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THE ONES THAT GOT AWAY: REGULATING
ESCAPED FISH AND OTHER POLLUTANTS
FROM SALMON FISH FARMS

MARY L1z BRENNINKMEYER¥

The growth in the number, size, and production capability of
salmon and other fish farms in the past twentyfive years has led to
demands for national regulation of fish farm effluents. Pollution
from salmon and other fish farms is substantial and reuslts in nu-
merous adverse environmental effects. Existing laws do not effec-
tively control discharges from salmon fish farms and other aquacul-
ture facilities. This Comment argues that the Environmental
Protection Agency should promulgate aquaculture industry effluent
limitations to ensure consistent regulation of fish farms. The imple-
mentation of effluent limitations will facilitate the issuance of Na-
tional Pollution Discharge Elimination System permits and lead to a
reduction in discharged pollutants from fish farms.

INTRODUCTION

Aquaculture, “the propagation and rearing of aquatic species in
controlled or selected environments,” is a relatively young industry in
the United States.?2 A decline in wild fisheries and an increase in the
demand for seafood have helped aquaculture develop into a major
industry, beginning in the 1950s.2 Aquaculture production has grown
significantly since then and is currently the fastest-growing sector of
agriculture in the United States.* Today, fish farms exist in every
state.’ In 1995, the aquaculture industry produced more than 400,000

* Executive Editor, 1999-2000, BosTON COLLEGE ENVIRONMENTAL AFFAIRS Law RE-
VIEW.

116 US.C. § 2802(1) (1994).

2 See REBECCA GOLDBURG & TrRACY TRIPLETT, ENVIRONMENTAL DEFENSE FUND, MURKY
WATERS: ENVIRONMENTAL EFFECTS OF AQUACULTURE IN THE US 21 (1997).

3 Sec id. at 19, 21.

4 See id. at 7; Ronald J. Rychlak & Ellen M. Peel, Swimming Past the Hook: Navigating Le-
gal Obstacles in the Aquaculture Industry, 23 ENvTL. L. 837, 842 (1993) (citing Davip J. Har-
vEY, U.S. DEP'T OF AGRIC., AQUA-7, AQUACULTURE: SITUATION AND OUTLOOK REPORT 22
(1991)).

5 See GOLDBURG & TRIPLETT, supranote 2, at 7.
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metric tons of finfish and shellfish.® Every year over the last decade,
the value of aquaculture production in the United States increased by
approximately five to ten percent.” Specifically, Atlantic salmon pro-
duction grew from zero in 1985 to more than 14,000 metric tons in
1995.8 Salmon production constitutes 3.4% of United States aquacul-
ture by weight and 10.4% by value.?

In salmon aquaculture, fish farmers raise salmon in captivity from
the egg stage until the salinon are ready for consumption.!® The eggs
grow to the smolt stage in fresh water hatcheries.!! At the smolt stage
the salmon are able to make the transition from fresh to salt water, at
which point they are transferred to saltwater netpens.!2

If the aquaculture industry is to expand as projected, its opera-
tions should not adversely affect the environment so that local com-
munities will accept aquaculture facilities.!® Pollution from fish farms
is substantial and opposition to environmental degradation may ham-
per the growth of the industry, as opponents believe that all they
stand to receive from aquaculture facilities is pollution.!* Salmon fish
farms, most specifically, have the greatest capacity to harm the envi-
ronment if their discharged wastes remain untreated.!> Pollution from
the salmon industry is a particular concern because the salmon indus-
try will continue to grow and expand into marine waters.!6

6 See id.

7 See id.

8 See id. at 22.

9 See id.

10 See British Columbia Environmental Assessment Office, Salmon Aquaculture Review,
Summ. (visited Dec. 16, 1998) <http://www.eao.gov.bc.ca/PROJECT /AQUACULT/SAL-
MON/report/> [hereinafter Environmental Assessment].

11 See Marine Envtl. Consortium v. Department of Ecology, PCHG No. 96-257, 1998
WL 377649,at *8 (Wash. Pol. Control Bd. June 1, 1998); Environmental Assessmment, supra
note 10, at Sunun.

12 See Marine Envtl. Consortium, 1998 WL 377649, at *8.

13 See GOLDBURG & TRIPLETT, supra note 2, at 19-20.

14 See id. (citing B.A. Costa-Pierce, Environmental Impacts of Nutrients Discharged fromn
Aquaculture: Towards the Evolution of Sustainable Ecological Aquaculture Systeus, Plenary
Talk at the Conference on Aquaculture and Water Resource Management, Institute of
Aquaculture, University of Stirling, Stirling, Scotland (1994)).

15 See id. at 9.

16 See D. Douglas Hopkins et al., An Environmental Critique of Government Regulations and
Policies for Open Ocean Aquaculture, 2 OCEAN & CoasTaL LJ. 235, 236 (1997) (stating that
“[a]s the industry continues to grow, it will likely expand into the open ocean . ..”).
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The Environmental Protection Agency (EPA) classifies certain
fish farms as point sources!” that it may regulate under the Clean Wa-
ter Act (CWA).1® However, the EPA has not promulgated aquaculture
industry effluent limitations!? for use in setting requirements for Na-
tional Pollution Discharge Elimination System (NPDES) permits.20
This lack of federal effluent limitations has led to two undesirable
outcomes.?! First, the lack of effluent limitations discourages the EPA
and states from issuing discharge permits?? because without the limi-
tations they have few guidelines and standards for evaluating per-
mits.2? Second, the lack of national effluent limitations results in dis-
crepancies between different states’ treatment of pollution from fish
farms, an outcome contradictory to the general objective of the CWA,
which was to establish national standards to reduce water pollution.?4

Some states do not regulate aquaculture operations in any way,
and the fish farms in these states regularly discharge large quantities
of untreated fish wastes into their waterways.?> Furthermore, a recent
court case, arising in Washington State and recently brought before
the Washington Pollution Control Board, suggests that the current
regulations existing in that state do not regulate enough salmon fish
farm pollutants, as the proponents in that case argued that escaped
salmon should be treated as a pollutant.?¢ This case raises two interest-
ing legal questions: first, whether the CWA should regulate escaped

17 See 40 C.F.R. § 122.24 (1998). Point sources are detectable, single conveyances such
as pipes or channels that discharge pollutants into a body of water. See 33 U.S.C.
§1362(14) (1994); infra notes 184-93 and accomnpanying text.

18 See 33 U.S.C. § 1362(14); 40 C.FR. §122.24.

19 See 40 C.F.R. § 122 app. A. Effluent limitations are EPA-established limits on the con-
centratious, amounts, and rates of substances that a point source may discharge. See infra
notes 237-72 and accompanying text.

20 See 40 C.F.R. § 122 app. A (listing industry categories which have effluent limitations
that does not include aquaculture).

21 See GOLDBURG & TRIPLETT, supra note 2, at 108-10.

2 The CWA requires discharge permits for every point source discharging pollutants
into bodies of water, and these permits contain limitations on the amount of pollutants
released into the water and monitoring requirements, as well as other standard require-
ments, See infra notes 232-36, 273-79 and accompanying text.

2 See GOLDBURG & TRIPLETT, supra note 2, at 108,

24 See id.; 33 U.S.C. 8§ 1251(a) (1994) (stating that the objective of the CWA is to revi-
talize and preserve the health of the Nation’s waters), 1311(b) (2) (A) (stating that national
effluent limitations will further this goal of healthier waters by reducing the discharge of
pollutants).

25 See GOLDBURG & TRIPLETT, supra note 2, at 108-10.

% See generally Marine Envtl. Consortium v. Departinent of Ecology, PCHB No. 96-257,
1998 WL 377649, at ¥*1-6 (Wash. Pol. Control Bd. June 1, 1998).
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fish, and, second, whether the EPA should set limitations on the
numbers of escaped fish from fish farms.??

As the EPA has not yet set effluent limitations for fish farms, this
Comment suggests that the EPA should draft effluent limitations for
salmon fish farms and the aquaculture industry, in general, in order
to set a floor to which states and the EPA must adhere in granting dis-
charge permits. These effluent limitations will help decrease the pol-
lution from fish farms as the numbers of such farms increase in the
future. Furthermore, this Comment argues that the EPA should
change its definition regarding which fish farms constitute point
sources in order to regulate currently unregulated fish farms, which
are sources of pollution.

This Comment focuses primarily on the salmon aquaculture in-
dustry located in coastal waters. Section I discusses the adverse envi-
ronmental effects of salmon fish farms, including the impacts of waste
discharges and escaped salmon. Section II then examines alternatives
for reducing pollution from salmon fish farms. Section III explains
the CWA and its potential role in regulating waste discharges from
salmon fish farms. Section IV details the discrepancies between differ-
ent states’ regulation of various fish farms. Section V discusses the
process of creating effluent limitations under the CWA and gives
some examples of proposed effluent limitations for fish farms. The
concluding section argues that the EPA should implement effluent
limitations for salmon fish farms and the aquaculture industry, in
general, and alter the definition of an aquaculture point source to
effectively regulate pollution from the industry. These effluent limita-
tions should include regulations on escaped salmon from fish farms.
Such effluent limitations would provide standards for evaluation and
would promote a level of minimum consistency for state and federal
regulation of the industry.

[. ADVERSE ENVIRONMENTAL EFFECTS OF SALMON FisH FARMS

Concern regarding the environmental effects of salmon fish
farms arises because salmon fish farms release solid wastes and dis-
charge effluents (wastes released as liquids) directly into bodies of
water.?® This direct discharge of wastes from salmon fish farms is in
contrast to land farms where discharges reach water only indirectly—

27 See Marine Envtl. Consortium v. Department of Ecology, PCHB No. 96-257, 1997
WL 394651, at *3 (Wash. Pol. Control Bd. May 27, 1997).
2 See GOLDBURG & TRIPLETT, supra note 2, at 9.
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for example, through stormwater runoff.?? A coastal salmon fish farm
typically consists of a group of open mesh netcages (or netpens) sus-
pended from anchored metal cage frames.®® Sea water passes freely
through the cages carrying untreated wastes away.?! The openness of
floating netpen systems increases their potential for causing environ-
mental degradation.?? The three main categories of environmental
impacts from salmon fish farms are: (1) solid waste and effluent pol-
lution; (2) chemical pollution; and, (3) biological pollution.33

A. Solid Waste and Effluent Pollution

A salmon aquaculture operation produces solid wastes consisting
of excess fish feed and fecal waste.>* The amount of released waste
depends on a number of factors such as the effectiveness of the fish-
feeding program, water currents, and the positioning of the net
pens.? Solid wastes from netpens pose the greatest threat of harm to
the environment.3® These solid wastes, made entirely of organic mat-
ter, sink to the ocean floor underneath the netpens.?” The amount of
fish feed that becomes waste in netpens ranges from one to forty per-
cent.3 The release of these aquaculture effluents results in three out-
comes which degrade the environment surrounding the netpens: (1)
oxygen depletion in surrounding waters; (2) degradation of benthic
(bottom) ecosystems; and, (3) exacerbation of toxic algae blooms.%

1. Oxygen Depletion in Surrounding Waters

Biological oxygen demand (BOD) is the measure of the concen-
trations of organic material in the water that microorganisms are ca-
pable of breaking down.® High levels of BOD indicate large quanti-
ties of organic matter.# With high levels of BOD, the microorganisms

29 See id.

30 See Environmental Assessment, supranote 10, at Summ.

31 See id.; GOLDBURG & TRIPLETT, supranote 2, at 9.

32 See GOLDBURG & TRIPLETT, supra note 2, at 35 (citing Costa-Pierce).

33 See generally id. at 35—62 (discussing and describing the various forms of pollution in
aquaculture).

3t See id. at 35.

% See Environiental Assessment, supra note 10, at ch. 7, sec. I.

% See GOLDBURG & TRIPLETT, supra note 2, at 9.

37 See id. at 36.

38 See id. at 35.

39 See id.

40 See id. at 36.

4 See id.
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break down organic matter, consuming much of the oxygen in the
water in the process.®2 The resulting low levels of oxygen may kill or
cause stress to fish and other organisms in the water.*3

2. Harm to Benthic Ecosystems

The build-up of wastes below the netpens enriches the bottom
sediments.# At some point the sediment can no longer assimilate the
excess nutrients and the sediment becomes oxygen-deficient.> Mats
of a bacterial mold (Beggiatoa) form, indicating that the organic mat-
ter is decomposing without oxygen.# Sediments that can no longer
assimilate nutrients if wastes are not reduced will eventually result in
anoxia.#” Anoxia is the production of hydrogen sulfide and methane
gases that are toxic to fish and most organisms.® A study of a salmon
farm in Puget Sound showed that such benthic impacts extend up to
150 meters from the site of the netpens.®

Solid aquaculture wastes, which increase the layers of sediment as
they fall, may also result in the smothering of the natural biota.’
Sediment recovery may occur if the site lies fallow, with fish no longer
being raised there.3! The benthic community below a netpen may re-
cover from the impact of solid wastes in anywhere from a year to a
year and a half, and the recovery times for flora may differ from those
for fauna.’? However, full recovery may not be possible for a much
longer period of time as high amounts of organic matter may persist
in the sediment.5

4 See GOLDBURG & TRIPLETT, supra note 2, at 36.

48 See id.

4 See id. at 40; Environmental Assessinent, supra note 10, at ch. 7, sec. I, pt. A,

4 See GOLDBURG & TRIPLETT, supra note 1, at 40,

46 See id. at 157.

¥7 See Environmental Assessment, supra note 10, at ch. 7, sec. I, pt. A.

8 See id.; GOLDBURG & TRIPLETT, supra note 2, at 40.

49 See Donald P. Weston, Quantitative Examination of Macrobenthic Community Changes Along
an Organic Enrichment Gradient, 61 MARINE EcorLoGy PROGREss SERIES 233, 241 (1990).

