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Regulatory uncertaintigas been identified ase of the main barriers to offshomguaculture Analyst in Natural

developmenin the United Stateddany industry observers have emphasized that congressior Resources Policy

actionmay benecessary to provide statutory authot@iydevelop aquaculture in offshore areas.

Offshore aquaculture is generally defined as the rearing of marine organisms in ocean wate

beyond significant coastal influeng&jmarily in the federal waters of tleclusiveeconomic

zone (EEZ) Establishingan ofshore aquacultureperationis contingent on obtaining several

federal permits and fulfilling a number of additional consultation and review requirefrentdifferentfederal agencies
responsible fovariousgeneral authorities that apply to aquigre However, there is no explicit statutory authority for

permitting and developing aquaculture in federal waters. The aquaculture permit and consultation process in federal waters
has been described as complex, time consuming, and difficult to navigate.

October 10, 2019

Supporters of aquaculturieave assertetthatdevelopment ofhe industryespeciallyin offshore aeas has significant

potential to increase U.S. seafood production and provide economic opportunities for coastal com@urritietty, marine
aguaculture fatities are located in nearshore state waters. Although there are some réseaseband proposed
commerciabffshore facilities, no commercial facilities are currently operating in U.S. federal waters. Aquaculture supporters
notethattheextensival.S. coastline and adjacebtS. oceanwatersprovidepotential sitegor offshore guaculture
developmentTheyreason that by moving offshq@guaculturalists can avoid many user corelibey have encountered in

inshore areas. fi3hore areaalsoare considered to Hess prone to pollution and fish diseases.

Environmental organizations and fisherngamerallyhaveopposed development of offshore aquaculture. Hssert that
poorly regulated aquaculture developmi@erinshore arealsas degradedhé environment and harmed wild fish populations
and ecosystem3hose whapposeaquaculture development generaltfvocate fonew authorities toegulateoffshore
aquacultureandto safeguard the environment and other uses of offshore waters. Sometsagfrirencommercial fishing
industryalsohave expressed concerns with potential developmeadudculture onigshing grounds and competition
betweerculturedandwild products in domestic markets.

Proponents of aquaculture counter that in many patteoforld a combination of farming experiences, technological
advances, proper siting, and industry regulatiasdecreased environmental impacts and improved efficiency of marine
aquaculture. Thegrguethat many wh@pposemarine aquaculture lack anderstanding of the benefits and risks of
aguaculture and thapposition persistdespite research that contradicts the extent or existence of these risks.

Generally the outcomes associated with aquaculture development dependhapty of factorssuch as theharacteristics
of aquaculture sitespecies,@chnologyand facility managemenRegardless of potential environmental haitmgmains to
be seen whether moving to offshore anwasld be profitable and if offshore aquacultweuld compeé with inshore
aquaculturelevelopment and lower costs in other countries.

Comprehensive offshore aquaculture bilisreintroduced in the 109 110", 111", 112", and 11% Congresses, but none
wereenactedIn the 115 Congress,ie Advancing the Qality and Understanding of American Aquaculture Act (AQUAA,;
S. 3138andH.R. 6966 wasintroduced AQUAA would have established a regulatory framework for aquaculture
development in federal watets alsowould have provided National Oceanic and Atmospheric Administration (NOAA)
Fisheries with the authority to issue aquaculture permits and coordinatehégtifederal agencies that have permitting and
consultative responsibilitie€onversely, sincthe 109 Congress, bills have been introduced that would constrain or prohibit
the permitting of aquaculture in the EElhe Keep Finfish Free Act of 201BI.R. 2467, introduced in the 116Congress,
would prohibit the issuance of permits to conduct finfish aquaculture in the EEZ until a law is enacted that allows such
action. It remais an open question whether legislatbmuldbe crafted thatvould provide the regulatofyamework desired
by potential commercial developers of offshore aquacutndavoid or minimize risks of environmental hatonthe
satisfaction of those currenthpposed to offshore aquacultutevelopment
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Introduction

Of fshore aasquagemdrtalrley defined as the rearing of
beyond significpntmeoabyalinini¢tutaderal waters o
zone {CREZ)e.nt |l y, marine aquaculture facilities a:
commercial facilities operate in U.S. federal wa
deveping such offshore aquaculture facilities <co
provide economic opportunities for coastal c¢commu
harm the environment and have npseugcaht iavse fiimsphictg. o

Of fshore aquacult i kdeelpdeenvde loonp nseenvte rvaill Ii nt errel at e
institutioemaclh raesq wisstiatbelsi s hing a regulatory fr am
harm, and developing thethcecapaRadigtsyt attyo rma maage ramd 1
habseen identified as one of the main barriers to
waters of t.hfc cUnridiendg Sttoa ttehse U. S. ,“C@ouand s sti wme o n
operations 1 ncko faf schloeraer wraetgewlsa tloar y regi me, and q
have created an environment of wuncert®inty that
Somebsehuwees concdcdfufdsseldortchaadaquacul ture will not f ul
govma@mts create a supportive politi”™Aal climate a
frame wonraky mbelesdbad stuwwi ronmentalists, fisher men, a
t hadastal amad afgiesnidedr iheasve tahladraewtad qdmittesh tthe
environment and other 1impacts.

According to most obsnearbvee rnse,c ecsosnagrrye stsoi odneavle laocpt iao
regulatory framewor Komiprehbddshove el agusalkaatd t am ehas
number oifndd MEbBag,b®s none haf etelmmalioehdt.s over sy

h asst e mme di f fpeanresnpg e a@tqiuvaecsu lafural i sts, environment a
ot hBome environmental organizatiomse gaunlda tfeids her me

aquaculture devel opment has degraded the environ
ecos y3Stoemms segments of the commercial fishing 1in.
aquaculture because of potentimentdalv ed fofpemcetnst ocom
populations, and competition of cultured product
Of fshore aquaculture advocates counter that a <c¢o
advances, proper sinhiadssg¢r amsledndmstrgnmegwdhbhtimmp
impr ¢ heefdf i ci ency of Imaprpidnderesta gqgma dshd & fime reigre d

l1Proclamation 5030, “Exclusive Economic Zone of the United

2U.S. Congress, Senate Committee on Commerce, Science, and Transportation, Ocean Polstatiuayt of
William T. Hogarth, Assistance Administrator, National Marine Fisheries Sendiearing on Offshore Aquaculture,
109" Cong., 24sess., April 6, Q06.

3 U.S. Commission on Ocean Polién Ocean Blueprint for the #LCentury Final Report P. 330 Hereinafter cited
as Oceans CommissioBcean Blueprint

4John S. Corbin, John Holmyard, and -8se8Siédg¢ iLd ntdled 1Q0pémMqQaecai
in Regulation and Permitting of Standalone andl@ated Open Ocean Aquaculture Facilit{&pringer, 2017), pp.
187-229.

SCenter for Food Safety, Fishing and Public Iaterest Groups
Establish Aquaculture in Offshore U.S. Waters, February 16, 20h&pat//www.centerforfoodsafety.opgess
releasegl229fishing-andpublic-interestgroupsfile-challengeto-fedsunprecedentedecisionto-establish
aquaculturen-offshoreus-waters
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t hlel'@Congres cutrcheanldleb y ga st e mpreavggultawt dry efficienc
miniemnyxirodmgntadbhawdnidpacts oneaearni steng

Additional ,sedhtaesd tfachmircsal a d v atnhcee sl,e veeclo noofmi ¢
governmentl soppoetlikely to affect future growth
Al t homgdulaat ory framework appears to be necessar

federal waters, 1t may not be suf.fSiomedntmefSor sig
overlooked are the services thatswmaly de pregramt
administratiomhernr eeedy.c,dgissatmidimcsas)y Taencchen i ¢ a |
uncertaintiesofrfeskhmotréed omamemd md heownditions and hig
farther from shore nmnawedlopwmeattermsipeec iafl flsyhdme t I
This report aenxda mihmelsll ainsgselsetso t he devel opment of
feder ail twaitnetrrsoduces the topihatwithvbaskggoaodl i
pr oduc tmed th feadlmedr @l n c 1 e s aiqnuvaocluvletdu rien, and potential
interest 1in the topic. It then focuses on three
including the current regulatory f raabmeTwhoeryk , envi
report concludes with issues related to regulato
identifiedahbyt alk sshpaohtdednetrisal i sandsafenm@engredfs,
legislation that hf&enprensaentroduced in recent

Background

Seafood Production

Globglhaculture production iasf omada mplry daagwal ftoa thhha
consumption bFrewmld9976vhbd28d6fobdomrwidlud ts @omr ce
a pftiusrhpk e v e bacad ammfg®miolf 1 8on me ttroi mInd Aocncso r(dnimtg) t o

e United Nations Food uvamnd oAvggrhi ochutal It uwiel dO rfgiasnhi ezra
oducti o,b eicsaupsperl o xkienhayt e 1 yt 09c3k% oafr emamchwa de ist her
sustarn nfaibdlyed at maxiMumi sgsthewarblide pewvidd.
uaculture prodlu&mihtod 0 mk nietwvs end B Fs gihw b a l
ptho d u'®ltti oins. higjkaekbtylthat prodocedvpas hwialdvaomewmti n:
u behnet dtghilece ma mn & e Fsigt bewpionpgu 1.'A t i on

s the growth in globalwidgduaculture

acul ture t
JLIXUH l ustrate
fsihepreduN¢aoh
such uas iest an

y all of global marine aguaculture
dnovbaftam affakore areas

6 Comparisons and references are made to inshorladtbased aquaculture, but the focus of this report is offshore
aquaculture.

7 Global aquaculture totals include both freshwater and marine aquaculture.

8 Food and Agriculture Organization (FAQ)heState of World Fisheries and Aquaculture 20@eting the

SustainableDevelopmenGoals 2018. Hereinafter cited as FAState of World Fisherie§he total includes all fresh
and marine landings, which was 90.9 mmt in 2016.

9 FAOQ, State of World Fisheriep. 40.

10 Aquaculture represents 47% of fidh landings, including fish used for purposes other than direct human
consumption such as fish meal and fish oil for animal feeds, and 53% of fish landed for direct human consumption. The
termfishincludes harvest of invertebrates such as crustaceaftiasks, and echinoderms.

1 FAQ, State of World Fisheriep. 182.
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Wild fisheries artrlni nmihtee dUnbiyt etdh eS tpartoedsu.c bM vt e capaci
U.S. steockew fished at theHowmamimkm svostd adwnadlkl e
treld8 qwa ctpurroed uhcatgsic me s 6 A pyathaekle snup a relatively
portoafomtya Beafpaoodukt id0l16, the UnitgldosdSatdaftoeosd r a nk
produc t3iGomt0 #+me8.%dof t hwas tptaduced™bigure2 quacul tur
illustrates the relatively constant Mbsmestic pro
U. 8quacpt ¢ duceotnisoins ¢ saht e fi ¢ fsivecskk ad £ i sahn,d tcrroauwf,i s h .
Growth 1in U. S. seafood consumption has depended
80% to 90% of the seaf ooWApcpornosxuimead eilny t5h0e% Wbnfi tseed
imports, such as shrimp from SoutheastbWsia and
aquacuhtpoerds and nearshore areas. According to
imports wtaicawilnd ainainegeceusr ppeoh t ci es and regulatory
currently impede e%pansion of aquaculture.

Figure 1. GlobalWild Fisheries and Aquaculture Production
(19972016
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2011 2013 2015
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B Wild Fisheries B Aquaculture

Source: National Marine Fisheries Servi¢gsheries of the United Stegpsrts, 19992017.
Notes: Fisheries and aquaculture totals include marine and freshwater sources.

12.S. total and aquaculture production reported to FAO includes shell weight of oysters and clams. The National
Marine Fisheries Service (NMFS) reported U.S. aquaculture production trwmigiat without shells. Thus, the NMFS
reported figure was 0.29 million metric tons (mmt).

I3NMFS, Office of Science and Technolodiisheries of the United States, 2017 Rep@rirrent Fishery Statistics

No. 2017, September 2018, p. 114. Hereinaftedciis NMFSFisheries of the United State& portion of imports
include domestic catch that was exported for further processing and returned to the United States as an import in
processed form.

14 Hauke L. KitePowell, Michael C. Rubino, and Bruce Morelea “ The Fut ur e o fAquacufure Seafood S
Economics & Managementol. 17, no. 3 (August 2013), p. 229.
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Figure 2. U.S.Wild Fisheries and Aquaculture Production
(1997:2016)
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B Wild Fisheries m Aquaculture

Source: National Marine Fisheries Serviggsheries of the United Stegpsrts, 19992017.
Notes: Aguaculture totals include marine and freshwater production.

Aquacul ture Overview

Aquaculture is broadly defined as the propagation and rearing of aquatic speciesolled or

selected environmentSAquacul ture is difficult to character:i
facilities, methods, techaolgagisesms anmdc s<smddive e dt
eshwater ¢ nbvaisreodn ncelnstsse,@d olsagpngda ¢ mand estuarine ar
ffOSf t,tlemt chersieeds spawm fish and shellfish to pro
d grown t o strheecsiefaioce gsdthaegnemstarcai nlwilfteireggsesdh ¢ o f

own t o smazrek.et abl e

- s o= o=

uacul ture opesryasttielmasse rtamegree firsomonly minimal co
gami emvironmeampet omhicorice comipd et e control at eac
o rsg alniifsemohri setxeannypilnet,e n woué ds fmedimdater specie
h a$ hame¢ fofthen raised ;pnodhaetiow caltbsnopoad
Wa tser , feed, andc odnitsrecalslmeadk r maz ene gt owtrk whil e
t s Far miuncgh <ad,h e em faisitdoec ki ng at high densitie:s
ensive feeding. Commercial salmghJXd)yHuaculture
aothe moored to the bottom and ,bochted baypretnd
fjor &s .

f
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a
g
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0
t
s
i
c
e
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5X o B e B

e
c
p
s
t
i

15This definition of aquaculture is from the Aquaculture Act of 1980 (16 U&.802(1)).
16 Most production is from freshwater and coastabat whereas offshore and closed systems account for only a small
portion of global and domestic production.

