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OFFSHORE MARINE AQUACULTURE

Multiple Administrative and Environmental Issues
Need to Be Addressed in Establishing a U.S.
Regulatory Framework

What GAO Found

In developing a regulatory framework for offshore aquaculture, it is important
to consider a wide array of issues, which can be grouped into four main areas.

Program administration: Addressing the administration of an offshore
program at the federal level is an important aspect of a regulatory framework.
Stakeholders that GAO contacted and key studies that GAO reviewed
identified specific roles and responsibilities for federal agencies, states, and
regional fishery management councils. Most stakeholders and the studies
agreed that the National Oceanic and Atmospheric Administration (NOAA)
should be the lead federal agency and emphasized that coordination with
other federal agencies will also be important. In addition, stakeholders and
some of the studies recommended that the states play an important role in the
development and implementation of an offshore aquaculture program.

Permitting and site selection: It will also be important to establish a
regulatory process that clearly identifies where aquaculture facilities can be
located and for how long. For example, many stakeholders stated that
offshore facilities will need the legal right, through a permit or lease, to
occupy an area of the ocean. However, stakeholders varied on the specific
terms of the permits or leases, including their duration. Some stakeholders
said that longer permits could make it easier for investors to recoup their
investments, while others said that shorter ones could facilitate closer
scrutiny of environmental impacts. This variability is also reflected in the
approaches taken by states that regulate aquaculture in their waters. One state
issues 20-year leases while another issues shorter leases. Stakeholders
supported various approaches for siting offshore facilities, such as case-by-
case site evaluations and prepermitting some locations.

Environmental management: A process to assess and mitigate the
environmental impacts of offshore operations is another important aspect of a
regulatory framework. For example, many stakeholders told GAO of the value
of reviewing the potential cumulative environmental impacts of offshore
operations over a broad ocean area before any facilities are sited. About half
of them said that a facility-by-facility environmental review should also be
required. Two states currently require facility-level reviews for operations in
state waters. In addition, stakeholders, key studies, and state regulators
generally supported an adaptive monitoring approach to ensure flexibility in
monitoring changing environmental conditions. Other important areas to
address include policies to mitigate the potential impacts of escaped fish and
to remediate environmental damage.

Research: Finally, a regulatory framework needs to include a federal research
component to help fill current gaps in knowledge about offshore aquaculture.
For example, stakeholders supported federally funded research on developing
(1) alternative fish feeds, (2) best management practices to minimize
environmental impacts, (3) data on how escaped aquaculture fish might
impact wild fisheries, and (4) strategies to breed and raise fish while
effectively managing disease. A few researchers said that the current process
of funding research for aquaculture is not adequate because the research
grants are funded over periods that are too short to accommodate certain
types of research, such as hatchery research and offshore demonstration
projects.
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Abbreviations

Corps Army Corps of Engineers

EPA Environmental Protection Agency

NEPA National Environmental Policy Act

NOAA National Oceanic and Atmospheric Administration
NPDES National Pollutant Discharge Elimination System
PEIS programmatic environmental impact statement
USDA U.S. Department of Agriculture
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United States Government Accountability Office
Washington, DC 20548

May 9, 2008

The Honorable Nick J. Rahall IT
Chairman

Committee on Natural Resources
House of Representatives

Dear Mr. Chairman:

The U.S. aquaculture industry—which primarily raises fish and shellfish in
captivity—is relatively small compared with that of other countries.
According to the most recent data available from the Food and Agriculture
Organization of the United Nations, the United States was the tenth largest
aquaculture producer in the world in 2004.' Generally, U.S. aquaculture
takes place in nearshore marine waters or onshore—such as in ponds or
tanks—that fall under the jurisdiction of individual states. Offshore marine
aquaculture, which involves raising fish in cages and shellfish attached to
underwater ropes in open-ocean federal waters, has the potential to
increase U.S. aquaculture production. A move to offshore operations
would mean that aquaculture facilities would be sited in federally
regulated waters that generally extend from 3 to 200 nautical miles from
the U.S. coast. To date, no offshore aquaculture operations exist in U.S.
federal waters. However, a few small-scale commercial and research
operations are ongoing in state or territorial waters in Hawaii, New
Hampshire, and Puerto Rico, which have conditions similar to the offshore
environment such as deep water, rapid currents, and large waves.