50 See Environmental Assessment, supra note 10, at ch. 7, sec. I, pt. A.

51 See id,

52 See GOLDBURG & TRIPLETT, supra note 1, at 158; P.J. Johannessen et al., Macrobenthos:
Before, During and After a Fish Farm, 25 AQUACULTURE AND FISHERIES MoMT. 55, 58, 61
(1994) (detailing the effects of a salmon farm on the benthic environment below the

en).
b 53 See GOLDBURG & TRIPLETT, supra note 1, at 158.
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3. Toxic Algae Blooms

Salmon farms also discharge effluents, in the form of excess ni-
trogen and phosphorous excreted by fish in their urine and through
their gills.>* Discharges from the salmon farms along the coast of Brit-
ish Columbia pollute the waters significantly: they discharge the
equivalent of the human raw sewage from a city of 500,000 people.*®
High levels of nitrogen and phosphorous in the water can cause
eutrophication, the growth of blooms of algae.’¢ The’ nutrients stimu-
late the growth of algae; however, the altered levels of nutrients in the
algae may also make the algae less attractive to the filterfeeding ani-
mals that usually consume the algae, resulting in reduced grazing and
increased levels of algae.” As the algae die, microorganisms use oxy-
gen to degrade the algae resulting in reduced oxygen levels, which
can kill fish and other organisms.®® Some high nutrient concentra-
tions can also trigger blooms of a type of plankton (dinoflagellate)
that produces very potent toxins deadly to marineé organisimns and
humans. Studies show that excess nutrients from coastal netpens can
stimulate the growth of these toxic blooms.%

B. Chemical Pollution

Aside from the harmful effects of solid waste and effluent pollu-
tion resulting from salmon aquaculture, chemical pollution from
salmon fish farms also leads to degradation of the environment.5!
Salmon fish farmers use a variety of chemicals including: antibiotics to
control disease, pesticides to control parasites and algae, hormones to
commence spawning, and vitamins and minerals to enhance the
growth of fish.®2 Because salmon farmers rarely use aquatic pesticides
due to prohibitions on their use by the federal government, the
chemical pollution most prevalent in salmon aquaculture stems from

54 See id. at 37.

5 See id. at 9 (indicating that pollution from aquaculture in areas with a significant
number of fish farms is of concern because the nutrient pollution, simnilar to that which a
city might discharge, impacts water quality).

5 See id. at 37.

57 See Carl Folke et al., The Costs of Eutrophication from Salmon Farming: Implications for Policy,
40 J. ENvTL. MaMT. 173, 175 (1994).

88 See GOLDBURG & TRIPLETT, supra note 2, at 37.

59 See id. at 39.

% See Folke et al., supra note 57, at 175,

61 See GOLDBURG & TRIPLETT, supra note 2, at 43.

62 See id.
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antibiotic use.%? As with solid wastes and effluents that enter the water
directly from the fish farm, distributors place these chemicals directly
into the water or into fish food.® The chemicals then disseminate into
the water and affect the surrounding organisms.%

Antibiotics are problematic because at least seventy-five percent
of antibiotics given to fish in fish food leach into the environment.%
The antibiotics distributed to fish eventually bind themselves to parti-
cles in the sediment.®?” The antibiotics remain in the sediment for
varying amounts of time.® The most commonly used antibiotic, oxy-
tetracycline, remains effective for thirty days in the water and the
sediment; however, traces remain in the sediment for several
months.® Furthermore, the antibiotics build up in native fish as the
fish eat the aquaculture wastes or absorb them into their bodies.” Sci-
entists found native fish with traces of antibiotics as far away as 400
meters from a fish farm site.’l Antibiotics administered in fish farms
can cause death in other aquatic organisms.”? Other negative effects
of antibiotics on aquatic organisms include: (1) adverse effects on the
liver; (2) toxic effects on the central nervous system; (3) gastrointes-
tinal irritation; (4) interference in gene transcription in mammalian
cells; and, (5) the spread of resistant bacteria to other organisms.”

63 See id. at 43, 46.

& See id. at 43.

65 See id.

6 See id. at 44.

67 See T.V.R. PILLAY, AQUACULTURE AND THE ENVIRONMENT 68 (1992) [hereinafter Prr-
LAY, ENVIRONMENT].

6 See Environiental Assessment, supra note 10, at ch. 7, sec. L (stating that antibiotics
can remain in the sediment for up to several months).

69 See id.

70 See generally O.B. Samuelson et al., Residues of Oxolinic Acid in Wild Fauna Following Medi-
cation in Fish Farms, 12 DISEASES OF AQUATIC OrcaNisms 111, 111-12 (1992).

7 See id. at 117. Finding antibiotic residues in fish 400 meters (approximately 1200 feet)
away from a netpen site is significant because it dispels the notion that the effects of aquacul-
ture are only seen directly below a netpen site. In the discussion of the impact of solid wastes
on the benthic ecosystemn in this text, the effect of solid waste pollution was only seen up to
150 ineters away from the netpens, a distance significantly less than the 400 meter mark for
the effect of antibiotics. Sez supra note 49 and accompanying text.

2 See GOLDBURG & TRIPLETT, supra note 2, at 159.

3 See Samuelson, supra note 70, at 116-17. Antibiotics can cause the spread of bacteria
to other organisms because fish initially develop resistance to certain antibiotics. This resis-
tance to antibiotics will result in the continued growth of bacteria, and the bacteria will
eventually enter the environment through fish feces at which point other organisins may
become infected by the bacteria. See id.
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The use of pesticides by fish farmers is much less frequent than
the use of antibiotics.” In the United States, only a few antifoulant
pesticides, which prevent barnacles and algae from attaching to net-
pens, are allowed for use in aquaculture because of the harm the pes-
ticides cause to farmed and wild fish and to other organisms.” The
aquaculture industry has also reduced the amount of antifoulant pes-
ticides released directly into the environment by using netpens made
with materials that incorporate antifouling chemicals.”® However,
salmon farms still use pesticides to control parasites such as sea lice.”
Chemical pesticides are usually applied as a bath, and after the treat-
ment the chemicals are discharged into the environment.” The envi-
ronmental effects of many of these pesticides are largely unknown;
however, many of the pesticides are known to be biologically potent at
even the lowest levels.” One drug, cypermethrin, is toxic to crusta-
ceans and may affect species other than just the targeted sea lice.®?

C. Biological Pollution

Hundreds of genetically distinct populations of salmon make up
the salmon species.8! Each of these genetically differentiated popula-
tions adapted to the waters where they hatched and where they
spawn.® Therefore, the introduction of non-native species of salmon
through escape from fish farms causes biological pollution and envi-
ronmental harm by altering species composition.83

Netpen aquaculture is extremely prone to fish escapes.3* Factors
contributing to escapes are poor maintenance of nets, storm damage
to netpens, accidents during transfers, boat and seal damage to the
nets, and vandalism.®> In 1996, nearly 100,000 Atlantic salmon es-
caped from netpens in Washington State.?¢ In 1997, 300,000 juvenile

™ See supra note 63 and accompanying text.

7 See GOLDBURG & TRIPLETT, supra note 2, at 46.

7 See id.

77 See id. at 47.

8 See id. at 160,

9 See PrLLAY, ENVIRONMENT, supra note 67, at 66.

8 See GOLDBURG & TRIPLETT, supra note 2, at 145, 160 (stating that the cypermethrin
contaminated the aquatic environnent and caused mass mortality and sickness in a lobster
pound).

81 See id. at 49.

82 See id.

83 See id. (discussing how pollution from aquaculture can be biological in nature).

8 See id. at 10.

85 See id. at 54; Environmental Assessiment, supranote 10, at ch. 5.

8 See GOLDBURG & TRIPLETT, supra note 2, at 10,
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and adult salmon escaped from a single Washington State salmon
farm.%” The number of escaping Atlantic salmon is much larger in
comparison to the small number of wild native chinook salmon in the
same waters.8 The ecological impacts of escaped salmon consist of
the escaped fish feeding on native species, competing with native spe-
cies for food and space resources, modifying or destroying the habitat
of native species, and introducing new diseases and parasites to the
native populations.®® These occurrences may ultimately result in the
extinction or displacement of native populations.® Scientists believe
non-native fish from aquaculture provided a contributing factor in the
extinction and endangerment of several native fish species, such as
the bonytail and humpback chubs, the desert pupfish, the Gulf stur-
geon, and the June and razorback suckers.9!

The introduction of cultured fish also raises concerns about the
genetic impact cultured fish may have on native species.”? Atlantic and
Pacific salmon bred for aquaculture are genetically uniform and ex-
hibit traits of rapid growth, low aggressiveness, and resistance to dis-
ease.” On the other hand, wild salmon from each local river system
are genetically distinct.%* There is potential for both interbreeding
and hybridization between wild and farm salmon.% Interbreeding be-
tween wild and cultured Pacific salmon alters the genetic make-up of
the fish, leaving the wild stock less competitive and less adaptable to

87 See Morning Edition (National Public Radio broadcast, Feb. 24, 1998), available in WL
3306495.

88 See Letter from Dr. Arthur Whiteley, Board Member, Marine Environmental Consor-
tium to the Experts and Lay Witnesses Testifying in an Appeal of a NPDES Permit to Atlan-
tic Salmon Fish Farms 3 (June 4, 1998) (on file with author).

8 See Environmental Assessment, supra note 10, at ch. 5, sec. I, thl. 14; C.C. Krueger &
B. May, Ecological and Genetic Effects of Salmonid Introductions in North America, 48 (Supp. 1)
CaN. J. oF FISHERIES AND AQuaTic Sci., 66, 66 (1991).

% See Krueger & May, supra note 89, at 67.

91 See Dennis R. Lassuy, Introduced Species as a Factor in Extinction and Endangerment of Na-
tive Fish Species, 15 AM. FISHERIES Soc’y Symp., 391, 391, 393-94 (1995) (analyzing the
factors cited as reasons for endangerment in the Endangered Species Act fish listings,
which include habitat alteration, pollution, and introduced species).

92 See GOLDBURG & TRIPLETT, supra note 2, at 53; Environmental Assessment, supra
note 10, at ch. 5, sec. II, tbl. 14.

93 See D. Gausen & V. Moen, Large-Scale Escapes of Farmed Atlantic Salmon (Salmo salar)
into Norwegian Rivers Threaten Natural Populations, 48 CaN. ]J. OF FISHERIES AND AQUATIC
Sci., 426, 426 (1991).

9 See id. (citing R.L. Saunders, Atlantic Salmon (Salmo salar) Stocks and Management Im-
plications in the Canadian Atlantic Provinces and New England, USA, 38 CaN. ]J. oF FISHERIES
AND AQuaTic Sc1., 1612, 1612-25 (1981)).

9 See Environmental Assessment, supra note 10, at ch. 5, sec. I, pt. B.
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its surroundings.% If large numbers of escapes occur, the chance of
genetic damage due to interbreeding between escaped Pacific salmon
and wild stocks is high.%

Hybridization results from breeding between farm Atlantic
salmon and wild Pacific salmon.%® Scientists have yet to record hy-
bridization between Atlantic salmon and native fish on the Washing-
ton coast; however, hybridization may occur in the future since non-
native species often need a lengthy period of time to establish them-
selves and adapt to new surroundings.®

Even if hybridization does not occur, the escaped fish could
compete with native fish.1% In Washington, escaped Atlantic salmon
have been found to swim in all the Puget Sound drainages.!9! They
are learning to feed on natural foods such as salmon eggs and
trout.!9? Scientists have seen an escaped Atlantic salmon eating a
trout, a pair of salmon defending a site, a female spewing eggs, Atlan-
tic smolts swimining in streams, and Atlantic salmon spawning in riv-
ers,103

Scientists in British Columbia have documented escaped Atlantic
salmon breeding and establishing new populations.l1% Researchers
have also found juvenile naturally-reproduced Atlantic salmon from
two different age classes, documenting successful reproduction of es-
caped salmon in two consecutive years.!®> The establishment of a
natural Atlantic salmon population in Pacific waters will result in
competition between non-native Atlantic salmon and native Pacific
salmon for food and habitat resources, the Atlantic salmon modifying
or destroying the habitat of the native Pacific salmon, and the Atlantic

% See id. at ch. 5, sec. I1, thl. 14; Gausen & Moen, supra note 93, at 426, 428.

97 See Environmental Assessiment, supra note 10, at ch. 5, sec. II, pt. B.

98 See id. at ch. 5, sec. II, tbl, 14.

9 See Marine Envtl. Consortiuin v. Department of Ecology, PCHB No. 96-257, 1997
WL 394651, at *5 (Wash. Pol. Control Bd. May 27, 1997).

100 See id.

101 See Letter from Dr. Arthur Whiteley, supra note 88, at 3.

102 See id.

103 See id. at 1; Telephone Interview with Dr. Arthur Whiteley, Board Member of the
Marine Environmental Consortium (Jan. 8, 1999).

103 §ee Memorandum of Points and Authorities in Support of Appellant’s Motion for
Reconsideration of Final Order at 3, Marine Envtl. Consortium v. Department of Ecology,
1998 WL 377649 (Wash. Pol. Control Bd. June 1, 1998) (PCHB No. 96-257) [hereinafter
Memorandum of Points]; Letter from Dr. Arthur Whiteley, supra note 88, at 1.