17 Most commercial salmon aquaculture facilities use net pens, floating enclosures that are anchored to the ocean
bottom. The enclosures are sepaddrom the environment by netting which allows for the free exchange of water and
fish wastes between the enclosure and the environment. Salmon aquaculture also can be conduetbedéad lamks
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Bi valves such aasr e ygsrtoewn iam de sctl faereindgs @ ndli d th shfo r «
plankton and detritatBithalgwuaheyr €i haogrempbdbmys v an
degrees of conttheoiys . .vasdpaeonkdieme s ¢ as - s wi r eOycsatgeers, and
larvae are grown in hatcheries and transferred t
o0 mar Setmesioxyster production is less intensive a
enthic (ocean bottom) emvomomnhmenbobtyomlaeci higcol
ttachment of ®wild oyster larvae.

=
>

aska, ubatdc eamthiamsceantde prodhcehorlehssal mon f
to feed and grow until Thhey pregsamghar byr i
rofit cooperatives®Movsetr sseteant ebsy aAnlda stkhae fU.sSh.e r
life Service ruwhpaeafhthadn rme sveacrkiient gy porfo gorbajmsc t i
nhamreiang omal fi sdgeeprlicetse da.dpdo piuel mttdmtns gy r e qui
e
0

t
b
a
I
w
n

- o =
—_— -

rent inputs and interacts with the environn
or ciosnt s p ¢ sof o heh ea’so rigiafne sshmarnvcieval and gr owt h.

oo e
g;»—t.mg
o

“ o T A
-

Figure 3. Example of a Salmon Net Pen

Source: AKVA Group, https://www.akvagroup.coméwsimagegallery

Over the ha faiqsuttacccualdtey,r ec Mmoo & toaocdpafwmdthe d i fomr by volu
and revelimiet eid{ 7BBE@H ec However, catfish production
44% o0 ver t hdiuscapteoao 6 ¢ft,avntcd rasd mp gt i tAis o immmpf aFrootms
freshwater species, only crawfish production (78
signi fDiucrainntgl yy.he same period, production of salm
and reCwelnwmer.ed oyhtdamrsgeessktabptreduction (66. 0%) a
(86 .5%hich is 1ikely rheilgaht eqdu atloi .f’roewantwexrio gdpetnearnsd f
for cultyproduvchedmmodti c afipmidads cf wiolmd r i ne
fish®ries

and raceways.

181n other cases, small oysters (spat) may already be attached to the shell when it is placed on the bottom of the
estuary.

19 Alaska Department of Fish and Game, Hatcheriéstps://www.adfg.alaska.gdmtex.cfmadfg=
fishingHatcheries.main

20 Cultured oysters provide a consistent and aesthetically pleasing product for the raw oyster market.
21 NMFS, Fisheries of the United States
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Table 1. U.S. Aquaculture Production and Revenue
(2006and 205)

Production Production Revenue
Species (thousands of pounds) (metric tons) (% in thousands)
20062 2016 2006 2016 2006k 2016

Freshwater

Catfish 568,900 320,174 258,049 145,230 $519,015 $363,075

Crawfish 83,714 149,015 37,972 67,593 118,356 196,695

Trout 49,659 48,451 22,525 21,977 67,824 79,558

Tilapia 20,000 18,999 9,072 8,618 40,441 42,745

Striped Bass 11,925 10,322 5,409 4,682 35,360 37,737
Total 734,198 546,961 333,027 248,100 $780,996 $719,810
Freshwater
Marine

Salmon 23,115 35,682 10,485 16,185 $50,070 $67,654

Oysters 22,046 36,601 10,000 16,602 103,103 192,328

Clams 11,307 9.722 5,129 4,410 88,635 137,793

Shrimp 7.800 3,600 3,538 1,633 19,226 10,075

Mussels 1,008 859 457 325 8,382 10,201
Total Marine 65,276 86,499 29,609 43,790 $269,416 $393,998
Miscellaneous/ 3 3 3 3 404,265 315,944
Totals 799,474 633,460 362,636 287,336 | $1,454,677  $1,454,080

Of fshore

As
S 1

Dep

i

aqu

1

d

n

Sources: NMFS, Office of Science and Technoldggheries of the United Si&@$7, Current Fishery Statistics
No. 2017, September 2018ndNMFS, Office of Science and Technoldggheries of the United St&e$2,
Current Fishery Statistics No. 2012, September 2013.
a. Clams, oysters, and mussels are reported as meat weidtareasall other species are reported as whole
live weight.
b. Aquaculture revenue in 2006 is provided in real 2016 dollars as calculated .uSinBureau of Economic
Analysis, InteractivBata ApplicationTable 1.1.9 Implicit Price Deflators for GDég,https://www.bea.gov/

itable/

c. The miscellaneous category was only reported by value and includes baitfish, ornamental/tropical fish,
alligators, algae, aquatic plants, and others.
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economic opportunitiEhe fpaot emtaisdalal oft omfinfusnli dn e sagq
United States is likely to 2iffer by species, re
De s piltaens for several offshore operatiarnes, no cC O1
curreme¢d yt indgEHBMo ntehemal i ne aquaculture facilitie:
state, waawenwsetrhe future, insholrgy marbamec protdruait n @
availability of suitable sites, poor water qual:@i
other oXfRatmemtsiesl aquaculture development in off
attention becaatuisoensof t hese 11 mit

The cost of working otfhfes hcoorset smaogfs bworrgkbianagd d¢iktna h & a n
areians ,part beaquaceulbtfdshore the EEZ womdrdgype s ub,;
of fshore environment swicmdis ealrf*doyevhrgrgthse andhvanidabl
technical advances have demonstrated that operat
of offshore aqwedfbhbsherd waterslappears to have n
alt hmajghlrn d leaagnidpalr ati onal EFaolkl exgmpleemdiumt her

devel owinelnts equde¢ter e st mantdo wnia it le srudnsadtiearcokche a ni ¢

c ondiatnidonkse e p cos tesmaionoefénabghk to r

I't is 11 keaqyuachwmltt wrfef,s haotr el east initially, would
markets and production systems t’tEata mprde ssiofii l ar
marine species that are candidates6DOPWMWEIA s hor e
white sEWMUDRWRVIFLR QD QORELFMOWURQ FDOQD GXPUWWLOXuVs s e 1 (
HGX®QVrrengdlymon net pen facilities operate in p
Washington. Several otherometatped Agquaxmddsades tfa
Hawaii and Phaewet oc hRai scaomit ¢himis soefofossh 0. P@v amr etalse 1 a st
t wo depceardneist,s have been i1issued to conduct resear
t he *fREeZ e ntel ymustsherle farms received permits from t

2Gunnar KconompipPotertial for $. Offshore Aquaculture: An Analytical Approach Offsmore
Aquaculture in the United States: Economic Considerations, Implications, and Opportin@igs, NOAA
Technical Memorandum NMFS F/SPID3, July 2008,pp.150. Her einaft ernaemite dP atse Kmmiagplp., 7 “

23B. Cicin-Sain et al.An Operational Framework for Offshore Marine Aquaculture in Federal WaGsster for
Marine Policy, University of Delaware, 2005.

24 This report uses the terropen oceamndoffshoreinterchangeably to refer tmaaculture in federal waters in the
exclusive economic zone (EEZFederal waterendEEZ are also used interchangeably to refer to water ranging from
3 nautical miles (nm) to 200 nm from shore.

®Peter Edwards, “Aquaculture Environment Aduacultrewlct i ons: Pas
447 (2015),pp.4 4. Hereinafter cited as Edwards, “Aquaculture Envi

26 John Forsterzmerging Technologies in Marine éagulture ed. NOAA Aquaculture Program (Silver Spring, MD:
National Marine Fisheries Service, 2008), pp.-731 Hereinafter cited as Forst&merging Technologies

27 James McDaid Kapetsky, Jose AguiManijarrez, and Jeff JennegsGlobal Assessment Offshore Mariculture
Potential from a Spatial PerspectideAO, FAO Fisheries and Aquaculture Technical Paper 549, 2013.

28 There are many potential candidates, and this list includes only selected species commonly considered in the press or
aquaculture trde literature.

291t appears that only one of these facilities is currently operating in the United States. See State of Hawaii, Animal
Industry Division, *“ (htpe//hdosChawaiigoal/djuasuiurethdlivestacksgppoit a t
servicesbranchbpenoceanfish-farming/.

30 No commercial production statistics are available for these cases, and production has not beamtsigrdimples
include blue mussel and scallop culture off New England. In the Southeast, permits have been issued for live rock
aquaculture that provides material for use in aquaria.
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(USAQEo operate i.8e voefrfaslh oorteh ewa tveernst;#irems]l thdivieg be e n
proposals to operateveemimonsial facilities 1n

Researchers syysd ednsveloopidmgpt facilities wused 1in i
of fshore @fffiskadd usestems (e. g. , submersible cag
be fteating, secured to a structure,elmoored to t
Systems have been pdreovbelleonpse da stsoo coivaetrecdo nwei t h har s h
condit i @esduubdmencgsgieb ldee si gns that do nsamtnddefor m unc
wa v,end spionignlte moo-mongsedCagetonomous beeding syst.
developed that can operat ©theeaormhp anadthe sur face a
devel opment include mechanized and -bemete systen
f aci;loift ieexsanmpvleer,s iut i s cdwmd priszmtcechevaltepiesg saut o
buoys that can monitor the condition of stock an
t 1

i Me
Federal GolvewvalmeenfAgqmuta ciud t ur e

agenthierso.]l e swida®ye ndtilmeg asgpemdayt ory ,wehsi ppcchn smiabyi
be rel atoerlddidi eetclt ¥ y€Con ggaa shuietb hNacteieodn atl Aquacu
198G ntcourage de waeqluapmeiitusccefi yt memd coor®inate fe
Thact est aSulbicsohnendi tttheee on Aquaculture (SCA) to pi
exchange information and enha¥#$S@AcmepdrnfHmison amo
incltihede foll owing:

Federal aquacntsagarmmnhdr sgiplpotritom,re conducted by :
1 i
1t

t
u
d

X reviawitngnal needs for aquaculture research,
technology assistance programs;

X suppaocgotor dination and communication among fed
the science, engifiecaguagplandetechnology o
coll aatdi ndg 5 mignnfionranta t i on on aquaculture:;
encoiumjgng nt programs among federal agencies i
relating to aquaculture; and

X recommmsgpdci fic acgptrioobnlse nosn, ipslsauness, and progr ar
agacufPture.

SCA operates under the Committee on Environment
Counci |l in the Executive Office of the ,President
in consultatipesfwiCtohmmteh endSeeacirderttahrd nl addi tion t o

SINMFS, “NOAA Expands Opportunit ieelanuafydk, 2006, S. Aquacul ture, ”
https://www.fisheries.noaa.goukdiareleasatoaaexpandsopportunitiesus-aquacultureProposals have included

mussel and seaweaduaculture off California and striped bass net pen culture off Long Island, NY. According to the

National Oceanic and AN@AADhPraqudAdmi nuserwebesnts, (as of Jze
commercial aquaculture facilities operatinghe EEZ.

32 Forster,Emerging Technologies

3316 U.S.C§82801 et seq.

34 The Subcommittee on Aquaculture was known previously as the Interagency Working Group on Aquaculture and
initially as the Joint Subcommittee on Aquaculture.

35National InstituteoF o od and Agriculture, USDA, “Notice of Public Mee
Science of the National S &dderalRegisted0264027,dantary 39, 208y Counci 1, ” 8
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department spnid@Aditnohadedepartments and agencies
aquactf$€Armeets quarterly and has provided infor
aquacul ture 71 cagrselamtfi omt eawdtot her

Most federal aquaculthat arcd¢ i vp ¢ caierSei acnatdror piaegpdg aoaumk
by the Department of the Interior (DOI), Departn
of Agriculture (USDA)e rOotlheesr tfheadte raarle aignednicrieecst lhya
aquac,shtthras regul atotrey vpaowaggwatsiod hart i maprpil we
including aquacullUSuA@Eac Examples 1intcthamdegable wat
Environmental @EPdf)ocre i m me noviiernocnyme nt al quality, ar
and Drug Admirengisdtmdtaotfigssend t o treat fish diseases
U.S. Department of Agriculture

USDA plays a 1 e&fd ecs habwgautaecnfi dbstuupsppoercti e st lsaamtceh as c at
raised on privatbtSPAoperasytharfzesllpoadsonduct co
extenmduwmnd sa qfuiawvamé guoral rescaagchaceht ea s Wor k at
compl ements other USDA resaarndkk nlamdgl asndtmct a2t i on pr
universities. The USDA National Agricultural St a
aquacul t urceo Icleencstuss aanmndd publ ishes other related s
and Plant Inspded iomi Belk vieael phowvarti fications f
prodasssstance for producer s ;aenxdp evreiteenrciinmg yl obsisoel s
for preventing and treating animal dismases, 1nc
Service Agency admini,dmeduadfiagmowaaedishg ppr opreamg
emer gency dUnsdaesrt ecre rltoaainag ucaicrucl t msrtea nocpeesr at i ons may
for disaster assistance under thamdNomhasured Cro
Emergency Assistance for -Rlaii wesdt oFd.¥Iht Farpopger dnene s , a

t hotme IS DA pr oagmwrcdh mesx ptelrfaidecnucse 9oms d b nalgruicchu latsur e
finarnecsee,dir chst er as s jasntda necxgme hmmaidrakipetteidn ga md appl i ed
marine aquaculture devel opment.

Department of the Interior

DOBU. S. Fish and Wildlife Service,sUuEWSpasfocuses

stockingtpaogbamefit recreationemots shpagi oef. fF ¥
operates the NationawkiFalshstHatehemyr Sytsham 60 f a
enhance fish stocks, restore fish populations, a
production and dib¢alibhtecomt dnc,jlitskspadsiaspe fa
centers PWO grasmsardaldi rect] yt hreomegthi tr etslee rperthi vaantde
appli ¢hadwms fishedgud apgoditeoenmtmidal 1 y invasive speci
NMF 8r e mwseisfplae rneggaitl arttii al 1 ntagquacmitdmy ebhadatewe amd

endangered species anHndamgare dna ipeddctmimdlletr tHS A
Mané Mammal Prote®tion Act ( MMPA) .

