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INTRODUCTION
I was born and raised in Salt
Lake City, Utah. The city is
nestled in a valley at the
foothills of mountains that reach
over 9,000 feet above sea level.
For all of its beauty, Salt Lake
City is often plagued with some
of the worst air quality in the
nation. The air pollution can get
so thick that it creates a blanket
of dirty air that cloaks the city.
Last winter, Salt Lake City had
twenty-two days in which the
pollution levels exceeded the
federal air quality standards.1
While the federal Clean Air
Act (CAA) and the state
counterpart address some issues
of air pollution from major
stationary sources, like fossilfuel fired electricity generating
facilities, more should be done
to tackle the shortfalls of the
current regulatory regime.
Through the power of the tax
code, this Paper suggests a
method for which the
externalities of producing
electricity may be effectively
addressed: an energy pollution
tax. The energy pollution tax
would apply a tax on electric
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generating facilities for emitting
greenhouse gases and criteria
pollutants.2 The ultimate
objective of this energy
pollution tax is to incentivize
electric generators to install
effectual pollution controls,
promote conservation, and
invest in alternative energies.
WHY THE CURRENT
REGIME DOESN’T WORK
The amount of air pollution
emitted from fossil-fuel fired
electricity generating facilities
can be significantly reduced
with readily available pollution
control technology.3 A new
scrubber on power plants can
cut emissions up to 95%.4 Yet,
most power plants in the United
States have not installed these
technologies.5 During the 1980s
and 1990s, some fossil-fuel
fired power plants updated their
facilities and installed pollution
control technologies under New
Source Review (NSR).6
However, other power plants

“retooled” their facilities to
extend their operating life
without installing pollution
control technologies as
required.7 According to EPA,
the power plants that skirt the
requirements of NSR are likely
trying to avoid the costs of
installing the pollution control
technologies.8 With price tags
estimated in the hundreds of
millions of dollars for installing
new, cleaner equipment, it is in
their financial interest to evade
the law.
The most poignant criticism
of the CAA is that NSR is not
the best program to achieve
clean air. Industry officials said
that the rules actually
discouraged facilities from
updating their plants with
cleaner, more efficient
technologies.9 If the facilities
continued to operate using dirty
outdated equipment and were
never substantially modified,
the company wouldn’t have to
pay the hundreds of millions of
dollars to install the cleaner
technology. Electricity
generating facilities are still
battling the installation of
pollution control technologies
in court and through the
administrative process while air
pollution continues to harm
human health and the
environment. Although the
effects of the Tailoring Rule for
greenhouse gas regulation are
not clear because the rules are
new, the pending litigation
strongly hints at a similar
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industry-wide reaction and
evasion of the law.10
THE ENERGY POLLUTION
TAX
Although the CAA has
improved air quality, roughly
40% of the fossil-fuel fired
power plants are not in
compliance and do not have the
requisite pollution control
technologies.11 In response to
this difficulty, some have
suggested amending the CAA to
primarily rely on market-based
mechanisms because they are
thought to be more efficient.12
This Paper does not promote
amending the CAA, rather
adding an energy pollution tax
to compliment the current CAA
system.
The goal of the energy
pollution tax is to gradually
correct market forces that
currently do not account for the
negative externalities of air
pollution when these negative
externalities are difficult to
value.13 Internalizing the
negative externalities by
imposing an excise tax on
polluters is called a “Pigouvian
tax.”14 Under an energy
pollution tax, “each unit of
pollution is taxed at a rate that
would increase the price of the
[pollution] to include the social
costs.”14 The effect of the
energy pollution tax is a
decrease in the harm from the
pollution to a level “equal to the
social benefit.”16 This
Pigouvian tax creates
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disincentives that increase the
cost of pollution where the
market costs do not reflect the
negative impacts of air
pollution.17
The design of a pollution
tax is simpler than other market
based mechanism or additional
command and control
regulations. The
implementation of an energy
pollution tax is simpler because
one must only decide the level
of the tax, the pollutant to be
taxed, and the measurement
standard.18 The simplicity of the
tax makes it more transparent to
the ordinary citizen. An energy
pollution tax is also more
efficient. It takes advantage of
the existing statutory structure
of the CAA to define the
pollutant to be taxed. Further,
the measurement standard of the
energy pollution tax can take
advantage of the CAA’s
established reporting and
monitoring requirements as well
as the current enforcement
scheme.
Details of the Energy Pollution
Tax
When creating a pollution
tax there are three elements that
need to be established: 1) the
level of the tax; 2) the pollutant
to be taxed; and 3) the
measurement standard.19 The
level of the pollution tax should
be set at a level that would
incentivize a reduction in
pollution through the
application of pollution control

technologies, conservation, or
investments in alternative
source of energy. Although
there are various ways to
establish an appropriate tax, this
Paper proposes the energy
pollution tax should be based on
the White House’s recently
published “social cost of
carbon.”20 The “social costs” are
an appropriate measurement for
the energy pollution tax because
it most accurately reflects the
externalities, or the cost in
dolaars, of air pollution. The
White House’s report focuses
solely on the costs of carbon
dioxide, but can be the basic
foundation for how the costs of
the other criteria pollutants and
greenhouse gases are to be
measured.
The pollution that will be
targeted through the energy
pollution tax will include
greenhouse gases and the six
criteria pollutants. The current
regulations promulgated under
the CAA21 already monitor and
report each of these criteria
pollutants. The amount taxed
under the energy pollution tax
would rely on this reporting that
the major stationary sources are
already subject to. This means
that any fossil-fuel fired power
plant that is or becomes a major
stationary source for any of the
criteria pollutants, or if the
source falls under the
regulations of the Tailoring
Rule for greenhouse gas
emissions, the source will be
subject to the energy pollution
tax. This also means that each