105 See Memorandum of Points, supra note 104, at 2.
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salmon introducing new diseases and parasites to the native popula-
tions.106

Wild salmon populations also face the threat of the escape of ex-
perimental, genetically engineered fish.!®” Transgenic fish receive
genes from other fish and organisms, and these alterations produce
fish that grow faster and are more resistant to disease.l% Scientists
categorize transgenic fish exhibiting altered traits as non-native fish.1%
Transgenic fish have the potential to harm native populations in the
same ways as traditional non-native species.!’® For example, they
might win the battle against native populations for food or spawning
sites if they contain growth hormone genes making them larger than
wild fish.1!1 Furthermore, escaped transgenic fish might transfer their
genetic material to native populations through breeding, resulting in
altered genetics in native populations.!12

II. AQUACULTURE ALTERNATIVES FOR REDUCING POLLUTION

The technology exists to reduce the amount of pollution salmon
fish farms generate.!!3> The most favorable approach to reducing pol-
lution is source reduction—and preventing or reducing the produc-
tion of pollutants at the farm site.!'* Other options, in decreasing or-
der of effectiveness, consist of recycling and reusing wastes, treating
wastes, and lastly disposing of wastes in the environment.!1%

A. Alterations to Aquaculture Feed

One source-reduction approach to reducing nutrient pollution is
reducing the amount of feed not eaten in aquaculture systems.!1¢ In-
creasing the proportion of feed that fish consume and then retain in

106 See supra note 89 and accompanying text.

107 See GOLDBURG & TRIPLETT, supra note 2, at 55,

108 See Elliot Entis, Aquabiotech: A Blue Revolution?, WORLD AQUACULTURE, March 1997,
at 12-15; E. Hallerman & A. Kapuscinski, Potential Impacts of Transgenic and Genetically Ma-
nipulated Fish on Natural Populations: Addressing the Uncertainties Through Field Testing, in GE-
NETIC CONSERVATION OF SALMONID FIsHES 93, 95 (Joseph G. Cloud & Gary H. Thorgaard
eds., 1993).

109 See GOLDBURG & TRIPLETT, supra note 2, at 11,

110 See id. at 56.

111 See id.

112 See id.

113 See generally id. at 63—84.

14 See id. at 12-13.

115 See GOLDBURG & TRIPLETT, supranote 2, at 13.

16 See id. at 63—64.
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their bodies can significantly lessen the amount of nutrient waste.!”
Similarly, salmon farmers have reduced feed conversion ratios, the
efficiency of feed to livestock product, by about fifty percent in the
last two decades, which has simultaneously resulted in an eighty per-
cent decrease in discharged solids from fish farms.1® One way to re-
duce the feed conversion ratio is to reduce the amount of fishmeal in
feed.!!® Fishmeal, in general, contains more phosphorous than fish
can absorb, and the fish release the unused phosphorous into the en-
vironment in the form of fish wastes and fecal matter.!?0 Fish require a
large amount of protein in their diets, which is the reason for the fre-
quent use of fishineal in feed.!?! Potential high-protein substitutes for
fishmeal include soybean meal; wheat and corn gluten meal; and, sin-
gleell proteins from algae, fungi, and bacteria.!?2 The use of plant
proteins in feed reduces the discharge of phosphorous into the envi-
ronment because plant proteins contain less phosphorous than
fishmeal.1?® Using feed that contains less phosphorous has the poten-
tial to decrease the amount of phosphorous discharged as effluent by
between thirty and eighty percent.124

The right composition of feed, characterized by optimized levels
of amino acids and high levels of fat, also reduces nitrogen excreted
by fish.1?> An extrusion process, whereby fish feed undergoes a treat-
ment of high pressure and heat followed by a quick lowering of pres-
sure, results in feed characterized by enhanced digestibility and high
fat levels.12¢ The extrusion process also increases the floating time of

17 See id. at 64.

U8 See id. at 29; J. Lopez Alvarado, Aquafeeds and the Environment, in FEEDING TOMORROW’S
FisH 275, 285 (A. Tacon & B. Basurco eds., 1997).

119 See GOLDBURG & TRIPLETT, supra note 2, at 64-65.

120 See Gary L. Rumsey, Fish Meal and Alternate Sources of Protein in Fish Feeds, 18 FISHER-
1Es 14, 17 (1993) (citing G.H. Ketola, Effect of Phosphorus in Trout Diets on Water Pollution, 6
SarMonIp 12, 12-15 (1982)).

121 See GOLDBURG & TRIPLETT, supra note 2, at 64.

122 See id. at 64-65.

123 See id. at 65; Ruinsey, supra note 120, at 17.

124 See GOLDBURG & TRIPLETT, supra note 2, at 65 (citing G.H. Ketola & B.F. Harland,
Influence of Phosphorous in Rainbow Trout Diets on Phosphovous Discharges in Effluent Water, 122
TraNsACTIONS OF THE AM. FisHERIES Soc’y 1120, 1120-26 (1993)).

15 See Alvarado, supra note 118, at 286-87 (explaining that when feeds are deficient in
amino acids fish will use the amino acids as a source of energy, resulting in the release of
nitrogen, and the use of fat will reduce the amount of protein that fish break down for
energy, again reducing the amount of nitrogen released into the environment); GoLp-
BURG & TRIPLETT, supranote 2, at 65.

1% See Alvarado, supra note 118, at 286; M. Autin, Commercial Aquafeed Manufacture and
Production, in FEEDING TomORROW’s FIsH, supra note 118, at 102,
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feed pellets, which wastes less feed as fish have more time to consume
the feed before it sinks.127

A caveat to using many potential fishmeal substitutes is their high
cost and consequent decreased availability.!?® However, the technology
is available to produce the substitute feeds.?® These substitutes can,
furthermore, become competitive if restrictions on nutrient pollution
from netpens are imposed, if fishmeal prices rise due to the contin-
ued decline of natural fisheries, and/or if the prices of plant proteins
decrease,130

Several other technological innovations are available to reduce
feed waste.! One example is an ultrasonic waste feed controller
which uses a computer to detect when feed is reaching the bottom of
a netpen and halts the feeding.!®? An airlift pipe system is another
alternative technology that collects uneaten feed from mesh nets that
form the bottoms of netpens.!33

B. Polyculture

Polyculture consists of raising more than one species in a single
location, possibly combining fish, bivalves (shellfish), or plants.134
Plants and bivalves effectively remove nutrients discharged by aquac-
ulture operations.!3 The specific form of polyculture utilized in ma-
rine waters consists of seaweed, bivalves, and marine finfish.13¢ The
seaweed absorbs the excess nutrients from the fish, and the bivalves
consume the nutrientinduced excess phytoplankton growth.!37 Fish
farms in the United States are experimenting with seaweed aquacul-
ture.!® One commercial producer of nori seaweed observed greater

127 See Charles C. Botting, Extrusion Technology in Aquaculture Feed Processing, in Pro-
CEEDINGS OF THE AQUACULTURE FEED PROCESSING AND NuUTRITION WORKSsHOP 129, 130
(Dean M. Akiuama & Ronnie K.H. Tan eds., 1991).

128 See GOLDBURG & TRIPLETT, supra note 2, at 64.

129 See generally Ronald W. Hardy, Sustainable Aquaculture and Aquatic Feeds, AQUACUL-
TURE MaG., Mar./Apr. 1997, at 72-77 (detailing innovations in utilizing soybeans and glu-
ten products to produce salmon feeds).

130 See id. at 74 (describing limiting factors on the use of substitute feeds).

131 See GOLDBURG & TRIPLETT, supra note 2, at 66.

132 See id.

133 See Alvarado, supra note 118, at 283,

134 See GOLDBURG & TRIPLETT, supra note 2, at 67-68.

135 See id. at 68.

136 See id. at 69.

137 See id.

138 See id.
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growth rates of the seaweed when grown near salmon netpens.!* An-
other possible polyculture combination under study is sea scallops
growing together with salmon.140

However, barriers and disadvantages to polyculture operations
exist.1¥l The operation of a polyculture system necessitates extra labor
and certain skills to discern the correct combinations and numbers of
species that should grow together.1# Furthermore, the market de-
mand for each of the species in a polyculture operation may be low,
thereby limiting their profitability.1#3 Lastly, raising fish alone may
lead to higher production rates of fish than when raising multiple
species together, making polyculture a less cost-effective option for
fish farmers.14

C. Reducing Use of Chemicals

The use of preventive measures such as vaccines to increase fish
resistance to disease leads to decreased use of drugs to treat sickness
in fish.1** Vaccination appears to be a very satisfactory way to prevent
certain diseases in aquaculture.# Fish receive vaccines either orally,
by injection, or by absorption through the skin.14” Many vaccines are
available for salmon: the United States has licensed fourteen vaccines
for use with salmon.!® The negative aspects of vaccines are their ex-
pense and the skill required in dispensing them.!%

139 See GOLDBURG & TRIPLETT, supra note 2, at 69.

140 See id. at 69-70 (citing NEw ENGLAND F1SHERIES DEV. Ass’N, POLYCULTURE OF SEA
ScALLOPS SUSPENDED FROM SALMON NET PENs (1996)).

141 See T.V.R. PILLAY, AQUACULTURE DEVELOPMENT: PROGRESS AND PROSPECTS 73-74
(1994).

142 See id,

143 See id. at 74.

144 See id.

145 See GOLDBURG & TRIPLETT, supra note 2, at 72,

146 See id.

147 See James W. Avault, Jr., Prevention of Disease, Some Fundamentals Reviewed, AQUACUL-
TURE MAG., Mar./Apr. 1997, at 81.

148 See OFFICE OF TECHNOLOGY ASSESSMENT, CONGRESS OF THE UNITED STATES, SE-
LECTED TECHNOLOGY IN U.S. AQUACULTURE 10 (1995) (citing Joint Subcominittee on
Aquaculture, U.S. Department of Agriculture, Guide to Drug, Vaccine, and Pesticide Use
in Aquaculture (1994)).

199 See FRED P. MEYER, HEALTH AND DISEASE IN AQUACULTURE: SCIENCE, TECHNOLOGY,
AND THE FEDERAL RoLE, 26 (citing Office of Technology Assessment, Current Status of Fed-
eral Involvement in U.S. Aquaculture OTA-BP-ENV-170, and Selected Technology Issues in U.S.
Aquaculture OTA-BP-ENV-171, Oct. 1995).
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Certain practices in aquaculture also reduce the use of pesti-
cides.1® Salmon farms may utilize netpens made from plastic with an-
tifouling chemicals to reduce the incidence of barnacles and algae
attaching to and harming the netpens.!®! Cages made with this special
plastic release less antifoulant pesticides than if the farmers them-
selves spread the chemicals.152

Salmon netpen farms also have several alternatives for reducing
the level of sea lice parasites without the use of chemicals.!®® Selecting
sites with strong water currents and allowing the sites to lie fallow be-
tween crops can aid in reducing levels of sea lice.l® An alternative
biological control to reduce sea lice is the wrasse, a small fish that eats
lice off of salmon.!% In one study, keeping 26,000 salmon clean of lice
required just 600 wrasse.!% In the same study, the netpens not utiliz-
ing wrasse necessitated several chemical treatments to remove lice.!%7
A benefit of using wrasse is that salmon raised in European fish farms
that use wrasse show signs of increased growth rates in comparison to
salmon treated with chemicals.’% Although wrasse are expensive,
treating cages with pesticides may be equally if not more expensive.1>
Other potential downsides to using wrasse are that they often die in
the winter and that they require the use of smaller mesh nets to pre-
vent their escaping from the salmon cages.!®

One effective alternative to wrasse is the use of onions: one fish
farmer in Britain solved his sea lice infestation problem by throwing
seven kilograms of onions into his fish cage every week.!6! The reason
why salmon become lice-free when onions are introduced is not yet

150 See GOLDBURG & TRIPLETT, supra note 2, at 73.

151 See ROBERT R. STICKNEY, PRINCIPLES OF AQUACULTURE 76-77 (1994)[hereinafter
STICKNEY, PRINCIPLES |; GOLDBURG & TRIPLETT, supra note 2, at 74.

152 See GOLDBURG & TRIPLETT, supra note 2, at 74 (citing Interview with J. McGonigle,
Maine Aquaculture Association).

153 See Stewart C. Johnson et al., Crustacean and Helminth Parasites of Seawater-Reared Sal-
monids, AQUACULTURE MAG., Mar./Apr. 1997, at 48.

154 See id.

155 See id. at 50; OFFICE OF TECHNOLOGY ASSESSMENT, supra note 148, at 18, box 2-3.

1% See Stephanie Pain, Salmon Farmers Put ‘Cleaner Fish’ on the Payroll, NEwW SCIENTIST,
Oct. 21, 1989, at 35.

157 See id.

158 See Johnson, supranote 153, at 50.

159 See Pain, supra note 156, at 35.

160 See GOLDBURG & TRIPLETT, supra note 2, at 74; Stephen L. Ott, Onions May Replace
Insecticides for Some British Fish Farmers, FoopReviEw, Oct.-Dec. 1991, at 20.

161 See Ott, supra note 160, at 20.
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clear.1®2 However, onions contain phenolic compounds, already
known to be toxic to fungi, that might also be toxic to sea lice.163

D. Reducing Biological Pollution

The most effective way to prevent fish escapes is to avoid the use
of open netpen systems.}6¢ Still, alterations can be made to open net-
pens to reduce the number of fish escapes.'® Anchoring the netpens
with heavy moorings to help prevent storm damage, for example, re-
duces potential escapes.166

An alternative technology to prevent biological and nutrient pol-
lution is the closed circulating marine system with a closed-wall
cage.16’ This system simulates the floating netpen, but instead of using
nets the tank is made with an imperineable membrane.1® The system
also has a pump directing water into the cage and back out on the
opposite side.!9 These closed-wall cages have the potential to include
a solid waste collection component.'’ The major environmental
benefits of the closed-wall system are its ability to collect solid wastes
and eliminate fish escapes.!” These closed systems are becoming
technically feasible for growing salmon.l”? However, commercial fea-
sibility is not yet determinable due to the necessity of further devel-
opment and improvement of the effectiveness of the system.173

In addition to containment of fish, the use of reproductively ster-
ile fish reduces the biological pollution associated with escaped fish.174
Escaped sterile fish will not interbreed with wild fish or establish their

162 See id.

163 See id.

164 See GOLDBURG & TRIPLETT, supra note 2, at 76. The alternatives to using netpens
that enable fish contaimmnent include using closed systemns on land or using more secured
systems with walls in coastal operations. See id.; Marine Envtl. Consortium v. Department of
Ecology, PCHB No. 96-257, 1998 WL 377649, at *2 (Wash. Pol. Control Bd. June 1, 1998);
infra notes 167-73 and accompanying text.