36 Department of Energy, Department of Health and Human Senlicerironmental Protection Agency, Agency for
International Development, Small Business Administration, National Science Foundation, Farm Credit Administration,
Tennessee Valley Authority, and U.S. Army Corps of Engineers.

37 For further discussion, s&RS Report RS21212gricultural Disaster Assistang®y Megan Stubbs
3816 U.S.C881531 et seq. (ESA) and 16 U.S881361 et seq. (MMPA).
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Depart ment of Commerce

TheMFENODf fice ofei Aq W&€uulsteusr on negdlatamdy,s ctieamhtn fi
relamedi he adNOAAuhc¢adguarters provides general d
and coordinates with othamdNOAA gffiiecaad, pfudbddral
inclfuidwes regional aqgqwheuddanrdi cotoed dimguloatsor y an
activities, serve iaisons with the state and
gr anmtn a g eMgeunatc.ul t ur federadi ovmaler i s berye gwid dd
Magnuson Stevens Fis ry Cons@}NOAA i ofmf @amtds Mam a g e
regulate offshore q tibwert@oarca ndinsgec Usesdeed ail n at
rgul arteosrpyon s(isl€elr rein¢ s Re g mé svoo k¥

I n Oc tloSh,e I INQ@AA rfeilyeease d tirtag €9di2d )plfor MmMaGli me
aquact®PNOAAe vi safroonb uisst U. S. marine aquaculture s e
provides sustainabaheat ¢ h’fTohoedngpapaanodv isduepsp oar tbsl ue pr i
NOAAinvol vement i n,imacrliundei niggypageouglktaumaen d st r at e gi e
deliverables, and tworsesasuet ta quza s utlrhaat fepgragegsmamc t i o
ma i n agroea Itso

72

a |
e 1n
1 e
a o)

X de veclooopr dlicma ti gatnednte f fi cient regulatory proces:
aquacul ture sector ;

X encourage environmentally 7rthbpeosntsi ble marine
avallable science,;

x

develop technologies and provide extension s ¢
and

X impr opwebl i c ndnadagr ofa marine aquaculture

The plan also includes fousgoabsseandtobhpgestiruteg

X strengthenacgaodeminane nitndustry, and other partn

X i mpecooommunications within NOAA

X buialgency infrastraontdure within NOAA

X develop sound and consistent management wit hi
Var iNNOWASA programs may support aqulahceu |l Nautrieo nbaolt hS edai
Grant Marine Aquaculture Grant Program is the on
marine agualbu%Thueestey grants focu,s uach mpmdouvsitnrgy c ha
aquacul teunrhea nfceianflgs 9 d s aifteye, ¥ icaunldgunguwea Imet hods, and
diveragfigcmpe @PDeher NOAA opfrfogmasysc oh@ati bute t o
becomwodiviequacul t ur e nde wedleo pmesmpte ct i ons provided

3916 U.S.C§81801et seq.

40 Office of AquacultureMarine Aquaculture Strategic Plan FY20:-8©2Q NMFS, February 2015,
https://www.fisheries.noaa.g@aduaculturdibrary.

41 The general mission of the Sea Grant College Program is to enhance the practical use and conservation of coastal,
marine, and Great Lakes resources to provide for a sustainable economy and environment.

2NOAA Sea Grant, “Sea htps/seagrantinaaa.gyirNok/Aguaculturee , >  a t
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Seafood Inspection Hragr NOOAAresgavopahl cabmmdd heteces
awards funded-Kbeyn nt@hdeyPr foaglftaom s t a 1 1

Of f s Moqruea c uChatbkenges

A broadchak higsn gadsss o cwifaf tsashgpburaee¢ d v @ I eapnnde netx pans i on .

Thecshal l engteesvnopl ving production technology, uncer
benef iptost,emaanmdadonment al and s ocaibaoluti nhpoaw ttso. aGlednreer
these cdnmnd lédinfgeiscult to make becadse&fmef the vari
technologies, and potential scales of operation.

Major categoriesobdf sakqgounaecceurlntsu rree ldaetveedl otpome nt 1 nc I
and regulato(r2y) emovti er mtnimde lm ¢ (@de )¢ io m ot minaadyped,a 1
stakecehohdeahast ed to devel opmebtsofiecanssnawnwditn dounsatlr
supﬁ”’ort

CurrReagul Ftramype Wor k

One of the main i1issues associdddeendc ewptt ho fmaa wmer solf
anidndi vidghts to wuvsier otnhnee nnta rfi onfie neerrto m,a snftioct g a i n
examphe,cat f,whkfreallpmeondy are conptrtiwvaltedlamd ope

Some eneiveil @p me nt aansd amapnaawdtenmeaanstthh ’sg a wd ren men t
one of botsht evi®dAthd erpamdwled shppoipea tfyori ghts and
regulatory claritKaor cextahmep iggo,w,e ranmme nstsp mld ir Riawdy. pr c
rights to businesses that ext.sacth ad wad masdourc
wind energy devel opment

Aquaculturepecadnl pttihgpmagldayphic location and char
aquacultuke dfazgtidi waesrtrs, in accordance with the
1953, coastalissdiactteisor xoewecBinsaemtjiawgredfimx e mdd ng

of ficially rekDVHOINdd esoadso(brnve jurisdiction o
inside the basel jsnuec hi na sb atyhse eCnhdePsmagptetadkficm aBeady ma y
impose restrictions or requirements hf they see
locatfedermli nwavta¢ ©em 3t of r”2affk 3m t h ea qbuaasceullitnuer,e f a c i I
are regulated primarrilay nbuynbfeerd eorfa If eadgeermcli esst aut md o
requi r(¢bdXtyfSso me federal Il aws apply to marine aqusz:
Statersalgleyneand include facilities located in bot
BNMFS, “S«Klmammrsdtya IGIr a n httpsPwwwiisheties.noaa.geagfantsaltonstalkennedygrant

program

44 Detailed discussions of many of the issues discussed in this section are avallavelapment of a Policy
Framework for Offshore Marine Aquaculture in th@0 Mile U.S. Ocean Zor{2001)by the University of
Delawarés Center for the Study of Marine Policy hétp://darc.cms.udel.ecigeezgeez1final.pdfand
Recommendations for an Operational Framework for Offshore A¢fuaein U.S. Federal Water®©ctober 2005) by
the University of Delawars Gerard J. Mangone Center for Marine Policyhtat://darc.cms.udel.ecigeez/
sgeez2final.pdf

45 Adam Vann of the 8S American Law Division contributed to this section.

4] o hn F Broasler Issties in the Offshore Fish Farming Debateédffshore Aquaculture in the United States:
Economic Considerations, Implications, and Opportuniteé®AA, NOAA TechnicaMemorandum NMFS F/SRO
103, July 2008, pp. 2456 3. Her ei na f t Broadetlssuesd as Forster, *

4743 U.S.C. §301(b).

Congressional Research Service 11



U.S. Offshore Aquaculture Regulation and Development

Marine Jurisdictional Zones

Federal management of marine fisheries generally extends freamtgal miles (nmp 200 nm from shore
(baseline State waters are measured frometbaselingo 3 nm offshore. Exceptions include theest coast of
Florida, Texas, and the Commonwealth of Puerto Rigbere state and commonwealth waters exteadt to 9
nm. Under international lawinternal waters include those aredward ofthe baséne, territorial waters
include those waters from mto 12 nmseaward of he baseline, and thexclusiveeconomiczone (EEZ)
includes waters from 4 nm to 200nm fromthe baselineln the United Statedisheries in thderritorial sea
beyond state waterandin the EEZ are managed by the federal government under the MSA.

Internal Waters 2waters landward of the baseline from which the territorial sea is meak8tates manage
internal waters.

Baseline 2 generally meased as the lowwater line along the coastlso accounts for featusssuch as bays, rivel
mouths, and fringing reefs

Territorial Sea 2the coastal state (nation) may clagavereigntyover the territorial seathe airspace above it,
and the seabed and ssdil below itfrom 0 nmto 12 nm seaward of the baselinén 1988, the United States
claimed a territorial sea (Presidential Proclamation 59@&ich includes both stateraters (generally @mto 3
nm andfederal waterggenerally from 3im to 12 nnj.

Exclusive Economic Zone 2the coastal stat¢nation)may claim sovereigrightsfor the purpose of exploring,
exploiting, conservingnd managing natural resources, either living or nonliinnpe EEZ.

Figure 4. U.S. Maritime Zones

Territorial Sea

|
|
Contiguous Zone I

I
Exclusive Economic Z.one
(international)

I
|
: US EEZ
I | (for fisheries)
N
I
|

4

Private Lands — State Submerged Lands A= e e o -

Outer Continental Shelf

High Seas
—

| 3 nm*
I 12

|
MITW '

I

|

24 nm I
'I 200mn |

* I, the Galf Coan of FL, and Prerte
Rico claim sobwerged lands to 3 ssarine
leagnies or 9w i

1.5, Baseline/s

Source: Meredith A. Westington and Matthew J. Slages. Maritime Zones and the Determination of the
National BaselinldOAA, Office of the Coastal Survewt http://ushydro.thsoa.orby0741_01.pdf

Notes: EEZ = exclusive economic zoldHW = mean high wateMLLW = mean lower low water. The
tidal datum isa standard elevation defined by a certain phase of the tide.

Currently, no single federal oddsahgwacd sl tamtchor i ze
faciiln tfiede,r agde mveart aelJISYACIEME S EEXOAA ,Fiasthd rERA )ar e

separately authorizedhtbt negubkegaicedt donead¢tabvi
aquacfid ¢ u'fFeetdicersal agsneipsrmhas are required to
regulatory agencies concerning the potential eff

48 Stephanie S. Otts and Terra Bowli@jffshore Mussel Culture Operations: Current Legal Framework and
Regulatory AuthorityNationalSea Grant Law Center, April 2012.
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al s o icnovnosluvletsati on and other rtgqherecemenesw ohathe
appli cfTahtodh o wing sectrneoquwi sadimfaaderalt hper mi t s, ¢
review requirements.

Federal the rGointdsuct Aquaculture in the Federal

Z@E o'~ 2NN\ e

Section 10 of the Rivers and Hoasr bSoercst iAocnt 100f) 1p8r909
the unauthorized obstruction or alt**ration of an
Aut hori z aSteicorne tbayr yt hoef U ShACHursnty ,b et hprroouvgihd e d befor e
consthnwctmaniated. Constctarnr ewar knaiyn i mrc | aafdfee atniyn
cour se, condition, oy erxpavatyoowmfomat®ilkhbpblenwhud
facilities, 1in or over any nhnvm gfarbolnB eswhaotreee s o f t
aquaculture facdtldad iies amd they affect navigable
facmhytrequired to obt ISACGEUdehro rS dStAICsEm 110 .0 m

to regulate the use of the nper)gable water (not
The Outer Continemttaln dSh eUSTACKEe mdust lhdocrtirttyi ficial i
installations and other devices permanently or t
erected for the purpose of ngxp k°8Tohienrgeeffoorre,, dac vel o
Section 10 permit 1is also required—spucihorasto cons
aquacul t uvrien ffaccdielriatli ewsat er s from the seaward | i mi
limit of the oUFTlke domitsiinemttad isshsede .a per mit is
navigatihen pa ¢ osperd baacbtlieviitnmppact s on the public i
is assessed by dchmpygrbagekhecbedefotaccrue from
and the reasohmarbmyt Sobh€&€bkeetbdral concamsm for the
of importa#®Of fshooeraguaculture permits would be
cages, net pens, or linesetahdld osre anchored or a
Section 10 permit requirements for aquaculture d
withigeilamme 1nstallations or other devices that
attached to the seabed do not appear to be inclu
not require Section 10 permits iamtilimgeadpwoddcewint yh
facilities 1if they do not 1impede mnavigation.

Se'"—Sel TeezeS—el "eE‘S>eZ1 ' —Se’"—1 CoeeZ-1 Z>—"

EPA protects water quality by regulating the dis
Clean WaterfrPfUAder ( CMMatCiWAnala Pollutant Discharge
(NPDES) permit 1is required to discharge pollutan
wat ¥ASRLQWiWRXdJFEMa mye ddiascernable, confined and di
including buwutmynot pli midtiead htt o channel, tunnel, cor

4933 U.S.C.8403.

5043 U.S.C §1333(a)(1).

5133 C.F.R§320.2(b).

5233 C.F.R8320.4(a)(1). The processing of the permits is addressed in 33 @3RR.
5333 U.S.C881251 et seq.

5433 U.S.C81342.
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container,

r ing stock, concentrated animal fe
from which p

utant® are or may be discharged.

Aquacul ture faciadtiagrieasl smasyu gkhxscaess psfrregfeeta dldn unld & 1t te s
therapeudsuach agsenamstibiotics. EPA currently regul
source if the activity qualifiescCAAPI;fiotnyxentr at
CAAPs are defined according to discharge frequen
EPA on-bacacsaesebasis if they are 8Cgmméicaal soatle:
aquaculture operations 1in ftelder@AAPBRvsattelrrse swhoarlld &
require a NPDES per mit

ol 1
ol 1

"oe''—10 §72SEZee7>ZU1 Z>—"¢

NMFS s the only federal agency that claims explic
aquacChtruredMdF Bnaonagdes federal fisheries Aunder aut:
regulates fishing in the EEZ through devel opment
management plansdé¢&EMProt dhpr MEAly address wheth
within the pi'Thiee MSAF de\ikeHikset aor mo od. afrids bk

any fishing’afnoleVKkaleQedk hecd¢ hg, t akoifn g’ sohr. har vesti

The MagnusoiBtevens Act does not expressly address whether aquaculture falls within
the purview of the Act. However, the Magnusbn e vens Act’s assertion of
fishery management authority over all fish within the EEZ, its direction to fishery

management councils to prepare fishery management dfams ny “fi shery” needing
conservation and management, together with the s
“fishing,” provide a sound basis for interpreting

aquaculture in the EEZ

de MStAdmeut hority, several regiondMF hfaivseher y mana |
ercised r e gwleaftfosrhyo roev %lrgsuiagcdun NMESies.e hor i ze d
fshore aquaculture nd dxper aie mdacdark rapnu rfepxoes nepet seeda
shinPTlpesamipermits are of 1limited duration and
permanent commercial operations.

