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SWIMMING PAST THE HOOK: NAVIGATING
LEGAL OBSTACLES IN THE AQUACULTURE
INDUSTRY

By
RoNALD J. RycHLAK*
AND
ELLEN M. PEEL**

Aquaculturists are regulated by various federal laws that control
use of water, land development, use of chemical treatments, food
processing inspections, and sale of food products. Many states
have their own regulations that may or may not mirror the federal
laws. The authors examine several state regulatory systems to il-
lustrate interjurisdictional differences in aquaculture law and the
types of regulations of which an aquaculturist should be aware.
Although the aquaculture industry is coming under increasing
regulation, it is expected to continue its rapid growth for some
time.

I. INTRODUCTION AND SCOPE

Aquaculture, the art of rearing aquatic organisms,! was ‘“‘de-
veloped in China between 3500 and 4000 years ago.”? However,

* Mitchell, McNutt,; Threadgill, Smith, & Sams Lecturer in Law, University
of Mississippi. J.D. 1983, Vanderbilt University; B.A. 1980, Wabash College.

** J.D. 1992, University of Mississippi; B.S. 1987, University of West Florida.
The authors would like to thank the Mississippi-Alabama Sea Grant for providing
research assistance and funding to this project. They would also like to thank
Richard McLaughlin for his input at the early stages of this paper.

1. In the United States, most aquaculture involves animal life; in other parts
of the world, particularly Asia, plant life is an important part of the aquaculture
industry. The National Aquaculture Act defines aquaculture as “the propagation
and rearing of aquatic species in controlled or selected environments, including,
but not limited to, ocean ranching.” 16 U.S.C. § 2802(1) (1988).

2. RoBeRT R. STICKNEY, PRINCIPLES OF WARMWATER AQUACULTURE 5 (1979).
Asia remains the world’s leading aquaculture area, producing about 81% of the
world’s aquaculture harvest. China, Japan, the Republic of Korea, and the Philip-
pines are the four leading aquaculture countries. U.S. DEP’T oF AGRIC., THE POTEN-
TIALS OF AQUACULTURE: AN OVERVIEW AND BIBLIOGRAPHY 4 (1989) [hereinafter
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acceptance of this practice was slow in the United States because
of our historically abundant natural catch.® It was not until the
1970s, when many fisheries reached maximum sustainable yields
and were overexploited, that aquaculture began to receive focused
attention in this country.* That attention resulted in the passage
of the National Aquaculture Act (NAA) in 1980.® The NAA recog-
nized the aquaculture industry as a source for “augmenting ex-
isting commercial and recreational fisheries . . . [and] producing
other renewable resources, thereby assisting the United States in
meeting its future food needs and contributing to the solution of
world resource problems.””® The NAA also directed the Secretaries
of Agriculture, Commerce, and the Interior to conduct a study
and formulate recommendations for improvement of the aquacul-
ture industry in the United States.”

The aquaculture industry has experienced dramatic growth
since passage of the NAA, but for the U.S. seafood industry to
meet future demands aquaculture practices must continue to ex-
pand over the next decade. “Every species of food finfish in the
United States marine waters is now fished at or above its capacity
to replace itself.”® At the same time, demand for seafood products
dramatically increased over the past ten years and is expected to
increase by as much as two-thirds over the next ten years.? With
America already importing over sixty percent of the fish that it
consumes,'® the domestic seafood industry can only meet this de-
mand by expanding aquaculture practices.

Despite the need for expansion, and the increased attention
that the aquaculture industry has received since 1980, there are
still many impediments to the future growth of the industry. The

PoTENTIALS].

3. Margaret R. Grossman & Randall E. Westgren, Aquaculture in Illinois:
The State and Federal Legal and Regulatory Environment, 1982 S. ILL. U. LJ.
193.

4. James W, MiLLER, FLORIDA INST. OF OCEANOGRAPHY & FLORIDA DEP'T OF
Acric. & CoNSUMER SERV., FLORIDA AQUACULTURE REGULATORY SOURCEBOOK 1-1
(1990).

5. 16 U.S.C. §§ 2801-2810 (1988 & Supp. III 1991).

6. Id. § 2801(c). ’

7. Id. § 2808.

8. PoTENTIALS, supra note 2, at 2 (quoting SFI BuLLETIN (Sports Fishing
Inst.), June 1989).

9. POTENTIALS, supra note 2, at 2-3.

10. Id.
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industry concerns include: state and federal regulations and laws
that do not adequately provide for industry growth, environmen-
tal issues relating to water quality, and a lack of approved drugs
to control fish diseases. For the industry to grow, all government
agencies must recognize the industry’s needs, aquaculturists must
be aware of the industry’s legal and business limitations, and nat-
ural resources (particularly water resources) must be protected to
ensure the safe cultivation of food products.

Section II of this Article evaluates the current status of the
aquaculture industry. Section III addresses current state and fed-
eral natural resource protection laws and their impact on the
freshwater aquaculture industry. Section IV focuses on the special
problems of raising and processing fish intended for human con-
sumption. The Article concludes that the aquaculture industry is
expanding and will continue to grow in the future. State and fed-
eral agencies should recognize the important role that aquacul-
ture plays in our nation’s economy. By working with aquacul-
turists, these agencies can protect the environment without
unduly restricting the industry.

II. THE STATUS OF THE INDUSTRY

As part of the NAA, Congress made several findings in 1980
as to the state of the industry. These findings identified certain
constraints that impeded the growth of aquaculture in the United
States. In 1980, Congress found that the United States imported
most of its seafood, which contributed to a negative balance of
payments and raised questions as to the certainty of supply.!* Al-
though the dramatic growth of the domestic aquaculture industry
in the 1980s resulted in the United States becoming the world’s
leading seafood exporter by 1988 with annual exports reaching
$2.4 billion,’? the United States remains among the top five im-
porting countries of edible fish products with annual imports of
$5.5 billion.'* Projected continued growth, as well as advances in
aquaculture technology,* should narrow the trade gap in the

11. 16 U.S.C. § 2801(a){(2) (1982) (amended 1988).

12. Davip Harvey, U.S. DEP'T OF AGRIC., AQUA-5, AQUACULTURE; SITUATION AND
OutLook REPORT 3 (1991) [hereinafter AQua-5].

13. Id. The United States still imports more than 60% of all the fish that it
consumes. POTENTIALS, supra note 2, at 3.

14. Currently, recirculating or closed flowing systems are still considered ex-
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future.

In 1980, Congress also noted that while ‘‘aquaculture cur-
rently contributes approximately 10 per centum of world seafood
production, less than 3 per centum of current United States sea-
food production results from aquaculture. Domestic aquacultural
production, therefore, has the potential for significant growth.””*®
By 1988, aquaculture operations accounted for approximately
thirteen percent of the world’s fish production and five percent of
the American fish harvest.®* The growth in American production
was driven both by more effective aquaculture practices and by a
general increase in seafood consumption.’” Congress has projected
continued growth in the aquaculture industry based on the “in-
creasing demand for fish and seafood products,” as well as “fears
of habitat loss; global over-fishing; and water pollution erod[ing]
the productivity of wild fisheries stocks.”'®* The Department of
Agriculture predicts that “aquaculture could contribute twenty-
five percent of total world fisheries production by the year
2000.”*® This continued growth will likely cause more domestic
aquaculture producers to look to foreign markets, which should
help reduce the current negative impact that the seafood industry
has on the balance of payments.?°

Congress identified several legal and economic problems that
faced the aquaculture industry in 1980. One of the most serious
limitations on the industry at that time was inadequate credit.?!
Lack of credit no longer poses the serious problem it once did.
Many states, including Florida?? and Mississippi,?® have provided
aquaculturists with the protections and benefits traditionally
available only to terrestrial farmers by amending their statutes to
include aquaculture as a form of agriculture for purposes of mar-

perimental. See infra note 39. As these systems are implemented, the United
States may become more competitive with countries that have lower land use
costs and lower labor costs. AQUA-5, supra note 12, at 5.

15. 16 U.S.C. § 2801(a)(3) (1982) (amended 1988).

16. H.R. Rep. No. 808, 100th Cong., 2d Sess. 2 (1988).

17. By 1989, the annual demand for seafood in the United States had grown
to approximately 15.9 pounds per capita. AQUA-5, supra note 12, at 9.

18. HR. Rer. No. 808, supra note 16, at 1, 2.

19. POTENTIALS, supra note 2, at 5.

20. AQUA-5, supra note 12, at 4.

21. 16 U.S.C. § 2801(a)(7) (1988).