165 See GOLDBURG & TRIPLETT, supra note 2, at 76.

166 See id.; Gausen & Moen, supra note 93, at 426 (stating that cages’ movement due to
a loss of moorings is an accident resulting in salmon escapes).

167 See Environmental Assessment, supra note 10, at ch. 11, sec. III.

168 See id.

189 See id.

170 See id.

171 See id.

172 See Environmental Assessment, supra note 10, at ch. 11, sec. III.

173 See id. As this Comment focuses on coastal aquaculture, it will not explore offshore
and land-based saltwater systeins that constitute other alternatives to raising salmon, each
with its own costs and benefits. See id. at ch. 11, secs. I, IV.

174 See GOLDBURG & TRIPLETT, supra note 2, at 77.
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own populations.]” A benefit of sterile fish is that they may grow
larger than non-sterile fish as they use their energy for size and weight
gain rather than for sexual development.1’6 The sterilization process is
also inexpensive and readily available.l’”” Many organizations such as
the Atlantic Salmon Federation, the Conservation Council of New
Brunswick, and the International Council for Exploration of the Sea’s
Study Group on Genetic Risks to Atlantic Salmon Stocks recommend
using sterile salmon in aquaculture.}” However, the techniques used
to render fish sterile are not always 100% effective.”

III. THE CLEAN WATER AcCT

Although many alternatives exist to lessen the pollution that fish
farms release, the use of these alternatives by fish farmers has re-
mained minimal due to the limited standards for regulation of
aquaculture under the Clean Water Act (CWA).1% The primary pur-
pose of the CWA is “to restore and maintain the chemical, physical
and biological integrity of the Nation’s waters.”8! Congress, respond-
ing to the nation’s need for clean water supplies, passed the CWA to
create a means by which to reduce the amount of water pollution na-
tionwide.!82 In order to correct the water pollution problem, Congress
prohibited the discharge of pollutants into navigable waters unless
such discharges are in compliance with federal law.!¥3 The CWA
defines the term “discharge of pollutants” to mean “any addition of
any pollutant to navigable waters from any point source.”8¢ Federal
and state permits under the National Pollution Elimnination Discharge

175 See id.

176 See David J. Harvey, Aquaculture: A Diverse Industry Poised for Growth, Foop REVIEW,
Oct.-Dec. 1991, at 23.

177 See Marine Envtl. Consortiumn v. Department of Ecology, PCHB No. 96-257, 1998
WL 377649, at *3 (Wash. Pol. Control Bd. June 1, 1998).

178 See GOLDBURG & TRIPLETT, supra note 2, at 77, 146 (citing INTERNATIONAL COUN-
CIL FOR EXPLORATION OF THE SEA, REPORT OF THE STUDY GROUP OF GENETIC RISKS TO
ATLANTIC SALMON STOCKS (1991)).

179 See OFFICE OF TECHNOLOGY ASSESSMENT, supra note 148, at 30 (stating that sterility
in finfish appears to be 94-100% effective).

180 See supra note 23 and accompanying text. Stricter regulations will propel the use of
such technologies to enable compliance with the regulations. See supra note 130 and ac-
companying text.

181 33 U.S.C. § 1251 (a) (1994).

182 See Jeff L. Todd, Note, Environmental Law: The Clean Water Act—Understanding When a
Concentrated Animal Feeding Operation Should Obtain an NPDES Permit, 49 Oxra. L. Rev. 481,
482-83 (1996).

183 See 33 U.S.C. § 1311(a).

184 74, § 1362(12).
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System (NPDES) control point sources of pollution.!85 To determine
whether a certain source requires a NPDES permit, courts use a test
based on the statutory definition of “discharge of pollutants.”%¢ A
permit is required when a pollutant is added to navigable waters!®
from a point source.!8 The “point source,” “pollutant,” and “added”
elements of this test are explored in the sections below.

A. Sources Requiring NPDES Permits

1. Point and Nonpoint Sources

The CWA divides pollution sources into two categories: “point
sources”8 and “nonpoint sources.”® The term point source signifies
the dividing line categorizing those discharges that the CWA can
regulate and those that it cannot.!®! The statute defines a point source
as “any discernible, confined, and discrete conveyance, including but
not limited to any pipe, ditch, channel, tunnel, conduit, well, discrete
fissure, container, rolling stock, concentrated animal feeding opera-
tion, or vessel or other floating craft from which pollutants are or may
be discharged.”% Nonpoint sources are defined as those sources not
traceable to a single conveyance.!%

185 See National Wildlife Fed'n v. Consumers Power Co., 862 F.2d 580, 582 (6th Cir.
1988) (describing the procedures for controlling pollution under the CWA).

186 See National Wildlife Fed'n v. Gorsuch, 693 F.2d 156, 165 (D.C. Cir. 1982); Consum-
ers Power, 862 F.2d at 583.

187 See 33 U.S.C. § 1362(7) (1994). “The term ‘navigable waters’ means the waters of
the United States including the territorial seas.” Id. “The term ‘territorial seas’ means the
belt of the seas measured fromn the line of ordinary low water along that portion of the
coast which is in direct contact with the open sea and the line marking the seaward limnit of
inland waters, and extending a distance of three miles.” Id. § 1362(8). Most coastal aquac-
ulture establishinents are within this territorial seas category and thereby fall within state
and federal jurisdiction. See Hopkins et al., supra note 16, at 236 (discussing the lack of
regulation for aquaculture beyond the territorial seas in the open oceany.

183 See Gorsuch, 693 F.2d at 165 (utilizing the test to deterinine whether dams are re-
quired to obtain NPDES permits); Consumers Power, 862 F.2d at 583,

189 See 33 U.S.C. § 1362(14); infra note 192 and accompanying text.

190 See Gorsuch, 693 F.2d at 165-66; 33 U.S.C. § 1288(b) (2) (F) (exemplifying the way in
which the CWA and its corresponding regulations refer to nonpoint sources; however a
definition of the term is not provided in the statute).

191 See 2 SHELDON M. Novick ET AL., Law OF ENVIRONMENTAL PrOTECTION § 12.05[1][b]
at 12-51 (1998). “If one’s pollutants end up in ‘navigable waters’ but not by means of a ‘point
source,’ one’s activities are not regulated directly under the [CWA].” Id.

192 33 UU.S.C. § 1362(14) (1994).

193 See WiLLIAM H. RODGERS, JR., HANDBOOK ON ENVIRONMENTAL LAw, § 4.4, at 375
(1977); S. Rep. No.92—414, at 212 (1972), reprinted in 1972 U.S.C.C.ANN. 3668, 3760.
Senator Bob Dole defined a noupoint source as “one that does not confine its polluting
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The EPA has determined that certain fish farms are concentrated
aquatic animal production facilities (CAAPF), which are point sources
requiring NPDES permits.1% A CAAPF includes a hatchery, a fish
farm, any other facility that grows or contains aquatic organisms in a
group of categories defined in the regulations, or a facility that the
EPA Director designates as a CAAPF.1% Any fish farm or facility that is
a CAAPF must obtain a NPDES permit.!% The regulations make a dis-
tinction between cold and warm water fish facilities.197 Cold water fish
facilities, including salmon fish farms, requiring a NPDES permit are
those facilities that discharge pollutants at least thirty days per year,
and produce at least 20,000 pounds of aquatic animals per year or
feed at least 5000 pounds of food during the month with the greatest
feeding.1%8

Currently all of the thirty-three salmon fish farms in the United
States (eight in Washington State and twenty-five in Maine)!% meet
the requirements of a CAAPF as the average salmon fish farm con-
tinuously discharges pollutants and produces approximately twenty-
five tons (50,000 pounds) of aquatic animals per year.2? Many of the
salmon fish farms in Maine applied to the EPA for the required
NPDES permits, but the EPA has issued few of these permits due to
the lack of standards and policy regarding salmon aquaculture.20!
Washington State has granted permits to its salmon fish farms, but the
requirements of these permits are not very strict.?2 Moreover, the
CAAPF categorization does not apply to all other fish farms. For ex-
ample, the entire catfish industry is exempt from the provision be-
cause catfish farms do not discharge pollutants on more than thirty
days per year.203

The Regulations also have a provision for case-by-case designa-
tion by the EPA Director of a facility as a CAAPF.2%* The Director may

discharge to one fairly specific outlet, such as a sewer pipe, a drainage ditch or a con-
duit. . ..” Id.

194 See 40 C.F.R. §§ 122.1(b) (2) (ii), 122.24 (1998).

195 See id. §§ 122 app. C, 122.24(b).

196 See id. § 122.24(a).

197 See id. § 122 app. C(a), (b).

198 See id. § 122 app. C(a).

199 See John Fleischinan, Muddying the Waters: Perils of Fish Farming, AUDUBON, Mar.-Apr.
1997, at 68.

200 See GOLDBURG & TRIPLETT, supra note 2, at 134,

201 See id. at 156.

202 See infra notes 296-98 and accompanying text.

203 See infra notes 284-90 and accompanying text.

204 See 40 C.FR. § 122.24(c) (1998).
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name any cold or warm water fish farm or other facility as a CAAPF if
she decides that the facility adds significant amounts of pollution to
waters of the United States.2%> The Director, in assessing whether to
designate a facility as a CAAPF, must evaluate: (1) the location and
quality of the waters receiving the pollution; (2) the numbers of or-
ganisins the facility can hold, feed, and produce; (3) the amount and
characteristics of the pollutants entering the receiving waters; and, (4)
any other relevant factors in making the CAAPF designation.?%¢ The
owner of a case-by-case designated CAAPF will not need to apply for a
permit until the Director has made an on-site inspection of the facility
and determined that the facility requires regulation through a NPDES
permit.207

A separate Regulation deals specifically with the discharges of
chemical pollutants, such as antibiotics or pesticides, into an aquacul-
ture project.?® The Regulation defines an aquaculture project as “a
defined managed water area which uses discharges of pollutants into
that designated area for the maintenance or production of harvesta-
ble freshwater, estuarine, or marine plants or animals.”?% All aquacul-
ture projects that discharge chemical pollutants require a NPDES
permit to regulate the discharged chemicals.21

2. “Pollutant”

The CWA defines “pollutant” as “dredged spoil, solid waste, incin-
erator residue, sewage, garbage, sewage sludge, munitions, chemical
wastes, biological materials, radioactive materials, heat, wrecked or dis-
carded eqﬁipment, rock, sand, cellar dirt, and industrial, municipal,
and agricultural waste discharged into water.”!1 The CWA extends to
both animate and inanimate pollutants.?!?2 The statute, for example,
regulates fecal coliform (living bacteria) as conventional pollutants.?!3

The chemical and solid wastes associated with fish farming ap-
pear to fall within the definition of pollutants, yet the CWA does not

05 See id. § 122.24(c) (1).

206 See id. § 122.24(c) (1) (i)~(iv).

07 Sep id, § 122.24(c) (2).

208 Se¢ 33 U.S.C. § 1328 (1994); 40 C.F.R. § 122.25,

20940 C.FR. § 122.25(b).

210 See id. § 122.25(a).

21 33 U.S.C. § 1362(6).

22 See Marine Envtl. Consortium v. Departinent of Ecology, PCHB No. 96-257, 1997
WL 394651, at *4 (Wash. Pol. Control Bd. May 27, 1997).

13 $0¢ 33 U.S.C. § 1314(a) (4).
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define “biological materials.”!* Courts have interpreted “biological
materials” broadly to include “live fish, dead fish and fish remains.”2
One court stated, “[f]ish ... constitute biological materials, and
therefore clearly fall within the definition given in [the CWA].”16 The
Washington Pollution Control Board has also found that escaped
salmon are “agricultural or industrial waste,” another statutory exam-
ple of the definition of pollutant.?2!” As the federal government also
considers aquaculture to be a form of agriculture, escaped salmon
may similarly be treated as agricultural or industrial waste under the
CWA 218

3. “Added”

The CWA does not define the word “added,” although courts
have reviewed the EPA’s definition of the word.?® A pollutant is
deemed “added” when a point source “physically introduces a pollut-
ant into water from the outside world.”2 To be added into the water,
a pollutant, therefore, must be introduced into the water from outside
the water.22

In National Wildlife Federation v. Consumers Power Co., the Sixth Cir-
cuit held that a hydro-electric facility’s release of dead fish and fish
parts did not violate the CWA.222 While the EPA acknowledged, in
Consumers Power, that dead fish were pollutants, it also maintained that
only a pollutant introduced into water from the outside world is
“added” to the water.22® Similarly, the defendant, Consumers Power

214 See Marine Envtl. Consortium, 1997 WL 394651, at ¥4 (discussing the meaning of the
term biological pollution and determining that salmon fall within the meaning of biologi-
cal pollutant).

215 National Wildlife Fed'n v. Consumers Power Co., 862 F.2d 580, 583 (6th Cir. 1988);
see Association of Pac. Fisheries v. EPA, 615 F.2d 794, 802 (9th Cir. 1980) (determining that
fish residuals in water discharged froim seafood processing plants are pollutants).

216 National Wildlife Fed'n v. Consumers Power Co., 657 F. Supp.f1989, 1007 (W.D.
Mich. 1987).

217 WasH. REv. CODE ANN. § 15.85.010 (West 1998).

218 See ROBERT R. STICKNEY, AQUACULTURE IN THE UNITED STATES: A HisTORICAL SUR-
VEY 228 (1996) (stating that the Department of Agriculture was involved in the aquaculture
industry in the late 1970s and that it conwrolled the specific area of inland species which were
of commercial interest) [hereinafter STICRKNEY, HisTorICAL SURVEY]; 33 U.S.C. § 1362(6).

219 See Consumers Power, 862 F.2d at 584—87; National Wildlife Fed’n v. Gorsuch, 693
F.2d 156, 174-77 (D.C. Cir. 1982) (holding that the EPA has the discretion to define the
term “added”).

