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A RISING TIDE IN RENEWABLE ENERGY: THE FUTURE OF
TIDAL IN-STREAM ENERGY CONVERSION (TISEC)

I. INTRODUCTION

The idea of generating energy from moving water has existed
for thousands of years.! Hydropower was one of the earliest forms
of renewable energy used by mankind.2 Modern Civilizations’ en-
ergy needs, however, have increasingly been fulfilled by fossil fuels.?
This reliance has created severe environmental and sociological
problems.* These problems, such as global climate change and
continuously rising energy prices, will continue to affect the entire
human race until a practical alternative for fossil fuels is found.

Fortunately, such an alternative is not far off.® Hydropower is
currently the largest source of renewable energy in the United
States, creating 90,000 megawatts (MW) of power and accounting
for ten percent of the country’s generated energy.” Nevertheless,
developers continue to expand that capacity by creating more effi-

1. See Diane Greer, Ecoentrepreneurs Develop Hydropower Technologies, IN BusI-
NESs, May-June, 2005, at 13 (detailing history of hydropower).

9. See GEORGE HAGERMAN & BRIAN PoLAGYE, ELECTRIC POWER RESEARCH INSTI-
TUTE, METHODOLOGY FOR ESTIMATING TipaL CURRENT ENERGY RESOURCES AND
Power ProbucTion By TipaL IN-STREAM ENERGY ConvErsioN (TISEC) Devices, 2,
(2006), http://www.epri.com/oceanenergy/attachments/streamenergy/reports/
TP-001_REV_3_BP_091306.pdf (discussing history of tidal barrages). Going as far
back as the eighth century, evidence has shown that several European peoples
built “tidal storage ponds behind dams that were filled by the incoming tide .. ..
These gates were closed at high tide and the trapped water directed back to the sea
through a water wheel to mill grain.” Id.

3. See Renewable Ocean Energy: Tides Currents and Waves: Oversight Field Hearing
Before the H. Subcommittee on Energy and Mineral Resources, 109th Cong. 3 (2006)
{hereinafter Field Hearings] (statement of Thelma Drake, Vice Chairman, Sub-
comm. on Energy and Mineral Resources, H. Resources Comm.) (citing current
supply of renewable energy).

4. See generally ITan H. Rowlands, Global Climate Change and Renewable Energy
Exploring the Links, in Switching to Renewable Power, in SWITCHING TO RENEWABLE
Power: A FRAMEWORK FOR THE 21sT CENTURY 62, 62-63 (Volkmar Lauber ed.,
Earthscan Publications Ltd., 2005) (discussing origins of global warming).

5. See id. (exploring reasons behind Kyoto protocol).

6. See Greer, supra note 1, at 13 (discussing alternatives to fossil fuels).

7. Seeid. (detailing current use of hydropower in United States). Generally, a
megawatt of power can fulfill the power needs of 700 to 800 families. See id.

(193)
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cient and commercially viable technologies that are capable of
meeting the country’s ever-growing energy needs.®

The first fully functioning tidal turbines, called Tidal In-Stream
Energy Conversion (TISEC) devices, were installed in New York
City’s East River in December 2006.% The project, developed by
Verdant Power, and known ‘as the Roosevelt Island Tidal Energy
(RITE) Project, consists of freestanding turbines that are similar to
electricity generating windmills, but are placed underwater.’® The
twenty-foot long, four-ton turbines are placed in swift moving water
which passes over the turbine blades causing them to rotate and
create electric power.!! TISEC devices are unlike traditional hydro-
power in that they are placed in the natural flow of water rather
than holding it back.'? This type of “free-flow” technology results
in minimal environmental impact.!3

TISEC devices have great promise largely because the revolu-
tionary design reduces the impact on the surrounding environ-
ment.'* They are also attractive to developers because TISEC
devices are easy to install and easy to connect to the existing power
infrastructure.’® In fact, the test turbine in the RITE project was
fully operational and providing power to local customers soon after
being installed.’® This turbine began to generate about 150 kilo-
watts of energy for a nearby supermarket without even a flicker of
the lights.'” Eventually the entire underwater project, consisting of
200 to 300 turbines, will be able to generate ten megawatts of elec-
tricity, enough to power over 8,000 homes.!8

8. See Field Hearings, supra note 3 (statement of Thelma Drake, Vice Chairman,
Subcomm. on Energy and Mineral Resources) (noting potential of renewable en-
ergy to provide for general population).

9. See Powering Up with Underwater Turbines (N.Y. Times video broadcast Jan. 2,
2007) http://video.on.nytimes.com/?fr_story=a16561a2d9322a0e5953813fd7c930
aabfd8edle (last visited Nov. 5, 2007) [hereinafter N.Y. Times video] (detailing
physical attributes of Verdant Power’s East River turbines).

10. See id. (comparing similarities of underwater turbines to land windmills).

11. See id. (describing functionality of turbines).

12. See Field Hearings, supra note 3 (statement of Michael Bahleda, President,
Bahleda Management and Consulting, LLC) (discussing logistics of Kkinetic
hydropower).

13. See id. (citing lack of water impoundment as reducing environmental
impact).

14. See Ian Urbina, In Search of New Power Source, City Looks Underwater, N.Y.
TiMes, July 10, 2004, at B3 (discussing impact of TISEC).

15. See id. (explaining ease of connecting to grid due to fact that electricity is
produced locally and therefore does not need to travel great distance over grid).

16. See N.Y. Times video, supra note 9 (signifying speed and ease in assembly).

17. See Urbina, supra note 14 (discussing commercial practicality of TISEC).

18. See id. (presenting large scale ability of TISEC).
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The idea of generating energy through the use of TISEC de-
vices has long been envisioned, yet only recently has it become com-
mercially practical.’® Consequently developers have begun to take
steps to capitalize on TISEC’s advancements.2’ Officials in San
Francisco began talks concerning the installation of turbines near
the Golden Gate Bridge, and developers have applied for permits
for TISEC projects from Maine to Alaska.2! So far, there have been
fortysix permits issued by the Federal Government with an addi-
tional fourteen more permits pending.??

TISEC technology has already overcome several hurdles, but to
reach mainstream application it will likely face additional chal-
lenges.2? This Comment focuses on the possibility of creating com-
mercially viable, mainstream tidal energy, and the obstacles that
must be overcome for that possibility to become a reality. Section II
explains what tidal energy is and how TISEC devices work.?* Sec-
tion III outlines why tidal energy is an attractive alternative to cur-
rent energy production methods.?> Section IV discusses the
significance of the Federal Energy Regulatory Commission’s
(FERC) decision to exempt Verdant Power from having to obtain a
license to operate its test turbines for the RITE project.?® Finally,
section V examines the potential impediments that might prevent
the development of tidal energy.2’

19. See Greer, supra note 1, at 13 (highlighting goals of hydropower).

90. See All Things Considered: Power Turbines will Rely on Tidal Forces (National
Public Radio Oct. 19, 2006) (detailing surge of interest in TISEC projects).