22. Fra. Star. § 597.0021(4) (Supp. 1991).

23. Miss. CobE ANN. § 69-7-501(a) (1991).
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keting, promotional activities, and financing. The most important
benefit is increased financial assistance. Farm Credit Banks, au-
thorized by the Farm Credit Act of 1971,% can now make loans
“to farmers, ranchers, and producers or harvesters of aquatic
products for any agricultural or aquatic purposes.”® The Farmers
Home Administration now defines “farmers” to include “those
persons who are engaged in fish farming,” making them eligible
for financial assistance.?® In addition, the Small Business Admin-
istration now recognizes aquaculture operations as being eligible
for loans.?” The Federal Crop Insurance Act defines ‘“agricultural
commodity” to include fish raised in an aquaculture environment,
making aquaculture operations now eligible for crop insurance.?®
Moreover, some states allow aquaculturists to form cooperatives,?®
which provide the industry with increased buying and selling
powers through economies of scale, and provide tax advantages to
qualifying groups.®®

The attitude toward the aquaculture industry, reflecting the
“new federalism” approach to many programs during the 1980s,3
was expressed in another Congressional finding: “The principal
responsibility for the development of aquaculture in the United
States must rest with the private sector.”** Even with the atten-
tion given to aquaculture in the early 1980s, including passage of
the NAA and a subsequent National Aquaculture Development

24. 12 US.C. §§ 2001-2279aa-14 (1988 & Supp. IIT 1991).

25. Id. § 2019(a)(1).

26. 7 US.C. § 1991(a)(1-2) (Supp. IIT 1991).

27. 15 U.S.C. § 632(a)(1) (Supp. III 1991).

28. 7 U.S.C. § 1518 (Supp. III 1991).

29. Eg., Miss. Cope ANN. §§ 79-21-1 to 79-21-19 (1989) (Co-Operative
Aquatic Products Marketing Law); id. §§ 79-21-51 to 79-21-67 (1989 & Supp.
1991) (Statewide Fresh and Saltwater Co-Operatives). Cooperatives operate at
cost for their members. At the time the member aquaculturist turns stock over to
the cooperative for marketing, the cooperative pays an advance based on the esti-
mated selling price. At the end of the year an accounting takes place and the
aquaculturist either refunds money to the cooperative or receives additional com-
pensation. See Grossman & Westgren, supra note 3, at 198-200.

30. See 26 U.S.C. § 521 (1988). See also Grossman & Westgren, supra note 3,
at 199 (explaining § 521 exemptions).

31. See generally CENTER FOR OCEAN MANAGEMENT StuDIES, THE NEWEST
FeperaLisM: A New FrRaMEWORK FOR CoastaL Issues (Thomas Galloway ed.,
1982).

32. 16 U.S.C. § 2801(a)(6).
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Plan,*® federal support during the last decade can be summed up
with the following observations: (1) “no Department has re-
quested funding under the [NAA}”, nor (2) “have funds been ap-
propriated to undertake the activities that the plan directs be un-
dertaken,”®* and (3) while a National Plan was produced, its
primary method of dissemination was in microfiche form, which
did not facilitate public access. If the aquaculture industry is to
continue to prosper, the responsibility for promoting and regulat-
ing its development must fall on the private sector and on state
governments. '

Despite the constraints facing the industry in 1980, aquacul-
ture has experienced a twenty percent annual increase in domes-
tic output of fish, shellfish, and aquatic plants over the last dec-
ade.®® This makes aquaculture the fastest growing agricultural
industry in the United States.?®* The Department of Agriculture
estimates that aquaculture production of fish and shellfish in the
United States will likely expand from the 1988 figure of 750 mil-
lion pounds to between two and three billion pounds by the year
2000.%" This dramatic growth will demand serious attention to le-
gal and political matters as the twenty-first century approaches.
Among the most important issues will be those relating to protec-
tion of natural resources.

III. NaTURAL RESOURCE PROTECTION

Federal, state, and local regulation of land use, water use,
water quality, and species selection have important impacts on
the aquaculture industry. The aquaculturist must comply with
regulations promulgated by several agencies at different levels of
government. Having to deal with such a multilevel framework ex-
poses the aquaculturists to redundancy and conflicting require-
ments, which complicates the growth of the industry.*® Neverthe-

33. 16 U.S.C. §§ 2803-2810 (1988 & Supp. III 1991).

34. HR. Rep. No. 808, supra note 16, at 3.

35. MILLER, supra note 4, at 1-2. The Department of Agriculture reports that
in 1990 American aquaculture had a farm value of close to $760 million and a
growth rate over the past decade of 265%, or more than 20% per year. Davip J.
Harvey, US. DEpP’T oF AGRIC, AQUA-7, AQUACULTURE; SITUATION AND QUTLOOK
REePorT 22 (1991) [hereinafter AQUA-7].

36. AQUA-7, supra note 35, at 22.

37. Id.

38. See Ronald J. Rychlak, Coastal Zone Management and the Search for
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less, careful attention to detail can help the aquaculturist avoid
many problems that might otherwise occur.

A. Site Selection and Land Use Decisions

The aquaculturist must consider several factors in selecting a
site. Those factors include basic business-type issues, such as
method of culture,*® adaptability of the species to the geographic
location, water availability, right to exclusive use of the area, and
size of the operation.*® In addition, aquaculturists must evaluate
the legal issues relating to the protection of natural resources.
These legal issues include: federal land use restrictions in desig-
nated areas such as coastal zones, wetland areas, and navigable
waterways; zoning and other state land use restrictions; and pub-
lic trust laws.

1. Land Use Regulation in the Coastal Zone
If the aquaculturist decides to locate within the coastal zone

of the United States, land and water use operations will be sub-
ject to the federal Coastal Zone Management Act (CZMA).*! The

Integration, 40 DEPAuL L. REv. 981, 994-96 (1991) (discussing the problem of con-
flicting and redundant requirements at different levels of government).

39. Two primary methods of culture are used in the aquaculture industry, the
static method and the flowing method. The most common form of the static
method is pond culture. Common forms of the flowing method use tanks, race-
ways, silos and cages, with a continuous flowing source of water through these
rearing chambers. The process is an open flowing system if the water flowing
through these chambers is not recirculated within a self-contained system; closed
flowing systems recirculate the water within a self-contained system. STICKNEY,
supra note 2, at 21. However, open flowing systems use enormous amounts of
water. Recirculating systems have the advantage of using less land and water
while supporting high density populations. AQUA-5, supra note 12, at 5. Before
the recirculating process can become a major contributor to the aquaculture in-
dustry, however, problems relating to disease, cost, and water pollution must be
remedied. Id.

40. Pond culture of freshwater catfish is the largest form of land use em-
ployed by the aquaculture industry. In 1991, the Department of Agriculture esti-
mated that 166,000 acres of water surface area were devoted to this form of land
use. AQUA-7, supra note 35, at 3.

41. 16 US.C. §§ 1451-1464 (1988 & Supp. III 1991). The CZMA defines
coastal zones as “coastal waters . . . and the adjacent shorelands . . . strongly
influenced by each other.” Id. § 1453(]). This definition leaves much discretion to
the states to determine the inland boundary of their coastal zone. Accordingly,
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CZMA was enacted to help deal with the stress placed on coastal
land and water resources by population growth, increased indus-
trialization, pollution, and growing commercial and recreational
uses.*? While the CZMA is primarily concerned with construction
and development in the coastal zone, many decisions concerning
water use are intricately bound up in decisions and outcomes re-
garding land use. Accordingly, the CZMA also deals with air,
water, and land-based pollution.

The CZMA is premised on a joint federal-state relationship,
with agreements under which the federal government offers finan-
cial assistance to states that develop a Coastal Management Plan
(CMP). A CMP is a comprehensive state plan designed to protect
coastal resources and prevent environmental degradation within
the coastal zone of the state.*® After the state has promulgated an
approved CMP, the federal government delegates most enforce-
ment authority to the state.** Most states rely on a permit system
to control development under their CMP.** These permits are

various coastal states have interpreted the CZMA'’s jurisdictional declarations dif-
ferently, and individual state programs vary a great deal in scope. See FREDERICK
R. ANDERSON, ET AL. ENVIRONMENTAL PROTECTION: LAaw aND PoLicy 846 (1984)
(noting how states have defined their coastal zones differently). See also Rychlak,
supra note 38.

42. JosepH J. KaLo, CoasTaL aAND OCEAN Law 327 (1990). See SENATE Comm.
ON COMMERCE, 94TH CoNG., 2D SEss, LEGISLATIVE HiSTORY OF THE COASTAL ZONE
MANAGEMENT AcCT OF 1972, As AMENDED IN 1974 anp 1976 198 (Comm. Print 19786)
(remarks of South Carolina Senator Ernest Hollings). The CZMA's legislative his-
tory indicates that “[t]he key to more effective use of the coastal zone in the fu-
ture is introduction of management systems permitting conscious and informed
choices among the various alternatives. The aim of this legislation is to assist in
this very critical goal.”

43. 16 U.S.C. § 1456(c). Through grants authorized by the CZMA, states can
receive up to 80% of the cost of developing a program and 50% of the cost of
administering a CMP. 16 U.S.C. §§ 1454-1455. If a state does not develop a CMP,
there is no federal agency to step in and fill the gap. KaLo, supra note 42, at 327.

44, The federal government reviews performance and may withhold federal
funds and withdraw federal approval if the state fails to meet national standards.
16 U.S.C. § 1458(d); 15 C.F.R. §§ 923.41(b), 928.1-928.5 (1992).