major stationary source will be
subject to a tax based on the
amount of every criteria
pollutant and regulated
greenhouse gas emitted.
The measurement standard
that will apply to the energy
pollution tax will directly
correspond with the
measurement standard detailed
under the regulations of the
CAA.22 Each regulated
pollutant under the CAA has its
own measurement standard,
average time for measurement,
and limit. In order for the
energy pollution tax to be the
most efficient, it would rely on
these regulations.
Arguments Against the Energy
Pollution Tax
The proposal of any tax will
have its opponents, and the
energy pollution tax is no
different. Political fear over
raising taxes is perhaps the most
significant barrier to
implementing an energy
pollution tax.23 Despite the
political odds, a few things can
be done to limit the fear of a
new tax. Roberta F. Mann
suggests that in order to
overcome political fear when
proposing a tax the pollution tax
must be revenue neutral.24
Revenue neutrality is politically
important because it defuses
any charge of raising taxes.25
For example, raising revenue
through the energy pollution tax
but cutting other taxes, like

income taxes, may accomplish
revenue neutrality.26
Another possible argument
against an energy pollution tax
is that it will be regressive. A
regressive tax
disproportionately harms lowincome households. Here, the
bottom ten percent of household
incomes will bear between four
and six times the burden of the
energy pollution tax than the
top ten percent of households.27
The energy pollution tax
may be regressive in part
because some of the costs
imposed on fossil-fuel fired
power plants by the tax may be
passed on to the consumer
through their electric bills. And
because “low-income people
use more energy as a percentage
of their income than highincome people,” an energy
pollution tax would need to
offset the impacts to the lowincome people.28 Additionally,
many low-income individuals
are “less likely to be able to
shift their consumption patterns
because they are more likely to
rent their homes and generally
do not have the property rights
or the financial incentives” to
install energy efficient
appliances that would reduce
their energy consumption.29
However, any cost of the
energy pollution tax that is
passed on to the consumer will
be minimal. The impacts will be
minimal because when a power
plant seeks to raise the rates of

electricity, the state’s public
utility commission must
approve rate increases. State
public utility commissions have
largely been established to
protect the customer from
unreasonably high rates that a
public utility may impose, and
the public utility commissions
must ensure that any increase in
rates will meet the “just and
reasonable” standard defined by
federal law.30
In order to reduce the
regressive impacts of the energy
pollution tax, the revenue
generated by the tax should be
recycled. There are two
dominant proposals in which
revenue can be recycled to
lessen the regressive impacts of
a pollution tax.31 The first
method to recycle the revenue is
an equal rebate proposal.32 The
equal rebate is simply a
distribution of an equal lump
sum to all households.33 The
lump sum would be enough so
that households “that consume
at the level of the average
household at the fiftieth
percentile of income” would
have the impacts of the energy
pollution tax fully offset.34
Although the equal rebate
proposal has its drawbacks, it
applies to all households,
regardless of whether they file
an income tax return. This
would ensure all low-income
families would have most of
their impacts offset. Further,
this method would largely
benefit low-income families
that generally consume less
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energy than the average
household at the fiftieth
percentile of income.
The second method to offset
the impacts of an energy
pollution tax is a proposal to
relieve income or payroll
taxes.35 This relief would either
be in the form of lower tax rates
or a rebate on tax returns.36
However, this would leave the
lower-income individuals that
do not file taxes still subject to
the regressive burdens of the
energy pollution tax.
Although there are a number
of options to reduce the
potential regressive burden of
the energy pollution tax, the
burden would only be
temporary. The principle goal
of the energy pollution tax to
create disincentives to pollute
and incentives to install
pollution control technologies,
promote conservation, and
encourage investments in
alternative energies that don’t
emit pollutants. Therefore, if the
energy pollution tax were
successful in reducing
emissions, the amount taxed
would eventually decrease. If
the amount of tax decreases,
regressivity of those costs
passed on to the consumer
would also decrease.
CONCLUSION
The CAA was meant to
alleviate harms caused to
human health and the
environment. Yet, there are still
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major regulatory gaps in the
structure of the CAA. One of
the major regulatory gaps is that
the current statute and
regulations fiscally
disincentivize fossil-fuel fired
power plants from updating old
facilities or installing pollution
control technologies. In order to
address this regulatory gap, this
Paper proposes an energy
pollution tax to compliment the
structure of the CAA. By taxing
air pollution, the energy
pollution tax will account for
the social cost of the pollution
and incentivize installing
pollution controls, using
alternative sources of energy,
and promoting energy
conservation.
Allison Parks is a third year
law student at Tulane
University Law School. She can
be contacted at
aparks1@tulane.edu.
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Protecting the Great
Basin from Las Vegas
with the Public Trust
Doctrine
ERICKA MEANOR PETERSEN
The Confederated Tribes of
the Goshute (“the Goshute”)1
once occupied millions of acres
in the Great Basin.2 They were
able to live off the arid land,
maintaining the balance of the
desert and protecting their
limited resources,3 most
importantly, water.4 Although
the Goshute were relegated to a
reservation much smaller than
their aboriginal lands in 1914,
they still hold the lush desert
valley and the ecosystems that
they have stewarded since time
immemorial as critical to their
cultural existence.5 The Goshute
believe that if the integrity of
the Great Basin is lost, their
people will cease to exist.6
Like the valleys of the Great
Basin, Las Vegas, which means
“the meadows” in Spanish, was
also once rich with water.7 But
by 1962, with the help of mega
casinos, golf courses and
population growth, no more
water pumped to the surface.
Las Vegas was forced to rely on
their comparatively small
appropriation of the Colorado
River for their water supply.8
But unchecked growth
continued, water conservation
efforts were inadequate, and
then at the turn of the 21st
century the Colorado River
6