With some recent advances in offshore aquaculture technologies and the
existence of some open-ocean commercial and research operations in
state waters, the aquaculture industry is increasingly interested in
expanding to offshore areas. Proponents of offshore aquaculture have
argued that it can increase production, while potentially alleviating some
of the environmental concerns that have been associated with aquaculture
in nearshore areas. For example, nutrients from nearshore aquaculture
facilities have, in some cases, decreased the diversity of organisms living
in and on the ocean floor—known as the benthic community. Some have

'Food and Agriculture Organization of the United Nations, Fisheries and Aquaculture
Department, The State of World Fisheries and Aquaculture 2006 (Rome, Italy: 2007).
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suggested that faster currents and deeper waters in offshore areas will
disperse these nutrients before they can be deposited on the ocean floor.
However, others believe that significant environmental concerns remain
and should be addressed before the United States authorizes an offshore
aquaculture program. For example, fish may escape from an aquaculture
facility, whether nearshore or offshore, and interbreed with wild fish,
potentially reducing the ability of wild fish to survive. In addition, several
nearshore aquaculture facilities have faced challenges in keeping
aquaculture-raised fish free from diseases, and offshore facilities could
face similar challenges as well. Also, diseases can be transmitted between
aquaculture and wild populations, potentially harming both.” Finally, the
feeds currently used in aquaculture production rely, in part, on ingredients
derived from wild-caught fish, raising concerns that an expanded
aquaculture industry could result in over-fishing certain species, such as
anchovies, which are used in aquaculture feeds.

Currently, multiple federal agencies have the authority to regulate
different aspects of offshore aquaculture, under a variety of existing laws
that were not designed for this purpose. Additionally, there is no lead
federal agency for regulating offshore aquaculture, and no comprehensive
law directly addresses how it should be administered, regulated, and
monitored. The key federal agencies include the National Oceanic and
Atmospheric Administration (NOAA), which has the authority to protect
the marine environment from potential negative impacts from a variety of
sources, including aquaculture. In this regard, NOAA evaluates proposals
for new facilities in the marine environment, such as those for aquaculture
or oil exploration, to ensure that marine mammals, endangered species,
and national marine sanctuary resources are protected. NOAA also
coordinates with eight regional fishery management councils to manage
fishing activity and protect fish habitat in federal waters.” In addition, the
U.S. Army Corps of Engineers (Corps) issues permits for structures in

®Concerns about disease interactions between wild fish and aquaculture facilities received
attention recently in response to a 2007 study of nearshore salmon aquaculture operations
in British Columbia. The study argued that aquaculture facilities near inlets and channels
where juvenile salmon migrate from fresh to marine waters have led to damaging levels of
sea lice transmission from aquaculture-raised fish to wild populations. Other scientists
disagreed, noting that there are many wild sources of sea lice that could have accounted
for the sea lice infections of wild salmon and disputed some of the methods used in the
study.

3Regional fishery management councils are composed primarily of federal and state fishery
management officials and individuals selected by the Secretary of Commerce from lists
submitted by the Governors of the states in the councils’ regions.
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navigable waters, such as aquaculture net pens where fish are raised, to
ensure that navigation is not impeded. Similarly, the Environmental
Protection Agency (EPA) issues permits to limit the release of pollutants
from aquaculture facilities into U.S. waters.

This complex structure of federal responsibilities for offshore aquaculture
has led aquaculture researchers, regulators, those who operate
aquaculture facilities (aquaculturists), and environmentalists to advocate
for a coordinated approach to regulating offshore aquaculture in the
United States. In 2005 and 2007, the administration developed legislative
proposals to provide a new regulatory framework for offshore
aquaculture.* The 2007 legislative proposal was introduced in the House
and Senate but has not progressed any farther toward becoming law.
Within this context, you asked us to identify key issues that should be
addressed in the development of an effective regulatory framework for
U.S. offshore aquaculture.

To conduct this work, we reviewed federal laws and regulations, as well as
a wide range of studies on offshore aquaculture, including four key
studies.” These key studies—by the Marine Aquaculture Task Force, the
University of Delaware, the U.S. Commission on Ocean Policy, and the
Pew Oceans Commission—brought together ocean policy stakeholders to
examine, among other things, potential regulatory frameworks for
offshore aquaculture. Throughout the report, we cite those studies that
reached similar conclusions or made similar recommendations on
particular policy issues. If a study is not cited for a particular policy issue,
it is because the study did not address that issue. If a study is not cited for
a particular policy issue, that study did not address the policy issue. We
also visited the states with active nearshore fish aquaculture industries—
Hawaii, Maine, and Washington—and met with state and federal regulators
to discuss state regulatory frameworks. In addition, we spoke with other
relevant federal agency officials; representatives from six of the eight
regional fishery management councils; and state officials in California,

*The bills were introduced as S. 1195 in 2005 and as H.R. 2010 and S. 1609 in 2007.

Marine Aquaculture Task Force, Sustainable Marine Aquaculture: Fulfilling the Promise;
Managing the Risks (Takoma Park, MD: 2007); University of Delaware, Recommendations
JSor an Operational Framework for Offshore Aquaculture in U.S. Federal Waters (Newark:
2005); U.S. Commission on Ocean Policy, An Ocean Blueprint for the 21st Century
(Washington, D.C.: 2004); Pew Oceans Commission, America’s Living Oceans: Charting a
Course of Sea Change (Washington, D.C.: 2003).
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Results in Brief

Florida, and Texas, where new marine aquaculture policies are under
development.