220 Gorsuch, 693 F.2d at 175; see Consumers Power, 862 F.2d at 584.

221 See Consumers Power, 862 F.2d at 588-89; Gorsuch, 693 F.2d at 174-75.

222 See Consumers Power, 862 F.2d at 581.

228 See id. at 585, 588—89.
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Company, argued in the case that there was no addition of a pollutant
because the fish were already in the water.2?* In deferring to the EPA’s
interpretation, the Sixth Circuit held that as the fish never left the wa-
ter, the plant did not add a pollutant when it removed the water,
crushed the fish, and released the fish and water back into Lake
Michigan.??

The court in Consumers Power did not consider the return of dead
fish and fish parts to the water by a hydro-electric facility to constitute
an “addition of a pollutant.”26 By contrast, seafood processors are
deemed to add pollutants to the water when they release dead fish
and fish parts back into the water.??’” Fishermen first remove the fish
from the water, the seafood processors then process the fish, and
finally the seafood processors discharge the fish wastes into the wa-
ter.?28 The EPA signified its belief that the fish wastes were pollutants
added to the water by issuing effluent guidelines covering the seafood
processors’ discharges.??d Thus, the contrast between the two settings
reveals that the CWA has not been utilized to regulate dead fish and
fish parts in one context (when discharged by hydro-electric facili-
ties), but has been employed to regulate them in another (when dis-
charged by seafood processors).2? The EPA explains this seemingly
artificial distinction by noting that the seafood processors actually re-
move the fish from the water and later introduce the dead fish and
fish parts into the water as waste, whereas the hydro-electric facility
never technically removes the fish from the water.23!

B. NPDES Permits

The CWA reflects Congress’s determination that the most effec-
tive regulation method for point source discharges was the NPDES
mandatory permit program.?®2 The NPDES program requires that
every point source discharging pollutants into the waters of the

224 See National Wildlife Fed'n v. Consumers Power Co., 657 F. Supp. 989, 1008 (W.D.
Mich. 1987).

225 See National Wildlife Fed’n v. Consumers Power Co., 862 F.2d at 585 (6th Cir. 1988).

22 See id.

227 See id.

228 See id.

229 See 40 C.F.R. § 408 (1998); see also Association of Pac. Fisheries v. EPA, 615 F.2d 794,
801 (9th Cir. 1980) (ruling on a challenge to the seafood processors’ effluent guidelines).

2% See Consumers Power, 862 F.2d at 585.

231 See id. at 585-86.

22 See 33 U.S.C. § 1342 (1994).
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United States obtain a permit.23® The NPDES program mandates con-
ditions and standards of quality, often in the form of effluent limita-
tions, to insure that all point sources comply with the CWA.2*¢ Con-
gress granted the EPA the authority to administer the NPDES
program.?®> However, state pollution control agencies may issue
NPDES permits upon approval by the EPA.2%

1. Effluent Limitations

The CWA imposes effluent limitations through two avenues:
technology-based standards and water quality-based standards.?¥
Permits for discharges in certain industries must contain EPA-
established limits based on uniform technology-based effluent limita-
tion guidelines.?3¥ The CWA authorizes the EPA Administrator to es-
tablish effluent limitation guidelines.?3? These guidelines reflect the
pollution reduction that a certain technology can attain and thereby
limit the quantity of pollutants that a source may release.?* These
effluent limitations, often expressed numerically, represent exact re-
strictions on discharges and limit the concentrations, amounts, and
rates of substances that a point source may discharge.?*! The regula-
tions also place limits on certain pollution measurement parameters
such as pH and biochemical oxygen demand (BOD).2#2 BOD, for ex-
ample, measures the amount of organic matter in the water, indicat-
ing the biological pollution in the water.24?

The standards utilized to determine technology-based effluent
limitations will depend on what type of pollutant is involved: toxic,

233 See id. § 1342(a) (1).

234 See generally Rristy A. Niehaus, Clean Water Act Permitting: The NPDES Program at Fif-
teen, 2 NAT. RESOURCES & ENV'T 16 (1987) (explaining the NPDES permitting process and
relevant terminology).

235 See 33 U.S.C. § 1251(d).

256 See id. § 1342(b).

237 See id. 8§ 1311(b) (1) (A)-(C), (b)(2) (E), 1312(a).

238 See Niehaus, supra note 234, at 19.

239 See 33 U.S.C. §1314(b)(2) (1994); see also E.I. du Pont de Nemours & Co. v. Train,
430 U.S. 112, 112-14 (1977) (upholding the Administrator’s authority to issue the 1977
effluent limnitations).

240 See Niehaus, supra note 234, at 19.

241 See 33 U.S.C. §1362(11) (defining “effluent limitation” as “any restriction estab-
lished by a State or the Administiator on quantities, rates, and concentrations of chemical,
physical, biological, and other constituents which are discharged from point sources into
navigable waters . . .”).

222 See Natural Resources Defense Council, Inc. v. EPA, 822 F.2d 104, 111 (D.C. Cir.
1987) (discussing the various effluent limitations used in discharge permiits).

243 See id.; supra Section 1(A) (1).
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conventional, or nonconventional.2#* The CWA defines toxic pollut-
ants as:

those pollutants, or combinations of pollutants, including
disease-causing agents, which after discharge and upon ex-
posure, ingestion, inhalation or assimilation into any organ-
ism, either directly from the environment or indirectly by
ingestion through food chains, will, on the basis of informa-
tion available to the Administrator, cause death, disease, be-
havioral abnormalities, cancer, genetic mutations, physio-
logical malfunctions (including malfunctions in reproduction)
or physical deformations, in such organisms or their off-
spring.245

Conventional pollutants include “pollutants classified as biological
oxygen demanding, suspended solids [TSS], fecal coliform and
pH.”% Pollutants that are neither conventional nor toxic are non-
conventional pollutants.24” Some examples of nonconventional pol-
lutants include ammonia, chlorine, color, and iron.248 The EPA has
also designated settleable solids as a nonconventional pollutant be-
cause Congress did not assign them as either a toxic or a conventional
pollutant.2#

The limitations on toxic pollutants and existing nonconventional
pollutants reflect the reduction in discharge achievable through the
“application of the best available technology economically achievable
(BAT).”?0 Congress, in establishing the BAT standard, intended that
the EPA use the most up-to-date technology and scientific research in
setting effluent limitations.2! Therefore, the EPA, in setting BAT lim-
its, looks to the emission limitations achieved by the “optimally oper-
ating” member of an industry.?>2 Furthermore, in basing effluent limi-
tations on BAT limits, the EPA must show that the technology is
available and that the cost of attaining the limitations is achievable.

24 Se¢ 33 U.S.C. § 1311(b) (2) (A)-(E).

245 Id. § 1362 (13).

246 I, § 1314(a) (4).

247 See Natural Resources Defense Council, 822 F.2d at 110 n.5.

248 See ZYGMUNT J.B. PLATER ET AL., ENVIRONMENTAL LAw AND PoLicy: NATURE, Law,
AND SocIETY 523 (2d ed. 1998).

249 See Rybachek v. EPA, 904 F.2d 1276, 1292 (9th Cir. 1990).

2033 U.S.C. §1311(b)(2) (A) (1994).

251 See Kennecott v. EPA, 780 F.2d 445, 448 (4th Cir. 1985).

252 See id,
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However, no formal comparative cost-benefit analysis is necessary.253
The CWA, however, allows for modifications of the effluent limitations
upon a showing that a point source is not economically capable of
adhering to the required limitations.?* In establishing effluent limita-
tions in the case of toxic pollutants, the EPA must also consider:

the toxicity of the pollutant, its persistence, degradability,

the usual or potential presence of the affected organisms in

any waters, the importance of the affected organisms and

the nature and extent of the effect of the toxic pollutant on

such organisms, and the extent to which effective control is

being or may be achieved under other regulatory author-

ity.255

Effluent reductions of conventional pollutants are to reflect the
application of the “best conventional pollutant control technology
(BCT)” standards.?5¢ In setting BCT limits, the EPA will look at the
average effluent limitations achievable by a group of optimally per-
forming members of an industry.?>” BCT assessments also include two
cost tests: first, an examination of the relationship between the costs
of reducing discharges of conventional pollutants and the resulting
benefits the water derives from the reductions, and, second, a com-
parison of the cost to that of how much municipal treatment works
would pay to treat the same discharges.?58

Three significant differences can be seen to exist between BAT
and BCT assessments. First, the two assessments set effluent limita-
tions for different pollutants: BAT targets toxic and nonconventional

253 See Association of Pac. Fisheries v. EPA, 615 F.2d 794, 816 (9th Cir. 1980); PLATER ET
AL., supra note 248, at 521; Sharon Elliot, Note, Citizen Suits Under the Clean Water Act: Wait-
ing for Godot in the Fifth Circuit, 62 TUL. L. REv. 175, 178-79 (1987).

254 See 33 U.S.C. § 1311(c).

25 Id. § 1317(a) (2).

26 Id. §1311(b) (2) (E).

257 See Karen M. Wardzinski et al., Water Pollution Control under the National Pollutant Dis-
charge Elimination System, in THE CLEAN WATER AcT HANDBOOK 8, 17 (Parthenia B. Evans
ed., 1994). BPT (best practicable control technology currently available) is the threshold
level of control for all conventional pollutants. See id. BCT assessment of conventional
pollutants is a more stringent standard than BPT, but the two assessiments share the re-
quirement of looking at a group of the best pexrformers in an industry. See id. The evalua-
tions of the two technologies differ because BPT has a more limited cost analysis as com-
pared to BCT. See id. at 17-18; infra note 258 and accompanying text.

28 See 33 U.S.C. § 1314(b) (4) (B) (1994); see also Wardzinski et al., supra note 257, at
18-19 (describing in detail the two cost analyses in the BCT assessment: the first in this
text is the “industry cost-effectiveness test” and the second is the “POTW costcomparison
test”).
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pollutants, while BCT targets conventional pollutants.25? Second, cost
plays a lesser role in setting BAT limits than in setting BCT limits.2%
BCT requires a formal cost-benefit analysis whereas BAT requires ad-
dressing cost as a factor in the assessment, but to a lesser degree than
a cost-benefit analysis.?®! Lastly, the BAT and BCT analyses look at dif-
ferent subsets of members of an industry to determine achievable
effluent limitations.262 BAT looks to the single member of an industry
achieving the greatest effluent limitations whereas BCT examines only
the average limitations attainable by a group of optimally operating
members of an industry.262 On the whole, BAT results in more strin-
gent standards because cost plays a small role in the assessinent of
available technologies, as the cost test requires no formal cost-benefit
analysis, and the effluent limitations are based on the single, optimally
operating member of an industry rather than an average of a group of
members.26¢ However, both of the above technology standards are
performance standards, meaning that the permittee must achieve cer-
tain limitations, but the CWA does not require a permittee to use a
specific, designated technology to do so0.265 Rather, a permittee can
utilize any technology to meet the effluent limitations.266

Water quality-based standards impose effluent limitations on
point sources based on the amounts and kinds of pollutants in the
water into which the point source discharges.?®” In general, these
standards are created, interpreted, and enforced by state officials
rather than by EPA officials.?®® These limitations supplement technol-
ogy-based standards and protect specific bodies of water, ensuring that
a body of water maintains a quality level that protects human health
and the environment.2®? In the event that the technology-based stan-
dards are insufficient to make a body of water available for its in-
tended uses, the EPA or states are to create water-quality based limita-

29 See supra notes 250, 256 and accompanying text.

260 See Association of Pac. Fisheries v. EPA, 615 F.2d 794, 817-18 (9th Cir. 1980).

21 See supra notes 253, 258 and accompanying text.

22 See supra notes 252, 257 and accompanying text.

263 See id.

24 See Kennecott v. EPA, 780 F.2d 445, 448 (4th Cir. 1985); supra notes 244-63 and ac-
companying text.

265 See PLATER ET AL., supra note 248, at 502 n.2.

266 See id.

267 See 33 U.S.C. § 1312(a) (1994).

28 See WiLLIAM H. RODGERs, JR., ENVIRONMENTAL Law, § 4.7(A) (1), at 34243 (2d ed.
1994).

269 See 33 U.S.C. § 1312(a) (1994).
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tions to achieve water quality enhancements.2’® The standards, repre-
senting the legally permissible amounts of pollutants allowed in a
specific body of water, may either be quantitative or descriptive and
are specific to a particular body of water.2”! Descriptive standards of-
ten refer to the appearance of the water.2"2

2. Permit Terms

Permit terms for a specific source will vary depending on
whether the EPA or the state is the permit-issuer, and on the individ-
ual characteristics of the discharge and source.?” The EPA, however,
has established specific ininimum requirements for all permits.2* The
permits all contain a number of boilerplate terms including, among
others, requirements to mitigate violations, to allow EPA officials to
inspect the facility, and to monitor and report one’s activities.2” Also,
the typical permit requires that the permittee test its discharges at
regular intervals to assess the quantity of discharged pollutants.?’
Most permits will also contain particular requirements concerning a
specific discharger.?”” The permit adapts the effluent limitations to
individual sources by setting specific discharge liitations to which
individual sources must adhere.?”® The terms and conditions of the
permit will include these calculated numerical requireinents.?’? In the
event that the EPA has not set effluent limitations, the CWA calls for
the permit issuer (either the EPA or a state) to establish limitations on
a case-by-case basis according to the permit issuer’s best professional
judgment.28 Both the state and the EPA, when establishing these lim-

270 See id.

271 See RODGERS, supranote 268, § 4.7(A) (1), at 343.

272 See id. at 343—44. One example of a descriptive standard is “surface waters must be
‘free from floating debris, scum and other floating materials attributable to municipal,
industrial or other discharges. . .."" Id. at 343 (citing U.S. EPA, GUIDELINES FOR DEVELOP-
ING OR REVISING WATER QUALITY STANDARDS UNDER THE FEDERAL WATER PorLuTioN
CONTROL ACT AMENDMENTS OF 1972, at 23 (1973)).

