress, supra note 16, at 
35–36 (discussing interference with migratory animals). Changes in preda-
tion dynamics may occur especially if certain species or groups of species are 
attracted to the structures. See RE Vision Consulting, supra note 61, at 63; 
G.W. Boehlert et al., Nat’l Oceanic and Atmospheric Admin., Eco-
logical Effects of Wave Energy Development in the Pacific North-
west: NOAA Technical Memorandum 76 (2008), available at http://spo.
nmfs.noaa.gov/tm/Wave%20Energy%20NOAATM92%20for%20web.pdf. 
Finally, “impingement” refers to “the entrapment of fish and shellfish on the 
outer part of an intake structure or against an intake screening device during 
water withdrawal.” EERE Report to Congress, supra note 16, at xvii. 

64. EERE Report to Congress, supra note 16, at 25–26. For a discussion of 
noise from pile driving activities and impact on endangered Atlantic Salmon 
in Cobscook Bay, Maine, see infra, Part II.B; ORPC Environmental Assess-
ment, supra note 24, at 64. 

with sounds animals make to communicate, or may drive 
animals from the area. If severe enough, loud sounds could 
damage their hearing or cause mortalities.”65

Second, it is more than likely that project installation and 
maintenance will cause temporary disturbance of sediment 
on the ocean floor, particularly when transmission cables 
are buried or attached to the seabed.66 Studies indicate that 
this may lead to increased sediment deposition around the 
project.67 Potential negative effects of this increased sedi-
mentation include alteration of habitat benthic plants and 
animals living on the ocean floor, changes in erosion pat-
terns, temporary lowered water quality, or biotoxicity.68

Finally, the potential impacts of MHK technologies on 
waves, currents, and EMF remain the most uncertain of 
all.69 Cables, which are placed on or beneath the seabed 
to transmit electricity, may have the potential to introduce 
a new source of electromagnetic energy.70 This a topic of 
recurring concern for marine energy projects due to the 
fact that a number of marine species are sensitive to EMFs, 
including sharks, skates, rays, and salmonids.71 The evi-
dence remains inconclusive, however, regarding whether 
EMFs are actually emitted from these cables and how 
marine species may be affected.72

Those promoting deployment of MHK technologies have 
often argued that, based on available evidence, environmen-
tal burdens of marine energy are likely to be low, provided 
that developers are prudent in their site selection and avoid 
development in sensitive locations.73 Because the impacts of 
MHK are so uncertain, however, it is problematic to rely on 
available evidence alone in making regulatory decisions. As 
indicated by EERE, there will be long-term uncertainties 
associated with MHK’s potentially ecosystemic effects:

[P]roject installation, operation, and decommissioning 
would change the physical environment. These changes 
would in turn have effects on biological resources, poten-
tially including alteration of animal behaviors, damage 
and mortality to individual plants and animals, and wider, 

65. EERE Report to Congress, supra note 16, at 24; see also L.S. Weilgart, The 
Impacts of Anthropogenic Ocean Noise on Cetaceans and Implications for Manage-
ment, 85 Canadian. J. Zoology 1091 (2007).

66. EERE Report to Congress, supra note 16, at 18. 
67. Id.
68. Id. at 18–19. A potential positive impact, however, is that increased sedimenta-

tion may counter coastal erosion in certain environments. Id. 
69. Id. at 17–19.
70. See RE Vision Consulting, supra note 61, at 8. 
71. Id. 
72. See Andrew B.Gill et al., COWRIE, EMF-Sensitive Fish Response to 

EM Emissions From Subsea Electricity Cables of the Type Used by the 
Offshore Renewable Energy Industry 6 (2009), available at http://www.
thecrownestate.co.uk/media/354767/200903%20COWRIE%202.0%20
Electromagnetic%20Fields%20(EMF)%20Phase%202.pdf. The COWRIE 
project simulated the effect of electricity cables by enclosing a section of sub-
sea cable within a suitable area of seabed and assessing the responses of spe-
cies to EMF in a controlled setting. Although this particular study did find 
some species distributions effects of EMF, COWRIE suggests that real-world 
impacts of EMF remain uncertain, and that monitoring and analyzing effects 
at project sites will best determine positive or negative effects. EMF is of little 
concern at the SeaGen project in Northern Ireland, where cables are drilled 
under rock. Telephone Interview with Dr. Graham Savidge, Reader in Marine 
Biology, Queen’s University Belfast (Feb. 8, 2013).

73. Leary & Esteban, supra note 4, at 644. 
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longer-term changes to plant and animal populations and 
communities . . . . Regarding population-level and ecosys-
tem-level responses .  .  . there is insufficient information to 
make general statements about the seriousness of the effects 
for most projects.74

In considering the long-term efficacy of MHK energy 
production, it is essential to consider the uncertainties asso-
ciated with long-term operation of these projects, including 
how MHK may trigger more systemic changes in marine 
ecology. Ecosystem monitoring can go only so far; the ways 
in which physical changes affect food availability, compe-
tition, predation, and reproduction of marine species may 
never be well understood.75 Yet another source of uncertainty 
lies in the cumulative nature of some impacts. As projects 
increase in size and complexity, each change may increase or 
even compound damage to the ecosystem.76 Currently, the 
scientific community is using hydrodynamic and associated 
ecological modeling to consider what future impacts from 
larger projects may look like, particularly cumulative and 
indirect impacts on fish populations77 and benthic plants 
and animals. Such biological modeling studies are complex, 
however, presenting extreme challenges in methodology and 
are only in early stages.78 Inherent uncertainties regarding 
long-term impacts warrant a comprehensive approach to 
environmental assessment of each project, one that contin-
ues throughout a project’s life cycle and allows for regulatory 
response based on new information.

C. Regulatory Framework for Licensing and Operation 
of MHK Projects

The siting and licensing of MHK projects is an intricate 
process, requiring the involvement of several federal, state, 
and non-governmental entities and many stakeholders with 
conflicting interests as well as compliance with multiple pre-
licensing and licensing requirements under the FPA.79 The 
section that follows will give a broad overview of this regula-
tory framework, focusing on the stakeholders involved and 
the FPA licensing process.

1. Government and Public Stakeholders

FERC is charged under the FPA with the primary licensing 
responsibilities for MHK.80 FERC is also the entity through 
which environmental approvals must be obtained.81 Non-
federal projects fall within FERC’s jurisdiction when they 
are located in navigable waters of the United States and are 

74. EERE Report to Congress, supra note 16, at ii–iii.
75. Id. at iii–iv.
76. Id. at 13.
77. Telephone Interview with Dr. Graham Savidge, supra note 72.
78. Id.
79. See generally Pacific Energy Ventures, LLC, U.S. Dep’t of Energy, Sit-

ing Methodologies for Hydrokinetics: Navigating the Regulatory 
Framework 13–14 (2009), available at http://www1.eere.energy.gov/win-
dandhydro/pdfs/siting_handbook_2009.pdf.

80. Federal Power Act, 16 U.S.C. §797(e) (2006). See Stoel Rives, LLP, supra 
note 13, at ch. 3, pg. 1.

81. Id.

connected to an interstate electrical grid.82 Projects located 
between 3–9 miles offshore on the Outer Continental 
Shelf, however, must also obtain a permit from the Bureau 
of Energy Management (“BOEM”) within the Department 
of the Interior.83 Many other federal agencies are also part 
of the licensing process, including the Army Corps of Engi-
neers, the Coast Guard, Fish and Wildlife Service (“FWS”), 
National Marine Fisheries Service (“NMFS”), and federal 
landowner agencies such as Bureau of Land Management.84 
Still other state and local regulators must be involved, includ-
ing those state agencies that administer the Coastal Zone 
Management Act (“CZMA”),85 section 401 water quality cer-
tification requirements of the Clean Water Act (“CWA”),86 
state fish and wildlife protection acts, state water resources 
protection laws, local governments, and state energy facility 
siting councils.87

In addition to requiring the involvement of nearly twenty 
agencies, any given MHK project is likely to affect a large 
number of stakeholders, including tribal companies; ports; 
fishing and crabbing communities; non-governmental 
organizations with environmental, fisheries-related, or rec-
reational missions; public utility companies; and private 
landowners.88 The sheer number of entities involved in the 
complex MHK siting and licensing processes creates signifi-
cant regulatory uncertainty, which could be a roadblock to 
ocean energy development. The prevalence of this uncer-
tainty has spurred recommendations for streamlining the 
process and reducing the number of agencies involved.89 The 
process is already very complex within FERC and includes 
pre-licensing, study, and monitoring requirements.90 Similar 

82. AquaEnergy Group, Ltd., 101 FERC ¶ 62900 (2002), on reh’g, 102 FERC 
¶ 61242 (2003) (citing 15 U.S.C. §§796(8), (11), 817(1)).

