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Executive Summary 
A key role of government is to establish and enforce rules and regulations that 
protect citizens and promote their welfare through ensuring the environmental and 
social quality of life desired. Evidence shows that, while U.S. regulations have 
improved the quality of life over time, unintended consequences of the complex 
regulatory framework in the U.S. have led to adverse economic effects on U.S. 
businesses and citizens and transferred socio-economic and environmental impacts 
to foreign countries. Despite the challenges, aquaculture in the U.S. contributed $4 
billion in total economic output and 22,000 jobs in 2022 from farm businesses alone 
(not including the contributions of supply chain partners). Regulatory reform to 
streamline, simplify, and reduce duplication for U.S. aquaculture producers could 
lead to an estimated 36% increase in economic contributions from existing farms. 

The regulatory framework for aquaculture in the U.S. has been described as one of the 
most stringent in the world (Abate et al., 2016). There are at least 29 Congressional 
Acts governing aquaculture farm operations (siting, management, and operation). 
Staples et al. (2021) quantified the appearance of the words “shall,” “must,” “may 
not,” “prohibited,” or “required” appearing within the United States Code of Federal 
Regulations regulating farmed seafood and estimated there were 170,000 restrictions 
with almost half directed towards production-related activities. U.S. aquaculture 
producers for many years have pointed to overly redundant and complex regulations 
that have led to extensive permitting delays, high costs of compliance, closure of 
aquaculture businesses, and reduced competitiveness in the large U.S. seafood 
market. The U.S. regulatory compliance burden in 2023 was $196 million (9% to 30% 
of total annual costs). Total annual revenue lost because of regulations was $807 
million, indicating that U.S. aquaculture and its economic benefits could have been 
36% greater. Overall, 43% of regulations identified on U.S. aquaculture farms were 
federal, 47% were state, 2% were state-enforced federal mandates, 6% were local 
(municipality, county, district), and <1% were tribal regulations. The regulatory cost 
burden has become one of the top five costs on U.S. aquaculture farms with a 
disproportionately greater negative effect on smaller-scale farms. Combined with 
revenue lost from regulatory action, the U.S. regulatory framework has contributed to 
the slow growth of U.S. aquaculture and the consequent growing dependence on 
imported seafood. 
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This bulletin describes the complex layers of the U.S. regulatory framework that U.S. 
aquaculture producers must navigate. Lists of specific laws and regulations and the 
associated agencies responsible for each were extracted from databases of the nine 
farm-level regulatory cost surveys (of catfish, salmonids, Pacific Coast and Atlantic 
Coast shellfish, baitfish/sportfish, ornamentals in Florida, tilapia, hybrid striped 
bass, and redfish). The aggregated lists of regulations and agencies were then 
supplemented with online searches and input from the aquaculture industry and 
associated industry experts. Federal laws and regulations were summarized in tables 
by categories that included: aquatic animal health, drugs and chemical use, feed use, 
environmental quality, predator control, habitat and wetlands, non-native species, 
proper storage and management of farm supplies and waste management, food 
safety, and social responsibility.  Environmental quality laws and regulations were 
further disaggregated into the categories of water, effluents, and chemical use on 
farms.  Federal mandates for state enforcement of various laws were described along 
with the many state laws and regulations.  

The study offers suggestions for reducing redundancies through streamlining permit 
applications and reporting requirements as well as suggestions for approaches to 
rule development likelier to avoid the redundancies and overlap that currently exist 
across agencies. The study further discusses generic pathways to tackle the 
complexity of the U.S. regulatory framework and to create a more efficient and less 
costly regulatory process that maintains the environmental and social quality 
desired by U.S. citizens.  
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Introduction 
The U.S. regulatory framework has grown and developed in response to the desires of 
its citizens to have a healthy environment and to improve the overall quality of life. 
Characterized as one of the most stringent regulatory frameworks in the world (Abate 
et al., 2016), the U.S. regulatory framework over time has resulted in clear benefits 
from improved quality of air and water resources, safer highways and workplaces, 
and improved public health, among other benefits (OMB, 2017, 2024). Studies have 
found, for example, that higher workforce earnings likely resulting from improved 
public health were associated with reductions in environmental pollution (Zivin & 
Neidell, 2012; Chang et al., 2016; Isen et al., 2017; Currie & Walker, 2019). 

With respect to aquaculture, formal analyses of resource use on U.S. aquaculture 
farms have shown efficient use of water, energy, feed, and other resources (Engle et 
al., 2021b; Engle & van Senten, 2022; Kumar et al., 2023). Moreover, Walsh (2023) 
demonstrated strong alignment of U.S. laws with FAO certification guidelines. As an 
example of the effects of stringent regulation and enforcement structures in the U.S., 
combined with innovations resulting from strong research and Extension support for 
U.S. aquaculture farms, the Seafood Watch Program of the non-profit Monterey Bay 
Aquarium, has rated U.S. farmed seafood as a Best Choice (green rating) for many 
years (Table 1). The Seafood Watch program scores seafood products characterized by 
specific combinations of species, production systems, and countries on ten distinct 
criteria (data availability and quality, effluent, habitat, chemical use, feed, escapes, 
disease, source of stock, wildlife mortalities, and introduction of secondary species). 
Evaluators examine data sources, published literature, and consult with technical 
experts. More recently, U.S. farmed catfish, trout, and farmed oysters and clams have 
been designated as “Super Green” based on the overall ratings.  

U.S. aquaculture has developed its high degree of sustainability through adoption of 
improved, research-based practices (Kumar et al., 2021).  For catfish, these include 
decreased disease losses over time from rapid adoption of an effective vaccine and 
no record of disease transfer to the wild, limited and highly restricted chemical use, 
feeds that use only minimal amounts of fishmeal and fish oil (Li & Robinson, 2021), 
high hydraulic retention times with little effluent discharge (Boyd & Hargreaves, 
2004), use of native species with fry and fingerlings raised on farms, and no 
genetically modified fish used (Seafood Watch-US Channel Catfish, 2022). For 
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rainbow trout foodfish production, the Seafood Watch analysis referred to the 
successful reduction in nutrient discharge from trout farms that outperforms 
regulatory limits, little effect on habitat from the relatively small footprint of trout 
farms, robust regulatory guidance and restrictions on chemical and antibiotic use, 
reduced use of fishmeal in feeds and use primarily of nonmarine fishmeal sources, 
farming a species native to the Western U.S. region where most foodfish trout are 
raised, a comprehensive regulatory system for aquatic animal disease in the U.S., 
fully domesticated stocks, and non-lethal control of predators (Seafood Watch-US 
Rainbow Trout, 2023a). For shellfish such as oysters and clams, the Seafood Watch 
report highlighted the positive effects on water quality from the filter-feeding 
activities of shellfish and minimal impact on habitat, the lack of chemical and feed 
use, the land-based hatchery seed supply, and use of passive, non-harmful barriers to 
predators (Seafood Watch Reports for oysters, 2020; and clams, 2023b).  

Aquaculture in the U.S. was found to contribute $4 billion in total economic output 
and 22,000 jobs in 2022 from farm businesses alone (not including the 
contributions of supply chain partners) (Kumar et al., 2024b). Most aquaculture 
farms are located in rural areas and provide important employment opportunities for 
those in rural communities (Peel & Lloyd, 2008; Krause et al., 2015; Engle & van 
Senten, 2022; Engle et al., 2025b). Aquaculture farms provide economic support to 
high percentages of sectors in the local areas where located (Dicks, 1996; Kaliba et al, 
2004; Kaliba & Engle, 2004; Hegde et al., 2022b; Kumar et al., 2024a; Engle et al., 
2025b).  

Despite the economic contributions of U.S. aquaculture, the stringency of the U.S. 
regulatory framework, as compared to that of international competitors that 
dominate the large U.S. seafood market, has resulted in a competitive disadvantage 
for U.S. aquaculture producers (Thunberg et al., 1994; Engle & Valderrama, 2002; 
Engle & Stone; 2013; Kite-Powell et al., 2013; Farquhar et al., 2017). The U.S. regulatory 
compliance burden in 2023 was $196 million (9% to 30% of total annual costs) (Engle 
et al., 2025a). Total annual revenue lost because of regulations was $807 million, 
indicating that U.S. aquaculture and its economic benefits would have been 36% 
greater. Aquaculture businesses generally face elastic demand that is the result 
largely of the availability of many lower-priced imported substitute seafood products. 
For U.S. aquaculture to compete effectively with imported products, however, the high 
regulatory costs and lost revenue will need to be reduced (Engle & Stone, 2013).  
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U.S. aquaculture producers have pointed to overly redundant and complex 
regulations, extensive permitting delays, high compliance costs, reduced technical 
efficiency on aquaculture farms (van Senten et al., 2018a), closure of aquaculture 
businesses, and reduced competitiveness in the large U.S. seafood market. Facing a 
similar situation in the European Union, suggested recommendations have emerged 
for the EU to require that all seafood imported to the EU meet EU food safety and 
environmental standards (European Commission, 2022).  

Growth of U.S. aquaculture would likely reduce the substantial volume of seafood 
imported into the U.S. Not only would such growth reduce the U.S. seafood trade 
deficit (Rexroad et al., 2021) estimated to be $20.3 billion in 2023 (Davis, 2024), it 
would likely contribute to improved global environmental quality (Helvey et al., 2017; 
Engle, 2019; Froehlich et al., 2020) by replacing imported seafood raised under less 
stringent regulatory frameworks (Abate et al., 2016). Seafood imports have increased 
by approximately 87% from 1995 to 2023 and were accompanied by an approximately 
23% decline in exports (Davis, 2024). While the U.S. seafood market is the largest in 
the world, it is dominated by lower-cost, imported products. 

There is a need for a more complete understanding of the total set of regulations 
faced by U.S. aquaculture producers as the basis for identifying regulatory reform 
mechanisms that reduce negative economic effects without compromising the clear 
societal benefits. This bulletin first summarizes the costs of increased complexity of 
U.S. regulations generally and then describes the complexities of the total set of 
regulations faced by U.S. aquaculture producers from federal, federal regulations 
mandated or assumed by states, state, and local regulations. The bulletin then 
suggests several generic pathways to tackle the complexity of the U.S. regulatory 
framework to create a more efficient and less costly regulatory process.  

Costs of Increasing Complexity of Regulations in the U.S. 
The number of regulations in the U.S. has continued to increase over time. Crews 
(2023) reported a 58% increase in pages in the Federal Register from 1976 to 2023. 
From 2022 to 2023 alone, the number of pages increased by 12% in that one year to 
more than 90,000 pages (Crews, 2023). Dawson and Seater (2013) found that the 
increasing numbers and complexity of regulations have slowed economic growth in 
the U.S. Concerns have emerged over unintended consequences of regulations that 
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have caused delays, increased compliance costs, and created excessive paperwork 
requirements that have been reported to reduce innovation and productivity (Porter 
& van der Linde, 1995; Executive Order 12866, 1993; OMB, 2017). Cost increases from 
regulations in some industries have been passed through to consumers with an 
associated negative effect, particularly for lower- as compared to higher-income 
households (Thomas, 2012) and have contributed to increased income inequality 
(Chambers et al., 2018), but not all businesses can pass increased costs through to 
consumers.  

In heavily regulated industries with higher regulatory costs, greater numbers of 
smaller-scale businesses fail and fewer new businesses enter the industry thereby 
reducing employment growth in those sectors (Bailey & Thomas, 2017). Calls for an 
improved regulatory system include those that emphasize rules that are grounded in 
sound science, are transparent, accountable, streamlined for permitting, sensitive to 
small businesses, and include a retrospective review of rules (Noe, 2016). 

U.S. agriculture has been reported to face complex and redundant regulations (Antle, 
2000; Metcalfe, 2002; Kaplan et al., 2004; Hurley & Noel, 2006; Staples et al., 2021b). 
Staples et al. (2021b) examined a broad regulatory database that focused on state 
food laws associated with protein (animal and aquaculture) supply chains. State 
restrictions were found to range from 2,757 (South Dakota) to a high of 51,668 
(California), with a mean of 21,817 and median of 20,589. Parker et al. (2020) 
concluded that regulations were a major barrier to entry for aquaculture in the 
northeast region (Connecticut, Delaware, District of Columbia, Maine, Maryland, 
Massachusetts, New Hampshire, New Jersey, New York, Pennsylvania, Rhode Island, 
Vermont, West Virginia). 

Reports of the negative effects of the U.S. regulatory system on aquaculture 
businesses date back to 1993 (Rubino & Wilson, 1993; Wirth & Luzar, 2001; Engle & 
Valderrama, 2002; Duff et al., 2003; Engle & Stone, 2013; Knapp & Rubino, 2016; 
Rubino, 2023). Staples et al. (2021a) quantified the appearance of the words “shall,” 
“must,” “may not,” “prohibited,” or “required” appearing within the United States 
Code of Federal Regulations that govern all aspects of the aquaculture market supply 
chain (production, processing, wholesale, distribution, and retail sales). They found 
that, since 1970, aquaculture supply chain regulatory constraints have increased by 
approximately 400%. The aquaculture supply chain is now subject to nearly 170,000 
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regulatory restrictions, with the majority of growth coming from constraints imposed 
on the production stage of the supply chain. Regulatory restrictions imposed on the 
production of aquaculture now account for 47% of all aquaculture supply chain 
regulatory restrictions, while processing, wholesale, distribution, and retail sales 
account for the remaining 11%, 19%, and 23% of restrictions, respectively. Importantly, 
the growth in regulatory restrictions on aquaculture production has largely been 
through increased direct regulatory constraints. From 1970 to 2019, the percentage of 
direct regulations for aquaculture production increased from 47% to 61%. In other 
words, while both direct and indirect regulatory restrictions have increased over time, 
a larger share of the recent regulatory language may have affected the actions and 
behaviors of the producer or production facility compared to those of input suppliers.   

Several Executive Orders have focused on the regulatory burden challenges for U.S. 
aquaculture, including Executive Orders (EO) 12866 (Executive Order 12866, 1993), 
13610 (Executive Order 13610, 2012), 13921 (Executive Order 13921, 2020), and 14094 
(Executive Order 14094, 2023). The 1993 EO 12866, “Regulatory Planning and Review,” 
required that an initial determination that private markets had failed was necessary 
before initiating a rule-making process (Executive Order 12866, 1993). If found that 
private markets had failed, then benefit-cost analysis was required for an 
“economically significant” regulation (economic effect > $100 million) to be 
conducted. The ensuing process should explicitly identify the problem to be 
addressed, determine whether existing regulations created or contributed to the 
problem, assess alternatives to direct regulation, and then design regulations in the 
most cost-effective manner possible. EO 13610 (2012), “Identifying and Reducing 
Regulatory Burdens,” acknowledged the regulatory compliance burden that was 
reported to have resulted in “billions of dollars in regulatory costs and tens of 
millions of hours in annual paperwork burdens” in 2012. Crain & Crain (2023) later 
reported that the cost had increased to $3.1 billion in 2022. EO 13610 provided further 
guidance from the Office of Management and Budget to consider distributive 
impacts in rule-making processes and also set out policies and procedures for 
federal agencies to conduct retrospective review of existing regulations. EO 13921, 
“Promoting American Seafood Competitiveness and Economic Growth”, issued in 
2020 required federal coordination of aquaculture and called for a series of national 
plans that were subsequently developed by the U.S. federal interagency 
Subcommittee on Aquaculture (Interagency Working Group for Aquaculture, 2016). 
The National Strategic Plan for Aquaculture Research, the Strategic Plan to Enhance 

https://ballotpedia.org/Retrospective_regulatory_review
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Regulatory Efficiency in Aquaculture, and the Strategic Plan for Aquaculture 
Economic Development were designed to support growth of U.S. aquaculture (USDA-
SCA, 2024). These plans called for more efficient and predictable aquaculture 
permitting, cutting-edge research and development, regulatory reform to maximize 
commercial fishing, and enforcement of common-sense restrictions on seafood 
imports that do not meet American standards. EO 14094, "Modernizing Regulatory 
Review," amended 12866 (but was revoked in 2025 by EO 14094) and specified 
principles and processes to govern federal agency rulemaking, regulatory planning, 
and regulatory review, and raised the threshold for a “significant” regulation to > 
$200 million. Additional summaries of the national plans are available in Appendix A. 

Aquaculture Farms Face Complicated Layers of 
Regulations 
The U.S. government is complex not just on the federal level, but also because it is a 
republic of 50 sovereign states. Each individual state has the right to enact laws, 
rules, and regulations that pertain to their respective state jurisdiction so long as 
such laws echo, duplicate, or exceed restrictions established by Congress and the 
federal agencies. In some cases, an example being the Clean Air Act, states may not 
exceed federal restrictions unless they petition the U.S. Environmental Protection 
Agency (EPA) to do so.  

Further complexity in the U.S. regulatory framework stems from additional laws, 
rules, and regulations promulgated at the local, county, and district levels. 
Construction, building, zoning, nonnative species, and other regulations at the local 
level affect aquaculture businesses in many ways, including rights to access surface 
and ground water, coastal, and other public resources.  

Attention to the wide array of permits and regulatory requirements across federal, 
state, and local agencies has grown in recent years. DeRooy and Hansen (2025) 
examined state titles, chapters, or high-level sections that relate to fish, fisheries, 
natural resources, environmental conservation, and water. This resulted in 414,011 
documents each of which was a chapter, section, subsection, or paragraph of a 
statute or a regulation, depending on the state. From that collection of 414,011 
documents, all documents that contained the following search terms related to 
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baitfish were extracted: bait, live fish, live finfish, live aquatic, fish live, minnow, 
nongame, non-game, non-game, baitfish. This filtering resulted in 4,587 documents.  

Evidence of the complexity of the regulatory layers faced by U.S. aquaculture 
producers includes the various efforts to attempt to delineate all requirements by the 
many agencies involved. The following summarizes these attempts, but caution is 
needed because most have been one-time efforts that include regulations in effect at 
that point in time without on-going maintenance and updates. In 2020, an Executive 
Order1 (13921, 2020) included directions to begin to address the regulatory challenges 
faced by those seeking to develop marine aquaculture farms by directing federal 
agencies to write a guide to permitting marine aquaculture in federal marine waters 
(NOAA-Fisheries, 2022).  NOAA has also produced three state regulatory summaries 
for the 23 coastal states describing finfish (Hurley, 2021a), shellfish (Hurley, 2021b), 
and seaweed aquaculture leasing and permitting (Hurley, 2021c) (NOAA, 2024). Parker 
et al. (2020) delineated lead agencies and jurisdiction over commercial aquaculture, 
species approved for farming, and links to licenses and permits by each northeast 
state. The North Central Regional Aquaculture Center provides links to state2-specific 
sites on regulations for importing live aquaculture products. The National Sea Grant 
Law Center (2024) delineated specific aquaculture statutes and regulations for each 
of the nine Great Lakes states. The authors listed the base permits or licenses 
required to begin aquaculture operations in each state; approved and prohibited 
species for possession, grow out and sale; scope, or coverage of regulations by 
specific activity (aquatic animal possession, transport, import, and sale); health 
certifications, including viral hemorrhagic septicemia requirements; fish health 
testing requirements; and environmental permitting (i.e., water withdrawal, EPA 

 
 

 

1 “Promoting American Seafood Competitiveness and Economic Growth” 

2 Arkansas, Colorado, Illinois, Indiana, Iowa, Kansas, Kentucky, Michigan, Minnesota, 
Montana, Nebraska, North Dakota, Ohio, Oklahoma, Pennsylvania, South Dakota, Tennessee, 
West Virginia, Wisconsin, and Wyoming. 

https://www.ncrac.org/import_regulations
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National Permit Discharge Elimination System, NPDES, wetlands), and Right-to-Farm 
laws.  

In 2016, NOAA published a fact sheet focused on federal shellfish farming permit 

procedural issues related to compliance with the Endangered Species Act (ESA) and 
Essential Fish Habitat (EFH) mandate by the U.S. Army Corps of Engineers, National 
Marine Fisheries Service (Office of Protected Resources) and U.S. Fish and Wildlife 
Service (NOAA 2016). The fact sheet acknowledged the need for increased efficiencies 
related to ESA compliance, aquaculture best management practices (BMPs), and 
regular reviews and updates.  

These various attempts to assist aquaculture producers to identify the permits and 
regulatory requirements for aquaculture businesses are of value to those interested 
in the specific topic or region addressed by each. While piecemeal, these various 
efforts convey some sense of the interwoven complexities of the total regulatory 
environment and challenges imposed on U.S. aquaculture producers. 

Definitions of Government Policy Instruments 
The complexity of the U.S. regulatory framework includes its associated terminology 
and the distinction among terms such as “laws,” “regulations,” “rules,” “policies,” 
and “executive orders.3” Laws are passed by Congress and signed by the President. 
“Regulations” are the interpretation of a law that is then implemented by one or more 
federal agencies. The rule-making process used by federal agencies includes a public 
comment process and, when the rule is implemented, leads to amendments to the 
Code of Federal Regulations (CFR). Once published in the CFR, the rule is 
implemented by the authorized agency. “Policies” are documents developed by 
agencies to inform the public of the scope and intent of actions based upon law and 

 
 

 

3 See “What’s a Regulation vs. a Law: A Guide to How Government Rules Work” for greater 
detail on terminology used for the regulatory framework. Available at: 
https://govfacts.org/explainer/whats-a-regulation-vs-law-a-guide-to-how-government-rules-
work/. 



 20 

regulation. “Executive Orders” are distinct from laws. Issued by the President, 
Executive Orders direct agencies to focus on specific goals and objectives within the 
framework of law and regulation (Chu & Garvey, 2014), but do not empower agencies 
to act beyond federal law. 

Goal of the Study 
The goal of this study was to describe the complexity that underlies the compliance 
burden of the U.S. regulatory framework across all U.S. aquaculture. Specific 
objectives were to: a) delineate laws and associated jurisdictions of federal agencies 
(including federal regulations mandated or assumed by the states); b) provide a 
general description and examples of state, county, and local regulations; b) 
summarize the overall regulatory compliance burden and revenue lost as a result of 
regulations; and c) identify opportunities to improve regulatory efficiency to improve 
competitiveness of U.S. aquaculture without compromising environmental and social 
quality. Some laws and regulations are specific to aquaculture while others apply to 
many different economic sectors. An individual aquaculture farm; however, must 
comply with all those pertinent to their individual farm. Thus, an individual farm 
faces a many-layered and complex set of regulatory requirements. 

 

Data and Methods 
Data used in the analysis were taken from databases of nine distinct farm-level 
surveys of major sectors of U.S. aquaculture, including the finfish sectors of 
baitfish/sportfish, catfish, hybrid striped bass, redfish, salmonids (trout and 
salmon), tilapia, Florida ornamentals, and the shellfish sectors on the Atlantic and 
Pacific Coasts (Table 2). Surveys were conducted from 2015 to 2022 with data 
adjusted to 2023 values. The nine surveys were each conducted as a census in which 
attempts were made to contact all known farmers in each sector. Response rates 
ranged from 6% (Atlantic Coast shellfish) to 89% (redfish). Coverage rates (calculated 
by dividing the sales reported by respondents in each survey by total industry sales 
values reported from the Census of Aquaculture) ranged from 31% (Atlantic Coast 
shellfish) to 99.8% (redfish). 
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The databases were each examined to extract the lists of specific laws and 
regulations of the agencies mentioned by respondents. The aggregated lists of 
regulations and agencies were supplemented with online searches and input from 
the aquaculture industry and associated industry experts. Results were then 
summarized in tables and descriptive text by the following categories: aquatic 
animal health, drug and chemical use, feed use, environmental quality, food safety, 
and social responsibility. Environmental quality laws and regulations were further 
disaggregated into those related to: water, effluents, chemical use on farms 
(including pesticides), predator control, habitat and wetlands, source of seed, non-
native species, proper storage and management of farm supplies, and waste 
management. 

State and local laws identified by respondents were summarized, but it was beyond 
the scope of this study to delineate specific state laws, statutes, and responsible 
agencies for each regulatory action identified by survey respondents. The study 
concludes with suggested pathways to tackle the complexity of the U.S. regulatory 
framework and processes likely to enhance the efficiency of regulatory processes and 
reduce costs to farms.  

The Total U.S. Aquaculture Regulatory 
Framework: Complex Layers to Navigate 

Aquaculture producers face complex layers of laws, rules, and regulations 
promulgated by federal agencies, state agencies, tribes, and local municipalities, 
counties, and districts (Figure 1). The U.S. federal government is large and complex 
with many entities that include 15 executive departments4 authorized by Congress to 
regulate aquaculture.  Each department has subdivisions variously designated as: 

 
 

 

4 Agriculture, Commerce, Defense, Education, Energy, Health & Human Services, Homeland 
Security, Housing & Urban Development, Interior, Justice, Labor, State, Transportation, 
Treasury, and Veterans Affairs. 
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agencies, services, centers, bureaus, commissions, divisions, administrations, 
offices, corporations, institutes, and divisions.  

The foundation of the U.S. governance structure is that of a constitutional federal 
republic of 50 sovereign states. Each state has jurisdictional authority to develop its 
own regulatory structure through which it enacts its state-specific regulations so 
long as federal requirements are met or exceeded. The right of each state to enact its 
own regulations and regulatory structure results in a wide range of regulatory 
compliance requirements which have been influenced by a state’s history, especially 
those states that began as royal colonies under a variety of foreign governments. 
Adding further complexity is that local municipalities, counties, and districts (i.e. 
water districts and coastal commissions) exercise their authority to promulgate and 
enact ordinances and regulations that affect their geographic jurisdiction. Each 
agency has its own operating procedures, collects its own data, and uses its own 
terminologies. The independence of individual agencies complicates the ability for 
agencies to cooperate in joint regulatory efforts because formal agreements and 
memoranda of understanding are often needed for interaction, cooperation, and joint 
activities across agencies.  

The complexity of the U.S. regulatory framework begins with the myriad, often over-
lapping authorities of federal, state, and local entities. This bulletin focuses on 
identifying and describing the various laws and regulations promulgated. However, 
additional complexity is added in the implementation and enforcement procedures 
of each agency and the degree of training of field inspectors. The high turnover 
reported of staff, especially in state regulatory agencies further adds to the potential 
for varying interpretations of regulations drafted to implement the laws passed. Such 
additional complexities were reported in the various farm-level surveys of U.S. 
aquaculture sectors, but also in the EU by Abate et al. (2018). 

Public comment periods built into the rule-making process by the U.S. Congress 
provide opportunities for the public to comment upon, question, and challenge the 
regulations developed to operationalize the laws that it has passed. Important 
examples include the Clean Water Act, Endangered Species Act, and Federal Food, 
Drug and Cosmetic Act. These public comment opportunities can occur in a variety of 
ways and often result in significant costs and delays to permitting.  In addition, 
public comments can potentially result in the addition of conditions to permits that 
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add unanticipated operational costs in the form of restrictions, prohibitions, or 
requirements. Opportunities include: 1) public comment on preliminary findings of a 
NEPA-required environmental analysis; 2) public comment on the draft permit itself 
through the Federal Register notice including requesting a public hearing; 3) 
opportunities to petition for an Environmental Appeals Board review if individuals are 
not satisfied with the terms of a final permit; 4) public request for federal district 
court review if individuals are dissatisfied by the Environmental Appeals  Board 
decision; and 5) litigation by which the public can file a legal challenge against the 
final permit or, once a permit is active, review publicly available data about whether a 
permittee is in compliance with its permit. Anyone adversely affected by Clean Water 
Act violations may bring a lawsuit against alleged violators of the Act (USEPA 2013). 
Appendix B has greater detail on public comment provisions and procedures. 
Appendix C details the multi-year process of Ocean Era, a company seeking to 
develop the first demonstration marine net pen facility in federal marine waters that 
includes a series of delays related to public comments by various organizations and 
individuals. 

Federal Agencies, Laws, and Regulations 
A total of 2,797 federal regulatory filings5 were reported by survey respondents, with 
the greatest number reported by salmonid producers at 2,176 (Table 3). Federal 
regulations constituted 43% of all U.S. regulatory filings on U.S. aquaculture farms, 
but there was considerable variation among U.S. aquaculture sectors, ranging from a 
low of 12% for redfish to a high of 66% for salmonids (Table 4).  

On the federal level, nine departments, five services, four agencies, two 
administrations, and one commission, along with the U.S. Army Corps of Engineers 
(USACE) and the U.S. Coast Guard (USCG) were identified to have regulatory authority 

 
 

 

5 Regulatory filings include permit applications along with required environmental 
assessments, wetland and other surveys, engineering consultations, and other required 
actions. Routine monitoring and testing (i.e. of effluent discharge, fish health status, etc.) 
were not included. 
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and jurisdiction over some aspect of aquaculture (Table 5). Those specifically 
designated as departments include: Agriculture (USDA), Commerce (DOC), Defense 
(DOD), Health and Human Services (DHHS), Homeland Security (DHS), Interior (DOI), 
Labor (DOL), State (DOS), and Transportation (DOT). The U.S. Environmental Protection 
Agency (EPA) is a stand-alone agency with regulatory entities significant to 
aquaculture that include the Office of Water (which includes the Office of Wastewater 
Management and their Water Permits Division that administers the National 
Pollution Discharge Elimination System Permit) and the Office of Chemical Safety 
and Pollution Prevention (which includes the Office of Pesticide Programs and the 
Office of Pollution Prevention and Toxics). The Equal Employment Opportunity 
Commission (EEOC) is another stand-alone entity. Other agencies and services are 
sub-units within the various departments. The Food and Drug Administration (FDA) 
Center for Veterinary Medicine (CVM) and Center for Food Safety and Applied Nutrition 
(CFSAN) are within the DHHS. The USDA includes the following sub-divisions: Animal 
Plant and Health Inspection Service (APHIS), the Natural Resources Conservation 
Service (NRCS), Farm Service Agency (FSA), Food Safety and Inspection Service (FSIS), 
and the Risk Management Agency (RMA). Within the DOC, the National Oceanic and 
Atmospheric Agency (NOAA) includes the National Marine Fisheries Service (NMFS) 
and its three key regulatory offices: Protected Resources, Habitat, and Sustainable 
Fisheries. The U.S. Coast Guard (USCG), U.S. Citizenship and Immigration Services 
(USCIS), and U.S. Immigration and Customs Enforcement Agency (ICE) are within the 
DHS.  The DOI (DOI) includes the U.S. Fish & Wildlife Service (FWS). The DOD includes 
a Regulatory Program and Permits within the U.S. Army Corps of Engineers (USACE), 
and DOS has authority to issue visas to workers at consulates in their home 
countries following approval by the U.S. Citizenship and Immigration Services 
(USCIS). 

The following sections describe specific federal laws, regulations, and rules that 
pertain to aquaculture. The categories discussed include: aquatic animal health, drug 
and chemical use, feed use, environmental quality (sub-divided into water, effluents, 
chemical use, predator control, habitat, and wetlands), source of seed (source of 
juvenile aquatic animals and plants for grow out), proper storage and management 
of farm supplies and waste management, food safety, and social responsibility. 
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Aquatic Animal Health Laws and Regulations 
USDA-APHIS provides agricultural producers with a broad range of cooperative and 
regulatory programs for protecting the health of animals and plants. The Veterinary 
Services (VS) unit “protects and improves the health, quality, and marketability of our 
nation's animals, animal products and veterinary biologics by preventing, controlling 
and/or eliminating animal diseases, and monitoring and promoting animal health 
and productivity.” The Aquatic Animal Health Program of the VS upholds the mission 
“(t)o protect and improve the health of U.S. farm raised aquatic animals in order to 
produce safe wholesome seafood, healthy recreational and display/ornamental 
animals, as well as protect the nation’s aquatic animal natural resources” (Hartman 
2018) (Table 6).  

The Animal Health Protection Act authorizes U.S. cooperation with states and foreign 
governments. USDA-APHIS is a member of the U.S. Animal Health Association, a 
national organization of state animal health officials, and the World Organization for 
Animal Health (WOAH), an international organization responsible for improving 
animal health. Anyone who becomes aware of a reportable animal disease is required 
to contact their state animal health official and/or APHIS.  The agency will then 
investigate to confirm the report. Reportable diseases are listed by WOAH and the 
USDA-APHIS National Animal Health Reporting System (NAHRS).  

Unlike state implementation of agricultural livestock health regulation which 
functions through a close relationship between APHIS and state animal health 
officials, state fish health regulations are fractured amongst departments of 
agriculture, and fish and game or natural resources. State wildlife-oriented agencies 
are risk averse and can be quite protective, which is reflected in redundant and costly 
fish health testing. 

USDA Veterinary Services Aquatic Trade regulates the import and export of aquatic 
animals. Live fish, fertilized eggs, and gametes may be imported into the United 
States, provided they meet the following USDA import requirements that include: 1) 
shipment is accompanied by a USDA import permit; 2) shipment is accompanied by 
a veterinary export health certificate (issued by a full-time veterinary officer or 
competent authority of the national government of the exporting country), and 3) 
shipment enters through, and undergoes veterinary inspection at a designated U.S. 
Port. 

https://www.usaha.org/upload/Committee/Aquaculture/3_Hartman_VS_Aquatic_2018_AAH_Pr.pdf
https://www.usaha.org/upload/Committee/Aquaculture/3_Hartman_VS_Aquatic_2018_AAH_Pr.pdf
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Exporting live aquatic animals requires completion of a country-specific health 
certificate by a USDA-accredited veterinarian which is then endorsed by an APHIS 
Veterinary Export Trade Services Endorsement Office.  USDA provides online resources 
to identify the import country regulations (International Regulations for Exports and 
to find an endorsement office. If a farm or business is exporting to a country that 
either 1) requires APHIS oversight (regardless of whether export testing is required or 
not), and/or 2) when premises-freedom-level testing is required to export to a 
country, then the farm or business must annually apply for a Registered Aquaculture 
Export Facility (RAEF) inspection and approval. 

The FDA has authority over approval of drugs to be administered to a food animal and 
over the manufacture and distribution of animal feeds (Table 6). FDA publishes a list 
of approved aquaculture drugs and requires that the three antibiotics approved for 
use in aquatic animals be administered only under a Veterinary Feed Directive (VFD) 
issued by a state licensed veterinarian. The Food Safety Modernization Act (FSMA) 
applies to all animal food manufacturers and requires aquaculture feed 
manufacturers to be registered and inspected (by FDA) as a food facility, follow the 
Good Manufacturing Practice rules, have prevention controls in place, and a Food 
Safety Plan. Records of the use of antimicrobial drugs are required (21 U.S.C. 351, 352, 
360b, 371, 374). 

Relevant laws and regulations include: Animal Health Protection Act, VFD, Animal 
Drug Availability Act, FSMA, Animal Welfare Act, Federal Food, Drug, and Cosmetic Act, 
Minor Use and Minor Species Animal Health Act, Talmadge-Aiken Act, Virus Serum 
Toxin Act, Aquatic Animal Health Code of WOAH, and FDA guidance on the safety of 
animal feed maintained and fed on-farm. Civil and criminal penalties are levied 
against those companies and individuals who do not abide by these laws. Additional 
policies include sanitation requirements for feed manufacturing to prevent animal 
food from becoming adulterated. A variety of FDA publications are available that 
provide “Guidance For Industry,” (GFI) on sanitation requirements for feed 
manufacturing to prevent animal food from becoming adulterated. For drugs and 
chemicals, many of the GFIs of value to aquaculture are found under the Minor Use, 
Minor Species nomenclature. 

The FWS, through Title 18 (50 CFR §16.13) (Table 6) requires all live salmonid fish and 
eggs and dead whole, un-eviscerated salmonid imports into the U.S. to be inspected 

https://www.fda.gov/food/food-safety-modernization-act-fsma/fsma-final-rule-preventive-controls-animal-food
https://www.fda.gov/regulatory-information/search-fda-guidance-documents
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for four viruses by FWS-approved Title 50 inspectors located in foreign countries that 
export salmonids to the United States.  The inspectors complete FWS forms 3-2274 
and 3-2275 to include with each shipment. In addition, federal (enforced by FWS) and 
state laws specify invasive species of concern, that include invasive pathogens 
(USGS, 2025),6 and include requirements for notification on invasive aquatic 
pathogens. Civil and criminal penalties are levied against those companies and 
individuals who do not abide by these laws. 

Drug and Chemical Use Laws and Regulations 

U.S. laws regulate and enforce the use of chemicals and drugs in aquaculture. The 
restrictions on chemical and drug use include stringent and lengthy approval 
processes for chemicals and drugs, resulting in few drugs or chemicals approved for 
use in aquaculture. As a result, only three antimicrobials have been approved for use 
in U.S. aquaculture (oxytetracycline dihydrate, florfenicol, sulfadimethoxine/ 
ormetoprim). Those that have been approved are regulated and enforced with 
potential for both criminal and civil penalties imposed on those companies and 
individuals that do not abide by the laws. U.S. federal agencies with authority over 
drug and chemical use in aquaculture include the FDA (DHHS), APHIS (USDA), EPA, 
and FWS (DOI) (Table 7). The FDA CVM reviews and approves drugs and chemicals for 
use in humans and animal feeds, including authority through the Minor Use and 
Minor Species Animal Health Act of 2004 (MUMS) that provides a mechanism for 
drugs to be made legally available to veterinarians to treat minor animal species 
such as fish. The EPA has authority over chemical use primarily through the Toxic 
Substances Control Act (TSCA), to require reporting, record-keeping, testing and 
restrictions on new and existing chemicals to protect human health and the 
environment. Farms that hold an EPA- or state-issued National Pollution Discharge 
Elimination System permit must also report and record drug and chemical usage 

 
 

 

6 USGS web page on Invasive Pathogens states, “Invasive pathogens may also produce 
disease in a larger taxonomic group such as the viral hemorrhagic septicemia virus (VHSV) 
that causes disease in over 50 species of fishes.”  https://www.usgs.gov/science/science-
topics/invasive-pathogens 

https://www.google.com/search?client=firefox-b-1-d&cs=1&sca_esv=2630bfe77e32c1e4&q=Toxic+Substances+Control+Act+%28TSCA%29&sa=X&ved=2ahUKEwjn-KmZj4OQAxWKQTABHaetE2IQxccNegQIAhAB&mstk=AUtExfBKxZQjFsv1EDWcmibfQAc7J1Yv2B98HMg0GpYYE_RUVdPXtgyAzX1hWcNE7wDYVzGZz7Wk18JJswuyZcOaA7F_bG_y68xgZJZDiAvQTeRtBot7kCmNW0TpYFKh0Ml9heN0CryOxYPuFVJCLyCfbvuW86Q46GM2yo9x7m0rQqQ8nKjdbJBymuiYOcxHiAM2wb1yAZOHqomFELy4cSyymwIOCFoi9bq97d82UFA9YMtTeveQ6m8v2zg94Q7onXu0l6Y&csui=3
https://www.google.com/search?client=firefox-b-1-d&cs=1&sca_esv=2630bfe77e32c1e4&q=Toxic+Substances+Control+Act+%28TSCA%29&sa=X&ved=2ahUKEwjn-KmZj4OQAxWKQTABHaetE2IQxccNegQIAhAB&mstk=AUtExfBKxZQjFsv1EDWcmibfQAc7J1Yv2B98HMg0GpYYE_RUVdPXtgyAzX1hWcNE7wDYVzGZz7Wk18JJswuyZcOaA7F_bG_y68xgZJZDiAvQTeRtBot7kCmNW0TpYFKh0Ml9heN0CryOxYPuFVJCLyCfbvuW86Q46GM2yo9x7m0rQqQ8nKjdbJBymuiYOcxHiAM2wb1yAZOHqomFELy4cSyymwIOCFoi9bq97d82UFA9YMtTeveQ6m8v2zg94Q7onXu0l6Y&csui=3
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including spills (USEPA, 2004a). The EPA also regulates the use of pesticides under 
the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA), requiring registration 
of all pesticides sold or distributed in the U.S. EPA can authorize limited use of 
unregistered pesticides to address emergencies (Section 18) and special local needs 
(Section 24c registrations). The FWS authority through the Endangered Species Act 
(including the Critical Habitat provisions) to protect endangered species includes 
negative effects of chemicals on endangered species and their habitat. The Federal 
Insecticide, Fungicide and Rodenticide Control Act is enforced by EPA, but is subject 
to consultations with FWS. 

U.S. law strictly regulates the use of antimicrobial agents. Other than the three 
antibiotics approved for use in aquaculture, all other antimicrobials are strictly 
prohibited, including those listed by the World Health Organization (WHO) as highly 
and critically important to human health. U.S. law further specifies that FDA-approved 
antimicrobial agents can be used only if prescribed by a licensed veterinarian 
following diagnosis of a specific disease. Antibiotics have not been available over the 
counter to U.S. aquaculture since January 1, 2017, when all approved antibiotics were 
classified as Veterinary Feed Directive (VFD) drugs. Therefore, there is no option to 
legally purchase antimicrobial agents by an aquaculture producer unless a 
veterinarian maintains the required veterinary-client-patient relationship and writes 
a prescription (based on diagnostic testing results) for each specific farm for an 
approved drug. U.S. laws strictly prohibit prophylactic use of antimicrobials by 
aquaculture producers.   

The FDA Center for Veterinary Medicine regulates the manufacture, distribution, and 
use of animal drugs and ensures that drugs used in food-producing animals, 
including fish and crustaceans, are safe and effective and that foods derived from 
treated animals are free from potentially harmful drug residues. The FDA has 
jurisdiction over all new animal drugs through the Federal Food, Drug, and Cosmetic 
Act (as amended in 1968) and regulates the manufacture and distribution of food 
additives and drugs to be fed to aquatic animals, including aquatic animal feed 
products. U.S. law (FSMA) requires diagnosis by licensed veterinarians or fish health 
professionals to have access to medications for their fish with a VFD. When the 
farm’s fish health professional is not a licensed veterinarian, the diagnostic report is 
provided to a licensed veterinarian who writes the prescription to provide to the feed 
mill for medicated feed authorization. 

https://www.epa.gov/enforcement/federal-insecticide-fungicide-and-rodenticide-act-fifra-and-federal-facilities
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The FDA further provides guidance on the safety of animal feed maintained and fed 
on farms along with sanitation requirements for feed manufacturing. Animal feed 
manufacturing, distribution, and use of animal drugs is regulated by the FDA to 
ensure that drugs used in fish production are safe and effective and that U.S. farmed 
seafood is free from potentially harmful drug residues.  