began facing unprecedented
drought.9 Now the city is
looking to the Great Basin for
more water. Without it, the head
of the Southern Nevada Water
Authority (“SNWA”) has said,
“Las Vegas as we know it will
die.”10
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THE PROPOSED PIPELINE
PROJECT
Las Vegas has proposed
building a pipeline to transfer
water from the Great Basin to
the city so that it might continue
to be the “economic engine”11
of the state, continuing to grow
and prosper.12 Unfortunately, it
seems that the Great Basin, and
therefore the Goshute people
may have to pay the cost of Las
Vegas’ growth. The plan to
build the pipeline was born over
twenty years ago, but it met so
much scorn that the water
authority backed away in
1994.13 Without another source,
the water authority knew they

could not guarantee enough
water for the city if it continued
to grow.14 Nevertheless, they
decided to purposely go beyond
the capacity of their river
allocation, choosing to “[d]are
the six other states on the
Colorado River, the U.S.
Bureau of Reclamation and its
overseer the Interior secretary to
not give them more water.”15
But by the mid 2000s an
unrelenting drought on the
Colorado made it clear that the
city’s unchecked growth would
require more water from
somewhere else, and the
pipeline plan reemerged.16
The water authority has
assured the interested parties
that this project will not be the
next Owens Valley;17 that the
Great Basin will not turn into a
dustbowl. The problem is, even
some of the water authority’s
own scientists believe that that
is exactly what will happen to
the Great Basin. In fact, part of
the authorities plan involves
killing off the scrub plants that
protect the basin from dust
storms.18 And even those that
argue that the pipeline won’t
turn the basin into a dustbowl,
recognize there are great risks
and expected losses: the springs
could be depleted, native plants
and animals could die, ranchers
may not be able to ranch
anymore, the air may be
contaminated, and the nonnative
plants that might replace the
native scrub will make the basin
susceptible to fire.19
Furthermore, the water

authority and the state engineer
have admitted, they simply do
not know what will happen
when they begin pumping in the
Great Basin.20 Despite their
knowledge of the risks and their
lack of knowledge of the
science however, the water
authority has decided to push
forward. They have decided the
risks are worth it. They have
decided that continued growth
of the state’s “economic
engine” is worth the risk of the
death of the Great Basin and
with it the existence of the
Goshute people.21
In 2012 the State Engineer
approved the pipeline. The
Goshute, joined by ranchers and
farmers from Northern Nevada,
as well as environmentalists,
rural local governments and the
Church of Jesus Christ of
Latter-day-Saints,22 challenged
the decision in state court. In
December of 2013, the seventh
district court in Ely remanded
the decision to the State
Engineer for recalculation of
available water, further study of
some basins, and to “establish
standards for mitigation in the
event of a conflict with existing
water rights or unreasonable
effects to the environment or
public interest.”23 The decision
has been appealed to the
Nevada Supreme Court.24

THE PUBLIC TRUST
DOCTRINE AS A
SOLUTION
While the district court’s
decision has halted the pipeline
for now, the Nevada Supreme
Court should apply the public
trust doctrine (“doctrine”) to
ensure permanent protection of
the Great Basin. The public
trust doctrine’s origins in the
United States date back to at
least 1892 when the U.S.
Supreme Court decided Illinois
Central Railroad Co. v.
Illinois.25 The underlying
concept of the doctrine is that
“the public possesses inviolable
rights to certain natural
resources.”26 In Illinois Central,
the Supreme Court expanded
the doctrine from including only
tidal waters, as it had been
defined under the English
common law, to all navigable
waters.27 Reasoning that both
tidewaters in England and
navigable waters in the United
States’ need for protection
stemmed from the public’s
interest in using them, the court
determined that any distinction
between the two would be
“merely arbitrary without any
foundation in reason.”28
In the more than 100 years
that has passed since the Illinois
Railroad decision, the public
trust doctrine has been
recognized by courts and
legislatures across the country.29
While some states have limited
the doctrine’s application to
navigable waters, others have