83. There was recently some disagreement between agencies regarding jurisdic-
tion over the Outer Continental Shelf, located between three and nine miles 
offshore from the U.S. coastline. The current requirements are pursuant to a 
Memorandum of Understanding that was reached between the U.S. Depart-
ment of the Interior and FERC in 2009, giving FERC, “exclusive jurisdic-
tion to issue licenses and exemptions for hydrokinetic projects located” on 
the Outer Continental Shelf, as codified in Part I of the Federal Power Act, 
and MMS exclusive jurisdiction to issue land leases, easements, and rights of 
way for MHK projects on the OCS. See Memorandum of Understanding 
Between the U.S. Dep’t of the Interior and Fed. Energy Regulatory 
Comm’n 1 (2009), available at http://www.ferc.gov/legal/maj-ord-reg/mou/
mou-doi.pdf. The Minerals Management Service went through changes in 
2010 and 2011 due to a series of Secretarial Orders, and now the division that 
deals with leasing, plan administration, and NEPA analysis is The Bureau of 
Ocean Management. See Stoel Rives, LLP, supra note 13, at ch.3, p. 1. 

84. See id. at ch. 3, p. 2.
85. See id. 
86. See 33 U.S.C. §1341 (§401 of the Clean Water Act is implemented through 

state water quality management plans); Stoel Rives, LLP, supra note 13, at ch. 
3, p. 2. 

87. See.Stoel Rives, LLP, supra note 13, at ch. 3, p. 2.
88. Id. 
89. See, e,g., Leary & Esteban, supra note 4, at 646; Griset, supra note 31. 
90. See 16 U.S.C. §797 (2006) for FERC’s general authorities and duties under 

the Federal Power Act. See also Stoel Rives, LLP, supra note 13, at ch. 3, p. 
3–8. Another lasting criticism of the FERC process for MHK projects, al-
though not within the scope of this note, is that the law remains targeted 
towards traditional hydropower facilities. See Michael B. Walsh, Harnessing 
the Rising Tide in Renewable Energy, 19 Vill. Envtl. L.J. 193, 216 (2008). As 
was observed through the drawn-out permitting process for the RITE project 
in New York, regulators tend to lean away from new energy technologies with 
unknown impacts and as such, the FERC licensing process does not favor new 
or experimental energy technologies. See Heather Timmons, Energy From the 
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to traditional hydropower dam licensing, the FERC pro-
cess alone may take at least 5 years.91 FERC has issued sev-
eral policies that clarify its involvement in MHK projects,92 
including some policies aimed at promoting MHK research 
and development, such as the 2005 “Verdant Order,” which 
exempts certain experimental technology and testing facili-
ties that do not add or displace power from the national grid 
from FERC licensing.93

2. Licensing Requirements

The life of an MHK project typically begins with a pre-
liminary permit, allowing a 3-year period during which the 
developer may study the project site and determine project 
feasibility.94 Because many MHK technologies remain in the 
experimental phase, most developers subsequently apply for 
a short-term, 5-year pilot project license.95 As of 2007, FERC 
has operated under a Pilot Project Policy, which allows for 
faster approval and construction of MHK small-scale proj-
ects of 5 MW or less.96 Small-scale pilot projects must still 
satisfy other applicable laws,97 including the CWA, CZMA, 
Endangered Species Act (“ESA”),98 and Marine Mammal 
Protection Act (“MMPA”).99 FERC noted in issuing the 
Pilot Project Policy that there would be a reduced scope 
of environmental study requirements for these short-term 
licenses.100 Pursuant to additional guidance issued by the 

Restless Sea: A Renewable Source, and Clean, But Not Without Its Critics, N.Y. 
Times, Aug. 3, 2006, at C1, 4.

91. See Stoel Rives, LLP, supra note 13, at ch. 3, p. 3. 
92. See, e.g., U.S. Bureau of Ocean and Energy Mgmt. and U.S. Fed. Energy 

Regulatory Comm’n, FERC Guidelines on Regulation of Marine and 
Hydrokinetic Energy Projects on the OCS 1 (2012), available at http://
www.ferc.gov/industries/hydropower/gen-info/licensing/hydrokinetics/pdf/
mms080309.pdf. 

93. See Verdant Power LLC, 111 FERC ¶ 61024 (2005). While allowing exemp-
tion for projects on 5 MW or less, this order does not exempt FERC from 
considering many of the same environmental and other factors as would be 
required for a license. “FERC must include in an order exempting a 5 MW or 
less project from licensing any terms and conditions requested by federal and 
state fish and wildlife agencies to protect fish and wildlife from loss, or damage 
to, fish and wildlife resources.” Cherise M. Oram & Michael P. O’Connell, 
FERC Licensing for In-Stream Hydrokinetic Projects, Stoel Rives (Dec. 18, 
2008), http://www.stoel.com/showarticle.aspx?Show=3421. 

94. See Fed. Energy Regulatory Comm’n, Licensing Hydrokinetic Pilot 
Projects 10 (Apr. 14, 2008), available at  http://www.ferc.gov/industries/
hydropower/gen-info/licensing/hydrokinetics/pdf white_paper.pdf. FERC has 
adopted a “strict scrutiny” policy with regard to issuance and oversight of pre-
liminary permits for hydrokinetic projects. The Commission’s “strict scrutiny” 
policy limits the size of preliminary permit areas to encourage competition and 
to prevent “site banking.” See Oram & O’Connell, supra note 93.

95. Id. According to FERC, “the goal of the pilot process is to allow developers to 
test new hydrokinetic technologies, to determine appropriate siting of these 
technologies, and to confirm their environmental effects, while maintaining 
FERC oversight and agency input. The process completes licensing in as few 
as six months to allow for project installation, operation, and environmental 
testing as soon as possible.” Hydrokinetic Pilot Project Licensing Process, Fed. 
Energy Regulatory Comm’n http://www.ferc.gov/industries/hydropower/
gen-info/licensing/hydrokinetics/energy-pilot.asp (last visited Jan. 18, 2013). 

96. See Stoel Rives, LLP, supra note 13, at ch. 3, p. 4; see, e.g., National Currents 
Energy Service Petition, 77 Fed. Reg. 39694 (July 5, 2012), http://www.gpo.
gov/fdsys/pkg/FR-2012-07-05/pdf/2012-15364.pdf.

97. See Stoel Rives, LLP, supra note 13, at ch. 3, p. 4.
98. 16 U.S.C. §§1531–1544 (2012). 
99. 16 U.S.C. §§371 et seq. (2012).
100. Fed. Energy Regulatory Comm’n,  Supplemental Notice of Techni-

cal Conference With Agenda and Soliciting Comments, “Proposed 
Licensing Process for Hydrokinetic Pilot Projects” (Aug. 31, 2007) 

agency in 2008, a licensee may apply for a long-term license 
to “build out” at the end of the pilot project license with a 
Notice of Intent.101

Upon reaching the commercial scale, a developer may 
seek a 5-year conditional permit that allows it to begin plan-
ning and consultation prior to receiving other authorizations 
required from other federal, state, or tribal entities.102 Such 
projects, however, may not be constructed or operated until 
these outstanding approvals are received.103 Finally, a full 30- 
or 50-year license may be obtained using one of three differ-
ent FERC licensing processes.104

D. Regulatory Framework for Environmental Review 
of MHK Projects

The siting and licensing of an MHK project requires com-
pliance with a number of federal, state, and local environ-
mental provisions. The current framework for environmental 
review may be organized into three major areas: (1) the FPA, 
(2) NEPA, and (3) targeted environmental statutes such as 
the ESA and the CZMA. This section ultimately concludes 
that while these requirements are beneficial, uncertainties 
regarding cumulative and indirect environmental impacts of 
MHK development present a unique problem that is not sat-
isfied by the existing regulatory scheme.

1. Environmental Requirements Under the FPA

The FPA, which guides the FERC licensing process, imposes 
environmental obligations on FERC and developers subject 
to FERC’s oversight.105 Although regulations implementing 

(FERC No. AD07-14-000). As will be discussed, infra Part I.C even small-
scale projects are subject to the National Environmental Policy Act, even if 
operating under a Categorical Exclusion. 

101. Fed. Energy Regulatory Comm’n, Licensing Hydrokinetic Pilot Proj-
ects 11 (Apr. 14, 2008), available at  http://www.ferc.gov/industries/hydro-
power/gen-info/licensing/hydrokinetics/pdf/white_paper.pdf.

102. Fed. Energy Regulatory Comm’n,  Supplemental Notice of Techni-
cal Conference With Agenda and Soliciting Comments, “Proposed 
Licensing Process for Hydrokinetic Pilot Projects” (Aug. 31, 2007) 
(FERC No. AD07-14-000). Such outstanding approvals could include ESA 
biological opinions and CWA water quality certifications. Id. This policy has 
the positive outcome of alleviating the effect “log jam” of authorizations on 
the licensee, however, it may also cause agency review by FWS or NMFS once 
FERC has already given a conditioned approval. See Finavera Renewables 
Ocean Energy Ltd., 122 FERC ¶ 61248 (2008) (Makah Bay case).