Based on this information, we developed a questionnaire to assess the
level of support for various regulatory policy options. We administered the
questionnaire to, and conducted follow-up structured interviews with, a
variety of aquaculture stakeholders, including key federal and coastal state
officials; representatives from the commercial fishing industry,
aquaculture industry, and environmental groups; and aquaculture
researchers. We selected these stakeholders because of their knowledge of
aquaculture issues and to ensure broad representation across government,
industry, and the environmental and academic sectors, as well as broad
geographic representation throughout the United States. We sent
questionnaires to 28 stakeholders and received responses from 25. For
purposes of characterizing the results from our questionnaire and follow-
up interviews of our 25 stakeholders, we identified specific meanings for
the words we used to quantify the results, as follows: “a few” means at
least three, and up to five stakeholders; “some” means between 6 and 11
stakeholders; “about half” means 12 to 14 stakeholders; “a majority” of
stakeholders and “many” stakeholders both mean 15 to 19 stakeholders;
and “most” means 20 stakeholders or more. We conducted this
performance audit from April 2007 to May 2008 in accordance with
generally accepted government auditing standards. Those standards
require that we plan and perform the audit to obtain sufficient, appropriate
evidence to provide a reasonable basis for our findings and conclusions
based on our audit objective. We believe that the evidence obtained
provides a reasonable basis for our findings and conclusions based on our
audit objective.

In developing an effective regulatory framework for U.S. offshore
aquaculture, it is important to consider a wide array of issues. These issues
can be grouped into four main areas: program administration, permitting
and site selection, environmental management, and research. Aquaculture
stakeholders whom we contacted generally agreed on how to address
some specific issues within each of these four broad areas, but differed on
how to address other specific implementation issues.

Program administration. Identifying a lead federal agency, as well as the
roles and responsibilities of other federal agencies and states, is key to the
administration of an offshore aquaculture program. Most stakeholders we
contacted said that NOAA should be the lead federal agency to (1) manage
a permitting or leasing program for offshore aquaculture facilities and (2)
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coordinate with other federal agencies. About half of these stakeholders
supported NOAA because of its expertise in fisheries and oceans
management. In addition, most stakeholders emphasized that formal
agreements among agencies are essential to enhance federal coordination
and take advantage of each agency’s unique expertise. For example, EPA
has knowledge of technologies and practices that control and reduce
pollutants from marine aquaculture, and the lead federal agency for
offshore aquaculture could draw on that experience to protect water
quality in federal waters. Regarding the extent to which states should be
involved in regulating offshore aquaculture, three of the key studies that
we reviewed recommended that states be involved in the development and
implementation of a regulatory framework for offshore aquaculture. In
addition, a majority of stakeholders agreed that states should be able to
“opt out” of the offshore aquaculture program. If a state chose to opt out, it
would be refusing to allow any offshore aquaculture to take place in the
federal waters adjacent to its state waters. However, the stakeholders also
said that states that have not opted out of the program should not have the
authority to veto individual offshore aquaculture projects. For example,
one stakeholder said he did not support allowing states to veto individual
offshore aquaculture projects because few businesses would be interested
in investing time and money in obtaining federal offshore aquaculture
approvals if any individual state could veto the federal decision. Finally,
stakeholders and studies generally agreed that regional fishery
management councils should review or comment on offshore aquaculture
projects but not be able to veto such projects.

Permitting and site selection. Permits or leases are important to establish
the terms and conditions for offshore aquaculture operations. Specifically,
stakeholders we contacted, and the University of Delaware study,
emphasized that offshore aquaculturists will need the legal right—through
a permit or lease—to occupy a given tract of ocean. Some stakeholders
were concerned that without legal rights defined in a permit or lease,
aquaculturists might not be able to obtain needed business loans.
However, stakeholders expressed a range of opinions on the specific
terms of offshore aquaculture permits and leases. For example, some
stakeholders supported permits or leases with long time frames—20 years
or more—to allow investors to recoup their investments, while others
advocated for permits or leases with shorter time frames to ensure close
scrutiny of environmental impacts during the lease or permit renewal
process. In addition, site selection—developing a process to approve
offshore aquaculture facility locations—is an important component of
regulating offshore aquaculture. Stakeholders supported a variety of
approaches that the lead aquaculture agency could use to site new
offshore aquaculture facilities, including (1) reviewing and approving sites
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on a case-by-case basis and (2) prepermitting locations by approving sites
independently of and prior to submitting individual facility applications.