21. See id. (discussing recent popularity of alternative methods of energy
production).

99. See Federal Energy Regulatory Commission, Hydrokinetics: Issued and
Pending Permits, http:/ /www.ferc.gov/ industries/hydropower/indus-act/ hydroki-
netics/permits.asp#issued (last visited Nov. 5, 2007) (listing issued and pending
permits).

23. See Field Hearings, supra note 3 (statement of Sean O’Neill, President,
Ocean Renewable Energy Coalition) (discussing logistics of kinetic hydropower).

94. For a further discussion of TISEC, see infra notes 28-74 and accompanying
text.

95. For a further discussion of the drawbacks to other energy productions
methods, see infra notes 75-155 and accompanying text.

96. For a further discussion of FERC’s decision to exempt the first stages of
Verdant Power’s East River TISEC plant for the regulatory process, see infra notes
156-87 and accompanying text.

97. For a further discussion of the future hurdles facing TISEC, see infra notes
188-337 and accompanying text.
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II. TISEC Devices AND THE IDEA OF TipaL ENERGY

First used in Europe, tidal mill systems have been generating
power for centuries.?® During high tide, gates would close and trap
water in a storage pond.?® The water was then released through a
channel during low tide that would turn a water wheel.3® This same
process is still used today in systems called tidal barrage.3!

There are several large barrage tidal power plants existing to-
day, including the 240 MW La Rance plant in France, the 20 MW
plant in Nova Scotia, and the 0.5 MW plant in Russia.?2 These
plants were built in the mouths of bays or estuaries, allowing the
tide to flow in, and forcing the seawater to flow back out through
turbines.?® Tidal barrage plants constructed this way rely on the
potential energy created by the disparity of heights between the
higher contained tidal water and the lower ocean water outside the
impoundment after the tide has receded.3*

These tidal power plants are similar to traditional hydropower
facilities because they rely on the potential energy contained in the
height of water behind a dam.3®> TISEC devices rely on the kinetic
energy generated by the water’s motion.3¢ TISEC devices, unlike
tidal plants, rely on the natural movement of the tide to turn the
turbines instead of a conventional system of water impoundment.3?

28. See SiDNEY BorowrTz, FAREWELL FossiL FUELs: REVIEWING AMERICA’s EN-
ERGY PoLicy 168 (1999) (detailing history of tidal energy).

29. See id. (explaining procedure of tidal barrages).

30. See id. (illuminating power production methods).

31. See The Rance Tidal Power Plant, Power from the Ocean, http://
www.edf.fr/html/en/decouvertes/voyage/usine/usine.html (last visited Nov. 5,
2007) (describing attributes of Rance Tidal Plant).

32. See ROGER BEDARD ET AL., ELECTRIC POWER RESEARCH INSTITUTE, NORTH
AMERICAN TipaL IN-STREAM ENERGY CONVERSION TECHNOLOGY FEASIBILITY STUDY
(2006) http://www.epri.com/oceanenergy/attachments/streamenergy/reports/
008_Summary_Tidal_Report_06-10-06.pdf (detailing current large scale non-con-
ventional hydropower plants).

33. See PaTrick McCuLvy, SiLENCED Rivers 232 (2nd ed. 2001) (discussing op-
eration of large scale tidal plants).

34. See United States Department of Energy Office of Energy Efficiency and
Renewable Energy, Proceedings of the Hydrokinetic and Wave Energy Technologies Techni-
cal and Environmental Issues Workshop, 5 n.3 (Mar. 24 2006) [hereinafter Environmen-
tal Issues Workshop], http://hydropower.inl.gov/hydrokinetic_wave/pdfs/hydro_
workshop_proceedings.pdf (explaining physics of hydropower). The formula for
potential energy (PE) is PE = mgh, where m = mass, g = gravitational force, and h =
height. See id.

35. See id. at 5 (describing physics of conventional hydropower).

36. See id. (explaining physics behind kinetic energy). The formula for kinetic
energy (KE) is KE = /2 mvg, where m = mass and v = velocity. See id.

37. See id. (suggesting environmental benefits of tidal turbines when com-
pared to conventional hydropower).
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There are two different types of TISEC devices: (1) horizontal
axis; and (2) vertical, or cross flow axis.*® Horizontal axis turbines
are the more recognizable type because they closely resemble con-
ventional windmills.?® The rotational axis is horizontal to the
ground and parallel to the direction of the flow.#® Vertical axis tur-
bines have their axis perpendicular to the direction of the flow,
much like how a revolving door has its axis perpendicular to the
flow of pedestrians.*! Horizontal axis turbines are closer to being
commercially viable in part because they share similarities with
wind turbines.*2

Both versions of TISEC devices are incredibly versatile and are
designed to work in a variety of locations.*® TISEC systems can
work equally well in smaller flows such as natural streams, tidal
straights, and estuaries, as they do in large flows like rivers and
ocean currents.** Man made flows like canals, aqueducts, by-pass
channels, and discharge flumes can also have TISEC devices added
to them in order to create an energy production system.*> To oper-
ate in such diverse water systems, TISEC devices can either be unidi-
rectional or bidirectional in order to extract as much energy from a
flow as possible.*¢ Unidirectional TISEC devices are better suited
for use in streams or rivers where the flow is consistently in the
same direction.?? Bidirectional TISEC devices, on the other hand,
work best in tidal flows where the flow frequently changes
direction.*® '

The potential to generate energy from moving water is very
promising.® A 1998 Department of Energy study estimated that in
the United States, there is an undeveloped instream capacity of

38. See Environmental Issues Workshop, supra note 34, at 7 (describing different
types of TISECs).

39. See id. (detailing attributes of two different types of TISECs).

40. See BEDARD, supra note 32, at 3 (describing horizontal axis turbines).

41. See id. (describing vertical axis turbines).

42. See Environmental Issues Workshop, supra note 34, at 7 (discussing commer-
cial practicality of TISEC).

43. See id. at 9 (specifying adaptability of TISEC devices).

44. See id. (discussing flexibility of TISEC devices).

45. See id. (explaining how TISEC can be adapted into pre-existing systems).

46. See Field Hearings, supra note 3 (statement of Sean O’Neil, President,
Ocean Renewable Energy Coalition) (describing different renewable ocean energy
technologies).

47. See Environmental Issues Workshop, supra note 34, at 9 (illustrating unidirec-
tional TISEC devices).

48. See id. (illustrating bidirectional TISEC devices).

49. See Field Hearings, supra note 3 (statement of Michael Bahleda, President,
Bahleda Management and Consulting, LLC) (citing DOE-1d-11263 Feasibility As-
sessment of the Water Energy Resources of the United States for New Low Power
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70,000 MW.5° Even if only half of these sites are commercially via-
ble, there could still be upwards of 40,000 MW of power available.5!
While a single TISEC device creates a relatively small amount of
power, generally ranging from 25 kW to 250 kW depending on tur-
bine size and water velocity, the turbines can be grouped together
in farms to produce power equal to that of a conventional power
plant.52 In Washington’s Puget Sound it is estimated tidal energy
could create as much energy as two nuclear power plants.>3 Free-
flow technology could even be added to existing conventional hy-
droelectric sites in order to extract more energy from their dis-
charge streams.5*

TISEC devices are the best technology currently available to
capture hydropower because the source does not necessarily need
to be constant in order to create an effective energy source so long
as it is predictable.55 A utility company must know exactly when
and how much energy will be available.>¢ This presents the most
formidable problem for other renewable energy sources, such as
solar and wind power, where the unpredictability of weather condi-
tions dictates the availability of energy.5?