45, See 16 U.S.C. § 1456(c)(3)(A) (federal approval based on assumption of
state permitting process). The permit concept, however, has some built-in
problems that make it less than ideal for protecting the coast. For instance, once a
person has received a permit to conduct certain activity, there is typically no in-
centive to further reduce pollution. Lakshman Guruswamy, Integrating Thought-
ways. Re-Opening of the Environmental Mind?, 1989 Wis. L. REv. 463, 502 (1989).
Recent amendments to the CZMA have attempted to deal with this problem by
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designed to assure that the proposal will not cause environmental
harm beyond that allowed by the CMP and the CZMA. Only af-
ter each permit has been obtained and each requirement has been
met may the proposed activity proceed.

Twenty-four coastal states have federally approved CMPs.4¢
Significant differences in purpose and goals are not always appar-
ent in various states’ CMPs, but they can be found in the imple-
mentation and comprehensiveness of states’ supporting regula-
tory framework. For instance, Florida’s Coastal Management Act
defines coastal zones as “that area of land and water from the
territorial limits seaward to the most inland extent of maritime
influences.”*” Due to geography, Florida’s CMP will govern most
of the state, and most aquaculturists in the state will have to
comply with the CZMA through Florida’s CMP and obtain vari-
ous permits to establish an aquaculture operation.*®* Depending
on the location, the aquaculturist will also have to comply with
state, regional and local development plans,*® state building
codes,’® coastal construction control lines (setback lines),** and
coastal building zones®® that are incorporated into the state’s
coastal program.

Mississippi’s CMP,%® on the other hand, applies to compara-

establishing a Coastal Zone Enhancement Grants Program that is designed to en-
courage states to continually improve their CMP. 16 U.S.C. § 1456(b). For a gen-
eral review of the recent CZMA amendments, see Laura Howorth, Coastal Zone
Management Act: Highlights of the 1990 Amendments, 10 Water Loc 11, 12
(1990).

46. Linba A. MaLoNE, ENvIRONMENTAL REGULATION OF Lanp Use 2-5, n.4,
(Environmental Law Series, Clark, Boardman, looseleaf service, 1991). The coastal
states (including states on the Great Lakes) of Georgia, Illinois, Indiana, Minne-
sota, Ohio and Texas did not have federally approved plans as of 1989. Id.

47. See Fra. StaT. §§ 380.19 to 380.33 (1988 & Supp. 1992) (Florida’s Coastal
Management Plan).

48. See id. at § 380.23(2)(c).

49, FLa. STAT. §§ 380.012 to 380.10 (Florida’s Environmental Land and Water
Management Act of 1972). See also id. §§ 163.3161-.3243 (Florida’s Local Govern-
ment Comprehensive Planning and Land Development Regulation Act, providing
county and municipal development regulations).

50. See FLa. StaT. § 553.73.

51. See FrLaA. StaT. §§ 161.052, .053 (Beach and Shore Preservation Act).

52. See FrLa. StaT. §§ 161.52-161.58 (1990) (Coastal Zone Protection Act of
1985).

53. See Miss. CopE ANN. § 57-15-6 (1989) (authorizing the preparation and
implementation of a Coastal Management Plan). While Mississippi’s coastal zone
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tively few aquaculture operations, because more than ninety-six
percent of the state’s aquaculture operations are located outside
the state’s three coastal counties.*® Moreover, Mississippi has a
history of granting exemptions for the catfish portion of the
aquaculture industry.®® If the CMP proved a significant barrier to
catfish farming, it is possible that the legislature would revise the
CMP or grant an exemption to the catfish industry. While the
lenient regulatory climate in Mississippi may make it easier to
establish an aquaculture operation in that state, selection of a site
based on a lenient regulatory climate could prove unwise in the
long run if such leniency leads to over-exploited resources.

2. Wetland Regulations

At one time, swamps were drained for health reasons, and

is comprised of only three counties, its CMP goals relevant to aquaculture opera-

tions include a desire to:
provide for reasonable industrial expansion in the coastal area and to insure
the efficient utilization of waterfront industrial sites so that suitable sites
are conserved for water dependent industry;. . .favor the preservation of
the coastal wetlands and ecosystems, except where a specific alteration of a
specific coastal wetland would serve a higher public interest in compliance
with the public purposes of the public trust in which the coastal wetlands
are held;. . .protect, propagate, and conserve the state’s seafood and
aquatic life in connection with the revitalization of the seafood indus-
try;. . .conserve the air and waters of the state, and to protect, maintain,
and improve the quality thereof for public use, for the propagation of wild-
life, fish, and aquatic life, and for domestic, agricultural, industrial, recrea-
tional, and other legitimate beneficial uses;. . .[and] consider the national
interest involved in planning for and in the siting of facilities in the coastal
area.

BuRreau oF MARINE RESOURCES, Mississippl DEP'T oF WILDLIFE CONSERVATION, Mis-

s18sIPPI CoasTaL PLAN § 1, at I-2 (1988) (on file with authors).

54. MississippI AGRICULTURE & FORESTRY EXPERIMENT STATION, MississippI
StaTe UNiVERsITY, TECHNICAL BULLETIN 155, EcoNoMIC ANALYSIS OF FARM-RAISED
CatrisH ProbucTioN IN Mississippl 1 (1988) [hereinafter Miss. BULLETIN 155] (on
file with authors). Less than two percent of the state’s aquaculture operations lie
within the state’s coastal zone as defined in the state’s CMP. Id. Most aquaculture
growth in the state has been in the Delta Region, where 96.4% of the operations
are located. Id. Reasons for the restricted location of aquaculture growth include
the availability of land coupled with the legislative desire to accommodate the use
of this land for the development of the industry to the economic advantage of the
state. Id.

55. See infra notes 113-115 and accompanying text.
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their eradication was celebrated as human achievement.*® More
recently, scientists and environmentalists have recognized the
critical role that wetland areas play in the earth’s ecosystem. As
such, today there are strict regulations to protect their existence.
Wetland protection is crucial for the long-term health of the
aquaculture industry. “Fully two-thirds of commercially har-
vested fish in the United States waters depend on wetlands for
food or spawning and rearing grounds,”® and an even greater
percentage of the recreational catch depends on wetland environ-
ments.®® Thus, wetland protection helps preserve wild stock for
those who fish and provides insurance for future aquaculture seed
stock. Wetland protection is provided by regulations at both the
state and federal level.

a. Federal Wetland Regulations

The first step in developing a wetlands protection program is
defining the term ‘“‘wetlands.” Originally this was done—at the
federal level—on an agency-by-agency basis. Because of discrep-
ancies over the methods for determining what constituted a wet-
land, the Army Corps of Engineers, the Environmental Protection
Agency (EPA), the Fish and Wildlife Service (FWS), and the Soil
Conservation Service (SCS), produced a comprehensive manual
providing uniform criteria by which to identify wetlands.’® The
new federal definition includes those areas “that are inundated or
saturated by surface or ground water at a frequency and duration
sufficient to support, and that under normal circumstances do
support, a prevalence of vegetation typically adapted for life in
saturated soil conditions.”®® This definition has had the effect of

56. One court “remembers when wetlands were called swamps, when their
draining or filling was deemed progress, and when their main environmental im-
pact was in the production of noxious disease-bearing mosquitos.” Florida Rock
Industries v. United States, 791 F.2d 893, 902 (Fed. Cir. 1986), cert. denied, 479
U.S. 1053 (1987).

57. Michael C. Blumm & D. Bernard Zaleha, Federal Wetlands Protection
Under The Clean Water Act: Regulatory Ambivalence, Intergovernmental Ten-
sion, and A Call for Reform, 60 U. Coro. L. REv. 695, 697 (1989).

58. MALONE, supra note 46, at 2-3.

59. FEDERAL INTERAGENCY CoMM. FOR WETLAND DELINEATION, FEDERAL MAN-
UAL FOR IDENTIFYING AND DELINEATING JURISDICTIONAL WETLANDS (1989) (hereinaf-
ter FEDERAL MANUAL].

60. 40 C.F.R. § 230.41(a)(1) (1992) (EPAs definition). See FEDERAL MANUAL,
supra note 59, at 20. See also 33 C.F.R. § 328.3(b) (1992) (Corps of Engineers
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bringing areas within the law’s coverage which had been excluded
under at least some of the prior definitions.

If the aquaculture operation is located in an area that meets
the federal wetland classification, activities on the site are subject
to federal control under section 404 of the Clean Water Act
(CWA),® which imposes a permitting system administered by the
Corps for the discharge of dredged or fill material.®? If aquacul-
ture operations or preliminary site preparations include dredge or
fill discharges into wetlands, the aquaculturist must obtain fed-
eral and state approval under the permitting system. On request,
the Corps will issue a permit application packet, which may in-
clude state permit applications as well as the federal forms, mini-
mizing duplication for the applicant. By filing an application, the
aquaculturist initiates a process that includes public notice and
an opportunity for a public hearing before discharge of any pollu-
tants into waters of the United States can take place.®® The EPA
retains final veto authority over the Corps wetland decisions.®

b. State Wetland Regulations

State wetland protection laws vary greatly from one state to
another. Florida identifies its wetlands through a vegetative index
similar to the criteria set forth in the Federal Manual.®® Approval
of activities within Florida’s wetlands is contingent upon state
satisfaction that water quality will not be threatened by the pro-

definition, which is similar, but adds the phrase, “wetlands generally include
swamps, marshes, bogs and similar areas.”).