Environmental management. A regulatory process to review, monitor,
and mitigate the potential environmental impacts of offshore aquaculture
facilities will also be important. Many stakeholders recognized the value of
reviewing the potential environmental impacts of offshore aquaculture
over a broad ocean area before any offshore aquaculture facilities are
sited—which should involve preparing a programmatic environmental
impact statement. A few considered this a sufficient level of environmental
review, while others said that a follow-up, facility-specific environmental
review should also be required. In addition, the majority of stakeholders
supported conducting environmental monitoring at offshore aquaculture
facilities to identify changes to the benthic community and disease, among
other things. Such monitoring is done for nearshore marine aquaculture
programs in Hawaii, Maine, and Washington, although these states vary in
the frequency and intensity of monitoring they require. Most stakeholders
also supported using an adaptive monitoring approach that would alter
monitoring requirements over time as better information became available
and help focus on the types of monitoring that are demonstrated to be the
most appropriate for tracking changes to the environment. Finally,
stakeholders had varied opinions on policies that could be used to mitigate
the potential impacts of escaped fish and remediate environmental
damage. For example, most stakeholders supported requiring
aquaculturists to develop plans to address fish escapes from their
proposed facilities. Stakeholders’ views varied, however, on whether
aquaculturists should be allowed to raise genetically modified species in
offshore aquaculture facilities.

Research. Finally, research to address gaps in current knowledge on a
variety of issues for offshore aquaculture is an important component of a
regulatory framework. Stakeholders, and the four key studies we
reviewed, generally agreed that the federal government should fund such
research. Most stakeholders said that the federal government should place
particular importance on funding research on (1) developing fish feeds
that do not rely heavily on harvesting wild fish, (2) developing best
management practices, (3) exploring how escaped offshore aquaculture-
raised fish might impact wild fish populations, and (4) developing
strategies to breed and raise fish while effectively managing disease.
Currently, NOAA and the U.S. Department of Agriculture (USDA) fund
research on marine aquaculture through, for example, competitive grants.
However, some researchers said that grants are funded over time periods
that are too short to accommodate certain types of research. For example,
researchers in Hawaii told us that the development of healthy breeding
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Background

fish to supply offshore aquaculture operations can often require years of
intensive breeding efforts, but that it is difficult to obtain consistent
research funding over this long time period.

Globally, aquaculture production has grown significantly over the past

50 years, from less than 1.1 million tons around 1950 to about 65.5 million
tons in 2004. A majority of global aquaculture fish and shellfish are raised
in a freshwater environment and species raised in a marine environment
make up about 36 percent of aquaculture production. Marine aquaculture
is dominated by high-value fish, such as salmon. Many countries are
producing marine fish, though a NOAA official indicated that most
production is occurring in shallow, sheltered areas relatively close to
shore. A few countries, such as Ireland, have expressed interest in or are
developing policy frameworks to regulate offshore aquaculture in the open
ocean. To date, however, a NOAA official said that no countries have
substantial offshore aquaculture industries with facilities sited in open-
ocean environments.

The United States’ aquaculture industry includes both onshore and
nearshore operations and produces both fish, such as salmon and catfish,
and shellfish, such as oysters. Onshore aquaculture facilities are primarily
involved in raising freshwater species, such as catfish. Marine aquaculture
facilities in the United States are generally located in waters close to shore
and in sheltered conditions, and they most frequently raise oysters,
mussels, clams, and salmon. The salmon aquaculture industry in the
United States is concentrated in Maine and Washington, although the
industry is relatively small compared with the global salmon aquaculture
industry, accounting for less than 1 percent of the world’s production.’

During the last 10 years, four small-scale aquaculture facilities began
nearshore open-ocean operations in Hawaii, Puerto Rico, and New
Hampshire, in conditions similar to those found offshore. All four facilities
grow fish species native to their regions, such as moi and kahala in Hawaii,
cobia in Puerto Rico, and cod and halibut in New Hampshire. The New
Hampshire project also grows mussels. These open-ocean facilities and
similar facilities that may be established in an offshore environment
require technology that differs from what is generally needed by nearshore

6Knatpp, G., C. Roheim, and J. Anderson, The Great Salmon Run: Competition between
Wild and Farmed Salmon (Washington, D.C.: TRAFFIC North America and World Wildlife
Fund, 2007).
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facilities. For example, open-ocean facilities need stronger cages and
anchors that can withstand the strong currents and storms that are
prevalent offshore. Furthermore, offshore aquaculture will face challenges
such as inclement weather, which may prevent offshore aquaculturists
from accessing cages due to their location far from shore and could delay
essential activities such as feeding.

Figure 1: Examples of Cages Used in Nearshore and Offshore Aquaculture

Surface cages Subsurface cages

Source: GAO.
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However, there are concerns that offshore aquaculture may have adverse
environmental impacts. Specifically, excess nutrients or chemicals from
fish food, medication, and fish waste may alter water quality and may also
change the composition of the benthic community. Although the
environmental impact of an offshore aquaculture industry is uncertain
because of a lack of data specific to large-scale, offshore aquaculture
operations, data from existing small-scale, open-ocean facilities in state
waters provide some information about this kind of impact. Studies of one
small-scale commercial facility in Hawaii show that some water quality
changes occurred near the aquaculture cages,” but that these changes were
within the allowable limits of the facility’s National Pollutant Discharge
Elimination System (NPDES) permit.® Also, the data from the site
indicated a slight change in the benthic community, but researchers noted
that it returned to its original composition after the cages were not used
for 6 months. Studies of other open-ocean sites in state or territorial
waters found little to no impact on water quality or the benthic
community.’