103. Policy Statement on Conditioned Licenses for Hydrokinetic Projects, 121 
FERC ¶ 61221 (Nov. 30, 2007). In further explanation of its policy, FERC 
stated that the determination of whether such a license is “appropriate” would 
be made on a case-by-case basis. Fed. Energy Regulatory Comm’n, Condi-
tioned License: Frequently Asked Questions (2008), available at http://
www.ferc.gov/industries/hydropower/indus-act/hydrokinetics/pdf/faq.pdf; 
Conditioned Licenses, Fed. Energy Regulatory Comm’n, http://www.ferc.
gov/help/faqs/cond-license.asp (last visited Jan. 18, 2013). 

104. FERC breaks down its main licensing processes for hydrokinetic licensing into 
Integrated, Traditional, and Alternative Licensing. See Licensing Processes, Fed. 
Energy Regulatory Comm’n http://www.ferc.gov/industries/hydropower/
gen-info/licensing/licen-pro.asp (last visited Jan. 18, 2013).

  The Integrated Licensing Process (“ILP”) was established in 2003 to 
provide “an efficient and timely licensing process that continues to ensure ap-
propriate resource protections through better coordination of the Commis-
sion’s processes with those of federal and state agencies and Indian tribes that 
have authority to condition Commission licenses.” 18 C.F.R. §5.1(e) (2012). 

105. Federal Power Act, 16 U.S.C. §§791 et seq. (2006). The FPA preempts state and 
local licensing laws, but this preemption excludes water rights and state approvals 
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the FPA specify that environmental review is required, such 
analysis is completed pursuant to the guidelines of key federal 
environmental statutes rather than under the FPA itself, thus 
impacting the type of environmental analysis that occurs.106 
There are, however, general environmental requirements that 
FERC must take into consideration for hydrokinetic licens-
ing under the FPA.

Expressing concern that the FERC licensing process did 
not sufficiently address environmental quality considerations, 
Congress amended the FPA with the Electric Consumers 
Protection Act (“ECPA”) in 1986.107 ECPA requires that in 
issuing a license or relicense for hydrokinetic projects, FERC 
must equally consider developmental and nondevelopmental 
values.108 At the core of the regulatory process, as amended 
by ECPA, is a Congressional intent for hydroelectric projects 
to be licensed and operated with the environment in mind.109 
FPA section 10(j) requires FERC to consider resource agency 
(e.g., FWS or NMFS) recommendations pursuant to the Fish 
and Wildlife Coordination Act to protect, mitigate damages 
to, and enhance fish and wildlife resources.110 FPA section 
10(a) requires FERC to also consider whether a project is best 
adapted to a “comprehensive plan” for conserving resources, 
as per agency recommendations.111 Finally, FERC may inves-

required by federal law. Stoel Rives, LLP, supra note 13, at ch. 3, p. 2.
106. 18 C.F.R. §4.34 (2012). The regulations do specify that under “alternative 

procedures” for prefiling and license application, applicants may “combine 
into a single process the pre-filing consultation process, the environmental re-
view process under the National Environmental Policy Act and administrative 
processes associated with the Clean Water Act and other statutes.” 18 C.F.R. 
§4.34(h)–(i)(1) (2012).

107. 16 U.S.C. §§791a et seq. (2006).
108. 16 U.S.C. §803(a)(1). Section 10(a)(1) of the FPA now requires FERC to 

consider, in part, “(1) That the project adopted, including the maps, plans, 
and specifications, shall be such as in the judgment of the Commission will be 
best adapted to a comprehensive plan for improving or developing a waterway 
or waterways for the use or benefit of interstate or foreign commerce, for the 
improvement and utilization of water-power development, for the adequate 
protection, mitigation, and enhancement of fish and wildlife (including related 
spawning grounds and habitat), and for other beneficial public uses, including 
irrigation, flood control, water supply, and recreational and other purposes 
referred to in section 797(e) of this title if necessary in order to secure such plan 
the Commission shall have authority to require the modification of any proj-
ect and of the plans and specifications of the project works before approval.” 
See also H.R. Conf. Rep. No. 99-934, 99th Cong., 2d Sess. (Conf. Rep.), at 
21–25, (1986), reprinted in 1986 U.S. Code Cong. & Admin. News 2496, 
p. 2537–42 (noting that in the case of a new project or when relicensing an 
existing project, FERC must give “equal consideration” to energy conservation 
and environmental values). 

109. As set forth in the Conference Report, these amendments “expressly identify 
fish and wildlife protection, mitigation, and enhancement, recreational op-
portunities, and energy conservation as nondevelopmental values that must 
be adequately considered by FERC when it decides whether and under what 
condition to issue a hydroelectric license for a project…It is intended that 
the Commission give significant attention to, and demonstrate a high level 
of concern for all environmental aspects of hydropower development, even, if 
necessary, to the point of denying an application on environmental grounds.” 
H.R. Rep. No. 99-934 (Conf. Rep.), supra note 108, at 21.

110. 16 U.S.C. §803(j)(1). Section 4(e) also authorizes federal land managers to im-
pose mandatory conditions on a FERC license for hydropower projects located 
on federal reservations. Also, FPA Section 18 authorizes resource agencies to 
prescribe upstream and downstream fishway passage requirements. 16 U.S.C. 
§497(e).

111. Section 10(a)(2) of the FPA states, in part, that “In order to ensure that the 
project adopted will be best adapted to the comprehensive plan described in 
paragraph (1), the Commission shall consider each of the following:(A) The 
extent to which the project is consistent with a comprehensive plan (where 
one exists) for improving, developing, or conserving a waterway or waterways 
affected by the project that is prepared by—

tigate and monitor an applicant’s compliance with license 
terms and conditions and with the threat of civil penalties or 
revocation of a license.112 FERC has authority to ensure that 
management plans are being followed.113 It has been posited, 
however, that FERC’s preference for speed in the licensing 
process over the substance of projects presents a problem rel-
evant to this apparent environmental authority.114 Although 
the FPA directs FERC to give equal consideration to envi-
ronmental and energy concerns in its license process, as the 
U.S. Commission on Ocean Policy has noted, FERC “is not 
an agency with a broad ocean management mission.”115 In 
2008, FERC indicated a preference for moving MHK pilot 
projects forward without overly burdensome environmental 
review requirements.116 Despite this preference, several cur-
rent FERC pilot licenses for MHK projects do include envi-
ronmental monitoring requirements.117

Except in the case of proprietary water rights or federal 
environmental statutes that delegate permitting duties to 
the states, the FPA has been interpreted to preempt state 
and local laws.118 If there is no direct conflict and state and 
local requirements do not make compliance with the FERC 
license unduly difficult, however, FERC may interpret the 
preemption narrowly and may choose to enforce those state 
or local requirements.119 In the context of MHK develop-
ment, FERC-state cooperation has been exhibited by four 
MOUs with the states of Maine, Oregon, California, and 

(i) an agency established pursuant to Federal law that has the authority to 
prepare such a plan; or

(ii) the State in which the facility is or will be located.” 15 U.S.C. §803(a)
(2). Pursuant to 18 CFR §4.38,(f )(6), FERC requires project applicants to 
identify all applicable comprehensive plans developed by state and federal 
agencies and determine if the project will comply with these plans. 

112. 16 U.S.C. §823b. 
113. 16 U.S.C. §823b (2006). See also Stoel Rives, LLP, supra note 13, at ch. 3, p. 

14.
114. U.S. Comm’n on Ocean Policy, An Ocean Blueprint for the 21st Cen-

tury 367 (2004).
115. Id. 
116. See Fed. Energy Regulatory Comm’n, supra note 101, at 8. In this white 

paper directed toward developers, FERC stated that:
Though information about the potential environmental effects of 
large-scale deployments of these devices is limited, we believe there is 
sufficient information to analyze the resource effects of proposed pilot 
projects, which the Commission will do before issuing any license for 
a pilot project. In addition, we believe this class of project may be able 
to be carried out with little risk to public safety and the environment 
if the projects are (1) short term; (2) small; (3) can be quickly modi-
fied, shut-down, or removed if significant, unforeseen risks to public 
safety or adverse environmental impacts occur; (4) are not located in 
areas designated as sensitive by the Commission; and (5) are removed, 
with the site restored, before the end of the license term. Under these 
conditions, the risks to the environment will be minimal, while the 
rewards from testing the technology and understanding interactions 
with the environment could be substantial. Id.

117. Id.
118. See California v. Fed. Energy Regulatory Comm’n, 495 U.S. 490, 497–500 

(1990) (finding California’s requirements for minimum stream flow for river 
on which federally licensed hydroelectric project was located to be field pre-
empted by FPA).