The responsibility to test veterinary biologic products made by domestic 
manufacturers and inspect production facilities, methods, and records is with APHIS. 
U.S. manufacturing facilities of veterinary biologics are licensed, and import permits 
are required for veterinary biologics produced in other countries.  

The EPA has authority over the registration and licensing of pesticides to protect the 
environment. With respect to aquaculture, EPA has jurisdiction over disinfectants, 
sanitizers, and aquatic treatments used solely for the control of algae, bacterial 
slime, or pest control (excluding pathogens in or on fish). The EPA works with its 
federal, state, and tribal regulatory partners to ensure compliance with pesticide laws 
and regulations to protect human health and the environment. States license 
pesticide applicators and may regulate the sale or use of any registered pesticide. 
However, the regulation on the sale and use of the pesticide must not permit any sale 
or use prohibited by the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA). In 
addition, the state shall not impose any requirements for labeling or packaging in 
addition to, or different from, those imposed by FIFRA. A state may register additional 
uses of a federally registered pesticide within the state to meet local needs unless 
EPA previously denied, disapproved, or canceled such use. Under FIFRA §26, a state 
shall have primary enforcement responsibilities for pesticide use violations if EPA 
determines that such state has adopted and is implementing adequate pesticide 
use laws and regulations, enforcement procedures, along with recordkeeping and 
reporting requirements. Under FIFRA, states have broad authority to regulate 
pesticides; however, it is unlawful for states to impose or continue any requirements 
for labeling or packaging in addition to or different from those required under FIFRA.  

The EPA regulations are enforced by state-specific authorized agencies, often 
designated as a department of environmental quality or with a similar title. The FWS 
and NMFS also may engage in regulating chemical use (e.g., therapeutants, 
pesticides, fungicides, rodenticides) when a federal agency requests an Endangered 

https://www.epa.gov/enforcement/federal-insecticide-fungicide-and-rodenticide-act-fifra-and-federal-facilities
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Species Act Section 7 consultation on a proposed permit when the proposed 
chemical use may negatively affect endangered species or their habitat.  

In the U.S., civil and criminal penalties can be levied against those companies and 
individuals (including veterinarians, feed manufacturers, veterinary biologic 
companies and others that do not comply with the law. The relevant statute [CFR 9-I-
161.7] states, “... anyone who performs accredited veterinarian duties that he or she is 
not authorized to perform will be subject to such criminal and civil penalties.” In 
addition, violating federal permit conditions will result in administrative action by 
the agency, civil or criminal penalties, or permit cancellation. An example is available 
at: EPA NPDES. 

Feed Use Laws and Regulation 

In addition to laws related to use of antimicrobials in fish feed, other laws prohibit 
the use of fish that have been caught illegally for use in fishmeal that is used in 
some aquaculture feeds. Specifically, U.S. law requires enforcement by NOAA and the 
USCG of regulations of illegal, unreported, and unregulated (I.U.U.) fishing, through 
the Illegal, Unreported and Unregulated Fishing Enforcement Act of 2013 (159 
Congressional Record 69) (Table 8). The fishmeal used in fish feeds in the U.S. is 
primarily from menhaden caught off the east coast and the Gulf of America, 
supplemented with seafood trimmings (pollock, crab or shrimp) obtained from North 
American Pacific region seafood processors (NOAA-Fisheries, 2025) or sardines 
harvested from the Gulf of California. Oversight of the menhaden fishery and 
commercial harvest is provided by the Gulf States Marine Fisheries Commission and 
the Atlantic States Marine Fisheries Commission through periodic stock 
assessments that have continued to indicate that the harvest is sustainable (MSC, 

2025; Accesswire, 2024; Atlantic States Marine Fisheries Commission, 2025). All wild-
captured fishmeals used by U.S. fish feed producers are certified sustainable through 
the Aquaculture Stewardship Council (ASC International - Aquaculture Stewardship 

Council). 

Environmental Quality Laws and Regulations 

The National Environmental Protection Act (NEPA) requires federal agencies to assess 
the environmental effects of their proposed actions prior to decision-making on 

https://www.epa.gov/sites/default/files/2020-07/documents/nm0020770_part_iii.pdf
https://finance.yahoo.com/news/gulf-menhaden-population-confirmed-healthy-202000038.html?guccounter=1
https://finance.yahoo.com/news/gulf-menhaden-population-confirmed-healthy-202000038.html?guccounter=1
https://asmfc.org/species/atlantic-menhaden/
https://asc-aqua.org/
https://asc-aqua.org/
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permit applications, adopting federal land management actions, and constructing 
highways and other publicly-owned facilities. NEPA is implemented by the Council for 
Environmental Quality (CEQ) within the White House.  The law essentially ensures 
that a federal agency does not permit an activity in conflict with another federal 
agency’s authorities. The EPA prepares its own NEPA documents for certain activities 
and reviews and comments on the Environmental Assessments (EAs) or 
Environmental Impact Statements (EISs) prepared by other federal agencies. Key 
aspects of environmental protection include laws related to water quality, effluents, 
chemical and pesticide use, predator control, habitat and wetlands, non-native 
species, and storage and management of farm supplies. 

Effluents  

The Federal Water Pollution Control Act  (Clean Water Act) authorizes the EPA and the 
USACE to establish and enforce guidelines and national standards for pollutant 
discharges to surface waters.7 (Table 9).   As authorized by the Clean Water Act (CWA), 
EPA administers the National Pollutant Discharge Elimination System (NPDES) to 
establish pollutant monitoring and reporting requirements to protect the quality of 
surface waters. A state, territory, or tribe may receive authorization for one or more of 
the NPDES program components. EPA provides a table showing the status of state 
authorizations. EPA reviews all state-issued NPDES permits and may issue permits 
within a state that has received authorization.  In almost all cases, EPA retains 
authority to implement the program on tribal lands. The USACE, within CWA Section 
404, regulates the discharge of physical materials such as installing a piling, 
dredging and filling, and placing shellfish cultch. The River and Harbors Act (RHA) 
authorizes the USACE to regulate structures in navigable waters. In marine waters, 
NOAA provides consultations with USACE relative to critical habitat for ESA-listed and 

 
 

 

7 The Clean Water Act defines "pollutant" as something being dredged, spoil, solid waste, 
incinerator residue, sewage, garbage, sewage sludge, munitions, chemical wastes, biological 
materials, radioactive materials, heat, wrecked or discarded equipment, rock, sand, cellar 
dirt, and industrial, municipal, and agricultural waste discharged into water.  

https://www.epa.gov/cwa-404/permit-program-under-cwa-section-404
https://www.epa.gov/npdes/npdes-state-program-authority
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species managed under the Magnuson-Stevens Fishery Conservation and 
Management Act (MSA). 

Within the Clean Water Act all aquaculture facilities are categorized as a point source 
of pollution and subject to industrial regulations. All aquaculture farms are included 
in these regulations and are referred to as concentrated aquatic animal production 
(CAAP) facilities. The EPA made a regulatory decision to not require a NPDES permit 
for pond production facilities, alligator farms, molluscan shellfish farms, and those 
farms that fall below warm or coldwater fish production thresholds for permitting. 
However, following litigation focused on discharge by a shellfish hatchery, some 
states now require an NPDES permit for shellfish hatcheries. 

Conflicting Instructions by Inspectors in the Same Agency 

A small-scale trout farmer constructed raceways to raise trout on his 
property. The water was supplied from a spring that was also on his property 
(the name of the spring is the farmer’s family name). The spring water 
flowed through the raceways, then through a small branch of a creek a short 
distance to the main creek itself. He was told by an inspector from that 
state’s department of environmental quality that he had to quit using the 
branch of the creek (on the farmer’s land) for the effluent from the raceways 
and instead install an underground pipe to convey water from his raceways 
to the main creek. He complied, spending approximately $25,000 to $30,000 
(in 2023 values) to do so. A different inspector from the same agency then 
told the farmer that the underground pipe that he had installed was in 
violation of the Clean Water Act. The farmer was told to permanently block 
the pipe, which he did. The farmer went to court to contest the threat of a 
felony charge from the second inspector and the court ruled in his favor. The 
state agency then further imposed additional testing that increased costs 
to the farm. The farmer was never compensated for the expenses incurred as 
a result of the erroneous instructions from the first inspector. 

Chemical Use on Farms  

The EPA requires all pesticides sold or distributed in the U.S. to be registered, but EPA 
can authorize limited use of pesticides to address emergencies (Section 18 

https://www.epa.gov/npdes/aquaculture-npdes-permitting
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registration) and, through FIFRA, for special local needs (Section 24c registration) 
(Table 9). Relevant laws include FIFRA and TSCA.  

Toxic Chemicals  

EPA requires reporting, record-keeping and testing requirements, and restrictions 
relating to chemical substances and/or mixtures through the Toxic Substances 
Control Act of 1976 (TSCA) (Table 9).  

Pertinent to aquaculture is the selection, application and disposal of paints or 
sealants in compliance with manufacturer labeling. Certain substances are generally 
excluded from TSCA, including, among others, food, drugs, cosmetics, and pesticides. 
Civil and criminal penalties are levied against those companies and individuals who 
do not abide by these laws. 

Pesticide Use  

The EPA works with its federal, state, and tribal regulatory partners to assure 
compliance with pesticide laws and regulations to protect human health and the 
environment (Table 9). State departments of agriculture work with EPA to enforce 
restrictions on pesticide use and conduct the required training for Certified Pesticide 
Applicators. State natural resource agencies protect wildlife and natural resources 
through their authorization and jurisdiction over resources within state boundaries. 
Civil and criminal penalties are levied against those companies and individuals who 
do not abide by these laws. 

Predator Control  

The FWS enforces the Endangered Species Act and Migratory Bird Treaty Act.  The 
Migratory Bird Treaty Act (MBTA) protects all birds, except house sparrow, European 
starling, pigeon and regulated game birds, through joint permitting by FWS and WS 
and in some states by permit by a state agency (USDA-APHIS-Wildlife Services, 2020) 

http://www.fws.gov/scripts/exit-to-fed.cfm?link=http://www.nmfs.noaa.gov/&linkname=NOAA%20Fisheries
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(Table 10). The Endangered Species Act (ESA) expressly prohibits the “take” 8 of an 
endangered species and most species listed as threatened. If ESA-listed threatened 
species may be taken parenthetically to an operation under described conditions, 
FWS or NMFS may issue an incidental take permit.  

Relevant laws include the Endangered Species Act, the Migratory Bird Treaty Act, the 
Fish and Wildlife Coordination Act, or the Lacey Act through FWS or NMFS wildlife 
officers. Laws are actively enforced by FWS and state wildlife officers in each state. 
U.S. wildlife officers undergo the same training and have the same authority as law 
enforcement officers. NMFS law enforcement authorizes state wildlife officers to 
enforce federal marine fishery regulations, whereas FWS works in partnership with 
state wildlife law enforcement. On U.S. catfish farms, compliance with the Migratory 
Bird Treaty Act accounted for 90% of the regulatory costs associated with migratory 
birds (Hegde et al., 2023). Specific to migratory birds, farmers first request a permit 
from WS (USDA) which prescribes nonlethal and lethal deterrence methods used on 
the farm and then provide that permit with an application and fee to a FWS Regional 
Office or the FWS electronic permitting system for a farm-specific individual 
depredation permit. 

The Marine Mammal Protection Act (MMPA) prohibits the killing, hazing, or disturbing 
of marine mammals (e.g., whales, dolphins, porpoises, seals, and sea lions). The 
NMFS classifies fisheries, including marine aquaculture, into one of three categories 
of risk to marine mammals based upon prior history of animal death, injury, or 
entanglement.  Depending upon the risk category NMFS has assigned, shellfish 
farmers must contact a NOAA Fisheries regional office for more information on how 
to submit a Marine Mammal Authorization Program registration/renewal form and 
the $25 processing fee to receive or renew authorization certificates. 

Under the Endangered Species Act of 1973, take of a single individual of an 
endangered or threatened species is a criminal misdemeanor with penalties of up to 

 
 

 

8 Within the ESA, the term "take" means to harass, harm, pursue, hunt, shoot, wound, kill, 
trap, capture, or collect, or to attempt to engage in any such conduct. 
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1 year imprisonment and fines pursuant to a maximum of $50,000. Under the 
Migratory Bird Treaty Act of 1918 (MBTA), misdemeanor offenses have fines up to a 
maximum of $5,000 and/or imprisonment for not more than six months for 
individuals, or $10,000 for an organization. Felony offenses have fines up to a 
maximum of $250,000 and/or imprisonment for not more than two years for an 
individual or $100,000 for an organization. Under the Marine Mammal Protection Act, 
any person who knowingly violates any provision of the Act, permit, or regulation 
issued shall, upon conviction, be fined not more than $20,000 for each such 
violation, or imprisoned for not more than one year, or both.  

The Lacey Act prohibits the importation, exportation, transportation, sale, receipt, 
acquisition, or purchase of any fish, wildlife, or plant taken, possessed, transported, 
or sold in violation of any law, treaty, or regulation of the United States or any Indian 
tribal law, or foreign law. The law also requires that all containers used to ship wildlife 
be properly marked and prohibits false labeling. Lacey Act prosecutions fall into three 
categories, each carrying different penalties. Prosecutions can be for “felony” or 
“misdemeanor” trafficking violations of the Lacey Act, or for “false labeling.” If an 
individual “knew” or “was generally aware of” the illegal nature of the wildlife and the 
value of the wildlife was over $350, he/she may be prosecuted and convicted of a 
felony. If that happens, the maximum penalty is up to 5 years in prison and/or a 
$250,000 fine. The maximum fine is raised to $500,000 in the case of an 
“organization,” including a business. A misdemeanor is not as severe and carries 
lower penalties. Misdemeanor penalties are up to a year in prison and/or a $100,000 
fine ($200,000 for organizations). The final Lacey Act offense is false labeling. If the 
products have a market value of less than $350, false labeling is a 1-year/$100,000 
misdemeanor, but if the value is greater than $350, the offender may be charged with 
another 5-year/$250,000 felony (CRS, 2025; Rumley 2010). Given that the Lacey Act 
can be invoked for infractions of foreign, federal, state or tribal natural resource laws, 
federal prosecutors will default to using the Lacey Act as a means to achieve the 
severest punishment. 

Habitat  

The FWS and NMFS are authorized to protect wildlife, habitat, and biodiversity and 
regulate critical habitat under the Endangered Species Act (U.S. Fish and Wildlife 
Service, 2020; Critical Habitat | NOAA Fisheries) (Table 11). Critical habitat designations 

https://www.fisheries.noaa.gov/national/endangered-species-conservation/critical-habitat
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encompass the geographical area occupied by the species at the time of listing that 
contain physical or biological features essential to conservation of the species and 
that may require special management considerations or protection; and specific 
areas outside the geographical area occupied by the species if the agency determines 
that the area itself is essential for conservation. Typically, these areas are limited to 
publicly (federal or state) owned lands and waters.  The most common interaction 
with critical habitat designations occurs when a farm applies for a federal permit. 
During the ESA Section 7 consultation, either FWS or NMFS recommends permit 
conditions to avoid impacts to the listed species or the critical habitat that may 
include the farm location. 

The Magnuson-Stevens Fishery Conservation and Management Act (MSA) mandates 
the identification of essential fish habitat (EFH) for federally managed marine 
species as well as measures to conserve and enhance the habitat necessary to fish to 
complete their life cycles (Table 11). Federal agencies are required to consult with 
NMFS on any action authorized, funded, or undertaken that may adversely affect EFH. 
Section 305(b) of the MSA outlines this consultation process for activities proposed 
by federal or state agencies that adversely affect EFH. A federal fishery management 
council may comment on and make recommendations to NMFS and other federal or 
state agencies that may affect EFH for fishery resources under its authority. 

Extensive, multiple-year delays in shellfish permitting 

Shellfish farmers on the West Coast face complex and confusing 
jurisdictions and authorities when seeking to obtain a new permit, renew a 
permit, or expand the farm acreage. Shellfish permits require approvals by 
federal, state, regional, and local agencies that include USACE, other federal 
and state agencies with marine resource regulatory authority, regional water 
quality boards, local coastal commissions, and water and harbor districts. In 
one specific case on the Pacific Coast, a company invested several million 
dollars on environmental reviews and had obtained a pre-permit to expand 
acreage. Shortly before the company’s existing permit was set to expire, a 
group of environmental NGOs filed a lawsuit involving eelgrass bed 
encroachment on shellfish farms. While the interactions of shellfish, sea 
grasses, and other flora and fauna are complex, there is growing evidence 
that many of the effects of shellfish farms on sea grasses are positive. In the 
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case described here, as in other cases on the Pacific Coast, the farm had 
invested millions of dollars on environmental studies to understand such 
interactions where their farm was located, only to experience costly delays in 
the permitting process. 

Under the authority of the Clean Water Act, the EPA and USACE protect the navigable 
waters of the United States (WOTUS) that may include certain wetlands through a very 
controversial, litigated and frequently amended WOTUS definition (Table 11). As a 
result, EPA jurisdiction includes responsibility to protect habitat and wetlands as 
part of its environmental protection responsibilities under the Clean Water Act. The 
USACE authority is through Section 404 permits required for placement of dredged or 
fill materials to prepare substrate of a water body and for placing fill in waters to 
construct impoundments, including in wetland areas. The USACE jurisdiction over 
wetlands is therefore related to its responsibility to issue permits for structures to be 
built in wetland areas. Civil and criminal penalties are levied against those 
companies and individuals who do not abide by these laws. 

Incentive programs have been created to conserve wildlife habitat and biodiversity 
with the NRCS that include: Environmental Quality Incentives, Voluntary Public 
Access and Habitat, Regional Conservation Partnership, Agricultural Management 
Assistance, Conservation Innovation Grants, Wetland Mitigation Banking, 
Conservation Stewardship, Conservation Reserve, Agricultural Conservation 
Easement, Healthy Forests Reserve, Wetland Reserve Easement, Wetland Reserve 
Enhancement, and the Agricultural Land Easements programs (Table 11). Details are 
available at: https://www.nrcs.usda.gov/programs-initiatives. 

Wetlands  

The EPA, FWS, NMFS, USACE, and NRCS engage in wetland regulations and permitting 
under the authority of the Clean Water Act (jurisdiction and wetlands) (Table 11). The 
EPA develops and interprets policy, guidance, and environmental criteria used in 
evaluating permit applications; determines scope of geographic jurisdiction and 
applicability of exemptions; and, reviews and comments on individual permit 
applications. Section 404 of the Clean Water Act regulates the discharge 
of dredged or fill material into waters of the United States, including wetlands.  The 
USACE is authorized to issue permits for these activities. The Clean Water Act also 

https://www.epa.gov/wotus
https://www.nrcs.usda.gov/programs-initiatives
https://www.epa.gov/cwa-404/policy-and-guidance-documents-under-cwa-section-404
https://www.epa.gov/node/176979/
https://www.epa.gov/cwa-404/overview-clean-water-act-section-404
https://www.epa.gov/cwa-404/further-revisions-clean-water-act-regulatory-definition-discharge-dredged-material
https://www.epa.gov/cwa-404/final-revisions-clean-water-act-regulatory-definitions-fill-material-and-discharge-fill-0
https://www.epa.gov/node/176979/
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provides states and tribes the option of assuming administration of the Clean Water 
Act Section 404 permit program in certain waters within state or tribal 
jurisdiction. The NRCS is responsible for the certification of wetlands determination 
and manages the Wetland Mitigation Banking Program and other incentive programs 
that include conservation of wetland areas such as the Wetland Reserve Easement 
and Wetland Reserve Enhancement Partnership programs. Civil and criminal 
penalties are levied against those companies and individuals who do not abide by 
these laws. 

Structures in Navigable Waters of the United States 

The USACE is authorized by the Rivers and Harbors Act (Table 11). Section 10 requires 
authorization from the Secretary of the Army, acting through the USACE, for the 
construction of any structure in or over any navigable water of the United States. 
Structures or work outside the limits defined for navigable waters of the United 
States require a Section 10 permit if the structure or work affects the course, location, 
or condition of the water body. The law applies to any dredging or disposal of dredged 
materials, excavation, filling, re-channelization, or any other modification of a 
navigable water of the United States, and applies to all structures, from the smallest 
floating dock to the largest commercial undertaking. It further includes, without 
limitation, any wharf, weir, boom breakwater, jetty, bank protection (e.g. riprap, 
revetment, bulkhead), mooring structures such as pilings, aerial or subaqueous 
power transmission lines, intake or outfall pipes, permanently moored floating 
vessel, tunnel, artificial canal, boat ramp, aids to navigation, and any other 
permanent, or semi-permanent obstacle or obstruction. The USACE permit application 
and review is quite extensive and includes navigation, water quality, fish and wildlife, 
and historic, cultural, scenic, and recreational considerations. 

Private Aids to Navigation  

The U.S. Coast Guard (USCG) is authorized by a variety of Congressional Acts to 
ensure navigational safety which includes requiring signage, lights or buoys for 
shellfish or fish production facilities located within navigable waters of the United 
States, and the updating of NOAA navigational charts with farm location and marking 
information. Fish and shellfish farmers must apply to the Commander of the Coast 
Guard District to establish and maintain, discontinue, change, or transfer ownership 

https://www.ecfr.gov/current/title-33/chapter-II/part-320/section-320.4
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of a private aid to navigation (PATON), in which the aid is or will be located along with 
a copy of the USACE permit (if applicable) and private aid project information. There 
is no application fee. 

Source of Seed  

State agencies regulate the management of wild fish and prohibit capture of wild fry 
and/or fingerlings (seed) without a permit. Similarly, NMFS regulates the harvest of 
juvenile marine species in federal marine waters under an Exempted Fishing Permit. 
Farmers seeking this permit should contact a NMFS Office of Aquaculture regional 
aquaculture coordinator for information or assistance. Civil and criminal penalties 
are levied against those companies and individuals who do not abide by these laws. 

Non-native and Native Species  

The FWS regulation of non-native species is authorized through the Non-indigenous 
Aquatic Nuisance Prevention and Control Act, the National Invasive Species Act, the 
Lacey Act, and the Convention on International Trade in Endangered Species of Wild 
Fauna and Flora (CITES)/Endangered Species Act (ESA) (Table 12). Under the authority 
of the Lacey Act, the FWS identifies and prohibits importation of wildlife deemed to 
be injurious or potentially injurious to the health and welfare of human beings, to the 
interest of forestry, agriculture, and horticulture, and to the welfare and survival of 
the wildlife or wildlife resources of the United States. Wildlife is defined as being wild 
mammals, wild birds, amphibians, reptiles, fishes, crustaceans, mollusks and their 
offspring or eggs. Plants and organisms other than those stated cannot be listed as 
injurious wildlife. Any such importation into or the transportation of live wildlife or 
eggs thereof between the continental United States, the District of Columbia, Hawaii, 
the Commonwealth of Puerto Rico, or any territory or possession of the United States 
by any means whatsoever, is prohibited except for certain purposes and under 
certain conditions. Many states duplicate all or some of the FWS-listed injurious 
wildlife. As of this writing, 785 species were identified as “injurious wildlife”. The risk 
to the U.S. aquaculture community is to receive a foreign shipment or a shipment 
from another state that includes one or more of the FWS-listed or state-listed 
species. 

https://media.defense.gov/2020/Sep/03/2002490486/-1/-1/0/1625-0011%20INST_R0_2017.PDF
https://www.fisheries.noaa.gov/contact-directory/regional-aquaculture-coordinators
https://www.fws.gov/library/collections/list-injurious-wildlife
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The FWS or NMFS have federal authority under the Lacey Act to support and reinforce 
foreign, state, or tribal natural resource law. Management authority for resources 
within the boundaries of each state lies with each state’s fish and game agency, but 
state agencies can request assistance from FWS or NMFS to impose more serious 
penalties under the authority of the Lacey Act. The Lacey Act prohibits the 
importation, exportation, transportation, sale, receipt, acquisition, or purchase of any 
fish or wildlife or plant taken, possessed, transported, or sold in violation of any law, 
treaty, or regulation of the United States or any Indian tribal law, or foreign law. The 
law also requires that all containers used to ship wildlife be properly marked and 
prohibits false labeling.  

State agencies (fishery, natural resources, or agriculture), local governments (e.g., 
counties and cities), and tribes may also prohibit or restrict animal and plant species 
recognized as posing a risk to people, infrastructure, businesses (e.g., agriculture), or 
natural resources. As of this writing, there exists no national database identifying 
state, tribal or local government regulated species.  Farmers are strongly advised to 
contact state fishery, natural resource or agriculture agency or a state cooperative 
Extension agent specializing in aquaculture for information. Civil and criminal 
penalties are levied against those companies and individuals who do not abide by 
these laws. 

The FWS requires a license and permit to import, export, or re-export live animals and 
plants under the Lacey Act or Convention on International Trade in Endangered 
Species of Wild Fauna and Flora (CITES). The U.S. is authorized to participate in CITES 
by an ESA provision.  The Convention has 185 members representing countries or 
regional economic integration organizations. The goal is to ensure international trade 
of wild animals and plants and plants do not threaten species survival. Licensure and 
permits are acquired from the FWS Office of Law Enforcement. Import and export can 
only occur through designated ports, shipment must include FWS Form 3-177, a 
permit issued by the exporting county, and is subject to inspection and inspection 
fees. 

Proper Storage and Management of Farm Supplies  

The EPA promulgates and enforces regulations related to proper storage and 
management of farm supplies, including fuel, pesticides, other farm supplies, and 
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wastes, and provides guidance for doing so (Table 13). The EPA works with its federal, 
state, and tribal regulatory partners to ensure compliance with pesticide laws and 
regulations to protect human health and the environment. These partners include 
state departments of environmental quality (specific names of departments vary 
state by state) for regulation of storage of fuel/oil and solid waste disposal, and state 
departments of agriculture that regulate agricultural chemicals and their storage. 
The USACE role in wetlands protection includes the need for appropriate waste 
management and on-farm storage to prevent spills and effects on wetlands and 
other areas. Civil and criminal penalties are levied against those companies and 
individuals who do not abide by these laws. The FDA sanitation requirements for 
animal feed extend to storage on farms.  

Waste Management  

Waste management on farms is regulated by the EPA through specific guidelines for 
proper management of farm wastes (Table 13). Enforcement is largely through state 
partners. These partners include state departments of environmental quality 
(specific names of departments vary state by state) for regulation of storage of 
fuel/oil and solid waste disposal, and state departments of agriculture that regulate 
agricultural chemicals and their storage. Civil and criminal penalties are levied 
against those companies and individuals who do not abide by these laws.  

Transportation 

The U.S. Department of Transportation (DOT) is authorized by numerous 
Congressional Acts, including provisions inserted into appropriation bills, to regulate 
the design and operation of commercial motor vehicles (trucks with a gross vehicle 
weight exceeding 26,000 pounds), the qualifications and training of Commercial 
Motor Vehicle (CMV) drivers that utilize federal highways, and the construction of 
vehicles transporting hazardous materials which includes compressed or liquified 
oxygen.  Typically, state transportation agencies mirror those regulations, but can be 
more restrictive.  

DOT, through the Federal Aviation Administration, also regulates activities adjacent 
to airports to prevent wildlife-aircraft strikes.  Aquaculture has been categorized as a 
hazardous wildlife attractant with a setback for farms of five miles from the air 
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operations area of any airport (FAA, 2004). While not widely known, this regulation 
has affected farm operation permitting and prevented the leasing of state 
sovereignty submerged lands for shellfish farming. 

Critical to farms that transport live aquatic animals on federal highways are the 
regulations developed by the Federal Motor Carriers Safety Administration (FMCSA) 
governing driver hours of service (how much time a driver can operate a CMV and 
mandated rest periods) and the means a driver uses to record hours of service. As of 
this writing, Congress has exempted agricultural livestock haulers, including 
aquaculture, from hours-of-service restrictions because of the potentially severe 
impacts to animal health and live haul economics. 

Hazardous Materials Regulations (HMR) are quite complex; however, DOT has 
recognized live fish hauling trucks equipped with liquified oxygen cylinders to aerate 
fish are exempt. The cylinders are “an integral part of the process system” rather than 
being a product being transported. Cylinders containing non-liquified compressed 
oxygen must be transported in compliance with HMR provisions. 

Food Safety 

Public health in the U.S. is regulated generally through the Public Health Service Act 
that is the legal authority of the DHHS for responding to public health emergencies 
(Table 14). The DHHS Secretary leads all federal public health and medical responses 
in public health emergencies. State departments of health also inspect fish 
processing establishments, including product condition, equipment, manufacturing 
processes, hygienic practices, sanitation, and labeling of products.  

The FDA operates a mandatory safety program for all fish and fishery products (with 
the exception of catfish products) under the provisions of the Federal Food, Drug and 
Cosmetic Act and Food Safety Modernization Act. Seafood hazard analysis critical 
control point (HACCP) regulation requires seafood producers and processors to 
identify food safety hazards that are reasonably likely to occur and to develop plans 
for the control of those hazards. FDA publishes the Fish and Fisheries Products 
Hazards and Controls Guidance, an extensive compilation of the most up-to-date 
science and policy on the hazards that affect fish and fishery products and effective 
controls to prevent their occurrence. In addition, the seafood HACCP regulation 

https://www.fmcsa.dot.gov/hours-service/elds/eld-hours-service-hos-and-agriculture-exemptions
https://www.fmcsa.dot.gov/hours-service/elds/eld-hours-service-hos-and-agriculture-exemptions
https://www.fmcsa.dot.gov/hours-service/elds/eld-hours-service-hos-and-agriculture-exemptions


 43 

requires importers of certain seafood products to comply with requirements 
designed to help ensure that these imported products are processed in accordance 
with the seafood HACCP regulation. 

While safety of most seafood products is under the jurisdiction of FDA, the safety of 
U.S. farmed catfish is under the jurisdiction of USDA-FSIS as is that of other farmed 
sources of protein (i.e., beef, poultry, pork) through the Federal Meat Inspection Act 
(Table 14). Inspection of farm-raised fish of the Siluriformes order (that includes the 
species of catfish farmed in the U.S. and elsewhere in the world) was moved from FDA 
to the testing and inspection program of FSIS in 2016. The FSIS requires the 
continuous presence of federal inspectors whenever catfish processing plants are in 
operation. Relevant regulatory authorities include the FDA, APHIS, EPA, and FSIS. 
Relevant policy includes the: Veterinary Feed Directive Final Rule (2015), FDA List of 
Approved Drugs, and the Federal Food, Drug, and Cosmetic Act. Civil and criminal 
penalties are levied against those companies and individuals who do not abide by 
these laws. 

FDA provides guidance to industry about what FDA considers to be acceptable 
market and common names for seafood sold in the United States and to help 
manufacturers in labeling seafood products.  This guidance provides more 
information on the acceptable market name, common name, scientific name, and 
vernacular name of seafood species sold in the United States.  These names are 
listed in FDA’s guide entitled “The Seafood List”. 

The FDA (CVM) further has authority over genetically-modified organisms (GMOs) 
through the Federal Food, Drug, and Cosmetic Act. Guidance for Industry is available 
on the FDA website on Intentional Genomic Alterations (IGAs) in Animals. The only 
GMO foodfish product that has been approved in the U.S. was that of AquAdvantage 
Salmon. However, the company, AquaBounty, that had obtained final FDA approval 
announced its plans to cease fish farming in December, 2024. FDA has also approved 
IGAs for some ornamental aquarium fish species following its risk-based 
evaluations. The list of approved IGA fish is posted on the FDA website. 

The National Shellfish Sanitation Program (NSSP) is the federal and state cooperative 
program recognized by the U.S. Food and Drug Administration (FDA) and the 
Interstate Shellfish Sanitation Conference (ISSC) for the sanitary control of farmed 
and wild harvested shellfish (i.e., clams, cockles, oysters, mussels, scallops) 

https://www.fda.gov/food/guidance-documents-regulatory-information-topic-food-and-dietary-supplements/seafood-guidance-documents-regulatory-information
https://www.cfsanappsexternal.fda.gov/scripts/fdcc/?set=SeafoodList
https://www.fda.gov/animal-veterinary/intentional-genomic-alterations-igas-animals/aquadvantage-salmon
https://www.fda.gov/animal-veterinary/intentional-genomic-alterations-igas-animals/aquadvantage-salmon
https://investors.aquabounty.com/news-releases/news-release-details/aquabounty-announces-plans-cease-fish-farming-operations
https://www.fda.gov/animal-veterinary/intentional-genomic-alterations-igas-animals/intentional-genomic-alterations-igas-animals-risk-reviewed-igas
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produced and sold for human consumption. The NSSP was established after a 
widespread deadly typhoid fever outbreak was traced to contaminated oysters in 
1924.  The ISSC was formed in 1982 to foster and promote shellfish sanitation through 
the cooperation of state and federal regulatory agencies, the shellfish industry, and 
the academic community. FDA has a formal Memorandum of Understanding (MOU) 
with the ISSC that outlines each other's responsibilities. The purpose of the NSSP is 
to promote public health protection and improve the sanitation of bivalve molluscan 
shellfish moving in interstate commerce through federal and state cooperation and 
uniformity of state shellfish programs. Participants in the NSSP include agencies 
from shellfish-producing and non-producing states, the FDA, the EPA, NOAA, and the 
shellfish industry. Under international agreements with the FDA, foreign governments 
also participate in the NSSP. 

Excessive Management and Labor Costs from Redundant Reporting 

Much of the cost of regulations on aquaculture farms is the time spent by 
managers and employees on record-keeping, reporting, and attempting to 
identify the appropriate contact person at regulatory agencies. Shellfish 
producers are required to report temperature records to ensure that 
shellfish are maintained under conditions less likely to foster pathogens 
harmful to humans. The excessive costs stem primarily from redundancy in 
reporting. Shellfish producers have been required to submit multiple filings 
for the same permits for each lease site. The same data must often be 
reported to multiple regulatory agencies. High staff turnover at regulatory 
agencies further requires producers to spend additional time and effort to 
identify replacements and work to establish an effective working 
relationship with the new staff. Some agencies required supervision of 
harvests by agency personnel that further increased management and labor 
time to accommodate schedules of agency personnel. 

Through the National Shellfish Sanitation Program (NSSP), FDA and other federal 
agencies including state regulatory agencies, tribes, academia, and the shellfish 
industry work together in a cooperative program to keep molluscan shellfish safe for 
consumption by adhering to strict controls on their growing, harvesting, processing, 
packaging, and transport. The cooperative program has four components to help 
keep contaminated molluscan shellfish out of the marketplace: 1) classifying and 
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monitoring shellfish growing areas based on potential pollution sources, water 
quality, and other factors that indicate suitability for harvest including pre-
harvest Vibrio control; 2) inspecting facilities that handle shellfish to ensure the use 
of proper sanitary measures and adequate post-harvest Vibrio control; 3) patrolling 
closed or prohibited waters to deter illegal harvesting; and 4) conducting laboratory 
testing and analysis of shellfish and water samples. 

Under the authorities of the Agricultural Marketing Act of 1946 (7 U.S.C. 1621 et seq.) 
and the Fish and Wildlife Act of 1956 (16 U.S.C. 742e et seq.), NMFS conducts a 
voluntary fishery products inspection program which is concerned with the safety, 
wholesomeness, and quality of fishery products, including molluscan shellfish. NMFS 
is also responsible for enforcement of the Lacey Act Amendments of 1981 (16 U.S.C. 
3371 et seq.), as they apply to molluscan shellfish. The pertinent text of the Lacey Act 
is that which prohibits and prescribes penalties for the transport, export, import, 
sale, and purchase of shellfish taken or possessed in violation of United States laws 
and regulations. The Act also forbids the transport, export, import, sale, purchase, 
receipt, acquisition, or possession in interstate or foreign commerce of molluscan 
shellfish taken, possessed, transported, or sold in violation of state or foreign law. 
False records, accounts, labels, and identifications of molluscan shellfish are also 
forbidden. NMFS conducts investigations of alleged illegal transactions in molluscan 
shellfish through its Office of Enforcement. These investigations can lead to the 
imposition of civil penalties by the National Oceanic and Atmospheric 
Administration, the referral of cases to the Department of Justice for criminal 
prosecution, and the forfeiture of illegal molluscan shellfish and the vessels and gear 
with which they were caught. 

Social Responsibility 

The Occupational Safety and Health Administration (OSHA) (DOL), and state partners 
enforce the Occupational Safety and Health Act of 1970, the Fair Labor Standards Act 
of 1928, and the Worker Protection Standard (Table 15). The EPA enforces the 
Agricultural Worker Protection Standard of 1992 to reduce pesticide poisonings and 
injuries among agricultural workers and pesticide handlers. The EEOC enforces 
federal laws that make it illegal to discriminate against a job applicant or an 
employee because of the person's race, color, religion, sex, national origin, age, 
disability, or genetic information. State departments of labor administer and enforce 

https://www.fda.gov/food/federal-state-local-tribal-and-territorial-cooperative-human-food-programs/shellfish-programs-shippers-list


 46 

laws related to minimum wage, overtime, student learners, child labor, disabled 
workers, equal pay, and collecting unpaid wages for employees. The EPA enforces a 
standard for protection of agricultural workers, and DHHS has legal authority related 
to disasters and emergencies. The APHIS provides leadership for standards of 
humane care and treatment of animals under the Animal Welfare Act. 

Farms that hire temporary workers from other countries must apply for visas for their 
workers, typically H-2A visas. The process involves three departments beginning with 
an H-2A labor certification and oversight from the DOL, followed by adjudication of 
the H-2A petition by the U.S. Citizenship and Immigration Services (USCIS). Finally, 
the Department of State (DOS) issues the visas to workers at consulates in their 
home countries. The U.S. Immigration and Customs Enforcement (ICE) Agency 
enforces immigration and guest worker laws. Civil and criminal penalties are levied 
against those companies and individuals who do not abide by these laws. 

Federally Mandated State Regulations 
Some federal regulations are administered and enforced by state agencies. 
Aquaculture farm surveys of the economic effects of regulation found that 2.3% of 
federal regulations were enforced at the state level (Table 3). While five of the several 
sectors surveyed did not report federally mandated state regulations, hybrid striped 
bass respondents reported that 2%, redfish and salmonids 4%, and tilapia 
respondents 7% of regulatory filings were with state agencies mandated to enforce 
federal regulations (Table 4). The Talmadge-Aiken Act of 1962 provides for cooperative 
arrangements between federal and state agencies to assist in the “administration 
and enforcement of such Federal laws and regulations” (7 USC 1633).  

Production Limit Thresholds and Economic Viability 

The hybrid striped bass sector in the U.S. has declined in the number of 
farms (16% decline) and in revenue (50% decline) from its peak in 2012 to 
2023. In one of the major hybrid striped bass production states, producers 
reported higher costs of production resulting from state regulations (related 
to effluent regulations that are federally mandated but enforced by states) 
that established a production level threshold above which monitoring and 
other compliance costs became restrictive. The inability to produce at 
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economically optimal levels because of excessive costs at those levels has 
resulted in the closure of farms and farms that operate at less efficient 
levels. A further chilling effect is the uncertainty as to whether future 
actions by regulatory personnel might create additional negative effects to 
their business. Such negative effects by regulatory agencies are often 
unintended, but have resulted in farm business closures and inefficient 
farming practices that reduce competitiveness of the farm businesses.   

The EPA enforces CWA regulations through state departments of environmental 
quality (sometimes referred to as department of environmental protection or other 
similar designations). Thus, compliance inspectors for the EPA NPDES permits often 
are state employees of the relevant state agency. However, exceptions include those 
of NPDES permits for Massachusetts, New Hampshire, New Mexico, District of 
Columbia, U.S. territories (except Virgin Islands), certain federal facilities, tribal lands, 
and marine waters beyond coastal state boundaries that are administered directly by 
EPA, rather than a state agency.  

Other examples of federally mandated but state-enforced regulations include actions 
taken by federal authorities such as APHIS Veterinary Services when a nationally 
reportable aquatic disease pathogen is detected (USDA-APHIS, 2025). When viral 
hemorrhagic septicemia (VHSV) was found in the Great Lakes, APHIS implemented an 
emergency federal order prohibiting the movement of susceptible species from two 
Canadian provinces and eight Great Lake states where VHS was found. The 
prohibitions were eventually lifted, but individual states continued to require VHS 
testing to issue import permits for out-of-state (and within states that border on the 
Great Lakes) to prove the absence of the pathogen, despite the absence of positive 
VHS tests from any farm tested. As a result, most states now require extensive 
testing of fish raised in other states to be sold into its state and often for live fish 
(such as baitfish and sportfish) farmed and sold within the state, to prove that fish 
are free of the pathogen. Such testing can be expensive for farms, depending on the 
number of tests required, the number of species tested, and the life stages (van 
Senten, et al., 2018b; Engle et al., 2021a).  

The federal government has various standards related to labor that range from 
minimum wage legislation to workplace standards. Many of these standards are 
enforced by state departments of labor. Federal authorities also have authority to 

https://www.vet.cornell.edu/sites/default/files/VHSV3_0.pdf
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engage with state agencies on human health issues, typically through a request by 
the state human health entities.  