Weather variability is not an issue with tidal energy because the
tides are driven by the moon and will always reoccur every twelve
hours and twenty-five minutes.>® As a result, TISEC devices can pro-
duce power for sixteen hours a day.>® Another advantage of tidal
energy is that the density of water is 832 times that of air.6° As a
result, TISEC devices have the ability to extract more energy at
lower velocities.®! In fact, TISEC devices can be effective in water

and Small Hydro Classes of Hydroelectric Plants, 2006) (discussing future poten-
tial of TISEC).

50. See Greer, supra note 1, at 14 (exemplifying possible potential for TISEC).

51. See id. (demonstrating practical possibility for future energy generation).

52. See id. (noting potential for large TISEC projects).

53. See Lukas Velush, Tides Hold Promise of Electricity: Underwater Currents could
be Harnessed to Help Light our Homes, Under a Dream the Snohomish County PUD Hopes
Will become Reality, THE HERALD (Everett, WA), Feb. 11, 2007 (demonstrating power
potential of TISEC systems).

54. See id. (discussing creative possibilities for TISEC).

55. See HAGERMAN, supra note 2, at 2 (citing benefits of reliable tides).

56. See id. (detailing benefits of regular energy production).

57. See id. (comparing TISEC to unpredictable weather patterns needed for
other renewable energy plants).

58. See id. (citing time frame for reoccurring tides).

59. See Greer, supra note 1, at 14 (stating energy production potential of
TISEC devices).

60. See id. (discussing potential of turbines when rotated by denser medium).

61. See id. (comparing TISEC to windmills).
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that is moving as slowly as three knots (five feet per second).®? Con-
sequently, when comparing a windmill and a TISEC turbine of simi-
lar size, the TISEC will produce forty times more power.%*

TISEC’s greatest benefit may be its ability to be installed wher-
ever energy is needed.%* This includes both heavily populated and
consequently high demand areas such as urban centers, and ex-
tremely rural areas that are traditionally difficult to serve by today’s
energy production methods.®> Verdant’s RITE project demon-
strates how urban centers can have their energy supplied by TISEC
projects.®® Integrating TISEC systems to an urban grid system is
relatively easy because TISEC systems are in close proximity to the
actual consumers of the electricity, making the need for a transmis-
sion grid obsolete.57

TISEC devices can also benefit rural communities.5® One third
of the world’s population does not have access to electricity, but
does have access to moving water.%® By using TISEC devices, these
communities could finally be provided with efficient access to en-
ergy.”® Verdant Power is currently working with the Brazilian gov-
ernment to bring TISEC systems to rural villages in the Amazon
basin in order to supply them with electricity.”! TISEC devices
would also lower the tremendously high costs many rural communi-
ties face when producing energy.”? Energy production using diesel
engines in rural Alaskan villages costs up to eighty cents per kilo-
watt hour.”® Developers are exploring the possibility of using

62. See id. (indicating utility of TISEC in even slow moving sources).

63. See Paul Davidson, Catch a Wave, Throw a Switch, USA Tobay, Apr. 19, 2007,
at 1B (comparing windmills to tidal turbines).

64. See id. (discussing benefits to urban centers); see also Thomas F. Armistead,
Wave and Tidal Generation Open a New Frontier for Renewables But Explorers Struggle as
they hack through the Regulatory Thicket, 258 ENGINEERING NEws-RECORD 26 (2007)
(discussing benefits to rural areas).

65. See Davidson, supra note 63, at 1B (discussing use in urban settings); see
also Armistead, supra note 64, at 26 (detailing use in rural areas).

66. See Peggy Shaw, Lunar Power in the Big Apple, MULTIHOUSING PROFESSIONAL,
Jan. 2007, at 66, available at http:/ /www.multihousingpro.com/pdf/Multihousing_
Professional_Janp66_69.pdf (detailing benefits to urban areas).

67. See id. (discussing benefits of avoiding grid).

68. See Armistead, supra note 64 (exploring benefits to rural communities).

69. See Adelle Caravanos, Member Profile: Trey Taylor, Using Hydropower to Em-
power Sustainable Communities, UPDATE, May/June 2007, available at http://www.
nyas.org/snc/updatePrint.asp?updatelD=125 (discussing opportunities available
to TISEC).

70. See id. (stating benefits to rural communities).

71. See id. (discussing future Verdant plans).

72. See Armistead, supra note 64, at 26 (exploring burdens on rural
communities).

73. See id. (detailing productions costs).
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TISEC turbines in these villages, which would greatly reduce the
cost of energy.”*

III. TwHE NEED FOR TipaL ENERGY

In February 2007, the United Nation’s Intergovernmental
Panel on Climate Change (IPCC) stated the debate was resolved
concerning the legitimacy of global warming.”> The IPCC report
concluded the cause of global warming was likely due to human
activity.”® The IPCC called on major emitters to take the lead and
begin cutting emissions.”” With only ten percent of the nation’s
energy needs currently coming from renewable and alternative en-
ergy sources, the most promising path to lower emissions in the
United States is by increasing the amount of renewable energy.”®
TISEC is one of the most attractive renewable sources for a variety
of reasons.” One of the main reasons for TISEC’s appeal is that it
does not pose the same environmental and safety hazards that
other energy technologies do.®% Fossil fuels, conventional hydro-
power, barrage tidal systems, wind farms, and solar thermal plants
all have significant drawbacks that are avoided by TISEC devices.?!

A. Fossil Fuels

Fossil fuels, such as oil, coal and natural gas, are limited com-
modities that are trapped in the Earth’s crust.®2 These “gifts from
God” are finite and will eventually run out.®® The fact that the oil

74. See id. (noting benefits to rural communities).

75. See John Donnelly, Debate Over Global Warming is Shifting: Some Skeptics Reso-
lute, Others Revisiting Views, BosToN GLOBE, Feb. 15, 2007, at 2A (discussing findings
of IPCC).

76. See Bryan Walsh, Raising the Climate Stakes, TimEe, Feb. 19, 2007, at 18 (de-
tailing finding of IPCC).

77. See id. (discussing solutions for global warming).

78. See Field Hearings, supra note 3 (statement of Thelma Drake, Vice Chair-
man, Subcomm. on Energy and Mineral Resources) (outlining problems associ-
ated with fossil fuels and possible solutions).