119. In other words, FERC makes the final determination on the extent of pre-
emption, and state and local regulations may be asserted for licensees to the 
extent allowed by FERC. See, e.g., PacifiCorp, 115 FERC ¶ 61194, at 9 (2006) 
(noting that FERC prefers “licensees to be good citizens of the communities 
in which projects are located, and thus to comply with state and local require-
ments”); Pub. Util. Dist. No. 2 of Grant Cnty., 139 FERC ¶ 61122 (2012) 
(dismissing as premature a county petition for declaratory order of preemption 
of local fish protection measures). 
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Washington.120 These MOUs are characterized by the goals 
of streamlining the regulatory process, including scheduling 
procedures between FERC and the state to avoid replication 
and delay and fostering collaboration in collecting environ-
mental information to meet regulatory requirements.121

2. National Environmental Policy Act

Because MHK projects are subject to federal licensing, the 
broadest environmental procedural obligations for MHK 
projects stem from NEPA.122 Federal agencies are required 
to comply with the fullest requirements of NEPA for 
“major Federal actions significantly affecting the quality of 
the human environment.”123 FERC is typically required to 
complete an Environmental Impact Statement (“EIS”) or 
an Environmental Assessment (“EA”) in connection with 
hydroelectric projects generally and dams in particular. In 
limited instances, a Categorical Exclusion (“CatEx”) may 
exempt a project from NEPA review.124 Due to the small 
scale of most current MHK projects, NEPA analysis for these 
pilot MHK projects has generally been limited in practice to 
completion of an EA. For instance, FERC required comple-
tion of an EA for the Cobscook Bay Energy Project in Maine 
before the developer could receive a pilot license. The EA 

120. See Maine-FERC MOU, supra note 14; Oregon-FERC MOU, supra note 14; 
Fed. Energy Regulatory Comm’n, Memorandum of Understanding 
Between the Federal Energy Regulatory Commission and the Cal. 
Natural Resources Agency, the California Environmental Protec-
tion Agency, and the California Public Utilities Commission Regard-
ing Coordinated Review of Hydrokinetic Facilty Authorizations in 
Marine Waters of the State of California (2010), available at http://
www.ferc.gov/legal/mou/mou-ca.pdf; Fed. Energy Regulatory Comm’n, 
Memorandum of Understanding Between the Federal Energy Regu-
latory Commission and the State of Washington by and Through Its 
Departments of Ecology, Fish & Wildlife, Natural Resources, Commu-
nity Trade and Economic Development, and State Parks & Recreation 
Commission, and the Governor’s Office of Regulatory Assistance, 
available at http://www.ferc.gov/legal/mou/mou-wa.pdf. 

121. See, e.g., Maine-FERC MOU, supra note 14, at 4 (“Maine and the Commis-
sion agree that they will work to coordinate their environmental reviews of 
any proposed hydrokinetic tidal energy project to be located in Maine state 
waters.”). According to the Maine developer, this MOU was extremely advan-
tageous. By bringing all relevant agencies together under the direction of the 
Maine Department of Environmental Protection, state, local, and federal agen-
cies were able to be involved early in the process, and a pilot license was issued 
a mere six months after submittal of the application. Interview with Nathan 
Johnson, Manager of Environmental Affairs, supra note 60.

122. 42 U.S.C. §§4321 et seq. (2006). 
123. 42 U.S.C. §4332(2)(C) (2006)
124. The DOE has several MHK research and development projects that operate 

under a “CatEx” that went into effect on November 11, 2012. The exception 
is limited to R&D projects, which must be non-permanent and not located 
in environmentally sensitive areas. See U.S. Dep’t of Energy, NEPA Deter-
mination: Environmentally Benign and Permanent Surface Modifica-
tions to Prevent Biofouling on Marine and Hydrokinetic Devices 1 
(2011), available at http://energy.gov/sites/prod/files/CX-005112.pdf. Also of 
note is that in 2007, BOEM completed a Programmatic EIS for alternative 
energy production on the Outer Continental Shelf. The report presented in 
detail the effects of alternate energy technologies on other human uses. In the 
PEIS the subsequent Record of Decision, the MMS identified fifty-two “best 
management practices” that will be individually considered when authorizing 
any lease for alternative energy development on the OCS. U.S. Dep’t of the 
Interior, Minerals Mgmt. Serv., Programmatic Environmental Impact 
Statement for Alternative Energy Development and Production and 
Alternate Use of Facilities on the Outer Continental Shelf Final En-
vironmental Impact Statement §2.7.2 (2007), available at http://ocsenergy.
anl.gov/documents/fpeis/Alt_Energy_FPEIS_VolIIFrontMatter.pdf.

resulted in a Finding of No Significant Impact (“FONSI”) 
in January 2012, and the developer received a pilot license in 
September 2012.125 FERC also required an EA for the larg-
est wave energy project in the United States, the Reedsport 
OPT Wave Park, which also resulted in a FONSI and thus 
did not require a full EIS before receiving its 35-year license 
in 2012.126

Importantly, environmental analysis under NEPA is pro-
cedural in nature and does not place substantive mandates 
on an agency such as FERC to further environmental inter-
ests. Although the implementation of mitigation plans is a 
common method for managing environmental uncertainties 
in federally funded projects,127 such plans are not substan-
tively enforceable by FERC or any other agency.128

In 2003, a NEPA task force reported to the Council on 
Environmental Quality that adaptive management should 
be further integrated into the NEPA process.129 A central 
issue with relying on NEPA to institute AMPs, however, is 
the procedural nature of the statute. History demonstrates 
that even in cases where significant environmental impacts 
are found and an agency must discuss mitigation measures 
in their EIS,130 NEPA does not require the agency to take 
substantive action to carry out these mitigation measures.131 
Although implementing AMPs may assist an MHK devel-
oper in meeting NEPA requirements,132 NEPA itself does 

125. See generally Office of Energy Projects, Fed. Regulatory Comm’n & Of-
fice of Energy Efficiency and Renewable Energy, U.S. Dept. of Energy, 
Environmental Assessment for Hydropower Project Pilot License, 
Cobscook Bay Tidal Energy Project (2012). Other projects that have 
moved forward into the operational stage, such as Verdant Power’s RITE proj-
ect, have also prepared environmental impact assessments. FERC concluded 
that Verdant project: “would not constitute a major federal action significantly 
affecting the quality of the human environment. The project will be safe if op-
erated and maintained in accordance with the requirements of this license.” See 
Verdant Power, LLC, Order Issuing Pilot Project License, 138 FERC ¶ 62049 
(2012), available at http://www.ferc.gov/media/news-releases/2012/2012-
1/01-23-12-order.pdf.

126. See generally Office of Energy Projects, Fed. Energy Regulatory 
Comm’n, Environmental Assessment for Hydropower License: Reed-
sport OPT Wave Park Project (2010). 

127. See, e.g., 40 C.F.R. §1505.2(c) (2006).
128. See Robertson v. Methow Valley Citizens Council, 490 U.S. 332 (1989). See 

also Strykcler’s Bay Neighborhood Council, Inc., v. Karlen, 444 U.S. 223, 
227–28 (1980) (“[O]nce an agency has made a decision subject to the NEPA’s 
procedural requirements, the only role for a court is to insure that the agency 
has considered the environmental consequences; “’it cannot interject itself 
within the area of discretion of the executive as to the choice of the action to 
be taken.”) (citing Kleppe v. Sierra Club, 427 U.S. 390, 410, n. 21 (1976)).

129. NEPA Task Force, Report to the Council on Environmental Quality, 
Modernizing NEPA Implementation 44 (2003), available at http://ceq.hss.
doe.gov/ntf/report/finalreport.pdf. This was not an entirely new recommenda-
tion. A 1997 Report by the Council on Environmental Quality had similarly 
expressed the value of adaptive management to the NEPA process, but it was 
new in the sense that adaptive management strategies were not being fully 
utilized by agencies and practitioners. Although the 1997 study indicated the 
value of integrating adaptive management into the NEPA process. The 2003 
Task Force “discovered that fully incorporating adaptive management, to in-
clude monitoring and taking adaptive measures, into the NEPA process was 
still a relatively new concept for many NEPA practitioners.” Id. at xi.

130. 40 C.F.R. 1508.25(b)(3)(2012).
131. See, e.g., Methow Valley Citizens Council, 490 U.S. at 334 (holding that NEPA 

does not endow federal agencies with authority to ensure implementation of 
mitigation measures, nor does it require a description of measures agency in-
tends to take to reduce impacts). 

132. According to CEQ regulations, adaptive management practices may be in-
cluded in an EA or EIS to assist a project with meeting its environmental obli-
gations, particularly where long-term impacts are uncertain and future moni-
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not provide the regulating agencies with enough authority to 
ensure that such plans are carried out and continued into the 
commercial phase of an MHK project.133

3. Targeted Environmental Statutes

Several other federal environmental statutes place more sub-
stantive requirements on developers, but only within the 
context of certain resource areas. Federal agency consulta-
tion requirements under section 7 of the ESA are triggered 
only if the activities licensed by the agency “will likely affect” 
a threatened or endangered species, thus limiting its scope 
to areas where species listed as endangered or threatened are 
present.134 The consultation process is designed to ensure that 
the proposed project is not likely to “jeopardize the contin-
ued existence” of a listed species or result in “destruction or 
adverse modification” of designated critical habitat.135 If the 
proposed project is not likely to jeopardize any listed species, 
the appropriate wildlife agency—FWS or NMFS—often 
issues an Incidental Take Statement that imposes conditions 
to minimize the impact.136 Also of relevance to MHK is sec-
tion 10 of the ESA, which allows private developers to apply 
for an Incidental Take Permit and complete voluntary miti-
gation measures in coordination with the wildlife agencies.137 
Although the ESA is a powerful tool for environmental pro-
tection, it alone does not cover the comprehensive ecosystem 
effects posed by MHK technologies.