expanded it to all water within
its borders.30 The Supreme
Court has recognized the
legitimacy of these varying
definitions, noting that each
state is authorized to shape its
doctrine “according to its own
views of justice and policy.”31
The Nevada Supreme Court
formally recognized its version
of the public trust doctrine in
2011 in Lawrence v. Clark
County.32 In Lawrence the court
found support for its adoption
of the doctrine in three sources:
state statutes, the constitution,
and inherent restraints on the
state’s sovereign power.33 The
Lawrence court found that two
statutes provided grounding for
the public trust doctrine. The
first, (NRS 533.025) states that
all sources of water within
Nevada whether above or
beneath the surface belong to
the public.34 The other, (NRS
321.0005) requires the state act
in the public interest in regard
to state lands.35 The second
source from which the court
found support was the state
constitution’s gift clause. The
court held that the gift clause
barred the legislature from
dispensing any resources held in
trust for the public when doing
so was against the public
interest.36 And finally, the court
found support in inherent
limitations on the state’s
sovereign power, holding that
by the very nature of its
sovereignty, a state cannot
abdicate its trust in property in
which the public has interest.37
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After formally adopting the
public trust doctrine, the court
announced that the doctrine
would apply to public trust
lands, and then went on to
analyze facts surrounding the
particular land at issue.38
Although the court in
Lawrence never analyzes the
doctrine’s application to water,
it very clearly defined the
Nevada’s public trust doctrine
to encompass all water above
and below the ground.
Therefore, the Nevada public
trust doctrine applies to the
water in the Great Basin. The
public trust doctrine protects
groundwater in Nevada
according to the same reasoning
and statutory basis that the court
used to find that land was
subject to the doctrine in
Lawrence. The court in
Lawrence ruled that two statutes
provide grounding for the
public trust doctrine in Nevada,
one protecting land, the other
protecting water.39 Lawrence
relied on both statutes to
establish the public trust
doctrine and then applied the
doctrine to the facts of the case,
which involved land. If the
statute protecting water formed
a composite part of the
justification to establish the
public trust doctrine in Nevada,
it follows that the doctrine
protects Nevada water as well.
Furthermore, given that NRS
533.025 protects water above
and below the surface,
Nevada’s doctrine is not limited
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to navigable water, as some
other states have defined it.
The other sources the court
relies on for the doctrine’s
adoption, the gift clause and the
state’s inherent sovereign
power, also require the
doctrine’s application to water.
The gift clause, limits the state’s
ability to dispose of the public’s
resources. And limits to the
state’s inherent sovereign
power, also require that the state
act as a trust for the public’s use
of its resources. Because
Nevada defines water as a
public resource, these two
sources require the doctrine’s
application to groundwater.
Thus, the sources on which the
court relies for its adoption of
the doctrine mandate its
application to the water in the
Great Basin.
Even if the court somehow
interpreted Lawrence to not
provide for the application of
the public trust doctrine to the
water in the Great Basin, logic
would dictate this extension. To
understand why, one need only
to look to the purpose of the
doctrine. Since Illinois Railroad
(and the English common law
before it) the purpose behind
the public trust doctrine has
been to leave available to all
people those natural resources
that are “by the law of nature . .
. common to all man kind.”40
The argument is simple: half of
the United States gets its water
to drink from groundwater;41
nothing could be more common

to all mankind than drinking
water. Thus, groundwater, and
therefore water in the Great
Basin should garner protection
under the public trust doctrine.
This is especially true in a state
where there is little navigable
water and the groundwater is so
precious that a state entity is
willing to spend billions of
dollars to get it.42
Illinois Railroad provides
further support that logic
requires the public trust doctrine
to apply to groundwater. Just as
the Court there noted on the
distinction between tidal waters
and navigable waters,43 the
public has an interest (in fact it
has a statutorily mandated
interest) in both navigable and
groundwater in Nevada.
Protecting one under the public
trust doctrine, but not the other
would also be “arbitrary without
any foundation in reason.”44
Thus, even under Illinois
Railroad, logic dictates the
application of the public trust
doctrine to water in the Great
Basin.
It is beyond the scope of this
paper to provide a thorough
analysis of how the public trust
doctrine should apply to the
water in the Great Basin once
the court determines that it
should apply. However, this
author strongly argues that the
court should take the history of
SNWA’s handling of its water
crisis into consideration. The
city used up all of its own
groundwater and then when it

realized it was growing beyond
the capacity of its allocation of
the Colorado, it chose to
continue to grow and “dare” the
U.S. government to let it go dry.
SNWA stated in its briefs for
the district court case that,
“[s]outhern Nevada deserves a
quality of life like everyone
else. Families deserve to have
grass in their backyard.”45
First, arguing that people living
in the desert deserve grass in
their backyard is as
unreasonable as saying that
those living in the Midwest
deserve to have palm trees in
their backyard. Second, this
statement speaks to the fact that
Las Vegas should be required to
conserve the water they have.
Las Vegas still uses 70% of
their residential water allocation
in the outdoors on things like
watering grass and washing
cars.46 Las Vegas should be
required to better conserve its
water and to control its growth.
It may be reasonable for Las
Vegas to get water necessary
for life from the Great Basin in
the future, but the court should
require that Las Vegas do what
is possible to prevent that from
ever occurring.
CONCLUSION
Las Vegas’ pipeline plan
promises at least a very grave
threat to the existence of the
Great Basin and the Goshute,
and potentially puts Las Vegas
at risk in the future. The
Lawrence court left no question
that the Nevada public trust

doctrine applies to water in the
Great Basin. Therefore, Nevada
has a duty to protect the
public’s interest in this water.
Las Vegas’ shortsighted attempt
to take millions of gallons of
water from the Great Basin,
risking the destruction of the
basin, is exactly the type of
action the public trust doctrine
is designed to protect against.
The Nevada Supreme Court
should apply this doctrine to the
water in the Great Basin to
ensure its protection for current
and future generations, Goshute
and Las Vegan alike.
Ericka Meanor Peterson is a
third-year law student at
Berkeley Law, where she is an
Articles Editor for Ecology Law
Quarterly.
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nautical miles off the shores of
the United States and is solely
under U.S. federal jurisdiction.7
American Aquaculture
American demand for
seafood has steadily increased
since the beginning of the
twentieth century.8 However,
nearly eighty-five percent of the
seafood consumed in the United
States is imported from other
countries.9 As a result of this
dramatic reliance on seafood
imports, the United States has
an annual seafood trade deficit
of over nine billion dollars.10
Photo: MARS Sustainable Solutions

Mariculture: An
Overview of the
Industry and Proposed
American Legislation
GARRETT VAN ZANTEN

THE MARICULTURE
INDUSTRY
What is “Mariculture”?
The practice of mariculture
is a subset of the practice of
aquaculture.1 “Aquaculture,” as
defined in the text of the
National Aquaculture Act of
1980, the only significant piece
of aquaculture legislation to
date in the United States, means
the “the propagation and rearing
of aquatic species in controlled
or selected environments.”2 It
can also be defined as the