61. 33 U.S.C. § 1344 (1988 & Supp. III 1991). Although the term wetlands
connotes a land mass, protection of these areas and their important ecosystems
comes primarily through water-quality regulations. KavLo, supra note 42, at 320-
21.

62. 33 US.C. § 1344.

[D}ischarge of fill material means the addition of fill material into waters of
the United States [including] [p]lacement of fill that is necessary for the
construction of any structure in a water of the United States; the building
of any structure or impoundment requiring rock, sand, dirt, or other mate-
rial for its construction . . . .

33 C.F.R. § 323.2(f) (1992).

63. Id. § 1344(a).

64. Id. § 1344(c).

65. Fra. Stat §§ 403.91(7), .912, .913 (1986 & Supp. 1992); FrLa. ApMIN. CoDE
ANN. 17-3.022 (1984).
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ject and that the project is not contrary to the public interest.%®
Mississippi, on the other hand, focuses on publicly held coastal
wetlands.®” Mississippi regulates activities affecting these public
wetlands by issuing permits for activities such as dredging and
filling, killing or damaging flora or fauna, and the erecting of
structures.®®

Other states have taken different approaches. Maryland is
among the minority of states to have adopted the more encom-
passing Federal Manual to determine wetland status, and is the
first state to enact President Bush’s once-claimed goal of “no net
loss” for its nontidal wetlands.®® South Carolina, on the other
hand, recognizes its tidal wetlands as “critical areas””® and re-
quires strict criteria to be met before such areas can be dis-
turbed.”™ Louisiana’s definition of wetlands follows the definition
used by the Corps, but adds “exclusively excluding fastlands and
land more than five feet above mean sea level which occur within
the designated coastal zone of the state.””?> The wide variety of
ways that states approach wetland regulation makes it clear that
the aquaculturist should contact the Corps and any relevant state
agencies for current requirements.

3. Waterway Site Regulations

Some aquaculture methods call for use of flowing water-

66. FLa. STaT. §§ 403.91-.929 (1986 & Supp. 1992).

67. See Miss. CopE AnnN. §§ 49-27-1 to -69 (1990).

68. Id. § 49-27-5(c).

69. Mp. Nat. REs. CobE ANN. § 8-1202(b) (1990).

70. S.C. CopE ANN. § 48-39-10(J) (Law. Co-op. 1987 & Supp. 1991). Critical
areas include coastal waters, tidelands, beaches, and the beach-dune system. Id.

71. Id. §§ 48-39-20, -30, -150 (1987); S.C. CopE Recs. 30-11(B) (1983). The
screening criteria includes determining: (1) whether the activity is water-depen-
dent; (2) the extent the activity would harmfully obstruct the natural flow of navi-
gable water; (3) the extent the project would affect production of marine life or
wildlife, water, and oxygen supply; (4) the effect on public access to tidal and
submerged lands, navigable waters, and beaches; and (5) the extent of adverse
environmental impacts which cannot be avoided by reasonable safeguards. Id. at
11(B)(D-(5), (9).

72. La. REv. STaT. ANN. § 49:214.3(3) (West Supp. 1992). Louisiana’s regula-
tion is directed toward its 3.5 million acres of coastal wetlands, most of which are
privately owned, through enhancement projects and requiring permits for activi-
ties that could significantly affect those projects. Id. § 49:214.30.
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ways.” Depending upon the type of waterway at which the opera-
tion is situated, the aquaculturist may be faced with both federal
and state regulation. If the waterway is navigable, the aquacul-
turist must comply with the Federal Rivers and Harbors Act.™
Under this Act, the Corps must authorize any project that in-
cludes the building or placement of any structure, not authorized
by Congress, that would create an obstruction in the navigable
waters of the United States.” While this Act will not affect most
upland aquaculture operations, it could apply to an aquaculturist
using a flowing system alongside a waterway.

If the site includes tidelands (foreshore) or submerged lands,
the aquaculturist will also have to comply with the state’s public
trust laws.” Terms of this trust vary from state to state, but the
underlying rationale of the doctrine is that tidelands and sub-
merged lands are so intrinsically important to the state that every
citizen must have free access if society is to develop and pros-
per.”” In general, the public trust doctrine provides that states
have title to the land underneath navigable waters and to tidally
affected lands.”™ These lands are to be “held in trust for the pub-
lic benefit.””® To protect access for all, the trust restricts anyone
wishing to have exclusive use of trust property. If the aquaculture
operations require use of public trust land, the aquaculturist typi-
cally is required to obtain a lease from the state.*® In order to

73. See supra note 39.

74. 33 U.S.C. § 403 (1988).

75. Id. See aiso 33 C.F.R. § 329.4 (1992).

76. See Davip SLADE, PurTinG THE PuBLICc TRUST TO WoORK (1990); Ronald J.
Rychlak, Thermal Expansion, Meiting Glaciers, and Rising Tides: The Public
Trust in Mississippi, 11 Miss. C. L. Rev. 95 (1990).

77. Martin v. Waddell, 41 U.S. (16 Pet.) 367, 414 (1842). See Joseph L. Sax,
The Public Trust Doctrine in Natural Resource Law: Effective Judicial Interven-
tion, 68 MicH. L. REv. 471, 475-78 (1970).

78. See, e.g., Pollard’s Lessee v. Hogan, 44 U.S. (3 How.) 212 (1845) (confirm-
ing a grant by Alabama of submerged lands in Mobile Bay); Manchester v. Massa-
chusetts, 139 U.S. 240 (1890) (upholding Massachusetts right to regulate fishing in
a bay area).

79. Cinque Bambini Partnership v. State, 491 So. 2d 508, 512 (Miss. 1986)
(after the American Revolution, citizens of each state took title to navigable wa-
ters), aff'd sub nom. Phillips Petroleum Co. v. Mississippi, 484 U.S. 469, reh’g
denied, 486 U.S. 1018 (1988).

80. See, e.g., FLa. STaT. § 253.68 (1991). See also M. Richard DeVoe & An-
drew S. Mount, An Analysis of Ten State Aquaculture Leasing Systems: Issues
and Strategies, 8 J. SHeELLFIsH REs. 233 (1989). DeVoe and Mount argue that
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obtain such a lease, the aquaculturist would have to show that the
lease would be in the public interest.®

4. Upland Site Constraints

An aquaculture operation on an upland site within a coastal
zone must not only comply with the CZMA and the state CMP,%2
but also with development plans from other levels of government.
These may include state-wide, regional, county, and municipal
development plans, along with zoning requirements.® If the up-
land site supports a freshwater wetland, then section 404 of the
CWA applies as well.*

B. Water Use and Water Quality Regulations

The aquaculturist’s second important natural resource pro-
tection concern centers around water use and water quality con-
trols. Water quality is obviously critical for breeding and raising
aquatic creatures. Indeed, “[t]he ultimate role of aquaculture will
depend in large part on the intelligent use and conservation of
water . . . .”®® The same regulations that will in the long run
serve to protect the aquaculture industry, however, provide short-
term limitations on what the aquaculturist can do, especially in
terms of waste water disposal or use of navigable waterways.

states need to review their leasing practices because most of them, while profess-
ing a desire to assist aquaculture, do not adequately provide for the needs of
aquaculture operations in their leasing programs. For instance: several states do
not allow for exclusive use by the aquaculturist; several states have residency re-
quirements; some states have a minimum acreage requirement that would prevent
small operations from starting up; the duration of leases in some states is only one
year; and royalty fees in some states make it hard for a new business to project
costs.

81. Rychlak, supra note 76, at 109-10,

82. See supra notes 43-55 and accompanying text.

83. Developments within Mississippi’s three coastal zone counties require
compliance with regional, county, and municipal comprehensive development
plans. See Miss. Cope ANN. §§ 17-1-1 to 17-1-39 (Supp. 1991). See also FLA. STaT.
§§ 186.001, 186.031, 186.801-.911 (Supp. 1991).

84. 33 U.S.C. § 1344 (1988 & Supp. III 1991). See supra notes 61-64 and ac-
companying text.