Baitfish/sportfish producers reported lost sales from regulatory actions that 
prevented sales into markets where they had previously sold fish. In addition, fear 
that a paperwork violation would result in a Lacey Act violation led other producers to 
choose to not sell into certain states, especially those with convoluted and confusing 
regulatory processes and unclear jurisdictional authorities. While 90% of the 
regulatory burden on baitfish/sportfish farms was from state regulations, one-third 
of the state regulations were mandated by federal statutes (van Senten & Engle, 
2017). The regulatory framework faced by baitfish/sportfish farmers was reported to 
be costly and difficult to navigate, requiring farmers to spend many hours to identify 
state-level changes and obtain the correct application forms.   

Baitfish and Sportfish Farmers and the Lacey Act 

Aquaculture farmers who ship live fish to other states face confusing and 
uncertain regulatory authorities. A dispute over jurisdiction between two 
state agencies contributed to a Lacey Act conviction of a fish farm in one 
state. The state that the fish were being sold into required permits from 
both the agriculture and the natural resource agencies in that state. The 
farm had a long history of selling fish in that state and had both permits, 
but one issued by the state department of agriculture had recently expired. 
In a telephone call to the agency about the expired permit, the farmer was 
told to bring the fish anyway because the permit had expired only recently 
and the renewal one was forthcoming. Upon arrival at the customer’s bait 
shop, enforcement personnel of the natural resource agency were waiting, 
apparently aware that the truck did not have a current version of one of the 
permits. The farm owner was accused of committing a felony under the 
Lacey Act, faced substantial fines, and was threatened with imprisonment 
over a paperwork violation, notwithstanding verbal approval by the relevant 
state agency. The farmer pled guilty to avoid the possibility of 
imprisonment. He later regretted not fighting the charge in court. The news 
of what happened in that state spread quickly and other farms chose to not 
sell into that state for fear of getting caught in the inter-agency conflict.  
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Lacey Act violations have entailed heavy fines of up to $500,000, a felony conviction, 
and up to five years in jail for even a simple paperwork violation (Rumley, 2010; CRS, 
2025). In 2017, the U.S. Court of Appeals ruled that FWS could not regulate the 
movement of agency-listed Injurious Wildlife between continental U.S. states. The 
authority to prohibit entry of Injurious Wildlife to the U.S. and their movement 
between territories or from Hawaii to the mainland was not changed. Federal 
legislation continues to be proposed that would reinstate use by FWS of Injurious 
Wildlife provisions to regulate movement between continental states to regulate 
shipment of live animals (Hill et al., 2018). Other proposals continue to be made 
seeking to add additional aquaculture species in trade to the list of Injurious Wildlife, 
that would then qualify for Lacey Act sanctions.  

Approval of some federal permits that require cooperation with and approval of state 
agencies were not counted as formal mandates of state enforcement of federal 
regulations in the regulatory cost surveys. For example, the USACE requires 
consultation with the Washington Department of Ecology as part of the Nationwide 
48 permit in the state of Washington (van Senten et al., 2020). Shellfish producers in 
Washington navigate consultations and reviews by federal agencies such as the 
USACE and USCG, state agencies such as the Washington Department of Natural 
Resources, Washington Department of Health, and the Washington Department of 
Ecology, local county officials, and Native American tribal authorities. Adding 
complexity and cost is that many of these requirements are sequential and require 
approval of each agency prior to submitting the application to the next agency. 
California shellfish producers similarly faced permitting processes that included 
consultations with separate, diverse, regulatory agencies that must be completed 
prior to the application moving to the next step in the overall process. A delay in 
permit application processing at one agency (with either an approving or 
consultation role) can multiply along the permitting chain and result in very long 
approval times for a single farm permit authorization. 

Immigrant labor requirements (i.e., H2A visas) of the DOL include establishing wage 
rates that are greater than the federal or state minimum wages. Farmers have been 
required to pay greater-than-market wages for domestic employees to match the 
required DOL rates for temporary H2A workers. Farm costs further included those 
related to labor safety regulations from OSHA and state departments of labor. 
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For tilapia, effluent discharge requirements by the state accounted for 20% of total 
regulatory costs in addition to predatory bird management (14% of total regulatory 
costs) (Engle et al., 2023). While the prohibition of discharge was related to the 
state’s enforcement of a federal regulation, in this case, it was used to regulate a 
non-native species (tilapia). Farms reported the inability to purchase additional land 
for construction of reservoirs to treat effluents, preventing the use of on-farm effluent 
treatment. For hybrid striped bass, some of the major regulatory issues (i.e., water 
access) were at the state level. Federally mandated state-enforced regulations, such 
as effluent discharge, were reported by respondents to be challenging for both hybrid 
striped bass and redfish farmers (Engle & van Senten, 2023). Atlantic Coast shellfish 
producers reported that permitting processes were more complex for those federal 
regulations that required approval by state agencies (Clark et al., 2026). As one 
example, the Joint Permit application required by the USACE in Virginia requires 
consultation with the Habitat Management Division of the Virginia Marine Resource 
Commission.  

State Agencies, Laws, and Regulations 
State requirements for regulatory filings accounted for 47% of all regulatory filings 
across all sectors (Table 3). By sector, baitfish/sportfish producers reported that 87%, 
Atlantic Coast shellfish 80%, redfish, 71%, Pacific Coast shellfish 61%, Florida 
ornamentals 57%, hybrid striped bass 55%, catfish 52%, tilapia 49%, and salmonids 
25% of the regulatory filings were with state agencies (Table 4). Across states, 
regulatory requirements and costs varied widely.  

The high percentage of regulatory filings with state agencies reported by 
baitfish/sportfish farmers reflected the sales of live fish into recreational markets 
across the U.S. Baitfish and sportfish farm businesses depend heavily on the ability 
to transport live fish across state lines along with approvals to sell live fish into the 
many states where their customers are located.  

Fish Health Testing & Farm Closures 

Trout farmers in a state that had once been a top-10 trout-producing state 
have had regulatory disputes (related to fish health) that resulted in closure 
of trout farms. From 1998 to 2023, 72% of the trout farms in this state 
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closed, primarily as a result of regulatory actions. Several respondents 
reported that their farm was quarantined and prevented from selling fish 
because of a false positive PCR test with second opinion testing from a 
private laboratory showing that the fish were clean. Despite the clean bill of 
health, the quarantine preventing sales of fish was continued. In a second, 
similar case, the entire farm was depopulated with no compensation to the 
farm.  

Hybrid striped bass respondents reported that farming hybrid striped bass had been 
prohibited in one part of their state that resulted in closure of farmed production. 
Respondents in another state reported compliance requirements that were not 
practical and resulted in farm closures and increased costs of production. Such 
regulations constrained the size of farms to less efficient scales of operation that 
increased per-unit costs and reduced competitiveness.  

Private Trout Farms in Conflict with State Agencies 

Private trout farms are often located in states that have well-established 
state and federal hatcheries that raise trout. In many of these states, trout 
raised on both private and state hatcheries are destined for stocking into 
natural waters to support recreational fishing. Those same state agencies 
that raise trout often have regulatory authority over private trout farms. 
Conflicts, and in some cases, outright hostilities have emerged from this 
competition. One example is a state that has refused to issue permits for 
new private trout farms or for expansion of existing farms. The agency has 
stated that it will only approve aquaculture production in indoor 
recirculating aquaculture systems that have higher costs of production and 
may not be economically feasible for production of trout for recreational 
stockings.  

Redfish farms reported lost sales because state laws enacted to prevent illegal sales 
of gamefish caught from the wild were applied to their farm-raised fish. These 
specific laws required restaurants and supermarket managers to report each 
purchase of redfish. Such reporting requirements are too onerous for many 
restaurant and supermarket managers who opted to not purchase farmed redfish 
because of the added paperwork requirement and the associated penalties if a report 
was overlooked. Observations such as these demonstrate the additional risk to 
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aquaculture farming of the regulatory environment that extends well beyond the 
increased monitoring and compliance costs. Uncertainties as to whether additional 
actions by regulatory agencies may make aquaculture farming infeasible increase 
risks to the business. Despite the availability of markets, production technologies 
that otherwise are generally profitable, and experienced, knowledgeable fish farming 
businesses in the U.S., the uncertain regulatory framework has had a chilling effect 
on growth of U.S. aquaculture. 

 

Local Regulations 
Local municipalities, counties, and districts (i.e., water districts, coastal 
commissions, etc.) also promulgate ordinances, laws, and regulations of aquaculture 
farms. Local regulations overall accounted for 6% of all regulatory filings reported 
nationally (Table 3), but ranged from 0% (baitfish/sportfish) to 28% for catfish (Table 
4). Florida ornamental producer respondents reported that 27% of regulatory filings 
were local, followed by tilapia respondents (25%), redfish (11%), Atlantic Coast 
shellfish producers (7%), hybrid striped bass producers (6%), Pacific Coast shellfish 
producers (5%), and salmonid producers (3%). 

Local regulations were variable and included a business license that was distinct 
from a license or permit to farm fish or shellfish, building and construction permits, 
local health department regulations (related to processing, meat smoking, 
restaurant licenses, selling fish in farmers’ markets or to food trucks), and other city 
ordinances. In some regions of the U.S., water districts regulate access to water, and 
coastal commissions have jurisdiction in certain coastal areas of the state. 

Tackling the Complexity of the Regulatory 
Framework for U.S. Aquaculture 

The complexity of the inter-woven layers of the regulatory framework faced by U.S. 
aquaculture producers is a key contributor to the slow growth of U.S. aquaculture and 
U.S. reliance on imported seafood. While the sector-specific studies have shown that 
the most problematic regulatory issues vary by sector, all sectors struggle with the 
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complexity generated by the total suite of regulations described in this bulletin. The 
greater costs of production of U.S. aquaculture products and the resulting reduced 
competitiveness as compared to imported seafood products are driven more by the 
regulatory costs (9% to 30% of total production costs, depending on the sector) than 
by labor or other costs. U.S. aquaculture farms use resources (i.e., land, water, energy) 
and other inputs very efficiently and this efficiency results in high productivity of use 
of labor and other inputs (Engle et al., 2021b; Kumar et al., 2023). The following 
summarizes several generic pathways to tackle the complexity and improve 
regulatory efficiencies. 

None of the principle federal laws governing aquaculture include provisions that 
direct the agency to prune those regulations that are no longer applicable or that are 
not current with the best available science. The critical federal laws (CWA, ESA, 
MMPA) have changed very little since their signing in the early 1970s. Aquaculture 
production practices and technologies have evolved over time as farms have become 
more efficient (Hegde et al., 2022a); yet many of the regulations developed have been 
prescriptive, inflexible, and have lost applicability as production technologies have 
changed over time. In the absence of sunset clauses, review, and removal of outdated 
regulations, the pages of the Code of Federal Regulations have continued to expand 
rapidly as outdated rules and requirements remain in place (Crews, 2023).  

Much of the complexity of the U.S. regulatory framework stems from the different 
authorities of federal and state agencies. Each state has jurisdiction over the land 
and water within its geographic boundaries (as long as requirements meet or exceed 
federal requirements), and federal agencies have national and interstate jurisdiction. 
Federal and state agencies interact in a variety of ways, however, and federal 
agencies can influence actions of state agencies. Examples include the 
environmental laws that are federally mandated but enforced by states as well as 
actions by FWS, NMFS, APHIS, DOT, and federal health agencies to provide assistance 
at the request of states.  

Despite federal law that defines aquaculture as a form of agriculture, aquaculture 
farms have been variously regulated at the state level as a natural resource, fishery, 
or an industrial manufacturing company, not consistently as farming. There is a 
strong need to standardize the application of regulations to aquaculture farms 
throughout the regulatory network as a form of agriculture. As one example, 
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regulations developed for manufacturing industries have been applied to small-scale 
aquaculture farm businesses at permitting costs that may be reasonable for 
industrial manufacturing, but are exorbitant and a barrier to entry for small-scale 
aquaculture farms. Opportunities to tackle these misperceptions include national 
meetings frequently attended by state and federal personnel at which meetings or 
sessions could be organized to generate discussion that could lead to improved 
understanding that aquaculture farms should be regulated as agriculture.   

Among the issues reported in the various aquaculture farm-level surveys on 
regulatory effects is the lack of familiarity with the best available and current science 
related to aquaculture. Guidance documents could be prepared that summarize the 
current science related to key issues such as aquatic animal health, aquatic 
nuisance species, food safety, transportation, and others for use by regulatory 
authorities and the public. Examples of such useful information include guidance 
documents developed by: a) EPA for effluents from aquaculture farms (USEPA 2004b, 
c, d, 2006); b) FDA drug approval, use, and food safety; and c) transportation guidance 
provided by DOT. Such guidance documents would need to be reviewed and updated 
periodically to remain current with the best available science.  

Federal agencies are well positioned to identify states and respective regulatory 
agencies where there are opportunities to reduce duplication and redundancy in 
reporting requirements for aquaculture producers. A pro-active and helpful approach 
would be for agencies, universities, and scientific and trade associations to identify 
relevant expertise in specific areas such as aquatic animal health, water quality, and 
predator control and share that expertise with agencies and states where such 
expertise does not exist. In some cases, relevant expertise is available in federal 
agencies, whereas for other topics, the best expertise may be at the state or 
university level. Federal agency staff frequently present at various conferences and 
could present up-to-date information at appropriate gatherings of state regulatory 
officials on the most effective ways to respond to current issues for which states are 
charged with developing a regulatory response.  

Aquaculture producers have frequently described unintended, negative 
consequences of regulations. Participatory approaches to rule development have 
resulted in more reasonable and effective regulations because discussions that 
include input from all sectors are likely to reveal the potential for negative 
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consequences. The diversity of production systems, scales, species, and 
environments within which U.S. aquaculture producers farm (Johnson et al., 2014; 
Engle et al., 2020; Kumar et al., 2020) is better served with participatory approaches 
that allow for input from all diverse sectors. Moreover, flexible and market-based 
approaches allow for greater participation and relevance across production systems, 
scales, species, and environments than the more traditional command-and-control 
approaches often used in U.S. regulatory processes (Engle & Wossink, 2008).  

Participatory approaches are used only rarely, however (Carr, 2015; Palmer et al., 2013; 
Osmundsen, et al., 2017). One example was the agreement by EPA to work with a 
National Aquaculture Effluents Task Force formed by the Subcommittee on 
Aquaculture in the development of the 2004 aquaculture effluents rule that 
responded to a court-ordered consent decree. The Task Force consisted of 
approximately 200 individuals divided into 11 technical subgroups and represented 
aquaculture producers from various sectors, university research and Extension 
personnel, and federal and state agency staff (USEPA, 2004a; Tucker & Hargreaves 
2008). The Task Force met periodically from 2000 to 2004 and contributed 
summaries of the current science and current management practices of multiple 
segments of U.S. aquaculture (Engle et al., 2005; Tucker & Hargreaves, 2008). The 
final rule was viewed as science-based and reasonable. A second notable effort was 
the Interstate Shellfish Sanitation Conference (ISSC) that provided input to the 
National Shellfish Sanitation Program Model Ordinance. The ISSC is composed of 
federal, state, and shellfish harvesting and processing representatives who provided 
updated information relevant to the ordinance which was adopted by FDA for federal 
and state regulation.  

In some cases, aquaculture producers have advocated for specific regulations and 
contributed to their development. In 1985, for example, triploid grass carp producers 
successfully advocated for a federal law authorizing the FWS to offer a fee-based 
inspection program to certify that farmed grass carp were functionally sterile 
(Zajicek et al., 2011). Arkansas baitfish farmers successfully advocated for a voluntary, 
fee-based state certification program, authorized by the state legislature in 2005, to 
test, screen, and certify participating farms twice a year for aquatic animal 
pathogens and aquatic nuisance species. The Arkansas Baitfish Certification 
Program is recognized widely across the U.S. In Florida, 14 years of farmer advocacy 
led to amendment of the Florida Aquaculture Policy Act in 1999 to create a Division of 
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Aquaculture as a “one-stop shop” for aquaculture permitting within the Florida 
Department of Agriculture and Consumer Services (FDACS).  

Quantitative risk approaches to rule development are preferable to blanket 
application of precautionary principles (Hill et al., 2018; Hill & Zajicek, 2007). Accurate 
risk assessments require specific expertise that is not always available in all 
agencies (Tuckett et al., in review). Developing a mechanism by which a legislative 
body or agency could engage the farming community along with relevant research 
and Extension expertise could potentially alleviate the more egregious over-reactions 
that have been documented on aquaculture farms. Strictly defaulting to 
precautionary principles is more likely to result in unreasonable prohibitions with 
severe unintended negative consequences than regulatory approaches based on 
careful, thorough, and thoughtful risk assessments. Various agencies, scientific 
associations, and funding programs could organize and conduct training sessions 
on appropriate risk assessment methodologies suitable for non-native species, 
aquatic animal pathogens, and appropriate responses to their detection and to 
address other issues.  

Combining risk management approaches with participatory stakeholder inclusion 
can be particularly effective as a strategy to provide environmental protection (Hill & 
Zajicek, 2007) while yet supporting the economic contributions of aquaculture 
farming. An example of the economic harm that could result from ignoring 
unintended consequences is that of the proposed listings of farmed aquatic species 
in active trade in the U.S. as Injurious Wildlife. The lost economic output of such an 
action was estimated to be $452 million with 4,819 jobs lost, and lost tax revenue of 
$35.1 million (Engle et al., 2024). These effects could potentially occur on more than 
600 farms in mostly rural areas of 40 states across the U.S. 

Another source of complexity stems from the layers within each agency that are 
involved with not just promulgating rules but their implementation and 
enforcement. The rule promulgation process often begins with the assignment of an 
individual within the agency designated as responsible to draft the rule. Once the rule 
is written, undergoes public comment, and is adopted by the relevant agency, permit 
writers draft specific requirements that will need to be adhered to by those to be 
regulated, often without feedback or participation of aquaculture producers. 
Regulations are also subject to unanticipated change through litigation which can 
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significantly modify agency action and direction. The direct interaction with those 
regulated typically occurs when an inspector from the agency visits a farm to perform 
an inspection. Aquaculture producer responses to the various surveys highlighted 
inconsistencies in instructions from different inspectors and other actors (i.e., 
managers in local, district, and state offices, permit writers, and inspectors, 
sometimes within the same agency), sometimes within the same regulatory agency. 
Farmers were instructed to take a specific action, only to be told by a different actor 
in the same agency that that action was not legal. The lack of clear appeals processes 
is of particular concern to aquaculture producers. Such confusion in the 
implementation of regulations has also been reported in the EU (Abate et al., 2018). To 
add further complication, different agencies may have mandates that conflict or 
overlap with those of other agencies and lead to a form of competition or rivalry 
among regulatory agencies (Abate et al., 2018), with the regulated farms caught in the 
middle. Insufficient communications can result in such situations that lead to 
delays and additional expense on farms.  

Tackling the complexity of the regulatory framework for U.S. aquaculture will require 
collaborative efforts across regulatory agencies (federal, state, and local), the 
scientific community (federal and university), and the aquaculture sector (through 
its trade associations). Such efforts have been made in the past with positive 
outcomes, such as in the development of the 2004 National Effluents Rule. The 
benefits to the U.S. of a concerted effort to streamline and reform the regulatory 
framework for U.S. aquaculture could be substantial. The economic contributions at 
the farm-level alone of such reform were estimated to be $1.4 billion with support for 
8,000 jobs. Moreover, growth of U.S. aquaculture that is currently constrained by the 
complex regulatory framework would contribute to enhanced food security by 
reducing the seafood trade deficit that reached more than $20 billion in 2023, 
approximately 80% of estimated U.S. seafood consumption (Davis, 2024). Greater 
domestic production of the seafood consumed has increasingly been recognized to 
have potential to improve global environmental quality (Helvey et al., 2017; Engle, 
2019; Froehlich et al., 2020) as seafood raised under less stringent regulatory 
systems is replaced by that raised under one of the most stringent regulatory 
frameworks in the world (Abate et al., 2016). 
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Conclusions 
U.S. aquaculture producers face a complex, multi-layered web of national, state, 
tribal, and local laws and regulations. The complexity of the U.S. regulatory framework 
highlighted in detail in this document is a major contributing factor to the slow 
growth of U.S. aquaculture that leaves the U.S. reliant on imported seafood. Regulatory 
reform that improves efficiency has potential for additional economic contributions 
of $1.4 billion and support for 8,000 jobs from existing farm businesses alone. Growth 
of U.S. aquaculture would enhance food security by reducing the substantial seafood 
trade deficit in addition to the economic and environmental benefits. 

A growing research literature has documented that the redundancy and rigidity of the 
U.S. regulatory framework has increased costs of production, reduced 
competitiveness with imported seafood, and constrained growth of U.S. aquaculture. 
At the federal level, departments, agencies, services, and commissions enforce a wide 
array of laws and regulations that are complicated by much larger numbers of state 
laws and regulations, some of which are federally mandated to be enforced by states. 
Regulatory authority and jurisdiction over some aspect of aquaculture is spread 
across nine executive departments, five services, four agencies, two administrations, 
and one commission. At least 17 federal laws include authorities for regulation of 
some aspect of aquaculture. Nearly 170,000 restrictions were found for farmed 
seafood with nearly half focused on production activities. 

Pathways to tackle the complexity and improve regulatory efficiencies include: 1) 
establishing sunset provisions in laws that require periodic review, revision, and/or 
pruning if no longer relevant or current with the best available science; 2) 
standardizing application of regulations of aquaculture that are consistent with 
those of agriculture, not natural resource, fisheries, or industrial manufacturing; 3) 
developing active mechanisms to ensure regulations are based on the best available 
science through guidance documents, engagement with appropriate expertise from 
other agencies or universities; 4) using participatory rule-making as general use and 
not an exception; 5) applying quantitative risk assessment by trained experts; and 6) 
establishing clear appeals procedures for judgments by field inspectors.  

Streamlining the U.S. regulatory framework for aquaculture is essential for the U.S. to 
reduce its seafood trade deficit, become more self-sufficient in production of 
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seafood, and benefit from the economic, employment, and environmental 
contributions of U.S. aquaculture.  
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Tables 
Table 1. Seafood Watch scores and ratings for U.S. farmed aquaculture sectors, 2025. Available at:  
https://www.seafoodwatch.org/recommendations/search?query=%3Abuy%3BGreen  

Sector Species group Score Rating 
Finfisha Catfish, U.S. farmed, 

ponds 
7.62 Super Green 

Finfisha Hybrid striped bass, 
U.S. farmed, 
pond/tanks 

7.12 Green 

Finfisha Rainbow trout, U.S. 
farmed, 

raceways/ponds 

6.69 Super Green 

Shellfish Oysters, farmed, 
worldwide 

6.68b-6.69c Super Green 

Shellfish Clams, farmed 
worldwide 

6.82 Super Green 

a U.S. farmed redfish and tilapia have not been rated by Seafood Watch. 
bOff bottom 
cBottom 
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Table 2. Coverage and response rates of regulatory cost surveys by sector of U.S. aquaculture 

Sector Species group Response 
rate (%) 

Respondentsa 
(no.) 

Coverage 
rateb (%) 

Reference 

Finfish Baitfish/sportfish 34% 60 74% van Senten 
& Engle 

(2017) 
Finfish Catfish 17% 78 63% Hegde et al. 

(2023) 
Finfish Hybrid striped 

bass 
35% 11 37% Engle & 

van Senten 
(2023) 

Finfish Redfish 89% 8 99.8% Engle & 
van Senten 

(2023) 
Finfish Salmonidsc 63% 101 94.5% Engle et al. 

(2019) 
Finfish Tilapia 18% 24 75% Engle et al. 

(2023) 
Shellfish Atlantic Coast 6% 79 31% Clark et al. 

(2026) 
Shellfish Pacific Coast 27% 48 74% van Senten 

et al. 
(2020) 

Other FLd ornamentals 41% 30 82% Boldt et al., 
(2023) 

Total 
Coverage of 

U.S. 
Aquaculture 

N/A N/A N/A 77% N/A 

aCompleted responses 
bPercent of total production values 
cTrout and salmon 
dFlorida 
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Table 3. Regulatory filingsa by jurisdiction: federal, state, federally mandated state, local, and tribal  

Sector Species group International Federal State Federally 
mandated 

Localb Tribal Total Data source 

Finfish Baitfish/sportfish 0 72 483 0 0 0 555 van Senten & Engle 
(2017)  

Finfish Catfish 0 24 62 0 33 0 119 Hegde et al. (2023) 
Finfish Hybrid striped 

bass 
16 195 316 14 32 0 573 Engle & van Senten 

(2023) 
Finfish Redfish 1 9 52 3 8 0 73 Engle & van Senten 

(2023) 
Finfish Salmonids 57 2,176 810 120 113 0 3,275 Engle et al. (2019) 
Finfish Tilapia 1 41 107 15 55 0 219 Engle et al. (2023)  
Shellfish Atlantic Coast 0 148 942 0 84 0 1,174 Clark et al. (2026) 
Shellfish Pacific Coast 5 118 261 0 23 19 426 van Senten et al. 

(2020)  
Other FLc ornamentals 0 15 54 0 26 0 94 Boldt et al., (2023) 
Total Total (number) 81 2,797 3,086 151 374 19 6,508 N/A 
Total Percent of Total 1.2% 43.0% 47.4% 2.3% 5.7% 0.3% 100% N/A 

aIncludes regulatory requirements such as environmental assessments, wetland, and other surveys,  
engineering consultations, and other required actions. Routine monitoring and testing (i.e., routine testing of  
effluent discharge, fish health status, etc.) were not included. 
bIncludes regulations promulgated by municipalities, counties, districts, and commissions. 
cFlorida. 
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Table 4. Percent of regulatory filingsa by jurisdiction: federal, state, federally mandated state, local, and tribal   

Sector Species group International Federal State Federally 
mandated 

Localb Tribal Data source 

Finfish Baitfish/sportfish 0% 13% 87% 0% 0% 0% van Senten & Engle 
(2017)  

Finfish Catfish 0% 20% 52% 0% 28% 0% Hegde et al. (2023) 
Finfish Hybrid striped 

bass 
3% 34% 55% 2% 6% 0% Engle & van Senten 

(2023) 
Finfish Redfish 1% 12% 71% 4% 11% 0% Engle & van Senten 

(2023) 
Finfish Salmonids 2% 66% 25% 4% 3% 0% Engle et al. (2019) 
Finfish Tilapia 1% 19% 49% 7% 25% 0% Engle et al. (2023)  
Shellfish Atlantic Coast 0% 13% 80% 0% 7% 0% Clark et al. (2026) 
Shellfish Pacific Coast 1% 28% 61% 0% 5% 4% van Senten et al. 

(2020)  
Other FLc ornamentals 0% 16% 57% 0% 27% 0% Boldt et al., (2023) 

aIncludes regulatory requirements such as environmental assessments, wetland, and other surveys,  
engineering consultations, and other required actions. Routine monitoring and testing (i.e., routine testing of  
effluent discharge, fish health status, etc.) were not included. 
bIncludes regulations promulgated by municipalities, counties, districts, and commissions. 
cFlorida. 
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Table 5. List of federal departments and agencies with a role in regulating aquaculture 

Department Agency Mission 
U.S. Department of 
Agriculture (USDA) 

N/A Provide economic opportunity through innovation, helping rural America to 
thrive; to promote agriculture production that better nourishes Americans 
while also helping feed others throughout the world; and to preserve our 
Nation's natural resources through conservation, restored forests, 
improved watersheds, and healthy private working lands. 

U.S. Department of 
Agriculture (USDA) 

Animal Plant and 
Health Inspection 
Service (APHIS) 

APHIS is the competent authority for the protection, inspection, and 
certification of aquatic animal health. 

U.S. Department of 
Agriculture (USDA) 

Natural Resources 
Conservation Service 
(NRCS) 

We deliver conservation solutions so agricultural producers can protect 
natural resources and feed a growing world. 

U.S. Department of 
Agriculture (USDA) 

Farm Service Agency 
(FSA) 

Farm Service Agency is equitably serving all farmers, ranchers, and 
agricultural partners through the delivery of effective, efficient agricultural 
programs for all Americans. 

U.S. Department of 
Agriculture (USDA) 

Food Safety and 
Inspection Service 
(USDA-FSIS) 

FSIS protects public health by preventing illness from meat, poultry, and 
egg products. 

U.S. Department of 
Agriculture (USDA) 

Risk Management 
Agency (RMA) 

The United States Department of Agriculture’s Risk Management Agency, 
created in 1996, serves America’s agricultural producers through effective, 
market-based risk management tools to strengthen the economic stability 
of agricultural producers and rural communities. 

U.S. Department of 
Commerce (DOC) 

N/A The Department of Commerce works with businesses, universities, 
communities, and the Nation’s workers to promote job creation, economic 
growth, sustainable development, and improved standards of living for 
Americans. 

U.S. Department of 
Commerce (DOC) 

National Oceanic and 
Atmospheric 
Administration (NOAA) 

NOAA’s mission to better understand our natural world and help protect its 
precious resources extends beyond national borders to monitor global 
weather and climate, and work with partners around the world. NOAA has 
regulatory authority and stewardship authority for fisheries, marine 
sanctuaries, marine mammals, threatened and endangered species, and 
habitat conservation. NOAA issues permits authorizing marine aquaculture 
activities and interactions or incidental take of species protected under the 
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Endangered Species Act (ESA) or Marine Mammal Protection Act (MMPA). 
NOAA also engages in consultations with other agencies that issue permits 
for marine aquaculture activities in state and federal waters. 

U.S. Department of 
Defense (DOD) 

U.S. Army Corps of 
Engineers (USACE) 

The U.S. Army Corps of Engineers has authority over placement of 
structures and equipment in navigable waters under Section 10 of the 
Rivers and Harbors Act of 1899. USACE further is authorized under Section 
404 of the Clean Water Act to regulate fill material or dredging.   

U.S. Department of 
Health and Human 
Services (DHHS) 

N/A Enhance the health and well-being of all Americans, by providing for 
effective health and human services and by fostering sound, sustained 
advances in the sciences underlying medicine, public health, and social 
services. 

U.S. Department of 
Health and Human 
Services (DHHS) 

Food and Drug 
Administration (FDA) 

The Food and Drug Administration is responsible for protecting the public 
health by ensuring the safety, efficacy, and security of human and 
veterinary drugs, biological products, and medical devices; and by ensuring 
the safety of our nation's food supply, cosmetics, and products that emit 
radiation. The FDA Center for Veterinary Medicine regulates the 
manufacture and distribution of food additives and drugs that will be given 
to animals. FDA operates a mandatory safety program for all domestic and 
imported fish and fishery products through the Center for Food Safety and 
Applied Nutrition. 

U.S. Department of 
Homeland Security 
(DHS) 

N/A The U.S. Department of Homeland Security and its homeland security 
mission are born from the commitment and resolve of Americans across 
the United States in the wake of the September 11th attacks. 

U.S. Department of 
Homeland Security 
(DHS) 

U.S. Coast Guard Maritime interests are critical to our nation’s security, economy, and 
prosperity. Our waterways are precious environmental resources used for 
both commerce and recreation. The Coast Guard protects our seas, and 
protects us from the sea.  
 

U.S. Department of 
Homeland Security 
(DHS) 

U.S. Citizenship and 
Immigration Services 
(USCIS) 

Adjudicates petitions of businesses for H-2A workers from other countries. 

U.S. Department of 
Homeland Security 
(DHS) 

U.S. Immigration and 
Customs Enforcement 
Agency (ICE) 

Enforces immigration laws and requirements. 
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U.S. Department of 
Interior (DOI) 

N/A The U.S. Department of the Interior protects and manages the Nation’s 
natural resources and cultural heritage; provides scientific and other 
information about those resources; and honors its trust responsibilities or 
special commitments to American Indians, Alaska Natives, Native 
Hawaiians, and affiliated Island Communities. 

U.S. Department of 
Interior (DOI) 

U.S. Fish & Wildlife 
Service (FWS) 

The mission of the U.S. Fish and Wildlife Service is working with others to 
conserve, protect, and enhance fish, wildlife, plants, and their habitats for 
the continuing benefit of the American people. 

U.S. Department of 
Interior (DOI) 

U.S. Environmental 
Protection Agency (EPA) 

The mission of EPA is to protect human health and the environment. 

U.S. Department of 
Labor (DOL) 

N/A To foster, promote, and develop the welfare of the wage earners, job seekers, 
and retirees of the United States; improve working conditions; advance 
opportunities for profitable employment; and assure work-related benefits 
and rights. 

U.S. Department of 
State (DOS) 

N/A Issues H-2A visas to temporary workers in consulates in their home 
country. 
 

U.S. Department of 
Transportation (DOT) 

N/A The U.S. Department of Transportation has jurisdiction over U.S. 
transportation systems and serves the American people and economy 
through the safe, efficient, sustainable, and equitable movement of people 
and goods. 

U.S. Equal Employment 
Opportunity 
Commission (EEOC) 

N/A The U.S. Equal Employment Opportunity Commission is responsible for 
enforcing federal laws that make it illegal to discriminate against a job 
applicant or an employee because of the person's race, color, religion, sex 
(including pregnancy, childbirth, or related conditions, transgender status, 
and sexual orientation), national origin, age (40 or older), disability or 
genetic information. 
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Table 6. Federal aquatic animal health management laws, regulations, and web links by agency   

Department Agency Act/Law/Rule Description URL/Reference 
U.S. Department 
of Agriculture 
(USDA) 

Animal Plant and 
Health Inspection 
Service (APHIS) 

Livestock and 
Poultry Disease 

USDA-APHIS restricts 
importation, interstate 
movement, detection, control, 
and eradication of diseases 
and pests, animal disease 
prevention and management. 

https://www.aphis.usd
a.gov/animalsanimal-
health/livestock-and-
poultry-disease  

U.S. Department 
of Agriculture 
(USDA) 

Animal Plant and 
Health Inspection 
Service (APHIS) 

Animal Health 
Protection Act, U.S.C.  
Title 7 Agriculture: 
Chapter 109 Animal 
Health Protection   

Restricts the importation, 
entry, and movement of 
animals (including livestock) 
and allows for the destruction 
or removal of animals to stop 
the spread of a livestock pest 
or disease. 

https://uscode.house.g
ov/view.xhtml?path=/p
relim@title7/chapter10
9&edition=prelim 

U.S. Department 
of Agriculture 
(USDA) 

Animal Plant and 
Health Inspection 
Service (APHIS) 

Animal Welfare Act Regulates the treatment of 
animals in research, teaching, 
testing, exhibition, transport, 
and by dealers. 

https://www.nal.usda.g
ov/animal-health-and-
welfare/animal-
welfare-act 

U.S. Department 
of Agriculture 
(USDA) 

Animal Plant and 
Health Inspection 
Service (APHIS) 

Talmadge-Aiken Act 
(7U.S.C.1633) 

Provides authority for federal 
agencies to enter cooperative 
agreements with state 
agencies that administer and 
enforce state laws and 
regulations related to 
controlling or eradicating plant 
and animal pests and 
diseases 

https://uscode.house.g
ov/view.xhtml?req=gra
nuleid:USC-prelim-
title7-
section1633&num=0&
edition=prelim 

U.S. Department 
of Agriculture 
(USDA) 

Animal Plant and 
Health Inspection 
Service (APHIS) 

Virus Serum Toxin 
Act, U.S.C. Title 21 

Ensures that pure, safe, potent, 
and effective biologic products 
are available for sale and 
distribution in the United 
States for use in animals. 

https://uscode.house.g
ov/view.xhtml?path=/p
relim@title21/chapter5
&edition=prelim 

https://www.aphis.usda.gov/animalsanimal-health/livestock-and-poultry-disease
https://www.aphis.usda.gov/animalsanimal-health/livestock-and-poultry-disease
https://www.aphis.usda.gov/animalsanimal-health/livestock-and-poultry-disease
https://www.aphis.usda.gov/animalsanimal-health/livestock-and-poultry-disease
https://uscode.house.gov/view.xhtml?path=/
https://uscode.house.gov/view.xhtml?path=/
https://uscode.house.gov/view.xhtml?path=/
https://uscode.house.gov/view.xhtml?path=/
https://www.nal.usda.gov/animal-health-and-welfare/animal-welfare-act
https://www.nal.usda.gov/animal-health-and-welfare/animal-welfare-act
https://www.nal.usda.gov/animal-health-and-welfare/animal-welfare-act
https://www.nal.usda.gov/animal-health-and-welfare/animal-welfare-act
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U.S. Department 
of Agriculture 
(USDA) 

Animal Plant and 
Health Inspection 
Service (APHIS) 

9 Code of Federal 
Regulation: Animal 
and Animal 
Products.  

Specific regulations and 
requirements for 
implementing these statutes 
related to aquatic animal 
health activities  
Title 7 CFR 371.4 

https://www.ecfr.gov/c
urrent/title-7/subtitle-
B/chapter-III/part-
371/section-371.4 
Describes the role of 
APHIS Veterinary 
Services 

U.S. Department 
of Agriculture 
(USDA) 

Animal Plant and 
Health Inspection 
Service (APHIS) 

9 Code of Federal 
Regulation: Animal 
and Animal 
Products.  

Title 9 CFR Part 161  
Describes the activities of an 
Accredited Veterinarian 

https://www.ecfr.gov/c
urrent/title-9 

U.S. Department 
of Agriculture 
(USDA) 

Animal Plant and 
Health Inspection 
Service (APHIS) 

9 Code of Federal 
Regulation: Animal 
and Animal 
Products.  

Title 9 CFR Part 93.900 
Importation of aquatic animal 
species 

https://www.ecfr.gov/c
urrent/title-9 

U.S. Department 
of Agriculture 
(USDA) 

Animal Plant and 
Health Inspection 
Service (APHIS) 

9 Code of Federal 
Regulation: Animal 
and Animal 
Products.  

Title 9 CFA Part 53 
Contains definitions for key 
terms 

https://www.ecfr.gov/c
urrent/title-9 

U.S. Department 
of Agriculture 
(USDA) 

Animal Plant and 
Health Inspection 
Service (APHIS) 

National Animal 
Health Reporting 
System 

APHIS and FWS are required by 
federal law to maintain lists of 
reportable diseases that 
include but are not limited to 
WOAH-listed reportable 
diseases, including foot and 
mouth disease, 
pleuropneumonia and others. 

https://www.aphis.usd
a.gov/livestock-
poultry-
disease/surveillance/r
eportable-diseases   

U.S. Department 
of Agriculture 
(USDA) 

Animal Plant and 
Health Inspection 
Service (APHIS) 

USDA-APHIS on Area 
Veterinarians in 
Charge: 
management 
system for animal 
disease in U.S. 