“farming of aquatic organisms,
including finfish, shellfish
(mollusks and crustaceans), and
aquatic plants.”3 Whereas
aquaculture may take place in
freshwater, saltwater, or
brackish water, the practice of
mariculture is simply the
propagation of aquatic species
in the saltwater of the openocean, or in saltwater ponds or
tank systems.4 There is no
broadly accepted definition of
mariculture,5 or “offshore
aquaculture,” but, in the context
of American mariculture, it can
be described as the placement,
operation, or both, of any
facility in the Exclusive
Economic Zone (EEZ) of the
United States for the purpose of
propagating aquatic species.6
The EEZ describes the expanse
of ocean that lies between
twelve and two hundred

Although demand for
seafood has increased,
American aquaculture and
mariculture operations lag far
behind other countries in total
food fish production.11 While
more than half of the total
seafood consumed by
Americans is produced via
aquaculture, only five percent
of that seafood originates from
domestic aquaculture
operations.12 The total
commercial value of American
aquaculture production was
approximately 1.2 billion
dollars in 2010, which was far
below the commercial value of
global aquaculture in 2010 of
approximately seventy billion
dollars.13
Mariculture comprises only
twenty percent of America’s
aquaculture production and the
majority of those mariculture
operations consist of the
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propagation of oysters, clams,
and mussels.14 However, there
is optimism that mariculture
could assume a much larger role
in satisfying Americans’
demand for seafood.15 Based on
various statistics, the National
Oceanic and Atmospheric
Administration (NOAA)
projects for there to be a
domestic seafood gap of
approximately two to four
million tons in 2025,16 which
suggests that there is significant
room for mariculture to expand
domestically.
Specifically, there exists
potential for American
mariculture companies to
address a growing problem with
worldwide fish stocks. The
mean trophic level (which
describes a species’ position in
the food chain)17 of global fish
stocks, has declined in recent
decades.18 In this regard, there
has been a decline in worldwide
catches of large, carnivorous
fish, including salmon, cod, and
Bluefin tuna.19 Therefore,
potential American mariculture
investors have the opportunity
to make a lucrative investment
by propagating these species, as
they are more commercially
profitable than smaller fish
species.20 Indeed, foreign
mariculture operations, some of
which are funded by American
investors,21 have taken
advantage of this opportunity to
both make a profit and satisfy
humankind’s increasing appetite
for larger fish species.22
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The relatively small size of
the American mariculture
industry has been blamed on a
lack of a regulatory
infrastructure for the industry,
which inhibits investment.23
Companies wishing to venture
into the field of mariculture are
required to obtain permits from
four separate federal agencies.24
Even after obtaining these
permits, mariculture companies
would have no regulatory
guarantee to exclusivity of
offshore space.25
Mariculture in Federal
Waters

into the waters of the nation’s
EEZ.31
Potential Environmental
Impacts
The expansion of
mariculture operations into the
EEZ, though, will be
accompanied by significant
environmental concerns,32
including, but not limited to,
pollution, the use of fish for fish
feed, destruction or
modification of habitat, and the
risks associated with escaped
fish.33
Pollution

Much of the recent attention
paid to American mariculture
operations has focused on the
expansion of the industry into
federal waters off the coasts of
the United States.26 These
operations feature the use of
net-pens and cages, anchored to
the seafloor, as enclosures
suitable for farming large fish.27
Although many of the most
ideal sites for offshore fish
farming lie just off of
America’s coastlines, these
coastlines are also used for
aesthetic enjoyment,
commercial and recreational
fishing, wildlife protection, and
shipping.28 The confluence of
all of these interests, coupled
with policies of U.S. states that
discourage coastal
mariculture,29 create conflicts
that significantly hinder the
growth of the industry.30 Thus,
NOAA has encouraged the
expansion of mariculture well

The potential of mariculture
operations to discharge both
nutrient and chemical pollution
is an important concern of those
who wish to protect marine
waters.34 In regard to nutrient
pollution, there is trepidation
that marine waters surrounding
mariculture facilities would be
subjected to eutrophication.35
The term “eutrophication”
describes the process by which
a body of water may become
excessively enriched with
organic material.36 High levels
of algae growth cause
eutrophication, and this process
can be spurred on by
anthropogenic forces that
introduce nitrogen and
phosphorous into the aquatic
environment.37 Eutrophication,
in turn, causes oxygen
depletion, which harms aquatic
organisms.38

Mariculture facilities may
also pollute marine waters with
various chemicals that would
have adverse effects on the
aquatic ecosystem.39 This
pollution would include
discharges of antibiotics,
pesticides, and spawning
hormones,40 to name a few.
These chemicals are generally
dispersed directly into the
submerged net-pens or cages,
and proceed to rapidly disperse
throughout the aquatic
vicinity.41 As a result, there is
substantial potential for
mariculture operations to create
collateral harm to non-targeted
fish and other wildlife species.42
Fish for fish feed
One significant concern that
arises in mariculture operations
of large and carnivorous fish is
the source of the fish feed used
to farm the fish.43 In order to
feed these carnivorous fish,
fishmeal and fish oil are made
from smaller wild caught fish.44
These smaller fish, caught
primarily for this purpose,
constitute nearly a third of the
total global fish catch.45
Additionally, the fish used
for fish feed are usually
members of overfished
species.46 So, while mariculture
may take some pressure off of
larger fish that are being
overexploited by fisheries, it
may also help accelerate the
decline of smaller fish
populations and endanger larger

fish species that depend on
them.47
Destruction of Habitat
Harmful habitat
modification or destruction may
accompany the construction of
mariculture infrastructure in
coastal and federal waters.48
This reality becomes especially
pronounced when one takes into
account the likelihood that
future American mariculture
companies will need to utilize
the concept of economies of
scale to maximize both
production and profits.49 This
would entail the construction of
facilities of an unprecedented
size, which would inevitably
affect even larger swaths of
aquatic ecosystems.
Predatory marine
organisms, such as seals, birds,
and sea lions may also feel the
impact of having a mariculture
operation constructed in their
natural environment.50 Some of
the places where mariculture
operations are established have
been historical feeding grounds
for predatory organisms, and
there have been cases where
they become entangled in nets
and suffocate.51 While some
non-lethal means of deterring
predatory species have been
deployed, these can also have
negative environmental
consequences, such as the
harmful effect of acoustic
deterrents on marine
mammals.32