Similarly, application of the MMPA, CZMA, and Mag-
nuson Fisheries Conservation and Management Act138 to 
MHK projects does not address broader concerns of MHK 
impacts on the physical environment, including changes 
in sedimentation, tidal patterns, and EMF.139 State and 

toring might change later implementation decisions. 43 C.F.R. §§-46.310, 
46.415 (2012). 

133. It is important to point out, however, that production of an EIS under NEPA, 
under 42 US.C. §4332(2)(C), can produce results in the Courts that go be-
yond a mere “procedure.” First, an EA or EIS affords a basis for interested 
parties to object to an agency’s NEPA compliance, and indeed NEPA require-
ments have led to more litigation than any other federal environmental statute. 
An EIS may provide information for litigants to show that an agency action is 
“arbitrary and capricious” under the Administrative Procedure Act, such that 
an agency action must be held unlawful and set aside. At the very least, a court 
can order an agency to complete an EIS that complies with NEPA. See Calvert 
Cliffs Coordinating Comm. v. U.S. Atomic Energy Comm’n, 449 F.2d 1109 
(D.C. Cir. 1971). 

134. 1516 U.S.C. §1536(a)(3) (2006). The ESA has a specific provision for consul-
tations pertaining to permit or license applicants, stating that:

Subject to such guidelines as the Secretary may establish, a Federal 
agency shall consult with the Secretary on any prospective agency ac-
tion at the request of, and in cooperation with, the prospective per-
mit or license applicant if the applicant has reason to believe that an 
endangered species or a threatened species may be present in the area 
affected by his project and that implementation of such action will 
likely affect such species. Id. 

135. Id. at §1536(a)(2).
136. Id at §1536(b)(4). 
137. Id. at §1539(a)(2)(A)–(B). Incidental Take Permits (“ITP”) are issued by the 

relevant wildlife agency when the applicant has submitted a habitat conserva-
tion plan (“HCP”). An HCP may address both listed and unlisted species, and 
provide greater ecosystemic benefits that help to mitigate potential takes. 

138. Essential fish habitat (“EFH”) under the Magnuson Act includes waters and 
substrates identified by fisheries management councils as “necessary to fish for 
spawning, breeding, feeding or growth to maturity.” 16 U.S.C. §1802(10) 
(2006).

139. See EERE Report to Congress, supra note 16, at 18–19.

local permits, including water quality certification under 
section 401 of the CWA, also play a large role in environ-
mental requirements for MHK projects, but approaches 
differ from state to state.140 Together, these environmental 
requirements constitute more of a patchwork approach to 
environmental concerns surrounding MHK, rather than a 
fully integrated approach.

II. Analysis

Adaptive management requirements that allow develop-
ers, regulators, and other stakeholders to respond to new 
information will both complement and improve the current 
environmental framework for MHK. In the context of the 
framework described above, the following section analyzes 
the utility of incorporating adaptive management into the 
regulatory regime for MHK projects in the United States. 
This section will (1) provide a more in-depth definition of 
adaptive management; (2) examine two MHK case studies 
from Maine and Northern Ireland that serve as models for 
effective implementation of adaptive management as a sys-
tematic approach to addressing the environmental uncer-
tainties of MHK development; (3) offer general precepts that 
should be considered in the creation of individual AMPs as 
well as in a new regulatory scheme; and (4) propose three 
alternative approaches for formally incorporating adaptive 
management into the relevant legal fr amework.

A. Adaptive Management: A Systematic Approach for 
Addressing Environmental Uncertainty

Adaptive management is recognized as a best practice for 
industry and regulators as MHK projects go from the experi-
mental stage to commercial scale.141 Adaptive management 
is not, however, a new idea. Adaptive management has been 
applied in many areas where there is value in studying effects 
and making changes based on identified problems.142 Per-
mitting or licensing schemes for energy development are one 
such area.143

Adaptive management allows for the repeated evalu-
ation of monitoring results over time and subsequently 
allows regulators to respond to those results, for example, 
by adjusting license terms as needed. This strategy is of 
particular appeal for long-term operation of MHK proj-
ects, during which, as described by EERE, environmental 
uncertainty may always exist:

Both monitoring and adaptive management have important 
roles in resolving the environmental issues associated with 

140. See, e.g., See New York State Dep’t Energy Research and Dev. Auth., 
A Review of Regulatory and Policy Requirements for Hydrokinetic 
Power Projects in New York State 20–25 (2012) (detailing USCG re-
quirements for the New York RITE project), available at http://www.nyserda.
ny.gov/Publications/Research-and-Development-Technical-Reports/-/media/
Files/Publications/Research/Environmental/review-regulatory-policy-require-
ments.pdf. 

141. EERE Report to Congress, supra note 16, at iii–iv. 
142. See id; Oram & Marriot, supra note 26, at 93.
143. Oram & Marriot, supra note 26, at 93. 
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these new technologies. Some aspects of the environmen-
tal impacts will be unique to specific technologies or the 
environmental setting, requiring operational monitoring 
to determine the extent of the effects.  .  .  . For some envi-
ronmental issues, it will be difficult to extrapolate predicted 
effects from small to large numbers of units because of com-
plicated, non-linear interactions between the placement 
of the machines and the distribution and movements of 
aquatic organisms. Assessment of these cumulative effects 
will require careful environmental monitoring as the proj-
ects are deployed.144

B. Case Studies in Adaptive Management

As a natural “fit” to the environmental uncertainties sur-
rounding MHK, AMPs have already been produced for some 
pilot and other licensed projects in the United States.145 The 
following two cases—Ocean Renewable Power Company 
(“ORPC”) in Maine and the SeaGen Turbine in Northern 
Ireland—and subsequent discussion demonstrate the pivotal 
role of adaptive management in balancing MHK develop-
ment and environmental risks.

1. Turning Tides in Cobscook Bay, Maine

Since beginning its MHK development project in Cobscook 
Bay, Maine, developer ORPC took early advantage of adap-
tive management.146 For ORPC, adaptive management was 
seen as “an opportunity to keep monitoring levels of effort 
costs proportional to environmental risks.”147 Basing their 
approach on the collaborative nature of the 2009 MOU 
between FERC and the state of Maine, the developers drafted 
an AMP in 2012 in consultation with the FWS, National 
Marine Fisheries Service, Coast Guard, Maine Department 
of Environmental Protection, and Maine Department of 
Marine Resources.148

Included in the AMP are five groups of environmental 
monitoring plans: Acoustic, Benthic, and Biofouling; Fisher-
ies and Marine Life Interaction; Hydraulic; Marine Mam-
mal; and Bird Observation.149 Each plan provides detailed 
objectives for research and monitoring.150 With regard to 
marine life, for instance, the AMP stipulates that the devel-
oper will use acoustic technologies and netting to “charac-
terize fish distribution, species, and relative abundance” in 
Cobscook Bay and then create “a preliminary assessment of 
the potential effects of the Project on fish populations in the 

144. EERE Report to Congress, supra note 16, at iii–iv. 
145. ORPC Adaptive Management Plan, supra note 24, at 8–12. For a discussion 

of the RITE Adaptive Management Plan, see Ocean Renewable Energy Co-
alition, Marine and Hydrokinetic Technology: Background and Per-
spective for New York State, Prepared for NY State Energy Research and 
Development Authority (2012), available at http://www.bire.org/approach/
documents/MHKTechPrimer_DiscussionDraft_final.pdf. 

146. Interview with Nathan Johnson, supra note 60.
147. Id.
148. ORPC Adaptive Management Plan, supra note 24, at 1. 
149. Id. at 8–12. “Biofouling” in the context refers to the aggregation of organisms, 

including plants and algae, around MHK structures, which could alter habitat 
in the area. See id. at 9. 