85. STICKNEY, supra note 2, at 318.
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1. Surface Water and Ground Water Use

Water use regulations relate to surface water diversion, sur-
face water use, and ground water withdrawal. If a diversion in-
volves a navigable river, the aquaculturist will have to comply
with the Federal Rivers and Harbors Act.*®* More commonly,
aquaculturists are concerned with regulations dealing with the
use of contained surface water or the extraction of groundwater
through a well. Use and extraction regulation falls under state ju-
risdiction. The primary means by which states regulate aquacul-
turists is by requiring them to obtain permits, both for the pump-
ing of surface water from free flowing water sources and for well
installation and modification. As with other state permitting
processes, procedures for water use management vary; therefore,
an aquaculturist should consult the permitting agencies.®’

2. Water Quality Discharge Requirements

Water quality discharge standards maintain surface water
quality by regulating the discharge of pollutants into “waters of
the United States.”®® The aquaculture industry depends on clean
surface water, but aquaculture operations themselves can degrade
water quality. For this reason, aquaculturists are also subject to
regulations relative to the discharge of used water. The federal
discharge regulations provide for supervision at both the federal
and state level.

a. Federal Regulations

Discharge of any pollutant into the waters of the United

86. See supra notes 74-75 and accompanying text.

87. See, e.g., Miss. Cope ANN. §§ 51-3-1 to -55 (1990) (Water Resources, Reg-
ulation and Control); BuREau oF LaND aND WATER RESOURCES, MissIssIPPI SUR-
FACE WATER AND GROUNDWATER USE AND ProOTECTION REGULATIONS ManuaL
(1990); Fra StaT. §§ 373.026, .023-.249, .303-.342 (1988 & Supp. 1992).

88. Although the Clean Water Act refers to discharges into ‘“navigable wa-
ters,” that term is defined as the “waters of the United States, including the terri-
torial seas.” 33 U.S.C. §§ 1344(a), 1362(7), 1362(12) (1988). Thus, the word “navi-
gable” seems to have lost most of its meaning. See United States v. Riverside
Bayview Homes, Inc., 474 U.S. 121, 139 (1985) (“navigable waters” extends to en-
compass wetlands).
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States from a “point source”®® is regulated by the federal govern-
ment through the National Pollutant Discharge Elimination Sys-
tem (NPDES), as set forth in section 402 of the Clean Water Act
(CWA).? Ultimate regulatory authority rests with the EPA, but
responsibility may be delegated to approved states.”* When a
state qualifies for delegation, it handles all of the permitting pro-
cess, and federal involvement is kept to a minimum. If a state is
not delegated for NPDES purposes, the aquaculture facility dis-
charge must comply with existing state water quality standards
and EPA regulations in accordance with the CWA .2

Aquaculture operations normally fall under the NPDES pro-
gram because hatcheries and fish farms are ‘“concentrated aquatic
animal production facilities,” and, therefore, are classified as
point source dischargers.®® The final determination of whether a
particular site will fall under the NPDES program, however, is
made on a case-by-case basis after an on-site inspection and de-
termination by the Director.?* The Director considers the follow-
ing factors in making this determination: “(i) The location and
quality of affected water; (ii) The holding, feeding, and produc-
tion capacities of the facility; (iii) The quantity and nature of the
pollutants; and (iv) Other relevant factors.”®® The discharger
need not apply for a permit until the Director has made an in-
spection and reached a decision on the classification.®® It seems
clear, however, that most aquaculture operations should be sub-
ject to NPDES regulation.

The NPDES program strives to achieve maximum “effluent

89. “Point source means any discernible, confined, and discrete conveyance,
including but not limited to, any pipe, ditch, channel, tunnel, conduit, well, dis-
crete fissure, container, rolling stock, concentrated animal feeding operation, lang-
fill leachate collection system, vessel or other floating craft from which pollutants
are or may be discharged.” 40 C.F.R. § 122.2 (1992).

90, 33 U.S.C. § 1342, See 40 C.F.R. § 122.

91. 33 U.S.C. § 1342(b). See 40 C.F.R. § 123.

92, 33 U.S.C. § 1313(a)(2). See 40 C.F.R. § 122,

93. 40 C.F.R. § 122.24(b). See also 40 C.F.R. § 122 App. C (1992).

94. “Director” means the Regional EPA Director where there is no approved
state program, and where there is a state program, then Director means State
Director. 40 C.F.R. §§ 122.2, 122.24(c)(1) & (c)(2).

95. 40 C.F.R. § 122.24(c)(1)(i-iv). See also id. § 122 App. C (criteria for de-
termining whether an operation is a concentrated aquatic animal production
facility).

96. 40 C.F.R. § 122.24(c)(2).
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limitations” on point source discharges, including restrictions on
quantities, rates, and concentrations of chemical, physical, biolog-
ical or other constituents which are discharged from point
sources.?” This permitting system places the burden on the point
source discharger to make sure that the relevant permits have
been obtained.”® Aquaculturists must check with the regional or
state EPA office before undertaking any significant activity that
involves the discharge of used water.

b. State Regulations

Where enforcement of NPDES has been delegated to'a state,
the aquaculturist need only deal with the state permitting pro-
cess. The state guidelines, which must meet federal EPA mini-
mum standards, are designed to assure that the waters are being
adequately protected.®® The different approaches taken by vari-
ous states in regulating water quality discharges can be seen by
comparing a nondelegated state (Florida) with a delegated state
(Mississippi).

(1) Nondelegated State Approach: Florida

Since Florida is not yet a delegated state for NPDES pur-
poses,'® applicants must comply with federal regulations'®® and
state permitting requirements. Thus, in addition to working with
the EPA to assure that the discharges are permissible under
NPDES, the aquaculturist must also deal with the relevant state
agencies to make certain that there is no violation of state law.
The Florida law regulating the water quality of discharges is the
Florida Air and Water Pollution Control Act,'°? which requires an

97. 33 US.C. § 1312(a).

98. Based on sections 301 and 309 of the CWA, mushroom farmers were con-
victed of a crime and sentenced to both a fine and imprisonment for negligent
discharges without a permit. United States v. Frezzo Bros., Inc., 602 F.2d 1123 (3d
Cir, 1979) (discharges were caused by rainfall that exceeded the capacity of the
farm’s equipment).

99, 33 U.S.C. §§ 1314(i)(2), 1342(Db).

100. Florida has recently indicated a desire to obtain delegation in order to
efficiently regulate discharge of pollutants into waters of the state, and to elimi-
nate duplication with the federal NPDES program. Fra. Star. § 403.0885 (Supp.
1992).

101. See 40 C.F.R. § 124.3 (1992).

102. FLA. StaT. §§ 403.011-.064 (1986 & Supp. 1992).
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applicant to obtain either a General Permit!°® or an Industrial
Wastewater Treatment Permit.’** A General Permit is appropri-
ate if Florida’s Department of Environmental Regulation deter-
mines that the project’s discharge will have only ‘“a minimal ad-
verse environmental effect.”’®® If the discharge exceeds the
minimum adverse effect limit, the aquaculturist must obtain an
Industrial Wastewater Treatment Permit.!°® The Industrial Was-
tewater permitting process, which is much more burdensome to
the applicant, includes detailed application procedures and con-
tinued effluent monitoring. Florida, however, has amended its
permitting laws as they relate to aquaculture water discharges. In
February 1991, the state completed a new plan to delegate some
authority for regulating discharges from the Department of Envi-
ronmental Regulation to five Water Management Districts.'®” The
plan is designed to streamline and utilize General Permits rather
than Wastewater Permits since many aquaculture operations
have minimal discharges that can be treated through simple best
management practices. The new General Permit procedures out-
line requirements on a species-specific basis.!®® Once the appro-
priate permit forms are submitted by the aquaculturist, the De-
partment is to respond within thirty days.!® If there is no
response, the applicant may assume that authority has been
granted and begin construction and operation under the terms of
the permit.!'® The streamlined permitting process should prove
beneficial to aquaculturists.

103. Id. § 403.814(1).

104. Id. § 403.087.

105. Id. § 403.814(1). See DEPARTMENT OF ENVTL. REGULATION ET AL, A PLAN
FOR THE DELEGATION OF PERMITTING AUTHORITY FOR AQUACULTURE FACILITIES TO
THE WATER MANAGEMENT DisTricTs (1991) [hereinafter FLORIDA’S DELEGATION
PLaN] (on file with authors).

106. FLA StaT. § 403.011 (1986).

107. Id. § 597.007. See also FLorIDA’s DELEGATION PLAN, supra note 105.
Florida’s attention to the aquaculture industry also includes publication of a com-
prehensive Florida Aquaculture Source Book which addresses all permits required
by prospective aquaculturists. See MILLER, supra note 4.

108. The types of operations requiring permit development include: catfish
farms, fingerling production farms, Tilapia farms, tropical fish farms, alligator
farms, crayfish farms, clam nurseries, and oyster nurseries. FLORIDA’S DELEGATION
PLAN, supra note 105.

109. Id. at 2.

110. Id.
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(2) Delegated State Approach: Mississippi

When EPA delegates authority to the state, the permitting
process should be easier for the aquaculturist because all NPDES
dealings are with one level of government. The state is required
to verify that all federal minimal guidelines are met, as well as
any additional state regulations. Ideally, this process offers the
best of all possible worlds, but there have been some problems.
State and local planning units are typically in charge of land use
planning and zoning issues,'!! but they have conflicting interests.
The economic interest in new industry, and the political clout of
development interests, sometimes makes it difficult for local regu-
lators to fully protect the environment. For those reasons, state
and local regulators have been seen as “push overs” for develop-
ment interests.!'? As such, there are concerns about delegating
too much authority to state and local agencies. This problem is
evident as it relates to the Mississippi catfish industry.