273 See Niehaus, supra note 234, at 19.

274 See id.

275 See id.

276 See 40 C.F.R. § 122.41(j) (1998).

277 See Niehaus, supra note 234, at 19,

278 See Elliot, supra note 253, at 179.

279 See Natural Resources Defense Council, Inc. v. Costle, 568 F.2d 1369, 1378 (D.C. Cir.
1977). The EPA asserts that “[a]n effluent limitation must be a precise number in order
for it to be an effective regulatory tool; both the discharger and the regulatory agency
need to have an identifiable standard upon which to determine whether the facility is in
compliance.” Id.

280 See Niehaus, supra note 234, at 19.
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its, must take into account the same standards the EPA considers in
setting national effluent limitation guidelines.28!

IV. DIFFERENT STATES’ TREATMENT OF F1SH FARMS

As mentioned earlier, the lack of national effluent limitations re-
sults in differences among states in regulating pollution from fish
farms.282 These differences in treatment stem from the states’ deci-
sions to use different water quality standards to regulate aquaculture
within their borders.283

A. Variations Between States

Mississippi and Arkansas are examples of states that do not regu-
late a sector of their aquaculture industries: their catfish aquaculture
operations.28 Both states decided not to regulate the catfish industry,
which constitutes the majority of the aquaculture industry in both
states, under the CWA permit requirements because catfish ponds do
not meet the 30-day discharge threshold in the regulations.?8® Missis-
sippi has issued only one permit for a catfish aquaculture facility and
Arkansas has issued none,286

Experts have noted that this non-regulation is problematic be-
cause the catfish industry exceeds all other aquaculture operations in
Mississippi and Arkansas, and also leads the entire nation in the total
production of fish.287 As a result of the non-regulation of catfish, these
states essentially subsidize growth in the industry by reducing the ex-
penses of growing catfish by taking environmental costs out of the
equation.?®® Exempting such a large industry lessens these states’ abil-
ity to control discharge pollution and state water quality because of
the amount of pollution the catfish industry emits.?8% The exemption
from regulation of the entire catfish industry is similar to the lax regu-

B See id.; infranotes 303-07 (describing the process by which the EPA creates national
effluent limitations for an industry).

282 See GOLDBURG & TRIPLETT, supra note 2, at 108.

23 See id. at 17; infra Section IV.A.

284 See GOLDBURG & TRIPLETT, supra note 2, at 111; Rychlak & Peel, supra note 4, at
856.

285 See GOLDBURG & TRIPLETT, supra note 2, at 111; Rychlak & Peel, supra note 4, at
856.

26 See GOLDBURG & TRIPLETT, supra note 2, at 111.

287 See Rychlak & Peel, supra note 4, at 856 (discussing concerns regarding delegation
of NPDES permitting authority to the states).

288 See id.

289 See id.
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lation standards imposed on salmon netpen operators in Washington
that also leads to externalization of environmental costs.?%

In contrast to Mississippi and Arkansas, Minnesota regulates
ponds that release pollutants fewer than thirty days per year because
the effluents tend to have high concentrations of pollutants.2’! Min-
nesota mandates that all aquaculture ponds collect and properly dis-
pose of fish wastes and effluents.?®? This regulation forces pond op-
erators in Minnesota to internalize the costs of environmental
degradation, increasing the expense of participating in the aquacul-
ture industry.2%

B. Variations Within a State

Environmental standards for effluents from aquaculture vary not
only between states but also among the various types of aquaculture
within a state.??* Minnesota requires that netpen systems meet the
same standards as other aquaculture facilities: all aquaculture facilities
must collect, treat, and properly dispose of all uneaten fish food and
all fish wastes.2%

In contrast, Washington does not require its salinon netpen op-
erators to collect all of their wastes.2% Rather, Washington only re-
quires that the operators utilize certain best management practices, by
imposing vague standards regarding the running of a fish farm, such
as “using properly sized feed for the size of the fish in an individual
netpen.”” These best management practices are based on state
officials’ assessment that no economically feasible alternatives exist for
collecting and removing wastes from the netpens.?%

290 See infra notes 296-302 and accompanying text,

21 See GOLDBURG & TRIPLETT, supra note 2, at 111 (citing MINNESOTA PoLLUTION
CONTROL AGENCY, STATEMENT OF NEED AND REASONABLENESS IN THE MATTER OF Pro-
POSED RULES GOVERNING REQUIREMENTS FOR AQUACULTURE FACILITIES, MINNESOTA
RuLEs ParT 7050.0216).

292 See infra note 295 and accompanying text.

293 See supra note 289 and accompanying text.

294 See GOLDBURG & TRIPLETT, supra note 2, at 111.

295 See MINN. R. 7050.0216 subpt. 3A (1999); GOLDBURG & TRIPLETT, supra note 2, at
111.

2% See GOLDBURG & TRIPLETT, supra note 2, at 111 (citing WaSHINGTON STATE DE-
PARTMENT OF EcoLoGy, MODEL MARINE NETPEN WasTE DISCHARGE PERMIT aND CONDI-
TIONS (1996)).

297 Id.

298 See id. (citing WASHINGTON STATE DEPARTMENT OF ECOLOGY, FACTSHEET FOR Ma-
RINE NETPEN NPDES PErMIT (1996)).
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However, Washington mandates stricter regulations for upland
aquaculture, facilities on land including tanks and ponds, than for
marine netpens.?* Upland facilities must meet specific limitations of
discharged suspended and settleable solids.3¥ Due to this discrepancy,
the state favors the least environmentally desirable aquaculture sys-
tem: the netpen.3?! As the state does not require netpen operators to
collect and dispose of their wastes to meet the state standards, the
netpen operators are able to externalize more of the environmental
costs associated with aquaculture than upland operators.302

V. EFFLUENT LIMITATIONS FOR FISH FARMS

Development of national effluent limitations will ensure that
states and the federal government uniformly regulate fish farms.303
Developing these limitations will be a complex process and could take
up to five years from start to finish.3* The EPA, in order to establish
limitations in any industry, must: (1) perform an analysis of industry
information to determine whether individual limitations are neces-
sary for the different sectors within an industry;*> (2) compile a
group of possible control options for the industry; (3) evaluate the
costs, the amount of effluent reduction, and the environmental im-
pact of these options;3% (4) utilize data from the options to create the
proposed limitations; (5) publish the proposed limitations in the Fed-
eral Register; (6) review and incorporate commments into a final regu-

299 See id.

300 See id. (citing WASHINGTON STATE DEPARTMENT OF EcoLoGy, UpLAND FINFISH
HATCHING AND REARING GENERAL PERMIT FACT SHEET).

301 See GOLDBURG & TRIPLETT, supra note 2, at 111,

302 See id.

303 See Natural Resources Defense Council, Inc. v. Costle, 568 F.2d 1369, 1378 (D.C. Cir.
1977) (stating that “the primary purpose of the effluent limitations and guidelines was to
provide uniformity among the federal and state jurisdictions’ enforcing the NPDES pro-
gram and prevent the ‘Tragedy of the Commons. . ..”").

%4 See Wardzinski et al., supra note 257, at 21-22.

305 See ENVIRONMENTAL PROTECTION AGENCY, OFFICE OF ENFORCEMENT, DEVELOPMENT
DocUMENT FOR PROPOSED EFFLUENT LIMITATIONS GUIDELINES AND NEW SOURCE PERFORM-
ANCE STANDARDS FOR THE FIsH HATcHERIES AND FarMs PoOINT SOURCE CATEGORY 11
(1974). The analysis of the industry includes a consideration of whether differences exist in
the following factors: product, wastes generated, treatability of wastewater, production proc-
ess, facility size and age, geographic location, and raw materials, which would require the
development of individual limitations for different sectors of the industry. See id. at 11, 53.
The next step of the analysis involves determining the raw waste characteristics for each sec-
tor of the industry. See id. at 11.

306 See id. at 12. This information is theu interpreted to determine which technology
constitutes BAT, etc., to aid in developing the appropriate effluent limitations. See id.
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lation; and, (7) most likely prepare to defend the limitations in ensu-
ing litigation.307

A. Draft Proposed Effluent Limitations for Fish Farms

The EPA has shown that it is possible to draft effluent limitations
for aquaculture because it wrote a development document for pro-
posed effluent limitations for fish farms twenty-five years ago, in
197438 During the early 1970s, there had been much discussion
about regulating aquaculture effluents due to their increase, but the
draft limitations never amounted to a formal promulgation of na-
tional effluent limitation standards.?® Instead, the EPA decided to
defer to the states for development of water quality standards to con-
trol pollution from fish farins.?¢

The reason for the EPA’s deferral may have been widespread en-
thusiasin for the rapid expansion of aquaculture, as aquaculture was
seen as the next great contributor to the nation’s and the world’s food
supplies.?!! In light of this enthusiasm, the federal government fo-
cused on generating research and development funds to promote the
aquaculture industry instead of developing aquaculture pollution
regulations.3!2

However, as demands for regulation of aquaculture effluents are
currently increasing, examining the draft limitations is helpful to see
what potential effluent linitations might look like.?3 The draft limita-
tions focused on land aquaculture facilities such as ponds and race-
ways and created different limitations for native fish and non-native
fish.3"* Finding that technologies existed to enhance the quality of
discharges from the fish farms, the EPA proposed limitations for the

%7 See Wardzinski et al., supranote 257, at 21-22; ENVIRONMENTAL PROTECTION AGENCY,
supranote 305, at 11.

308 See generally ENVIRONMENTAL PROTEGTION AGENCY, supra note 305 (discussing the
effluent reductions attainable through varying technologies).

309 See STICKNEY, PRINCIPLES, supra note 151, at 244.

310 See id.

311 See STICKNEY, HISTORICAL SURVEY, supra note 218, at 226-27.

312 See id. at 228-29 (detailing Congress’s efforts to increase funding for the research
and development of aquaculture).

313 Se¢ STICKNEY, PRINCIPLES, supranote 151, at 244,

314 Se¢e ENVIRONMENTAL PROTECTION AGENCY, supra note 305, at 1 (discussing the sub-
categories covered by the document: native fish in flow-through culturing systems, native
fish in pond culturing systems, and non-native fish culturing systems).
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following pollutants: suspended solids,3!® settleable solids,?'¢ ammonia-
nitrogen, and fecal coliform.?17 Although the draft limitations did not
restrict the allowable increase in BOD or the discharge of other nutri-
ents such as nitrogen or phosphorous, the EPA was able to determine
the effect of fish farms on BOD and the rate and concentration of the
nutrient wastes discharged by a facility.31® In the discussion of waste
characteristics from non-native fish, the draft limitations also raised
the issue that escaped fish from fish farms were biological pollutants
because they competed with valuable species and destroyed habi-
tats,31% The draft limitations further recognized the role that feeding
practices and the feed conversion ratio played in minimizing pollu-
tion from fish farms,320

B. European Examples of Effluent Limitations

Certain European countries, including Cyprus, Poland, Turkey,
France, Denmark, Greece, and the Netherlands limit fish farm
effluents discharged into marine waters.32! Cyprus,. for example, has
set effluent limitations on changes in temperature, BOD, pH, and the

315 See Norma Dove-Edwin, A Study of Four Different Effluent Treatment Systems in
the Control of Fish Farm Efflueut 7 (1989) (unpublished M.S. thesis, Institute of Aquacul-
ture, University of Stirling (Scotland)) (on file with the Minnesota Pollution Coutrol
Agency Library). Suspended solids, as well as settleable solids discussed below, are com-
posed of waste food and fish excrement. See id. The suspended solids parameter measures
the amount of suspended material that could be removed by filtration. See ENVIRON-
MENTAL PROTECTION AGENCY, supra note 305, at 104.

316 See ENVIRONMENTAL PROTECTION AGENCY, supra note 305, at 68-69. Settleable sol-
ids consist of the amount of solids that settle within one hour under tranquil conditions.
See id.

317 See id. at 5-7.

38 See id. at 61-99 (summarizing the data on the characteristics of the waste dis-
charged from the fish farms). The report of the draft limitations states that the other nu-
trients are not limited because the extent to which various treatment processes reduce the
amount of nutrients in the discharged water must still be examined, and advanced treat-
ment technologies had not yet been demoustrated to be effective at that timme. See id. at
102. A more recent document states that it is necessary to monitor suspended solids, BOD,
total nitrogen and phosphorous, as well as ammonia. See WoRKSHOP ON FisH FARM
EFFLUENTS AND THEIR CONTROL IN EC CounTries 27 (Harald Rosenthal et al. eds., 1993)
[hereinafter WORKSHOP].

319 See ENVIRONMENTAL PROTECTION AGENCY, supra note 305, at 98-99. Also in the dis-
cussion of the selected pollution parameters for the fish farms, the author for the draft
limitations suggests that “biological pollutants are considered to be of pollutional
significance in non-native fish culturing operations.” See id. at 101.

320 See id. at 114-15,

321 See WORKSHOP, supra note 318, at 13, 45, 51 (detailing the findings of a comparative
study of the European nations’ legislation regulating control of effluent discharges from
fish farms).
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amount of suspended solids discharged from fish farms.??2 Poland has
also set standards for effluents discharged into marine waters.3?
These standards specify the upper-inost allowable level of pollutants in
effluents.3?t Turkey has prohibited the discharge of hazardous materi-
als into marine waters and also set various effluent quality standards
for other discharges.??® Lastly, France, Denmark, Greece, and the
Netherlands limit the amount of nitrogen and phosphorous dis-
charged into their marine waters.326 As these regulations are still rela-
tively new, their effectiveness has not yet been assessed.32” Moreover,
one member of the Food and Agriculture Organization of the United
Nations stated that much government monitoring and enforcement
will be necessary for these aquaculture regulations to be effective.32

VI. CWA REGULATION OF FisH FARM EFFLUENTS

The growth in the number, size, and production capability of fish
farms in the last few decades has led to widespread demand for regu-
lation of fish farm effluents due to the increased discharges of pollut-
ants including solid wastes and effluents, chemical pollutants, and es-
caped fish.3?® The current system of regulating fish farms without
federal standards has proven unsuccessful because: (1) the EPA and
the states have issued few NPDES permits so that many dischargers
remain unregulated; (2) the states are not consistent in the way they
regulate fish farms so that some fish farmers are able to externalize
more environmental costs than others; and, (3) the unregulated dis-
charge of pollutants results in extensive adverse environmental ef-
fects,3% A strategy for enhanced regulation of salmon fish farms and
the aquaculture industry in general includes: increasing the number
of fish farms that are required to obtain NPDES permiits, and setting
federal effluent lirnitations.