150. Id. at 8.

Deployment Area and to the extent possible in Cobscook 
Bay.”151 In addition to providing for such monitoring plans 
and objective goals for each plan, the AMP is also incorpo-
rated into ORPC’s pilot license, such that the license may be 
adjusted based on findings of the monitoring projects.152

Although the monitoring plans themselves were required 
for the pilot license, the AMP was largely initiated by the 
developer in this case, rather than by FERC.153 FERC did, 
however, directly require ORPC to restrict pile-driving activ-
ities associated with construction during the active season of 
endangered Atlantic salmon.154 Indicating a preference for 
adaptive management, FERC has stated that modifications 
of this restriction are dependent on the results of ORPC’s 
Acoustic Monitoring Plan.155 ORPC plans to increase the 
Cobscook Bay project’s generating capacity with additional 
turbines, and monitoring efforts are expected to change 
through the adaptive management process as the project 
reaches its “Phase II.”156 In March 2013, ORPC submitted to 
FERC its first Environmental Monitoring Report, conclud-
ing that the previous year “provided not only an opportu-
nity to collect and analyze environmental monitoring data 
throughout construction and operation, but also to gain 
insight and clarity on the logistics of construction activities 
. . . and the appropriate level of monitoring required.”157

2. SeaGen Turbine in Strangford Lough, Northern 
Ireland

Since becoming operational in 2008, the cutting edge Sea-
Gen turbine in the Narrows of Strangford Lough in Northern 
Ireland has served as an example of effective MHK adaptive 
management practices.158 In its early stages, the SeaGen proj-
ect presented unique challenges. The site that was chosen for 
the project, mainly due to its strong tidal currents and acces-
sible location, is also a legally protected area.159 Although the 
SeaGen project was poised to be a pioneer in tidal energy, 
there were some key concerns with the project, including 

151. ORPC Adaptive Management Plan, supra note 24, at 10. 
152. Section 404 of OPRC Pilot License. Ocean Renewable Power Company, 

Maine, 138 FERC ¶ 62158, supra note 27, at 31–32. 
153. Interview with Nathan Johnson, supra note 60.
154. Ocean Renewable Power Company, Maine, 138 FERC ¶ 62158, supra note 

27, at 5. 
155. Id. at 31.
156. Interview with Nathan Johnson, supra note 60. Although not stated explicitly 

in the AMP, the basic types of license adjustments that may occur as new data 
is developed include logistical scheduling changes and adjusting frequencies. 
Id. 

157. Ocean Renewable Power Company, Cobscook Bay Tidal Energy Proj-
ect: 2012 Environmental Monitoring Report 61 (2013).

158. See Royal Haskoning Enhancing Soc’y, SeaGen Environmental Moni-
toring Programme: Final Report (2011); Personal Communication from 
Graham Savidge, Reader in Biology, Queens University Belfast, Ireland, U.K. 
(Jan. 15, 2013) (on file with author). 

159. A narrow passage that is home to unique biodiversity and is a flyway for migra-
tory seabirds such as terns, Strangford Lough is designated as a Special Area 
of Conservation (SAC) under EU law. See UK SAC Site List, United King-
dom Joint Nature Conservation Comm., http://jncc.defra.gov.uk/protect-
edsites/sacselection/sac.asp?EUCode=UK0015618 (last visited Feb. 5, 2013). 
Telephone Interview with Dr. Graham Savidge, supra note 72.
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the effects on the locally declining harbor seal population,160 
harbor porpoises traveling through the Narrows, the ben-
thic community, and migratory seabirds such as terns.161 
Where use of the precautionary principle would likely have 
prevented the SeaGen project from moving forward in this 
protected area, an iterative adaptive management process 
tempered environmental concerns by allowing the developer 
to begin operations on the condition that it made regular 
environmental reporting and adjusting of requirements.162

Since 2005, a rigorous environmental program has been 
employed within an AMP to ensure that impacts on the 
legally protected marine environment could be detected at an 
early stage.163 The SeaGen Environmental Monitoring Pro-
gramme (“EMP”) included human monitoring of the harbor 
seal population through shore-based and boat-based counts, 
as well as monitoring at the SeaGen turbine itself.164 Early on 
in the project, a single seal sighting required the observer to 
temporarily shut down the turbine.165

Importantly, this adaptive management process was 
required by the Northern Ireland Environmental Agency, 
which was advised by two core management groups that 
were coordinated by an independent Chair Scientist.166 
The first of the core management groups was the Science 
Group, composed of biologists and engineers representing 
the developer, the environmental consulting group, environ-
mental regulators, and local universities and research insti-
tutions.167 A second management group, the Liaison Group, 
was formed through an open stakeholder process in which 
the local community received notice of the project and those 
who showed interest were welcomed by the developer to 
nominate a representative.168 By initiating an open forum for 
all stakeholders to be heard and allowing for public involve-
ment “upstream” of the development, the SeaGen project has 
created two models—an environmental governance model 
and a public trust model—which all MHK projects should 
strive to equal.

In 2011, 5 years of data was compiled from the SeaGen 
EMP to conclude that “SeaGen can continue to operate with 
no likely significant impacts on the marine environment in 
Strangford Lough” and that the findings would support a 
reduction of environmental mitigation requirements in the 

160. Harbor seals, or common seals, are represented on the IUCN Red List of 
Threatened Species. Northern UK populations have experienced large-scale 
declines in recent years, due to disease and other unknown factors. See Phoca 
vitulina, IUCN Red List of Threatened Species, http://www.iucnredlist.
org/details /17013/0 (last visited Feb 8, 2013). 

161. Telephone Interview with Dr. Graham Savidge, supra note 72. See also Royal 
Haskoning Enhancing Soc’y, supra note 158, at i–iii. 

162. At first, the mitigation requirements for the SeaGen license, held by developer 
Marine Current Turbines, included marine mammal observers to watch for 
harbor seals from the turbine and shut the turbine off when a seal was spot-
ted. Over time, when very few seals were seen and it was concluded from 
regular shore-based studies that no seals were harmed, the human observer 
requirement has been ratcheted down. Telephone Interview with Dr. Graham 
Savidge, supra note 72.

163. Id.
164. Id.
165. Id.
166. Id.
167. Id.
168. Id.

SeaGen operating license.169 When the report was released in 
2011, the Environment Minister for Northern Ireland com-
mented that the project “has proven that the power of the 
seas can be harnessed in harmony with marine life.”170 The 
outcomes of the EMP have also recently been summarized in 
the scientific literature.171

C. Precepts for Implementing Adaptive Management

As projects expand from pilot scale to large commercial 
development and begin operating on a 30–50-year license as 
opposed to a 3-year pilot license,172 AMPs will be an essential 
mechanism for minimizing indirect and cumulative environ-
mental impacts. Implementation of adaptive management 
will necessarily vary by project location, scale, and technol-
ogy used, therefore the details of such longer-term plans 
remain somewhat speculative. Adaptive management should 
be considered an overarching concept, however, the general 
principles of which should transcend to apply in all contexts. 
Accordingly, the method for incorporating adaptive manage-
ment into the MHK regulatory regime should also follow 
certain precepts. The overarching principles discussed below 
are: (1) site-specific monitoring and mitigation, (2) FERC 
enforcement authority, and (3) streamlining the licensing 
process in order to avoid burdensome expenses.

1. Site-Specific Monitoring and Mitigation

In the context of MHK development, AMPs should include 
site-specific monitoring of the environmental impacts of par-
ticular technology designs or locations, including actively 
measuring noise levels, sedimentation levels, and alterations 
of currents or electromagnetic fields.173 Increasingly, the 
development of hydrodynamic and ecological models will 
also assist in the prediction of possible ecological consequenc-
es.174 As demonstrated by the projects in Maine and North-
ern Ireland, monitoring effects on key species of concern may 
help developers to identify and take into account sensitive 
habitats. Developers should also track and collect more gen-
eral scientific studies in the field and may even contribute 
to these studies to inform their own monitoring system.175 
In addition to fostering decisions based on sound science, 
adaptive management can play an instrumental policy role 
in bringing fields of study together, such as engineering and 
biology, and can also promote public trust by allowing for 
the early involvement of stakeholders.

169. Royal Haskoning Enhancing Soc’y, supra note 158, at i.–iii
170. SeaGen Tidal Turbine Gets All-Clear From Environmental and Scientific Stud-

ies, Marine Current Turbines, (2011), http://www.marineturbines.com/3/
news/article/56/seagen_tidal_turbine_gets_all_clear_from_environmental___
scientific_studies. 

171. Graham Savidge, Strangford Lough and the SeaGen Tidal Turbine, Marine Re-
newable Energy & Soc’y (forthcoming 2014). 

172. Fed. Energy Regulatory Comm’n, Hydropower Licensing—Get In-
volved 4 (n.d.), available at http://www.ferc.gov/for-citizens/citizen-guides/
hydro-guide.pdf

173. EERE Report to Congress, supra note 16, at 11. 
174. Personal Communication from Graham Savidge, Reader in Marine Biology, 

Queens University Belfast to author (Jan. 16, 2013) (on file with author)
175. EERE Report to Congress, supra note 16, at 49–50.
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The goals of MHK AMPs should be not only to monitor, 
but also to mitigate environmental risks. Several mitigation 
techniques have been identified for the most immediate con-
cerns described in this Note and are represented in Table 1. 
Due to continued scientific uncertainties, the main strategies 
for avoiding impacts to the physical environment, such as 
increased sedimentation and current alteration, are strategic 
siting and project monitoring.176

2. FERC Enforcement Authority

As the Department of the Interior has noted, implementation 
of adaptive management principles requires that there be a 
mandate to take action in the face of uncertainty and that 
there be an institutional capacity and commitment to under-
take and sustain an AMP.177 In the context of MHK, FERC 
must have final authority to require AMPs. One potential cri-
tique of adaptive management is that federal agencies might 
use adaptive management as a way to gloss over uncertainty 
and avoid careful consideration of the potential impacts of a 
proposed action. A well-crafted AMP, however, is designed 
with strong environmental objectives and produces environ-
mental data that otherwise may not be available to regulat-
ing agencies. Importantly, incorporating such a plan into 
an MHK license must provide not only for changes to the 
license that are advantageous to developers, but should also 
provide FERC with the power to limit development or even 
end a license should environmental monitoring indicate sig-
nificant environmental impact.