Search function to find area 
veterinarians by state and 
contact information for 
national resources.  

https://www.aphis.usd
a.gov/contact/animal-
health  

U.S. Department 
of Agriculture 
(USDA) 

Animal Plant and 
Health Inspection 
Service (APHIS) 

National Veterinary 
Accreditation 
Program 

National Veterinary 
Accreditation Program Guide – 

https://www.aphis.usd
a.gov/nvap/reference-

https://www.ecfr.gov/current/title-7/subtitle-B/chapter-III/part-371/section-371.4
https://www.ecfr.gov/current/title-7/subtitle-B/chapter-III/part-371/section-371.4
https://www.ecfr.gov/current/title-7/subtitle-B/chapter-III/part-371/section-371.4
https://www.ecfr.gov/current/title-7/subtitle-B/chapter-III/part-371/section-371.4
https://www.ecfr.gov/current/title-7/subtitle-B/chapter-III/part-371/section-371.4
https://www.ecfr.gov/current/title-7/subtitle-B/chapter-III/part-371/section-371.4
https://www.ecfr.gov/current/title-7/subtitle-B/chapter-III/part-371/section-371.4
https://www.ecfr.gov/current/title-9
https://www.ecfr.gov/current/title-9
https://www.ecfr.gov/current/title-9
https://www.ecfr.gov/current/title-9
https://www.ecfr.gov/current/title-9
https://www.ecfr.gov/current/title-9
https://www.aphis.usda.gov/livestock-poultry-disease/surveillance/reportable-diseases
https://www.aphis.usda.gov/livestock-poultry-disease/surveillance/reportable-diseases
https://www.aphis.usda.gov/livestock-poultry-disease/surveillance/reportable-diseases
https://www.aphis.usda.gov/livestock-poultry-disease/surveillance/reportable-diseases
https://www.aphis.usda.gov/livestock-poultry-disease/surveillance/reportable-diseases
https://www.aphis.usda.gov/contact/animal-health
https://www.aphis.usda.gov/contact/animal-health
https://www.aphis.usda.gov/contact/animal-health
https://www.aphis.usda.gov/nvap/reference-guide/emergency-management/woah
https://www.aphis.usda.gov/nvap/reference-guide/emergency-management/woah
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WOAH and International 
Standards  

guide/emergency-
management/woah 

U.S. Department 
of Agriculture 
(USDA) 

Animal Plant and 
Health Inspection 
Service (APHIS) 

Marketing and 
Regulatory Programs 
Business Services 

Publications, Forms, and 
Guidance Documents   

https://www.aphis.usd
a.gov/organization/bus
iness-services    

Department of 
Health and 
Human Services 
(DHHS) 

Food and Drug 
Administration (FDA) 

Center for Veterinary 
Medicine 

Authority of U.S. FDA-CVM as 
related to animal drug use, 
including antibiotics 

https://www.fda.gov/ab
out-fda/center-
veterinary-
medicine/cvm-offices; 

Department of 
Health and 
Human Services 
(DHHS) 

Food and Drug 
Administration (FDA) 

FDA mission and 
authority 

Official description of FDA’s 
mission, roles, objectives, and 
other relevant information 

https://www.fda.gov/ab
out-fda/what-we-do  

Department of 
Health and 
Human Services 
(DHHS) 

Food and Drug 
Administration (FDA) 

Animal Drug 
Availability Act 

Description and guidance for 
industry on the 1996 Animal 
Drug Availability Act.  

https://www.fda.gov/an
imal-
veterinary/guidance-
regulations/animal-
drug-availability-act-
1996 

Department of 
Health and 
Human Services 
(DHHS) 

Food and Drug 
Administration (FDA) 

Federal Food, Drug, 
and Cosmetic Act 

Includes authority over 
manufacture and distribution 
of animal feeds 

https://www.fda.gov/re
gulatory-
information/laws-
enforced-fda/federal-
food-drug-and-
cosmetic-act-fdc-act  

Department of 
Health and 
Human Services 
(DHHS) 

Food and Drug 
Administration (FDA) 

Minor Use and Minor 
Species Act of 2004 

Mechanism for drugs to be 
made legally available to 
veterinarians to treat minor 
animal species such as fish. 

https://www.fda.gov/an
imal-
veterinary/developmen
t-approval-
process/minor-
useminor-species  

Department of 
Health and 
Human Services 
(DHHS) 

Food and Drug 
Administration (FDA) 

Approved 
Aquaculture Drugs 

List of Approved Aquaculture 
Drugs 

https://www.fda.gov/an
imal-
veterinary/aquaculture
/approved-
aquaculture-drugs 

https://www.aphis.usda.gov/nvap/reference-guide/emergency-management/woah
https://www.aphis.usda.gov/nvap/reference-guide/emergency-management/woah
https://www.aphis.usda.gov/organization/business-services
https://www.aphis.usda.gov/organization/business-services
https://www.aphis.usda.gov/organization/business-services
https://www.fda.gov/about-fda/center-veterinary-medicine/cvm-offices
https://www.fda.gov/about-fda/center-veterinary-medicine/cvm-offices
https://www.fda.gov/about-fda/center-veterinary-medicine/cvm-offices
https://www.fda.gov/about-fda/center-veterinary-medicine/cvm-offices
https://www.fda.gov/about-fda/what-we-do
https://www.fda.gov/about-fda/what-we-do
https://www.fda.gov/animal-veterinary/guidance-regulations/animal-drug-availability-act-1996
https://www.fda.gov/animal-veterinary/guidance-regulations/animal-drug-availability-act-1996
https://www.fda.gov/animal-veterinary/guidance-regulations/animal-drug-availability-act-1996
https://www.fda.gov/animal-veterinary/guidance-regulations/animal-drug-availability-act-1996
https://www.fda.gov/animal-veterinary/guidance-regulations/animal-drug-availability-act-1996
https://www.fda.gov/animal-veterinary/guidance-regulations/animal-drug-availability-act-1996
https://www.fda.gov/regulatory-information/laws-enforced-fda/federal-food-drug-and-cosmetic-act-fdc-act
https://www.fda.gov/regulatory-information/laws-enforced-fda/federal-food-drug-and-cosmetic-act-fdc-act
https://www.fda.gov/regulatory-information/laws-enforced-fda/federal-food-drug-and-cosmetic-act-fdc-act
https://www.fda.gov/regulatory-information/laws-enforced-fda/federal-food-drug-and-cosmetic-act-fdc-act
https://www.fda.gov/regulatory-information/laws-enforced-fda/federal-food-drug-and-cosmetic-act-fdc-act
https://www.fda.gov/regulatory-information/laws-enforced-fda/federal-food-drug-and-cosmetic-act-fdc-act
https://www.fda.gov/animal-veterinary/development-approval-process/minor-useminor-species
https://www.fda.gov/animal-veterinary/development-approval-process/minor-useminor-species
https://www.fda.gov/animal-veterinary/development-approval-process/minor-useminor-species
https://www.fda.gov/animal-veterinary/development-approval-process/minor-useminor-species
https://www.fda.gov/animal-veterinary/development-approval-process/minor-useminor-species
https://www.fda.gov/animal-veterinary/development-approval-process/minor-useminor-species
https://www.fda.gov/animal-veterinary/aquaculture/approved-aquaculture-drugs
https://www.fda.gov/animal-veterinary/aquaculture/approved-aquaculture-drugs
https://www.fda.gov/animal-veterinary/aquaculture/approved-aquaculture-drugs
https://www.fda.gov/animal-veterinary/aquaculture/approved-aquaculture-drugs
https://www.fda.gov/animal-veterinary/aquaculture/approved-aquaculture-drugs
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Department of 
Health and 
Human Services 
(DHHS) 

Food and Drug 
Administration (FDA) 

3rd Edition Quick 
Reference Guide to 
Approved for Use in 
Aquaculture 

U.S. Fish & Wildlife Service’s 
Aquatic Animal Drug Approval 
Partnership Program, 
American Fisheries Society’s 
Fish Culture and Fish Health 
Sections, Association of Fish 
& Wildlife Agencies Fisheries, 
and Water Resources Policy 
Committee’s Drug Approval 
Working Group 

https://www.fws.gov/m
edia/quick-desk-
reference-guide-
approved-drugs-use-
aquaculture 

Department of 
Health and 
Human Services 
(DHHS) 

Food and Drug 
Administration (FDA) 

Veterinary Feed 
Directive Final Rule 
and Next Steps 

Factsheet explaining the 
veterinary feed directive final 
rule and next steps for the 
Center for Veterinary Medicine.  

https://www.fda.gov/an
imal-
veterinary/developmen
t-approval-
process/fact-sheet-
veterinary-feed-
directive-final-rule-
and-next-steps 

Department of 
Health and 
Human Services 
(DHHS) 

Food and Drug 
Administration (FDA) 

Veterinary Feed 
Directive (VFD) 
Regulation 
Questions and 
Answers 

Guidance document for 
industry and small entity 
compliance about the 
veterinary feed directive 
regulation.  

https://www.fda.gov/m
edia/70173/download 
 

Department of 
Health and 
Human Services 
(DHHS) 

Food and Drug 
Administration (FDA) 

The Food Safety 
Modernization Act of 
2011 

Full text of the Food Safety 
Modernization Act (FSMA) 

https://www.fda.gov/fo
od/food-safety-
modernization-act-
fsma/full-text-food-
safety-modernization-
act-fsma  

Department of 
Health and 
Human Services 
(DHHS) 

Food and Drug 
Administration (FDA) 

Food Safety 
Modernization Act 

Guidance for Industry: Seafood 
HACCP and the FDA Food 
Safety Modernization Act   

https://www.fda.gov/re
gulatory-
information/search-
fda-guidance-
documents/guidance-
industry-seafood-
haccp-and-fda-food-

https://www.fda.gov/animal-veterinary/development-approval-process/fact-sheet-veterinary-feed-directive-final-rule-and-next-steps
https://www.fda.gov/animal-veterinary/development-approval-process/fact-sheet-veterinary-feed-directive-final-rule-and-next-steps
https://www.fda.gov/animal-veterinary/development-approval-process/fact-sheet-veterinary-feed-directive-final-rule-and-next-steps
https://www.fda.gov/animal-veterinary/development-approval-process/fact-sheet-veterinary-feed-directive-final-rule-and-next-steps
https://www.fda.gov/animal-veterinary/development-approval-process/fact-sheet-veterinary-feed-directive-final-rule-and-next-steps
https://www.fda.gov/animal-veterinary/development-approval-process/fact-sheet-veterinary-feed-directive-final-rule-and-next-steps
https://www.fda.gov/animal-veterinary/development-approval-process/fact-sheet-veterinary-feed-directive-final-rule-and-next-steps
https://www.fda.gov/animal-veterinary/development-approval-process/fact-sheet-veterinary-feed-directive-final-rule-and-next-steps
https://www.fda.gov/media/70173/download
https://www.fda.gov/media/70173/download
https://www.fda.gov/food/food-safety-modernization-act-fsma/full-text-food-safety-modernization-act-fsma
https://www.fda.gov/food/food-safety-modernization-act-fsma/full-text-food-safety-modernization-act-fsma
https://www.fda.gov/food/food-safety-modernization-act-fsma/full-text-food-safety-modernization-act-fsma
https://www.fda.gov/food/food-safety-modernization-act-fsma/full-text-food-safety-modernization-act-fsma
https://www.fda.gov/food/food-safety-modernization-act-fsma/full-text-food-safety-modernization-act-fsma
https://www.fda.gov/food/food-safety-modernization-act-fsma/full-text-food-safety-modernization-act-fsma
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/guidance-industry-seafood-haccp-and-fda-food-safety-modernization-act
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/guidance-industry-seafood-haccp-and-fda-food-safety-modernization-act
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/guidance-industry-seafood-haccp-and-fda-food-safety-modernization-act
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/guidance-industry-seafood-haccp-and-fda-food-safety-modernization-act
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/guidance-industry-seafood-haccp-and-fda-food-safety-modernization-act
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/guidance-industry-seafood-haccp-and-fda-food-safety-modernization-act
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/guidance-industry-seafood-haccp-and-fda-food-safety-modernization-act
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safety-modernization-
act 

U.S. Department 
of the Interior 
(DOI) 

U.S. Fish and Wildlife 
Service 

Lacey Act (18 U.S.C. 
42) 50 CFR §16.13 

Requires all live salmonid fish 
and eggs and dead whole, 
uneviscerated S\salmonid 
imports to be inspected by a 
FWS-certified fish pathologist, 
fish health inspector, or 
veterinarian, who then certifies 
the shipment as disease free. 
Shipments must be 
accompanied by a health 
certificate. 

https://www.ecfr.gov/c
urrent/title-
50/chapter-
I/subchapter-B/part-
16/subpart-B/section-
16.13 

 

 

  

https://www.fda.gov/regulatory-information/search-fda-guidance-documents/guidance-industry-seafood-haccp-and-fda-food-safety-modernization-act
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/guidance-industry-seafood-haccp-and-fda-food-safety-modernization-act
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Table 7. Federal drug and chemical use laws, regulations, and web links by agency 

Departmen
t 

Agency Act/Law/Rul
e 

Description URL/Reference 

Department 
of Health 
and Human 
Services 
(DHHS) 

Food and Drug 
Administratio
n (FDA) 

N/A Authority of U.S. 
FDA-CVM as 
related to 
animal drug 
use, including 
antibiotics   

https://www.fda.gov/about-fda/center-veterinary-
medicine/cvm-offices 

Department 
of Health 
and Human 
Services 
(DHHS) 

Food and Drug 
Administratio
n (FDA) 

Minor Use 
and Minor 
Species Act of 
2004. 

Mechanism for 
drugs to be 
made legally 
available to 
veterinarians to 
treat minor 
animal species 
such as fish. 

https://www.fda.gov/animal-veterinary/development-
approval-process/minor-useminor-species 

Department 
of Health 
and Human 
Services 
(DHHS) 

Food and Drug 
Administratio
n (FDA) 

Federal Food, 
Drug, and 
Cosmetic Act 
(FD&C Act). 

Text of the 
Federal Food, 
Drug, and 
Cosmetic Act.  

https://www.fda.gov/regulatory-information/laws-enforced-
fda/federal-food-drug-and-cosmetic-act-fdc-act 

Department 
of Health 
and Human 
Services 
(DHHS) 

Food and Drug 
Administratio
n (FDA) 

Federal Food, 
Drug, and 
Cosmetic Act 
(FD&C Act). 

Fish and 
Fishery 
Products 
Hazards and 
Controls 

https://www.fda.gov/food/seafood-guidance-documents-
regulatory-information/fish-and-fishery-products-hazards-
and-controls  

Department 
of Health 
and Human 
Services 
(DHHS) 

Food and Drug 
Administratio
n (FDA) 

Federal Food, 
Drug, and 
Cosmetic Act 
(FD&C Act). 

Registration of 
Food Facilities 
and Other 
Submissions 

https://www.fda.gov/food/guidance-regulation-food-and-
dietary-supplements/registration-food-facilities-and-other-
submissions 

Department 
of Health 
and Human 

Food and Drug 
Administratio
n (FDA) 

The Food 
Safety 

Full text of the 
Food Safety 

https://www.fda.gov/food/food-safety-modernization-act-
fsma/full-text-food-safety-modernization-act-fsma 

https://www.fda.gov/food/food-safety-modernization-act-fsma/full-text-food-safety-modernization-act-fsma
https://www.fda.gov/food/food-safety-modernization-act-fsma/full-text-food-safety-modernization-act-fsma
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Services 
(DHHS) 

Modernizatio
n Act of 2011 

Modernization 
Act (FSMA) 

Department 
of Health 
and Human 
Services 
(DHHS) 

Food and Drug 
Administratio
n (FDA) 

Veterinary 
Feed 
Directive 
Final Rule 
and Next 
Steps.  

Fact sheet on 
veterinary feed 
directive final 
rule.  

https://www.fda.gov/animal-veterinary/development-
approval-process/fact-sheet-veterinary-feed-directive-final-
rule-and-next-steps 

U.S. 
Department 
of 
Agriculture 
(USDA) 

Animal Plant 
and Health 
Inspection 
Service 
(APHIS) 

Virus Serum 
Toxin Act 

Center for 
Veterinary 
Biologics 

https://www.aphis.usda.gov/veterinary-biologics 

U.S. 
Department 
of 
Agriculture 
(USDA) 

Animal Plant 
and Health 
Inspection 
Service 
(APHIS) 

N/A National 
Veterinary 
Accreditation 
Program Guide 
– WOAH and 
International 
Standards 

https://www.aphis.usda.gov/nvap/reference-
guide/emergency-management/woah 

U.S. 
Department 
of Interior 
(DOI) 

U.S. 
Environmental 
Protection 
Agency (EPA) 

Toxic 
Substances 
Control Act 
(TCSA) 

Regulatory and 
guidance 
information by 
topic: Toxic 
Substances 

https://www.epa.gov/regulatory-information-
topic/regulatory-and-guidance-information-topic-toxic-
substances 

U.S. 
Department 
of Interior 
(DOI) 

U.S. 
Environmental 
Protection 
Agency (EPA) 

Federal 
Insecticide, 
Fungicide, 
and 
Rodenticide 
Act (FIFRA) 

EPA pesticides 
landing page 

https://www.epa.gov/pesticides 

U.S. 
Department 
of Interior 
(DOI) 

U.S. 
Environmental 
Protection 
Agency (EPA) 

N/A Pesticide 
Regulatory and 
Guidance 
Information   

https://www.epa.gov/regulatory-information-
topic/regulatory-and-guidance-information-topic-pesticides 

 

https://www.fda.gov/animal-veterinary/development-approval-process/fact-sheet-veterinary-feed-directive-final-rule-and-next-steps
https://www.fda.gov/animal-veterinary/development-approval-process/fact-sheet-veterinary-feed-directive-final-rule-and-next-steps
https://www.fda.gov/animal-veterinary/development-approval-process/fact-sheet-veterinary-feed-directive-final-rule-and-next-steps
https://www.aphis.usda.gov/nvap/reference-guide/emergency-management/woah
https://www.aphis.usda.gov/nvap/reference-guide/emergency-management/woah
https://www.epa.gov/regulatory-information-topic/regulatory-and-guidance-information-topic-toxic-substances
https://www.epa.gov/regulatory-information-topic/regulatory-and-guidance-information-topic-toxic-substances
https://www.epa.gov/regulatory-information-topic/regulatory-and-guidance-information-topic-toxic-substances
https://www.epa.gov/regulatory-information-topic/regulatory-and-guidance-information-topic-pesticides
https://www.epa.gov/regulatory-information-topic/regulatory-and-guidance-information-topic-pesticides
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U.S. 
Department 
of Interior 
(DOI) 

U.S. 
Environmental 
Protection 
Agency (EPA) 

N/A Spill Prevention, 
Control, and 
Countermeasur
e (SPCC) for 
Agriculture  

https://www.epa.gov/oil-spills-prevention-and-
preparedness-regulations/spill-prevention-control-and-
countermeasure-10 

U.S. 
Department 
of Interior 
(DOI) 

U.S. 
Environmental 
Protection 
Agency (EPA) 

N/A Chemical 
Handling Laws 
and 
Regulations 
that Apply to 
Your 
Agricultural 
Operation by 
Farm Activity 

https://www.epa.gov/agriculture/laws-and-regulations-
apply-your-agricultural-operation-farm-activity 

U.S. 
Department 
of Interior 
(DOI) 

U.S. 
Environmental 
Protection 
Agency (EPA) 

N/A Laws and 
Regulations 
that Apply to 
Your 
Agricultural 
Operation by 
Farm Activity  

https://www.epa.gov/agriculture/laws-and-regulations-
apply-your-agricultural-operation-farm-activity 

U.S. 
Department 
of Interior 
(DOI) 

U.S. 
Environmental 
Protection 
Agency (EPA) 

N/A Water 
Regulatory and 
Guidance 
Information 

https://www.epa.gov/regulatory-information-topic/regulatory-
and-guidance-information-topic-water 

U.S. 
Department 
of Interior 
(DOI) 

U.S. Fish & 
Wildlife 
Service (FWS) 

Endangered 
Species Act 

The FWS 
authority to 
protect 
endangered 
species 
includes 
negative effects 
of chemicals on 
endangered 
species and 
their habitat. 

https://www.fws.gov/law/endangered-species-act 

http://www.epa.gov/oil-spillsprevention-and-preparedness-regulations/spill-prevention-controland-countermeasure-spcc
http://www.epa.gov/oil-spillsprevention-and-preparedness-regulations/spill-prevention-controland-countermeasure-spcc
http://www.epa.gov/oil-spillsprevention-and-preparedness-regulations/spill-prevention-controland-countermeasure-spcc
http://www.epa.gov/oil-spillsprevention-and-preparedness-regulations/spill-prevention-controland-countermeasure-spcc
http://www.epa.gov/oil-spillsprevention-and-preparedness-regulations/spill-prevention-controland-countermeasure-spcc
https://www.epa.gov/oil-spills-prevention-and-preparedness-regulations/spill-prevention-control-and-countermeasure-10
https://www.epa.gov/oil-spills-prevention-and-preparedness-regulations/spill-prevention-control-and-countermeasure-10
https://www.epa.gov/oil-spills-prevention-and-preparedness-regulations/spill-prevention-control-and-countermeasure-10
https://www.epa.gov/agriculture/laws-and-regulations-apply-your-agricultural-operation-farm-activity
https://www.epa.gov/agriculture/laws-and-regulations-apply-your-agricultural-operation-farm-activity
https://www.epa.gov/regulatory-information-topic/regulatory-and-guidance-information-topic-water
https://www.epa.gov/regulatory-information-topic/regulatory-and-guidance-information-topic-water
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U.S. 
Department 
of Interior 
(DOI) 

U.S. Fish & 
Wildlife 
Service (FWS) 

Endangered 
Species Act 

Critical Habitat 
under the 
Endangered 
Species Act  

https://www.federalregister.gov/documents/2022/07/21/202
2-15495/endangered-and-threatened-wildlife-and-plants-
regulations-for-designating-critical-habitat 

U.S. 
Department 
of Interior 
(DOI) 

U.S. Fish & 
Wildlife 
Service (FWS) 

Federal 
Insecticide, 
Fungicide 
and 
Rodenticide 
Control Act 
(FIFRA) 

While enforced 
by EPA, effects 
are subject to 
consultations 
with FWS. 

https://www.fws.gov/law/federal-insecticide-fungicide-and-
rodenticide-control-act 

 

 

  

https://www.federalregister.gov/documents/2022/07/21/2022-15495/endangered-and-threatened-wildlife-and-plants-regulations-for-designating-critical-habitat
https://www.federalregister.gov/documents/2022/07/21/2022-15495/endangered-and-threatened-wildlife-and-plants-regulations-for-designating-critical-habitat
https://www.federalregister.gov/documents/2022/07/21/2022-15495/endangered-and-threatened-wildlife-and-plants-regulations-for-designating-critical-habitat
https://www.fws.gov/law/federal-insecticide-fungicide-and-rodenticide-control-act
https://www.fws.gov/law/federal-insecticide-fungicide-and-rodenticide-control-act
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Table 8. Federal feed use laws, regulations, and web links by agency 

Department Agency Description URL/Reference 
U.S. Department 
of Commerce 
(DOC) 

National Oceanic 
and Atmospheric 
Administration 
(NOAA) 

The Illegal, Unreported, and 
Unregulated Fishing Enforcement Act 
of 2013. 159 Congressional Record 69 
gives NOAA and other federal and 
state agencies the authority to 
enforce those laws, including 
enforcement through vessel 
forfeiture and civil and criminal 
penalties 

https://www.govinfo.gov/app/details/CRECB-
2013-pt1/CRECB-2013-pt1-Pg69  

U.S. Department 
of Homeland 
Security (DHS) 

U.S. Coast Guard 
(USCG) 

The Illegal, Unreported, and 
Unregulated Fishing Enforcement Act 
of 2013. 159 Congressional Record 69 
directs the Coast Guard to enforce 
specified laws to address illegal, 
unreported, or unregulated (IUU) 
fishing 

https://www.govinfo.gov/app/details/CRECB-
2013-pt1/CRECB-2013-pt1-Pg69 

 

 

  

https://www.govinfo.gov/app/details/CRECB-2013-pt1/CRECB-2013-pt1-Pg69
https://www.govinfo.gov/app/details/CRECB-2013-pt1/CRECB-2013-pt1-Pg69
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Table 9. Federal environmental quality: water, effluents, chemical use on farms, and pesticide use laws, regulations, and web links by agency 

Topic Agency Act/Law/Rule Description URL/Reference 
Environment U.S. 

Environmental 
Protection 
Agency (EPA) 

National 
Environmental 
Protection Act 
(NEPA) 

Under NEPA, the EPA 
reviews and 
comments on the 
environmental 
impact statements 
prepared by other 
federal agencies 
under Section 309 of 
the Clean Air Act 

https://www.epa.gov/nepa/what-national-
environmental-policy-act 

Water U.S. 
Environmental 
Protection 
Agency (EPA) 

Safe Drinking 
Water Act 
(SDWA) 

Aquaculture Waste 
Disposal Wells 

https://www.epa.gov/sites/production/files/2015-
08/documents/aquaculture.pdf 

Water U.S. 
Environmental 
Protection 
Agency (EPA) 

N/A Water Regulatory 
and Guidance 
Information  

https://www.epa.gov/regulatory-information-
topic/regulatory-and-guidance-information-topic-
water 

Water U.S. 
Environmental 
Protection 
Agency (EPA) 

N/A Aquaculture Waste 
Disposal Wells 

https://www.epa.gov/sites/production/files/2015-
08/documents/aquaculture.pdf 

Effluents U.S. 
Environmental 
Protection 
Agency (EPA) 

Clean Water Act 
(CWA) 

NPDES Permits https://www.epa.gov/npdes/npdes-aquaculture-
permitting 

Effluents U.S. 
Environmental 
Protection 
Agency (EPA) 

Clean Water Act 
(CWA) 

CAAP Effluent 
Guideline 

https://www.epa.gov/eg/concentrated-aquatic-
animal-production-effluent-guidelines 

Effluents U.S. 
Environmental 
Protection 
Agency (EPA) 

Clean Water Act 
(CWA) 

EPA Effluent 
Limitation 
Guidelines and New 
Source Performance 

www.epa.gov/eg/concentrated-aquatic-animal-
production-effluent-guidelines 

https://www.epa.gov/nepa/what-national-environmental-policy-act
https://www.epa.gov/nepa/what-national-environmental-policy-act
https://www.epa.gov/sites/production/files/2015-08/documents/aquaculture.pdf
https://www.epa.gov/sites/production/files/2015-08/documents/aquaculture.pdf
http://www.epa.gov/eg/concentrated-aquatic-animal-production-effluent-guidelines
http://www.epa.gov/eg/concentrated-aquatic-animal-production-effluent-guidelines
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Standards for the 
Concentrated 
Aquatic Animal 
Production Point 
Source Category: 
Final Rule. 2004b.    

Effluents U.S. 
Environmental 
Protection 
Agency (EPA) 

Clean Water Act 
(CWA)  
Federal 
Register 
69(162) Part II. 

Section 404, Clean 
Water Act authorizes 
USACE to regulate 
fill material or 
dredging 

https://www.epa.gov/cwa-404/section-404-permit-
program 

Effluents U.S. Army Corps 
of Engineers 
(USACE) 

Rivers and 
Harbors Act 

Section 10 of the 
Rivers and Harbors 
Act authorizes 
USACE to regulate 
placement of 
structures and 
equipment in 
navigable waters. 

N/A 

Chemical & 
Pesticide Use 
on Farms 

U.S. 
Environmental 
Protection 
Agency (EPA) 

Federal 
Insecticide, 
Fungicide, and 
Rodenticide Act 
(FIFRA) 

N/A https://www.epa.gov/pesticides 

Chemical & 
Pesticide Use 
on Farms 

U.S. 
Environmental 
Protection 
Agency (EPA) 

N/A Laws and 
Regulations that 
Apply to Your 
Agricultural 
Operation by Farm 
Activity  

https://www.epa.gov/agriculture/laws-and-
regulations-apply-your-agricultural-operation-farm-
activity 

Chemical & 
Pesticide Use 
on Farms 

U.S. 
Environmental 
Protection 
Agency (EPA) 

N/A Chemical Handling 
Laws and 
Regulations that 
Apply to Your 
Agricultural 

www.epa.gov/agriculture/laws-and-regulations-
apply-your-agricultural-operation-farm-
activity#ChemicalHandling 

https://www.epa.gov/pesticides
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Operation by Farm 
Activity 

Chemical & 
Pesticide Use 
on Farms 

U.S. 
Environmental 
Protection 
Agency (EPA) 

N/A Pesticide Regulatory 
and Guidance 
Information   

https://www.epa.gov/regulatory-information-
topic/regulatory-and-guidance-information-topic-
pesticides 

Chemical & 
Pesticide Use 
on Farms 

U.S. 
Environmental 
Protection 
Agency (EPA) 

N/A Toxic Substances 
Regulatory and 
Guidance 
Information (TSCA) 

https://www.epa.gov/regulatory-information-
topic/regulatory-and-guidance-information-topic-
toxic-substances 

Chemical & 
Pesticide Use 
on Farms 

U.S. 
Environmental 
Protection 
Agency (EPA) 

N/A Spill Prevention, 
Control, and 
Countermeasure 
(SPCC) for 
Agriculture  

https://www.epa.gov/oil-spills-prevention-and-
preparedness-regulations/spill-prevention-control-
and-countermeasure-10 

 

  

https://www.epa.gov/regulatory-information-topic/regulatory-and-guidance-information-topic-pesticides
https://www.epa.gov/regulatory-information-topic/regulatory-and-guidance-information-topic-pesticides
https://www.epa.gov/regulatory-information-topic/regulatory-and-guidance-information-topic-pesticides
https://www.epa.gov/regulatory-information-topic/regulatory-and-guidance-information-topic-toxic-substances
https://www.epa.gov/regulatory-information-topic/regulatory-and-guidance-information-topic-toxic-substances
https://www.epa.gov/regulatory-information-topic/regulatory-and-guidance-information-topic-toxic-substances
https://www.epa.gov/oil-spills-prevention-and-preparedness-regulations/spill-prevention-control-and-countermeasure-10
https://www.epa.gov/oil-spills-prevention-and-preparedness-regulations/spill-prevention-control-and-countermeasure-10
https://www.epa.gov/oil-spills-prevention-and-preparedness-regulations/spill-prevention-control-and-countermeasure-10
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Table 10. Federal predator control laws, regulations, and web links by agency 

Agency Department Description URL/Reference 
U.S. Department of 
the Interior (DOI) 

U.S. Fish & Wildlife 
Service (FWS) 

Predator Control under the Endangered 
Species Act 

https://www.fws.gov/law/endangere
d-species-act  

U.S. Department of 
the Interior (DOI) 

U.S. Fish & Wildlife 
Service (FWS) 

Predator Control under the Endangered 
Species Act 

U.S. Criminal Code, Title 18, ESA 
19973, MBTA 1918  

U.S. Department of 
the Interior (DOI) 

U.S. Fish & Wildlife 
Service (FWS) 

Migratory Bird Treaty Act https://www.fws.gov/law/migratory-
bird-treaty-act-1918  

U.S. Department of 
the Interior (DOI) 

U.S. Fish & Wildlife 
Service (FWS) 

Fish and Wildlife Coordination Act https://www.fws.gov/law/fish-and-
wildlife-coordination-act 

U.S. Department of 
the Interior (DOI) 

U.S. Fish & Wildlife 
Service (FWS) 

Lacey Act https://www.fws.gov/law/lacey-act  

U.S. Department of 
Commerce (DOC) 

National Oceanic 
and Atmospheric 
Administration 
(NOAA) 

Marine Mammal Protection Act issues 
permits for marine aquaculture activities 
that interact with marine mammals 
 

https://www.Fisheries.noaa.gov/nati
onal/marine-mammal-
protection/marine-mammal-
protection-act-policies-guidance-
and-regulations    

U.S. Department of 
Agriculture (USDA) 

Animal Plant and 
Health Inspection 
Service (APHIS-WS) 

USDA-APHIS-Wildlife Services has 
inspectors in each state that verify that 
each farm continues to implement non-
lethal control measures. Control of 
Predation and Wild Animals (7 U.S.C. 8351-
8354) 

https://www.aphis.usda.gov/wildlife-
services/about/authority 

U.S. Department of 
Agriculture (USDA) 

Animal Plant and 
Health Inspection 
Service (APHIS-WS) 

Wildlife Services. 2020. Migratory Bird 
Depredation Permit Process 

www.aphis.usda.gov/aphis/ourfocus
/wildlifedamage/operational-
activities/ct_federal_permit_proce
ss 

 

  

https://www.fws.gov/law/endangered-species-act
https://www.fws.gov/law/endangered-species-act
https://www.fws.gov/law/migratory-bird-treaty-act-1918
https://www.fws.gov/law/migratory-bird-treaty-act-1918
https://www.fws.gov/law/fish-and-wildlife-coordination-act
https://www.fws.gov/law/fish-and-wildlife-coordination-act
https://www.fws.gov/law/lacey-act
https://www.fisheries.noaa.gov/national/marine-mammal-protection/marine-mammal-protection-act-policies-guidance-and-regulations
https://www.fisheries.noaa.gov/national/marine-mammal-protection/marine-mammal-protection-act-policies-guidance-and-regulations
https://www.fisheries.noaa.gov/national/marine-mammal-protection/marine-mammal-protection-act-policies-guidance-and-regulations
https://www.fisheries.noaa.gov/national/marine-mammal-protection/marine-mammal-protection-act-policies-guidance-and-regulations
https://www.fisheries.noaa.gov/national/marine-mammal-protection/marine-mammal-protection-act-policies-guidance-and-regulations
https://www.aphis.usda.gov/wildlife-services/about/authority
https://www.aphis.usda.gov/wildlife-services/about/authority
http://www.aphis.usda.gov/aphis/ourfocus/wildlifedamage/operational-activities/ct_federal_permit_process
http://www.aphis.usda.gov/aphis/ourfocus/wildlifedamage/operational-activities/ct_federal_permit_process
http://www.aphis.usda.gov/aphis/ourfocus/wildlifedamage/operational-activities/ct_federal_permit_process
http://www.aphis.usda.gov/aphis/ourfocus/wildlifedamage/operational-activities/ct_federal_permit_process
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Table 11. Federal habitat and wetlands laws, regulations, and web links by agency 

Agency Department Description URL/Reference 
U.S. Department of 
Interior (DOI) 

U.S. Fish & Wildlife 
Service (FWS) 

Endangered Species Act. The FWS authority 
to protect endangered species includes 
negative effects of chemicals on 
endangered species and their habitat. 

https://www.fws.gov/law/endangere
d-species-act  

U.S. Department of 
Interior (DOI) 

U.S. Fish & Wildlife 
Service (FWS) 

Critical Habitat under the Endangered 
Species Act 

https://www.federalregister.gov/doc
uments/2022/07/21/2022-
15495/endangered-and-threatened-
wildlife-and-plants-regulations-for-
designating-critical-habitat 

U.S. Department of 
Commerce (DOC) 

National Oceanic 
and Atmospheric 
Administration 
(NOAA) 

National Marine Fisheries Service (NMFS). 
NMFS has authority over marine habitat 
conservation and engages in habitat-
related consultations with other agencies, 
frequently with the US Army Corps of 
Engineers (USACE) related to critical 
habitat for ESA-listed and MSA-managed 
species and national marine sanctuaries. 

https://www.fisheries.noaa.gov/   
 

U.S. Department of 
Commerce (DOC) 

National Oceanic 
and Atmospheric 
Administration 
(NOAA) 

Essential Fish Habitat/Magnuson-Stevens 
Fishery Conservation and Management Act. 
Identifies essential fish habitat (EFH) for 
federally managed marine species. Federal 
agencies consult with NMFS on any activity 
that might adversely affect EFH. 

https://www.fisheries.noaa.gov/sear
ch?oq=Essential+Fish+Habitat  

U.S. Environmental 
Protection Agency 
(EPA) 

N/A National Environmental Protection Act 
(NEPA). NEPA charges EPA with 
responsibility to protect habitat and 
wetlands as part of its environmental 
protection responsibilities. 

https://www.epa.gov/nepa/what-
national-environmental-policy-act  

U.S. Environmental 
Protection Agency 
(EPA) 

N/A Clean Water Act. The Clean Water Act 
authorizes the EPA (and USACE) to protect 
navigable waters of the United States 
(WOTUS) that may include certain 

https://www.epa.gov/laws-
regulations/summary-clean-water-
act  

https://www.fws.gov/law/endangered-species-act
https://www.fws.gov/law/endangered-species-act
https://www.federalregister.gov/documents/2022/07/21/2022-15495/endangered-and-threatened-wildlife-and-plants-regulations-for-designating-critical-habitat
https://www.federalregister.gov/documents/2022/07/21/2022-15495/endangered-and-threatened-wildlife-and-plants-regulations-for-designating-critical-habitat
https://www.federalregister.gov/documents/2022/07/21/2022-15495/endangered-and-threatened-wildlife-and-plants-regulations-for-designating-critical-habitat
https://www.federalregister.gov/documents/2022/07/21/2022-15495/endangered-and-threatened-wildlife-and-plants-regulations-for-designating-critical-habitat
https://www.federalregister.gov/documents/2022/07/21/2022-15495/endangered-and-threatened-wildlife-and-plants-regulations-for-designating-critical-habitat
https://www.fisheries.noaa.gov/
https://www.fisheries.noaa.gov/search?oq=Essential+Fish+Habitat
https://www.fisheries.noaa.gov/search?oq=Essential+Fish+Habitat
https://www.epa.gov/nepa/what-national-environmental-policy-act
https://www.epa.gov/nepa/what-national-environmental-policy-act
https://www.epa.gov/laws-regulations/summary-clean-water-act
https://www.epa.gov/laws-regulations/summary-clean-water-act
https://www.epa.gov/laws-regulations/summary-clean-water-act
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wetlands, depending on the WOTUS 
definition. 

U.S. Department of 
Defense (DOD) 

U.S. Army Corps of 
Engineers (USACE) 

Wetlands Jurisdiction; permits for 
structures, Code of Federal Register Title 33. 
The U.S. Army Corps of Engineers (USACE) 
has authority over placement of structures 
and equipment in navigable waters under 
Section 10 of the Rivers and Harbors Act of 
1899. USACE further is authorized under 
Section 404 of the Clean Water Act to 
regulate fill material or dredging. 

https://www.nae.usace.army.mil/Mis
sions/Regulatory/Jurisdiction-and-
Wetlands/  

U.S. Department of 
Homeland 
Security (DHS) 

U.S. Coast Guard 
(USCG) 

The U.S. Coast Guard is authorized by a 
variety of Congressional Acts to ensure 
navigational safety, including private 
navigational aids used by some shellfish 
farmers. 

https://media.defense.gov/2020/Sep
/03/2002490486/-1/-1/0/1625-
0011%20INST_R0_2017.PDF  

U.S. Department of 
Agriculture (USDA) 

Natural Resources 
Conservation 
Service (NRCS) 

Certified Wetlands Determination https://www.nrcs.usda.gov/resource
s/guides-and-instructions/certified-
wetlands-determination 

U.S. Department of 
Agriculture (USDA) 

Natural Resources 
Conservation 
Service (NRCS) 

Environmental Quality Incentives Program https://www.nrcs.usda.gov/program
s-initiatives/eqip-environmental-
quality-incentives 

U.S. Department of 
Agriculture (USDA) 

Natural Resources 
Conservation 
Service (NRCS) 

Voluntary Public Access and Habitat 
Incentive Program 

https://www.nrcs.usda.gov/program
s-initiatives/vpa-hip-voluntary-
public-access-and-habitat-
incentive-program 

U.S. Department of 
Agriculture (USDA) 

Natural Resources 
Conservation 
Service (NRCS) 

Regional Conservation Partnership Program https://www.nrcs.usda.gov/program
s-initiatives/rcpp-regional-
conservation-partnership-program 

U.S. Department of 
Agriculture (USDA) 

Natural Resources 
Conservation 
Service (NRCS) 

Agricultural Management Assistance 
Program 

https://www.nrcs.usda.gov/program
s-initiatives/ama-agricultural-
management-assistance 

U.S. Department of 
Agriculture (USDA) 

Natural Resources 
Conservation 
Service (NRCS) 

Conservation Innovation Grants https://www.nrcs.usda.gov/program
s-initiatives/cig-conservation-
innovation-grants 

https://www.nae.usace.army.mil/Missions/Regulatory/Jurisdiction-and-Wetlands/
https://www.nae.usace.army.mil/Missions/Regulatory/Jurisdiction-and-Wetlands/
https://www.nae.usace.army.mil/Missions/Regulatory/Jurisdiction-and-Wetlands/
https://media.defense.gov/2020/Sep/03/2002490486/-1/-1/0/1625-0011%20INST_R0_2017.PDF
https://media.defense.gov/2020/Sep/03/2002490486/-1/-1/0/1625-0011%20INST_R0_2017.PDF
https://media.defense.gov/2020/Sep/03/2002490486/-1/-1/0/1625-0011%20INST_R0_2017.PDF
https://www.nrcs.usda.gov/resources/guides-and-instructions/certified-wetlands-determination
https://www.nrcs.usda.gov/resources/guides-and-instructions/certified-wetlands-determination
https://www.nrcs.usda.gov/resources/guides-and-instructions/certified-wetlands-determination
https://www.nrcs.usda.gov/programs-initiatives/eqip-environmental-quality-incentives
https://www.nrcs.usda.gov/programs-initiatives/eqip-environmental-quality-incentives
https://www.nrcs.usda.gov/programs-initiatives/eqip-environmental-quality-incentives
https://www.nrcs.usda.gov/programs-initiatives/vpa-hip-voluntary-public-access-and-habitat-incentive-program
https://www.nrcs.usda.gov/programs-initiatives/vpa-hip-voluntary-public-access-and-habitat-incentive-program
https://www.nrcs.usda.gov/programs-initiatives/vpa-hip-voluntary-public-access-and-habitat-incentive-program
https://www.nrcs.usda.gov/programs-initiatives/vpa-hip-voluntary-public-access-and-habitat-incentive-program
https://www.nrcs.usda.gov/programs-initiatives/rcpp-regional-conservation-partnership-program
https://www.nrcs.usda.gov/programs-initiatives/rcpp-regional-conservation-partnership-program
https://www.nrcs.usda.gov/programs-initiatives/rcpp-regional-conservation-partnership-program
https://www.nrcs.usda.gov/programs-initiatives/ama-agricultural-management-assistance
https://www.nrcs.usda.gov/programs-initiatives/ama-agricultural-management-assistance
https://www.nrcs.usda.gov/programs-initiatives/ama-agricultural-management-assistance
https://www.nrcs.usda.gov/programs-initiatives/cig-conservation-innovation-grants
https://www.nrcs.usda.gov/programs-initiatives/cig-conservation-innovation-grants
https://www.nrcs.usda.gov/programs-initiatives/cig-conservation-innovation-grants
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U.S. Department of 
Agriculture (USDA) 

Natural Resources 
Conservation 
Service (NRCS) 

Wetland Mitigation Banking Program   https://www.nrcs.usda.gov/program
s-initiatives/wmpb-wetland-
mitigation-banking-program 

U.S. Department of 
Agriculture (USDA) 

Natural Resources 
Conservation 
Service (NRCS) 

Conservation Stewardship Program https://www.nrcs.usda.gov/program
s-initiatives/crp-conservation-
reserve-program 

U.S. Department of 
Agriculture (USDA) 

Natural Resources 
Conservation 
Service (NRCS) 

Conservation Reserve Program  https://www.nrcs.usda.gov/programs-
initiatives/crp-conservation-reserve-
program 

U.S. Department of 
Agriculture (USDA) 

Natural Resources 
Conservation 
Service (NRCS) 

Agricultural Conservation Easement 
Program   

https://www.nrcs.usda.gov/program
s-initiatives/acep-agricultural-
conservation-easement-program 

U.S. Department of 
Agriculture (USDA) 

Natural Resources 
Conservation 
Service (NRCS) 

Healthy Forests Reserve Program   https://www.nrcs.usda.gov/program
s-initiatives/hfrp-healthy-forests-
reserve-program 

U.S. Department of 
Agriculture (USDA) 

Natural Resources 
Conservation 
Service (NRCS) 

Wetland Reserve Easement Program   https://www.nrcs.usda.gov/program
s-initiatives/wre-wetland-reserve-
easements  

U.S. Department of 
Agriculture (USDA) 

Natural Resources 
Conservation 
Service (NRCS) 

Wetland Reserve Enhancement 
Partnerships    

https://www.nrcs.usda.gov/program
s-initiatives/wrep-wetland-reserve-
enhancement-partnership 

U.S. Department of 
Agriculture (USDA) 

Natural Resources 
Conservation 
Service (NRCS) 

Agricultural Land Easements   https://www.nrcs.usda.gov/program
s-initiatives/ale-agricultural-land-
easements 

U.S. Department of 
Agriculture (USDA) 

Natural Resources 
Conservation 
Service (NRCS) 

Critical Habitat under the Endangered 
Species Act   

https://www.federalregister.gov/doc
uments/2022/07/21/2022-
15495/endangered-and-threatened-
wildlife-and-plants-regulations-for-
designating-critical-habitat 