Multiple federal agencies, including NOAA, the Corps, EPA, and USDA,
have regulatory authorities relevant to various aspects of offshore
aquaculture operations (see table 1).

7Ostrowski, Anthony. Hawait Offshore Aquaculture Research Project—Phase 1.
(Waimanalo, HI: 2000); Ostrowski, Anthony. Hawaii Offshore Aquaculture Research
Project—Phase I1I. (Waimanalo, HI: 2001); Helsley, Chuck. Hawaii Offshore Aquaculture
Research Project—Phase I11: Critical Research and Development Issues for
Commercialization and Supplement for Acquisition of Initial Sedimentation Rate Data
around Sea Cages Operating off the Coast of Oahu. (Waimanalo, HI: 2007).

The Clean Water Act generally prohibits discharge of pollutants into waters of the United
States. NPDES permits include limits on the pollutants that can be released, as well as
monitoring requirements to ensure that a stipulated level of water quality is retained.

9Alston, Dallas, et al. Environmental and Social Impact of Sustainable Offshore Cage
Culture Production in Puerto Rican Waters. (Mayaguez, PR: 2005); Ward, Larry, et al.
Atlantic Marine Aquaculture Center Open Ocean Aquaculture Annual Progress Report.
(Durham, NH: 2001-2007).
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Table 1: Agencies’ Regulatory Responsibilities and Authorities for Offshore Aquaculture

Agency (Department)

Responsibilities

Authority

Citation

NOAA'’s National Marine

Fisheries Service
(Commerce)

Consult with regulating agencies regarding the
impact of permitted activities on living marine
resources, marine mammals, essential fish habitat,
and endangered species.

Marine Mammal Protection
Act

16 U.S.C. §1371

Endangered Species Act

16 U.S.C. §1536

Magnuson-Stevens Fishery
Conservation and
Management Act

16 U.S.C. §1855

Fish and Wildlife
Coordination Act

16 U.S.C. §661 et seq.

Regulate fishing activities, including aquaculture.
Performed in consultation with regional fishery
management councils.

Magnuson-Stevens Fishery
Conservation and
Management Act

16 U.S.C. §1801 et
seq.

Cooperate with other federal agencies in
implementing the National Aquaculture Development
Plan.

National Aquaculture Act of
1980

16 U.S.C. §§2801-
2810

Enforce prohibitions on the sale, trade, or
transportation of fish or wildlife harvested or attained
in violation of federal, state, tribal, or foreign laws.

Lacey Act

16 U.S.C. §§3371-
3378

NOAA’s National Ocean
Service (Commerce)

Review and approve state coastal management
programs, which identify permissible water uses in
the coastal zone. Oversee federal consistency with
these programs.

Coastal Zone Management
Act

16 U.S.C. §1451 et
seq.

Regulate activities in national marine sanctuaries to
protect sanctuary resources.

National Marine Sanctuaries
Act

16 U.S.C. §1431 et
seq.

Corps (Defense)

Regulate structures, such as aquaculture cages, in
navigable waters through “Section 10” permits.

Rivers and Harbors Act

33 U.S.C. §403

Outer Continental Shelf
Lands Act

43 U.S.C. §1333

EPA

Regulate discharges to navigable waters through
NPDES permits. Often authorizes states to issue
NPDES permits for discharges to navigable waters
within a state.

Clean Water Act

33 U.S.C. §§1342,
1343

Fish and Wildlife
Service (Interior)

Consult with permitting agencies regarding the
impact of permitted activities on fish and wildlife,
including endangered species.

Fish and Wildlife
Coordination Act

16 U.S.C. §661 et seq.

Endangered Species Act

16 U.S.C. §1536

Regulate the importation and interstate
transportation of fish under humane and healthful
conditions.

Lacey Act

18 U.S.C. §42

Minerals Management
Service (Interior)

Authorize the use of existing facilities on the outer
continental shelf, such as oil and gas platforms, for
marine-related activities, including aquaculture.

Outer Continental Shelf
Lands Act

43 U.S.C. §1337
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Agency (Department)

Responsibilities Authority Citation

Animal and Plant Health
Inspection Service
(Agriculture)

Regulate the movement of aquatic animals in Animal Health Protection Act 7 U.S.C. §8301 et seq.
interstate and foreign commerce and respond to
aquatic animal disease outbreaks.

Coast Guard (Homeland
Security)

Require structures that are located in waters under  Rivers and Harbors Act 14 U.S.C. §85
the jurisdiction of the United States to be marked
with lights and signals to protect navigation.

Source: GAO.