5533 U.S.C§1362(19.
5640 C.F.R§122.24(a).

5740 C.F.R8122.24(a), 40 C.F.R. 122 Appendix C. Concentrated Aquatic Animal Production facilities include cold
water facilities that discharge at least 30 days per year, produce more than 20,000 pounds of fish per year, and use
5,000 pounds or more of feed per month and waater facilities that discharge at least 30 days per year and produce
at least 100,000 pounds of fish per year.

58 Section 404 of the Clean Water Act regulates discharges of dredged or fill material intdetheeof the United
States, which does not include federal waters beyond 3 nm. This permit is often required for shellfish aquaculture in
state waters.

59 Memorandum from Constance Sathre, Office of the General Counsel, to Lois Schiffer, NOAA Genesel,Coume
9, 2011. Hereinafter cited as Sathre, 2011.

60 Sathre, 2011.
61 Sathre, 2011.

62 Regional fishery management councils were established by Congress under the Fishery Conservation and
Management ActR.L. 94265).

6350 C.F.R§600.745(b).
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The Gulf of Mexico Fishery Managemewt OCauncil (C
aquacul t%Irne 2i0s0s9u,e sa.n aquacul ture ENIPFSwainedpprove.

its final r uvalFeMPt o nPHlpdletammgma c ulht ure plan establis
permitting process for regulatifdfpecaqegathtuoasin
authorize permits for up to 20 facilities that a
pounds annually of species that are native to th
acquire other feMFeral i psumibas Ghetf MEFGUNowulhtasre pe
devel oped a memorandum of understanding to coord
permitting responsibil%ties of each agency in th
However,l cagg@mleiceind n h a sMFcSaasutt hdooruibtty otno N egul ate ac

under t héXQ/IS)AVMTEI@IVIVQFL]]JM\LLHmDO ODULQHSILWKHWLHY. 6HUY
District Court for the EaMFExrwebBdetdridts afithouit
the MSA when it adopted a regulatory scheme for
Theowurt found’stlgatwnthefMS Af ho'haiintdhya rtvod’ drit edgnugloat t e
include aquacUffjtawur €Congaoteisns g iMFhife it hed atud hgpirv ¢ y[ N o
n entirely mnew regulatory permitting scheme for
hthmrvedhenMSA is a conservation statute, aimed
fiatural resources Fishfbaonmhédt he @qgqusasc¢sul bplir ¢ ha
tates noatarel " Reyources.

a
t
0
S
Somer e comkat neadgi onadf fmsalgargecme nt tu r EPmewyd e@rd dt he M
anotaldeln t i onraadt iawdeni mea gats pemiearltlsy 1 f several regi
councils develop their own, possibly contradict
pol i Ciue s cmmhtheyr ci al aquaculture is hbhasderlithely t
jmi sdiothem ofgional fishecayusheanteamentprepunceidl s
aquaculture FMPs or generic aquaculture amendmen
could be cultured. In addition,and tilse umecgiemma lwh
councils might have over species, such as mussel

o
0O
(0)

Federal Consultation and Review Requirements

Consultationqandaermee noifstwven tapgemriredi bFone dgr a ms

crouststci ng environmental regqhmecatumseeyt s eguneéerent hnel
federal agency 1 mpl ementagegmdantni fpircosc eadmd esn aloy =
pot einhppaadt s the proposal wouldde chiadhhentgh®e rc ¢ ot dis ur

64 Eight Regional Fishery Management Councils were established under the Magnuson Stevens Fishery Conservation

and Management Act (16 U.S.§81801et seq) to develop fishery management plans for fisheries in each of the eight

regions.

65NMFS, “Fisheries of the Caribbe aiFederdhiRegistel7621800, Sout h At l an't
January 13, 2016.

66 NOAA, Memorandum of Understanding fBermitting Offshore Aquaculture Activities in Federal Waters of the

Gulf of Mexicg 2016, ahttp://sero.nng.noaa.gowustainable_fisheriggilf_fisheriesaquaculturelocumentgidfs/
final_offshore_aquaculture_mou_020617.pdf

57No. 161271, 2018 U.S. Dist. LEXIS 163685 (E.D. La. Sept. 25, 2018).

68 No. 161271, 2018 U.S. Dist. LEXIS 163685 (E.D. La. Sept. 2018).

69 Gulf of Mexico Fishery Management Counéiishery Management Plan for Regulating Aquaculture in the Gulf of
Mexico(Tampa, FL:January 2000
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ncy fron

t hpee r mi te n VOittheemrme nta l magqmi o kmbnt the age
of adverse

action, as proposed, wunless the 1evel

"SeeSel "—721 S—S+72-7Z—+1 E-

Under Section Zo0n6e oMa ntahgee nCeorfdts tt Aadlte s ( A MAYX e vel op a
implement a coastal management program (CMP) pur
“describe the uses subject to the management pr o

t he managreanm,ntt lper olgoun'dacoest of ztheestthe organi
management program, and relat®d state coastal ma

Arguably the main feature “Fedehal CAMAnicy faieddwmvdl
have rygyfaemaadbl e e fsf eccatass toanl az snteatreesources and
consistent with the enmfoocastdl emPohdgement 27T « dfe
the CZMA requires

any applicant for a required Federal license or permit to condumttimity, in or outside

of the coastal zone, affecting any land or water use or natural resource of the coastal zone

of that state?” to “provide in the application t
certification that the proposed activity complieshwthe enforceable policies of the state

approved program and that such activity will be conducted in a manner consistent with the

program’*

Enforceable policies asechegaldtogndbindungosnahtproe
regul amidoms.,e Iplans, or judi®ial or administratin:

Federal 1 1icen gsiuncgh aansdr epgeprenci maitti unrge qaun ¢ eanfe nt syYyr g e
categories of federal foact coilSlihes stlagte thay thhe freadw
]l incsees and permits that affect coa€&€MBRI Fases and
1 isted,tahcet iavpiptliilecsant s ubmits related data and 1in
that the proposed activityewitl Iwilsh atphperdoswtetadt & 1 n
managemenf'Fprogrhimsted activity idiwtdseirdd twhe exsa)s
the statdesacrsiobemutshte geogmaCpMPl ¢ 1 ocation or area

If a ,peccmns geographic lodabptohish stCeMPartéthleewst at e
activity i1is treated as ugthiestddt eTmortaviiew arheur
federal agency, and NOAA Office o6 €CouwstwltMenag
activitdyciwdD&Mher tbheappaguelkdiobknghet her the activi
wildve reasonably for &s ecmablte |e fz{deheet. sc loohns dtpht ee mscteyac
review proceeds as ¥n the case of a listed actiyv

7016 U.S.C81455.

"NOAA, CZMA Federal Consistency Overvighebruary 20, 2009 (revised January@i &, p. 3.

7216 U.S.C§81451 et seq.

2 NOAA, CZMA Federal Consistency Overvigiebruary 20, 2009 (revised January 4, 2016).

7416 U.S.C81456(c)(3)(A).

> NOAA, CZMA Federal Consistency Overvigliebruary 20, 2009 (revised January 4, 2016).

76 Other activities that may be subject to review include direct federal agency activities; outer continental shelf
exploration, development, and production plans; and federal assistance to state and local governments.

7730 C.F.R.8§930.50.

"8 For example, thetate may identify the area from the seaward boundary of state waters to 20 miles beyond state
waters.
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state may objeonsiettheyapplrtcdncation and s
orizing the activity or 1isdhe pecmnditisonaku
hegdl) t yhe state csoinsctuernsc ywid{ept etrhnei ncaotaitoen f a i 1 s
ting in a pres3dympheoleofetoanyiefe@Qommence (o0
Il and concludes that the activity 1is consis
satyofiat®Imedthrei tvpst majority of federal act
c acmeirft i fication, often resolving any disput
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NMFS aM8d hBve responsibit hMMPeAs tvuwnedwerp rtohjee cBES A raonpdo
that may affect marine mammal®3I fori stshuraenactee noefd aa nfd

permit may adversely affect a speciesnlested und
Section 7%Tohfr otuhgeh EcSeAnts ml ¢ at hom FWS or NMFS, fede
ensure that their actions are mnot Ilikely to jeop
threatened species or ddvaephpereolPywr dmaopdeiagfreyys ctrhi atti ctahl e
proepdsactivisttshhej daparcdli sepeciicessi brcallvbabet gt modh
Secretary must suggest reasonable and prudent al
speéiésreasonable and prudent miemsalltowadet adgpot
for ward.

The MMPA prohibits the har fosrWBDMNh{)J mahruinntei nnga, mngcaalpst
without a permit from the Secreta¥Iyf onfartihnee I nter

7916 U.S.C81456 (c)(3)(B).
80 Seed2 U.S.C84332.
8140 C.F.R§1502.

8240 C.F.R81508.9.

83 CRS Report RL3315Z he National Environmental Policy Act (NEPA): Background and Implementétjorinda
Luther.

84 Endangered Species Act (ESA; 16 U.$€1531et seg) and Marine Mammal Protection Act (MMPA; 16 U.S.C.
§§1361et seq).

85 For further informatin on the ESAseeCRS Report RL31654he Endangered Species Act: A Pripsr Pervaze
A. Sheikh

86 The Secretary of Commerce is generally responsible for listing aner@&t&d activities for marinepscies, and the
Secretary of the Interior is responsible for all other species.

87 Under the MMPA, the Secretary of Commerce, acting throudS is responsible for the conservation and
management of whales, dolphins, and porpoises (cetacaangg]l aseals and sea lions (pinnipeds). The Secretary of
the Interior, acting through the Fish and Wildlife Service, is responsible for walruses, sea and marine otters, polar
bears, manatees, and dugongs. This division of authority derives from agency relgpematbihey existed when the
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mammals are 1ikel3j ttua ei iftatchiiadsi ttiinetisd dranadtgsivmalectuiisn 1 i k
the taking of marine mammals, a #fdpibe médmmablex
for an exemption, t hnee ¢adquabktuditmra Marciidd t Ma mwmalll d
Pr ogrratm fciecNNMFe® fr om

1 ;eeZ—+'Sel "'l S<'+Se

The MSA also requires th¥SAGHdoal apygr mquaacmgtage
to consMFS fwitthle NWctivity has the potential to ha
des i gfnoart eadl 1 marine s peciaensd frnwary whnicclhu dteh ehraeb iitsa ta
and fede®al waters.

Se'"—Se1 §5'—71 S—E+72S>¢1 E-

NOAA manages national marine sanctuaries establi
(NMSAPederalangenegqguesred to consult with the Sec
federal actions within or outside a national mar
aut horized by nldi pemrsmdst,s ,]l e@aasee sl i ke’ Iyf ttohehar m s an
Secréiady that the activity 1is likely to injure
reasonable andt hgatwed € etd een@ma s taagkeen ctyo avoid harm to
resource I f the measures arme mnmdoeets tfrolylecadweod amd us
NMSA requires the federal agency that 1issued the
resources

Se'"—Sel 'e+™>'ELl >ZZ>YS'"—1 E-

The National Historic PreservatPomddcmSéNHPA) s
106 o f%fNeHdPeAr, al agencies must determine whether a
have adverse effects on properties listed or el
Pl aces. Such sites c¢oulsdi tiensc,l uodre osthhidpravad ceuclktlsu, r aplr e
agencieest eremditntdher such resources may be affected
tribal histori@& preservation officers.

MMPA was enacted.

88 A Marine Mammal Authorization Program certificate is issued when marine mammals may be taken incidentally in

marine fisheries. If aquaculture is not defined as fishing, an incidental take authorizatibe reguired, as in the case

of nonfishing activities that take marine mammals such as construction projects and oil and gas development. See

N MF S, “Incidental Take Authorizations Under the Marine Mam
https://www.fisheries.noaa.godde23111

89NMFS, A Guide to the Application Process for Offshore Aquaculture in U.S. Federal Waters of the Gulf of Mexico
Southeast Regional Office, August 201 7h#p://sero.nmfs.noaa.g®ustainable_fisheriegdlf_fisheriesaquaculture/
documentgidfspermit_appliant_guide_updated_aug2017.pdf

9016 U.S.C.81855(b).

9116 U.S.C881431et seq

9216 U.S.C.81434(d).

9316 U.S.C. 470 et seq.

9454 U.S.C. 8306108

9 CRS Report R45800;he Federal Role in Historic Preseri@i: An Overviewby Mark K. DeSantis
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The Fish and Wil dliqfud rEscofdideataillom gAMEKS es t o

and state wildlife agencies when activities

t

government affect, control, or nfChdinfsy | wattd rosn
generahd¢ygrporated into the process of gomplyi

such aEsP AtnklaVA N

Ot her Authorizations and Approvals

The Coast Guard has authority to TRagubdtponwvate
requuce¢uses such as aquaculture facilities be ma
maritime ®*Toviegatnbdnsh a private aid to navigatioc
aut horization from the appropriate U. S. Coast Gu
TherB8au of Safety and Environmental Enforcement
the offshore energy indu’$BtSrEyE owno utl hde roeuvtieerw caoqnutaicn
applications and provide c¢commentosr reefgfacrcdisn gnpot e
mineral explonmtatiomd procdddpmdmrepar otfi Oese.an Ene
Management (BOEM) manages devel opment of the out
resources. BOEM wdiwled eracsqunemdi oaf orria gglmtwc wif fur e o p e
thmtes tethers to an d%isting oil and gas facili

Environmental Concerns

One of fitcdhatoufmmaanpyr e vi ous aquaculture bills has bee
enviropmehtamoontmfh dofgf s htoufie® caiquraiciuels s of of f s hort
aquaculture have expressed concern with potentia
existing usedhet iosattoernibc aprrecabsl.emms c hnasnehonpearoe
cultured or gdauncitsidosn coafhev asmdwe s pecies, pollution
net pens, awhhithdabd tatedtosd a negati®™ve perception
acuuptpuorees ese s t whhoa toephphoossree aquacul ture [ ack an
acsblemerfeits andhesskpeancedpthotnms persist despi
erature that contradicts the extent or existe
of f

eriences, technological advahadesrepsodper

N

it

ironmental 1impacts and 1 mpSome dr esffarcdlarcsy souf

Aqu
aqu
11t
pr o V¥ Supportergontendthatn many pwotbdpfathembination
e Xp
env
t ha

t by moving opetetiong eppshpreaandsites,

%16 U.S.C8661.