 

  

https://www.nrcs.usda.gov/programs-initiatives/wmpb-wetland-mitigation-banking-program
https://www.nrcs.usda.gov/programs-initiatives/wmpb-wetland-mitigation-banking-program
https://www.nrcs.usda.gov/programs-initiatives/wmpb-wetland-mitigation-banking-program
https://www.nrcs.usda.gov/programs-initiatives/crp-conservation-reserve-program
https://www.nrcs.usda.gov/programs-initiatives/crp-conservation-reserve-program
https://www.nrcs.usda.gov/programs-initiatives/crp-conservation-reserve-program
https://www.nrcs.usda.gov/programs-initiatives/crp-conservation-reserve-program
https://www.nrcs.usda.gov/programs-initiatives/crp-conservation-reserve-program
https://www.nrcs.usda.gov/programs-initiatives/crp-conservation-reserve-program
https://www.nrcs.usda.gov/programs-initiatives/acep-agricultural-conservation-easement-program
https://www.nrcs.usda.gov/programs-initiatives/acep-agricultural-conservation-easement-program
https://www.nrcs.usda.gov/programs-initiatives/acep-agricultural-conservation-easement-program
https://www.nrcs.usda.gov/programs-initiatives/hfrp-healthy-forests-reserve-program
https://www.nrcs.usda.gov/programs-initiatives/hfrp-healthy-forests-reserve-program
https://www.nrcs.usda.gov/programs-initiatives/hfrp-healthy-forests-reserve-program
https://www.nrcs.usda.gov/programs-initiatives/wre-wetland-reserve-easements
https://www.nrcs.usda.gov/programs-initiatives/wre-wetland-reserve-easements
https://www.nrcs.usda.gov/programs-initiatives/wre-wetland-reserve-easements
https://www.nrcs.usda.gov/programs-initiatives/wrep-wetland-reserve-enhancement-partnership
https://www.nrcs.usda.gov/programs-initiatives/wrep-wetland-reserve-enhancement-partnership
https://www.nrcs.usda.gov/programs-initiatives/wrep-wetland-reserve-enhancement-partnership
https://www.nrcs.usda.gov/programs-initiatives/ale-agricultural-land-easements
https://www.nrcs.usda.gov/programs-initiatives/ale-agricultural-land-easements
https://www.nrcs.usda.gov/programs-initiatives/ale-agricultural-land-easements
https://www.federalregister.gov/documents/2022/07/21/2022-15495/endangered-and-threatened-wildlife-and-plants-regulations-for-designating-critical-habitat
https://www.federalregister.gov/documents/2022/07/21/2022-15495/endangered-and-threatened-wildlife-and-plants-regulations-for-designating-critical-habitat
https://www.federalregister.gov/documents/2022/07/21/2022-15495/endangered-and-threatened-wildlife-and-plants-regulations-for-designating-critical-habitat
https://www.federalregister.gov/documents/2022/07/21/2022-15495/endangered-and-threatened-wildlife-and-plants-regulations-for-designating-critical-habitat
https://www.federalregister.gov/documents/2022/07/21/2022-15495/endangered-and-threatened-wildlife-and-plants-regulations-for-designating-critical-habitat
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Table 12. Federal non-native species laws, regulations, and web links by agency 

Agency Department Description URL/Reference 
U.S. Department of 
Interior (DOI) 

U.S. Fish & Wildlife 
Service (FWS) 

Non-indigenous Aquatic Nuisance 
Prevention and Control Act 

https://www.fws.gov/law/nonindigen
ous-aquatic-nuisance-prevention-
and-control-act-1990 

U.S. Department of 
Interior (DOI) 

U.S. Fish & Wildlife 
Service (FWS) 

National Invasive Species Act https://www.fws.gov/law/national-
invasive-species-act-1996  

U.S. Department of 
Interior (DOI) 

U.S. Fish & Wildlife 
Service (FWS) 

Lacey Act https://www.fws.gov/law/lacey-act  

U.S. Department of 
Interior (DOI) 

U.S. Fish & Wildlife 
Service (FWS) 

Convention on International Trade in 
Endangered Species (CITES)/Endangered 
Species Act (ESA). FWS requires a permit to 
import, export, or re-export live animals. 

https://fwsepermits.servicenowservi
ces.com/fws?id=fws_kb_view&sys
_id=451c7f561bbe50104fa520eae54b
cb51  

U.S. Department of 
Commerce (DOC) 

National Oceanic 
and Atmospheric 
Administration 
(NOAA) 

National Marine Fisheries Service (NMFS). 
NMFS has federal authority under the Lacey 
Act to support and reinforce state or tribal 
natural resource law. State agencies can 
request assistance from NMFS. 

https://www.fisheries.noaa.gov/  

 

 

  

https://www.fws.gov/law/nonindigenous-aquatic-nuisance-prevention-and-control-act-1990
https://www.fws.gov/law/nonindigenous-aquatic-nuisance-prevention-and-control-act-1990
https://www.fws.gov/law/nonindigenous-aquatic-nuisance-prevention-and-control-act-1990
https://www.fws.gov/law/national-invasive-species-act-1996
https://www.fws.gov/law/national-invasive-species-act-1996
https://www.fws.gov/law/lacey-act
https://fwsepermits.servicenowservices.com/fws?id=fws_kb_view&sys_id=451c7f561bbe50104fa520eae54bcb51
https://fwsepermits.servicenowservices.com/fws?id=fws_kb_view&sys_id=451c7f561bbe50104fa520eae54bcb51
https://fwsepermits.servicenowservices.com/fws?id=fws_kb_view&sys_id=451c7f561bbe50104fa520eae54bcb51
https://fwsepermits.servicenowservices.com/fws?id=fws_kb_view&sys_id=451c7f561bbe50104fa520eae54bcb51
https://www.fisheries.noaa.gov/
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Table 13. Federal proper storage and management of farm supplies and waste management laws, regulations, and web links by agency 

Agency Department Description URL/Reference 
U.S. Environmental 
Protection Agency 
(EPA) 

N/A National Environmental Protection Act 
(NEPA)  

https://www.epa.gov/nepa/what-national-
environmental-policy-act 

U.S. Environmental 
Protection Agency 
(EPA) 

N/A Laws and Regulations that Apply to Your 
Agricultural Operation by Farm Activity  

https://www.epa.gov/agriculture/laws-
and-regulations-apply-your-agricultural-
operation-farm-activity 

U.S. Environmental 
Protection Agency 
(EPA) 

N/A Chemical Handling Laws and Regulations 
that Apply to Your Agricultural Operation 
by Farm Activity 

https://www.epa.gov/agriculture/laws-
and-regulations-apply-your-agricultural-
operation-farm-activity  

U.S. Environmental 
Protection Agency 
(EPA) 

N/A Pesticide Regulatory and Guidance 
Information   

https://www.epa.gov/regulatory-
information-topic/regulatory-and-
guidance-information-topic-pesticides 

U.S. Environmental 
Protection Agency 
(EPA) 

N/A Toxic Substances Regulatory and 
Guidance Information  

https://www.epa.gov/regulatory-
information-topic/regulatory-and-
guidance-information-topic-toxic-
substances 

U.S. Environmental 
Protection Agency 
(EPA) 

N/A Spill Prevention, Control, and 
Countermeasure (SPCC) for Agriculture  

https://www.epa.gov/oil-spills-prevention-
and-preparedness-regulations/spill-
prevention-control-and-countermeasure-
10 

U.S. Environmental 
Protection Agency 
(EPA) 

N/A Water Regulatory and Guidance 
Information  

https://www.epa.gov/regulatory-
information-topic/regulatory-and-
guidance-information-topic-water  

U.S. Department of 
Defense (DOD) 

U.S. Army Corps 
of Engineers 
(USACE) 

Wetlands Jurisdiction; permits for 
structures, Code of Federal Register Title 
33   

https://www.nae.usace.army.mil/Missions
/Regulatory/Jurisdiction-and-Wetlands/  

Department of 
Health and Human 
Services (DHHS) 

Food and Drug 
Administration 
(FDA) 

FDA guidance on Safety of Animal Feed 
Maintained and Fed On-Farm  
 

https://www.fda.gov/media/91080/downlo
ad 

Department of 
Health and Human 
Services (DHHS) 

Food and Drug 
Administration 
(FDA) 

Sanitation requirements for feed 
manufacturing to prevent animal food 
from becoming adulterated. Code of 

https://www.ecfr.gov/current/title-
21/chapter-I/subchapter-E/part-507  

https://www.epa.gov/nepa/what-national-environmental-policy-act
https://www.epa.gov/nepa/what-national-environmental-policy-act
https://www.epa.gov/agriculture/laws-and-regulations-apply-your-agricultural-operation-farm-activity
https://www.epa.gov/agriculture/laws-and-regulations-apply-your-agricultural-operation-farm-activity
https://www.epa.gov/agriculture/laws-and-regulations-apply-your-agricultural-operation-farm-activity
https://www.epa.gov/agriculture/laws-and-regulations-apply-your-agricultural-operation-farm-activity
https://www.epa.gov/agriculture/laws-and-regulations-apply-your-agricultural-operation-farm-activity
https://www.epa.gov/agriculture/laws-and-regulations-apply-your-agricultural-operation-farm-activity
https://www.epa.gov/regulatory-information-topic/regulatory-and-guidance-information-topic-pesticides
https://www.epa.gov/regulatory-information-topic/regulatory-and-guidance-information-topic-pesticides
https://www.epa.gov/regulatory-information-topic/regulatory-and-guidance-information-topic-pesticides
https://www.epa.gov/regulatory-information-topic/regulatory-and-guidance-information-topic-toxic-substances
https://www.epa.gov/regulatory-information-topic/regulatory-and-guidance-information-topic-toxic-substances
https://www.epa.gov/regulatory-information-topic/regulatory-and-guidance-information-topic-toxic-substances
https://www.epa.gov/regulatory-information-topic/regulatory-and-guidance-information-topic-toxic-substances
https://www.epa.gov/oil-spills-prevention-and-preparedness-regulations/spill-prevention-control-and-countermeasure-10
https://www.epa.gov/oil-spills-prevention-and-preparedness-regulations/spill-prevention-control-and-countermeasure-10
https://www.epa.gov/oil-spills-prevention-and-preparedness-regulations/spill-prevention-control-and-countermeasure-10
https://www.epa.gov/oil-spills-prevention-and-preparedness-regulations/spill-prevention-control-and-countermeasure-10
https://www.epa.gov/regulatory-information-topic/regulatory-and-guidance-information-topic-water
https://www.epa.gov/regulatory-information-topic/regulatory-and-guidance-information-topic-water
https://www.epa.gov/regulatory-information-topic/regulatory-and-guidance-information-topic-water
https://www.nae.usace.army.mil/Missions/Regulatory/Jurisdiction-and-Wetlands/
https://www.nae.usace.army.mil/Missions/Regulatory/Jurisdiction-and-Wetlands/
https://www.fda.gov/media/91080/download
https://www.fda.gov/media/91080/download
https://www.ecfr.gov/current/title-21/chapter-I/subchapter-E/part-507
https://www.ecfr.gov/current/title-21/chapter-I/subchapter-E/part-507
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Federal Register Title 21 that specifies 
sanitation.  
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Table 14. Federal food safety laws, regulations, and web links by agency 

Agency Department Description URL/Reference 
U.S. Department of 
Health and Human 
Services (DHHS) 

Food and Drug 
Administration 
(FDA) 

Public Health Service Act https://www.govinfo.gov/content/pkg/CO
MPS-8773/pdf/COMPS-8773.pdf 

U.S. Department of 
Health and Human 
Services (DHHS) 

Food and Drug 
Administration 
(FDA) 

Federal Food, Drug, and Cosmetic Act 
(FD&C Act)  

https://www.fda.gov/regulatory-
information/laws-enforced-fda/federal-
food-drug-and-cosmetic-act-fdc-act 

U.S. Department of 
Health and Human 
Services (DHHS) 

Food and Drug 
Administration 
(FDA) 

Federal Food, Drug, and Cosmetic Act 
(FD&C Act) guidance documents.  

https://www.fda.gov/food/seafood-
guidance-documents-regulatory-
information/fish-and-fishery-products-
hazards-and-controls  

U.S. Department of 
Health and Human 
Services (DHHS) 

Food and Drug 
Administration 
(FDA) 

Federal Food, Drug, and Cosmetic Act 
(FD&C Act) Registration of food facilities 
and other submissions. 

https://www.fda.gov/food/guidance-
regulation-food-and-dietary-
supplements/registration-food-facilities-
and-other-submissions 

U.S. Department of 
Health and Human 
Services (DHHS) 

Food and Drug 
Administration 
(FDA) 

FDA List of Approved Drugs https://www.fda.gov/animal-
veterinary/aquaculture/approved-
aquaculture-drugs  

U.S. Department of 
Health and Human 
Services (DHHS) 

Food and Drug 
Administration 
(FDA) 

Guidance document for the Food Safety 
Modernization Act of 2011 

https://www.fda.gov/regulatory-
information/search-fda-guidance-
documents/guidance-industry-seafood-
haccp-and-fda-food-safety-
modernization-act 

U.S. Department of 
Health and Human 
Services (DHHS) 

Food and Drug 
Administration 
(FDA) 

Full text of the Food Safety Modernization 
Act of 2011 

https://www.fda.gov/food/food-safety-
modernization-act-fsma/full-text-food-
safety-modernization-act-fsma 

U.S. Department of 
Health and Human 
Services (DHHS) 

Food and Drug 
Administration 
(FDA) 

FDA-CVM GFI #120 Veterinary Feed 
Directive Regulation Questions and 
Answers 
 

https://www.fda.gov/media/70173/downlo
ad  

U.S. Department of 
Agriculture (USDA) 

Food Safety and 
Inspection 
Service (USDA-
FSIS) 

FSIS protects the public's health by 
ensuring that meat (including catfish), 
poultry and egg products are safe, 
wholesome and properly labeled. 

https://www.fsis.usda.gov/about-fsis  

https://www.govinfo.gov/content/pkg/COMPS-8773/pdf/COMPS-8773.pdf
https://www.govinfo.gov/content/pkg/COMPS-8773/pdf/COMPS-8773.pdf
https://www.fda.gov/regulatory-information/laws-enforced-fda/federal-food-drug-and-cosmetic-act-fdc-act
https://www.fda.gov/regulatory-information/laws-enforced-fda/federal-food-drug-and-cosmetic-act-fdc-act
https://www.fda.gov/regulatory-information/laws-enforced-fda/federal-food-drug-and-cosmetic-act-fdc-act
https://www.fda.gov/food/guidance-regulation-food-and-dietary-supplements/registration-food-facilities-and-other-submissions
https://www.fda.gov/food/guidance-regulation-food-and-dietary-supplements/registration-food-facilities-and-other-submissions
https://www.fda.gov/food/guidance-regulation-food-and-dietary-supplements/registration-food-facilities-and-other-submissions
https://www.fda.gov/food/guidance-regulation-food-and-dietary-supplements/registration-food-facilities-and-other-submissions
https://www.fda.gov/animal-veterinary/aquaculture/approved-aquaculture-drugs
https://www.fda.gov/animal-veterinary/aquaculture/approved-aquaculture-drugs
https://www.fda.gov/animal-veterinary/aquaculture/approved-aquaculture-drugs
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/guidance-industry-seafood-haccp-and-fda-food-safety-modernization-act
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/guidance-industry-seafood-haccp-and-fda-food-safety-modernization-act
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/guidance-industry-seafood-haccp-and-fda-food-safety-modernization-act
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/guidance-industry-seafood-haccp-and-fda-food-safety-modernization-act
https://www.fda.gov/regulatory-information/search-fda-guidance-documents/guidance-industry-seafood-haccp-and-fda-food-safety-modernization-act
https://www.fda.gov/food/food-safety-modernization-act-fsma/full-text-food-safety-modernization-act-fsma
https://www.fda.gov/food/food-safety-modernization-act-fsma/full-text-food-safety-modernization-act-fsma
https://www.fda.gov/food/food-safety-modernization-act-fsma/full-text-food-safety-modernization-act-fsma
https://www.fda.gov/media/70173/download
https://www.fda.gov/media/70173/download
https://www.fsis.usda.gov/about-fsis
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U.S. Department of 
Agriculture (USDA) 

Food Safety and 
Inspection 
Service (USDA-
FSIS) 

Federal Meat Inspection Act  https://www.fsis.usda.gov/policy/food-
safety-acts/federal-meat-inspection-act, 
Section 18  

U.S. Department of 
Agriculture (USDA) 

Animal Plant 
and Health 
Inspection 
Service (APHIS) 

Talmadge-Aiken Act (7U.S.C.1633). Provides 
authority for federal agencies to enter 
cooperative agreements with state 
agencies that administer and enforce 
state laws and regulations related to 
controlling or eradicating plant and 
animal pests and diseases.  

https://uscode.house.gov/view.xhtml?req=
granuleid:USC-prelim-title7-
section1633&num=0&edition=prelim  

U.S. Environmental 
Protection Agency 
(EPA) 

N/A Safe Drinking Water Act (SDWA) https://www.epa.gov/sdwa  

U.S. Department of 
Commerce (DOC) 

National 
Oceanic and 
Atmospheric 
Administration 
(NOAA) 

National Marine Fisheries Service (NMFS). 
NMFS conducts a voluntary fishery 
products inspection program which is 
concerned with the safety, 
wholesomeness, and quality of fishery 
products, including molluscan shellfish. 
NMFS is also responsible for enforcement 
of the Lacey Act Amendments of 1981 (16 
U.S.C. 3371 et seq.), as they apply to 
molluscan shellfish. 

https://www.fisheries.noaa.gov/  

 

  

https://www.fsis.usda.gov/policy/food-safety-acts/federal-meat-inspection-act,%20Section%2018
https://www.fsis.usda.gov/policy/food-safety-acts/federal-meat-inspection-act,%20Section%2018
https://www.fsis.usda.gov/policy/food-safety-acts/federal-meat-inspection-act,%20Section%2018
https://uscode.house.gov/view.xhtml?req=granuleid:USC-prelim-title7-section1633&num=0&edition=prelim
https://uscode.house.gov/view.xhtml?req=granuleid:USC-prelim-title7-section1633&num=0&edition=prelim
https://uscode.house.gov/view.xhtml?req=granuleid:USC-prelim-title7-section1633&num=0&edition=prelim
https://www.epa.gov/sdwa
https://www.fisheries.noaa.gov/
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Table 15. Federal social responsibility laws, regulations, and web links by agency 

Agency Department Description URL/Reference 
U.S. Department of 
Labor (DOL) 

N/A Issues labor certifications for producers 
petitioning for H-2A visas for temporary 
international workers. 

https://www.dol.gov/agencies/eta/foreign
-labor/programs/permanent  

U.S. Department of 
Labor (DOL) 

N/A Occupational Safety and Health 
Administration (OSHA) 

https://www.osha.gov/  

U.S. Department of 
Labor (DOL) 

N/A Wages and the Fair Labor Standards Act https://www.dol.gov/agencies/whd/flsa  

U.S. Equal 
Employment 
Opportunity 
Commission 
(EEOC) 

N/A Laws and guidance https://www.eeoc.gov/laws-guidance  

U.S. Environmental 
Protection Agency 
(EPA)   

N/A Agricultural Worker Protection Standard https://www.epa.gov/pesticide-worker-
safety/agricultural-worker-protection-
standard-wps  

U.S. Health and 
Human Services 
(DHHS) 

N/A HHS Legal Authorities Related to Disasters 
and Emergencies 

https://www.phe.gov/Preparedness/planni
ng/authority/ Pages/default.aspx  

U.S. Department of 
Homeland 
Security (DHS) 

U.S. 
Immigration 
and Customs 
Enforcement 
(ICE) 

Immigration and Nationality Act, (INA) sec. 
101(a)(15)(H)(ii)(a), 9 U.S.C. 
1101(a)(15)(H)(ii)(a) 

https://www.ice.gov/ 

U.S. Department of 
State (DOS) 

N/A Issues visas to temporary workers in a 
consulate in their home country. https://www.state.gov/  

U.S. Department of 
Agriculture (USDA) 

Animal and 
Plant Health 
Inspection 
Service (APHIS) 

Animal Welfare Act Authorizes USDA-
APHIS to provide leadership for 
determining standards of humane care 
and treatment of animals 

https://www.nal.usda.gov/animal-health-
and-welfare/animal-welfare-act 

https://www.dol.gov/agencies/eta/foreign-labor/programs/permanent
https://www.dol.gov/agencies/eta/foreign-labor/programs/permanent
https://www.osha.gov/
https://www.dol.gov/agencies/whd/flsa
https://www.eeoc.gov/laws-guidance
https://www.epa.gov/pesticide-worker-safety/agricultural-worker-protection-standard-wps
https://www.epa.gov/pesticide-worker-safety/agricultural-worker-protection-standard-wps
https://www.epa.gov/pesticide-worker-safety/agricultural-worker-protection-standard-wps
https://www.phe.gov/Preparedness/planning/authority/%20Pages/default.aspx
https://www.phe.gov/Preparedness/planning/authority/%20Pages/default.aspx
https://www.ice.gov/
https://www.state.gov/
https://www.nal.usda.gov/animal-health-and-welfare/animal-welfare-act
https://www.nal.usda.gov/animal-health-and-welfare/animal-welfare-act


Table 16. Federal and state agencies with which Ocean Era has interacted and responded to in their effort to obtain a 
permit for a net pen in federal marine waters 

Department  Agency/Office/Unit Sub-unit Sub-unit 
U.S. Environmental 
Protection Agency 
(EPA) 

Environmental 
Appeals Board 

N/A N/A 

U.S. Environmental 
Protection Agency 
(EPA) 

Office of Water N/A N/A 

U.S. Environmental 
Protection Agency 
(EPA) 

Office of Water Office of Wastewater 
Management 

N/A 

U.S. Department of 
Commerce (DOC) 

National Oceanic and 
Atmospheric 
Administration 
(NOAA) 

National Oceanic and 
Atmospheric 
Administration 
(NOAA) 

N/A 

U.S. Department of 
Commerce (DOC) 

National Oceanic and 
Atmospheric 
Administration 
(NOAA) 

National Marine 
Fisheries Service 
(NMFS) 

N/A 

U.S. Department of 
Commerce (DOC) 

National Oceanic and 
Atmospheric 
Administration 
(NOAA) 

National Marine 
Fisheries Service 
(NMFS) 

Office of Aquaculture 
(non-regulatory) 

U.S. Department of 
Commerce (DOC) 

National Oceanic and 
Atmospheric 
Administration 
(NOAA) 

National Marine 
Fisheries Service 
(NMFS) 

Office of Protected 
Species 

U.S. Department of 
Commerce (DOC) 

National Oceanic and 
Atmospheric 
Administration 
(NOAA) 

National Marine 
Fisheries Service 
(NMFS) 

Habitat Conservation 
Division 

U.S. Department of 
Commerce (DOC) 

National Centers for 
Coastal and Ocean 
Science (non-
regulatory) 

N/A N/A 

Department of 
Defense (DOD) 

Military Aviation and 
Installation 
Assurance Siting 
Clearinghouse  

N/A N/A 

Department of 
Defense (DOD) 

U.S. Army Corps of 
Engineers (USACE) 

Regulatory Division N/A 

Department of 
Homeland Security 
(DHS) 

N/A N/A N/A 
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List 1. List of Federal laws with which Ocean Era has interacted and responded to in their effort to obtain a permit for a net 
pen in federal marine waters 

• Endangered Species Act (ESA; Section 7) 

• Clean Water Act (CWA; Section 404) 

• Coastal Zone Management Act (CZMA) 

• Fish and Wildlife Conservation Act (FWCA) 

• Magnuson-Stevens Fishery Conservation and Management Act (MSA)  

• Marine Mammal Protection Act (MMPA) 

• National Environmental Policy Act (NEPA)  

• National Historic Preservation Act (NHPA; Section 106) 

• River and Harbors Act (RHA; Section 10) 
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Figures 
Figure 1. Complexity of the U.S. regulatory framework for aquaculture. 
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Appendix A 

National Plans for Aquaculture 
Executive Order 13921 (2020), “Promoting American Seafood Competitiveness and 
Economic Growth,” directed the Secretary of the Interior, the Secretary of Agriculture, 
and the Secretary of Commerce to assess whether to revise the 1983 National 
Aquaculture Development Plan. Given that these agencies are the co-chairs to the 
Subcommittee of Aquaculture, the decision was made to update the national plan by 
combining existing regulatory efficiency, research, and economic development plans 
into a national plan. The national plan, as a document, summarizes the three prior 
plans.  

The national plan “outlines federal actions to advance a robust, resilient, globally 
competitive, and environmentally sustainable domestic aquaculture sector,” while the 
regulatory efficiency plan describes how agencies will “improve efficiency,… and reduce 
costs associated with the regulatory process.” Goal 1 of the regulatory efficiency plan is 
to “Improve efficiencies in aquaculture permitting and authorization;” and Goal 2 is to 
“Implement a National Approach to Aquatic Animal Health Management of 
Aquaculture” that includes development of emergency response plans for priority 
aquatic animal pathogens. Objective 3.1 of the regulatory efficiency plan is to “Identify 
additional science information… to inform permit reviews, consultations, and policy 
decisions.” The regulatory efficiency plan refers to the complexities and multiple 
jurisdictions of the U.S. regulatory system and further discusses progress of federal 
agencies working with states to create a more efficient regulatory process. (USDA-SCA, 
2024). 

 

 

 

 

 

https://www.ars.usda.gov/sca/Documents/2024%20National%20Aquaculture%20Development%20Plan%20Overview.pdf
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Appendix B 

Significant Time and Cost to Achieve Federal Permits Is 
Driven by Opportunities for Public Comment 
The U.S. Congress has built opportunities for the public to comment upon, question, 
and challenge regulatory decisions into various laws that it has passed. Important 
examples include the Federal Water Pollution Control Act (Clean Water Act), 
Endangered Species Act, and the Federal Food, Drug and Cosmetic Act. These public 
comment opportunities can occur in a variety of ways and often result in significant 
costs and delays to permitting.  In addition, public comments can potentially result in 
the addition of conditions to permits that add unanticipated operational costs in the 
form of restrictions, prohibitions, or requirements.   

This appendix will describe the steps and details of the public comment requirements 
specified in the Clean Water Act, particularly as related to U.S. aquaculture. Within the 
Clean Water Act, aquaculture is categorized as a point source of pollution. Aquatic 
animal farms that exceed specific thresholds related to discharging wastewater, 
annual production and/or feed usage must acquire a discharge permit titled as a 
National Pollution Discharge Elimination System (NPDES) permit. While many state 
agencies issue and manage NPDES permits according to EPA guidelines, NPDES 
permitting in other states and jurisdictions9 and in marine waters beyond coastal 
state boundaries is handled directly by EPA, not a state agency. States that have 
assumed the responsibility to issue NPDES permits may be more restrictive than the 
Clean Water Act, but they cannot be less restrictive. The following describes several 
means by which the public can significantly influence federal permitting as related to 
an EPA-issued individual NPDES permit for an aquaculture operation (USEPA 2013). 

 
 

 

9 Massachusetts, New Hampshire, New Mexico, District of Columbia, U.S. territories (except Virgin Islands), certain 
federal facilities, Tribal lands and marine waters beyond coastal state boundaries. 
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Public Comment on NEPA Required Environmental Analysis 

An EPA-issued new source permit may trigger a National Environmental Policy Act 
(NEPA) review and should occur at the same time as an applicant’s NPDES permit 
issuance process. The administrative record for the final NPDES permit must include 
any NEPA required documents. If a NEPA environmental assessment (EA) and finding of 
no significant impact is prepared, a preliminary finding is made available to the public 
for comment. If a more detailed environmental impact statement (EIS) is prepared, 
opportunities for public comment are provided to scope out the issues to be 
addressed, to comment on the draft EIS, and to comment on the final EIS. Federal 
agencies are required to make “diligent efforts” to keep the public informed and 
involved in NEPA procedures and provide notice to the public of NEPA-related hearings, 
public meetings, and available documents. 

Public Comment on the Permit 

Once the permit writer finishes drafting the NPDES permit, EPA makes available the 
draft permit via the Federal Register and initiates a public notice period of at least 30 
days during which any interested person may submit written comments on the draft 
permit and accompanying fact sheet and/or request a public hearing on the draft 
permit.  

Any interested person may request a public hearing on a draft permit during the public 
comment period by submitting a written statement to EPA describing the issues 
proposed to be raised at the hearing. A public hearing will be held if EPA finds that 
there is significant public interest. EPA may also decide to hold a public hearing at its 
discretion.  

Public notice of a public hearing must be given at least 30 days before the hearing 
takes place and may be combined with the public notice of the draft permit. 
Scheduling a hearing automatically extends the comment period until at least the 
close of the hearing, and the comment period may be extended by the hearing officer 
by announcing an extension at the hearing. 

Following the notice and comment period, and public hearing if held, and prior to 
permit issuance, EPA must issue a “response to comments” document whenever a 
final permit decision is issued. A “final permit decision” is “a decision to issue, deny, 
modify, revoke and reissue, or terminate a permit.” 
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Public Petition 

For EPA-issued NPDES permits, individuals who are unsatisfied with the terms of a 
final permit may petition an Environmental Appeals Board, an impartial appellate 
tribunal established by regulation within EPA’s Administrator’s Office, to review the 
permit. Generally, to be eligible to file a permit appeal, an individual must have either 
submitted comments on the draft permit or participated in a public hearing on that 
permit. The final permit is stayed during the Environmental Appeals Board (EAB) review 
as it may be amended by the Board. 

Public Request for Federal District Court Review 

Once any appeal to the EAB has been resolved, and if individuals are dissatisfied by the 
Environmental Appeals Board decision-making, they can petition a federal district 
court to review their findings. The final permit remains active during this review. 

Litigation 

The public can file a legal challenge against the final permit or, once a permit is active, 
review publicly available data about whether a permittee is in compliance with its 
permit. Many NPDES permit holders are required to monitor and report the type and 
volume of pollutants that they discharge. Monitoring results are typically reported as 
Discharge Monitoring Reports (DMRs). The information contained in DMRs, including 
the location of dischargers, what pollutants they are discharging, and the types and 
amounts of pollutants being discharged, are publicly available.  

Anyone adversely affected by Clean Water Act violations may bring a lawsuit against 
alleged violators of the Act. In cases where the state or EPA fails to take adequate 
enforcement actions, citizens can sue for injunctive relief (court orders prohibiting the 
pollution from continuing), civil penalties, and attorneys’ fees. 
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Appendix C 

Federal Law, Public Influence, and Ocean Era NPDES 
Permitting in Federal Marine Waters 
In 2017, Ocean Era, a private research and development company located in Kailua-
Kona, Hawaii, responded to a National Oceanic and Atmospheric Administration, 
National Sea Grant Program aquaculture research grant funding opportunity. They 
proposed to obtain necessary permits, build, and manage a demonstration net pen 
located 40 nautical miles off of Sarasota Florida in the Gulf of America for one year with 
estimated production of 80,000 pounds of Seriola rivoliana (a.k.a. kampachi, longfin 
yellow tail or almaco jack). Project goals were to: 

1. Serve as an educational platform for the promotion of rational aquaculture 
policies and demystification of the industry, by providing a working net pen 
example to politicians, constituents, journalists, and other influencers of policy 
or public perceptions, as well as the local community; 

2. Increase public awareness of, and receptivity towards offshore aquaculture and 
the need to grow more seafood in U.S. waters, by providing public tours of the 
offshore operation, including (possibly) snorkeling inside the net pen, and fee 
fishing; 

3. Act as a demonstration platform for data collection of water quality, potential 
benthic impacts, and marine mammal and fish stock interactions resulting 
from offshore aquaculture in the Gulf of America; and 

4. Provide local recreational, charter, and commercial fishing communities with 
evidence of the benefits of aquaculture, through the Fish Aggregation Device 
effects of the project, and by documentation of fish aggregation and fishing 
boat activity. 

This appendix describes Ocean Era’s permitting effort, agency decisions and actions, 
and the multiple opportunities for the public to challenge a U.S. Environmental 
Protection Agency (EPA) National Pollution Elimination System (NPDES) permit to 
discharge to the surface waters of the United States, as authorized by the Clean Water 
Act. Federal permitting is not complete as of this writing (February 27, 2026).  

In parallel, Ocean Era applied for a Section 10 permit from U.S. Army Corps of Engineers 
(USACE) under the authority of the River and Harbors Act in November 2018 that would 
allow for construction of structures in navigable waters of the United States. The 



111 

Section 10 permit was granted in October 2025. That process is not described in this 
appendix. The USACE permit decision-making was influenced by delays associated 
with EPA decision-making, the project proponent’s decision to modify the EPA 
discharge permit they received, and the similarity of information required by both 
USACE and EPA to inform permitting.  

EPA Discharge Permit Process 

Ocean Era, throughout the discharge permitting process, has responded to and 
interacted with nine federal laws, 13 offices/divisions/boards within five federal 
departments and agencies, and six state agencies in the effort to seek a permit for a 
net pen in federal marine waters (Table 16). The relevant federal authorities include 
various offices and divisions within the EPA, the Departments of Defense (DOD), Interior 
(DOI), Commerce (DOC), and Homeland Security (DHS). The relevant state agencies were 
all in Florida, given the proposed location of the net pen project. 

The project was funded with administrative oversight by Florida Sea Grant College 
Program in October 2017. Ocean Era, with the assistance of the National Marine 
Fisheries Service (NMFS) Office of Aquaculture, held a permitting pre-application 
teleconference in November 2017. Under the National Environmental Policy Act (NEPA) 
provisions, the EPA elected to act as the lead agency to complete the NEPA-required 
agency consultations and environmental reviews. EPA’s decision to act as the lead 
agency was also informed by the 2017 Memorandum of Understanding for Permitting 
Offshore Aquaculture Activities in Federal Waters of the Gulf of America that was 
effective for seven federal agencies with permitting or authorization responsibilities. 
EPA notified the NMFS that EPA was acting as the lead agency, and NMFS and the 
USACE were cooperating or co-federal agencies for these environmental reviews. 

National Pollution Discharge Elimination System Permit (NPDES) Development  

Issuance of a National Pollution Elimination System (NPDES) permit by EPA requires a 
National Environmental Policy Act (NEPA) environmental review for a “new source” 
under the Clean Water Act (CWA). The proposed Ocean Era facility, however, did not 
meet the definition of a “new source” because the national standards of performance 
for aquaculture do not apply to net pens producing less than 100,000 pounds of live 
aquatic animals annually. Thus, EPA was not required by law to prepare a NEPA 
document but chose to exceed NEPA-compliance requirements in the Ocean Era case 
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and proceeded to conduct an environmental review under NEPA. Given that the 
proposed facility would be the first net pen to operate and discharge in federal waters 
of the eastern Gulf of America, EPA’s office felt that a NEPA evaluation would enhance 
and facilitate an analysis of environmental impacts that have not been well 
documented because of the novelty of the proposed facility.   

A NEPA environmental review consists of either a Categorical Exclusion (CATEX) 
determination, an Environmental Assessment/Finding of No Significant Impact 
(FONSI), or an Environmental Impact Statement (EIS). A federal action may be 
"categorically excluded" from a detailed environmental analysis when the federal 
action normally does not have a significant effect on the human environment. If the 
agency determines that a CATEX does not apply to a proposed action, it can then 
prepare an Environmental Assessment (EA). The EA determines whether or not a federal 
action has potential to cause significant environmental effects. The EA generally 
includes a brief discussion of the purpose and need for the proposed action, alternative 
actions, the environmental impacts of the proposed action and alternatives, and a 
listing of agencies and persons consulted.  

If the agency determines that the action will not have significant environmental 
impacts, the agency will issue a FONSI that presents the rationale for the agency’s 
conclusion that no significant environmental impacts were anticipated to occur. If the 
EA conclusions are of significant environmental impacts, the agency then prepares an 
Environmental Impact Statement. The regulatory requirements for an EIS are more 
detailed and rigorous than those of an EA. 

EPA decided to prepare an EA for the Ocean Era project. The EA allowed for improved 
coordination and efficiency with other federal agencies that may have prepared NEPA 
documentation for related permitting actions and may have possessed subject matter 
expertise that could assist EPA in its review of potential impacts from the proposed 
facility.  

The NOAA National Centers for Ocean and Coastal Science (NCCOS) completed a siting 
analysis (April) and particulate matter deposition model (August) in 2018. The Ocean 
Discharge Criteria (ODC) evaluation was based partially on water quality and 
depositional modeling that estimated pollutant loading to the surrounding marine 
environment. The analysis included water quality impacts related to hazardous algal 
blooms (HABs) such as nutrients, organic enrichment impacts to the seafloor 
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sediments and benthic communities, estimated water current magnitude and 
direction, dilution availability, and solid and dissolved waste impacts. Ocean Era 
completed a baseline environmental survey of the site and submitted its report in 
October 2018. The Ocean Era application to EPA for an NPDES permit was accepted on 
November 9, 2018.  

On January 3, 2019, the applicant submitted a Coastal Zone Management Act (CZMA) 
consistency determination to the Florida State Clearinghouse within the Florida 
Department of Environmental Protection. On January 15, 2019, the Florida Department of 
Agriculture and Consumer Services documented that the coastal consistency 
determination submitted by the applicant was consistent with the agency’s statutory 
responsibilities for aquaculture. On February 18, 2019, the Florida Fish and Wildlife 
Conservation Commission found that the applicant’s coastal consistency 
determination was consistent with Florida’s Coastal Management Plan. EPA then 
determined that the action covered by this permit was consistent with the CZMA and 
its implementing regulations. In June 2019, Florida Sea Grant College Program hosted a 
two-day Pioneering Offshore Aquaculture Workshop at the Mote Marine Laboratory in 
Sarasota to share updated information, address concerns, and identify knowledge gaps 
and opportunities. 

EPA and USACE reviewed the proposed activity and determined that a biological 
evaluation (BE) was appropriate. The BE was prepared by the EPA and the USACE and 
jointly considered the potential direct, indirect, and cumulative effects that the 
proposed actions might have on listed and proposed species, designated and proposed 
critical habitat, and to assist agencies in their activities for the proposed action 
pursuant to ESA Section 7(a)(2) and ESA Section 7(a)(4). EPA and USACE broadly 
concluded that the proposed project’s potential threats (disturbance, entanglement, 
vessel strike, water quality) to ESA-listed species and critical habitat were highly 
unlikely to occur or extremely minor in severity; therefore, the potential effects to ESA-
protected species and critical habitats were discountable or insignificant.  

On August 13, 2019, EPA and USACE initiated consultation with the U.S. Fish and Wildlife 
Service (FWS) and provided the jointly developed BE. Ocean Era partnered with NMFS 
and FWS, to prepare a protected species monitoring plan for seabirds and marine fish 
and mammals under the authority of the Endangered Species Act, Marine Mammal 
Protection Act and Migratory Bird Treaty Act. EPA and USACE determined that the 
discharges authorized by the NPDES permit would have “no effect” within the proposed 
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action area on any federally listed species, proposed species, or critical habitat for sea 
birds that are under the jurisdiction of the FWS. On August 27, 2019, FWS provided 
notification that it did not object to the permit issuance for the proposed project and 
had no additional comments.  

The BE further determined that the discharges authorized by the NPDES permit “may 
affect, but not likely to adversely affect” certain fish, invertebrates, marine mammals, 
and reptiles within the proposed action area. The BE was then provided (August 13, 
2019) to the NMFS to initiate consultation on federally listed species, proposed species, 
or critical habitat related to Protected Resources (PR). NMFS concurred with the effect 
determinations of the BE on September 30, 2019. 

Opportunities for Public Comment 

On August 30, 2019, EPA released a notice and public comment request via the Federal 
Register on the draft NPDES permit, the EA to comply with NEPA, and other associated 
documents (biological evaluation, essential fish habitat assessment, ocean discharge 
criteria evaluation) for the proposed project. The first public comment period lasted for 
30 days and ended on September 30, 2019. On December 12, 2019, EPA released a public 
notice of a public hearing and extended the public comment period in response to the 
high volume of submissions from the initial public comment period. On January 28, 
2020, a public hearing was held at Mote Marine Laboratory and Aquarium in Sarasota, 
Florida, because of its proximity to the proposed project site. The public comment 
period ended on February 4, 2020. In all, EPA received approximately 44,500 written 
comments over the 158 total days of the public comment periods and 50 verbal 
comments during the public hearing. EPA provided a Response to Public Comments on 
September 30, 2020. 

EPA issued a Finding of No Significant Impact (FONSI) on September 30, 2020 based on 
the environmental review process (described in the EA) that indicated no significant 
environmental impacts were anticipated from the proposed action. The NPDES permit 
conditions included protective measures that were described in the EA and the NPDES 
permit. The permit was determined by EPA to not cause a significant environmental 
impact to water quality or result in significant impacts to human health or the natural 
environment. 
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In a separate, unrelated action, the permit application cleared the Department of 
Defense Military Aviation and Installation Assurance Siting Clearinghouse in March 
2021. 

Public Appeal and Final Discharge Permit 

Two separate appeals by public organizations were filed with the agency’s 
Environmental Appeals Board (EAB) on October 30, 2020 that resulted in abeyance of 
approval of the permit during the appeal.  

Oral arguments by EPA and the combined appellants10 were presented to the EAB in 
December 2021. The EAB remanded the permit decision to the region “to clearly state 
whether the region determined that the permitted discharge will not cause 
unreasonable degradation of the marine environment (EAB 2022).” In response to the 
EAB decision, EPA revised the permit record to clearly reflect their determination and 
issued a final permit on June 9, 2022.  

A total of 1,308 days elapsed between the filing of a discharge permit application and 
the date a final permit was granted. 