In addition to the responsibilities described in table 1, NOAA’s
Aquaculture Program coordinates the agency’s aquaculture research
activities and conducts outreach and industry development efforts, such as
sponsoring the 2007 National Marine Aquaculture Summit. Similarly,
USDA also chairs the interagency Joint Subcommittee on Aquaculture
which, among other things, is creating a federal plan for managing aquatic
animal health and has convened a science and technology task force to
update the federal strategic plan for aquaculture research."

In addition to agency-specific responsibilities and authorities, all federal
agencies are required to comply with the National Environmental Policy
Act (NEPA)." Under NEPA, agencies evaluate the likely environmental
effects of projects that could significantly affect the environment. For
example, permits for aquaculture facilities or oil platforms might
necessitate such a review. An agency may also elect to prepare a
programmatic environmental impact statement (PEIS). A PEIS could
either be prepared to help develop regulations for an industry by
evaluating its potential for environmental, social, and economic impacts or
to evaluate proposed actions sharing geographic and programmatic
similarities after regulations have been established, such as siting a
number of aquaculture facilities in the same general location that plan to
raise the same species.

If an offshore aquaculture industry develops, a variety of individuals and
organizations will have a stake in how the industry is regulated and how it
affects the environment. Specifically, federal agencies would be

In addition to USDA, other member agencies of the Joint Subcommittee on Aquaculture
are: Department of Commerce, Department of the Interior, Department of Energy,
Department of Health and Human Services, EPA, Corps, Small Business Administration,
Agency for International Development, Tennessee Valley Authority, National Science
Foundation, and Farm Credit Administration.

Y42 U.S.C. §§ 4321-4347.
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stakeholders because they would regulate the offshore aquaculture
industry, or guide and fund public research on offshore aquaculture.
Coastal states would be stakeholders because an offshore aquaculture
industry could potentially have impacts on natural resources in their state
waters and provide economic benefits to coastal communities. The
commercial fishing industry would be a stakeholder both because it may
have to share ocean space with aquaculturists, and the offshore
aquaculture industry could affect the environment that supports wild fish
populations. The aquaculture industry would be a stakeholder because it is
interested in developing offshore facilities. Environmental groups would
be stakeholders because they are interested in protecting marine
resources, and the offshore aquaculture industry could affect those
resources. Finally, researchers would be stakeholders because they are
technical experts and want to ensure proper application of scientific
knowledge.

Over the last 5 years, four key studies have been conducted with
stakeholder input that examined, among other things, potential regulatory
frameworks for offshore aquaculture. These four key studies are as
follows:

The Marine Aquaculture Task Force study was developed by a group of
scientists, legal scholars, aquaculturists, and policy experts who sought to
gather information about aquaculture and its positive and negative effects.
The Marine Aquaculture Task Force’s approach to gathering such
information included meeting with aquaculturists, marine scientists,
fishermen, public officials, and others in regional meetings in the states of
Alaska, Florida, Hawaii, Massachusetts, and Washington.

The University of Delaware study was prepared by an interdisciplinary
team with backgrounds in marine policy, law, industry, state government,
environmental protection, and marine science. This study made
recommendations for developing a comprehensive regulatory framework
for sustainable offshore aquaculture in the United States based on
information from literature reviews and consultations with stakeholders
through national and regional workshops throughout the United States.

The Pew Oceans Commission study was developed by a bipartisan,
independent group to identify policies and practices necessary to restore
and protect living marine resources in U.S. waters and the ocean and
coastal habitats on which they depend. The Pew Commission brought
together a diverse group of American leaders from the worlds of science,
fishing, conservation, government, education, business, and philanthropy.
The Pew Commission conducted a national dialogue on ocean issues by
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It Is Important to
Consider Many Issues
in Four Key Areas
When Developing a
Regulatory
Framework for
Offshore Aquaculture

convening a series of 15 regional meetings, public hearings, and
workshops to listen to those who live and work along the coasts.

The U.S. Commission on Ocean Policy study, which was required by the
Oceans Act of 2000, established findings and developed recommendations
for a coordinated and comprehensive national ocean policy. ** The U.S.
Commission had 16 members drawn from diverse backgrounds, including
individuals nominated by the leadership in the United States Senate and
House of Representatives. The U.S. Commission held 16 public meetings
around the country and conducted 18 regional site visits, receiving
testimony from hundreds of people. The study includes detailed
recommendations for reform of oceans policy.

A wide array of issues within four key areas—program administration,
permitting and site selection, environmental management, and research—
are important to consider when developing an offshore aquaculture
program for the United States. Specifically, identifying a lead federal
agency, as well as the roles and responsibilities of other federal agencies
and states, are key to the administration of an offshore aquaculture
program. In addition, permits or leases are important to establish the
terms and conditions for offshore aquaculture operations. Site selection is
also an important component of regulating offshore aquaculture.
Moreover, reviewing environmental impacts of, and monitoring
environmental conditions at, offshore aquaculture facilities are key to
identifying the scope and nature of potential environmental issues that
may require mitigation. Finally, it is important that a regulatory framework
include research to address gaps in current knowledge on a variety of
issues related to offshore aquaculture. Stakeholders whom we contacted
generally agreed on how to address some specific issues within each of the
four key areas but differed on many other issues.