Mississippi is an NPDES delegated state.!'* Pursuant to its
authority, the state has granted a de facto blanket exemption
(subject to the right to evaluate discharges at any time) to the
95,000 acres of producing catfish ponds within the state.!** Be-
cause the EPA has delegated its authority to the state, this ex-
emption has had the effect of removing the Mississippi catfish in-
dustry from all NPDES permitting requirements at the
harvesting stage.''®* The scale of the catfish industry in Missis-
sippi not only dwarfs all other aquacultural operations within the
state, but leads the entire nation in production. Clearly, this ex-
emption to such a large industry will impact the state’s ability to
control discharge pollution and protect state water quality.

111. See Gilbert L. Finnell, Jr., Intergovernmental Relationships in Coastal
Land Management, 25 NAT. REs. J. 31, 40 (1985).

112. Richard G. Hildreth & Ralph W. Johnson, CZM in California, Oregon,
and Washington, 25 NaT. RESOURCES J. 103, 113 (1985). Distrust of local govern-
ments was at the heart of many efforts to centralize coastal protection laws. Id.

113. Mississippi’s EPA-approved criteria is published, in draft form. See
STATE OoF Mississippl, WATER QUALITY CRITERIA FOR INTRASTATE, INTERSTATE AND
CoasTAL WATERS (1991) (on file with authors).

114. Letter from Jim Morris, Water Quality Management Branch, Depart-
ment of Environmental Quality (Feb. 20, 1992) (on file with authors).

115. Catfish processing activities, however, are not exempted.
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C. Limits on Species Selection

Selection of a species is normally the aquaculturist’s first de-
cision, and it determines site location and water needs. Not all
species may be commercially propagated. States and the federal
government place restrictions on the propagation of some species
because those populations are threatened or endangered. Other
species are regulated because they are exotic (nonnative) to the
country or the state to which importation is desired, and officials
are concerned about the impact that they would have on native
populations if released into the wild.

1. Federal Control of Species Selection

The federal government protects those species whose exis-
tence is at risk under the Endangered Species Act (ESA).:'¢
Aquaculture operations would be prohibited by ESA from raising
listed species because such species cannot be sold, offered for sale,
imported, exported, taken, received, or shipped in interstate com-
merce.'” There are some exceptions made for scientific purposes,
enhancement of the species, or for educational purposes,'*® but
few commercial aquaculture operations would qualify for these
exceptions.

A second federal limitation on species selection comes from
the Lacey Act Amendments of 1981."'® This Act makes it a crime
“to import, export, transport, sell, receive, acquire, or purchase
any fish . . . taken, possessed, transported, or sold in violation of
any law, treaty, or regulation of the United States or in violation
of any Indian tribal law.”*2° The purpose of this Act is to restrict
importation of a species that might “be injurious to human be-
ings, to the interests of agriculture, horticulture, forestry, or to
wildlife or the wildlife resources of the United States.”**' Recent
controversy over importation of exotic species has focused on the

116. 16 U.S.C. §§ 1531-1544 (1988 & Supp. III 1991). The list of threatened
and endangered species is set forth at 50 C.F.R. § 17.11 (1992).

117. 16 U.S.C. § 1538 (1988 & Supp. III 1991). See also 50 C.F.R. §§ 17.21,
17.31.

118. 16 U.S.C. § 1539; 50 C.F.R. §§ 17.22, 17.32 (1992).

119. 16 U.S.C. §§ 3371-3378 (1988 & Supp. IIT 1991).

120. Id. § 3372(a)(1).

121. 19 C.F.R. § 12.26(a)(xi).
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Grass Carp and the Tilapia.'®® Some scientists fear that, if fish of
these species escaped domestic enclosures used in aquaculture,
the escapees might reproduce and out compete native species for
resources. Also, because these species are known for rapid repro-
duction, there is concern that they could overpopulate an area
and overconsume its vegetation which might lead to disruption in
nutrient cycles and possible water quality deterioration. In any
case, it is obvious that the aquaculturist will have to comply with
applicable federal restraints on importation of exotic species.

2. State Control of Species Selection

Like the federal government, some states have endangered
species acts under which they list and protect threatened and en-
dangered species. State endangered species lists typically include
species identified on the federal lists along with those designated
as threatened or endangered by that specific state. Most states
also have Lacey Act equivalents which restrict certain species
from entering the state. However, states vary in their willingness
to risk possible detrimental impacts caused by imported exotics.
For instance, because of the increased likelihood that an escaped
exotic could survive and cause harm in tropical waters,'?® Florida
is more strict in its regulation of exotic species than are most
other states. Florida requires several permits for selling, propa-
gating, collecting, and importing most exotic species,’** while it
completely prohibits the import of other species.!?®

Permitting is the typical way for states to regulate the impor-
tation, breeding, and harvesting of protected species. Often one

122. These species are native to eastern Asia, Africa, and the Middle East,
where the year-round climate is warmer than most of the United States. It is not
known whether these fish could survive in warmer U.S. climates and subsequently
pose any threats to the native population. STICKNEY, supra note 2, at 10.

123. STICKNEY, supra note 2, at 10-11.

124. See MILLER, supra note 4, at 4-66 (complete list and explanation of re-
quired Florida permits).

125. Florida restricts some varieties of the controversial Tilapia and Grass
Carp, with entry only allowed upon issuance of a special permit; other varieties of
Tilapia are completely prohibited. /d. at 4-60 to 4-67. Mississippi and Louisiana
allow propagation of these species. Miss. CoDE ANN. § 79-22-9 (1989); LaREv.
STAT. ANN. § 56:327 (West 1987 & Supp. 1992). South Carolina prohibits the
Grass Carp unless they are nonreproducing. S.C. Cope ANN. § 50-13-1630 (Law
Co-op. 1992).
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permit is needed to produce a certain species and another is re-
quired for selling it.'?® In some states, for example Mississippi, an
aquaculturist need only make a single application to obtain all
necessary permits.!??

Despite these federal and state regulations, there is a wide
variety of fish that can be commercially propagated in the United
States. Nonetheless, seven species comprise most of the aquacul-
ture market. Of the seven, freshwater catfish dominates the in-
dustry with 176.3 million pounds sold in 1989.'2® The other six
species include: crawfish with 95 million pounds produced in
1987;'%® trout with 58.9 million pounds produced in 1987;3°
shrimp with 20.8 million pounds produced in 1989;'*! salmon with
about 11 million pounds produced in 1989;'** Tilapia with about
8 million pounds produced in the first half of 1990;'** and tropical
fish with $34 million worth sold in 1989.!34

IV. WHOLESOMENESS OF STOoCK AND THE Foop ProbucT

Like all producers of food crops, aquaculturists are driven to
minimize stock loss in order to maximize profitability. Stock loss,
however, remains a serious threat to the industry. Catfish produc-
ers in Mississippi alone lost more than 140 million fish in the first
half of 1990,'*® up forty-two percent over the previous year.'?®
The primary causes of stock loss are chemically contaminated
water, fish disease, and parasites. The disease and parasite losses
are magnified due to a lack of approved drugs with which to fight
these problems.'®?

126. See MILLER, supra note 4.

127. See Miss. CopE ANN. § 79-22-19 (1989).
128. AQUA-5, supra note 12, at 9.
129. POTENTIALS, supra note 2, at 2.
130. Id.

131. AQUA-5, supra note 12, at 17.
132. Id. at 14.

133. Id. at 13.

134. POTENTIALS, supra note 2, at 2.
135. AQUA-5, supra note 12, at 12.
136. Id.

137. STICKNEY, supra note 2, at 261.
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A. Chemical Contamination of Water

Aquaculture operations, and the farms that often adjoin
them, are usually dependant on properly used chemicals to mini-
mize problems and maximize the harvest. Unfortunately, when
chemicals are improperly used, or when they are accidentally dis-
charged into waters used for aquaculture operations, they can
contaminate the water and harm the fish product. The most seri-
ous threats to aquaculture water come from herbicides used to
control aquatic vegetation in fish ponds;'®® runoff of pesticides,
herbicides, and fertilizers from fields adjoining the aquaculture
ponds;*®® overspray falling into ponds from aerial spraying;**® and
aquifer contamination due to pollution of the recharge water.}4*
Aquaculturists can minimize the risks to their food product by
adhering to regulations relating to the application of agricultural
chemicals.

1. Agriculture Chemicals

To a certain extent, it may be difficult for aquaculturists to
avoid the risk of chemical contamination from aquaculture prod-
ucts. For one thing, such contamination may come from neighbor-
ing farms. Moreover, when chemicals travel in the water supply,
they may come from distant farms. In such cases, there is little
that the aquaculturist can do to avoid the pollution. Informed
aquaculturists can, however, minimize their risks by considering
these issues at the time of site selection and by avoiding the crea-
tion of dangerous situations on their property.