Escaped Fish
The concerns regarding fish
that may escape from farms and
enter wild fish populations are
generally two-fold: the risk of
biological pollution and the risk
of disease spread. Escapes may
happen as a result of ordinary
leakage, where only a few fish
escape, or as a result of some
larger event, such as a storm,
human error, or an impact with
a large marine mammal.53
First, these escaped fish
pose the risk of biologically
polluting wild fish stocks.
Escaped fish can reduce
biodiversity in aquatic
ecosystems by competing with
wild fish for food and habitat.54
The escaped fish can also
significantly damage the
physiological fitness of wild
fish by interbreeding with those
wild fish.55 This effect is greater
when the difference in the
genetic makeup between the
farmed and wild populations is
greater, such as in the genetics
between farmed and wild
salmon.56
Second, escaped farm fish
would carry with them a
significant risk of spreading
disease and parasites to wild
populations.57 As with humans,
fish are susceptible to the
spread of disease.58 Fish
become even more susceptible
to infection when they are
subjected to live in a highly
dense environment,59 such as in
a marine fish farm.60 The
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contamination of fish stocks by
disease would also reduce the
number of healthy fish for
commercial fisheries to extract.
Finally, escaped fish may
endanger wild fish populations
by carrying with them parasites
that were acquired within the
fish farm.61

PROPOSED
MARICULTURE
LEGISLATION
National Sustainable Offshore
Aquaculture Act of 2011
The NSOAA would have
established the first set of rules
to regulate the U.S. mariculture
industry in the U.S. EEZ had it
not died in committee.62 The
U.S. EEZ is entirely under U.S.
federal jurisdiction.63 The
Secretary of Commerce, who
would determine appropriate
locations for mariculture sites,
would administer regulations
and issue permits accordingly.64
Furthermore, the Secretary of
Commerce would be required to
ensure that marine
environments located in the
areas of mariculture operations
would be minimally impacted
by those operations.65 Finally,
the Secretary of Commerce
would establish a research
program that would strive to
make sure that mariculture
development was done in a
precautionary manner.66
The NSOAA contains
several provisions that aim to
ensure that ecosystems do not
14

unnecessarily suffer due to
mariculture operations. For
instance, an applicant must
satisfy a number of obligations
once she has been given a
permit to operate a mariculture
facility. A permitted mariculture
operator must only farm species
of a native genotype to the
geographic region of the
relevant facility; must not farm
genetically modified species;
and must ensure that her
mariculture facility is effective
at preventing fish escapes,
including as a result of severe
weather systems.67 A permitted
mariculture operator must
ensure that her facility is
operated to prevent the
incubation and spread of
disease; that her operation only
uses antibiotics, pesticides, and
other chemicals to treat a
diagnosed disease; and that the
use of such treatments has a
minimal impact on the aquatic
environment.68
A permitted mariculture
operator must also develop a
comprehensive, integrated
predator management plan.69
The plan must feature only
nonlethal means of deterrent
and include measures that are
designed to prevent the
entanglement of marine
wildlife.70 Mariculture operators
cannot use underwater acoustic
deterrent devices and the
operators may not kill any
predatory marine species, unless
human life is endangered.71

In addition, a permitted
mariculture operator must abide
by certain restrictions regarding
the feed she uses to raise her
farmed species. First, an
operator may not use wild fish
as a feed ingredient for her farm
unless those wild fish are
sourced from populations with
ecosystem-based measures in
place, and are at or above their
maximum sustainable yield.72
Second, the operator’s use of
wild forage fish for fishmeal or
fish oil must be minimized.73
Third, the operator must use
alternatives to wild fish-based
feed and fish oil to the
maximum extent practicable.74
Critiques of the NSOAA
As previously mentioned,
the NSOAA goes a long way in
improving the regulatory
framework of America’s
relatively infant mariculture
industry, namely by filling the
regulatory void that
encompasses the mariculture
industry. Some of its most
impressive features are the
inclusion of various measures to
protect the health of the aquatic
ecosystems that will be
impacted by the expansion of
the American mariculture
industry.
However, if the NSOAA
were ever re-introduced in
Congress, two specific changes
to the bill would greatly
improve it. First, the NSOAA’s
ban on the attachment of
mariculture facilities to open-

ocean oil and gas platforms,
should be removed. In reality,
attaching mariculture operations
to oil and gas platforms may be
accompanied by several
benefits.
For active oil and gas
platforms, attaching a
mariculture operation to the
platform allows the operators to
use the same marine space for
multiple purposes. This concept
becomes especially pertinent in
areas that feature a heavy
presence of marine activities,
such as in the Gulf of Mexico,
where marine space in specific
locations is valuable.
For inactive oil and gas
platforms, the benefits to
potential mariculture operators
are even more pronounced.
While the Outer Continental
Shelf Lands Act currently
requires oil and gas companies
to remove their platforms within
one year of the expiration of
their federal lease, these
companies may ask for the
permission of the Secretary of
the Interior to leave the
platform in place.75 This leaves
the door open for oil and gas
companies to make agreements
with prospective mariculture
facility owners that would allow
the mariculture facility to be
anchored on the
decommissioned platform. This
sort of agreement may save the
mariculture investor money, as
she may be able to spend less
on the initial construction of her
facility. In addition, renewable