Ocean Era Requests Discharge Permit Modifications 

On May 10, 2023, Ocean Era provided written notification to EPA that the project would 
not proceed as planned and provided preliminary information about changes to the 
planned operation. On May 23, 2023, EPA asked Ocean Era to provide a written request 
to modify the permit, a revised application, and other supporting information to enable 
EPA to determine the appropriate permitting action. On July 17, 2023, Ocean Era 
submitted a revised NPDES permit application and detailed information to support the 
permit modification and any necessary consultations with other federal agencies. The 
permit modifications included changing the net pen anchor system from a single 

 
 

 

10 The combined appellants were Center for Biological Diversity, Center for Food Safety, Friends of 
Animals, Friends of the Earth, Food & Water Watch, Healthy Gulf, Recirculating Farms Coalition, Sierra 
Club Florida, Suncoast Waterkeeper, and Tampa Bay Waterkeeper.  
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mooring point to an anchoring array, net material from a copper alloy to a UV-stabilized 
polyethylene terephthalate monofilament, fish species from Seriola rivoliana to 
Sciaenops ocellatus (a.k.a. red drum, spot tailed bass, redfish), an estimated final 
harvest of reduction from 80,000 pounds to 74,500 pounds and an estimated reduction 
in area from ~46 to ~23 acres. These modifications were triggered by lack of availability 
of single mooring point production gear and the loss of Seriola rivoliana broodstock at 
a hatchery. 

EPA NPDES permits may be modified at the request of the permittee or any interested 
party, or upon EPA’s initiative. Minor modifications are exempt from the administrative 
procedures for permit issuance, including public review and comment; however, EPA 
determined that the modifications requested by Ocean Era were not minor. EPA 
initiated a second round of NEPA-directed federal agency reviews and public 
comments. 

The modified NPDES permit was subject to multiple federal actions (NPDES and River 
and Harbors Act Section 10 permitting actions), therefore, EPA elected to maintain the 
lead federal agency roles for NEPA, ESA, and EFH. On November 2, 2023, NMFS and 
USACE were informed by EPA that it will serve as the lead agency for any subsequent 
environmental assessment (EA) revisions or analysis, if necessary, because of the 
proposed project modifications. EPA requested that NMFS and USACE become 
cooperating agencies for NEPA, if additional analysis was needed, to evaluate potential 
effects with the proposed modification. These letters also notified the NMFS and USACE 
that EPA will maintain the lead agency role for ESA and EFH if re-initiation of 
consultations were required. On November 3, 2023, NMFS and USACE accepted EPA’s 
lead role for NEPA, ESA, and EFH while also acknowledging that they will operate as 
cooperating agencies under NEPA. 

The permit modification process also allowed EPA an opportunity to coordinate, as 
necessary, with state and federal agencies to determine if the facility and operational 
changes would affect decision-making under the Coastal Zone Management Act, 
National Environmental Policy Act, Fish and Wildlife Conservation Act (FWCA), and 
National Historic Preservation Act. The changes to the facility under the modified 
permit’s discharge did not affect EPA’s Ocean Discharge Criteria evaluation prepared 
for the 2022 permit and EPA determined that the modified permit would not cause 
unreasonable degradation of the marine environment.  
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On September 24, 2024, EPA requested that FWS determine if a supplemental FWCA 
consultation was necessary. FWS determined on October 2, 2024, that EPA’s 
responsibility under the FWCA was satisfied. On February 18, 2025, NMFS determined 
that, under the FWCA, adverse effects that might occur on marine and anadromous 
fishery resources would be minimal, and NMFS did not object to the issuance of the 
permit under FWCA. On September 25, 2024, EPA requested guidance from NMFS about 
whether a supplemental essential fish habitat (EFH) consultation was necessary. On 
September 25, 2024, NMFS determined that the proposed revisions to the facility would 
only have minimal effects on marine fishery resources, no EFH conservation 
recommendations were necessary, and that supplemental EFH consultation was not 
necessary. 

On October 24, 2024, EPA posted a public notice in the Federal Register requesting 
public comment on the modified permit. Only those permit conditions that were 
modified were reopened for public comment. EPA solicited comments from the public 
on the revised conditions of the draft of the modified permit and the associated 
administrative record. The public comment period closed November 25, 2024. EPA 
received less than 200 written comments from interested individuals and national, 
regional, and local non-governmental organizations.  

On October 24, 2024, EPA provided the draft of the modified permit to multiple Florida 
state agencies – Florida Department of Environmental Protection (FDEP), specifically its 
Florida State Clearinghouse, FDEP’s NPDES program, and the Florida Department of 
Agriculture and Consumer Services, as authorized by the National Historic Preservation 
Act and Coastal Zone Management Act. The Florida State Clearinghouse reviewed the 
project under multiple authorities. On December 16, 2024, the Florida State 
Clearinghouse responded, “the State has no objections to the subject project.” 

On December 23, 2024, EPA reinitiated an expedited informal consultation under the 
FWCA and ESA Section 7. EPA and USACE determined that the modifications to the 
proposed activity in the action area were “not likely to adversely affect” some species 
and critical habitats and have “no effect” to other species or critical habitats that were 
relevant to the proposed action, under ESA.  

On February 18, 2025, NMFS issued an ESA concurrence letter that stated, “…the 
proposed action is not likely to adversely affect the NMFS ESA-listed species and/or 
designated critical habitat.” On February 18, 2025, NMFS also determined, under the 
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FWCA, that adverse effects that might occur on marine and anadromous fishery 
resources would be minimal, and that NMFS did not object to the issuance of the 
modified permit. The agencies determined that the proposed modifications to the 
facility did not require modifications to the protected species monitoring plan for 
seabirds and marine fish and mammals that had been cooperatively prepared with 
Ocean Era to support the initial permit. 

Modified Discharge Permit Granted 

EPA made a final decision to issue a modified NPDES permit on May 5, 2025. After 
consideration of the public comments received for the draft modified NPDES permit, 
the requirements under the CWA, and other appropriate regulations, the proposed 
project modifications did not change the evaluation conducted in the EA in a manner 
that warranted supplementation of the final permit. EPA and USACE used their 
discretion to reevaluate the previous EA and determined that a supplemental 
environmental review and new FONSI were not necessary.  A total of 231 days elapsed 
between the filing of a modified permit application and issuance of a modified permit. 
EPA has posted all documents supporting the issuance of the first and modified NPDES 
permits, including responses to public comments to the initial permit and modified 
permit, to this webpage: Ocean Era, Inc. – Velella Epsilon Aquatic Animal Production Facility 

National Pollutant Discharge Elimination System (NPDES) Permit | US EPA. 

Public Request for Federal Court Review 

In early September 2022, two petitions challenging the final discharge permit were 
filed in the U.S. Circuit Court of Appeals for the Second Circuit and the U.S. Circuit Court 
of Appeals for the District of Columbia Circuit. The petitions were subsequently 
consolidated in the D.C. Circuit.11  The consolidated petition is pending until a final 

 
 

 

11 The combined petitioners were Food & Water Watch, Friends of Animals, Friends of the Earth, 
Recirculating Farms Coalition, Center for Biological Diversity, Center for Food Safety, Sierra Club, Healthy 
Gulf, Suncoast Waterkeeper, and Tampa Bay Waterkeeper. 

https://www.epa.gov/npdes-permits/ocean-era-inc-velella-epsilon-aquatic-animal-production-facility-national-pollutant
https://www.epa.gov/npdes-permits/ocean-era-inc-velella-epsilon-aquatic-animal-production-facility-national-pollutant
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agency permit decision and order are published. The discharge permit remains active 
during the court review. When the court will release its review is unknown. 

Appeal of the Modified Discharge Permit 

On June 15, 2025, EPA’s Environmental Appeals Board (EAB) received a petition to 
appeal the issuance of the final modified permit.12 The modified permit was held in 
abeyance during the appeal.  

On February 13, 2026, the EAB found (EAB 2026): 

• The appellants asserted EPA clearly erred in issuing the modified permit because 
the permit, as modified, fails to satisfy certain requirements of the Clean Water 
Act, the Endangered Species Act, the National Environmental Policy Act, the 
Marine Mammal Protection Act, and the Ocean Dumping Act.  The EAB concluded 
that the appellants failed to meet threshold requirements with respect to 
arguments that the modified permit violates the National Environmental Policy 
Act, the Marine Mammal Protection Act, and the Ocean Dumping Act, as well as 
an argument that EPA omitted required conditions from the permit. 

• The appellants failed to demonstrate the modified permit would jeopardize the 
continued existence of listed species or critical habitat under the Endangered 
Species Act. 

• The appellants failed to demonstrate clear error with respect to escaped fish, 
harmful algal blooms, or antibiotic resistance. 

• The EPA clearly erred in concluding that the modified permit would not cause 
unreasonable degradation of the marine environment because the record does 
not reflect the agency exercised considered judgment regarding pathogens and 
microplastics. The EAB returned the permitting decision to the EPA for further 
consideration of those issues. 

Specific to the two issues raised by the EAB, the opinion included these statements 
(EAB 2026): 

EPA’s “…prior analysis concluded that permit conditions including health management 
conditions and a requirement for a certificate of health from a veterinarian would 

 
 

 

12 The appellants were Center for Food Safety, Friends of Animals, Food & Water Watch, Healthy Gulf, 
Recirculating Farms Coalition, Sierra Club, Suncoast Waterkeeper, and Tampa Bay Waterkeeper. 
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address any concerns. While this may still be true, without an analysis of the 
pathogens and parasites common in red drum, the record does not reflect that the 
Region exercised considered judgment of this issue…the [Environmental Appeals] 
Board remands the decision to issue the modified permit to the Region [EPA] to 
consider the comments related to pathogens, supplement its analysis if needed, and 
explain its conclusion as to whether the modified permit will cause unreasonable 
degradation of the marine environment in consideration of the Ocean Discharge 
Criteria factors (page 28).” 

“…the record contains comments and multiple studies identifying potential risks from 
microplastics associated with aquaculture. The Region [EPA] fails to explain how such 
risks would be mitigated by the short duration of the fish production cycle, inspection 
and replacement of the netting, or dilution. The record fails to demonstrate that the 
Region [EPA] exercised considered judgment of the microplastics issue, and the Board 
remands the permitting decision to the Region [EPA] to further address the comments 
and record regarding microplastics (page 30).” 