The best way for the careful aquaculturist to avoid risk of
chemical pollution is to strictly follow the instructions for use of
fertilizers and chemical pesticides. Marketing and use of many of
these chemicals is regulated under the Federal Insecticide, Fungi-
cide, and Rodenticide Act (FIFRA).**? In addition to possible en-

138, Id. at 110-11.

139. Id. at 154-55.

140. Id. at 155. See also Sarah E. Redfield, Chemical Trespass, 73 Ky. L.J.
855, 857 (1985).

141. STICKNEY, supra note 2, at 154.

142. 7 U.S.C. §§ 136-136y (1988 & Supp. III 1991). “The term ‘pesticide’
means (1) any substance or mixture of substances intended for preventing, de-
stroying, repelling, mitigating any pest, and (2) any substance or mixture of sub-
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dangerment of the stock, an aquaculturist who does not follow the
directions may be liable for criminal penalties.!4?

Further, aquaculturists should be aware that chemical drift
or runoff can create an action of chemical trespass against the
party from whose property the chemicals flowed.'** While suc-
cessful prosecution under the theory of chemical trespass can pro-
vide the injured aquaculturist with a remedy, it can also be used
against an aquaculturist for contaminating the pond of another.
In addition, chemical drift or runoff could result in an action for
private nuisance.!*®

2. Restrictions on Commerce

In addition to restrictions on the use of certain chemicals,
states and the federal government also have laws that require
food products to be safe if they are to travel in commerce. The
federal government’s power over interstate commerce gives it the
preeminent role in this area, but states have followed that lead by
modeling their rules after the federal statutes.

The Food, Drug, and Cosmetic Act (FDCA)™® regulates
aquaculture food products by prohibiting contaminated or
adulterated food from traveling in interstate commerce.'?
FDCA’s definition of ““adulterated” includes fish products that
contain chemical residue in amounts beyond a level that is con-
sidered safe.!*® Transporters of adulterated food are subject to
criminal sanctions, even if they were unaware of the violation.'®

stances intended for use as a plant regulator, defoliant, or desiccant . . . .” Id. at
§ 136(u). “[P]lant regulator means any substance or mixture of substances in-
tended, through physiological action, for accelerating or retarding the rate of
growth or rate of maturation, or for otherwise altering the behavior of plants or
the produce thereof . . . .” Id. at § 136(v).

143. 7 U.S.C. § 1361 (1988 & Supp. III 1991). While the penalties vary de-
pending on the type of infraction, private applicators generally face fines of up to
$1,000 and up to 30 days in prison per violation. Id.

144. See generally Redfield, supra note 140, at 855-58. Drift control regula-
tion is primarily a matter of state law. Id. at 860.

145. See Ronald J. Rychlak, Common-Law Remedies for Environmental
Wrongs: The Role of Private Nuisance, 59 Miss. L. J. 657 (1989).

146. 21 U.S.C. §§ 1-695 (1988 & Supp. III 1991).

147. Id. § 342. See also id. § 331 (listing prohibited acts under FDCA).

148. Id. § 346a.

149. United States v. Dotterweich, 320 U.S. 277 (1943) (interpreting FDCA as
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In order to detect chemical residue or chemical contamina-
tion, the aquaculturist must screen the product during the food
processing stage.'®® Without a mandatory seafood inspection pro-
gram that tests for chemical residue, such as those in the beef and
poultry industries, the aquaculturist must rely on the NMFS’s
voluntary inspection program.'®* Taking advantage of the volun-
tary program could prevent the aquaculturist from being subject
to fines, imprisonment, or both for violating FDCA.'%*

Despite the federal government’s dominant role in food qual-
ity control, reductions in federal staff and budgets along with de-
regulation of some programs have forced states to play a more
active role in the enforcement of food quality controls.'®* It is not
uncommon for state regulations to be modeled after federal stat-
utes, creating a more comprehensive and cooperative state-federal
effort.'®4

At least forty-five states, including Florida, Maryland, and
South Carolina,'®® have enacted statutory schemes modeled after
FDCA."® Sanctions for violating these state statutes are also
modeled after the FDCA penalties and include injunctions, civil
sanctions, and criminal sanctions.'®” Because of the variation
among the state laws, the aquaculturist must carefully check the
applicable state statutes.

a strict liability statute).

150. See generally Clausen Ely, Jr., Regulation of Pesticide Residues in
Food: Addressing the Critical Issues, 40 Foop Druc Cosm. L. J. 494 (1985) (dis-
cussing factors to be considered in regulating pesticide uses for food production).

151. See infra notes 184-188 and accompanying text.

152. 21 U.S.C. § 333 (1988 & Supp. III 1991). See generally Barbara E.
Chernoff, Federal Food and Drug Act Violations, 26 AM. CRiM. L. REv. 843 (1989).

153. Norman E. Kirschbaum, Role of State Government in the Regulation of
Food and Drugs, 38 Foop Druc CosM. L. J. 199 (1983).

154. The Mississippi Pesticide Law of 1975 follows the federal lead by requir-
ing registration of every pesticide ‘“‘distributed, sold, . . . offered for sale . . . or
transported within the state;” registration of pesticide dealers; and state certifica-
tion of applicators. Miss. Cobe ANN. § 69-23-7 (1991).

155. Fra. Stat. § 500.02 (1988); Mp. HEALTH-GEN. CopE ANN. § 21-101 to
-1215 (1990 & Supp. 1991); S.C. Cope ANN. § 39-25-90 (Law. Co-op. 1988).

156. Kirschbaum, supra note 153, at 200. At least 80 percent of these states
update their laws to include amendments to the federal laws. /d.

157. E.g., S.C. CopE ANN. § 39-25-50 (Law. Co-op. 1985).
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B. Limitations on Approved Drugs

Like any farming operation, aquaculturists must protect their
stock from disease if they are to profit and prosper. Unfortu-
nately, aquaculturists have a limited number of medicines which
can be utilized to fight disease. This problem is exacerbated be-
cause fish raised for human consumption can only be treated with
a limited variety of chemicals and antibiotics that have been ap-
proved by the Food and Drug Administration (FDA).'®*® At pre-
sent, there are only two available antibiotics and one topical
treatment approved by FDA for the treatment of food fish dis-
eases.!®® The FDA’s registration requirement for all drugs used in
the prevention and control of diseases and parasites has contrib-
uted to this scarcity.'®® Registering a ‘“new animal drug””® takes a
great deal of time and money for research and testing. Fish, un-
like many terrestrial farm animals, do not generate the high re-
turn on a drug company’s research investment that would war-
rant the time and money required for research and testing.'®?
Considering the attention now being given to expedite the ap-
proval process of human drugs,'®® it may be reasonable for the
aquaculture industry to lobby for an expedited process for new
animal drugs and additional financial incentives for drug and

158. John A. Plumb, How to Bring Up Cultured Catfish, in U.S. DEP'T AGRI-
CULTURE, 1984 Y.B. Agric. ANiMaLs aND PETs 336 (Dep’t. of Agric.).

159. Jurt Homziak, Mississippl STATE UNiv, ENVIRONMENTAL GUIDELINES FOR
SiTE SELECTION, OPERATION, & MONITORING OF OFFSHORE AQUACULTURE IN Missis-
stppI CoASTAL WATERs 33 (1992) (available from Mississippi Bureau of Marine Re-
sources). Mr. Homziak identifies three antibiotics, including sulfamerazine (which
is no longer marketed), Romet 30, and Oxytetracycline. Id. The one topical chemi-
cal is Formalin. Id. It should be noted that additional efforts to help the aquacul-
turist in the prevention of fish disease are being undertaken by the Department of
Agriculture through research of fish ‘“vaccines,” which are not regulated by the
FDA.

160. See 21 U.S.C. § 360(b) (Supp. III 1991).

161. A “new animal drug” is defined to include “any drug intended for use
for animals other than man, including any drug intended for use in animal feed
....2 21 US.C. § 321(w) (1982 and Supp. IIT 1991).

162. See STICKNEY, supra note 2, at 267-68.

163. “The Food and Drug Administration plans to implement the most
sweeping changes in the drug-approval process in 30 years, including letting pri-
vate contractors review applications to market new drugs, lifting key regulations
governing pharmaceutical research and creating an approval ‘fast track’ for drugs
intended to treat life-threatening illnesses.” Malcolm Gladwell, FDA to Change
Rules to Speed Up Review of New Drugs, SEATTLE TiMEs, Nov. 8, 1991, at B2.
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chemical companies to invest in necessary research and develop-
ment. State regulation in this area is overshadowed by the federal
registration and approval requirements, leaving state regulation
primarily to mirror or reference federal law.

C. Processing the Food Product

Aquaculturists whose operations include processing facilities
must comply with federal and state seafood processing regula-
tions that are designed to ensure that the food product is fit for
human consumption. While current federal standards are not
strict,’®® the recent growth in the seafood industry has focused
consumer concern on the shortcomings of the current fish and
shellfish inspection programs.®® There is now a strong possibility
that federal inspection standards will be strengthened in the near
future.**® Moreover, individual states have created programs to
help fill the gaps in the current federal program. This has created
a “patchwork of federal and state agencies attempting to address
only some limited aspects of seafood safety.”'®?