Key Program
Administration Issues

Aquaculture stakeholders that we contacted and key studies that we
reviewed identified specific roles and responsibilities for federal agencies,
states, and regional fishery management councils. Specifically, most
stakeholders and all four studies we reviewed agreed that NOAA should be
the lead federal agency for offshore aquaculture and emphasized that
coordination with other federal agencies will be important. Moreover, the

“Pub. L. No. 106-256, Sec. 3(f)(1), 114 Stat. 647 (2000).
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Roles and Responsibilities of
Federal Agencies

majority of stakeholders we contacted said NOAA should be the lead
agency for research on offshore aquaculture, although stakeholders were
evenly divided about whether NOAA or USDA should be responsible for
promoting or supporting the offshore aquaculture industry. In addition,
stakeholders and three of the key studies we reviewed recommended that
states be involved in the development and implementation of a regulatory
framework for offshore aquaculture.” Stakeholders told us that states
should have the ability to opt out of the offshore aquaculture program, but
that those states that have chosen to participate should not have the ability
to veto individual offshore aquaculture facility proposals. Finally,
stakeholders generally supported regional fishery management councils
having the opportunity to comment on individual offshore aquaculture
facility proposals but did not support councils having other authorities,
such as veto authority, over individual proposals.

Most stakeholders that we contacted and the four key studies that we
reviewed agreed that NOAA should be the lead federal agency for offshore
aquaculture, both to manage a new permitting or leasing program for
aquaculture in federal waters and to coordinate federal responsibilities for
offshore aquaculture. About half of the stakeholders said they supported
NOAA as the lead offshore aquaculture agency because of its experience
managing ocean resources. One study, conducted by the University of
Delaware, also stated that NOAA was the best choice for a lead agency
because of its extensive expertise and knowledge of marine science and
policy. However, a few stakeholders we spoke with who did not agree that
NOAA should be the lead agency said that other agencies, such as USDA
or the Corps, would be better equipped to serve as the lead agency. Two of
the stakeholders who supported USDA explained that since aquaculture is
ultimately an agricultural activity, USDA would be best able to effectively
regulate the industry and coordinate with other agencies. One stakeholder,
who supported the Corps as the lead agency, said that since the Corps is
currently the de facto lead federal agency for aquaculture permitting in
state waters, the Corps should also assume that role for offshore
aquaculture in federal waters.

Most stakeholders, and the University of Delaware study, stated that it was
important for NOAA to develop formal agreements, such as regulations or
memorandums of understanding, with other federal agencies to define the

Marine Aquaculture Task Force, University of Delaware, and U.S. Commission on Ocean
Policy.
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responsibilities, authorities, and procedures for regulating offshore
aquaculture. Some stakeholders also suggested that close coordination
with agencies will allow NOAA to draw on each agency’s expertise when
developing regulations or making permitting decisions. For instance, one
stakeholder said that EPA has expertise in protecting marine water quality
in state waters, and the offshore aquaculture program could draw on that
experience to protect water quality in federal waters. Another stakeholder
suggested that since aquaculture is a food production business, close
coordination with USDA could draw on USDA'’s experience in developing
food production industries. The administration’s 2007 legislative proposal
for offshore aquaculture requires that the Department of Commerce
consult with other federal agencies, as appropriate, while developing
regulations for an offshore aquaculture program.

Despite strong support for NOAA as the lead agency for offshore
aquaculture, stakeholders were about evenly divided on whether those
responsibilities should be assigned to a new NOAA office or an existing
NOAA office. One stakeholder who supported creating a new office in
NOAA said that existing offices currently focus on the conservation of
marine resources and that aquaculture is a fundamentally different
enterprise meriting a separate office that can focus on developing the
aquaculture industry. The studies conducted by the University of Delaware
and the U.S. Commission on Ocean Policy also suggested that a new office
be created to manage the offshore aquaculture program. Of the
stakeholders who said that an existing office should manage the offshore
aquaculture program, a few mentioned that this would keep NOAA small
and streamlined.