79. See id. (exploring benefits of TISEC).

80. See id. (statement of Michael Bahleda, President, Bahleda Management
and Consulting, LL.C) (discussing environmental benefits of TISEC).

81. For a further discussion of the drawbacks of other forms of energy, see
infra notes 82-155 and accompanying text.

82. See BorowiTz, supra note 28, at 41 (presenting overview of fossil fuels).

83. See Rowlands, supra note 4, at 22-3 (discussing production peak nature of
crude oil). While the market will not signal the point when worldwide production
of crude oil has peaked, it has in certain areas, and a general pattern is followed,
namely, a progression of pre-peak, at peak, and decline phases. See id. Oil produc-
tion in Norway, the United Kingdom, Texas and Alaska have each followed this
pattern. See id. As production begins to slope downward, decline in the large
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industry is using costly procedures and advanced technology to ex-
plore unfavorable locations such as the polar region of the Caspian
Sea or the extreme depths of the ocean indicates the amount of oil
located in easy to reach locations is already running out.?* In addi-
tion to the supply decrease in recent years, demand has been in-
creasing at staggering rates, resulting in record prices for fossil
fuels.®> Assuming the demand for oil will continue to increase,
some suggest that we are currently at a critical point where oil
prices may begin to spiral out of control.8®

Using alternative energy could be the answer to reducing the
demand for fossil fuels.87 A recent study found “Britain could gen-
erate up to 20 percent of the electricity it needs from waves and
tides. . . about 12,000 megawatts a day at current usage, or three
times what Britain’s largest power plant produces now.”8® The
amount of energy produced through tidal energy could greatly re-
duce the current reliance on oil, and it could replace, or at least
lengthen, the lifespan of the fossil fuels.®®

In addition to the limited future of fossil fuel reserves, another
reason to avoid fossil fuel use is that it is the leading factor acceler-
ating global climate change.?® Global climate change is caused pri-
marily by the buildup of carbon dioxide gases in the atmosphere
that act as a blanket, increasing the Earth’s temperature.®! The
concentration of carbon dioxide gas in the atmosphere has greatly
increased over time, from an average of 280 parts per million
(ppm) in 1750 to approximately 370 ppm in 2007.92 This increase
is largely due to the burning of fossil fuels.®® Some projections indi-
cate that by the middle of the next century the average temperature

fields is offset for a temporary period by increased production in smaller fields,
causing a plateau period, but this merely delays the inevitable downward slope
decline that follows. See id.

84. See id. at 31 (asserting production peak has occurred).

85. See Associated Press, Crude Oil Futures Trade Above $96 Again, N.Y. TimMEs,
Nov. 3, 2007, at C7 (detailing record $96.24 per barrel price for oil).

86. See id. at 33 (predicting future situation where oil demand outweighs
supply).

87. See Urbina, supra note 14 (predicting 10 megawatt field planned for East
River could replace 65,000 barrels of oil each year).

88. Heather Timmons, A Renewable Source, and Clean, But Not Without Its Critics,
N.Y. TiMes, Aug. 3, 2006, at C1 (discussing potential of renewable energy to re-
place shrinking oil reserves).

89. See id. (citing possibilities for future of energy).

90. See Rowlands, supra note 4, at 4 (analyzing impact of fossil fuels on
environment).

91. See id. at 62 (describing causation of global climate change).

92. See id. at 63 (providing evidence of atmospheric change).

93. See id. (concluding presence of human role in global climate change).
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will increase by as much as 4.5 to 6.0 degrees Fahrenheit, provided
the present rate of carbon dioxide emissions is maintained.®* To
put that increase in context, the earth’s average temperature de-
creased by 5.0 degrees Fahrenheit during the last ice age.®> Clearly,
small temperature changes can have drastic effects on the climate.%®
The amount of greenhouse gases produced each year could be
drastically reduced by switching to alternative forms of energy like
tidal power, therefore slowing the progression of climate change.®”
For example, the ten megawatt field proposed for the RITE project
would replace 65,000 barrels of oil and reduce carbon emissions by
33,000 tons every year.%®

B. Other Forms of Renewable Energy

When compared to conventional energy production methods,
the environmental effects of renewable energy sources are typically
considered “benign.”®® Yet in reality, their effect on the environ-
ment can be significant.!® Large-scale renewable energy plants are
more likely to have a physical, rather than a chemical impact on the
environment.!°! In contrast to other renewable sources, TISEC de-
vices have almost no physical impact on the environment.'*2 Con-

ventional hydropower, wind power, solar power, and other previous .

attempts at tidal power using the barrage method all have raised

94. See Borowrrz, supra note 28, at 46 (speculating on future impact of global
climate change).

95. See id. at 47 (contextualizing temperature change).

96. See id. (describing effects of small temperature change).

97. See Urbina, supra note 14 (discussing possible environmental benefits).

98. See id. (hypothesizing changes with switch to renewable energy).

99. See ORGANIZATION FOR EcoNoMmiC COOPERATION AND DEVELOPMENT
(OECD), ENVIRONMENTAL IMPACTS OF RENEWABLE ENERGY 7 (1988) (comparing re-
newable energy to fossil fuels). The OECD is a group of 30 countries that seeks to
help democratic governments make decisions regarding their role in the market
economy. See Organization for Economic Co-operation and Development
(OECD), About OECD, http://www.oecd.org/pages/0,3417,en_36734052_367341

cations and its statistics, covering a wide range of economic and social issues. See
id.

100. See OrRGANIZATION FOR EcoNomic COOPERATION AND DEVELOPMENT, at 7
(exploring environmental impact of renewable energy projects).

101. See id. (contrasting renewable energy with fossil fuels).

102. See BEDARD, supra note 32, at 2 (speculating TISEC has little environmen-
tal effect). While the lack of TISEC projects has limited the exact certainty that
this can be known, prototypes and research suggests that any effect would be small
compared to other energy production methods. See id. (analyzing TISEC environ-
mental impact).

https.//digitalcommons.law.villanova.edu/elj/vol19/iss1/6

10



Walsh: A Rising Tide in Renewable Energy: The Future of Tidal In-Stream

2008] A RisinGg Tipe IN RENEWABLE ENERGY 203

significant environmental concerns that have stunted their main-
stream application.!03

1. Conventional Hydropower

In order for conventional hydropower to work, both a dam and
a reservoir must be built.’?* These ecological alterations can wreak
havoc on the local ecosystem and drastically affect the environ-
ment.!® For all practical purposes, this has caused the construc-
tion of new, large-scale hydropower plants to cease.!06

The greatest problem facing large hydropower projects is that
they drastically change the physical nature of the land.'” When a
large hydropower project blocks a river it alters the natural layout
of the terrain.'® The reduction of the flow in the river increases
the sedimentation in the reservoir, causing the riverbed upstream
to rise and become more prone to flooding.!?® At the same time,
sedimentfree water released downstream by the dam at a high ve-
locity causes accelerated erosion of the riverbed, delta, and
seashore.!10

Hydroelectric power also affects local wildlife.!'!! Large hydro-
power projects displace animal life by creating large bodies of water
in spots that formerly constituted habitable land.!'? Large hydro-
power projects also have a negative effect on aquatic life by altering
the navigability of the waterways.!'® This effect is especially pro-

103. For a further discussion of the drawbacks of other renewable energy
methods, see infra notes 104-55 and accompanying text.