3. Streamlining the Licensing Process

Another common critique of adaptive management is that 
“the uncertain impacts of some projects make them too 
financially risky for investors,” and the time and expense 
required by for monitoring may be prohibitive.178 As exem-
plified by the ORPC pilot project in Cobscook Bay, how-
ever, the licensing process is more streamlined when there is 
a commitment to use adaptive management. Adaptive man-
agement is actually more likely to encourage investment in 
and development of new MHK projects if FERC streamlines 
the permitting process in conjunction with the development 
of an AMP for each project. FERC has already pursued this 
avenue with its Pilot Project Licensing and Verdant excep-
tion schemes.179 Offshore renewable project applications have 
risen as a result and FERC’s processing system is more expe-
ditious. Equally important is that the information require-
ments of NEPA, which are often discussed as expensive 

176. EERE Report to Congress, supra note 16, at 19–20. 
177. Williams et al., supra note 21, at 1.
178. See Oram & Marriot, supra note 26, at 94.
179. Verdant Power LLC, 111 FERC ¶ 61024, order on reh’g 112 FERC ¶ 61143 

(2005) (allowing for an experimental deployment without a license); Konnert, 
supra note 9, at 57–58 (explaining expedited pilot project licensing process for 
small, short-term, removable pilot projects).

and burdensome for energy developers, may be met with a 
well-drafted AMP.180

D. Integrating Adaptive Management Into the MHK 
Legal Framework

Adaptive management should be formally incorporated into 
the MHK regulatory scheme because of the multitude of 
services it provides. Not only does an AMP protect marine 
ecosystems with monitoring and response mechanisms, it 
also provides essential environmental data regarding envi-
ronmental impacts. Further, it encourages collaboration 
between developers and regulators such that regulatory com-
pliance may actually be less costly and time-consuming.

Recognizing the importance of adaptive management 
in balancing the interests of developing MHK technology 
with protecting marine ecosystems, this Note proposes three 
mechanisms for integrating adaptive management into the 
regulatory framework: (1) Congress should amend the FPA 

180. According to CEQ regulations, adaptive management practices may be in-
cluded in an EA or EIS to assist a project with meeting its environmental obli-
gations, particularly where long-term impacts are uncertain and future moni-
toring might change later implementation decisions. 43 C.F.R. §§46.310(d), 
46.415(b)(3) (2012). See Oram & Marriot, supra note 26, at 97 (noting that 
“[w]ell-designed adaptive management alternatives in an EIS can be written to 
allow flexibility for managers as data is collected through ongoing monitoring 
and assessment efforts”).

Table 1. Mitigation Measures for Environmental 
Risks Associated With MHK Projectsa

Environmental Risk Mitigation Measures

Collision with or strike 
of marine mammals

•	 Strategic siting away from known 
areas of animal activity

•	 Spacing among individual devices, 
shutting down operation during 
critical seasons

•	 Making devices more conspicuous by 
adding color or acoustic deterrents

•	 Fencing areas in or shielding blades 
with protective netting or grids

•	 Softening collisions with shock 
absorption or making devices  
more blunt

Migratory interruption 
or impingement

•	 Designing projects for easy escape 
and exit of animals

•	 Setting cables loosely to prevent 
entrapment, and adding visual cues

Noise •	 Sound insulation and barriers
•	 Acoustic mitigation devices
•	 Limiting noisy activities to certain 

times, for example, non-breeding 
season for sensitive species

a. B. Wilson et al., supra note 72, at 73; EERE Report to Congress, supra note 16, 
at 37; It is important to note that some mitigation measures, such as netting or shock 
absorption mechanisms, can reduce efficiency of MHK devices, thus requiring developers 
to consider trade-offs. Personal Communication from Graham Savidge, Reader in Marine 
Biology, Queens University Belfast to author (Jan. 16, 2013) (on file with author). See also  
MR Johnson et al., U.S. Department of Commerce, National Oceanic and Atmo-
spheric Administration, Impacts to Marine Fisheries Habitat From Nonfishing 
Activities in the Northeastern United States: NOAA Technical Memorandum 
(2008), available at http://www.nefsc.noaa.gov/nefsc/publications/tm/tm209/tm209.pdf.
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to include development of an AMP as an additional factor 
that FERC must consider when determining whether to 
issue an MHK license; (2) FERC should issue a regulation 
requiring AMPs as a prerequisite for an MHK license; and 
(3) Congress should amend Title VI, Subtitle C of EISA181 
to create an adaptive management fund that could be used 
for current small-scale projects and continued through the 
expansion phase. Because each of these potential solutions 
has an independent utility in promoting MHK technologies, 
all three mechanisms could be implemented simultaneously. 
It should be noted, however, that any one of them would 
independently constitute a significant step toward balancing 
environmental and developmental interests.

1. Amending the FPA

Section 10 of the FPA, which provides general licensing con-
ditions for the development of water power and resources, 
already imposes certain environmental requirements for 
FERC to consider in issuing a license.182 As previously noted, 
one such requirement under section 10(a) is that FERC con-
sider whether a project is best adapted to a “comprehensive 
plan” for conserving resources, as per agency recommenda-
tions.183 It is not a far reach, therefore, for FERC to also con-
sider whether the developer has developed or will develop 
an AMP. Indeed, the presence of AMPs in several U.S. pilot 
projects indicates that FERC does take this into consider-
ation. The benefit of formally amending the FPA to include 
such a provision, however, would be to promote uniformity 
and predictability of MHK licensing. As opposed to an AMP 
developed under NEPA, this mechanism provides FERC 
with the substantive power to change or terminate licenses 
for projects that do not comply with their own AMPs.

Specifically, Congress should amend section 10(a)(2), 
which provides that “[i]n order to ensure that the project 
adopted will be best adapted to the comprehensive plan 
described in paragraph (1), the Commission shall consider 
each of the following . . .”184 to include a subsection (D) spe-
cific to MHK projects. A new subsection D should state that 
FERC must consider, “in the case of marine and hydrokinetic 
applicants, the extent to which the applicant has developed 
an [AMP] which allows for monitoring of environmental 
impacts and adjustment of resource management practices 
during the license period.” If an AMP is not developed or 
does not satisfy FERC, a license may not be granted at all.

181. 42 U.S.C. §§17211–17215 (2006).
182. 16 U.S.C. §803(a)(1)–(2) (2006)
183. Id. at §803(a)(2) states that “[i]n order to ensure that the project adopted will 

be best adapted to the comprehensive plan described in paragraph (1), the 
Commission shall consider each of the following:
(A) The extent to which the project is consistent with a comprehensive plan 

(where one exists) for improving, developing, or conserving a waterway or 
waterways affected by the project that is prepared by—
(i) an agency established pursuant to Federal law that has the authority to 

prepare such a plan; or
(ii) the State in which the facility is or will be located.” Pursuant to 18 CFR 

§4.38, FERC requires project applicants to identify all applicable com-
prehensive plans developed by state and federal agencies and determine 
if the project will comply with these plans.

184. 16 U.S.C. §803(a)(2) (2006). 

One important question is whether an AMP must be com-
pleted before issuance of a license or whether a license can be 
conditionally granted with an agreed-upon time frame for 
completing an AMP.185 The draft language—“the extent to 
which the applicant has developed an adaptive management 
plan”—would leave it in the hands of FERC to determine 
which is more appropriate in the case before them. In many 
cases, it may be overly costly to require AMPs to be devel-
oped before a license is granted. Depending on the risk pro-
file of a given developer and the proposed development site, it 
may be preferable to allow the developer to produce an AMP 
within a certain number of months after gaining the cer-
tainty of a license. Early completion of an AMP will benefit 
both developers and regulators, however, because complying 
with such a requirement would allow FERC to fulfill its key 
environmental obligations under NEPA.

Enforcement power of this provision would also be pro-
vided by the FPA, which authorizes FERC to monitor licensee 
activities and revoke licenses or issue civil penalties for non-
compliance.186 The trend of collaboration between FERC 
and MHK developers, as exemplified by the trend toward 
streamlined licensing, indicates that FERC may choose to 
give noncompliant developers additional time to develop an 
AMP where needed. In cases where licensees do not com-
ply with their own AMPs by, for example, failing to suffi-
ciently monitor impacts or report findings, FERC may also 
determine that the licensees have failed to meet a condition 
for license renewal.187 Such a system would favor companies 
with strong AMPs that make good faith efforts to meet their 
own benchmark goals.