322 See id. at 51.

323 See id. at 50.

324 See id.

325 See id. at 49.

326 See WORKSHOP, supra note 318, at 13,

327 See id. at 46.

328 See id.

329 See STICKNEY, PRINCIPLES, supra note 151, at 244; see also supra Section 1 (discussing
the adverse environmental effects of fish farms).

330 See supra Sections I, IV,
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A. The EPA Should Revise Its Standards for Determining Which Fish Farms
Constitute Point Sources

The CAAPF designation requirements in the Code of Federal
Regulations are too lax.?¥! The requirement that facilities which dis-
charge at least thirty days per year are point sources that must obtain
NPDES permits is currently ineffective as it allows for entire sectors of
the aquaculture industry, such as catfish ponds, to remain entirely un-
regulated under the CWA.3%2 Although salmon farms are not ex-
empted under the thirty-day provision, catfish ponds are and, as a re-
sult, Mississippi and Arkansas regulate very few of their catfish
ponds.?3 Furthermore, the requirements that certain aquaculture
facilities need a NPDES permit if they produce a certain number of
fish in a year or use a certain amount of food in a month are also not
strict enough because they fail to regulate many small facilities, which
still discharge significant levels of pollutants.33

The EPA should increase the number of fish farms constituting
point sources that require a NPDES permit by decreasing the number
of days a fish farm must discharge, in order to be regulated, from
thirty days per year to a number at most below twenty.33 If the num-
ber-of-days requirement is lowered, more fish farms will have to apply
for NPDES permits because those farms discharging less than thirty
days but more than twenty days will no longer be exempt from the
regulations, thereby increasing the regulation of fish farms.336

In order to increase the number of fish farms requiring NPDES
permits, the EPA should also reduce the limits pertaining to the
amount of aquatic animals produced in a year and the amount of feed
utilized.3¥” These changes will increase regulation of smaller fish
farms that are currently exempt from regulation.??® The designation
of a fish farm as a point source, however, may be meaningless unless
there are effluent limitations available to create substantive require-
ments in a NPDES permit.

331 See supra notes 194-203 and accompanying text.
332 See supra notes 285-90 and accompanying text.
333 See supra notes 285-90 and accompanying text.
334 See 40 C.F.R. § 122 app. C(a)-(b) (1998).

3% See GOLDBURG & TRIPLETT, supranote 2, at 111.
336 See id.

337 See id.

338 See id,
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B. The EPA Should Draft Effluent Limitations for the Aquaculture Industry

The most effective way to control pollution from salmon fish
farms, as well as from the entire aquaculture industry, is for the EPA
to implement effluent limitations and utilize them in granting NPDES
permits.?® National effluent limitations will provide guidelines for the
EPA and states to issue NPDES permits, will provide uniform stan-
dards that all states must follow, may provide for control on more pol-
lutants than current state standards, and will thereby more effectively
control pollution from fish farms.3¥ Due to the fact that the process
of creating effluent limitations takes many years, the EPA should start
looking at the aquaculture industry soon before more significant
damage to the environment occurs.34!

1. Legal Arguments in Support of Drafting Effluent Limitations

a. The CWA Applies to Salmon Fish Farms

The CWA should regulate salmon fish farms because salmon fish
farms have the greatest capacity to harm the environment if their dis-
charged pollutants remain unregulated.3¥ The CWA applies to
salmon fish farms because the fish farms discharge pollutants into the
navigable waters of the United States from a point source.?® Salmon
fish farms meet the CAAPF designation requirements in the Regula-
tions because the average salmon fish farm continuously discharges
pollutants and produces approximately twenty-five tons (50,000
pounds) of aquatic animals per year.3* Because the salmon fish farms
are CAAPFs, they are point sources requiring NPDES permits.3*® Fur-
thermore, the salmon fish farms add pollutants to the water in the
form of solid wastes (excess fish feed and fecal wastes), effluents (ex-
cess nitrogen and phosphorous excreted by fish in their urine and
gills), chemical wastes (antibiotics and pesticides), and biological ma-

339 See id. at 108; Rosamond L. Naylor et al., Nature’s Subsidies to Shrimp and Salmon Farm-
ing, 282 SciENCE 883, 884 (1998) (calling for “swong .. . and enforceable environmental reg-
ulations”); Environmental Assessment, supra note 10, at ch. 7, sec. III, pt. A (recommending
that a new approach for aquaculture regulation in British Columbia focus on performance-
based standards).

340 See GOLDBURG & TRIPLETT, supra note 2, at 108, 110.

341 See supra note 304 and accompanying text.

42 See GOLDBURG & TRIPLETT, supranote 2, at 9.

343 Se¢ 33 U.S.C. § 1362(12) (1994).

344 See GOLDBURG & TRIPLETT, supra note 2, at 134.

345 See supra notes 194-200 and accompanying text.
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terials (escaped fish).3% These different categories of pollutants are
all included in the CWA’s definition of a pollutant and are introduced
into the water from outside the water, thereby meeting the courts’
definition of when a NPDES permit is required.3¥’ Since the salmon
fish farms are discharging pollutants into navigable waters from a
point source, the CWA applies to them.3* Therefore, the EPA should
create effluent limitations to ensure that NPDES permits are granted
to salmon fish farms and enforced, in order to reduce and control
pollution from salmon fish farms.

b. Congressional Intent and the CWA

The CWA promotes the creation of effluent limitations to reduce
pollution discharged from point sources into the nation’s waters be-
cause effluent limitations are a central component of the NPDES
permitting process.®* The general objective of the CWA is to establish
national standards to reduce water pollution.3® Congress envisioned
that effluent limitations were to be the mechanisin for reducing the
discharge of pollutants from point sources and created a role for
them in the NPDES permitting process.*! As the fish farms do dis-
charge pollutants and are considered to be point sources, all salmon
fish farmers should be required to apply for NPDES permits.3? Fur-
thermore, the EPA should use one of its few statutory tools, effluent
limitations, to control the pollutants discharged from fish farms in the
NPDES permitting process by creating standards to facilitate the pro-
cess of administering the permits.

c. The EPA Has Already Promulgated Effluent Limitations for the Seafood
Processing Industry

Pollutants from salmon fish farms (solid wastes including excess
fish feed and escaped fish) are similar to the pollutants discharged by
seafood processors (dead fish and unused fish parts) because dis-
chargers introduce the pollutants into the water from outside the wa-

346 See supra notes 34, 54, 61, 83 and accompanying text.

47 See 33 U.S.C. § 1362(6); supra Sections III(A) (2)-(3).

348 See supra notes 186—88 and accompanying text.

9 See supra notes 232-36 and accompanying text.

350 See supra note 24 and accompanying text.

%1 See 33 U.S.C.A. § 1311(b) (2)(A) (1994) (stating that national effluent limitations
will help achieve progress in attaining the national goal of reducing pollutant discharges).

352 See supra Section VI(B) (1) (a).
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ter and both groups of pollutants consist of organic matter.?? Seafood
processors add pollutants to the water when they release dead fish
and fish parts that had been outside of the water into the water.35
Similarly, salmon fish farmers introduce fish feed and fish into the
water from outside the water because both products are outside of the
water before being placed into the fish farm water. The EPA promul-
gated effluent limitations for the seafood processing industry because
the fish wastes were pollutants added to the water.®® Since the salmon
fish farmers also add pollutants to the water, the EPA should create
effluent limitations similar to those for the seafood processing indus-
try to regulate the pollutants discharged from salmon fish farms.356

Furthermore, these organic pollutants have significant effects on
the environment, whether discharged from fish farms or from sea-
food processing plants.?®? The added organic pollutants deplete oxy-
gen levels in the surrounding waters, degrade the benthic ecosystem,
and exacerbate toxic algae blooms.3® The EPA has promulgated
effluent limitations for the seafood processing industry that regulate
BOD and suspended solids in order to curtail some of these adverse
environmental effects.3® Because fish farm wastes may have similar
effects on the environment to the effects of seafood processing wastes,
as measured by these pollution parameters, the EPA similarly should
create effluent limitations to regulate the pollution discharged from
aquaculture facilities.

2. Policy Arguments in Support of Drafting Effluent Limitations

a. Environmental Benefits

Effluent limitations will reduce the pollution in the nation’s wa-
ters attributable to aquaculture by creating minimum standards to
which all aquaculture facilities must adhere.3® This standardized
regulation of the industry will promote a minimum level of consis-

353 See supra notes 34, 215-16, 227-28 and accompanying text.

34 See supra notes 227-29 and accompanying text.

355 See 40 C.F.R. § 408 (1998); see also Association of Pac. Fisheries v. EPA, 615 F.2d 794,
801 (9th Cir. 1980).

3% See 40 C.FR. § 408; see also Association of Pac. Fisheries, 615 F.2d at 801.

357 See supra Section I(A).

358 See supra Section I(A).

359 See 40 C.F.R. § 408; sce also Association of Pac. Fisheries, 615 F.2d at 802.

%60 See GOLDBURG & TRIPLETT, supra note 2, at 108; Naylor et al., supra note 339, at 884;
Environmental Assessment, supra note 10, at ch. 7, sec. 111, pt-A.
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tency among the states as they regulate aquaculture because all
NPDES permits will have to meet the basic requirements outlined in
the effluent limitations.36! Lastly, the effluent limitations will act to
reduce pollution as they will facilitate and hasten the granting of
NPDES permits by providing guidelines and standards for evaluating
perinits.362

When all states have to meet minimuin standards, states such as
Mississippi will no longer be able to exempt large sectors of aquacul-
ture from pollution control regulation.3®® Furthermore, salmon net-
pen operators in Washington will have to adhere to these effluent
limitations that will be stricter than the “best management practices”
which current netpen operators must follow.3* The increased regula-
tion of salmon fish farms and all aquaculture facilities, which will re-
sult in less discharge of pollutants, should decrease the detrimental
effects associated with the discharge of solid wastes, chemical pollu-
tion, and escaped fish. The attainable reduction in discharged pollut-
ants should increase oxygen levels in the water, reduce harm to the
benthic ecosystems, reduce toxic algae blooms, reduce the adverse
effects on organismns of toxic pollutants, and decrease the risks of
competition between native salmon and escapees from salmon fish
farms, 365

Furthermore, those states, such as Minnesota, which already
regulate all forms of aquaculture will be rewarded for their efforts as
their regulatory systems will probably have to change relatively little to
comply with the nationwide effluent limitations.3%6 By rewarding states
with advanced regulatory systems, the new effluent limitations will
promote advanced regulatory systems in the future because it is much
easier for a state to decrease regulations than to increase regulations.
Since advanced regulatory systems will have stricter regulations, states
with stricter regulations will see a reduction in the quantity of dis-
charged pollutants, which will benefit the environment.%7

361 See GOLDBURG & TRIPLETT, supra note 2, at 108.

%2 See id.

383 See supra notes 284-90 and accompanying text.

361 See supra notes 296-97 and accompanying text.

%5 See supra Section 1.

36 Soe MINN. R. 7050.0216 subpt. 3A (1999). Minnesota already requires that all aquacul-
ture facilities collect, treat, and dispose of all uneaten fish food and fish wastes. See id.; GoLD-
BURG & TRIPLETT, supranote 2, at 111.

367 See supra note 360 and accompanying text.
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b. Benefits for the Aquaculture Industry

National effluent limitations will also provide benefits to mem-
bers of the aquaculture industry in the form of uniform costs for
complying with environmental regulations across states and within
states.38 All aquaculture industries will have to internalize the envi-
ronmental costs of their facilities to the level necessary to comply with
the new effluent limitations.36® Therefore, Mississippi will no longer
be able to grant its catfish industry the economic benefit of not hav-
ing to comply with environmental regulations.?” Similarly, the salmon
fish farms in Washington will need to internalize environmental costs
just as the upland aquaculture facilities currently do, as both types of
facilities will have to adhere to the national effluent limitations.37

However, due to stricter environmental regulations, the increase
in cost to aquaculture facilities that are currently not regulated may
be great because the facilities will have to invest in new technologies
and new practices.?”? Furthermore, the economic benefits/subsidies
granted to salmon fish farms and other unregulated aquaculture in-
dustries, in the form of not having to expend financial resources to
comply with strict environmental regulations, will be absorbed by
these increased costs of complying with the national limitations.37
Therefore, the increased costs may possibly force some fish farmers
out of the industry, as internalization costs may increase production
costs to the point that salmon farming or other fish farming is no
longer profitable.374

The industry as a whole, however, may benefit from the predict-
ability of the costs inherent in a national system of regulation.3” Any
new member of the industry will know the cost of complying with the
regulations with more certainty.3’6 In this sense, the national regula-
tions will also have an equalizing effect as all members of the industry

%8 See Folke et al., supra note 57, at 173.

369 See id.

370 See Rychlak & Peel, supra note 4, at 856.

371 See GOLDBURG & TRIPLETT, supra note 2, at 111.

372 See Folke et al., supra note 57, at 174 (exploring the internalization of the external
cost of entrophication in the salimon industry).

878 See id. at 179.

374 See id. (estimating that internalizing the external costs of eutrophication would so
increase the production cost of raising salmon to make the industry essentially un-
profitable).