104. See McCuLLy, supra note 33, at 2-3 (examining grandness of massive
dams).

105. See Union of Concerned Scientists; Environmental Impacts of Renewable
Energy Technologies (Union of Concerned Scientists), http://www.ucsusa.org/
clean_energy/renewable_energy_basics/environmental-impacts-of-renewable-en-
ergy-technologies.html (last visited Nov. 5, 2007) (adapted from MicHaeL C.
BrOWER, CooL ENERGY: RENEWABLE SOLUTIONS TO ENVIRONMENTAL PROBLEMS (2nd
ed. 1992)) (examining environmental effects of dams).

106. See id. (discussing results of governmental regulation on new dams).

107. See OrcaNIZATION FOR EcONOMIC COOPERATION AND DEVELOPMENT, supra
note 99, at 75 (stating major environmental effects of dams).

108. See id. (discussing immediate changes dams create).

109. See id. (investigating long term effects dams create).

110. See id. at 77 (exploring downstream effects dams create).

111. See WorLD CommissioN oN Dams (WCD), Dams aND DEVELOPMENT: A
New FRAMEWORK FOR DECISION-MAKING. THE REPORT OF THE WORLD COMMISSION
on Dams 75 (Earthscan 2000), available at http://dams.org//docs/report/wcdre-
port.pdf (stating impact dams have on wildlife).

112. See id. (exploring accommodations wildlife is forced to make).

113. See ORGANIZATION FOR EcoNoMIC COOPERATION AND DEVELOPMENT, supra
note 99, at 78 (exploring environmental impact on aquatic life).
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nounced on migratory species, whose migration route essentially
becomes blocked.!*

Furthermore, traditional hydropower may not be as beneficial
an alternative to fossils fuels as originally thought.!’5> Recent scien-
tific research has shown that large hydroelectric projects actually
contribute to greenhouse gases because the decaying plants that ac-
cumulate in the large reservoirs behind the dams emit carbon diox-
ide and methane.!'® Recent studies have also concluded that
emissions from reservoirs may account for between one and twenty-
eight percent of greenhouse gases.'!”

Another major effect of conventional hydropower is the dis-
placement of massive numbers of people who used to live on the
land now designated for the reservoir.!''® The Three Gorges Dam
on the Yangtze River in China demonstrates a recent example of
this displacement.’’® The dam will displace close to two million
persons when its reservoir reaches full capacity in 2009.12¢ World-
wide, it is estimated that hydropower projects have displaced forty
to eighty million persons.'?! Another effect on the human popula-
tion is the possibility of a dam failure, posing a huge risk to down-
stream populations.'?? This danger is heightened in seismic areas
where the risk of a failure is dramatically increased.'?® Earthquakes
can be the final event that causes the failure of an aiready structur-
ally unsound dam resulting in catastrophic damage and loss of life
downstream. 2+

114. See id. at 78 (examining effect on fish); see also Union of Concerned
Scientists, supra note 105 (discussing changes existing hydropower plants make to
accommodate fish). In Washington several hydropower plants recently had to re-
duce their output by up to 1000 MW in order to accommodate the migration pat-
terns of endangered salmon. See Union of Concerned Scientists, supra note 105
(detailing Washington plant’s changes).

115. See McCuLLy, supra note 33, at 14142 (exploring negative chemical im-
pact of hydropower).

116. See id. (discussing impact of large algae growths associated with conven-
tional hydropower).

117. See WCD, supra note 111 (speculating on extent of global warming
caused by conventional hydropower).

118. See id. (examining effect on human population).

119. See McCuLLy, supra note 33, at lvii (presenting single example of human
displacement).

120. See Associated Press, Timely Resettlement for Chinese Dam Urged, N.Y. TIMES,
Oct. 15, 1999, at A17 (stating estimations of effect on local populations).

121. See id. (quantifying effect large scale hydropower has had on
populations).

122. See ORGANIZATION FOR EcoNnoMic COOPERATION AND DEVELOPMENT, supra
note 99, at 80 (citing other risks associated with massive hydropower projects).

123. See id. (noting enhanced danger in areas of seismic activity).

124. See generally id. (detailing possible danger of dams in seismic areas).
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2. Barrage Tidal Power Plants

Barrage tidal power plants operate by damming incoming tidal
water at high tide and then letting it back out through a turbine.!25
These vast structures create sweeping changes that affect naviga-
tion, recreation, and the environment in their coastal areas.!26
Since most previous tidal barrage systems were built in estuaries,
they had an effect on the breeding zones and migratory paths for
many aquatic creatures.'?” The main reason barrage tidal systems
did not become widespread was because of the extensive amount of
area required in the estuary to hold the necessary amount of
water.'?® The dramatic effect on waterfowl as well as the logistics of
finding a large enough area to construct the barrage system kept
the system from being practical.'?® Tidal barrage systems have such
a large impact on the environment that today it would be nearly
impossible to get the permits needed to construct them.!3? For ex-
ample, a proposed commercial scale tidal barrage project planned
for the Bay of Fundy in Canada would have altered the tides as far
away as Boston.!3!

3. Wind Farms

The greatest problem with wind power is its negative effect on
the human environment.!'3? In order to generate an efficient
amount of energy, a substantially sized wind farm containing multi-
ple windmills must be built near the coastline where winds are
strongest and most consistent.!3% This, however, causes wind farms
to compete with other uses such as recreation and tourism, while
negatively affecting property values within the surrounding residen-
tial communities.!34

125. See HAGERMAN, supra note 2, at 2 (listing existing tidal barrage plants).
The existing examples include plants on the La Rance River in France, the Kislaya
Gubska in Russia, and the Annapolis Royal Nova Scotia. See id.

126. See ORGANIZATION FOR EconoMIC COOPERATION AND DEVELOPMENT, supra
note 99, at 82 (exploring environmental impact on coastal zone).

127. See id. (stating effect on ocean life).

128. See id. (examining large area needed tidal barrage systems).

129. See McCuLLy, supra note 33, at 232 (discussing large amount of physical
space needed to build barrage system).

130. See Davidson, supra note 63 (exploring drawbacks to tidal barrage
systems).

131. See id. (illustrating problems facing tidal barrage systems).

182. See ORGANIZATION FOR EconoMic COOPERATION AND DEVELOPMENT, supra
note 99, at 39 (summarizing problems facing wind power development).