2. Issuing a FERC Regulation

FERC could also achieve the same goal of including adap-
tive management as a condition for an MHK license by 
issuing a regulation. Under 18 C.F.R. §§4.1–4.305, 
FERC has established a number of requirements regard-
ing “Licenses, Permit Exemptions, and Determination of 
Project Costs.”188 An adaptive management requirement 
could be added under subpart N, entitled “Application 
for License for Marine and Hydrokinetic Projects Only.” 
Rather than including specific parameters for AMPs in 
this subpart, however, FERC would need only to require 
site-specific AMPs as a license precondition. With such a 
regulation, the same monitoring, revocation, and penalty 
provisions from the FPA would apply.189

One potential difference between including such a 
requirement in regulations versus in the FPA itself arises 
in the language already present in the two frameworks. 

185. In the case of ORPC, the pilot license specified that an AMP would be re-
quired within three months of issuance of the license.

186. 16 U.S.C. §823b. 
187. FERC’s decision of whether to renew a 30-year license may include consid-

eration of whether the proposal is “best adapted to serve the public interest.” 
16 U.S.C. §808(a)(2). FERC is also to re-consider the environmental require-
ments under Section 10 of the FPA. Id.

188. 18 C.F.R. §§4.1-4.305 (2012). Subpart K provides the licensing exemption for 
small hydroelectric projects of 5 MW or less. 

189. See 16 U.S.C. §823b.
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Whereas section 10(a)(2) of the FPA provides only for fac-
tors that the “Commission shall consider” in granting a 
license,190 a regulation could be crafted with more restric-
tive language, such as, “no license shall be granted for a 
marine and hydrokinetic project without the development 
of an [AMP] which allows for monitoring of environmental 
impacts and adjustment of resource management practices 
during the license period.”

In addition to presenting a more practical approach than 
codifying the requirement into law, a FERC regulation may 
also provide for more assurance that the requirement is 
treated seriously by both FERC and developers, thus making 
it preferable from an environmental perspective. From a reg-
ulatory perspective, however, it may be valuable to consider 
the oft-made argument that adaptive management should be 
implemented on a strictly voluntary basis so as to encourage 
trust and collaboration between industry and agencies and to 
avoid creating barriers to market entry.191 Although adaptive 
management must be a formal aspect of the MHK regulatory 
scheme, the FPA language requiring FERC to “consider” 
AMPs, as opposed to a strict prelicensing requirement, may 
present a better middle ground between environmental and 
developmental interests going forward.

3. Amending EISA to Include an Adaptive 
Management Fund

EISA, when passed in 2007, incorporated the Marine 
Renewable Energy Research and Development Act 
under Title VI, Subtitle C entitled “Marine and Hydro-
kinetic Renewable Energy Technologies.”192 This provi-
sion included requirements for agencies to collaborate on 
the promotion of hydrokinetic power development.193 It 
also included the requirement that a report be produced 
regarding potential environmental impacts of marine 
renewables, leading to the 2009 EERE Report.194 Finally, 
it created a framework for promoting MHK by directing 
the Secretary of Energy to support programs of research, 
development, demonstration, and commercial application 
in marine renewable energy technologies, and establish-
ing National Centers for the testing of marine renewable 
energy technologies.195

A recent piece of legislation, the Marine and Hydrokinetic 
Renewable Energy Promotion Act of 2011, would have fur-
thered EISA by creating an adaptive management fund to 
cover the costs of environmental studies needed for demon-
stration projects, but failed to pass into law.196 As this legisla-

190. Federal Power Act, 1516 U.S.C. §803(a)(2) (2006). 
191. See, e.g., Oram & Marriot, supra note 26, at 94. 
192. Energy Independence and Security Act of 2007 §631–35, 42 U.S.C. 

§§17211–17215 (2012).
193. Id. §633, 42 U.S.C. §17212.
194. 42 U.S.C. §17212(b), see EERE Report to Congress, supra note 16.
195. Id. §17213.
196. See S. 630, 112th Cong. §6 (2011), “Adaptive Management and Grant Pro-

gram.” More recently, the Senate Committee on Energy and Natural Resources 
has begun to reconsider MHK promotion with the Marine and Hydrokinetic 
Renewable Energy Act of 2013, but the bill does not include language on 
adaptive management. S. 1419, 113th Cong. (2013). 

tion already attempted to do in part, Congress should amend 
Title VI, Subtitle C of EISA to include an Adaptive Manage-
ment and Environmental Grant Program.197 Such a program 
would operate with funds already appropriated to the DOE 
under EISA and would assist in alleviating some of the cost 
concerns presented by adaptive management.198 Interested 
developers would apply directly to DOE. Although the 2011 
bill would have reserved the fund for small-scale experimen-
tal technologies, DOE funds under a new amendment may 
be even better utilized if they allow for grants that deserving 
projects can use through the expansion phase. Indeed, as sev-
eral MHK pilot projects are already using adaptive manage-
ment, the broader environmental concerns are with regard to 
the long-term expansion of these projects.

As was stated during the Senate Committee on Energy 
and Natural Resources’ introduction of the failed 2011 bill, 
such a fund would provide a more level playing field for 
MHK in the realm of renewable energy development.199 If it 
had passed, the bill would have authorized funds amount-
ing to $75 million in fiscal year 2013, taken from DOE’s 
loan guarantee program.200 Still, legislation in this area is 
more likely to gain traction than an amendment to the FPA; 
both 2013 and 2014 have seen continued legislative support 
for growth in MHK.201 Although providing funds for adap-
tive management is an attractive mechanism for promot-
ing environmental protection, this third approach to inte-
grating adaptive management into the MHK framework is 
one that may work best in conjunction with either an FPA 
amendment or FERC regulation. In order to ensure that 
AMPs are taken seriously by developers, FERC should have 
some manner of authority to require the plans and monitor 
their effectiveness.

III. Conclusion

MHK technologies are poised to become a leading source of 
carbon-free energy generation.202 Promotion of MHK devel-
opment in the United States is certain to have both interna-
tional and domestic benefits for a world combating climate 

197. Such a program could be best incorporated into EISA’s “Marine and Hydro-
kinetic Renewable Technologies” provision by creating a new section for the 
adaptive management fund and grant program. S. 360 would have taken a 
similar approach by redesignating the current EISA sections 635 and 636 as 
sections 638 and 389, respectively, and inserting the Adaptive Management 
and Environmental Grant Program under a new section 636. Id. 

198. The OPRC Project in Maine was co-funded by the DOE, thus making it much 
easier for the developer to create and comply with a comprehensive adaptive 
management plan. 

199. Summary of S. 630 Mark Up, Ocean Renewable Energy Coalition (May 
27, 2011) http://www.oceanrenewable.com/2011/05/27/summary-of-s-630- 
mark-up/. 

200. S. 630, 112th Cong. §8(a) (2011).
201. In its Report on the Defense Authorization Bill for Fiscal Year 2013, the House 

of Representatives Committee on Armed Services directed the Secretary of 
Defense to provide briefings on “current and future investments in test wave 
marine and hydrokinetic energy technologies, the payback associated with this 
investment, [and] the future of the program . . .” in furtherance of the Navy’s 
energy goals. H.R. Rep. No. 112-479, at 122 (2012). See also Marine and 
Hydrokinetic Renewable Energy Act of 2013, S. 1419, 113th Cong. (2013).

202. Georgia Tech Research Corporation, Assessment of Energy Production Potential 
From Tidal Streams in the United States: Final Project Report 3-4 (2011), avail-
able at http://www1.eere.energy.gov/water/pdfs/1023527.pdf
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change, a federal government seeking energy independence, 
states attempting to fulfill Renewable Portfolio Standards,203 
and developers prepared to profit from a clean and innovative 
energy source. Despite significant developments in MHK 
technology, regulatory uncertainties and doubts regarding 
environmental impacts have thwarted the United States from 
meeting its potential in harnessing marine renewable energy.

Adaptive management practices, which are based on the 
collection and analysis of information early in a project’s 
development, collaboration between developers, regulators, 

203. As of January 2012, at least 30 states had adopted Renewable Portfolio Stan-
dards aimed at increasing energy production from renewable sources. Tidal 
energy such as MHK is one such source. Most States Have Renewable Portfolio 
Standards, U.S. Energy Info. Admin. (Feb. 3, 2013), http://www.eia.gov/to-
dayinenergy/detail.cfm?id=4850.

and other stakeholders, and flexibility of regulatory oversight, 
provide a comprehensive approach to addressing these uncer-
tainties. Both developers and regulators will benefit from the 
ultimate goals of this rigorous process, which are to further 
the understanding of environmental impacts of MHK and 
to subsequently adjust operative processes based on what is 
learned. Integration of adaptive management into the regula-
tory scheme will help developers and regulators overcome hur-
dles posed by uncertainty, thus bringing them one step closer 
to realization of the promise of marine renewable energy.