9714 U.S.C883.

9833 C.F.R§866.01 and 64.21.
9943 U.S.C §81331et seq
10030 C.F.R.8585.

101 Carol S. Price and Jessica Bestimpert,Best Management Practices for Marine Cage CultDperations in the
U.S. CaribbeanNOAA, GCFI Special Publication Series Number 4, 2014.

“Gunnar Knapp and Michael C. Rubino, “The Political
Reviews in Fisheries Science & Aquaculiw@. 24, no. 32016), pp. 21229. Hereinafter cited as Knapp and
Rubino, “Political Economics of Marine Aquaculture.?”
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furthe r'Qtehdeurdsh daftdf s hore waters would be less pron
than inshore waters because fish wastes and othe
deepred Hdtutschred offshore areas.

Apresent | acko wifn gk ntoowlleidngiet ed experience and few
on offshor—el iangintdsen btanding of potefitoml harm to
of fshore Magsutaciud hamsmateiemmn c ol 1 e ¢ twhde rfer osnma 1i nmosnh onreet
pens and other types of aquaculture farms have b
operations are similar to those that would be es
surdoung e n vhorwoenvieernt Jot heaf chfafralcdmeea cchp earsas toifof ssh,o r
currents, wind and waazres ,|l whdley tquadiddffer afndo meip
Generally, the outcomes associ ateepd nwi ton of fs hore
characteristics of aquaculture sites and how tec

Over t hes eyaeraalser st haves inds ntmealra ended saequearcaull tiur e a n
us enctf ipne nisns horfTdhheasrcaada s de stwiadme rf porhlwneaten feed
waste products (includinghdbugat dligmibdaskt s onand
alteration of benthijeudhtdi nfaibsi if raogye asctutittluirneg fweaesdt
use of antibiodragigntamaddwdthieon a;@ff mapea vifve ud g ara ied
or ganaimdnst he spread of waterborne disease from c
decatdeecshnical advances and farming practices hayv
arebExisting lawslbkomadereguiabhltiohed performance s
many of the potential adverse dhvironmental effe

Fish Waste

Fish feed is the main source of wmnsitrodfmomt alquac
impacts associafFldewdithchgugehdfhoawpmmdsed feed

metabolic,sfichhawanti¢gsogehabaemmoanaongdi mgeadncer
because of potential effechseadfl wotrerengualbntmg ndn
neptens. Treatment of effluent is not feasible be:
ocean through net enclosures. I mpact,suoh fhe env
feed quality, odiigens,t ifcere damd meattaeh biomass of fi:s
characteristics such as cage design, depth, curr
benthic features alsanidnfilnpardedse nutrient dispers

Impacts oniwatdre @udlirtyol vamne aodfjtaecne nrte l1taot ende tt op ¢
c ombi natnicaste acsfer o gen, p hamtdubrobri uddigtpyll datpnidgl 8°6 a f
Eutrophication may occur when net peans are place

BRebecca R. Gentry et al., “Mappi n dNaturehEcoloGyl&Ebolution Pot ent i al f
vol. 1 (September 2017), pp. 131324.
104Mi chael B. Rust et al. |, “En+Piemo Mmantcall t Reref d mmd thee Unfi t Mar

Fisheries vol. 39, no. 11 (November 2014), pp. 508 4 . Hereinafter cited as Rust et al.
Performance. ”

WRust et al. PetEovimmacwme 't pl 519,

gt efanie M. Hixson, “Fish Nutrition and Current Issues 1in
Nutritious Seafood in an E adournalodAquacuiuredRésktaych éhd Developmentb 1 ¢ Ma nn e
2014,pp.1100Hereinafter cited as Hixson, “Fish Nutrition.?”

107 ipids are a large group of organic compounds composed of fats and fatty compounds that are insoluble in water.
They are a source of stored energy and a component of cell membranes.
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enclad water ¥ddtesdisngpewa s’gcuddiitersit,lmitt r@ogen i n

areas adjacreanntg etdofbmreaha dpleyns t o signi ficant levels
of factors, including envi%losnomeengiatd acphpaeraarcst etrhiastt
nutrients are flushed away from the 1immediate ca
Management practices such as choosing sites with

i mp rcoivret vahnallti s § b pwmabsptreo dWc t s .

Solid feed and fish waste descend through the wa
bel ow a nadq uvaarcouulntdu r el nf ascowmes tceagssseasc cumul ate at r1ate:
the assimilative camacitthgashm e respiratmomt fror
decomposition decreases oxygen levels (hypoxia)
cause hypoxia in sediments awthd cthh emdwWtelicehr taverr 1 yi
abundance and diwegms tiynotfthmaaiae. s Rgese wo have
sediment chethies tpry maso fomaenpafd et aquacul tthre in the
Over the 1l ast several decades, har mf ul environme
advanceologyteceampdottegydgf better sftererde gmmatnaatgoernye nt ,
requi r*¢fneead sformul ations have been modified to i
growth. When feed,the mmoaeanfulblfy wdpere s u miditt roi fe nfti)s
produced is reduced and fewer solid wastes and n
Modifying feeding prosti ods uad'fSsodmem afsa e el diutcieeds tnhoe
under wateto wmewitces feededgngoaadowdsoweer Environm

monitoring also informs farmers and regulators o

Someesearchers ahdvaqpropbds adtartchpitcs saeq wafc unlutl wrie t
addonher orgamnsenst ebmrcdt es aqula csseyaswieeend.s Tthoe tshyes t «
would mimic naturwhetaopdasct el itomneohlitpsred or ga
other osgahismandedgpglfy sthheenwé&BEhes oadditions cou
leen environmental iimpcarcetas € irgohme fin uft er ™R nut tsi lainzda t i

Proponents suggest that offshore aquaculture may
impacts than those Tchaduysled tima towastpeesrs ocacrecamea sma | 1 3

nut rdieefnitci ent, and odtf sahpuacecsuhrtedrca sepe fatoimmns wou
dissipate. Critics question whether experiences
commer ci al operatipasatwhathl mangenesdatesoto be

108 Eytrophication is therpcess by which a water body or coastal area is overly enriched with nutrients that stimulate
excessive growth of algae. When algae die, they are decomposed by bacteria that use and deplete oxygen.

109 Carol Seals Price and James A. Morris,Mafine CageCulture and the EnvironmegntlOAA, NOAA Technical
Memorandum NOS NCCOS 164, December 2013. Hereinafter cited as Price and Mimirie, Cage Culture

MWRuyst et al., “Environmental Performance,” p. 513.
111 Price and MorrisMarine Cage Culturgp. 22.

29

MRust et al., “Environmental Performance, p. 519.

WRust et al., “Environmental Performance,” p. 512.
4B, H. Buck et alUse “Ofufaschwlrteuraen dwiMul tExtractive Species:

Aquaculture Perspective of Multlse Sites ithe Open Oceared. B. H. Buck and R. Langan (Cham, Switzerland:
Springer International, 2017), pp.-Z8.

1151n nature, different tropic levels generally refer to plants (algae and seaweed), herbivores (organisms that graze on
plants), and carnivores (prors of herbivores).
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environmental 1impacts are likely to vary dependi
l ocat iaonsdc adieze and species.

Fish Diseases

Fish diseases are causedt hbayt bcaocmmanlay ovcdoawrs eisn W
populations. Aquaculture production i,andulnerabl
serious 1 os s'Bi sheaavsee oocuctubrrrecadk s cost atnhe global a
estimotbdll iVt pratmi gdHr7., the Chilean aquacultur
worst disease outbreak e Ve&Trh eo bosuetrbvreeda ki no fs ailnnfoenc ta
anemia virus cos400h@00ndusef ypB8ddyoO®0N0Oon and $2
Net pens amer dDpene hso@ & thlhangents may pass freely as
through net pen enclosures. Cultured organisms a
fish are kept at hi gthheer rdaetnes iotfi ecso n twahcitc ha monncgr efais
stress. Research suggests that fish pathogens ma
nomative pathogens may be introduc®omcefmi sfi sh a
farmers counter that more dliastegmdesy prodbd emsoiors ga
disease mnaturally exist and are subsequently tra

¢}

xsaommpel er,e haaec h deesatailsfiiaeds eri ous problem for A
ng because of 1 odits ea soa unddSitoumd imensdt dtehneo ncsot srtas
high host densities in net pefkt phasmobeenrtra
hesized that sea imet maygs betoswprbkbddcéduonmeshp
sing wataudgj acSomeaaksee tvhitlhda tshaalrmmoend popul at i o
girmmge ar infested salmon farms. Studies have s hc
c ul taunrde dt hhfeeind ti rcaen samiet t e d b a c K®Tthoe weixltde nsta | omfo nt hh
t wil di ss aal nmoant tbeerc aoufs ed embaantye di fferent factors
ation abundance. HowecAhAttkhagnticecahmostpdpyulka
y under pressurei falomamre dtulcd i aocdhdi tiinomaafi ns
d mortality dur i-miggrndtei eam ac'dSlledastla gaer iotf i & m
1 amd rmrheewgeertsimdnids ed od approvadutakbadadamawt an
faldowesmngbeoett ween production cycles.
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WFrank Asche et al., “Th eMarine Resoorae EEbhosmioanl.s24, noC4 (2009), pp. i n Chi l e, ”
4054 1 1 . Hereinafter c¢cited as Asche et al ., “Sal mon Disease ¢

117World Bank,Reducing Disease Risk in Aquacultuégriculture and Environmental Services Discussion Paper 09,
June 2014.

18Asche et al., “Salmon Disease Crisis,” p. 405.
MAsche et al., “Salmon Disease Crisis,” p. 408.
2Rust et al., “Environmental Performance,” p. 514

210, Torrissen)mpdaS aolnmoWi 1Ldi cSea ]l moni ds Jaumd of FighlDiseasesoAquacul t ur e,
36, no. 3 (January 2013), pp. 17%4.

29e¢ea lice is a parasite that lives in the water column as
mucus, skin, and bbd.

12Z2Ru s t e t ronmenta) Perfolinance”

2Samuel Shepard and Patrick Gargan, “Quantifying the Contr
Annual Returns of a Wi |lAQuaduttureEEnvironmentad interactionsol. ® (May5l 2017), o n , ”
pp. 181192.
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Drugs and Ot her Chemicals

Various drugs have been used to treat and preven
di s i nfseucctha natss hydr ogen pe raonxtiidbsi wathidcama Isaid fiotna mg
and tkitmesdyant hel,miinhi esapygneshroid i™Msecticide:
Antibiotics are used to control bacterial diseas
their feeadruesRrdu gso alisdad T @ a t p atewrfieenmogvieo npsa,t as it es, a
sedate fish for transport or handling. Viral dis
manage me nits upcrha catsi cleoswe mignrgg asntirsensss rveistehi egarnedact e r
provifeendg with pHowevemutrnemdédme cases it 1s mnece
to stop the spread of the diseasce.

The Food and Drug Administratioms(¢hkDA)quiasc urletsuprcen
The drug must be shown to beisnafiesptOndfyEespevee
drugs approved by the FDA Center for Veterinary
ani mxlusg withdrawal periods and testing are 7rtequi
drug reesi U8 DPA. AdPhlmmanlt athedal t h I nspection Service
controlling the spread of infectious diseases an
for cert ai?hMafniysaht ¢éskpoevcei easni mal health regulations
introgduendomanage disease outbreaks.

Aquacul t snehda s gtshnattui bainbet me e a nemdynthe shransferred
open water whnrewicromms menetds f e epda sosr tfhirsohu gwha snteets pen e
Extensive useyoffetsludde imgaithtes dmawel opment and s pr
resistant. The am¢g ¢ bo D tdwusge p fii tste kddescel i ni ng, as vac
eliminate the need to treat bac¥Exampldssenskudasw
slhmon f ar mi pwgh eirne MNonrtwabyi ot i ¢ yamrd hiapwhdeerncare a s e d by
antibiotics a'Rr aponenmtrel gf usfefdlshore aquaculture
more pristine and better axygomamiiaandy wantsehrorceondi t
areas he occurrenoal dfb o fbfthsahdpuracE ard ¢ 1 1 e

Escapes, Genetic Concerns, and Invasive Spec

The escape of organisms fromaaquwac wlptewriee sf, a ciisl iat

environmental concern related to aquaculture. T h
nomative fish escape and pratsiiwad sime d¢ihes whadwe HWHa
aquacul ture, s ometteirmme se mrveisruol nt menngt ai In hl aornng. For ex

2%Priyadarshini Pandiyan eDrug®reventionTadaR0b3jpp.559% AnthalminticAquacul t ur e
are a type of medicine that kills helminths, welike parasites such as flukes, roundworms, and tapewadimes.
medicine is selectively toxic to the parasite and not the host, in this case salmon.

126 etter from FDA, Center for Veterinary Medicine to Aquaculture Professionals, October 2015, at
https://www.fda.gowdnimatveterinaryproductsafetyinformationletteraquacultureprofessionals

127 Animal Health Inspection Servicknport Live Fish U.S. Department of Agriculture, February 15, 2017, at
https://www.aphis.usda.gahisburfocusanimalhealthdnimalandanimatproductimportinformationimportlive-
animalssa_marine_lifedt_marine_import_fish

18] 2i me Romer o, Carmen Gloria Feijoo, and Paola Navarrete,
Antibiotics in AquacultureUse, Abuse and Alternativesd. Edmir Carvdio (Rijeka, Croatia: In InTech Europe,

2012), pp. 159198.