EPA has estimated they will complete the analyses to address the risk and potential 
mitigation of microplastic discharge and redfish pathogens and parasites and finalize 
a revised modified permit within 90 days. Notably, the EAB stated at the close of their 
opinion that they are not requiring, and will not accept, a new petition for review of the 
final permit decision following agency action to address the two issues identified. 
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	A key role of government is to establish and enforce rules and regulations that protect citizens and promote their welfare through ensuring the environmental and social quality of life desired. Evidence shows that, while U.S. regulations have improved the quality of life over time, unintended consequences of the complex regulatory framework in the U.S. have led to adverse economic effects on U.S. businesses and citizens and transferred socio-economic and environmental impacts to foreign countries. Despite the challenges, aquaculture in the U.S. contributed $4 billion in total economic output and 22,000 jobs in 2022 from farm businesses alone (not including the contributions of supply chain partners). Regulatory reform to streamline, simplify, and reduce duplication for U.S. aquaculture producers could lead to an estimated 36% increase in economic contributions from existing farms.
	The regulatory framework for aquaculture in the U.S. has been described as one of the most stringent in the world (Abate et al., 2016). There are at least 29 Congressional Acts governing aquaculture farm operations (siting, management, and operation). Staples et al. (2021) quantified the appearance of the words “shall,” “must,” “may not,” “prohibited,” or “required” appearing within the United States Code of Federal Regulations regulating farmed seafood and estimated there were 170,000 restrictions with almost half directed towards production-related activities. U.S. aquaculture producers for many years have pointed to overly redundant and complex regulations that have led to extensive permitting delays, high costs of compliance, closure of aquaculture businesses, and reduced competitiveness in the large U.S. seafood market. The U.S. regulatory compliance burden in 2023 was $196 million (9% to 30% of total annual costs). Total annual revenue lost because of regulations was $807 million, indicating that U.S. aquaculture and its economic benefits could have been 36% greater. Overall, 43% of regulations identified on U.S. aquaculture farms were federal, 47% were state, 2% were state-enforced federal mandates, 6% were local (municipality, county, district), and <1% were tribal regulations. The regulatory cost burden has become one of the top five costs on U.S. aquaculture farms with a disproportionately greater negative effect on smaller-scale farms. Combined with revenue lost from regulatory action, the U.S. regulatory framework has contributed to the slow growth of U.S. aquaculture and the consequent growing dependence on imported seafood.
	This bulletin describes the complex layers of the U.S. regulatory framework that U.S. aquaculture producers must navigate. Lists of specific laws and regulations and the associated agencies responsible for each were extracted from databases of the nine farm-level regulatory cost surveys (of catfish, salmonids, Pacific Coast and Atlantic Coast shellfish, baitfish/sportfish, ornamentals in Florida, tilapia, hybrid striped bass, and redfish). The aggregated lists of regulations and agencies were then supplemented with online searches and input from the aquaculture industry and associated industry experts. Federal laws and regulations were summarized in tables by categories that included: aquatic animal health, drugs and chemical use, feed use, environmental quality, predator control, habitat and wetlands, non-native species, proper storage and management of farm supplies and waste management, food safety, and social responsibility.  Environmental quality laws and regulations were further disaggregated into the categories of water, effluents, and chemical use on farms.  Federal mandates for state enforcement of various laws were described along with the many state laws and regulations. 
	The study offers suggestions for reducing redundancies through streamlining permit applications and reporting requirements as well as suggestions for approaches to rule development likelier to avoid the redundancies and overlap that currently exist across agencies. The study further discusses generic pathways to tackle the complexity of the U.S. regulatory framework and to create a more efficient and less costly regulatory process that maintains the environmental and social quality desired by U.S. citizens. 
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	The U.S. regulatory framework has grown and developed in response to the desires of its citizens to have a healthy environment and to improve the overall quality of life. Characterized as one of the most stringent regulatory frameworks in the world (Abate et al., 2016), the U.S. regulatory framework over time has resulted in clear benefits from improved quality of air and water resources, safer highways and workplaces, and improved public health, among other benefits (OMB, 2017, 2024). Studies have found, for example, that higher workforce earnings likely resulting from improved public health were associated with reductions in environmental pollution (Zivin & Neidell, 2012; Chang et al., 2016; Isen et al., 2017; Currie & Walker, 2019).
	With respect to aquaculture, formal analyses of resource use on U.S. aquaculture farms have shown efficient use of water, energy, feed, and other resources (Engle et al., 2021b; Engle & van Senten, 2022; Kumar et al., 2023). Moreover, Walsh (2023) demonstrated strong alignment of U.S. laws with FAO certification guidelines. As an example of the effects of stringent regulation and enforcement structures in the U.S., combined with innovations resulting from strong research and Extension support for U.S. aquaculture farms, the Seafood Watch Program of the non-profit Monterey Bay Aquarium, has rated U.S. farmed seafood as a Best Choice (green rating) for many years (Table 1). The Seafood Watch program scores seafood products characterized by specific combinations of species, production systems, and countries on ten distinct criteria (data availability and quality, effluent, habitat, chemical use, feed, escapes, disease, source of stock, wildlife mortalities, and introduction of secondary species). Evaluators examine data sources, published literature, and consult with technical experts. More recently, U.S. farmed catfish, trout, and farmed oysters and clams have been designated as “Super Green” based on the overall ratings. 
	U.S. aquaculture has developed its high degree of sustainability through adoption of improved, research-based practices (Kumar et al., 2021).  For catfish, these include decreased disease losses over time from rapid adoption of an effective vaccine and no record of disease transfer to the wild, limited and highly restricted chemical use, feeds that use only minimal amounts of fishmeal and fish oil (Li & Robinson, 2021), high hydraulic retention times with little effluent discharge (Boyd & Hargreaves, 2004), use of native species with fry and fingerlings raised on farms, and no genetically modified fish used (Seafood Watch-US Channel Catfish, 2022). For rainbow trout foodfish production, the Seafood Watch analysis referred to the successful reduction in nutrient discharge from trout farms that outperforms regulatory limits, little effect on habitat from the relatively small footprint of trout farms, robust regulatory guidance and restrictions on chemical and antibiotic use, reduced use of fishmeal in feeds and use primarily of nonmarine fishmeal sources, farming a species native to the Western U.S. region where most foodfish trout are raised, a comprehensive regulatory system for aquatic animal disease in the U.S., fully domesticated stocks, and non-lethal control of predators (Seafood Watch-US Rainbow Trout, 2023a). For shellfish such as oysters and clams, the Seafood Watch report highlighted the positive effects on water quality from the filter-feeding activities of shellfish and minimal impact on habitat, the lack of chemical and feed use, the land-based hatchery seed supply, and use of passive, non-harmful barriers to predators (Seafood Watch Reports for oysters, 2020; and clams, 2023b). 
	Aquaculture in the U.S. was found to contribute $4 billion in total economic output and 22,000 jobs in 2022 from farm businesses alone (not including the contributions of supply chain partners) (Kumar et al., 2024b). Most aquaculture farms are located in rural areas and provide important employment opportunities for those in rural communities (Peel & Lloyd, 2008; Krause et al., 2015; Engle & van Senten, 2022; Engle et al., 2025b). Aquaculture farms provide economic support to high percentages of sectors in the local areas where located (Dicks, 1996; Kaliba et al, 2004; Kaliba & Engle, 2004; Hegde et al., 2022b; Kumar et al., 2024a; Engle et al., 2025b). 
	Despite the economic contributions of U.S. aquaculture, the stringency of the U.S. regulatory framework, as compared to that of international competitors that dominate the large U.S. seafood market, has resulted in a competitive disadvantage for U.S. aquaculture producers (Thunberg et al., 1994; Engle & Valderrama, 2002; Engle & Stone; 2013; Kite-Powell et al., 2013; Farquhar et al., 2017). The U.S. regulatory compliance burden in 2023 was $196 million (9% to 30% of total annual costs) (Engle et al., 2025a). Total annual revenue lost because of regulations was $807 million, indicating that U.S. aquaculture and its economic benefits would have been 36% greater. Aquaculture businesses generally face elastic demand that is the result largely of the availability of many lower-priced imported substitute seafood products. For U.S. aquaculture to compete effectively with imported products, however, the high regulatory costs and lost revenue will need to be reduced (Engle & Stone, 2013). 
	U.S. aquaculture producers have pointed to overly redundant and complex regulations, extensive permitting delays, high compliance costs, reduced technical efficiency on aquaculture farms (van Senten et al., 2018a), closure of aquaculture businesses, and reduced competitiveness in the large U.S. seafood market. Facing a similar situation in the European Union, suggested recommendations have emerged for the EU to require that all seafood imported to the EU meet EU food safety and environmental standards (European Commission, 2022). 
	Growth of U.S. aquaculture would likely reduce the substantial volume of seafood imported into the U.S. Not only would such growth reduce the U.S. seafood trade deficit (Rexroad et al., 2021) estimated to be $20.3 billion in 2023 (Davis, 2024), it would likely contribute to improved global environmental quality (Helvey et al., 2017; Engle, 2019; Froehlich et al., 2020) by replacing imported seafood raised under less stringent regulatory frameworks (Abate et al., 2016). Seafood imports have increased by approximately 87% from 1995 to 2023 and were accompanied by an approximately 23% decline in exports (Davis, 2024). While the U.S. seafood market is the largest in the world, it is dominated by lower-cost, imported products.
	There is a need for a more complete understanding of the total set of regulations faced by U.S. aquaculture producers as the basis for identifying regulatory reform mechanisms that reduce negative economic effects without compromising the clear societal benefits. This bulletin first summarizes the costs of increased complexity of U.S. regulations generally and then describes the complexities of the total set of regulations faced by U.S. aquaculture producers from federal, federal regulations mandated or assumed by states, state, and local regulations. The bulletin then suggests several generic pathways to tackle the complexity of the U.S. regulatory framework to create a more efficient and less costly regulatory process. 
	The number of regulations in the U.S. has continued to increase over time. Crews (2023) reported a 58% increase in pages in the Federal Register from 1976 to 2023. From 2022 to 2023 alone, the number of pages increased by 12% in that one year to more than 90,000 pages (Crews, 2023). Dawson and Seater (2013) found that the increasing numbers and complexity of regulations have slowed economic growth in the U.S. Concerns have emerged over unintended consequences of regulations that have caused delays, increased compliance costs, and created excessive paperwork requirements that have been reported to reduce innovation and productivity (Porter & van der Linde, 1995; Executive Order 12866, 1993; OMB, 2017). Cost increases from regulations in some industries have been passed through to consumers with an associated negative effect, particularly for lower- as compared to higher-income households (Thomas, 2012) and have contributed to increased income inequality (Chambers et al., 2018), but not all businesses can pass increased costs through to consumers. 
	In heavily regulated industries with higher regulatory costs, greater numbers of smaller-scale businesses fail and fewer new businesses enter the industry thereby reducing employment growth in those sectors (Bailey & Thomas, 2017). Calls for an improved regulatory system include those that emphasize rules that are grounded in sound science, are transparent, accountable, streamlined for permitting, sensitive to small businesses, and include a retrospective review of rules (Noe, 2016).
	U.S. agriculture has been reported to face complex and redundant regulations (Antle, 2000; Metcalfe, 2002; Kaplan et al., 2004; Hurley & Noel, 2006; Staples et al., 2021b). Staples et al. (2021b) examined a broad regulatory database that focused on state food laws associated with protein (animal and aquaculture) supply chains. State restrictions were found to range from 2,757 (South Dakota) to a high of 51,668 (California), with a mean of 21,817 and median of 20,589. Parker et al. (2020) concluded that regulations were a major barrier to entry for aquaculture in the northeast region (Connecticut, Delaware, District of Columbia, Maine, Maryland, Massachusetts, New Hampshire, New Jersey, New York, Pennsylvania, Rhode Island, Vermont, West Virginia).
	Reports of the negative effects of the U.S. regulatory system on aquaculture businesses date back to 1993 (Rubino & Wilson, 1993; Wirth & Luzar, 2001; Engle & Valderrama, 2002; Duff et al., 2003; Engle & Stone, 2013; Knapp & Rubino, 2016; Rubino, 2023). Staples et al. (2021a) quantified the appearance of the words “shall,” “must,” “may not,” “prohibited,” or “required” appearing within the United States Code of Federal Regulations that govern all aspects of the aquaculture market supply chain (production, processing, wholesale, distribution, and retail sales). They found that, since 1970, aquaculture supply chain regulatory constraints have increased by approximately 400%. The aquaculture supply chain is now subject to nearly 170,000 regulatory restrictions, with the majority of growth coming from constraints imposed on the production stage of the supply chain. Regulatory restrictions imposed on the production of aquaculture now account for 47% of all aquaculture supply chain regulatory restrictions, while processing, wholesale, distribution, and retail sales account for the remaining 11%, 19%, and 23% of restrictions, respectively. Importantly, the growth in regulatory restrictions on aquaculture production has largely been through increased direct regulatory constraints. From 1970 to 2019, the percentage of direct regulations for aquaculture production increased from 47% to 61%. In other words, while both direct and indirect regulatory restrictions have increased over time, a larger share of the recent regulatory language may have affected the actions and behaviors of the producer or production facility compared to those of input suppliers.  
	Several Executive Orders have focused on the regulatory burden challenges for U.S. aquaculture, including Executive Orders (EO) 12866 (Executive Order 12866, 1993), 13610 (Executive Order 13610, 2012), 13921 (Executive Order 13921, 2020), and 14094 (Executive Order 14094, 2023). The 1993 EO 12866, “Regulatory Planning and Review,” required that an initial determination that private markets had failed was necessary before initiating a rule-making process (Executive Order 12866, 1993). If found that private markets had failed, then benefit-cost analysis was required for an “economically significant” regulation (economic effect > $100 million) to be conducted. The ensuing process should explicitly identify the problem to be addressed, determine whether existing regulations created or contributed to the problem, assess alternatives to direct regulation, and then design regulations in the most cost-effective manner possible. EO 13610 (2012), “Identifying and Reducing Regulatory Burdens,” acknowledged the regulatory compliance burden that was reported to have resulted in “billions of dollars in regulatory costs and tens of millions of hours in annual paperwork burdens” in 2012. Crain & Crain (2023) later reported that the cost had increased to $3.1 billion in 2022. EO 13610 provided further guidance from the Office of Management and Budget to consider distributive impacts in rule-making processes and also set out policies and procedures for federal agencies to conduct retrospective review of existing regulations. EO 13921, “Promoting American Seafood Competitiveness and Economic Growth”, issued in 2020 required federal coordination of aquaculture and called for a series of national plans that were subsequently developed by the U.S. federal interagency Subcommittee on Aquaculture (Interagency Working Group for Aquaculture, 2016). The National Strategic Plan for Aquaculture Research, the Strategic Plan to Enhance Regulatory Efficiency in Aquaculture, and the Strategic Plan for Aquaculture Economic Development were designed to support growth of U.S. aquaculture (USDA-SCA, 2024). These plans called for more efficient and predictable aquaculture permitting, cutting-edge research and development, regulatory reform to maximize commercial fishing, and enforcement of common-sense restrictions on seafood imports that do not meet American standards. EO 14094, "Modernizing Regulatory Review," amended 12866 (but was revoked in 2025 by EO 14094) and specified principles and processes to govern federal agency rulemaking, regulatory planning, and regulatory review, and raised the threshold for a “significant” regulation to > $200 million. Additional summaries of the national plans are available in Appendix A.
	The U.S. government is complex not just on the federal level, but also because it is a republic of 50 sovereign states. Each individual state has the right to enact laws, rules, and regulations that pertain to their respective state jurisdiction so long as such laws echo, duplicate, or exceed restrictions established by Congress and the federal agencies. In some cases, an example being the Clean Air Act, states may not exceed federal restrictions unless they petition the U.S. Environmental Protection Agency (EPA) to do so. 
	Further complexity in the U.S. regulatory framework stems from additional laws, rules, and regulations promulgated at the local, county, and district levels. Construction, building, zoning, nonnative species, and other regulations at the local level affect aquaculture businesses in many ways, including rights to access surface and ground water, coastal, and other public resources. 
	Attention to the wide array of permits and regulatory requirements across federal, state, and local agencies has grown in recent years. DeRooy and Hansen (2025) examined state titles, chapters, or high-level sections that relate to fish, fisheries, natural resources, environmental conservation, and water. This resulted in 414,011 documents each of which was a chapter, section, subsection, or paragraph of a statute or a regulation, depending on the state. From that collection of 414,011 documents, all documents that contained the following search terms related to baitfish were extracted: bait, live fish, live finfish, live aquatic, fish live, minnow, nongame, non-game, non-game, baitfish. This filtering resulted in 4,587 documents. 
	Evidence of the complexity of the regulatory layers faced by U.S. aquaculture producers includes the various efforts to attempt to delineate all requirements by the many agencies involved. The following summarizes these attempts, but caution is needed because most have been one-time efforts that include regulations in effect at that point in time without on-going maintenance and updates. In 2020, an Executive Order (13921, 2020) included directions to begin to address the regulatory challenges faced by those seeking to develop marine aquaculture farms by directing federal agencies to write a guide to permitting marine aquaculture in federal marine waters (NOAA-Fisheries, 2022).  NOAA has also produced three state regulatory summaries for the 23 coastal states describing finfish (Hurley, 2021a), shellfish (Hurley, 2021b), and seaweed aquaculture leasing and permitting (Hurley, 2021c) (NOAA, 2024). Parker et al. (2020) delineated lead agencies and jurisdiction over commercial aquaculture, species approved for farming, and links to licenses and permits by each northeast state. The North Central Regional Aquaculture Center provides links to state-specific sites on regulations for importing live aquaculture products. The National Sea Grant Law Center (2024) delineated specific aquaculture statutes and regulations for each of the nine Great Lakes states. The authors listed the base permits or licenses required to begin aquaculture operations in each state; approved and prohibited species for possession, grow out and sale; scope, or coverage of regulations by specific activity (aquatic animal possession, transport, import, and sale); health certifications, including viral hemorrhagic septicemia requirements; fish health testing requirements; and environmental permitting (i.e., water withdrawal, EPA National Permit Discharge Elimination System, NPDES, wetlands), and Right-to-Farm laws. 
	In 2016, NOAA published a fact sheet focused on federal shellfish farming permit procedural issues related to compliance with the Endangered Species Act (ESA) and Essential Fish Habitat (EFH) mandate by the U.S. Army Corps of Engineers, National Marine Fisheries Service (Office of Protected Resources) and U.S. Fish and Wildlife Service (NOAA 2016). The fact sheet acknowledged the need for increased efficiencies related to ESA compliance, aquaculture best management practices (BMPs), and regular reviews and updates. 
	These various attempts to assist aquaculture producers to identify the permits and regulatory requirements for aquaculture businesses are of value to those interested in the specific topic or region addressed by each. While piecemeal, these various efforts convey some sense of the interwoven complexities of the total regulatory environment and challenges imposed on U.S. aquaculture producers.
	The complexity of the U.S. regulatory framework includes its associated terminology and the distinction among terms such as “laws,” “regulations,” “rules,” “policies,” and “executive orders.” Laws are passed by Congress and signed by the President. “Regulations” are the interpretation of a law that is then implemented by one or more federal agencies. The rule-making process used by federal agencies includes a public comment process and, when the rule is implemented, leads to amendments to the Code of Federal Regulations (CFR). Once published in the CFR, the rule is implemented by the authorized agency. “Policies” are documents developed by agencies to inform the public of the scope and intent of actions based upon law and regulation. “Executive Orders” are distinct from laws. Issued by the President, Executive Orders direct agencies to focus on specific goals and objectives within the framework of law and regulation (Chu & Garvey, 2014), but do not empower agencies to act beyond federal law.
	The goal of this study was to describe the complexity that underlies the compliance burden of the U.S. regulatory framework across all U.S. aquaculture. Specific objectives were to: a) delineate laws and associated jurisdictions of federal agencies (including federal regulations mandated or assumed by the states); b) provide a general description and examples of state, county, and local regulations; b) summarize the overall regulatory compliance burden and revenue lost as a result of regulations; and c) identify opportunities to improve regulatory efficiency to improve competitiveness of U.S. aquaculture without compromising environmental and social quality. Some laws and regulations are specific to aquaculture while others apply to many different economic sectors. An individual aquaculture farm; however, must comply with all those pertinent to their individual farm. Thus, an individual farm faces a many-layered and complex set of regulatory requirements.
	Data and Methods
	Data used in the analysis were taken from databases of nine distinct farm-level surveys of major sectors of U.S. aquaculture, including the finfish sectors of baitfish/sportfish, catfish, hybrid striped bass, redfish, salmonids (trout and salmon), tilapia, Florida ornamentals, and the shellfish sectors on the Atlantic and Pacific Coasts (Table 2). Surveys were conducted from 2015 to 2022 with data adjusted to 2023 values. The nine surveys were each conducted as a census in which attempts were made to contact all known farmers in each sector. Response rates ranged from 6% (Atlantic Coast shellfish) to 89% (redfish). Coverage rates (calculated by dividing the sales reported by respondents in each survey by total industry sales values reported from the Census of Aquaculture) ranged from 31% (Atlantic Coast shellfish) to 99.8% (redfish).
	The databases were each examined to extract the lists of specific laws and regulations of the agencies mentioned by respondents. The aggregated lists of regulations and agencies were supplemented with online searches and input from the aquaculture industry and associated industry experts. Results were then summarized in tables and descriptive text by the following categories: aquatic animal health, drug and chemical use, feed use, environmental quality, food safety, and social responsibility. Environmental quality laws and regulations were further disaggregated into those related to: water, effluents, chemical use on farms (including pesticides), predator control, habitat and wetlands, source of seed, non-native species, proper storage and management of farm supplies, and waste management.
	State and local laws identified by respondents were summarized, but it was beyond the scope of this study to delineate specific state laws, statutes, and responsible agencies for each regulatory action identified by survey respondents. The study concludes with suggested pathways to tackle the complexity of the U.S. regulatory framework and processes likely to enhance the efficiency of regulatory processes and reduce costs to farms. 
	The Total U.S. Aquaculture Regulatory Framework: Complex Layers to Navigate
	Aquaculture producers face complex layers of laws, rules, and regulations promulgated by federal agencies, state agencies, tribes, and local municipalities, counties, and districts (Figure 1). The U.S. federal government is large and complex with many entities that include 15 executive departments authorized by Congress to regulate aquaculture.  Each department has subdivisions variously designated as: agencies, services, centers, bureaus, commissions, divisions, administrations, offices, corporations, institutes, and divisions. 
	The foundation of the U.S. governance structure is that of a constitutional federal republic of 50 sovereign states. Each state has jurisdictional authority to develop its own regulatory structure through which it enacts its state-specific regulations so long as federal requirements are met or exceeded. The right of each state to enact its own regulations and regulatory structure results in a wide range of regulatory compliance requirements which have been influenced by a state’s history, especially those states that began as royal colonies under a variety of foreign governments. Adding further complexity is that local municipalities, counties, and districts (i.e. water districts and coastal commissions) exercise their authority to promulgate and enact ordinances and regulations that affect their geographic jurisdiction. Each agency has its own operating procedures, collects its own data, and uses its own terminologies. The independence of individual agencies complicates the ability for agencies to cooperate in joint regulatory efforts because formal agreements and memoranda of understanding are often needed for interaction, cooperation, and joint activities across agencies. 
	The complexity of the U.S. regulatory framework begins with the myriad, often over-lapping authorities of federal, state, and local entities. This bulletin focuses on identifying and describing the various laws and regulations promulgated. However, additional complexity is added in the implementation and enforcement procedures of each agency and the degree of training of field inspectors. The high turnover reported of staff, especially in state regulatory agencies further adds to the potential for varying interpretations of regulations drafted to implement the laws passed. Such additional complexities were reported in the various farm-level surveys of U.S. aquaculture sectors, but also in the EU by Abate et al. (2018).
	Public comment periods built into the rule-making process by the U.S. Congress provide opportunities for the public to comment upon, question, and challenge the regulations developed to operationalize the laws that it has passed. Important examples include the Clean Water Act, Endangered Species Act, and Federal Food, Drug and Cosmetic Act. These public comment opportunities can occur in a variety of ways and often result in significant costs and delays to permitting.  In addition, public comments can potentially result in the addition of conditions to permits that add unanticipated operational costs in the form of restrictions, prohibitions, or requirements. Opportunities include: 1) public comment on preliminary findings of a NEPA-required environmental analysis; 2) public comment on the draft permit itself through the Federal Register notice including requesting a public hearing; 3) opportunities to petition for an Environmental Appeals Board review if individuals are not satisfied with the terms of a final permit; 4) public request for federal district court review if individuals are dissatisfied by the Environmental Appeals  Board decision; and 5) litigation by which the public can file a legal challenge against the final permit or, once a permit is active, review publicly available data about whether a permittee is in compliance with its permit. Anyone adversely affected by Clean Water Act violations may bring a lawsuit against alleged violators of the Act (USEPA 2013). Appendix B has greater detail on public comment provisions and procedures. Appendix C details the multi-year process of Ocean Era, a company seeking to develop the first demonstration marine net pen facility in federal marine waters that includes a series of delays related to public comments by various organizations and individuals.
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	A total of 2,797 federal regulatory filings were reported by survey respondents, with the greatest number reported by salmonid producers at 2,176 (Table 3). Federal regulations constituted 43% of all U.S. regulatory filings on U.S. aquaculture farms, but there was considerable variation among U.S. aquaculture sectors, ranging from a low of 12% for redfish to a high of 66% for salmonids (Table 4). 
	On the federal level, nine departments, five services, four agencies, two administrations, and one commission, along with the U.S. Army Corps of Engineers (USACE) and the U.S. Coast Guard (USCG) were identified to have regulatory authority and jurisdiction over some aspect of aquaculture (Table 5). Those specifically designated as departments include: Agriculture (USDA), Commerce (DOC), Defense (DOD), Health and Human Services (DHHS), Homeland Security (DHS), Interior (DOI), Labor (DOL), State (DOS), and Transportation (DOT). The U.S. Environmental Protection Agency (EPA) is a stand-alone agency with regulatory entities significant to aquaculture that include the Office of Water (which includes the Office of Wastewater Management and their Water Permits Division that administers the National Pollution Discharge Elimination System Permit) and the Office of Chemical Safety and Pollution Prevention (which includes the Office of Pesticide Programs and the Office of Pollution Prevention and Toxics). The Equal Employment Opportunity Commission (EEOC) is another stand-alone entity. Other agencies and services are sub-units within the various departments. The Food and Drug Administration (FDA) Center for Veterinary Medicine (CVM) and Center for Food Safety and Applied Nutrition (CFSAN) are within the DHHS. The USDA includes the following sub-divisions: Animal Plant and Health Inspection Service (APHIS), the Natural Resources Conservation Service (NRCS), Farm Service Agency (FSA), Food Safety and Inspection Service (FSIS), and the Risk Management Agency (RMA). Within the DOC, the National Oceanic and Atmospheric Agency (NOAA) includes the National Marine Fisheries Service (NMFS) and its three key regulatory offices: Protected Resources, Habitat, and Sustainable Fisheries. The U.S. Coast Guard (USCG), U.S. Citizenship and Immigration Services (USCIS), and U.S. Immigration and Customs Enforcement Agency (ICE) are within the DHS.  The DOI (DOI) includes the U.S. Fish & Wildlife Service (FWS). The DOD includes a Regulatory Program and Permits within the U.S. Army Corps of Engineers (USACE), and DOS has authority to issue visas to workers at consulates in their home countries following approval by the U.S. Citizenship and Immigration Services (USCIS).
	The following sections describe specific federal laws, regulations, and rules that pertain to aquaculture. The categories discussed include: aquatic animal health, drug and chemical use, feed use, environmental quality (sub-divided into water, effluents, chemical use, predator control, habitat, and wetlands), source of seed (source of juvenile aquatic animals and plants for grow out), proper storage and management of farm supplies and waste management, food safety, and social responsibility.
	USDA-APHIS provides agricultural producers with a broad range of cooperative and regulatory programs for protecting the health of animals and plants. The Veterinary Services (VS) unit “protects and improves the health, quality, and marketability of our nation's animals, animal products and veterinary biologics by preventing, controlling and/or eliminating animal diseases, and monitoring and promoting animal health and productivity.” The Aquatic Animal Health Program of the VS upholds the mission “(t)o protect and improve the health of U.S. farm raised aquatic animals in order to produce safe wholesome seafood, healthy recreational and display/ornamental animals, as well as protect the nation’s aquatic animal natural resources” (Hartman 2018) (Table 6). 
	The Animal Health Protection Act authorizes U.S. cooperation with states and foreign governments. USDA-APHIS is a member of the U.S. Animal Health Association, a national organization of state animal health officials, and the World Organization for Animal Health (WOAH), an international organization responsible for improving animal health. Anyone who becomes aware of a reportable animal disease is required to contact their state animal health official and/or APHIS.  The agency will then investigate to confirm the report. Reportable diseases are listed by WOAH and the USDA-APHIS National Animal Health Reporting System (NAHRS). 
	Unlike state implementation of agricultural livestock health regulation which functions through a close relationship between APHIS and state animal health officials, state fish health regulations are fractured amongst departments of agriculture, and fish and game or natural resources. State wildlife-oriented agencies are risk averse and can be quite protective, which is reflected in redundant and costly fish health testing.
	USDA Veterinary Services Aquatic Trade regulates the import and export of aquatic animals. Live fish, fertilized eggs, and gametes may be imported into the United States, provided they meet the following USDA import requirements that include: 1) shipment is accompanied by a USDA import permit; 2) shipment is accompanied by a veterinary export health certificate (issued by a full-time veterinary officer or competent authority of the national government of the exporting country), and 3) shipment enters through, and undergoes veterinary inspection at a designated U.S. Port.
	Exporting live aquatic animals requires completion of a country-specific health certificate by a USDA-accredited veterinarian which is then endorsed by an APHIS Veterinary Export Trade Services Endorsement Office.  USDA provides online resources to identify the import country regulations (International Regulations for Exports and to find an endorsement office. If a farm or business is exporting to a country that either 1) requires APHIS oversight (regardless of whether export testing is required or not), and/or 2) when premises-freedom-level testing is required to export to a country, then the farm or business must annually apply for a Registered Aquaculture Export Facility (RAEF) inspection and approval.
	The FDA has authority over approval of drugs to be administered to a food animal and over the manufacture and distribution of animal feeds (Table 6). FDA publishes a list of approved aquaculture drugs and requires that the three antibiotics approved for use in aquatic animals be administered only under a Veterinary Feed Directive (VFD) issued by a state licensed veterinarian. The Food Safety Modernization Act (FSMA) applies to all animal food manufacturers and requires aquaculture feed manufacturers to be registered and inspected (by FDA) as a food facility, follow the Good Manufacturing Practice rules, have prevention controls in place, and a Food Safety Plan. Records of the use of antimicrobial drugs are required (21 U.S.C. 351, 352, 360b, 371, 374).
	Relevant laws and regulations include: Animal Health Protection Act, VFD, Animal Drug Availability Act, FSMA, Animal Welfare Act, Federal Food, Drug, and Cosmetic Act, Minor Use and Minor Species Animal Health Act, Talmadge-Aiken Act, Virus Serum Toxin Act, Aquatic Animal Health Code of WOAH, and FDA guidance on the safety of animal feed maintained and fed on-farm. Civil and criminal penalties are levied against those companies and individuals who do not abide by these laws. Additional policies include sanitation requirements for feed manufacturing to prevent animal food from becoming adulterated. A variety of FDA publications are available that provide “Guidance For Industry,” (GFI) on sanitation requirements for feed manufacturing to prevent animal food from becoming adulterated. For drugs and chemicals, many of the GFIs of value to aquaculture are found under the Minor Use, Minor Species nomenclature.
	The FWS, through Title 18 (50 CFR §16.13) (Table 6) requires all live salmonid fish and eggs and dead whole, un-eviscerated salmonid imports into the U.S. to be inspected for four viruses by FWS-approved Title 50 inspectors located in foreign countries that export salmonids to the United States.  The inspectors complete FWS forms 3-2274 and 3-2275 to include with each shipment. In addition, federal (enforced by FWS) and state laws specify invasive species of concern, that include invasive pathogens (USGS, 2025), and include requirements for notification on invasive aquatic pathogens. Civil and criminal penalties are levied against those companies and individuals who do not abide by these laws.
	U.S. laws regulate and enforce the use of chemicals and drugs in aquaculture. The restrictions on chemical and drug use include stringent and lengthy approval processes for chemicals and drugs, resulting in few drugs or chemicals approved for use in aquaculture. As a result, only three antimicrobials have been approved for use in U.S. aquaculture (oxytetracycline dihydrate, florfenicol, sulfadimethoxine/ ormetoprim). Those that have been approved are regulated and enforced with potential for both criminal and civil penalties imposed on those companies and individuals that do not abide by the laws. U.S. federal agencies with authority over drug and chemical use in aquaculture include the FDA (DHHS), APHIS (USDA), EPA, and FWS (DOI) (Table 7). The FDA CVM reviews and approves drugs and chemicals for use in humans and animal feeds, including authority through the Minor Use and Minor Species Animal Health Act of 2004 (MUMS) that provides a mechanism for drugs to be made legally available to veterinarians to treat minor animal species such as fish. The EPA has authority over chemical use primarily through the Toxic Substances Control Act (TSCA), to require reporting, record-keeping, testing and restrictions on new and existing chemicals to protect human health and the environment. Farms that hold an EPA- or state-issued National Pollution Discharge Elimination System permit must also report and record drug and chemical usage including spills (USEPA, 2004a). The EPA also regulates the use of pesticides under the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA), requiring registration of all pesticides sold or distributed in the U.S. EPA can authorize limited use of unregistered pesticides to address emergencies (Section 18) and special local needs (Section 24c registrations). The FWS authority through the Endangered Species Act (including the Critical Habitat provisions) to protect endangered species includes negative effects of chemicals on endangered species and their habitat. The Federal Insecticide, Fungicide and Rodenticide Control Act is enforced by EPA, but is subject to consultations with FWS.
	U.S. law strictly regulates the use of antimicrobial agents. Other than the three antibiotics approved for use in aquaculture, all other antimicrobials are strictly prohibited, including those listed by the World Health Organization (WHO) as highly and critically important to human health. U.S. law further specifies that FDA-approved antimicrobial agents can be used only if prescribed by a licensed veterinarian following diagnosis of a specific disease. Antibiotics have not been available over the counter to U.S. aquaculture since January 1, 2017, when all approved antibiotics were classified as Veterinary Feed Directive (VFD) drugs. Therefore, there is no option to legally purchase antimicrobial agents by an aquaculture producer unless a veterinarian maintains the required veterinary-client-patient relationship and writes a prescription (based on diagnostic testing results) for each specific farm for an approved drug. U.S. laws strictly prohibit prophylactic use of antimicrobials by aquaculture producers.  
	The FDA Center for Veterinary Medicine regulates the manufacture, distribution, and use of animal drugs and ensures that drugs used in food-producing animals, including fish and crustaceans, are safe and effective and that foods derived from treated animals are free from potentially harmful drug residues. The FDA has jurisdiction over all new animal drugs through the Federal Food, Drug, and Cosmetic Act (as amended in 1968) and regulates the manufacture and distribution of food additives and drugs to be fed to aquatic animals, including aquatic animal feed products. U.S. law (FSMA) requires diagnosis by licensed veterinarians or fish health professionals to have access to medications for their fish with a VFD. When the farm’s fish health professional is not a licensed veterinarian, the diagnostic report is provided to a licensed veterinarian who writes the prescription to provide to the feed mill for medicated feed authorization.
	The FDA further provides guidance on the safety of animal feed maintained and fed on farms along with sanitation requirements for feed manufacturing. Animal feed manufacturing, distribution, and use of animal drugs is regulated by the FDA to ensure that drugs used in fish production are safe and effective and that U.S. farmed seafood is free from potentially harmful drug residues. 
	The responsibility to test veterinary biologic products made by domestic manufacturers and inspect production facilities, methods, and records is with APHIS. U.S. manufacturing facilities of veterinary biologics are licensed, and import permits are required for veterinary biologics produced in other countries. 
	The EPA has authority over the registration and licensing of pesticides to protect the environment. With respect to aquaculture, EPA has jurisdiction over disinfectants, sanitizers, and aquatic treatments used solely for the control of algae, bacterial slime, or pest control (excluding pathogens in or on fish). The EPA works with its federal, state, and tribal regulatory partners to ensure compliance with pesticide laws and regulations to protect human health and the environment. States license pesticide applicators and may regulate the sale or use of any registered pesticide. However, the regulation on the sale and use of the pesticide must not permit any sale or use prohibited by the Federal Insecticide, Fungicide, and Rodenticide Act (FIFRA). In addition, the state shall not impose any requirements for labeling or packaging in addition to, or different from, those imposed by FIFRA. A state may register additional uses of a federally registered pesticide within the state to meet local needs unless EPA previously denied, disapproved, or canceled such use. Under FIFRA §26, a state shall have primary enforcement responsibilities for pesticide use violations if EPA determines that such state has adopted and is implementing adequate pesticide use laws and regulations, enforcement procedures, along with recordkeeping and reporting requirements. Under FIFRA, states have broad authority to regulate pesticides; however, it is unlawful for states to impose or continue any requirements for labeling or packaging in addition to or different from those required under FIFRA. 
	The EPA regulations are enforced by state-specific authorized agencies, often designated as a department of environmental quality or with a similar title. The FWS and NMFS also may engage in regulating chemical use (e.g., therapeutants, pesticides, fungicides, rodenticides) when a federal agency requests an Endangered Species Act Section 7 consultation on a proposed permit when the proposed chemical use may negatively affect endangered species or their habitat. 
	In the U.S., civil and criminal penalties can be levied against those companies and individuals (including veterinarians, feed manufacturers, veterinary biologic companies and others that do not comply with the law. The relevant statute [CFR 9-I-161.7] states, “... anyone who performs accredited veterinarian duties that he or she is not authorized to perform will be subject to such criminal and civil penalties.” In addition, violating federal permit conditions will result in administrative action by the agency, civil or criminal penalties, or permit cancellation. An example is available at: EPA NPDES.
	In addition to laws related to use of antimicrobials in fish feed, other laws prohibit the use of fish that have been caught illegally for use in fishmeal that is used in some aquaculture feeds. Specifically, U.S. law requires enforcement by NOAA and the USCG of regulations of illegal, unreported, and unregulated (I.U.U.) fishing, through the Illegal, Unreported and Unregulated Fishing Enforcement Act of 2013 (159 Congressional Record 69) (Table 8). The fishmeal used in fish feeds in the U.S. is primarily from menhaden caught off the east coast and the Gulf of America, supplemented with seafood trimmings (pollock, crab or shrimp) obtained from North American Pacific region seafood processors (NOAA-Fisheries, 2025) or sardines harvested from the Gulf of California. Oversight of the menhaden fishery and commercial harvest is provided by the Gulf States Marine Fisheries Commission and the Atlantic States Marine Fisheries Commission through periodic stock assessments that have continued to indicate that the harvest is sustainable (MSC, 2025; Accesswire, 2024; Atlantic States Marine Fisheries Commission, 2025). All wild-captured fishmeals used by U.S. fish feed producers are certified sustainable through the Aquaculture Stewardship Council (ASC International - Aquaculture Stewardship Council).
	The National Environmental Protection Act (NEPA) requires federal agencies to assess the environmental effects of their proposed actions prior to decision-making on permit applications, adopting federal land management actions, and constructing highways and other publicly-owned facilities. NEPA is implemented by the Council for Environmental Quality (CEQ) within the White House.  The law essentially ensures that a federal agency does not permit an activity in conflict with another federal agency’s authorities. The EPA prepares its own NEPA documents for certain activities and reviews and comments on the Environmental Assessments (EAs) or Environmental Impact Statements (EISs) prepared by other federal agencies. Key aspects of environmental protection include laws related to water quality, effluents, chemical and pesticide use, predator control, habitat and wetlands, non-native species, and storage and management of farm supplies.
	The Federal Water Pollution Control Act  (Clean Water Act) authorizes the EPA and the USACE to establish and enforce guidelines and national standards for pollutant discharges to surface waters. (Table 9).   As authorized by the Clean Water Act (CWA), EPA administers the National Pollutant Discharge Elimination System (NPDES) to establish pollutant monitoring and reporting requirements to protect the quality of surface waters. A state, territory, or tribe may receive authorization for one or more of the NPDES program components. EPA provides a table showing the status of state authorizations. EPA reviews all state-issued NPDES permits and may issue permits within a state that has received authorization.  In almost all cases, EPA retains authority to implement the program on tribal lands. The USACE, within CWA Section 404, regulates the discharge of physical materials such as installing a piling, dredging and filling, and placing shellfish cultch. The River and Harbors Act (RHA) authorizes the USACE to regulate structures in navigable waters. In marine waters, NOAA provides consultations with USACE relative to critical habitat for ESA-listed and species managed under the Magnuson-Stevens Fishery Conservation and Management Act (MSA).
	Within the Clean Water Act all aquaculture facilities are categorized as a point source of pollution and subject to industrial regulations. All aquaculture farms are included in these regulations and are referred to as concentrated aquatic animal production (CAAP) facilities. The EPA made a regulatory decision to not require a NPDES permit for pond production facilities, alligator farms, molluscan shellfish farms, and those farms that fall below warm or coldwater fish production thresholds for permitting. However, following litigation focused on discharge by a shellfish hatchery, some states now require an NPDES permit for shellfish hatcheries.
	Conflicting Instructions by Inspectors in the Same Agency
	A small-scale trout farmer constructed raceways to raise trout on his property. The water was supplied from a spring that was also on his property (the name of the spring is the farmer’s family name). The spring water flowed through the raceways, then through a small branch of a creek a short distance to the main creek itself. He was told by an inspector from that state’s department of environmental quality that he had to quit using the branch of the creek (on the farmer’s land) for the effluent from the raceways and instead install an underground pipe to convey water from his raceways to the main creek. He complied, spending approximately $25,000 to $30,000 (in 2023 values) to do so. A different inspector from the same agency then told the farmer that the underground pipe that he had installed was in violation of the Clean Water Act. The farmer was told to permanently block the pipe, which he did. The farmer went to court to contest the threat of a felony charge from the second inspector and the court ruled in his favor. The state agency then further imposed additional testing that increased costs to the farm. The farmer was never compensated for the expenses incurred as a result of the erroneous instructions from the first inspector.
	The EPA requires all pesticides sold or distributed in the U.S. to be registered, but EPA can authorize limited use of pesticides to address emergencies (Section 18 registration) and, through FIFRA, for special local needs (Section 24c registration) (Table 9). Relevant laws include FIFRA and TSCA. 
	EPA requires reporting, record-keeping and testing requirements, and restrictions relating to chemical substances and/or mixtures through the Toxic Substances Control Act of 1976 (TSCA) (Table 9). 
	Pertinent to aquaculture is the selection, application and disposal of paints or sealants in compliance with manufacturer labeling. Certain substances are generally excluded from TSCA, including, among others, food, drugs, cosmetics, and pesticides. Civil and criminal penalties are levied against those companies and individuals who do not abide by these laws.
	The EPA works with its federal, state, and tribal regulatory partners to assure compliance with pesticide laws and regulations to protect human health and the environment (Table 9). State departments of agriculture work with EPA to enforce restrictions on pesticide use and conduct the required training for Certified Pesticide Applicators. State natural resource agencies protect wildlife and natural resources through their authorization and jurisdiction over resources within state boundaries. Civil and criminal penalties are levied against those companies and individuals who do not abide by these laws.
	The FWS enforces the Endangered Species Act and Migratory Bird Treaty Act.  The Migratory Bird Treaty Act (MBTA) protects all birds, except house sparrow, European starling, pigeon and regulated game birds, through joint permitting by FWS and WS and in some states by permit by a state agency (USDA-APHIS-Wildlife Services, 2020) (Table 10). The Endangered Species Act (ESA) expressly prohibits the “take”  of an endangered species and most species listed as threatened. If ESA-listed threatened species may be taken parenthetically to an operation under described conditions, FWS or NMFS may issue an incidental take permit. 
	Relevant laws include the Endangered Species Act, the Migratory Bird Treaty Act, the Fish and Wildlife Coordination Act, or the Lacey Act through FWS or NMFS wildlife officers. Laws are actively enforced by FWS and state wildlife officers in each state. U.S. wildlife officers undergo the same training and have the same authority as law enforcement officers. NMFS law enforcement authorizes state wildlife officers to enforce federal marine fishery regulations, whereas FWS works in partnership with state wildlife law enforcement. On U.S. catfish farms, compliance with the Migratory Bird Treaty Act accounted for 90% of the regulatory costs associated with migratory birds (Hegde et al., 2023). Specific to migratory birds, farmers first request a permit from WS (USDA) which prescribes nonlethal and lethal deterrence methods used on the farm and then provide that permit with an application and fee to a FWS Regional Office or the FWS electronic permitting system for a farm-specific individual depredation permit.
	The Marine Mammal Protection Act (MMPA) prohibits the killing, hazing, or disturbing of marine mammals (e.g., whales, dolphins, porpoises, seals, and sea lions). The NMFS classifies fisheries, including marine aquaculture, into one of three categories of risk to marine mammals based upon prior history of animal death, injury, or entanglement.  Depending upon the risk category NMFS has assigned, shellfish farmers must contact a NOAA Fisheries regional office for more information on how to submit a Marine Mammal Authorization Program registration/renewal form and the $25 processing fee to receive or renew authorization certificates.
	Under the Endangered Species Act of 1973, take of a single individual of an endangered or threatened species is a criminal misdemeanor with penalties of up to 1 year imprisonment and fines pursuant to a maximum of $50,000. Under the Migratory Bird Treaty Act of 1918 (MBTA), misdemeanor offenses have fines up to a maximum of $5,000 and/or imprisonment for not more than six months for individuals, or $10,000 for an organization. Felony offenses have fines up to a maximum of $250,000 and/or imprisonment for not more than two years for an individual or $100,000 for an organization. Under the Marine Mammal Protection Act, any person who knowingly violates any provision of the Act, permit, or regulation issued shall, upon conviction, be fined not more than $20,000 for each such violation, or imprisoned for not more than one year, or both. 
	The Lacey Act prohibits the importation, exportation, transportation, sale, receipt, acquisition, or purchase of any fish, wildlife, or plant taken, possessed, transported, or sold in violation of any law, treaty, or regulation of the United States or any Indian tribal law, or foreign law. The law also requires that all containers used to ship wildlife be properly marked and prohibits false labeling. Lacey Act prosecutions fall into three categories, each carrying different penalties. Prosecutions can be for “felony” or “misdemeanor” trafficking violations of the Lacey Act, or for “false labeling.” If an individual “knew” or “was generally aware of” the illegal nature of the wildlife and the value of the wildlife was over $350, he/she may be prosecuted and convicted of a felony. If that happens, the maximum penalty is up to 5 years in prison and/or a $250,000 fine. The maximum fine is raised to $500,000 in the case of an “organization,” including a business. A misdemeanor is not as severe and carries lower penalties. Misdemeanor penalties are up to a year in prison and/or a $100,000 fine ($200,000 for organizations). The final Lacey Act offense is false labeling. If the products have a market value of less than $350, false labeling is a 1-year/$100,000 misdemeanor, but if the value is greater than $350, the offender may be charged with another 5-year/$250,000 felony (CRS, 2025; Rumley 2010). Given that the Lacey Act can be invoked for infractions of foreign, federal, state or tribal natural resource laws, federal prosecutors will default to using the Lacey Act as a means to achieve the severest punishment.
	The FWS and NMFS are authorized to protect wildlife, habitat, and biodiversity and regulate critical habitat under the Endangered Species Act (U.S. Fish and Wildlife Service, 2020; Critical Habitat | NOAA Fisheries) (Table 11). Critical habitat designations encompass the geographical area occupied by the species at the time of listing that contain physical or biological features essential to conservation of the species and that may require special management considerations or protection; and specific areas outside the geographical area occupied by the species if the agency determines that the area itself is essential for conservation. Typically, these areas are limited to publicly (federal or state) owned lands and waters.  The most common interaction with critical habitat designations occurs when a farm applies for a federal permit. During the ESA Section 7 consultation, either FWS or NMFS recommends permit conditions to avoid impacts to the listed species or the critical habitat that may include the farm location.
	The Magnuson-Stevens Fishery Conservation and Management Act (MSA) mandates the identification of essential fish habitat (EFH) for federally managed marine species as well as measures to conserve and enhance the habitat necessary to fish to complete their life cycles (Table 11). Federal agencies are required to consult with NMFS on any action authorized, funded, or undertaken that may adversely affect EFH. Section 305(b) of the MSA outlines this consultation process for activities proposed by federal or state agencies that adversely affect EFH. A federal fishery management council may comment on and make recommendations to NMFS and other federal or state agencies that may affect EFH for fishery resources under its authority.
	Extensive, multiple-year delays in shellfish permitting
	Shellfish farmers on the West Coast face complex and confusing jurisdictions and authorities when seeking to obtain a new permit, renew a permit, or expand the farm acreage. Shellfish permits require approvals by federal, state, regional, and local agencies that include USACE, other federal and state agencies with marine resource regulatory authority, regional water quality boards, local coastal commissions, and water and harbor districts. In one specific case on the Pacific Coast, a company invested several million dollars on environmental reviews and had obtained a pre-permit to expand acreage. Shortly before the company’s existing permit was set to expire, a group of environmental NGOs filed a lawsuit involving eelgrass bed encroachment on shellfish farms. While the interactions of shellfish, sea grasses, and other flora and fauna are complex, there is growing evidence that many of the effects of shellfish farms on sea grasses are positive. In the case described here, as in other cases on the Pacific Coast, the farm had invested millions of dollars on environmental studies to understand such interactions where their farm was located, only to experience costly delays in the permitting process.
	Under the authority of the Clean Water Act, the EPA and USACE protect the navigable waters of the United States (WOTUS) that may include certain wetlands through a very controversial, litigated and frequently amended WOTUS definition (Table 11). As a result, EPA jurisdiction includes responsibility to protect habitat and wetlands as part of its environmental protection responsibilities under the Clean Water Act. The USACE authority is through Section 404 permits required for placement of dredged or fill materials to prepare substrate of a water body and for placing fill in waters to construct impoundments, including in wetland areas. The USACE jurisdiction over wetlands is therefore related to its responsibility to issue permits for structures to be built in wetland areas. Civil and criminal penalties are levied against those companies and individuals who do not abide by these laws.
	Incentive programs have been created to conserve wildlife habitat and biodiversity with the NRCS that include: Environmental Quality Incentives, Voluntary Public Access and Habitat, Regional Conservation Partnership, Agricultural Management Assistance, Conservation Innovation Grants, Wetland Mitigation Banking, Conservation Stewardship, Conservation Reserve, Agricultural Conservation Easement, Healthy Forests Reserve, Wetland Reserve Easement, Wetland Reserve Enhancement, and the Agricultural Land Easements programs (Table 11). Details are available at: https://www.nrcs.usda.gov/programs-initiatives.
	The EPA, FWS, NMFS, USACE, and NRCS engage in wetland regulations and permitting under the authority of the Clean Water Act (jurisdiction and wetlands) (Table 11). The EPA develops and interprets policy, guidance, and environmental criteria used in evaluating permit applications; determines scope of geographic jurisdiction and applicability of exemptions; and, reviews and comments on individual permit applications. Section 404 of the Clean Water Act regulates the discharge of dredged or fill material into waters of the United States, including wetlands.  The USACE is authorized to issue permits for these activities. The Clean Water Act also provides states and tribes the option of assuming administration of the Clean Water Act Section 404 permit program in certain waters within state or tribal jurisdiction. The NRCS is responsible for the certification of wetlands determination and manages the Wetland Mitigation Banking Program and other incentive programs that include conservation of wetland areas such as the Wetland Reserve Easement and Wetland Reserve Enhancement Partnership programs. Civil and criminal penalties are levied against those companies and individuals who do not abide by these laws.
	The USACE is authorized by the Rivers and Harbors Act (Table 11). Section 10 requires authorization from the Secretary of the Army, acting through the USACE, for the construction of any structure in or over any navigable water of the United States. Structures or work outside the limits defined for navigable waters of the United States require a Section 10 permit if the structure or work affects the course, location, or condition of the water body. The law applies to any dredging or disposal of dredged materials, excavation, filling, re-channelization, or any other modification of a navigable water of the United States, and applies to all structures, from the smallest floating dock to the largest commercial undertaking. It further includes, without limitation, any wharf, weir, boom breakwater, jetty, bank protection (e.g. riprap, revetment, bulkhead), mooring structures such as pilings, aerial or subaqueous power transmission lines, intake or outfall pipes, permanently moored floating vessel, tunnel, artificial canal, boat ramp, aids to navigation, and any other permanent, or semi-permanent obstacle or obstruction. The USACE permit application and review is quite extensive and includes navigation, water quality, fish and wildlife, and historic, cultural, scenic, and recreational considerations.
	The U.S. Coast Guard (USCG) is authorized by a variety of Congressional Acts to ensure navigational safety which includes requiring signage, lights or buoys for shellfish or fish production facilities located within navigable waters of the United States, and the updating of NOAA navigational charts with farm location and marking information. Fish and shellfish farmers must apply to the Commander of the Coast Guard District to establish and maintain, discontinue, change, or transfer ownership of a private aid to navigation (PATON), in which the aid is or will be located along with a copy of the USACE permit (if applicable) and private aid project information. There is no application fee.
	State agencies regulate the management of wild fish and prohibit capture of wild fry and/or fingerlings (seed) without a permit. Similarly, NMFS regulates the harvest of juvenile marine species in federal marine waters under an Exempted Fishing Permit. Farmers seeking this permit should contact a NMFS Office of Aquaculture regional aquaculture coordinator for information or assistance. Civil and criminal penalties are levied against those companies and individuals who do not abide by these laws.
	The FWS regulation of non-native species is authorized through the Non-indigenous Aquatic Nuisance Prevention and Control Act, the National Invasive Species Act, the Lacey Act, and the Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES)/Endangered Species Act (ESA) (Table 12). Under the authority of the Lacey Act, the FWS identifies and prohibits importation of wildlife deemed to be injurious or potentially injurious to the health and welfare of human beings, to the interest of forestry, agriculture, and horticulture, and to the welfare and survival of the wildlife or wildlife resources of the United States. Wildlife is defined as being wild mammals, wild birds, amphibians, reptiles, fishes, crustaceans, mollusks and their offspring or eggs. Plants and organisms other than those stated cannot be listed as injurious wildlife. Any such importation into or the transportation of live wildlife or eggs thereof between the continental United States, the District of Columbia, Hawaii, the Commonwealth of Puerto Rico, or any territory or possession of the United States by any means whatsoever, is prohibited except for certain purposes and under certain conditions. Many states duplicate all or some of the FWS-listed injurious wildlife. As of this writing, 785 species were identified as “injurious wildlife”. The risk to the U.S. aquaculture community is to receive a foreign shipment or a shipment from another state that includes one or more of the FWS-listed or state-listed species.
	The FWS or NMFS have federal authority under the Lacey Act to support and reinforce foreign, state, or tribal natural resource law. Management authority for resources within the boundaries of each state lies with each state’s fish and game agency, but state agencies can request assistance from FWS or NMFS to impose more serious penalties under the authority of the Lacey Act. The Lacey Act prohibits the importation, exportation, transportation, sale, receipt, acquisition, or purchase of any fish or wildlife or plant taken, possessed, transported, or sold in violation of any law, treaty, or regulation of the United States or any Indian tribal law, or foreign law. The law also requires that all containers used to ship wildlife be properly marked and prohibits false labeling. 
	State agencies (fishery, natural resources, or agriculture), local governments (e.g., counties and cities), and tribes may also prohibit or restrict animal and plant species recognized as posing a risk to people, infrastructure, businesses (e.g., agriculture), or natural resources. As of this writing, there exists no national database identifying state, tribal or local government regulated species.  Farmers are strongly advised to contact state fishery, natural resource or agriculture agency or a state cooperative Extension agent specializing in aquaculture for information. Civil and criminal penalties are levied against those companies and individuals who do not abide by these laws.
	The FWS requires a license and permit to import, export, or re-export live animals and plants under the Lacey Act or Convention on International Trade in Endangered Species of Wild Fauna and Flora (CITES). The U.S. is authorized to participate in CITES by an ESA provision.  The Convention has 185 members representing countries or regional economic integration organizations. The goal is to ensure international trade of wild animals and plants and plants do not threaten species survival. Licensure and permits are acquired from the FWS Office of Law Enforcement. Import and export can only occur through designated ports, shipment must include FWS Form 3-177, a permit issued by the exporting county, and is subject to inspection and inspection fees.
	The EPA promulgates and enforces regulations related to proper storage and management of farm supplies, including fuel, pesticides, other farm supplies, and wastes, and provides guidance for doing so (Table 13). The EPA works with its federal, state, and tribal regulatory partners to ensure compliance with pesticide laws and regulations to protect human health and the environment. These partners include state departments of environmental quality (specific names of departments vary state by state) for regulation of storage of fuel/oil and solid waste disposal, and state departments of agriculture that regulate agricultural chemicals and their storage. The USACE role in wetlands protection includes the need for appropriate waste management and on-farm storage to prevent spills and effects on wetlands and other areas. Civil and criminal penalties are levied against those companies and individuals who do not abide by these laws. The FDA sanitation requirements for animal feed extend to storage on farms. 
	Waste management on farms is regulated by the EPA through specific guidelines for proper management of farm wastes (Table 13). Enforcement is largely through state partners. These partners include state departments of environmental quality (specific names of departments vary state by state) for regulation of storage of fuel/oil and solid waste disposal, and state departments of agriculture that regulate agricultural chemicals and their storage. Civil and criminal penalties are levied against those companies and individuals who do not abide by these laws. 
	The U.S. Department of Transportation (DOT) is authorized by numerous Congressional Acts, including provisions inserted into appropriation bills, to regulate the design and operation of commercial motor vehicles (trucks with a gross vehicle weight exceeding 26,000 pounds), the qualifications and training of Commercial Motor Vehicle (CMV) drivers that utilize federal highways, and the construction of vehicles transporting hazardous materials which includes compressed or liquified oxygen.  Typically, state transportation agencies mirror those regulations, but can be more restrictive. 
	DOT, through the Federal Aviation Administration, also regulates activities adjacent to airports to prevent wildlife-aircraft strikes.  Aquaculture has been categorized as a hazardous wildlife attractant with a setback for farms of five miles from the air operations area of any airport (FAA, 2004). While not widely known, this regulation has affected farm operation permitting and prevented the leasing of state sovereignty submerged lands for shellfish farming.
	Critical to farms that transport live aquatic animals on federal highways are the regulations developed by the Federal Motor Carriers Safety Administration (FMCSA) governing driver hours of service (how much time a driver can operate a CMV and mandated rest periods) and the means a driver uses to record hours of service. As of this writing, Congress has exempted agricultural livestock haulers, including aquaculture, from hours-of-service restrictions because of the potentially severe impacts to animal health and live haul economics.
	Hazardous Materials Regulations (HMR) are quite complex; however, DOT has recognized live fish hauling trucks equipped with liquified oxygen cylinders to aerate fish are exempt. The cylinders are “an integral part of the process system” rather than being a product being transported. Cylinders containing non-liquified compressed oxygen must be transported in compliance with HMR provisions.
	Public health in the U.S. is regulated generally through the Public Health Service Act that is the legal authority of the DHHS for responding to public health emergencies (Table 14). The DHHS Secretary leads all federal public health and medical responses in public health emergencies. State departments of health also inspect fish processing establishments, including product condition, equipment, manufacturing processes, hygienic practices, sanitation, and labeling of products. 
	The FDA operates a mandatory safety program for all fish and fishery products (with the exception of catfish products) under the provisions of the Federal Food, Drug and Cosmetic Act and Food Safety Modernization Act. Seafood hazard analysis critical control point (HACCP) regulation requires seafood producers and processors to identify food safety hazards that are reasonably likely to occur and to develop plans for the control of those hazards. FDA publishes the Fish and Fisheries Products Hazards and Controls Guidance, an extensive compilation of the most up-to-date science and policy on the hazards that affect fish and fishery products and effective controls to prevent their occurrence. In addition, the seafood HACCP regulation requires importers of certain seafood products to comply with requirements designed to help ensure that these imported products are processed in accordance with the seafood HACCP regulation.
	While safety of most seafood products is under the jurisdiction of FDA, the safety of U.S. farmed catfish is under the jurisdiction of USDA-FSIS as is that of other farmed sources of protein (i.e., beef, poultry, pork) through the Federal Meat Inspection Act (Table 14). Inspection of farm-raised fish of the Siluriformes order (that includes the species of catfish farmed in the U.S. and elsewhere in the world) was moved from FDA to the testing and inspection program of FSIS in 2016. The FSIS requires the continuous presence of federal inspectors whenever catfish processing plants are in operation. Relevant regulatory authorities include the FDA, APHIS, EPA, and FSIS. Relevant policy includes the: Veterinary Feed Directive Final Rule (2015), FDA List of Approved Drugs, and the Federal Food, Drug, and Cosmetic Act. Civil and criminal penalties are levied against those companies and individuals who do not abide by these laws.
	FDA provides guidance to industry about what FDA considers to be acceptable market and common names for seafood sold in the United States and to help manufacturers in labeling seafood products.  This guidance provides more information on the acceptable market name, common name, scientific name, and vernacular name of seafood species sold in the United States.  These names are listed in FDA’s guide entitled “The Seafood List”.
	The FDA (CVM) further has authority over genetically-modified organisms (GMOs) through the Federal Food, Drug, and Cosmetic Act. Guidance for Industry is available on the FDA website on Intentional Genomic Alterations (IGAs) in Animals. The only GMO foodfish product that has been approved in the U.S. was that of AquAdvantage Salmon. However, the company, AquaBounty, that had obtained final FDA approval announced its plans to cease fish farming in December, 2024. FDA has also approved IGAs for some ornamental aquarium fish species following its risk-based evaluations. The list of approved IGA fish is posted on the FDA website.
	The National Shellfish Sanitation Program (NSSP) is the federal and state cooperative program recognized by the U.S. Food and Drug Administration (FDA) and the Interstate Shellfish Sanitation Conference (ISSC) for the sanitary control of farmed and wild harvested shellfish (i.e., clams, cockles, oysters, mussels, scallops) produced and sold for human consumption. The NSSP was established after a widespread deadly typhoid fever outbreak was traced to contaminated oysters in 1924.  The ISSC was formed in 1982 to foster and promote shellfish sanitation through the cooperation of state and federal regulatory agencies, the shellfish industry, and the academic community. FDA has a formal Memorandum of Understanding (MOU) with the ISSC that outlines each other's responsibilities. The purpose of the NSSP is to promote public health protection and improve the sanitation of bivalve molluscan shellfish moving in interstate commerce through federal and state cooperation and uniformity of state shellfish programs. Participants in the NSSP include agencies from shellfish-producing and non-producing states, the FDA, the EPA, NOAA, and the shellfish industry. Under international agreements with the FDA, foreign governments also participate in the NSSP.
	Excessive Management and Labor Costs from Redundant Reporting
	Much of the cost of regulations on aquaculture farms is the time spent by managers and employees on record-keeping, reporting, and attempting to identify the appropriate contact person at regulatory agencies. Shellfish producers are required to report temperature records to ensure that shellfish are maintained under conditions less likely to foster pathogens harmful to humans. The excessive costs stem primarily from redundancy in reporting. Shellfish producers have been required to submit multiple filings for the same permits for each lease site. The same data must often be reported to multiple regulatory agencies. High staff turnover at regulatory agencies further requires producers to spend additional time and effort to identify replacements and work to establish an effective working relationship with the new staff. Some agencies required supervision of harvests by agency personnel that further increased management and labor time to accommodate schedules of agency personnel.
	Through the National Shellfish Sanitation Program (NSSP), FDA and other federal agencies including state regulatory agencies, tribes, academia, and the shellfish industry work together in a cooperative program to keep molluscan shellfish safe for consumption by adhering to strict controls on their growing, harvesting, processing, packaging, and transport. The cooperative program has four components to help keep contaminated molluscan shellfish out of the marketplace: 1) classifying and monitoring shellfish growing areas based on potential pollution sources, water quality, and other factors that indicate suitability for harvest including pre-harvest Vibrio control; 2) inspecting facilities that handle shellfish to ensure the use of proper sanitary measures and adequate post-harvest Vibrio control; 3) patrolling closed or prohibited waters to deter illegal harvesting; and 4) conducting laboratory testing and analysis of shellfish and water samples.
	Under the authorities of the Agricultural Marketing Act of 1946 (7 U.S.C. 1621 et seq.) and the Fish and Wildlife Act of 1956 (16 U.S.C. 742e et seq.), NMFS conducts a voluntary fishery products inspection program which is concerned with the safety, wholesomeness, and quality of fishery products, including molluscan shellfish. NMFS is also responsible for enforcement of the Lacey Act Amendments of 1981 (16 U.S.C. 3371 et seq.), as they apply to molluscan shellfish. The pertinent text of the Lacey Act is that which prohibits and prescribes penalties for the transport, export, import, sale, and purchase of shellfish taken or possessed in violation of United States laws and regulations. The Act also forbids the transport, export, import, sale, purchase, receipt, acquisition, or possession in interstate or foreign commerce of molluscan shellfish taken, possessed, transported, or sold in violation of state or foreign law. False records, accounts, labels, and identifications of molluscan shellfish are also forbidden. NMFS conducts investigations of alleged illegal transactions in molluscan shellfish through its Office of Enforcement. These investigations can lead to the imposition of civil penalties by the National Oceanic and Atmospheric Administration, the referral of cases to the Department of Justice for criminal prosecution, and the forfeiture of illegal molluscan shellfish and the vessels and gear with which they were caught.
	The Occupational Safety and Health Administration (OSHA) (DOL), and state partners enforce the Occupational Safety and Health Act of 1970, the Fair Labor Standards Act of 1928, and the Worker Protection Standard (Table 15). The EPA enforces the Agricultural Worker Protection Standard of 1992 to reduce pesticide poisonings and injuries among agricultural workers and pesticide handlers. The EEOC enforces federal laws that make it illegal to discriminate against a job applicant or an employee because of the person's race, color, religion, sex, national origin, age, disability, or genetic information. State departments of labor administer and enforce laws related to minimum wage, overtime, student learners, child labor, disabled workers, equal pay, and collecting unpaid wages for employees. The EPA enforces a standard for protection of agricultural workers, and DHHS has legal authority related to disasters and emergencies. The APHIS provides leadership for standards of humane care and treatment of animals under the Animal Welfare Act.
	Farms that hire temporary workers from other countries must apply for visas for their workers, typically H-2A visas. The process involves three departments beginning with an H-2A labor certification and oversight from the DOL, followed by adjudication of the H-2A petition by the U.S. Citizenship and Immigration Services (USCIS). Finally, the Department of State (DOS) issues the visas to workers at consulates in their home countries. The U.S. Immigration and Customs Enforcement (ICE) Agency enforces immigration and guest worker laws. Civil and criminal penalties are levied against those companies and individuals who do not abide by these laws.
	Federally Mandated State Regulations
	Some federal regulations are administered and enforced by state agencies. Aquaculture farm surveys of the economic effects of regulation found that 2.3% of federal regulations were enforced at the state level (Table 3). While five of the several sectors surveyed did not report federally mandated state regulations, hybrid striped bass respondents reported that 2%, redfish and salmonids 4%, and tilapia respondents 7% of regulatory filings were with state agencies mandated to enforce federal regulations (Table 4). The Talmadge-Aiken Act of 1962 provides for cooperative arrangements between federal and state agencies to assist in the “administration and enforcement of such Federal laws and regulations” (7 USC 1633). 
	Production Limit Thresholds and Economic Viability
	The hybrid striped bass sector in the U.S. has declined in the number of farms (16% decline) and in revenue (50% decline) from its peak in 2012 to 2023. In one of the major hybrid striped bass production states, producers reported higher costs of production resulting from state regulations (related to effluent regulations that are federally mandated but enforced by states) that established a production level threshold above which monitoring and other compliance costs became restrictive. The inability to produce at economically optimal levels because of excessive costs at those levels has resulted in the closure of farms and farms that operate at less efficient levels. A further chilling effect is the uncertainty as to whether future actions by regulatory personnel might create additional negative effects to their business. Such negative effects by regulatory agencies are often unintended, but have resulted in farm business closures and inefficient farming practices that reduce competitiveness of the farm businesses.  
	The EPA enforces CWA regulations through state departments of environmental quality (sometimes referred to as department of environmental protection or other similar designations). Thus, compliance inspectors for the EPA NPDES permits often are state employees of the relevant state agency. However, exceptions include those of NPDES permits for Massachusetts, New Hampshire, New Mexico, District of Columbia, U.S. territories (except Virgin Islands), certain federal facilities, tribal lands, and marine waters beyond coastal state boundaries that are administered directly by EPA, rather than a state agency. 
	Other examples of federally mandated but state-enforced regulations include actions taken by federal authorities such as APHIS Veterinary Services when a nationally reportable aquatic disease pathogen is detected (USDA-APHIS, 2025). When viral hemorrhagic septicemia (VHSV) was found in the Great Lakes, APHIS implemented an emergency federal order prohibiting the movement of susceptible species from two Canadian provinces and eight Great Lake states where VHS was found. The prohibitions were eventually lifted, but individual states continued to require VHS testing to issue import permits for out-of-state (and within states that border on the Great Lakes) to prove the absence of the pathogen, despite the absence of positive VHS tests from any farm tested. As a result, most states now require extensive testing of fish raised in other states to be sold into its state and often for live fish (such as baitfish and sportfish) farmed and sold within the state, to prove that fish are free of the pathogen. Such testing can be expensive for farms, depending on the number of tests required, the number of species tested, and the life stages (van Senten, et al., 2018b; Engle et al., 2021a). 
	The federal government has various standards related to labor that range from minimum wage legislation to workplace standards. Many of these standards are enforced by state departments of labor. Federal authorities also have authority to engage with state agencies on human health issues, typically through a request by the state human health entities. 
	Baitfish/sportfish producers reported lost sales from regulatory actions that prevented sales into markets where they had previously sold fish. In addition, fear that a paperwork violation would result in a Lacey Act violation led other producers to choose to not sell into certain states, especially those with convoluted and confusing regulatory processes and unclear jurisdictional authorities. While 90% of the regulatory burden on baitfish/sportfish farms was from state regulations, one-third of the state regulations were mandated by federal statutes (van Senten & Engle, 2017). The regulatory framework faced by baitfish/sportfish farmers was reported to be costly and difficult to navigate, requiring farmers to spend many hours to identify state-level changes and obtain the correct application forms.  
	Baitfish and Sportfish Farmers and the Lacey Act
	Aquaculture farmers who ship live fish to other states face confusing and uncertain regulatory authorities. A dispute over jurisdiction between two state agencies contributed to a Lacey Act conviction of a fish farm in one state. The state that the fish were being sold into required permits from both the agriculture and the natural resource agencies in that state. The farm had a long history of selling fish in that state and had both permits, but one issued by the state department of agriculture had recently expired. In a telephone call to the agency about the expired permit, the farmer was told to bring the fish anyway because the permit had expired only recently and the renewal one was forthcoming. Upon arrival at the customer’s bait shop, enforcement personnel of the natural resource agency were waiting, apparently aware that the truck did not have a current version of one of the permits. The farm owner was accused of committing a felony under the Lacey Act, faced substantial fines, and was threatened with imprisonment over a paperwork violation, notwithstanding verbal approval by the relevant state agency. The farmer pled guilty to avoid the possibility of imprisonment. He later regretted not fighting the charge in court. The news of what happened in that state spread quickly and other farms chose to not sell into that state for fear of getting caught in the inter-agency conflict. 
	Lacey Act violations have entailed heavy fines of up to $500,000, a felony conviction, and up to five years in jail for even a simple paperwork violation (Rumley, 2010; CRS, 2025). In 2017, the U.S. Court of Appeals ruled that FWS could not regulate the movement of agency-listed Injurious Wildlife between continental U.S. states. The authority to prohibit entry of Injurious Wildlife to the U.S. and their movement between territories or from Hawaii to the mainland was not changed. Federal legislation continues to be proposed that would reinstate use by FWS of Injurious Wildlife provisions to regulate movement between continental states to regulate shipment of live animals (Hill et al., 2018). Other proposals continue to be made seeking to add additional aquaculture species in trade to the list of Injurious Wildlife, that would then qualify for Lacey Act sanctions. 
	Approval of some federal permits that require cooperation with and approval of state agencies were not counted as formal mandates of state enforcement of federal regulations in the regulatory cost surveys. For example, the USACE requires consultation with the Washington Department of Ecology as part of the Nationwide 48 permit in the state of Washington (van Senten et al., 2020). Shellfish producers in Washington navigate consultations and reviews by federal agencies such as the USACE and USCG, state agencies such as the Washington Department of Natural Resources, Washington Department of Health, and the Washington Department of Ecology, local county officials, and Native American tribal authorities. Adding complexity and cost is that many of these requirements are sequential and require approval of each agency prior to submitting the application to the next agency. California shellfish producers similarly faced permitting processes that included consultations with separate, diverse, regulatory agencies that must be completed prior to the application moving to the next step in the overall process. A delay in permit application processing at one agency (with either an approving or consultation role) can multiply along the permitting chain and result in very long approval times for a single farm permit authorization.
	Immigrant labor requirements (i.e., H2A visas) of the DOL include establishing wage rates that are greater than the federal or state minimum wages. Farmers have been required to pay greater-than-market wages for domestic employees to match the required DOL rates for temporary H2A workers. Farm costs further included those related to labor safety regulations from OSHA and state departments of labor.
	For tilapia, effluent discharge requirements by the state accounted for 20% of total regulatory costs in addition to predatory bird management (14% of total regulatory costs) (Engle et al., 2023). While the prohibition of discharge was related to the state’s enforcement of a federal regulation, in this case, it was used to regulate a non-native species (tilapia). Farms reported the inability to purchase additional land for construction of reservoirs to treat effluents, preventing the use of on-farm effluent treatment. For hybrid striped bass, some of the major regulatory issues (i.e., water access) were at the state level. Federally mandated state-enforced regulations, such as effluent discharge, were reported by respondents to be challenging for both hybrid striped bass and redfish farmers (Engle & van Senten, 2023). Atlantic Coast shellfish producers reported that permitting processes were more complex for those federal regulations that required approval by state agencies (Clark et al., 2026). As one example, the Joint Permit application required by the USACE in Virginia requires consultation with the Habitat Management Division of the Virginia Marine Resource Commission. 
	State Agencies, Laws, and Regulations
	State requirements for regulatory filings accounted for 47% of all regulatory filings across all sectors (Table 3). By sector, baitfish/sportfish producers reported that 87%, Atlantic Coast shellfish 80%, redfish, 71%, Pacific Coast shellfish 61%, Florida ornamentals 57%, hybrid striped bass 55%, catfish 52%, tilapia 49%, and salmonids 25% of the regulatory filings were with state agencies (Table 4). Across states, regulatory requirements and costs varied widely. 
	The high percentage of regulatory filings with state agencies reported by baitfish/sportfish farmers reflected the sales of live fish into recreational markets across the U.S. Baitfish and sportfish farm businesses depend heavily on the ability to transport live fish across state lines along with approvals to sell live fish into the many states where their customers are located. 
	Fish Health Testing & Farm Closures
	Trout farmers in a state that had once been a top-10 trout-producing state have had regulatory disputes (related to fish health) that resulted in closure of trout farms. From 1998 to 2023, 72% of the trout farms in this state closed, primarily as a result of regulatory actions. Several respondents reported that their farm was quarantined and prevented from selling fish because of a false positive PCR test with second opinion testing from a private laboratory showing that the fish were clean. Despite the clean bill of health, the quarantine preventing sales of fish was continued. In a second, similar case, the entire farm was depopulated with no compensation to the farm. 
	Hybrid striped bass respondents reported that farming hybrid striped bass had been prohibited in one part of their state that resulted in closure of farmed production. Respondents in another state reported compliance requirements that were not practical and resulted in farm closures and increased costs of production. Such regulations constrained the size of farms to less efficient scales of operation that increased per-unit costs and reduced competitiveness. 
	Private Trout Farms in Conflict with State Agencies
	Private trout farms are often located in states that have well-established state and federal hatcheries that raise trout. In many of these states, trout raised on both private and state hatcheries are destined for stocking into natural waters to support recreational fishing. Those same state agencies that raise trout often have regulatory authority over private trout farms. Conflicts, and in some cases, outright hostilities have emerged from this competition. One example is a state that has refused to issue permits for new private trout farms or for expansion of existing farms. The agency has stated that it will only approve aquaculture production in indoor recirculating aquaculture systems that have higher costs of production and may not be economically feasible for production of trout for recreational stockings. 
	Redfish farms reported lost sales because state laws enacted to prevent illegal sales of gamefish caught from the wild were applied to their farm-raised fish. These specific laws required restaurants and supermarket managers to report each purchase of redfish. Such reporting requirements are too onerous for many restaurant and supermarket managers who opted to not purchase farmed redfish because of the added paperwork requirement and the associated penalties if a report was overlooked. Observations such as these demonstrate the additional risk to aquaculture farming of the regulatory environment that extends well beyond the increased monitoring and compliance costs. Uncertainties as to whether additional actions by regulatory agencies may make aquaculture farming infeasible increase risks to the business. Despite the availability of markets, production technologies that otherwise are generally profitable, and experienced, knowledgeable fish farming businesses in the U.S., the uncertain regulatory framework has had a chilling effect on growth of U.S. aquaculture.
	Local Regulations
	Local municipalities, counties, and districts (i.e., water districts, coastal commissions, etc.) also promulgate ordinances, laws, and regulations of aquaculture farms. Local regulations overall accounted for 6% of all regulatory filings reported nationally (Table 3), but ranged from 0% (baitfish/sportfish) to 28% for catfish (Table 4). Florida ornamental producer respondents reported that 27% of regulatory filings were local, followed by tilapia respondents (25%), redfish (11%), Atlantic Coast shellfish producers (7%), hybrid striped bass producers (6%), Pacific Coast shellfish producers (5%), and salmonid producers (3%).
	Local regulations were variable and included a business license that was distinct from a license or permit to farm fish or shellfish, building and construction permits, local health department regulations (related to processing, meat smoking, restaurant licenses, selling fish in farmers’ markets or to food trucks), and other city ordinances. In some regions of the U.S., water districts regulate access to water, and coastal commissions have jurisdiction in certain coastal areas of the state.
	Tackling the Complexity of the Regulatory Framework for U.S. Aquaculture
	The complexity of the inter-woven layers of the regulatory framework faced by U.S. aquaculture producers is a key contributor to the slow growth of U.S. aquaculture and U.S. reliance on imported seafood. While the sector-specific studies have shown that the most problematic regulatory issues vary by sector, all sectors struggle with the complexity generated by the total suite of regulations described in this bulletin. The greater costs of production of U.S. aquaculture products and the resulting reduced competitiveness as compared to imported seafood products are driven more by the regulatory costs (9% to 30% of total production costs, depending on the sector) than by labor or other costs. U.S. aquaculture farms use resources (i.e., land, water, energy) and other inputs very efficiently and this efficiency results in high productivity of use of labor and other inputs (Engle et al., 2021b; Kumar et al., 2023). The following summarizes several generic pathways to tackle the complexity and improve regulatory efficiencies.
	None of the principle federal laws governing aquaculture include provisions that direct the agency to prune those regulations that are no longer applicable or that are not current with the best available science. The critical federal laws (CWA, ESA, MMPA) have changed very little since their signing in the early 1970s. Aquaculture production practices and technologies have evolved over time as farms have become more efficient (Hegde et al., 2022a); yet many of the regulations developed have been prescriptive, inflexible, and have lost applicability as production technologies have changed over time. In the absence of sunset clauses, review, and removal of outdated regulations, the pages of the Code of Federal Regulations have continued to expand rapidly as outdated rules and requirements remain in place (Crews, 2023). 
	Much of the complexity of the U.S. regulatory framework stems from the different authorities of federal and state agencies. Each state has jurisdiction over the land and water within its geographic boundaries (as long as requirements meet or exceed federal requirements), and federal agencies have national and interstate jurisdiction. Federal and state agencies interact in a variety of ways, however, and federal agencies can influence actions of state agencies. Examples include the environmental laws that are federally mandated but enforced by states as well as actions by FWS, NMFS, APHIS, DOT, and federal health agencies to provide assistance at the request of states. 
	Despite federal law that defines aquaculture as a form of agriculture, aquaculture farms have been variously regulated at the state level as a natural resource, fishery, or an industrial manufacturing company, not consistently as farming. There is a strong need to standardize the application of regulations to aquaculture farms throughout the regulatory network as a form of agriculture. As one example, regulations developed for manufacturing industries have been applied to small-scale aquaculture farm businesses at permitting costs that may be reasonable for industrial manufacturing, but are exorbitant and a barrier to entry for small-scale aquaculture farms. Opportunities to tackle these misperceptions include national meetings frequently attended by state and federal personnel at which meetings or sessions could be organized to generate discussion that could lead to improved understanding that aquaculture farms should be regulated as agriculture.  
	Among the issues reported in the various aquaculture farm-level surveys on regulatory effects is the lack of familiarity with the best available and current science related to aquaculture. Guidance documents could be prepared that summarize the current science related to key issues such as aquatic animal health, aquatic nuisance species, food safety, transportation, and others for use by regulatory authorities and the public. Examples of such useful information include guidance documents developed by: a) EPA for effluents from aquaculture farms (USEPA 2004b, c, d, 2006); b) FDA drug approval, use, and food safety; and c) transportation guidance provided by DOT. Such guidance documents would need to be reviewed and updated periodically to remain current with the best available science. 
	Federal agencies are well positioned to identify states and respective regulatory agencies where there are opportunities to reduce duplication and redundancy in reporting requirements for aquaculture producers. A pro-active and helpful approach would be for agencies, universities, and scientific and trade associations to identify relevant expertise in specific areas such as aquatic animal health, water quality, and predator control and share that expertise with agencies and states where such expertise does not exist. In some cases, relevant expertise is available in federal agencies, whereas for other topics, the best expertise may be at the state or university level. Federal agency staff frequently present at various conferences and could present up-to-date information at appropriate gatherings of state regulatory officials on the most effective ways to respond to current issues for which states are charged with developing a regulatory response. 
	Aquaculture producers have frequently described unintended, negative consequences of regulations. Participatory approaches to rule development have resulted in more reasonable and effective regulations because discussions that include input from all sectors are likely to reveal the potential for negative consequences. The diversity of production systems, scales, species, and environments within which U.S. aquaculture producers farm (Johnson et al., 2014; Engle et al., 2020; Kumar et al., 2020) is better served with participatory approaches that allow for input from all diverse sectors. Moreover, flexible and market-based approaches allow for greater participation and relevance across production systems, scales, species, and environments than the more traditional command-and-control approaches often used in U.S. regulatory processes (Engle & Wossink, 2008). 
	Participatory approaches are used only rarely, however (Carr, 2015; Palmer et al., 2013; Osmundsen, et al., 2017). One example was the agreement by EPA to work with a National Aquaculture Effluents Task Force formed by the Subcommittee on Aquaculture in the development of the 2004 aquaculture effluents rule that responded to a court-ordered consent decree. The Task Force consisted of approximately 200 individuals divided into 11 technical subgroups and represented aquaculture producers from various sectors, university research and Extension personnel, and federal and state agency staff (USEPA, 2004a; Tucker & Hargreaves 2008). The Task Force met periodically from 2000 to 2004 and contributed summaries of the current science and current management practices of multiple segments of U.S. aquaculture (Engle et al., 2005; Tucker & Hargreaves, 2008). The final rule was viewed as science-based and reasonable. A second notable effort was the Interstate Shellfish Sanitation Conference (ISSC) that provided input to the National Shellfish Sanitation Program Model Ordinance. The ISSC is composed of federal, state, and shellfish harvesting and processing representatives who provided updated information relevant to the ordinance which was adopted by FDA for federal and state regulation. 
	In some cases, aquaculture producers have advocated for specific regulations and contributed to their development. In 1985, for example, triploid grass carp producers successfully advocated for a federal law authorizing the FWS to offer a fee-based inspection program to certify that farmed grass carp were functionally sterile (Zajicek et al., 2011). Arkansas baitfish farmers successfully advocated for a voluntary, fee-based state certification program, authorized by the state legislature in 2005, to test, screen, and certify participating farms twice a year for aquatic animal pathogens and aquatic nuisance species. The Arkansas Baitfish Certification Program is recognized widely across the U.S. In Florida, 14 years of farmer advocacy led to amendment of the Florida Aquaculture Policy Act in 1999 to create a Division of Aquaculture as a “one-stop shop” for aquaculture permitting within the Florida Department of Agriculture and Consumer Services (FDACS). 
	Quantitative risk approaches to rule development are preferable to blanket application of precautionary principles (Hill et al., 2018; Hill & Zajicek, 2007). Accurate risk assessments require specific expertise that is not always available in all agencies (Tuckett et al., in review). Developing a mechanism by which a legislative body or agency could engage the farming community along with relevant research and Extension expertise could potentially alleviate the more egregious over-reactions that have been documented on aquaculture farms. Strictly defaulting to precautionary principles is more likely to result in unreasonable prohibitions with severe unintended negative consequences than regulatory approaches based on careful, thorough, and thoughtful risk assessments. Various agencies, scientific associations, and funding programs could organize and conduct training sessions on appropriate risk assessment methodologies suitable for non-native species, aquatic animal pathogens, and appropriate responses to their detection and to address other issues. 
	Combining risk management approaches with participatory stakeholder inclusion can be particularly effective as a strategy to provide environmental protection (Hill & Zajicek, 2007) while yet supporting the economic contributions of aquaculture farming. An example of the economic harm that could result from ignoring unintended consequences is that of the proposed listings of farmed aquatic species in active trade in the U.S. as Injurious Wildlife. The lost economic output of such an action was estimated to be $452 million with 4,819 jobs lost, and lost tax revenue of $35.1 million (Engle et al., 2024). These effects could potentially occur on more than 600 farms in mostly rural areas of 40 states across the U.S.
	Another source of complexity stems from the layers within each agency that are involved with not just promulgating rules but their implementation and enforcement. The rule promulgation process often begins with the assignment of an individual within the agency designated as responsible to draft the rule. Once the rule is written, undergoes public comment, and is adopted by the relevant agency, permit writers draft specific requirements that will need to be adhered to by those to be regulated, often without feedback or participation of aquaculture producers. Regulations are also subject to unanticipated change through litigation which can significantly modify agency action and direction. The direct interaction with those regulated typically occurs when an inspector from the agency visits a farm to perform an inspection. Aquaculture producer responses to the various surveys highlighted inconsistencies in instructions from different inspectors and other actors (i.e., managers in local, district, and state offices, permit writers, and inspectors, sometimes within the same agency), sometimes within the same regulatory agency. Farmers were instructed to take a specific action, only to be told by a different actor in the same agency that that action was not legal. The lack of clear appeals processes is of particular concern to aquaculture producers. Such confusion in the implementation of regulations has also been reported in the EU (Abate et al., 2018). To add further complication, different agencies may have mandates that conflict or overlap with those of other agencies and lead to a form of competition or rivalry among regulatory agencies (Abate et al., 2018), with the regulated farms caught in the middle. Insufficient communications can result in such situations that lead to delays and additional expense on farms. 
	Tackling the complexity of the regulatory framework for U.S. aquaculture will require collaborative efforts across regulatory agencies (federal, state, and local), the scientific community (federal and university), and the aquaculture sector (through its trade associations). Such efforts have been made in the past with positive outcomes, such as in the development of the 2004 National Effluents Rule. The benefits to the U.S. of a concerted effort to streamline and reform the regulatory framework for U.S. aquaculture could be substantial. The economic contributions at the farm-level alone of such reform were estimated to be $1.4 billion with support for 8,000 jobs. Moreover, growth of U.S. aquaculture that is currently constrained by the complex regulatory framework would contribute to enhanced food security by reducing the seafood trade deficit that reached more than $20 billion in 2023, approximately 80% of estimated U.S. seafood consumption (Davis, 2024). Greater domestic production of the seafood consumed has increasingly been recognized to have potential to improve global environmental quality (Helvey et al., 2017; Engle, 2019; Froehlich et al., 2020) as seafood raised under less stringent regulatory systems is replaced by that raised under one of the most stringent regulatory frameworks in the world (Abate et al., 2016).
	Conclusions
	U.S. aquaculture producers face a complex, multi-layered web of national, state, tribal, and local laws and regulations. The complexity of the U.S. regulatory framework highlighted in detail in this document is a major contributing factor to the slow growth of U.S. aquaculture that leaves the U.S. reliant on imported seafood. Regulatory reform that improves efficiency has potential for additional economic contributions of $1.4 billion and support for 8,000 jobs from existing farm businesses alone. Growth of U.S. aquaculture would enhance food security by reducing the substantial seafood trade deficit in addition to the economic and environmental benefits.
	A growing research literature has documented that the redundancy and rigidity of the U.S. regulatory framework has increased costs of production, reduced competitiveness with imported seafood, and constrained growth of U.S. aquaculture. At the federal level, departments, agencies, services, and commissions enforce a wide array of laws and regulations that are complicated by much larger numbers of state laws and regulations, some of which are federally mandated to be enforced by states. Regulatory authority and jurisdiction over some aspect of aquaculture is spread across nine executive departments, five services, four agencies, two administrations, and one commission. At least 17 federal laws include authorities for regulation of some aspect of aquaculture. Nearly 170,000 restrictions were found for farmed seafood with nearly half focused on production activities.
	Pathways to tackle the complexity and improve regulatory efficiencies include: 1) establishing sunset provisions in laws that require periodic review, revision, and/or pruning if no longer relevant or current with the best available science; 2) standardizing application of regulations of aquaculture that are consistent with those of agriculture, not natural resource, fisheries, or industrial manufacturing; 3) developing active mechanisms to ensure regulations are based on the best available science through guidance documents, engagement with appropriate expertise from other agencies or universities; 4) using participatory rule-making as general use and not an exception; 5) applying quantitative risk assessment by trained experts; and 6) establishing clear appeals procedures for judgments by field inspectors. 
	Streamlining the U.S. regulatory framework for aquaculture is essential for the U.S. to reduce its seafood trade deficit, become more self-sufficient in production of seafood, and benefit from the economic, employment, and environmental contributions of U.S. aquaculture. 
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	Appendix A
	National Plans for Aquaculture