A majority of stakeholders also said that NOAA should be responsible for
managing federal research related to offshore aquaculture, including
funding marine aquaculture research and the development of offshore
aquaculture technologies. A few stakeholders emphasized that NOAA
should coordinate on both research and technology development with
other agencies, particularly USDA. Stakeholders who did not support
NOAA as the lead agency for technology development generally supported
USDA or said that the federal government should not support technology
development at all. One stakeholder supported USDA because he said it
has a superior record in developing aquaculture technology for both
freshwater and marine aquaculture. Another stakeholder emphasized that
he did not support government funding for offshore aquaculture
technology development because funding should come from the
aquaculture industry, particularly for any technologies needed to comply
with environmental regulations.
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Roles and Responsibilities of
States

Stakeholders were also about evenly divided on whether NOAA or USDA
should be responsible for promoting and supporting the offshore
aquaculture industry, though a few stakeholders did not think this was a
role for the federal government. One stakeholder who said that NOAA
should promote the offshore aquaculture industry suggested that NOAA
should restructure its mission to support not just offshore aquaculture but
the production of sustainable seafood from wild fisheries, as well as
offshore aquaculture. Another stakeholder said that USDA is the logical
choice to promote and support the offshore aquaculture industry because
it has experience marketing agricultural products. In contrast, a few
stakeholders said that promotion or support of the offshore aquaculture
industry is not a role for the federal government. One stakeholder objected
to government promotion of offshore aquaculture because it amounts to
the government promoting one industry over another, for instance,
promoting offshore aquaculture at the expense of other types of
aquaculture, such as nearshore shellfish aquaculture.

Finally, stakeholders expressed concern over having one agency, such as
NOAA, be responsible for both regulating and promoting the offshore
aquaculture industry because of the potential conflict of interest between
those two responsibilities. One stakeholder suggested that NOAA regulate
the industry and develop offshore aquaculture technologies and that USDA
focus on promoting offshore aquaculture. In this context, at the state level,
Maine, Hawaii, and Washington have each separated their regulatory and
promotion agencies. Despite Hawaii’s and Maine’s separation of these
responsibilities, officials from both states said that agencies have the
ability to balance these competing responsibilities. In fact, one state
official in Hawaii stated that keeping promotion and regulatory
responsibilities together can allow officials to share expertise, thereby
increasing efficiency and resulting in cost savings. A NOAA official said
that NOAA’s mission is to enable marine aquaculture, with appropriate
environmental safeguards, and that the agency has consistently balanced
its missions of enabling and regulating other industries.

Three of the key studies we reviewed recommended that states be
involved in the development and implementation of a regulatory
framework for offshore aquaculture." For instance, the U.S. Commission
on Ocean Policy recommended that any proposed federal permitting and

“Marine Aquaculture Task Force, University of Delaware, and U.S. Commission on Ocean
Policy.
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leasing program be coordinated with aquaculture-related regulations
developed at the state level to provide regulatory consistency to the
industry and manage potential environmental impacts that cross
jurisdictional lines, such as the spread of disease. The administration’s
2007 legislative proposal for offshore aquaculture requires coordination
with coastal states during the process of establishing regulations for
offshore aquaculture.

In addition, a majority of stakeholders supported a policy that would allow
states to opt out of the offshore aquaculture program. If a state chose to
opt out, it would be refusing to allow any offshore aquaculture to take
place in the federal waters adjacent to its state waters. Of those who
supported an opt-out provision, a majority said that states should be able
to opt out of fish aquaculture anywhere in the 200 miles of federal waters
directly offshore from their state waters. A few stakeholders stated that
the opt-out provision should apply only within a certain distance from
shore—ranging from 5 to 12 miles. The administration’s 2007 legislative
proposal for offshore aquaculture includes a provision that would allow a
state to opt out of offshore aquaculture within 12 miles of its coast. NOAA
officials explained that the agency’s decision to limit the opt-out provision
to 12 miles was a policy decision that balanced the need to give states a
reasonable buffer zone and the difficulty of identifying boundaries
between states out to 200 miles in the exclusive economic zone. For
example, while it is relatively clear where the boundaries of Alaska’s state
line would be when extended out to 200 miles, state boundaries on the
New England coast overlap extensively, even relatively close to shore.

Stakeholders who supported providing the states the ability to opt out did
so for various reasons. A few stakeholders said they supported an opt-out
provision because offshore aquaculture could still affect a state’s natural
resources. For example, escaped fish could travel into state waters and
spawn, potentially interbreeding with wild fish populations in state waters,
which could reduce the ability of wild fish to survive. Three stakeholders
said that this provision is necessary for political reasons—that without the
ability for states to opt out, it would be difficult to garner enough support
to enact offshore aquaculture legislation. Stakeholders who opposed the
state opt-out provision also listed various reasons. A few stakeholders
argued that states should not make decisions about the use of federal
resources, and one stakeholder said that allowing states to opt out is
contrary to a nationally stated goal of increasing domestic seafood
production. Other stakeholders proposed more flexible opt-out policies.
For instance, one stakeholder supported a policy that would allow states
to selectively opt out of particular locations, rather than opting out of
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offshore aquaculture entirely. In addition, a few stakeholders mentioned
using an “opt-in” policy, in which states would need to declare their
support for offshore aquaculture before any facilities could be located in
the waters adjacent to their coasts.

Regardless of how the opt-out provision is applied, the majority of
stakeholders agreed that states that participate in the offshore aquaculture
program should not have the ability to veto individual offshore
aquaculture projects. One stakeholder was con