129 Carol Seals Price et aRyotected Species and Marine Aquaculture InteractibdBAA, NOAA Technical

Memorandum, January 2017. Hereinafter cited as Price Eralected Species

2

0Rustetal,. “Environmental Performance, p. 515.
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as silbigrheadarpndvegradsmntroduced to the United S

wat er qfuraelsihawautbefrmr ¢ ponds and waste treatment po
found in most of thenMi shayfdepedbdghanbgesenokagy
ankddar medcies such as fresh®%ater mussels and nat.i
Genetic diverttdad yi t-omd glelbbefndffiecpawn with wild c
of the same species). Interbreeding could result
to the loss of genetic diversity Geenl eattiicv er itsok s
the number of wild fish, the genetic differences
escaped fish to suc®tThesrfalidye sphwmadadmnwechednsihd dat
could become est abrhp ewhiewd Fidds ditrchoed ,wih adb iatnadt ,c oma t e s
ot her resources

Experiences with farmed Atlantic salmon may prov
fish both within and®Abbhansniide s$hbmonnhaivsvecesanpged
the ®PaNaoadfti hwest (outside their mnative range) and
commer ci al fisheries. In 2017, over 100, 000 Atl a
Cook Aquacul tur eWAF*t™Ma nGyy porfe stsh el selsacnadp,e dd fi sh were
fishery madtolgersemaismmeg fish were unable to mak
In British Columbi a, escaped Atl sptaiwnesda j mom nh d e
Atlantic salmon, but it isduvsedprftoaduri wigebher dti ng
popul ¥t ions

Within the range of Atlantic salmon, farmed saln
during the period when wild Atlantic salmon spamw
has changed theopn gaderetducedpgenetic variation.
occurred because 1imited numbers of brood fish a
select forPMpelk ifday dfrgdarim sproduction of Atlantic
Norwegramns. Farmed and wild hybrids and backcro
generations may change genetic variability and t
popul ¥ Thenextent and nature of these sahangeas to
(fitness) of®Chasngepopul aheogenetic profiles of
found in several riwkaese inntNorbrnge dinddlg [ofe]lwinldd a
commdharsgeeal e experiments in Norway and Ireland

131.S. Geological SurveWonindigenous Aquatic Speci@ata Queries and Species Listshtips:/nas.er.usgs.gov/
taxgroupfish/default.aspx

132 price et al. Protected Species

133 Eva B. Thorstad, lan A. Fleming, and Philip McGinnitycidence and Impacts of Escaped Farmed Atlantic Salmon
Salmo Salar in NatureNorwegian Institute for Nature Research, 2008. Hereinafter cited as Thorstatheicence
and Impacts

B4Lynda V. Mapes, “Escaped Atlantic sal mon hoeatle di sappeared
Times November 14, 2017.

B35 Thorstad et alincidence and Impactp. 67.

136 Qystein Skaala, Vidar Wennevik, and KevinA. Gler , “Evi dence of temporal genetic ¢
salmonSalmosala popul ations af fl€EStJeuthal df MarifieaScienceal. 63(2096¢, pps , ”
12241233.

137 An allele is one of two or more versions of a gene occupying a spspdt on a chromosome that controls a
specific trait.

138 Fitness can be generally described as the ability to survive and reproduce.
139 Thorstad et allncidence and Impactg, 60.
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YWKjetil Hindar et al., “Genetic and Ecological Effects
Exper i me n tl@HS JRraal of Marine Sc¢ienceol. 63, no. 7 (January 2006), pp. 128417.

142 polypliody occurs in organisms with cells containing more than two paired sets of chromosomes.
143 Price et al.Protected Speciep. 12.

144 CermagMarine Mammals and Birds-act Sheet, October 18, 2012.

145 Price et al.Protected Species, 8.

Y8Ingebrig Ugl em, “Impacts of -cwigled sfail smoensi da Aquacutive & v tNoo r ovmeyn
Environment Interactionssol. 6 (2014), pp. 9103.
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farmed fteoethwifitdm wild to far med

fish. I mp
physiology from the ingestion of e an
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f
Aquaculture Feeds and Related Issues

Fish feed i, bexzaaseticamustpptrovide all of the es

needed to mdeorfsheihseymlitorogi cal requirements. Th
aquacul ¢ sdeier efceteldy rel ated to the economic viabil:

growth and health, environmental quality, ecolog
fomquacul t uEi phomaalt sand oil are used to produc
such as salmon, because these ingredients provid
those found in the wild. Aquhecstulmaret fiersdsgmawth
fish health while balancing the costs of feed co
with fish growth. Researchers mnote thatif future a
feeds are 1 i misth dmetapWw hsnoemkdr cioeésd voifr ef wi ld fish prod
processing wastes. Resear cfh sehf fnoerathsb ahhadvt eo i fs ¢ ut shead
are derived fr'¥mlaerrmeakriandpdahsg snowssupply th
but they are not,im mmamffeicthssnebaslt iatnudt eoialndre st i
component of. most fish feeds

271 >"¢7Ee'"—1S—e1 e’

Nutritional requirements and feed composition va
rganism (e.g., larvae, frogbj € c*AFgivsehl ifnegesd, s aadruel t s
ormulated to provi,dach msxpuvneteofisingipddent €ar
nd miwbeirprathlosvi de the greatest growth at the 1 owe:
ave prdexc i pado fi nngarneyd iaeqnutb e ¢ h ussee eit thgheaddd emd¢ sn  a
cosffective means of providing the nuFrshional re
meal and oil are obtained from reduction fisher:i
anchovies, capelin, herring, andwinledn haandde n and fr
aquacultuRepuotdiuen sfis hteraitgsmtamakky bkpesiesluab
those used for 'hTuhnea nf icsohn saurnep thiecoant.e d and pressed
e
e

- O

milled and dried to producewofrilsdh smepapll.y Soifn cfei s2h0 0
ranged from 4.49 mmt to 5.86 mmt and the supply
mmt2I n 2016, the United States produced 253,600 1
of fish oil, appmprfoxilmbtad]l proWdaxrnd oh% respectivel

“Hi xson, “Fish Nutrition,?” p. 1.

148 Michael B. RustThe Future of AquafeedslOAA and USDA, December 2011.

149 production of food fish is one of many potential objectives of aquaculture. Other examples of aquaculture objectives
may involve enhancement of recreational fishing or restoration of aquatic populations.

150 A reduction fishery uses fish to produce fishamd fish meal for animal feeds, including those used for aquaculture.

151 Many oppose the use of these species for animal feeds, because they assert that the protein should be available for
direct human consumption. In many cases, such as U.S. menisidzies, fish are not marketed as food items

because of the taste and texture of their flesh. However, in some parts of the world, direct human consumption of other
forage fisrubionh (often small pelagic species) is increasing.

152 Seafish Fishmeal and Fh Oil Facts and FigureDecember 2016. Hereinafter cited as Seafhmeal and Fish
Qil.

153 NMFS, Fisheries of the United States, 20N8DAA Current Fishery Statistics No. 2016, Silver Spring, MD, 2017,
athttps://www.fisheries.noaa.gdeaturestoryfisheriesunited states2016
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B4Rust et al., “Environmental Performance,” p. S511.

155 SeafishFishmeal and Fish Qil

6Hi xson, “Fish Nutrition,” p. 1.

B7KnappandRbi no, “Political Economics of Marine Aquaculture.?”
Trine Ytrestoyl, Turid Synnove Aas, and Torbjorn Asgard,
S a 1 méaquactilture vol. 448 (2015), pp. 36374.

159 Marine Ingredients Organization @FO0) , “Fish In: Fish Out (FIFO) Ratios for
Farmed Fish I n chitpurdwwiffg.neffishffish-outfifozratiasconversiorwild-feed (hereinafter

I FFO, “Fi s h.These:estifdtes atten@puta proyide a ratio that includes fish meal and fish oil.

160 NOAA Fisheries, Office of Aquacultur&eeds for Aquacultureathttp://www.nmfs.noaa.goatjuaculturgaqs/

faq_feeds.htmi(hereinafter cited as NOAAeeds for Aquacultupe and I FFO, “Fish In: Fish Out.

161 Fish oils are produced by marine algae, and in nature algae are consumed by fish that feed at relatively low tropic
levels.
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most fid%T hsep fwicasss of research has been on plant
canol a, sunflower, cottonseed, and ot hers. For e
reduced tt hoef cfoinsthé mmefails ha nfde eodi If r om over 60% to 1c¢
plant prot®®ins and oils.

In spite of decreasing gl obal -bparsoeddu cstuibosnt iotfu tfeiss h
allowed production of fde eadts 6f% rt of'I8h% apgemra cymekatru. r e
demand and a l|limited supply of fish meal and oil
in recdéiTtheyseampsrice increases are likely to cont i
limited towi e pd%Tehsec dcsosm of aquaculture feeds ac
50% of mnet pen aquaculture operating costs Li mi
encouraged researchers and aquaculturalists to i
modify feed formulations, uproac¢serngtphent spchn
investigate new sources. Substitution has become
oil have risen faster thanshthcea nprbiec ecsulotfu rpelda nwi tp
for fish meal and o1l , but the commercial use of
the substitute can offset losses associated with
inferior matoftiguad¢¥vabre products.

Although significant progress has been made 1in u
feeds, there are shhiihel nemamef i dbwbkemeat hend uvst
needed in faesed Pflammulmetaile are deficient in cert :
fiber, carbohydrates, and certain antinutritiona
digestion!®™Nandigiowtah. quality of pglha ncth epnrioctaeli n s
and mechanical processing, which can reduce cert
oils are an excellent source3offatmereggi ddbut they
(eicosapenfERndi dososd h[DHdHe.helzs e fcsH oils have b
to improve immune respoiFsiessh asnpde cfiiessh hhaevael tdhi fgfeenre
to diets without certain fatty acids, which appe
substitutiomnof opillasnti sprlotkeeilny to increase with
and as prices of fish meal and oil increase.
‘o'l ZSes!

Proper feed formulations also are essential to promote fish health and prevent disease outbreaks.

When fish ardefiarmedsatghogdghnutrition tends to r
incidence of disease, and boos't I mmune systems.
impair health bysafmt¢abiohgstmhandr garcremsing susc
Resehasgshshown that the wuse of plant oils and the
immune response in fish. Dietary additives of 1in
been found to increase i miAn igooyi,n gf ecehda lelfefnigecei einsc y

162 Michael B. RustThe Future of AquafeedslOAA and USDA, December 2011.

®Rust et al., “Environmental Performance,” p. 512.
164NOAA, Feeds for Aquaculture
®Knapp and Rubino, “Political Economics of Marine Aquacult

166 Wild sources include both forage species and wastes from processing wild and farmed fish.
167 Nutritional value to consumers (humans) of fish.

%Hi xson, “Fish Nutrition,” p.
%Hi xson, “Fish Nutrition,” p.
Hi xson, “Fish Nutrition,” p.
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improve knowledge and commercial application of
requirements of mnewly domesticated species.
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The human health benefits offisshfopedcneses woudtediyn
quality protein, obdmesamameh alass fBhaoudnditthanti ndi et
ome-gafatty acids enhance early brain and eye dev
cognitive decline alphtasedi subsfetutfFesdsawi ahfeptt
products because these alternatives lack the fat
Farmed fish products that have been fed plant su
concentraefoes adf fbeh oils in their flesh. Two p
oils 1in feed while ma3nfatnhyngchdghi hetvedh ofe of
genetically modified plants, fungiisbrfmedsobes
(2) to grow fish on low fish oil diets in the be
ome-gafatty acids 1in fish diets to raise their 1e
There also are growahguetpssbe¢ntet bdegdmbbcpakbbunants
polychlorinate,dnbli phemyghaan isclPcChB natsa nhjennavnftasmme d | s
fish. The accumulation of contaminants.Itaries by
can occur in botMFwshdfeddwfahmédshimbal and oil
contaminants frSememakisntudoasckave reported elev
in feeds and farmed Atlantic pradtmoinn fdmrd hai lAni a2 d
potentially lower contaminant levels than those
studad¥wmund that replacing -dfeirsihv epdr omtaetienr iaanld looiwe rv
level of contamMinants significantly.

Conmeur perceptions of changes in the quality of
affect acceptance of aquaculture products. There
composition and health benefits ofhdme mede and wi
di fferences in taste and texture of fish far med
preference studies HRwtl iyd ep edreade pmti ixcerds reefs ua gwa c u
include concerns with st hentusba odfi ctsh eamadp e thtea ctr so ws
nature of fish farming.

7@+S'—Sce’etl "—EZ>—ce

Sonset akethalvkerdssscribed the use of fish meal and
rel at esdu sttoa itnhaebi 1 ity of fotems.sMecteteshand?3tthdr pf
fish production and a large portion of fish meal
derived from the harvest of forage species, such
Fatty acids ar e aper o(dpuhcyetdo pblya nnkatroinn)e, aclogn s umed and
consume algae, and transferred to organisms high
S pecAise ss.t at eod aegar Isiperc,i efs have a relatively low e
mar keotred ifrect humlomweowenrs umphteionbiomass 1s r1elat
feed at somewhat thewnt bep i auliiargefauinesd eyaddacwmsse 1 y
"Hi xson, “Fish Nutrition,” p. 7.

?Hi xson, “Fish Nutrition,” p.

Hi xson, “Fish Nutrition,” p. 7.
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ciH*BPot a

they are s gg species s erivece laesv eplr efyi sfho rs pheicg
such as tuna, cod, and striped bass, marine mamn
Aquatic ecologists question whether aquaculture
higher levels of fishing prefs sfurrea gaen df icsahu speo pourl ac
Management of wild fish stocks i1is improving 1n n
now considered to be well managed. However, s ome
forage species shdwldowe leivmil sed btee amsleatfiova ge s
support producti on’Refs eoatrhcehr umsairni gn ee csopseycsiteesm mo d e
forage fish should be fished at lower rates to b
provideerlnm nmpa xi'MOme yi epdrt recommended that catcl
by half and biomass ofMHowawger ,fisthh srth orud sde drec hdeoru
questioned whether there is a strong connection

abnud ance of thtehiery pcroendcaltuodres ;t hat harvest policies
guided by a variety of factors that recognize th

Economics, International Conditions, F
Incregsdemand for seafood, advances 1in aquacultu
aquaculture production have led many observers t
aquaculture development 1in the Umnmriet edle vSetlaotpemse n tNe
uncertain because of the paucity of experiences
aquaculture facilities. Greater regulatory certa
economic viability wiulslt rdye teexrpnmainndes wahnedt hperro dtuhcee si n
quantities of seafood.

The viability of offshore aquaculture in the Uni
devel opment s, such as further technical advances
accapta Another economic consideration for polic
recognize the potential costhhmadycxteesadlbyies) of
of fshore aangdr 2c mlott u ca p t'**Irne da dbdyi tmiaornk ettos .e c onomi ¢ s ,
and related political factors are likely to play
industry

174 Tropic levelsgenerally refer to organisms in aroegstem that occupy a similar level in the food chain. Prey items,

such as sardines, occupy a lower tropic level with relatively higher levels of biomass than predators at higher tropic

levels and lower biomass, such as tuna.