energy generators, such as
wind-powered turbines, might
be attached to the platform and
help supply energy sufficient to
operate the mariculture facility.
The relationship between
platform, wind turbine, and
mariculture operation has
already been discussed and
studied in parts of Europe,76 and
could certainly be attempted in
the U.S. EEZ.
The second important
change that should be made to
the NSOAA pertains to the
concept of integrated multitrophic aquaculture (IMTA).
IMTA is the practice of
simultaneously farming various
organisms with different trophic
levels in the hopes of reducing
nutrient concentrations to levels
that render them harmless to the
surrounding aquatic
environment.77 In this regard, a
mariculture operator would
farm a finfish that relies on fish
feed, a species that extracts
particulate organic nutrients,
and a species that extracts
dissolved inorganic nutrients.78
For example, a mariculture
operator would farm salmon as
her target finfish, and farm a
shellfish and seaweed to
consume the salmon’s
particulate organic waste and
dissolved inorganic waste,
respectively. A 2012 study
found that implementing this
kind of vertical farming scheme
into mariculture operations can
remove up to fifty-four percent
of total particulate matter and
up to sixty percent of dissolved

inorganic matter.79
Incorporating IMTA principles
into American mariculture
would benefit the industry by
using waste that is otherwise
lost and by diversifying the
incomes of the operations.
Therefore, an incentive should
be included in any new version
of the NSOAA that would
reward mariculture operators
who choose to adopt this
farming strategy.
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Using IMO Special
Area and
Particularly
Sensitive Sea Area
Designations to
Protect the Arctic
Environment from
Future International
Shipping Disasters
REBECCA RUSHTON
INTRODUCTION
Marine shipping is one of
the popular and cost-effective
ways to move goods long
distances, so it’s not surprising
that almost 90% of international
trade occurs by sea.1 Shipping
companies have recently turned
their attention toward the Arctic
attempting to utilize the
Northwest Passage. The
Northwest Passage is a sea
route that connects ships
travelling from Asia to Europe
across the northern coast of
Canada. Shipping through the
Northwest Passage will reduce
time at sea and, therefore, the
overall costs of shipping. For
example, the route from Japan
to Germany using the
Northwest Passage is about
5,000 miles shorter than the
current route through the
Panama Canal.2
As the Northwest Passage
become a more viable shipping
route, the number of ships in the
Arctic would increase as will
the risk of pollution from those
ships. The 2009 Arctic Marine
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Shipping Assessment (AMSA)
Report recorded about 6,000
individual vessels in the Arctic.3
That number is expected to
increase in both the number and
type of ships operating in Arctic
waters and making multiple
voyages through the Arctic.4
Though a shipping route
through the Arctic is not yet
commercially viable due to the
continued presence of Arctic
sea ice, governments,
environmental organizations,
and the shipping industry are in
the process of evaluating
precise shipping routes and
potential hazards associated
with those routes through the
Arctic.
International shipping routes
and pollution prevention
regulations are promulgated by
the International Maritime
Organization (IMO). The IMO
is a specialized agency within

the United Nations responsible
for setting safety requirements,
distributing navigation route
standards, and protecting the
marine environment.5 If
shipping through the Arctic ever
becomes commercially viable, it
will be the IMO that approves
and distributes the final route as
well as any additional protective
measures. Protective measures
for international shipping are
submitted by sovereign nations
to the IMO’s Marine Safety
Committee (MSC) and Marine
Environment Protection
Committee (MEPC) for
approval. Two types of
protective measures are
“Special Areas” and
“Particularly Sensitive Sea
Areas” (PSSA). By designating
parts of the marine environment
as a Special Area or PSSA,
sovereign nations can reduce
the potential for shipping
accidents and increase
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protection for the marine
environment.
This article examines the
potential to use Special Area
designations and PSSA
designations to increase
pollution regulation standards,
limit vessel traffic, or exclude
vessels entirely from certain
areas in the Arctic in order to
protect the Arctic environment.
LEGAL BACKGROUND
Since the mid-1900’s, the
IMO has adopted a number of
conventions that address marine
pollution and the environmental
risks associated with
international shipping. Two of
these conventions, SOLAS and
MARPOL, provide the legal
basis for two common
regulatory regimes that nations
use to protect sensitive areas in
the marine environment. First,
MARPOL provides regulations
for accidental marine pollution
from oil spills, hazardous
substances, sewage, and
garbage. Large sea areas
designated as “Special Areas”
under MARPOL receive
heightened regulations due to
their ecological sensitivity and
importance. Second, PSSAs are
designated in order to exclude
or limit certain types of ships or
cargo through an area using
navigation routing measures.6
SOLAS regulates the routing of
ships around smaller areas using
Area to be Avoided (ATBA)
designations. ATBAs are
required to direct ships around
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areas designated as PSSAs.
Together, MARPOL and
SOLAS give a variety of viable
options to Arctic nations that
can be used to prevent and
reduce pollution by ships in the
Arctic.
DESIGNATING THE
ARCTIC AS A SPECIAL
ARIAL OR PSSA
Special Area Designation: The
Antarctica Special Area and the
Arctic
One example of designating
a large area as a Special Area is
the designation of the Antarctic
Area as a Special Area under
MARPOL Annexes I, II, and
V.7 In 1992, the IMO
designated the Antarctic Area
south of 60° S a “Special Area”
under MARPOL Annexes I and
V.8 In 1994 the same area was
also designated a Special Area
under MARPOL Annex II.9
The Antarctic Special Area is
different from other Special
Areas in three ways: it is not a
traditional enclosed or semienclosed body of water, there is
less scientific evidence
regarding the ecological
importance of Antarctica
compared to other Special
Areas, and there have been less
recorded shipping accidents and
accidental spills than in other
Special Areas. These
differences make the Antarctic
Area more comparable to the
Arctic Ocean than other Special
Areas. While the Arctic is an
enclosed or semi-enclosed body