183. See id. (discussing ideal situation for wind power plant).

134. See id. at 40 (examining opposition to wind farms based on visual
intrusion).
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Noise pollution from windmills is an additional concern.!3?
One study showed that the windmill itself was audible at a distance
of 4500 feet upwind, and 7000 feet downwind.!36 It has also been
shown the rotors of a windmill can occasionally interfere with televi-
sion and radio reception.!3” This not only creates an obvious an-
noyance, but may also cause serious interference problems with
vital communications like emergency services or air traffic con-
trol.13® The windmills may create dangerous conditions for sur-
rounding inhabitants by shedding blades in extreme weather or
throwing ice from the blades in colder conditions.!®® Due to the
nuisance and danger caused by windmills, they can only be con-
structed in areas that are isolated from residential developments to
minimize the detrimental effects on the local population.'#® This
isolation requirement for windmills requires the electricity gener-
ated by windmills to be transmitted over vast distances in order to
reach areas where it can ultimately be used.!4! During this process
transmission lines become further congested and energy is lost.!42

4.  Solar Thermal Plants

Solar thermal plants convert heat energy into electrical energy
through the use of turbines.!*® There are two different methods:
(1) using mirrors to reflect sunlight to a central power tower; and
(2) distributing the collectors through a field of receptors.!#* Al-
though solar thermal plants do not create air pollution and are one
of the more environmentally friendly renewable energy technolo-
gies, they nevertheless create practical and environmental
problems.145

1385. See id. at 41 (outlining noise problems associated with windmills).

136. See id. (stressing possible high noise levels).

137. See ORGANIZATION FOR EcoNoOMIC COOPERATION AND DEVELOPMENT, supra
note 99, at 41 (discussing common problems associated with wind power).

138. See id. (highlighting seriousness of interference problem).

139. See id. (proposing dangers associated with windmills). While the likeli-
hood of a blade being thrown is extremely small it has occurred in the past. See id.
A unit on the Isle of Ushant in France threw one of its blades 200 meters and it has
been calculated that a windmill could throw its blade up to 850 meters. See id.

140. See ORGANIZATION FOR EcoNoMIC COOPERATION AND DEVELOPMENT, supra
note 99, at 42 (examining distance required to avoid nuisance from windmill’s
high noise level).

141. See Davidson, supra note 63 (describing distance problems).

142. See id. (discussing drawback of distance).

143. See id. at 27 (summarizing solar power process).

144. See ORGANIZATION FOR ECONOMIC COOPERATION AND DEVELOPMENT, supra
note 99, at 27 (describing different solar power methods).

145. See id. at 28-9 (examining environmental impacts of solar power).
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The most significant problem with solar thermal power is the
large amount of land needed to build a plant.!*¢ There are few
places where such a large amount of land is available, and where
the sun is strong enough to support a solar plant.'*” This drawback
greatly limits the number of places where a solar plant is feasible.'*?
Additionally, all forms of solar energy are severely restricted by the
lack of storage capacity.'*® This severely hampers solar thermal en-
ergy’s commercial viability.!50

It has also been suggested that due to the vast size of large solar
projects, and the large amount of heat these projects create, solar
thermal power can affect the local climate.!'®! By producing heat
waste that is discharged into the atmosphere, solar thermal plants
can alter the weather and climate of the surrounding area.!5?

Safety concerns associated with solar thermal plants exist be-
cause stray reflected light can severely damage human eyesight.!5?
Therefore, a plant must be isolated from population centers to en-
sure this will not happen.!** These concerns have significantly lim-
ited the commercial appeal of solar thermal power.!55

IV. FeDERAL ENERGY REGULATORY COMMISSION’S EXPERIMENTAL
EXEMPTION: THE VERDANT RULINGS

In 2005, FERC issued two rulings that allowed Verdant Power
to test its RITE tidal turbines without first obtaining a license from
FERC.156 These rulings, which in the industry came to be known as
the Verdant Rulings, removed a major barrier for TISEC devices.!5”

146. See id. at 29 (discussing one major problem with use of solar power).

147. See Union of Concerned Scientists, supra note 105 (detailing flaws of so-
lar power). Solar power plants require about one square kilometer for every 20-60
MW generated. See id.

148. See id. (citing large scale of most solar power plants).

149. See Andrew C. Revkin & Matthew L. Wald, Solar Power Captures Imagina-
tion, Not Money, N.Y. Times, July 16, 2007, at Al (exploring drawbacks to solar
energy).

150. See id. (detailing barriers to solar energy commercialization).

151. See ORGANIZATION FOR EcoNnomic COOPERATION AND DEVELOPMENT, supra
note 99, at 29 (suggesting large scale effects of solar power).

152. See id. (indicating effects of influx of heat on weather).

153. See id. (discussing human dangers associated with solar power).

154. See id. (stating isolation requirement).

155. See id. (concluding lack of commercial acceptance due to multiple
problems).

156. See Verdant Power LLC, 112 F.E.R.C. { 61143 (July 27, 2005) (stating no
permit needed for temporary turbines).

157. See id. (permitting start of project for Verdant Power).
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The Federal Power Act (FPA) gives FERC the authority to li-
cense and regulate all traditional hydropower projects in the
United States that are located on navigable waters.!58 FERC further
determined in its AquaEnergy Group Ltd. decision that the FPA
grants FERC the authority to regulate non-traditional hydropower
projects as well.’>® In AquaEnergy, FERC found that even though
no traditional dam, water conduit, or reservoir existed, it still had
authority to license the project because each individual turbine
could be considered a “powerhouse” thereby putting them under
the jurisdictional language of the FPA. 160

The FERC process consists of three stages.'®! First, developers
must obtain a preliminary permit from FERC.!%2 This preliminary
permit gives the permit holder priority at the site so it can study the
feasibility of the project and line up financing.'%® Second, develop-
ers can apply for a license to construct and operate a hydropower
project for up to fifty years.'®* Third, once licensed, developers
must operate the project in compliance with the terms of FERC'’s
license.!'> Verdant Power, in complying with the FPA, began its
RITE project by applying for a preliminary permit.!¢¢ At first, FERC
issued a ruling requiring Verdant to get a license in order to oper-
ate its test facilities.!? FERC cited Section 23(b) of the FPA, which
requires hydroelectric facilities to be licensed if their purpose is to
“develop electric power.”!¢8 FERC, however, revised that stance in

158. See 16 U.S.C. § 817(b) (2000) (granting regulatory power to FERC).

159. See AquaEnergy Group, LTD, 102 F.ER.C. § 61242 (Feb. 28, 2003) (de-
termining FPA granted FERC power to regulate all forms of hydropower).

160. See id. (discussing definition of term powerhouse).

161. See Preliminary Permits for Wave, Current, and Instream New Technol-
ogy Hydropower Projects, 118 F.ER.C. { 61,112 (Feb. 15, 2007) (detailing FERC
process of licensing hydropower projects).

162. See Oversight Hearing on Opportunities, Issues, and Implementation of Section
388 of the Energy Policy Act of 2005 Before the Senate Committee on Energy and Natural
Resources, 110th Cong. 4 (2007) (testimony of J. Mark Robinson Directors Office of
Energy Projects Federal Energy Regulatory Commission), available at http://en-
ergy.senate.gov/public/_files/RobinsonTestimony.pdf (discussing FERC role in li-
censing process).