15 Timothy E. Essington and&tp h e n = B.  MDffscBrtweeri‘ Shippartive and Provisioning Ecosystem

Services of Forage S plcoldgicat Applicatiohguot 24nne. 6 Septexhben2014)s , ~

176 E, Pikitch et al.Little Fish, Big Impact: Managing a Crucial Link in @an Food Weh4 enfest Ocean Program,

2012. Hereinafter cited as Pikitch et &itfle Fish, Big Impact

""Anthony D. M. Smith et al., “Impacts of FBaehcewolg Low Troph
333 (August 2011), pp. 11417150.

178 pikitch et al.,Little Fish, Big Impact
Ray Hilborn et al
(2017), pp. 212221.

180 Externalities are defined as spillover costs or benefits, which are unintendeduemses or side effects associated
with an economic activity.

., “When Does FikishariesResaclvoh 398 S peci es Aff
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Factors Related to the Economic Viability of

The economic potuearctuilaluref waflfls dermpe nadg on t he pr
the cost tolhpr ddbdde wtilmeggm.di scussion identifies
determine whether offshore aquaculture may be pr

7_§_.
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demand cur ve icsontshuemeqrusa natriet ywitlhlaitng t o buy at a
generally willing to buy less producA zahtgehi gher
1in demand, a shiflepefidschendemasndhesayveolfadgeds oirs
income, prices of substitutes (domestic wild fis
prefe¥ences.

e pvraordiuecttyi oonf woitlhle rc opmrpoetteei nwipt

Of fshore aquacultur
i 11y paoadgurciecduolwtirulcrédes f ssule h as chi cl

impogs¢atlomestdca

and Gewmé¢rally, demand for seafood products 1s r1i
because of uilmctrieoans ilnegv epposp and incomes. The healt]
influencing changes in consumer preferences, Wit
protein sour@tehe s utcthpas bdfefedomestic marine aquac
lankthsadd inshore aquaculture, may compete with o
activities provide a relatively smal® portion of
Domestic sources of seafood mayckscreaeaevemarguhna
most domestic fisheries are already at or mnear t
Some have reported that offs-Jortiagupcoldttutebeon
the constant flow of <c¢clean wa toefrf sthhorroeu gphr ondeutc tpse n
contain fewer toxin residues or 1if offshore prod
products may becomecmaseidusrzonsvuvmetrs . hdhket FDA
Program and the NOAA Salasfoo omla yl nrsepaescstu roen W.r O.g rcaam
safety and quality of domestic seafood® includin
These factors may allow offshore producers to di
prices relart iotthdaro dommpeosgttisc oseafood, especially

7™ ™ ¢ ¢

The amount of seafood that aquaculturalists willdl
production costs. Economoef lkomdi.,t ibatscletyermimel
s tkoicn g, feed, maintenance, and o tthheer biunl pku tosf. cFoosrt
are for feed and s,sackhing 6fnéashydThifeadiagss or

181 A change in demand results in a shift of the demand curve rather than a change in quantity demanded, movement
along the demand curve.

182 Advances in more intensivand-basecculture technigas such asecirculatingsystemsare another means to
increase production with minimal environmental impgabtg the viability of these operations is still uncertain.

183The FDA program also inspects imports and may be fouhtipst//www.fda.govibod/iesources/ou-food/

seafood The Department of Commerce program can be fouhttp://www.fisheries.noaa.gomsighthoaasseafood
inspectionprogram

184 Early stages of marine organisms are often raised in hatcheries and subsequently transferred to larger enclosures to
be grown to adult size.
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BKnapp, “Economic Potential.

186 California Environmental Associates (CE&)ffshore Finfish Aquaculture Global Review and U.S. Prosp&bts
David and Lucile Packard Foundation, 2018. Hereinafter cited as Offghore Finfish Aquaculture

187FAQ, A Global Assessment of Offshore Maricultumgential from a Spatial PerspectivBechnical Paper 549

2013.

BLotus E. Kam and Pingsum Leung, ‘URderastandingand ApplRingRikk An a
Analysis in Aquaculture=AO, 2008.

¥Di  JEcomamic Models of Potential U.S. f®ifiore Aquaculture Operatiofis @ffshore Aquaculture in the

United States: Economic Considerations, Implications, and Opporturiit@8A, NOAA Technical Memorandum

NMFS F/SPG103, July 2008, pp. 11740.
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ums may be higher for offshore th

insurance pr e mi
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Private Beneflitsiand Externa

The previous discussion of supply and demand con
borne by the producer. Policymakers are concerne
affect individuals who aracecsofitdmvondfiedrdd ttheas
HIWHUQDBkEWEHMHM al ities are defined as spillover <co
consequences or side effect'¥Fanssoxdmplead, wddhmamec
fishermen may be haommecda ubsye dh abbyi tpaotl ldwetgiroand aftrio m a
of associated declines of wild populations. Wh e n
become inefficient because more of a good or ser
fully considered.

Theecognition of externalities 1s another way 1in
related to the private benefits from aquaculture
the activity. In the case oY bdfashooei agadcwil thr
environmental harm from pollution, escaped organ
The existence of exter malgicteide t omecoms itdleat whel hey
degree the governmeadusthofudd timhesae vemst .0 lanter v
regulatory measures that minimize extermnalities
industry (e. g., fish production). Decisions rela
oper at ikoenlsy atroe blei s ome of the main factors that
aquaculture externalities.

International Factors and Domestic Experienc

>SeZ

DOt as ex ssed concern with increasing U.S. 1 mj
NMF S8 -9 0 % he seafood consumed.®Imttehren aliniotnead §tr
ineafoodnhevegrolwe 1 aThte svadaralo idd®ecnmodwosimd re t han
twice the trade of Reatatamnddpyowhlitghy vobdbifmed
fisheries amdiaq@u aecullitmpXolritis, t he United States i
2.7 mmt of edible sed®Adoédérvakecodnati ng2FofF bxpbi o
billion, the value of tihmpnoretxsp owratss $olf5 .e8d ibbillel isoena
Approximately half of.The atfwo dma imp oirmpontred cpurd ¢ diw

pre
f t

190 Externalities may be related to costs or hagtated to pollution or benefits, such as the utility gained from
observing flowers planted in roadside areas.

INMFS, 2018. A portion of imports include domestic catch that was exported for further processing and returned to
the United States as an importprocessed form.

927 ames L. Ander s on Future #Markets foraAquadulture Pradatiim Offshore Aquaculture in the
United States: Economic Considerations, Implications, and Opporturit@8A, NOAA Technical Memorandum
NMFS F/SPG103, Jly 2008, pp. 231244.

193 NMFS, Imports and Exports of Fishery Products Annual Summary,,2Dd6ent Fishery Statistics No. 2026
Silver Spring, MD , July 19, 2017, https://www.st.nmfs.noaa.gossetstommercialiradelrade2016.pdf
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shrimp and sal mon. In 2017, shrimp accounted for
billion of Ut#. seafood 1impor

Supporters of offshore aquaculture assert that d
increase in seafood production could reduce the
Commerce Strate@ics tPrloanng sftualtceusmatnhraate,i adustry wi 1l |
role in U.S. food security and "mprove our trade
Some may counter that the seafood trade deficit
the aquaculture indushrympCiulmpored Mahlempehfower ed
the profits of domestic wild fisheries and aquac
benefited from 1 owerAcscaolrndoinn ga ntdo sehcroinnopmipcr itcheeso.r y .
from tradepehieal theyin products that they are be
have an absolute or comparative advantage in agqu
from support i n°Adovtohceart eisn domfs talqiueasctuhlet alkneihtaesd St a

advantages compared to other countries because o
technology, domestic feed production, stable gov
mar KOt hers cbunftefedbnal whighswandseapdswdveoac
large par,wheodtallschre paeratrlsa wefa dihley wovdidl able 1insho
calmer offshore waterastliawel rc alndfbdo rb ec odsetvse 1 op e d

Overpbkbltaoing costs mdiadf desn vai gruoamcmelnthvarie s 6 ant ri es a
lower than in the United States. Some have specu
strict regulations provide producercsonopucttsiitdievet he
advaent a@Qt her observers stress that costs may be
enonlUghS. producers may st i'Do mhees taibd ep rt cod wepeerrsa tael s
s ome adwarctha @gess a |l arge and relatively wealthy me
t hofsoer 1 mports.

The government gomersimomsprevdi desade protections
import quotas to new industanesnf®®noteecdusonr math
it requires ti-mermocoverdcmedsdbsmgypantakesed

to the need to become more efficient by construc
installing Inne wt heequal sprmfiadetd. act as a subsidy that i
price of the good. When tthlke ivvnawlsd ffldyx pegroearsne s mor

194 An unknown portion of seafood imports, including salmon, was harvested in U.S. wild fisheries and exported to
other countries for processing. Some of these products are then expokti@ttdéte United States.

1951.S. Department of Commerdd,S. Department of Commerce Strategic Plan 2082 Helping the American
Economy Grow2018, p. 9, atttps://www.commerce.goaboutstrategieplan

19 A country has an absolute advantage if its production costs for a good are lower than those of other countries at
prevailing prices and exchange rates. According to the concept of comparative advantage, a country should import
goods when the internatioratice is less than the domestic opportunity cost (the potential benefit foregone) of
producing an additional unit domestically. The opportunity cost is the cost of producing additional units of the product
in terms of the reduction in the output of anotheduct.

YKnapp and Rubino, “Political Economics of Marine Aquacult
198 CEA, Offshore Finfish Aquaculture. 4.
YKnapp, “Economic Potential.?”

200 James P. HouclElements of Agricultural Trade Policig¢gniversity of Minnesota: Waveland Press Inc., 1992), p.
p. 21. Hereinafter cited as Houddements of Agricultural Trade
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the industry becomes | arigmeary abnedciohmber eubdo l i 6 i caldy
tar’t ff

i 71 ™MZyZ—EZe

Uu. S. aquaculture production from inshore marine

small relative to global production levels. The

freshwater catfishshcpaypyfluch,j oandncrewutsedCdtrOm ¢
peak of 300, 056 nhta sienp 2d0r0t3e d Ftahdet vietbkdpsmtarht 1 ncl ud
research and development, marketing &fforts, ind
Ho we v e r ,o np rdoedcfircevans e2dl 5, 8 8 8 mt in 2009 to 145,230

pangasius (an Asian catfish) andwhilcshpe a i mport s
contributed to decisions by less priodffi.table catf
Salmon is the only marine finfish with significa
struggled to compete with relatively nexpensive
These countries are endowed Wijtolr dpr omtre chtaeyd cwdiae sr te
may be deployed. Although environmental regulat:i
affected U. S. salmon aquaculture production, sta
to have pl aysdr @aomofleer. lhpamsiion of inshore net

of Maine, Wa s h ®¥Hgotwoenv,e ra, n dnaslya srkeas.i dents in these
establishing or expanding net pen aquaculture be

i mptasc on existinghétibhnngni idonfisheaquaculture i
constraints in otherr®states reflect these concer

ce@ Y721 ZYZeT™M-Z—e1'—1 ‘751 "7—e>'Z0e

Currently, mearly all worl dwide tmavreplrmoet wacdtdeadc ul t u
inshore waters Countries in the forefront of ef
inshore aquaculture and with aquaculture industr
investments in vedPNocwhyyandt€hBirnaedr itms.two |1
of fshore aquaculture devel opment, but neither co
commercially. Their efforts have focused on deve
of fshore comditei ans senadesepe¢ hat may offset the hi
compared to’®inshore areas

201 Houck, Elements of Agricultural Trade, 21.

22 ames L. Ander s on Lessané froGihe Bevelophment ofthe M.SoiRr‘and Catfish Industries:
Implications for Offshore Aquaculture in the United Stat&€sOffsmore Aquaculture in the United States: Economic
Considerations, Implications, and OpportunitiBBDAA, NOAA Technical Memorandum NMFS F/SPID3, July

2008, pp97-1 1 6 . Hereinafter cited as Anderson and Shamshak, “Les
203The increase in fish feed prices is another factor that has affected U.S. catfish businesses.

204Shrimp are the largest seafood import by value and volume, but shrimp are not consideradiable candidate

for offshore aquaculture because they are raised in topical coastal ponds and do not appear to be suited for offshore
aquaculture.

205 Atlantic salmon net pen aquaculture is not currently allowed in Alaska. Washington and Mainesalp@m n

salmon aquaculture but have limited its expansion because of environmental concerns.

%Knapp, “Economic Potential,” p. 183
207 CEA, Offshore Finfish Aquaculture. 5.

208 CEA, Offshore Finfish Aquaculture.4.
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209 The Alaska shoreline may include siite areas for salmon net pens, but the state does not allow net pen
aquaculture and many salmon fishermen believe this activity is not compatible with wild salmon fisheries.

210 CEA, Offshore Finfish Aquaculture. 21.

211 The definition of offshore aquadute varies across countries. For example, offshore aquaculture facilities in Turkey
are reported have characteristics that more closely resemble inshore aquacultut@ff€iitde Finfish Aquaculture

2

2Edwards, “Aquaculture HEnvironment Interactions, p.

213.S. Congress, Senate Committee on Commerce, Science, and Transportation, Ocean Polityitséundy,
Statement by John R. Catétearing on Offshore Aquaculture, #08ong., 29 sess., April 6, 2006.

214 CEA, Offshore Finfish Aquaculturep. 4.

25Diego Val derr ama a ninteraftions Betweeh Capture Fisheries and Aquaciiltir©ffshore
Aquaculture in the United States: Economic Considerations, Implications, and Opportin@ias, NOAA
Technical Memorandum NMFS F/SPI03, July 2008, jp. 189206.