375 See supra Section IV.

376 See supra Section IV,
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will have to comply with the costs.3”” Furthermore, this equalizing ef-
fect may foster the growth of aquaculture in new states and areas, be-
cause the costs will be more uniform across the country as compared
to the current situation where aquaculture facilities migrate to states
with the most lax regulations.3”8

National effluent limitations will also provide a benefit to the in-
dustry by creating better production technologies.3” The industry
must then develop new technologies and practices to comply
efficiently with the regulations.?¥ The creation of better technologies
may result in economic and productivity benefits for fish farmers.3!
For example, for salmon fish farmers, mandated technology and the
creation of better practices may result in more competitive fish feed
prices, increased growth rates of the salmon, and cleaner water in
which to raise the fish.382

C. Possible Components of Effluent Limitations for Salmon Fish Farms

In analyzing the available information regarding salmon fish
farms within the framework the EPA follows in promulgating effluent
limitations, it is possible to propose a number of components for
salmon fish farm effluent limitations.3® Due to the differences in final
product, wastes produced, technologies available for pollution reduc-
tion, facility size, and geographic location between land-based aquac-
ulture facilities and marine facilities, the EPA should create individual
limitations for the different sectors of aquaculture.?$* The following
sections detail possible effluent limitations for the salmon fish farm
sector.

1. Control Options for the Salmon Fish Farm Industry

In order to establish effluent limitations, the EPA must compile a
group of possible control options for the industry.3®® The salmon

377 See supra Section IV.

378 See supra Section IV,

319 SceFolke et al., supra note 57, at 179-80.

380 See id.

381 See Hardy, supra note 129, at 74; Johnson, supra note 153, at 50; Harvey, supra note
176, at 23.

382 See Hardy, supra note 129, at 74; Johnson, supra note 153, at 50; Harvey, supra note
176, at 23.

383 See Wardzinski et al., supra note 257, at 21-22.

%84 See supra note 305 and accompanying text.

335 See Wardzinski et al., supra note 257, at 22,
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aquaculture industry currently has no control option of a structural
type for preventing solid waste and biological pollution, as the closed
circulating marine system with closed-wall cages is not commercially
feasible at this time.38 However, many other control options for the
salmon fish farm industry exist.387

The following technologies and practices are available to reduce
solid waste and organic nutrient pollution: (1) alterations to fish feed
that reduce discharged solids by decreasing the feed conversion ratio;
(2) alterations to feed that decrease the amount of nitrogen and
phosphorous released into the environment; (3) an ultrasonic waste
feed controller that detects when feed is no longer being consumed
by fish and halts feeding; and, (4) polyculture that removes nutrients
discharged by aquaculture operations.?® The use of vaccines, plastic
containing antifouling chemicals, and wrasse or onions to conrol sea
lice are practices available to reduce the use of chemicals in salmon
fish farms.39 Control options are also available to reduce biological
pollution from salmon fish farms including anchoring netpens to
prevent storm damage and using reproductively sterile fish.3%

Since effluent limitations do not require the use of a specific
technology, a salmon fish farmer would be free to choose from the
above options those that he or she thought most effective in order to
achieve the required effluent limitations.3!

2. Effluent Limitations for BOD and Suspended Solids

Formulating effluent limitations for netpens may be complicated
because there are multiple control options available for each of the
numerous pollutants to be regulated. Furthermore, the different pol-
lutants and control options will have to be evaluated under different
criteria. The quantity and different types of solid waste pollutants
from fish farms suggest that limitations should be placed on BOD,
nitrogen, phosphorous, suspended solids (TSS) and settleable sol-
ids.3%2 BOD and TSS limitations will be based on BCT assessments, 393

38 See Environmental Assessment, supra note 10, at ch. 11, sec. IIL
387 See supra Section II(A)-(B).

388 See supra Section I1(A)-(B).

389 See supra Section 1I(C).

3% See supra Section II(D).

331 See PLATER ET AL., supra note 248, at 502 n.2.

392 See supra notes 315-18 and accompanying text.

393 See supra note 246 and accompanying text.
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However, the limitations on nitrogen, phosphorous, and settleable
solids will be analyzed under a BAT assessment.3%4

Some of the technologies available to limit BOD and TSS, includ-
ing alterations to feed and polyculture, are likely to meet the com-
parative cost-benefit analysis necessary in BCT assessments because,
although high in cost, the decrease in pollutant discharges resulting
from these technologies is significant.3%® For example, reducing the
feed conversion ratio by using different feeds can result in an eighty
percent decrease in solid wastes discharged from a fish farm 3%

Furthermore, the EPA established BOD and TSS limitations for
the seafood processing industry and proposed TSS limitations in its
draft effluent limitations for the aquaculture industry during the early
1970s.397 Cyprus, too, has created effluent limitations for BOD and
TSS for marine fish farms.3® Since the technologies would likely pass
the comparative cost-benefit analysis and both the EPA and Cyprus
have shown it is possible to create effluent limitations for BOD and
TSS, the EPA should create effluent limitations along these parame-
ters for the salmon fish farm industry.39

3. Effluent Limitations for Nitrogen, Phosphorous, and Settleable
Solids

As ammonia, a nitrogen compound, is deemed a nonconven-
tional pollutant subject to BAT standards, nitrogen and phosphorous,
which are not designated as a specific type of pollutant, will most
likely also fall into the nonconventional pollutant category.4® Settle-
able solids, too, should be treated as a nonconventional pollutant.401
The EPA should base effluent limitations of these nonconventional
pollutants on BAT.%2 In the BAT analysis, the EPA must only show
that the technologies are available and that the cost is achievable.403

394 See PLATER ET AL., supra note 248, at 523; infra notes 400-02 and accompanying
text.

%95 See Alvarado, supranote 118, at 285.

3% See id.

397 See 40 C.FR. § 408 (1998); Association of Pac. Fisheries v. EPA, 615 F.2d 794, 802 (9th
Cir. 1980); ENVIRONMENTAL PROTECTION AGENCY, supra note 305, at 5-7.

398 See WORKSHOP, supra note 318, at 51.

39 See supra notes 395, 397-98 and accompanying text.

400 See supra note 248 and accompanying text.

401 See supra note 249 and accompanying text.

02 See 33 U.S.C. § 1311(b)(2)(A) (1994).

403 See Association of Pac. Fisheries v. EPA, 615 F.2d 794, 816 (9th Cir. 1980); Elliot, su-
pranote 253, at 178-79; PLATER ET AL., supra note 248, at 521.
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The technologies for reducing nutrient pollution would meet these
tests, as alternative feeds and polyculture are available and the cost of
attaining them is achievable, although maybe not competitive at this
time. 404

Furthermore, the EPA has shown that it would be possible to
draft limitations for settleable solids, as it proposed limitations for set-
tleable solids in its draft limitations for aquaculture effluents.> More
recently, France, Denmark, Greece, and the Netherlands instituted
limitations on the discharge of nitrogen and phosphorous from
aquaculture facilities into marine waters.* Since the technologies
available to reduce the discharge of settleable solids, nitrogen, and
phosphorous would meet the BAT cost and availability tests, and since
both the EPA and some European countries have shown it is possible
to create effluent limitations for these parameters, the EPA should
create effluent limitations for the discharge of nitrogen, phospho-
rous, and settleable solids from salmon fish farms.

4. Effluent Limitations for Chemicals

The EPA should also include effluent limitations for chemicals,
including antibiotics and pesticides, discharged from salmon fish
farms. These effluent limitation assessments will fall under a BAT
analysis as most chemicals are viewed as toxic pollutants.®? However,
the EPA already requires NPDES permits for these discharges so that
some standards are already set.4% Shifting the standards currently util-
ized into effluent limitations should not be a difficult task as the EPA
has already done much of the necessary research.

5. Effluent Limitations for Escaped Fish

The pollutants and pollution parameters listed above are tradi-
tional in the sense that they have been frequently utilized and regu-
lated over the last few decades. However, effluent limitations for fish
farms require the creation of one new parameter. This new parameter
must consider reducing the effects of escaped fish from fish farms.4°

404 See supra notes 128-30, 141-44 and accompanying text.

405 Sgoe ENVIRONMENTAL PROTECTION AGENCY, supra note 305, at 5-T.

406 See WORKSHOP, supra note 318, at 13.

7 See supra notes 245, 250 and accompanying text.

408 Se¢ 33 U.S.C. § 1328 (1994); 40 C.F.R. § 122.25 (1998).

409 See Memorandum of Poiuts, supra note 104, at 2-3; Envirommental Assessient, su-
pranote 10, at ch. 5, sec. II, tbl. 14; Krueger & May, supra note 89, at 66.
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Escaped fish are not currently regulated because scientists, in the
past, had seen no evidence of the adverse effects of escaped fish on
the natural environment.41® However, scientists have recently docu-
mented the reproduction of escaped fish in the wild, finding that
these fish will compete with native salmon for food and habitat re-
sources, will modify or destroy the habitat of the native salmon, and
may introduce new diseases and parasites into the native popula-
tions, 411

As the adverse effects of escaped fish have been documented, the
EPA should regulate escaped fish because the escaped fish are pollut-
ants added to navigable waters from a point source.#? Courts have
stated that live fish can constitute biological pollutants.#13 Escaped fish
also meet the definition of “added” because point sources (the fish
farms) physically introduce the pollutant fish from the outside world
into the water. 44 The fish are initially transported from a freshwater
smolt farm and introduced into the saltwater fish farm. As the es-
caped fish meet the statutory definition of a discharge of pollutants
they require a NPDES permit, and the creation of effluent limitations
will aid in setting the requirements of a permit.#15

The EPA should treat the escaped fish as a nonconventional pol-
lutant under a BAT standard because, similar to settleable solids,
Congress did not designate escaped fish as either a conventional or
toxic pollutant.#1®¢ Due to the gravity of the environmental effects of
escaped fish, as a result of their role in the decrease of native popula-
tions, a BAT analysis is preferable to a BCT analysis because the BAT
analysis will result in more stringent regulations.#1? The two technolo-
gies for reducing the effects of escaped fish that are available and
whose costs are achievable are: anchoring the netpens, and using

410 See Marine Envtl. Consortiuin v. Department of Ecology, PCHB No. 96-257, 1997
WL 394651, at *4 (Wash. Pol. Control Bd. May 27, 1997) (questioning the existence of the
causal relationship between escaped Atlantic sahmon as pollutants and whether they cause
pollution in the form of harm to native fish in Washington waters).

41 See Environmental Assessment, supra note 10, at ch. 5, sec. II, thl. 14; Krueger & May,
supra note 89, at 66.

412 See supra Section III(A) (2)-(3).

413 See National Wildlife Fed'n v. Consumers Power Co., 862 F.2d 580, 583 (6th Cir. 1988);
National Wildlife Fed’n v. Consumers Power Co., 657 F. Supp. 989, 1007 (W.D. Mich. 1987).

414 See National Wildlife Fed'n v. Gorsuch, 693 F.2d 156, 174-75 (D.C. Cir. 1982); Con-
sumers Power, 862 F.2d at 584, 588-90.

415 See Gorsuch, 693 F.2d at 165 (utilizing the test to determine whether dams are re-
quired to obtain NPDES permits); Consumers Power, 862 F.2d at 583.

416 See supra notes 247, 250 and accompanying text.

417 See supra note 264 and accompanying text.
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reproductively sterile fish in the netpens.#® These two technologies
reduce pollution differently. Anchoring the netpens to prevent storm
damage will reduce the number of escaped fish.41® Using reproduc-
tively sterile fish, while not reducing the likelihood of escape from the
netpens, will reduce the actual effects on native fish in the event the
sterile fish escape.®? A recominendation for setting effluent limita-
tions for escaped fish, therefore, should combine a threshold number
of allowable escapees from a fish farm with the alternative of an in-
crease in the number of allowable escapees if sterile fish are raised at
the farm.4!

CONCLUSION

The growth in the number, size, and production capability of
salmon and other fish farms in the past twenty-five years has led to
demands for national regulation of fish farm effluents. The dis-
charges of pollutants from salmon fish farms result in numerous ad-
verse environmental effects: (1) decreases in oxygen levels in the wa-
ter; (2) increased harm to benthic ecosystems; (3) greater numbers of
toxic algae blooms; (4) an increase in the adverse effects on organ-
isms due to toxic chemical pollutants; and, (5) increased competition
between native salmon and escaped fish for food and resources.

Existing laws do not effectively control discharges from salmon
fish farms and other aquaculture facilities. The EPA considers some
fish farms to be point sources to be regulated under the CWA; how-
ever, the EPA has not promulgated aquaculture industry effluent limi-
tations. The lack of federal regulation discourages states and the EPA
from issuing NPDES permits and also results in states regulating pol-
lution from fish farms differently. Some states do not regulate aquac-
ulture operations at all, which results in the fish farms regularly dis-
charging large quantities of untreated wastes into their waterways.

National effluent limitations for salmon fish farms and the
aquaculture industry as a whole will ensure consistent regulation of
fish farms. National limitations will also provide guidelines to the EPA
and states to facilitate the issue of NPDES permits. Lastly, the pollut-
ants for which effluent limitations should be created for the salmon

918 See GOLDBURG & TRIPLETT, supra note 2, at 76; Marine Envtl. Consortium v. Depat-
ment of Ecology, PCHB No. 96-257, 1998 WL 377649, at *3 (Wash. Pol. Control Bd. June 1,
1998).

419 See Gausen & Moen, supra note 93, at 426.

420 See Marine Envtl. Consortium, 1998 WL 377649, at *3.

421 See supra notes 418-20 and accompanying text.
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fish farm industry, including BOD, TSS, nitrogen, phosphorous, set-
tleable solids, chemical pollutants, and escaped fish, are greater than
the number of pollutants any state currently regulates. Therefore, na-
tional effluent limitations will regulate more pollutants than current
state standards, leading to a greater reduction in discharged pollut-
ants. This reduction in discharged pollutants will in turn lessen the
adverse effects of such pollutants on the environment.
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