163. See Preliminary Permits for Wave, Current, and Instream New Technol-
ogy Hydropower Projects, 118 F.E.R.C. { 61,112 (Feb. 15, 2007) (discussing pur-
pose of preliminary permit).

164. See id. (detailing purpose of FERC license).

165. See id. (stating continued compliance of developer is necessary).

166. See Verdant Power LLC, 67 Fed. Reg. 41,716 (Feb. 11, 2005) (applying
for FERC permits).

167. See Verdant Power LLC, 100 F.E.R.C. { 62,162 (Sept. 9, 2002) (approving
initial permits for RITE project).

168. See FERC says Unique Experimental Hydro Project can Supply Power to Two
Customers without a License; Kelly Presents Her Own, Unique Interpretation of the Law,
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a later ruling when it laid out three conditions that, if met, would
allow a hydroelectric facility to bypass the FPA license require-
ment.'®® FERC stated Verdant could operate its RITE project if: (1)
the technology was experimental; (2) the proposed facilities would
be temporary in order to conduct tests for the preparation of a li-
cense application; and (3) the power generated was not transmitted
into, or displaced from the national electric grid.!7®

FERC found Verdant's original test turbines represented “ex-
perimental, tidal-power technology” that would be used for eigh-
teen months to collect data needed for the preparation of a license
application.!”! FERC was concerned, however, with Verdant’s pro-
posal to provide two customers with power.!72 It stated that if Ver-
dant transmitted power, it needed a license like any other
hydropower project.!'” FERC based this on the fact it had previ-
ously held that if a hydropower project is connected to the inter-
state electric power grid and displaces power it is affecting
interstate commerce.!7* FERC'’s test would require a license for any
experimental equipment that had any impact on commerce, in-
cluding the displacement of even the slightest amount of power in
the grid.!7®> This created a problem for Verdant because the only
way Verdant could fully test the tidal turbines was to connect them
to the grid so Verdant could effectively study and evaluate the effi-
ciency of the equipment in generating electricity.!”®

Verdant filed a request to modify the FERC ruling.!”” Verdant
argued it could comply with FERC’s third requirement by: (1) pro-
viding the power to the customer free of charge; and (2) compen-

Foster ELecTrIC REPORT (Foster Associates, Inc. Bethesda, Md.), Aug. 3, 2005, at
30 [hereinafter Hydro Project can Supply Power] (discussing regulatory power of
FERC).

169. See Verdant Power LLC, 111 F.E.R.C. § 61024 (Apr. 14, 2005) (discussing
Verdant’s options).

170. See Id. (stating conditions under which Verdant could operate RITE).

171. See id. (restricting testing of turbines).

172. See id. (discussing impacts on interstate commerce).

173. See id. (denying new technology is any different than traditional projects

).

174. See Verdant Power LLC, 111 F.E.R.C. 61024 (Apr. 14, 2005) (citing Yes-
teryear Power and Equipment, 78 F.ER.C. 61,172 (1997); Habersham Mills, 57
F.E.R.C. 1 61,351 (1991), aff’d, Habersham Mills v. FERC, 976 F.2d 1381 (11" Cir.
1992); Fairfax County Water Authority, 43 F.E.R.C. { 61,062 (1988)) (holding any
activity impacting interstate commerce requires permit).

175. See Hydro Project can Supply Power, supra note 168 (detailing conflict be-
tween ruling and Verdant’s plans).

176. See id. (discussing structure of Verdant test).

177. SeeVerdant Power LLC, 111 F.E.R.C. § 61024 (Apr. 14, 2005) (summariz-
ing Verdant’s request for clarification or rehearing).
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sating Consolidate Edison of New York, Inc. and the New York
Power Authority for the power that would be displaced during the
test.'”® Verdant argued that as a result of these two steps there
would be no economic impact on any entity or on interstate com-
merce.'” FERC found this arrangement acceptable and issued a
second ruling finding that because Verdant would make the parties
whole, its test would have no net impact on the electric grid or on
interstate commerce.'8® FERC, therefore, allowed Verdant to test
its turbines without being licensed by FERC under the FPA.!8!

This second ruling was a major advance for experimental tech-
nology and one that was specifically recognized by Pat Wood,
FERC’s Chairman at the time.'32 Mr. Wood issued a statement, in
conjunction with the ruling, indicating that FERC ruled in this
manner to encourage the development of new technologies by
making it easier to gain FERC approval.’®® While the ruling re-
moved a significant hurdle for TISEC and other experimental de-
vices, it did not create a blanket exemption or a limited licensing
program.'8* FERC stated that it would evaluate a project’s need for
a license on a case-by-case basis.!'®5 In fact, much of the current
process remained the same after FERC’s landmark ruling.!86 The
ruling did not create an exception to the requirement that a devel-
oper receive all necessary state permits, meet all environmental reg-
ulations, and receive a FERC license before constructing a
permanent facility.187

178. See id. (detailing conditions for Verdant’s permit).

179. See id. (stating Verdant’s reasons turbines should be exempt).

180. See id. (holding no impact on interstate commerce).

181. See id. (granting exemption to Verdant).

182. See Press Release, F.E.R.C., Commission Order Aims to Promote Devel-
opment of New Submarine Hydropower Technology (Apr. 18, 2005), available at
http:/ /www.ferc.gov/news/news-releases/2005/2005-2/04-13-05-hydro.asp (detail-
ing FERC ruling). “Today the Commission did its part to encourage the develop-
ment of new electric generation technologies by providing regulatory relief. We
need to ensure that new ideas are fostered and not impeded by existing require-
ments.” Id.

183. See id. (stating FERC’s commitment to new technology).

184. See FERC Looks to Push Hydropower Innovation, Creates Test for Experimenta-
tion without License, InsipE F.ER.C., Apr. 18, 2005, at 10 (stating no sweeping
change in policy made).

185. See id. (maintaining that FERC will evaluate each case individually).

186. See DEVINE TARBELL & ASSOCIATES, INC., INSTREAM TiDAL POWER IN NORTH
AMERICA; ENVIRONMENTAL AND PERMITTING IssUEs 3-1 to 3-2 (June 2006), available
at http://www.epn'.com/oceanenergy/attachments/streamenergy/reports/007_
Env_and_Reg_Issues_Report_060906.pdf (listing licensing requirements).