1. Federal Seafood Regulations

The federal government currently does not have a compre-
hensive federal seafood inspection process.'®® In fact, “[f]ish is the

164. One critic has noted:
Much of the inspection in place today focuses on visible plant or store defi-
ciencies, such as dirty walls and floors and the lack of paper towels in em-
ployee restrooms. While important, these problems have little to do with
whether a fish is laced with PCBs or methylmercury or whether disease-
causing bacteria are present.
Why Doesn’t the U.S. Inspect More Fish?, CoNsUMER REPORTS, Feb. 1992, at 113.
165. See, e.g., Laura Murray, Making the Grade, 23 TEX. SHORES 16, 19
(1990).
166. See Leon Jaroff, Is Your Fish Really Foul?, TiME, June 29, 1992, at 70,
71. See also Is Our Fish Fit To Eat?, CONSUMER REPORTs, Feb. 1992, at 103 (pro-
viding the alarming results of a six month investigation into the quality of fresh
seafood and calling for stricter controls).
167. Murray, supra note 165, at 19 (citing U.S. Rep. E. “Kika” de la Garza).
168. In 1967, after Congress enacted the Wholesome Meat Act , 21 US.C.
§§ 601-624 (1982 & Supp. III 1991), a bill was introduced providing for similar
inspections of fish food products. Hearings were conducted in 1967, 1968, 1969,
1971, and 1974, but when a primary sponsor died in 1976, the push for a seafood
inspection program disappeared until 1990. Why Doesn’t the U.S. Inspect More
Fish?, supra note 164, at 113.
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only flesh food not subject to a comprehensive, mandatory inspec-
tion program.”!®® Consumer groups and the aquaculture industry
itself, however, have recently begun lobbying for an inspection
program.'?®

Over the past few years, each House of Congress has consid-
ered several bills to establish a comprehensive mandatory seafood
inspection program.!”* Most of these bills call for a system of in-
spections known as the Hazard Analysis and Critical Control
Point method (HACCP) which stresses preventing problems
rather than seeking out already contaminated or adulterated
products.” Instead of testing the quality of the final product,
this program would emphasize testing at critical control points.'”®
The bills have differed, however, as to which phases of the sea-
food marketing system would be covered.!’ The bills also differ
as to the appropriate agency to administer the program. Fish
processors want the U.S. Department of Agriculture (USDA) to
administer the program, but many consumer groups would prefer
that the program be administered by the FDA.'"® Others have
suggested that the Department of Commerce’s NMFS!'" should
be in charge.!” There are also disputes as to the proper inspec-
tion process, the types of tests that should be performed and the
source of the funding.”® Perhaps due to these differences, all re-
cent efforts have failed to survive the conference committee
process.'”®

169. Murray, supra note 165, at 19 (citing U.S. Rep. E. “Kika” de la Garza).

170. David J. Harvey, Seafood Inspection—Finally a Possibility, in AQUA-5,
supra note 12, at 37 (noting that the seafood industry wants an inspection pro-
gram as a method of building consumer confidence); Is Our Fish Fit to Eat?,
supra note 166 (the Consumers Union calling for more inspections). See also Jar-
off, supra note 166, at 70 (professional chefs want better seafood inspection).

171. AQUA-5, supra note 12, at 37. See also Brian E. Perkins, An Overview
of Proposed Federal Seafood Inspection Legislation, 9 WATER Loc 3 (1989);
Brian E. Perkins, An Update on the Issues of Seafood Safety and Inspection, 11
WaTeR Loc 3 (1991),

172. AQUA-5, supra note 12, at 37.

173. Id.

174. Id.

175. Why Doesn’t the U.S. Inspect More Fish?, supra note 164, at 113.

176. W. STEVEN OTwELL, FLORIDA SEA GRANT COLLEGE PrOGRAM, REP. No. 72,
FLoripA SEAFoOD REGULATIONS AND REGULATORS 9 (1984).

177. AQUA-5, supra note 12, at 37.

178. AQUA-5, supra note 12, at 37.

179. Interview with David Harvey, USDA, Commodity Economics Div., Eco-
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The FDA has an inspection process, but it is “starved for
money,”'* and inspects seafood plants infrequently.’® In 1989,
the FDA checked 1604 fish samples for contaminants while the
USDA inspected 185,000 samples of meat and poultry that same
year.'® Moreover, the FDA does not have the authority to compel
the plants to keep records of temperature and storage conditions,
nor does it inspect vessels or retail stores.!®?

The NMFS administers a voluntary fee based inspection pro-
gram.'® At present, approximately five percent of the seafood
processors in the country, representing twenty percent of the fish
consumed, participate.'®® The NMFS volunteer inspection pro-
gram checks seafood processors for seafood quality, quantity and
safety.’®® In addition to helping the processors gain consumer
confidence in the quality of the seafood,’®” this inspection pro-
gram is required of seafood suppliers to U.S. military facilities.'®®

The NMFS and the USDA have also recently agreed to oper-
ate a trial program under a Memorandum of Understanding.!®®
However, jurisdictional and funding issues have not yet been re-
solved. Whatever method ultimately is adopted, the aquaculture
industry is likely to have an inspection process in the near
future.®®

nomic Research Serv., Washington, D.C. (April 4, 1991).

180. Why Doesn’t the U.S. Inspect More Fish?, supra note 164, at 113.

181. Id. (FDA inspects Seafood plants only about once every four years). But
see Jaroff, supra note 166, at 71 (FDA inspects only about one third of the
processing plants once a year, skipping some for as long as two years).

182. Why Doesn't the U.S. Inspect More Fish?, supra note 164, at 113.

183. Id.

184. 50 C.F.R. § 260.

185. Jaroff, supra note 166, at 71.

186. OTWELL, supra note 176, at 10.

187. The Kroger grocery store chain and the Red Lobster restaurant chain
have both recently advertised their voluntary compliance with this program.

188. 48 C.F.R. § 46.202-2 (1992).

189. Thomas J. Billy & Cynthia Laggett, Seafood Safety and Inspection—An
FDA Perspective, Ninth Annual National Fishery Law Symposium, Ch.I, Nov. 15,
1991, Univ. of Washington, Seattle, Washington. This effort is known as the FDA/
NOAA Co-Operative Joint Initiative.

190. See Murray, supra note 165, at 19.
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2. State Regulations

States with significant seafood production have, to a certain
extent, picked up the slack left by the federal government in as-
suring a safe food product. Florida law provides for two types of
seafood processing inspections applicable to aquaculture proces-
sors. The first, administered by the Department of Health and
Rehabilitative Services, involves an inspection to ensure conform-
ity with sanitary requirements in facilities processing food for
human consumption.’®® The second inspection comes under the
auspices of the Florida Food Act and incorporates the federal
“Food and Drug Administration’s guidelines concerning quality,
sanitation during food processing, manufacturing, packaging, dis-
tribution and storage.”'®?

In Mississippi, the Catfish Institute (TCI), a business entity
founded in 1986 by a group of catfish farmers for the purpose of
promoting the state industry, has instituted its own inspection
program known as the “Mississippi Prime Inspection Pro-
gram.”'®® This program, which was developed in cooperation with
the Department of Commerce and the NMFS, boasts of weekly
inspections to ensure retention of “high standards of processing
and superior taste, appearance, and texture . . . .”’'® Processing
facilities must meet TCI program requirements in order to place
the Mississippi Prime Stamp on their products; presently, only
seven facilities in the state are approved.!®® Processors operating
under the approval of TCI’s program must comply with weekly
inspections requirements and pass unannounced inspections by
the Department of Commerce.®®

If federal legislation is promulgated in the near future, there
will be a greater degree of uniformity in seafood product testing
because federal legislation will supplant the varied state tests. For
the near future, however, aquaculturists who process their own
products into food will have to look to their state regulations for
guidance.

191. FLA. StaT. ANN. § 381.031 (West 1983).

192. Id. § 570.44. These inspections are carried out by the Florida Depart-
ment of Agriculture and Consumer Services, Division of Inspections. Id.

193. THE CatrisH INSTITUTE, FacT SHEET #2 at 1 (on file with authors).

194. Id.

195. Id.

196. Id. at 2.
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V. CONCLUSION

This Article largely has been devoted to identifying legal
problem areas and concerns of modern aquaculture operations.
These concerns are based on numerous factors, including the local
economy, human health, availability and protection of natural re-
sources, and the adaptability of the area for various uses. The
modern aquaculturist must satisfy a myriad of state, federal, and
local regulations which differ from jurisdiction to jurisdiction, and
an aquaculturist will need to carefully research laws applicable to
the area of operation. Still, even though aspects of aquacultural
operations are coming under increasing regulation, the industry is
rapidly growing. With assistance from the states and federal gov-
ernment, the vital resources can be protected and the industry
can remain strong well into the future. The course has been
charted; all that remains is navigation.
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