	Executive Order 13921 (2020), “Promoting American Seafood Competitiveness and Economic Growth,” directed the Secretary of the Interior, the Secretary of Agriculture, and the Secretary of Commerce to assess whether to revise the 1983 National Aquaculture Development Plan. Given that these agencies are the co-chairs to the Subcommittee of Aquaculture, the decision was made to update the national plan by combining existing regulatory efficiency, research, and economic development plans into a national plan. The national plan, as a document, summarizes the three prior plans. 
	The national plan “outlines federal actions to advance a robust, resilient, globally competitive, and environmentally sustainable domestic aquaculture sector,” while the regulatory efficiency plan describes how agencies will “improve efficiency,… and reduce costs associated with the regulatory process.” Goal 1 of the regulatory efficiency plan is to “Improve efficiencies in aquaculture permitting and authorization;” and Goal 2 is to “Implement a National Approach to Aquatic Animal Health Management of Aquaculture” that includes development of emergency response plans for priority aquatic animal pathogens. Objective 3.1 of the regulatory efficiency plan is to “Identify additional science information… to inform permit reviews, consultations, and policy decisions.” The regulatory efficiency plan refers to the complexities and multiple jurisdictions of the U.S. regulatory system and further discusses progress of federal agencies working with states to create a more efficient regulatory process. (USDA-SCA, 2024).
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	Significant Time and Cost to Achieve Federal Permits Is Driven by Opportunities for Public Comment
	Public Comment on NEPA Required Environmental Analysis
	Public Comment on the Permit
	Public Petition
	Public Request for Federal District Court Review
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	The U.S. Congress has built opportunities for the public to comment upon, question, and challenge regulatory decisions into various laws that it has passed. Important examples include the Federal Water Pollution Control Act (Clean Water Act), Endangered Species Act, and the Federal Food, Drug and Cosmetic Act. These public comment opportunities can occur in a variety of ways and often result in significant costs and delays to permitting.  In addition, public comments can potentially result in the addition of conditions to permits that add unanticipated operational costs in the form of restrictions, prohibitions, or requirements.  
	This appendix will describe the steps and details of the public comment requirements specified in the Clean Water Act, particularly as related to U.S. aquaculture. Within the Clean Water Act, aquaculture is categorized as a point source of pollution. Aquatic animal farms that exceed specific thresholds related to discharging wastewater, annual production and/or feed usage must acquire a discharge permit titled as a National Pollution Discharge Elimination System (NPDES) permit. While many state agencies issue and manage NPDES permits according to EPA guidelines, NPDES permitting in other states and jurisdictions and in marine waters beyond coastal state boundaries is handled directly by EPA, not a state agency. States that have assumed the responsibility to issue NPDES permits may be more restrictive than the Clean Water Act, but they cannot be less restrictive. The following describes several means by which the public can significantly influence federal permitting as related to an EPA-issued individual NPDES permit for an aquaculture operation (USEPA 2013).
	An EPA-issued new source permit may trigger a National Environmental Policy Act (NEPA) review and should occur at the same time as an applicant’s NPDES permit issuance process. The administrative record for the final NPDES permit must include any NEPA required documents. If a NEPA environmental assessment (EA) and finding of no significant impact is prepared, a preliminary finding is made available to the public for comment. If a more detailed environmental impact statement (EIS) is prepared, opportunities for public comment are provided to scope out the issues to be addressed, to comment on the draft EIS, and to comment on the final EIS. Federal agencies are required to make “diligent efforts” to keep the public informed and involved in NEPA procedures and provide notice to the public of NEPA-related hearings, public meetings, and available documents.
	Once the permit writer finishes drafting the NPDES permit, EPA makes available the draft permit via the Federal Register and initiates a public notice period of at least 30 days during which any interested person may submit written comments on the draft permit and accompanying fact sheet and/or request a public hearing on the draft permit. 
	Any interested person may request a public hearing on a draft permit during the public comment period by submitting a written statement to EPA describing the issues proposed to be raised at the hearing. A public hearing will be held if EPA finds that there is significant public interest. EPA may also decide to hold a public hearing at its discretion. 
	Public notice of a public hearing must be given at least 30 days before the hearing takes place and may be combined with the public notice of the draft permit. Scheduling a hearing automatically extends the comment period until at least the close of the hearing, and the comment period may be extended by the hearing officer by announcing an extension at the hearing.
	Following the notice and comment period, and public hearing if held, and prior to permit issuance, EPA must issue a “response to comments” document whenever a final permit decision is issued. A “final permit decision” is “a decision to issue, deny, modify, revoke and reissue, or terminate a permit.”
	For EPA-issued NPDES permits, individuals who are unsatisfied with the terms of a final permit may petition an Environmental Appeals Board, an impartial appellate tribunal established by regulation within EPA’s Administrator’s Office, to review the permit. Generally, to be eligible to file a permit appeal, an individual must have either submitted comments on the draft permit or participated in a public hearing on that permit. The final permit is stayed during the Environmental Appeals Board (EAB) review as it may be amended by the Board.
	Once any appeal to the EAB has been resolved, and if individuals are dissatisfied by the Environmental Appeals Board decision-making, they can petition a federal district court to review their findings. The final permit remains active during this review.
	The public can file a legal challenge against the final permit or, once a permit is active, review publicly available data about whether a permittee is in compliance with its permit. Many NPDES permit holders are required to monitor and report the type and volume of pollutants that they discharge. Monitoring results are typically reported as Discharge Monitoring Reports (DMRs). The information contained in DMRs, including the location of dischargers, what pollutants they are discharging, and the types and amounts of pollutants being discharged, are publicly available. 
	Anyone adversely affected by Clean Water Act violations may bring a lawsuit against alleged violators of the Act. In cases where the state or EPA fails to take adequate enforcement actions, citizens can sue for injunctive relief (court orders prohibiting the pollution from continuing), civil penalties, and attorneys’ fees.
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	In 2017, Ocean Era, a private research and development company located in Kailua-Kona, Hawaii, responded to a National Oceanic and Atmospheric Administration, National Sea Grant Program aquaculture research grant funding opportunity. They proposed to obtain necessary permits, build, and manage a demonstration net pen located 40 nautical miles off of Sarasota Florida in the Gulf of America for one year with estimated production of 80,000 pounds of Seriola rivoliana (a.k.a. kampachi, longfin yellow tail or almaco jack). Project goals were to:
	1. Serve as an educational platform for the promotion of rational aquaculture policies and demystification of the industry, by providing a working net pen example to politicians, constituents, journalists, and other influencers of policy or public perceptions, as well as the local community;
	2. Increase public awareness of, and receptivity towards offshore aquaculture and the need to grow more seafood in U.S. waters, by providing public tours of the offshore operation, including (possibly) snorkeling inside the net pen, and fee fishing;
	3. Act as a demonstration platform for data collection of water quality, potential benthic impacts, and marine mammal and fish stock interactions resulting from offshore aquaculture in the Gulf of America; and
	4. Provide local recreational, charter, and commercial fishing communities with evidence of the benefits of aquaculture, through the Fish Aggregation Device effects of the project, and by documentation of fish aggregation and fishing boat activity.
	This appendix describes Ocean Era’s permitting effort, agency decisions and actions, and the multiple opportunities for the public to challenge a U.S. Environmental Protection Agency (EPA) National Pollution Elimination System (NPDES) permit to discharge to the surface waters of the United States, as authorized by the Clean Water Act. Federal permitting is not complete as of this writing (February 27, 2026). 
	In parallel, Ocean Era applied for a Section 10 permit from U.S. Army Corps of Engineers (USACE) under the authority of the River and Harbors Act in November 2018 that would allow for construction of structures in navigable waters of the United States. The Section 10 permit was granted in October 2025. That process is not described in this appendix. The USACE permit decision-making was influenced by delays associated with EPA decision-making, the project proponent’s decision to modify the EPA discharge permit they received, and the similarity of information required by both USACE and EPA to inform permitting. 
	Ocean Era, throughout the discharge permitting process, has responded to and interacted with nine federal laws, 13 offices/divisions/boards within five federal departments and agencies, and six state agencies in the effort to seek a permit for a net pen in federal marine waters (Table 16). The relevant federal authorities include various offices and divisions within the EPA, the Departments of Defense (DOD), Interior (DOI), Commerce (DOC), and Homeland Security (DHS). The relevant state agencies were all in Florida, given the proposed location of the net pen project.
	The project was funded with administrative oversight by Florida Sea Grant College Program in October 2017. Ocean Era, with the assistance of the National Marine Fisheries Service (NMFS) Office of Aquaculture, held a permitting pre-application teleconference in November 2017. Under the National Environmental Policy Act (NEPA) provisions, the EPA elected to act as the lead agency to complete the NEPA-required agency consultations and environmental reviews. EPA’s decision to act as the lead agency was also informed by the 2017 Memorandum of Understanding for Permitting Offshore Aquaculture Activities in Federal Waters of the Gulf of America that was effective for seven federal agencies with permitting or authorization responsibilities. EPA notified the NMFS that EPA was acting as the lead agency, and NMFS and the USACE were cooperating or co-federal agencies for these environmental reviews.
	Issuance of a National Pollution Elimination System (NPDES) permit by EPA requires a National Environmental Policy Act (NEPA) environmental review for a “new source” under the Clean Water Act (CWA). The proposed Ocean Era facility, however, did not meet the definition of a “new source” because the national standards of performance for aquaculture do not apply to net pens producing less than 100,000 pounds of live aquatic animals annually. Thus, EPA was not required by law to prepare a NEPA document but chose to exceed NEPA-compliance requirements in the Ocean Era case and proceeded to conduct an environmental review under NEPA. Given that the proposed facility would be the first net pen to operate and discharge in federal waters of the eastern Gulf of America, EPA’s office felt that a NEPA evaluation would enhance and facilitate an analysis of environmental impacts that have not been well documented because of the novelty of the proposed facility.  
	A NEPA environmental review consists of either a Categorical Exclusion (CATEX) determination, an Environmental Assessment/Finding of No Significant Impact (FONSI), or an Environmental Impact Statement (EIS). A federal action may be "categorically excluded" from a detailed environmental analysis when the federal action normally does not have a significant effect on the human environment. If the agency determines that a CATEX does not apply to a proposed action, it can then prepare an Environmental Assessment (EA). The EA determines whether or not a federal action has potential to cause significant environmental effects. The EA generally includes a brief discussion of the purpose and need for the proposed action, alternative actions, the environmental impacts of the proposed action and alternatives, and a listing of agencies and persons consulted. 
	If the agency determines that the action will not have significant environmental impacts, the agency will issue a FONSI that presents the rationale for the agency’s conclusion that no significant environmental impacts were anticipated to occur. If the EA conclusions are of significant environmental impacts, the agency then prepares an Environmental Impact Statement. The regulatory requirements for an EIS are more detailed and rigorous than those of an EA.
	EPA decided to prepare an EA for the Ocean Era project. The EA allowed for improved coordination and efficiency with other federal agencies that may have prepared NEPA documentation for related permitting actions and may have possessed subject matter expertise that could assist EPA in its review of potential impacts from the proposed facility. 
	The NOAA National Centers for Ocean and Coastal Science (NCCOS) completed a siting analysis (April) and particulate matter deposition model (August) in 2018. The Ocean Discharge Criteria (ODC) evaluation was based partially on water quality and depositional modeling that estimated pollutant loading to the surrounding marine environment. The analysis included water quality impacts related to hazardous algal blooms (HABs) such as nutrients, organic enrichment impacts to the seafloor sediments and benthic communities, estimated water current magnitude and direction, dilution availability, and solid and dissolved waste impacts. Ocean Era completed a baseline environmental survey of the site and submitted its report in October 2018. The Ocean Era application to EPA for an NPDES permit was accepted on November 9, 2018. 
	On January 3, 2019, the applicant submitted a Coastal Zone Management Act (CZMA) consistency determination to the Florida State Clearinghouse within the Florida Department of Environmental Protection. On January 15, 2019, the Florida Department of Agriculture and Consumer Services documented that the coastal consistency determination submitted by the applicant was consistent with the agency’s statutory responsibilities for aquaculture. On February 18, 2019, the Florida Fish and Wildlife Conservation Commission found that the applicant’s coastal consistency determination was consistent with Florida’s Coastal Management Plan. EPA then determined that the action covered by this permit was consistent with the CZMA and its implementing regulations. In June 2019, Florida Sea Grant College Program hosted a two-day Pioneering Offshore Aquaculture Workshop at the Mote Marine Laboratory in Sarasota to share updated information, address concerns, and identify knowledge gaps and opportunities.
	EPA and USACE reviewed the proposed activity and determined that a biological evaluation (BE) was appropriate. The BE was prepared by the EPA and the USACE and jointly considered the potential direct, indirect, and cumulative effects that the proposed actions might have on listed and proposed species, designated and proposed critical habitat, and to assist agencies in their activities for the proposed action pursuant to ESA Section 7(a)(2) and ESA Section 7(a)(4). EPA and USACE broadly concluded that the proposed project’s potential threats (disturbance, entanglement, vessel strike, water quality) to ESA-listed species and critical habitat were highly unlikely to occur or extremely minor in severity; therefore, the potential effects to ESA-protected species and critical habitats were discountable or insignificant. 
	On August 13, 2019, EPA and USACE initiated consultation with the U.S. Fish and Wildlife Service (FWS) and provided the jointly developed BE. Ocean Era partnered with NMFS and FWS, to prepare a protected species monitoring plan for seabirds and marine fish and mammals under the authority of the Endangered Species Act, Marine Mammal Protection Act and Migratory Bird Treaty Act. EPA and USACE determined that the discharges authorized by the NPDES permit would have “no effect” within the proposed action area on any federally listed species, proposed species, or critical habitat for sea birds that are under the jurisdiction of the FWS. On August 27, 2019, FWS provided notification that it did not object to the permit issuance for the proposed project and had no additional comments. 
	The BE further determined that the discharges authorized by the NPDES permit “may affect, but not likely to adversely affect” certain fish, invertebrates, marine mammals, and reptiles within the proposed action area. The BE was then provided (August 13, 2019) to the NMFS to initiate consultation on federally listed species, proposed species, or critical habitat related to Protected Resources (PR). NMFS concurred with the effect determinations of the BE on September 30, 2019.
	On August 30, 2019, EPA released a notice and public comment request via the Federal Register on the draft NPDES permit, the EA to comply with NEPA, and other associated documents (biological evaluation, essential fish habitat assessment, ocean discharge criteria evaluation) for the proposed project. The first public comment period lasted for 30 days and ended on September 30, 2019. On December 12, 2019, EPA released a public notice of a public hearing and extended the public comment period in response to the high volume of submissions from the initial public comment period. On January 28, 2020, a public hearing was held at Mote Marine Laboratory and Aquarium in Sarasota, Florida, because of its proximity to the proposed project site. The public comment period ended on February 4, 2020. In all, EPA received approximately 44,500 written comments over the 158 total days of the public comment periods and 50 verbal comments during the public hearing. EPA provided a Response to Public Comments on September 30, 2020.
	EPA issued a Finding of No Significant Impact (FONSI) on September 30, 2020 based on the environmental review process (described in the EA) that indicated no significant environmental impacts were anticipated from the proposed action. The NPDES permit conditions included protective measures that were described in the EA and the NPDES permit. The permit was determined by EPA to not cause a significant environmental impact to water quality or result in significant impacts to human health or the natural environment.
	In a separate, unrelated action, the permit application cleared the Department of Defense Military Aviation and Installation Assurance Siting Clearinghouse in March 2021.
	Two separate appeals by public organizations were filed with the agency’s Environmental Appeals Board (EAB) on October 30, 2020 that resulted in abeyance of approval of the permit during the appeal. 
	Oral arguments by EPA and the combined appellants were presented to the EAB in December 2021. The EAB remanded the permit decision to the region “to clearly state whether the region determined that the permitted discharge will not cause unreasonable degradation of the marine environment (EAB 2022).” In response to the EAB decision, EPA revised the permit record to clearly reflect their determination and issued a final permit on June 9, 2022. 
	A total of 1,308 days elapsed between the filing of a discharge permit application and the date a final permit was granted.
	On May 10, 2023, Ocean Era provided written notification to EPA that the project would not proceed as planned and provided preliminary information about changes to the planned operation. On May 23, 2023, EPA asked Ocean Era to provide a written request to modify the permit, a revised application, and other supporting information to enable EPA to determine the appropriate permitting action. On July 17, 2023, Ocean Era submitted a revised NPDES permit application and detailed information to support the permit modification and any necessary consultations with other federal agencies. The permit modifications included changing the net pen anchor system from a single mooring point to an anchoring array, net material from a copper alloy to a UV-stabilized polyethylene terephthalate monofilament, fish species from Seriola rivoliana to Sciaenops ocellatus (a.k.a. red drum, spot tailed bass, redfish), an estimated final harvest of reduction from 80,000 pounds to 74,500 pounds and an estimated reduction in area from ~46 to ~23 acres. These modifications were triggered by lack of availability of single mooring point production gear and the loss of Seriola rivoliana broodstock at a hatchery.
	EPA NPDES permits may be modified at the request of the permittee or any interested party, or upon EPA’s initiative. Minor modifications are exempt from the administrative procedures for permit issuance, including public review and comment; however, EPA determined that the modifications requested by Ocean Era were not minor. EPA initiated a second round of NEPA-directed federal agency reviews and public comments.
	The modified NPDES permit was subject to multiple federal actions (NPDES and River and Harbors Act Section 10 permitting actions), therefore, EPA elected to maintain the lead federal agency roles for NEPA, ESA, and EFH. On November 2, 2023, NMFS and USACE were informed by EPA that it will serve as the lead agency for any subsequent environmental assessment (EA) revisions or analysis, if necessary, because of the proposed project modifications. EPA requested that NMFS and USACE become cooperating agencies for NEPA, if additional analysis was needed, to evaluate potential effects with the proposed modification. These letters also notified the NMFS and USACE that EPA will maintain the lead agency role for ESA and EFH if re-initiation of consultations were required. On November 3, 2023, NMFS and USACE accepted EPA’s lead role for NEPA, ESA, and EFH while also acknowledging that they will operate as cooperating agencies under NEPA.
	The permit modification process also allowed EPA an opportunity to coordinate, as necessary, with state and federal agencies to determine if the facility and operational changes would affect decision-making under the Coastal Zone Management Act, National Environmental Policy Act, Fish and Wildlife Conservation Act (FWCA), and National Historic Preservation Act. The changes to the facility under the modified permit’s discharge did not affect EPA’s Ocean Discharge Criteria evaluation prepared for the 2022 permit and EPA determined that the modified permit would not cause unreasonable degradation of the marine environment. 
	On September 24, 2024, EPA requested that FWS determine if a supplemental FWCA consultation was necessary. FWS determined on October 2, 2024, that EPA’s responsibility under the FWCA was satisfied. On February 18, 2025, NMFS determined that, under the FWCA, adverse effects that might occur on marine and anadromous fishery resources would be minimal, and NMFS did not object to the issuance of the permit under FWCA. On September 25, 2024, EPA requested guidance from NMFS about whether a supplemental essential fish habitat (EFH) consultation was necessary. On September 25, 2024, NMFS determined that the proposed revisions to the facility would only have minimal effects on marine fishery resources, no EFH conservation recommendations were necessary, and that supplemental EFH consultation was not necessary.
	On October 24, 2024, EPA posted a public notice in the Federal Register requesting public comment on the modified permit. Only those permit conditions that were modified were reopened for public comment. EPA solicited comments from the public on the revised conditions of the draft of the modified permit and the associated administrative record. The public comment period closed November 25, 2024. EPA received less than 200 written comments from interested individuals and national, regional, and local non-governmental organizations. 
	On October 24, 2024, EPA provided the draft of the modified permit to multiple Florida state agencies – Florida Department of Environmental Protection (FDEP), specifically its Florida State Clearinghouse, FDEP’s NPDES program, and the Florida Department of Agriculture and Consumer Services, as authorized by the National Historic Preservation Act and Coastal Zone Management Act. The Florida State Clearinghouse reviewed the project under multiple authorities. On December 16, 2024, the Florida State Clearinghouse responded, “the State has no objections to the subject project.”
	On December 23, 2024, EPA reinitiated an expedited informal consultation under the FWCA and ESA Section 7. EPA and USACE determined that the modifications to the proposed activity in the action area were “not likely to adversely affect” some species and critical habitats and have “no effect” to other species or critical habitats that were relevant to the proposed action, under ESA. 
	On February 18, 2025, NMFS issued an ESA concurrence letter that stated, “…the proposed action is not likely to adversely affect the NMFS ESA-listed species and/or designated critical habitat.” On February 18, 2025, NMFS also determined, under the FWCA, that adverse effects that might occur on marine and anadromous fishery resources would be minimal, and that NMFS did not object to the issuance of the modified permit. The agencies determined that the proposed modifications to the facility did not require modifications to the protected species monitoring plan for seabirds and marine fish and mammals that had been cooperatively prepared with Ocean Era to support the initial permit.
	EPA made a final decision to issue a modified NPDES permit on May 5, 2025. After consideration of the public comments received for the draft modified NPDES permit, the requirements under the CWA, and other appropriate regulations, the proposed project modifications did not change the evaluation conducted in the EA in a manner that warranted supplementation of the final permit. EPA and USACE used their discretion to reevaluate the previous EA and determined that a supplemental environmental review and new FONSI were not necessary.  A total of 231 days elapsed between the filing of a modified permit application and issuance of a modified permit. EPA has posted all documents supporting the issuance of the first and modified NPDES permits, including responses to public comments to the initial permit and modified permit, to this webpage: Ocean Era, Inc. – Velella Epsilon Aquatic Animal Production Facility National Pollutant Discharge Elimination System (NPDES) Permit | US EPA.
	In early September 2022, two petitions challenging the final discharge permit were filed in the U.S. Circuit Court of Appeals for the Second Circuit and the U.S. Circuit Court of Appeals for the District of Columbia Circuit. The petitions were subsequently consolidated in the D.C. Circuit.  The consolidated petition is pending until a final agency permit decision and order are published. The discharge permit remains active during the court review. When the court will release its review is unknown.
	On June 15, 2025, EPA’s Environmental Appeals Board (EAB) received a petition to appeal the issuance of the final modified permit. The modified permit was held in abeyance during the appeal. 
	On February 13, 2026, the EAB found (EAB 2026):
	 The appellants asserted EPA clearly erred in issuing the modified permit because the permit, as modified, fails to satisfy certain requirements of the Clean Water Act, the Endangered Species Act, the National Environmental Policy Act, the Marine Mammal Protection Act, and the Ocean Dumping Act.  The EAB concluded that the appellants failed to meet threshold requirements with respect to arguments that the modified permit violates the National Environmental Policy Act, the Marine Mammal Protection Act, and the Ocean Dumping Act, as well as an argument that EPA omitted required conditions from the permit.
	 The appellants failed to demonstrate the modified permit would jeopardize the continued existence of listed species or critical habitat under the Endangered Species Act.
	 The appellants failed to demonstrate clear error with respect to escaped fish, harmful algal blooms, or antibiotic resistance.
	 The EPA clearly erred in concluding that the modified permit would not cause unreasonable degradation of the marine environment because the record does not reflect the agency exercised considered judgment regarding pathogens and microplastics. The EAB returned the permitting decision to the EPA for further consideration of those issues.
	Specific to the two issues raised by the EAB, the opinion included these statements (EAB 2026):
	EPA’s “…prior analysis concluded that permit conditions including health management conditions and a requirement for a certificate of health from a veterinarian would address any concerns. While this may still be true, without an analysis of the pathogens and parasites common in red drum, the record does not reflect that the Region exercised considered judgment of this issue…the [Environmental Appeals] Board remands the decision to issue the modified permit to the Region [EPA] to consider the comments related to pathogens, supplement its analysis if needed, and explain its conclusion as to whether the modified permit will cause unreasonable degradation of the marine environment in consideration of the Ocean Discharge Criteria factors (page 28).”
	“…the record contains comments and multiple studies identifying potential risks from microplastics associated with aquaculture. The Region [EPA] fails to explain how such risks would be mitigated by the short duration of the fish production cycle, inspection and replacement of the netting, or dilution. The record fails to demonstrate that the Region [EPA] exercised considered judgment of the microplastics issue, and the Board remands the permitting decision to the Region [EPA] to further address the comments and record regarding microplastics (page 30).”
	EPA has estimated they will complete the analyses to address the risk and potential mitigation of microplastic discharge and redfish pathogens and parasites and finalize a revised modified permit within 90 days. Notably, the EAB stated at the close of their opinion that they are not requiring, and will not accept, a new petition for review of the final permit decision following agency action to address the two issues identified.
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