187. See id. (discussing other requirements for TISEC project).
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V. Future ofF TipaL ENERGY

There are three general areas that may slow the commercial
viability of TISEC technology: (1) regulation; (2) legality; and (3)
funding.!®® The Electric Power Research Institute (EPRI) noted
how difficult it is for new technologies, in particular TISEC, to get
the proper permits and licenses to begin testing.'®® In a report, the
EPRI stated:

Because these technologies are untested in the US, there
is only information from temporary testing activities and
environmental impact studies based on research and com-
parisons of similar technologies. This will pose more chal-
lenges to permitting the initial ocean energy power plants
since there is no licensing precedent and the ‘novelty of
the technology will likely trigger cautious environmental
assessments and extensive approval processes.’!'%°

A. Regulatory Issues

Currently, there is an extensive federal regulatory structure in
place for a TISEC project, which must safely navigate before the
project can be licensed to produce energy.'®'! FERC has ultimate
authority to oversee the entire process, but it relies on the reports
of several other agencies in deciding whether to grant or deny a
license.'92 In its considerations, FERC is required by statute to give
equal consideration to the energy purposes and the environmental
and recreational drawbacks of a project.'?® In order to receive a
federal license, a company wishing to install TISEC devices must get
the approval of the Army Corp of Engineers (Corps), the state’s
environmental department, the National Oceanic and Atmospheric
Administration (NOAA), the United States Fish and Wildlife Ser-
vice (USFWS), and the United States Coast Guard (USCG).'9* Ma-

188. For a further discussion of the three areas creating obstacles, see infra
notes 191-337 and accompanying text.

189. See Esther Whieldon, FERC’s Permitiing Process for Tidal and Wave Power
Projects Comes Under Fire, Insip F.E.R.C., Dec. 11, 2006, at 1 (examining barriers to
TISEC advancement).

190. 7d.

191. See DeviNE TARBELL & ASSOCIATES, INC., supra note 186 (summarizing
regulatory structure).

192. See 16 U.S.C. § 817(1) (2000) (outlining agencies reporting to FERC).

193. See 16 U.S.C. § 797(e) (2000) (dictating how FERC is to consider
projects).

194. See DevINE TARBELL & ASSOCIATES, INC., supra note 186, at 3-2 (discussing
agency requirements for getting permit).
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jor problems have developed due to the configuration of the
current FERC system, but there have been recent efforts to correct
those flaws.

1. Current Process

The FPA dictates FERC may not approve a license for a hydro-
power project unless the Corps has found that the project will not
affect the navigational aspects of the waterway.!9> A developer must
therefore consult and seek a permit from the Corps before pro-
ceeding in the FERC licensing process.!*¢ Approval under FPA Sec-
tion 4(e), however, will normally eliminate the need for the
developer to obtain a permit from the Corps under Section 10 of
the 1899 River and Harbor Act.¥”

While the Corps has yielded some of its authority to other
agencies under the FPA, it has not relinquished all of its power.198
The Corps is still responsible for guaranteeing that Section 404 of
the Clean Water Act (CWA) is upheld.'®® That provision mandates
that no one discharge dredged material into navigable waters.200
This provision will be triggered with the installation of a TISEC de-
vice; therefore, a project developer must confer with the Corps to
receive the proper permit.22! The Corps is also concerned with the
impact that a project might have on historical sites because of its
Jjurisdiction under Section 106 of the National Historic Preservation
Act.202 Of particular interest to TISEC developers is the possibility
of shipwrecks in the site area.203

Federal law gives state governments a large role in regulating
TISEC projects.2* State environmental departments have authority

195. See 33 C.F.R. § 221.1(e)(2) (2007) (detailing Corps responsibility).

196. See id. (discussing Corps regulatory oversight).

197. See 33 C.F.R. § 221.1(f) (1) (i) (2007) (detailing preemption of River and
Harbor Act).

198. See id. (holding 404 permit still required).

199. See 33 U.S.C. § 1344 (2000) (assigning Corps to uphold CWA).

200. See US Army Corps of Engineers, Regulatory Program Overview, http://
www.usace.army.mil/cw/cecwo/reg/oceover.htm (last visited Nov. 5, 2007)
(describing Corps’ oversight).

201. See id. (discussing activities requiring Section 404 permits).

202. See 16 U.S.C. § 470(f) (2000) (requiring protection of historical sites).

203. See Gilbert P. Sperling, Gen. Counsel, Verdant Power Inc., Speech at the
Albany Law School Environmental Outlook Journal Symposium: Combating Cli-
mate Change, Legal Issues of Alternative Energies (Apr. 18, 2007), available at
hp://podcasts.classcaster.org/blog/event_podcasts/2007/04/19/environmental
_outlook_symposium_combating_climate_change_legaLissues_of_alternative_en-
ergies (discussing search for shipwrecks).

204. See 33 U.S.C. § 1341 (2000) (outlining state responsibility).
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to regulate a TISEC project through issuing Water Quality Certifi-
cates under Section 401 of the CWA.205 Section 401 dictates a state
must issue a Water Quality Certificate before a developer proceeds
with a TISEC project.2°6 This is because Section 401 prohibits con-
struction or operation of a facility “which may result in any dis-
charge into the navigable waters” without first obtaining a permit
from the state.207

With the TISEC devices there are several possible problems the
state will specifically look at to prevent under its CWA authority.?0®
The most important problem the state will seek to prevent is water
quality degradation.2°® Water quality degradation could have multi-
ple causes, such as the release of toxins from riverbeds, the intro-
duction of pollutants into the water, temperature change, or a
derogatory impact on the surrounding wetlands.?!°

In addition to water quality concerns, NOAA and USFWS are
concerned with the health and well-being of the animal life near a
TISEC project.2!! Individually, NOAA is responsible for oceanic
marine life that would be threatened, and USFWS is concerned
with inland wildlife.2'2 In particular, both agencies are concerned
with threats to endangered species because they are charged with
enforcing the Endangered Species Act.2!?

The greatest concern for a TISEC project surrounds the possi-
ble harm to marine life.2'* One source of worry about TISEC de-
vices is the possibility that a turbine blade striking a fish could kill
or injure it.2’5 Under the Marine Mammal Protection Act?'® and
the Magnuson-Stevens Fishery Conservation and Management
Act,217 NOAA and USFWS must issue findings to FERC before any

205. See id. (granting state authority to regulate projects).

206. See id. (detailing authority of state under CWA).

207. See Id. (detailing what triggers 401 permit requirements).

208. See DEVINE TARBELL & ASSOCIATES, INC., supra note 186, at 3-7 (detailing
areas CWA is concerned with).

209. See id. (highlighting requirements of CWA).

210. See id. at 2-22 (discussing possible contamination of water from leaking
fluids).

211. See id. at 39 (detailing responsibility of each government agency).

212. See id. (explaining split of authority over wildlife between two agencies).

213. See 16 U.S.C. § 1531 (2000) (granting power to protect endangered
species).

914. See DEVINE TARBELL & ASSOCIATES, INC., supra note 186, at 2-11 (specify-
ing possible environmental effects on aquatic life).

215. See id. at 2-11 (discussing potential repercussions of striking fish).

216. 50 C.F.R. § 216 (2007).

217. 16 U.S.C. § 1801 (2000).
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hydropower license is approved.?!® This is to ensure that the pro-
ject does not have a significant impact on the local aquatic life.21?

In order to prove this was not a problem, Verdant spent over
on