of water, albeit a large one,
similar to the Antarctic Area,
the Arctic has received little
scientific attention until recent
years and there have been
relatively few shipping
accidents compared to other
Special Areas.
Like Antarctica, the
ecological importance of the
Arctic has not been studied
extensively. For many years,
scientists believed the low
temperatures and ice cover
prevented both the Arctic and
Antarctica from being
ecologically productive
ecosystems. Only recently have
scientists begun to study the
processes in these ecosystems
how those processes relate to
global climate change. While
the ecosystem processes are still
being studied, there is no doubt
that the Arctic is an important
habitat for many species,
including threatened and
endangered animals. The
Arctic is home to some of the
largest seabird populations in
the world and is in an important
breeding area for many seabird
species.10 Arctic waters are also
home to many species of fish,
most of which exist in very low
numbers.11 Finally, many
species of marine mammal
reside in the Arctic year-around,
while others only spend summer
months there feeding.
Mammals such as seals,
Bowhead whales, narwhals,
orcas, and polar bears live in the
Arctic year-around.12

Also similar to Antarctica,
shipping has been relatively
limited in the past, so there have
been few recorded accidents
with major environmental
consequences. However, in the
past 20 years Antarctic fisheries
have been increasingly
exploited causing an increased
number of accidents. These
accidents have caused pollution
through the release of oil and
other chemicals on board, and
the accidents have caused the
loss of human lives. Because
the Arctic shares similar
features with Antarctica, there’s
no reason to believe increased
shipping traffic through the
Arctic will have any different
results.
PSSA Designation: The Western
European PSSA and the Arctic
There has emerged a current
trend in PSSA designations for
multiple nations to endorse and
contribute to the PSSA
designation process because of
the shared significance of the
area and resources therein. For
example, in 2005 eight
European countries jointly
proposed designating the Baltic
Sea as a PSSA.13 Perhaps the
most controversial PSSA
designation in recent years is
the Western European PSSA
due to its size and inclusion of
vast areas of many European
EEZs. In 2003, six Western
European countries proposed a
PSSA designation that included
large sea areas off the coasts of
Spain, Portugal, Belgium,

France, Ireland, and the United
Kingdom.14 The Western
European PSSA is currently one
of the largest PSSAs in terms of
overall area. In addition to
covering most of six countries’
EEZs, it also overlaps with the
“Waters of North-West Europe”
Special Area.15
Before the Western
European PSSA was approved,
there was significant discussion
and concern regarding the size
of the PSSA. The proposed
area included most of France,
Portugal, and Spain’s EEZs on
their respective north and west
coasts, as well as the United
Kingdom’s EEZ on its south
and north coasts and Ireland’s
entire EEZ. Many nations
expressed concern about how
the size of the PSSA would
limit ship traffic through
traditionally popular shipping
lanes and force ships toward the
coasts of nations that were not
part of the PSSA designation.16
However, commenters noted
that PSSA size has never been
expressly restricted. Neither
UNCLOS Article 211, which is
most often cited for PSSA legal
authority, nor the IMO’s
guidelines for PSSA
designations list a number
limiting the size of a PSSA.
The United Nations Division of
Ocean Affairs (DOALOS)
stated that if an area, which
includes a nation’s entire EEZ,
were proven particularly
sensitive and vulnerable, there
is a valid argument that it
should be protected.17 In the

same statement, DOALOS
noted that the Great Barrier
Reef PSSA, off the coast of
Australia, is about the same size
as the Western European
PSSA.18
CURRENT ACTIONS
In 1996, the Arctic Council
was established to provide a
non-binding system of
governance in which sovereign
nations and other interested
parties could communicate their
concerns and work together
toward a permanent governance
regime.19 The Arctic Council is
responsible for implementation
of the Arctic Environmental
Protection Strategy and the
Arctic Environment Monitoring
Program, a program that studies
and documents the effects of
pollution and climate change on
the Arctic environment and
indigenous peoples.20
The IMO, in conjunction
and with the support of the
Arctic Council, is in the process
of developing a mandatory
international code for ships
operating in polar waters (Polar
Code).21 The Polar Code is set
to address all aspects of safety
for Arctic shipping including
ship construction and design,
operation and training concerns,
search and rescue, and
protection of the environment.22
In 2013, the Sub-committee on
Ship Design and Equipment
finalized a draft chapter on
environmental protection for the
Polar Code.23 The Polar Code
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is expected to be submitted to
the Maritime Safety Committee
and Marine Environment
Protection Committee in 2014.24
While the Polar Code itself will
not designate the Arctic as
either a Special Area or PSSA,
implementing specific
regulation for protection of the
Arctic environment may set the
foundation for future
designations.
CONCLUSION
It is up to the Arctic nations
to propose that the Arctic, or
areas therein, be designated as
Special Areas or Particularly
Sensitive Sea Areas. A unified
proposal from all the nations
that make up the Arctic Council
would likely be met with little
resistance, could encompass an
area constituting a large part of
the Arctic Ocean, and would
provide consistent pollution
regulations for most of the
Arctic. If only one or two
nations submitted a proposal to
the IMO, while the designation
would provide some protection
for the Arctic environment, its
scope would be more limited,
the designation could be largely
inconsistent with regulations
covering the rest of the Arctic,
and there would still be a risk of
pollution from accidents
occurring outside the designated
area.
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