26Cent er f or Fighingahd Puhlif Ietaregt,Grotips File Challenge té Rédprecedented Decision to

Establish Aquaculture in Offshore U.S.Watérs pr ess release, February 16, 2016, at
https://www.centerforfoodsafety.omgessreleaseg#229fishing-andpublic-interestgroupsfile-chalengeto-feds
unprecedentedecisionto-establiskaquaculturan-offshoreuswaters Hereinafter cited as Center for Food Safety,

“Fishing and Public Interest Groups.?”
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Norwayindustry already has extensive experience
and is a leader in developifighi®Nethwaoy olgys ngreadrtde
devel opment licenses in offshore waters, and Nor
di fferent offshore concepts. Although there has
aquaculture in Norwaygnad¢pts winklil thppphefhtthbi de
lomgrm business strategiesP@ffshkoid¢ladowaesaskduna
are also under development in other®countries, i
The characteristics of s pecaisf isco nree ghiecol nise vael sfou t mary
development will occur in the cad@nwafermeropica
of fshore aquaculture farmer belcewvesifiutnopicalbe
subtropi @it mepgpeams. that growth of marine aquacou
in diffe nt,wparht sf uaft htelre imocmrrleddses in producti o1
and research and Idelbaadsdepimemtd off fphtoart iaa e a s . Ge 1
of fshore s likely to occur 1if seafood demand <co
are occupied or coi'strained by other factors
Stakehol der Concerns and Aquaculture Develop
Somet akeholders have expressed concerns about of
environmental degradation, competition for ocean
fishery and aquaculture products. Hus¢ohavceally,
occurred in inshore areas where oceans activity
fishermen oppose aquaculture and perceive 1t as
revenues . Most interactiwvwhsinrgsombhacace¢esersyedr gs
relationshi®s may emerge

Environmental concerns have been among the most
debate, including expansion of eamguaocowmlmemrtea li mtnod
commer ciinagl ifnitsehr e st s have been opposed to plans
because of potential harm to marine resources. T
aquaculture devel opment has degradeanst haendnviron
ecosydCemserns identifiamdlmpdel hdhsco msstea loefh ovlidar s
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vironmental and commercial fi
fshore aquaculture can be exp
dustry; these devel opments ar

) CDUQ:SWZ

S| B3 " 0 0

ne aquacul t uhroer,e easqpueacciuall tluyr et hien doufsftsr y,
committed supporters and ref@né¢vebyetvetle n
edméahane aquaculture will beeédame ipoliist idaalfli yx 1
vt hout becoming?pPbtitndaeasiyysatoagfaces oppos
shing interests.
ebtedcommbecomt e
e discussed in th

species for fishmealt, offi dh sesacemamdadmtp,a wtalk dt e £ ¢, I
general impacoésypdMesmardmmmbhiogahnflienvironmental
advocparteec aaut i onary approach.

Industry supporters and aquaculturalists respond
practices have reduced 68Geenleirmilnayt, e d qumawtiuld d mme d ti
many previous environmental cotheemnasqhavel baer a
production relies on maintaining a c¢clean and pro
environmental and failsshbidnhg Siommku satlsya ayd wown dotfef s h oa s
an additional means to support the domestic seaf
empl oymemtany regions. Some have noted that synert
infrastructure and serviceose ssuicthg afsa diolciktsi, e sc otl lda
wild fishing and aquaculture.

Seafood imports from aquacultureangrodastabn have
communpisuedh as salmon fishermen in Al a$ka and s h
Prieé$ HQuring the 1990s, as global salmon and sh
imports increased. This shift caused significant
fisher men, proce s?2Wirlsd, saanldm ocno npnrui ncietmie ehsa.wtee mte ,c o v e
likely due to growing consumer differentiation b
responded that competition will occur with or wi
imports of farmed produc®Othee thkhkekgstohaonhanoe
attributed to aquaculture include accelerated gl
industry concentration and vertical®®integration,

1S a

2"Center for Food Safety, “Fishing and Public Interest Grou

28Knapp and Rubino, “Political Economics of Marine
219ritten statement of Mark VinsaHearing on Offshore Aquaculturbefore the U.S. Senate, Committee on
Commerce, Science, and Transportation, National Ocean Policy Study (Afd6, 2

2Knapp, “Economic Potential,” p. 175.

2'Knapp, “Economic Potential, p. 175.

22Di ego Valderrama InterdctiohsaBatween CaptutecFisheries and Aguacyltim®©ffshore
Aquaculture in the United States: Economic Considerationsjdatfuns, and Opportunitie$yOAA, NOAA
Technical Memorandum NMFS F/SPXD3, July 2008, pp. 18206.

2Knapp and Rubino, “Political Economics of Marine
2 Knapp and Rubino, “Political Economics of Marine
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Institutional Needs and Indus

Regulatory Framework for Offshore Aqua
Mo sstt akelhglrder £ hat a 1 kigkndeheydosr yt of rbaemedwovrekl oped be

establishing o fU.sbheodreer aalq uvaactuel rtsu.r w4 uphadteadn tt ioal fr a
ful fill thepgbV¥ecnmemst responsibilities while
advantage of evolavikiPdMamegclofolt hgy basd cmel ements
woulddpend onpideigsgtdatti ony authority and requirem
areas, agency leadership and interagency coordin
regulatoryofitdmpwovkde the industry with clear a
aquaculture facilities while minimizing potentia
aquaculture have advocated for a per,mitting and
efficientt,hamdt ba deexilMé s ngapsocagsee that the 71e
be transparent and .support public involvement

Lead Agency

NMFShas been the lead federal agency for marine a
petntial devel opmen t?®Acdc orf dais RgltB0. a G a e w h me m ¢

Account ab{ GA®Oyy@fiftiree is no lead federal agency f
aquacul ture, and no comprehensive hdwttthatd, direc
regulated, ”8tdake holilsdeesd . s uppdsr treodl eNOAA managing
aquaculture research, including research and deyv
techndfogies

Since publicatioMFShfasthevoeohPpemdporet ofNshore aqua
t he MSA. A recent court decision, however, cast
MSA to regulate offshore aquactothttur ¥OABevhoal dsb
granted cleartaud hdDsh o YPTilwegw @pgawil matu rceut t hat NOAA
authority to evaluate proposdademaprriome cad atwinv iotfi e s
ma mmal s , endangered species, and marine sanctuar
fedlermanagement of marine f.i sheries and essentia

Permits and Leases

One of the needs for offshore aquaculture develo
ar 8Wi.t hin the EEZ, the United States has sovere

225Oceans Commissio@Qcean Blueprint, p. 332.

226 NOAA has played a supportive role in state waters but does not have jurisdiction to lease or regulate aquaculture in
state waters.

227U.S. Government Accountability Office (GAQDffshore Marine AquaculturéSAO—08-594, May 2008. p. 2.

Hereinafter cited as GA@ffshore Marine Aquaculture

228 GAO, Offshore Marine Aquaculture

229B, Cicin-Sain et al. An Operational Framework for Offshore Marine Aquaculture in Federal WaGester for

Marnie Policy, University oDelaware, 2005; Oceans Commissi@tean Blueprint

230The termgermitsandleasesare used interchangeably in this report. The rights to discrete areas associated with
permits or leases define their general meaning. Whether considered a lease othgennaist important concerns are
related to the rights and responsibilities granted to the offshore aquaculture developer.
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exploiting, conserving, and managing mnatural res
seabed and subsoil and superj acetnst twoa tdeervse.l olphe f
specific areas for specific activities in the EE
program is specific to offshore aquaculture and
requirements under di fpfpelrye ntto Imaawsi naen da cat g evni ctiieess t
Observers generally agree that aquaculture devel
exclusive rights via leases or -uppeommipfed itoadsuse sp
leasing systeagqmueoul dupabvside with clearly define
the water surface, water c¢col umn, and ocean botto
mi ght include transferability of thetlease or pe
transfer the permit or lease and benefit from it
rights to use specific oce a’fPrarpeoanseo fwfosuhladi ebe ne e d
aquaculture devel opment s t-trem d(ecat@lSa ty,e awist)yhout s on
per mitting oraqlueaacsuilntgu,r eo fwfislhlorhea ve pr obl ems secu:
fundingamadburacdiensing suitable insurane on the capi
The Gulf of Mexico Aqu@®@duht 1 GalKFi FiMPe 3 phowvt gle me =
per miSty eaanrd per mi'Aquamewtadse indhatveyexppessedtat.i
concern that ttohoe sseh o rntt ethrievieacl wsis tea rweif | It htea ke t heir b
become pkmvit alibilsetnst awd'sul adr tperre fteirme fr ames to ensur
reviews and closer scrutiny of environmental 1 mp
procd®sks.state watewearMidiensegr dots s hHamwani inet pe n
grantysea?2lOleases for permits in i1its waters.

T

q

r

r

u

r

A

f

he psubpriicmary concerns are likely to include mi
vality and conflicts among ocean uses. Most r1ec
eview of pwm¢wetndl al mpavti s oaf offshore aquacultur
equire the preparation of a programmat-i¢c enviro
p speeific environmental r1evi e®RA bPeEfloSr ec oau Ifdaci I i
ewipotential environmental 1impacts of offshore
quaculturalists generally agree that this appro
acislhpietcy fid reviews.

Some have suggesteidsshetd bmegonmetbashoubg Hdeter min
whether a specific site i1s appropriate for the p
appr.b@chuse it could lead to an approval process
more di ffforculegulators to assess cumulative 1 mpac
ZBAnderson and Shamshak, “Lessons.”

282 GAO, Offshore Marine Aquacultuye. 5.

23350me nations (e.g., Canada) lease nearshore areas with implied automatic renewal of tenure as long as the lessee

meetscu

rrent licensing requirements

ZANMFS, “Fisheries of the Caribbe aFederdiRegistei762180, Sout h Atlant

January
235 GAO,

13, 2016.
Offshore Marine Aquaculture. 5.

236 Bureau of ReclamatioWyhat is the Difference Between a Programmatic and a Prbjeet! Environmental Impact
Statement?Yakima River Basin Integrated Water Resource Management Plan, Nav2dii3eat
https://www.usbr.goywn/programsgiskkc/scopingprogsite.pdfA programmatic environmental impact statement
evaluates the effects of broad proposals for plantengl decisions that may include a wide variety of individual
projects.

237 GAO, Offshore Marine Aquaculture
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St itlhleros have suggested that ocean planning s hou

areas for aquaculture. Regul attionrgs acqouualcdu latsusrees sb ep
and independently of individual permit applicat:i
permitting more predictable and consistent. For

mammal s might be decreasceud thuy el ifmictiiln g ipeesr miot sa r f
risk of “®Howewetjomeme aquaculturalists question
the most viable sites for aquaculture.

Conditions of Use

A regulatory framework is hHikld yudo ofquaisgiet ¢ peT
requirements Ilikely will vary depending on the s
some basic requirements related to environmental
are likely to bereommoactubtmanyopéfahoons. The C
specific requirements that could be applicable t
A partial list of operational requirements under
X plaategst the%fafcility 1in the water at the si
issuance of the per mit;
mar king each system placed in the water with
obtaining juveniles for stocking from certif.i
States;
provildemlgtla certificate prior to stocking fis
complying with all FDA requirements when usirt
monitoring and reporting environmental surve:
NMFS guidelines,
X inspectingibdbas Dntenstanglements of protected
X allowing access to facilities to conduct 1insj
Some have recommended requirements for aquacultau
contingencies, such as fish escapes from aquacul
management councils supported marklngmeenstefgtng
escaped organisms. However, some have questioned
warranted and contend that tagging requirements
natural resources.
Monitoringpgecowelaialksdoto track interactions with
environment State regulators in Maine and Washi
for net pen salmon aquaculture, such.aBombdnitori
states also require notification of disease outhb
depending on the severity of the outbreak. Feder
state experiences and enoames cav ais]l delte.e rThe f@u Imfa
reporting requirements for stocking, major escap
change of hatchery, marine mammal and sea bird e
Aquacul t ur e hfoarcei lairteiaess womu lodf fosc cupy area,s that m
such as oil and gas devel opment, wind and tidal
and recreational fisher fdeesv.e | SSopmee nhta pefa raa tntamth meomda e

238 GAOQ, Offshore Marine Aquaculture. 24.
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management framework must be considered within t
devel opment, taking into account othe® tradition
ocean r®YMdurcowas.licts develepeavgraapcoessssowpat:t
be developed to identify suitable areas in feder
mediate disputes. For example, commercial and re
regandcegs to ardasitsheoyikatd yfiamkhe potential 1 nt
wildSbmehocean mana gtehrast hoavveer lsauygignegs tneadps of di ff
ocean uses, and conditions favorable t.8° aquacult

Ot hManagement Entities

As a regulatory framework for offshore aquacultu
improving coordination and cooperation among fed
Existingughoapst he Subtohhmevtet eper oovn dAgdu aac ume ans f c
communication améemmitfhtdebal usgdntoeenhance feder

of fshore aquaculture devel opment and management
The fishery maamsatgabning hedbnbkvdougl atvhee iaMF foslkeo r ¢
aquaculture devel opment. EachF MPs tfhoer ewiglhd mmaergiino
fisheriietppsa rwtiitchulnar r e gi on. ™MIF &soer palpapnrso vaarle atnhde n
implementatibns hélr yt ma n e g éeinghnatd cao urnocliel si n cons i d:¢
whether to support offshore aquaculture in feder
for aquaculture, several exempted fishing per mit
potential aquacul federdévehopmenoff New England.
wild fisheries and harm to essentialfifdlschr habita
manage me n‘tmad mu woinlcse r n s

In addition to c¢ons ulCtoaatdit oZno nree qMai yraecgmiemet sst arAnedte rr o It
in developing a regulatory framework for offshor
consideration Some ocuttakprhovideiren salplpowitn @ ns togptte
devel opment in f e datrealwawtaetresr.s @Qtdh emrais¢ nstpurgogveisstti ot nh a

shiol d apply onldyi swiatnhcien oaf cseh®Stfaei M s updnse & aayl
proposed NQ@AArpsharted a 12 nm distance to provide
simplidfyfibalties of projectPHer manitezi bp uaguwadewls
regulations with adjacent states gboeucladu sper osvtiadtee sa
woubd in a position to limit ort.promote offshore

Federal Support for Offshore Aquaculture
Some assert that fedwomdd govdcdmeatprnemose¢e anke i

devel opile 8t off f3a hore aquaculture industry. Assis
of reseansalpptoa tdiofedmedm satsr yf innreaendese . One argument
goveramsesnsttarndat, in comp-knowonagoicualatutrechygc we

239 Oceans CommissioQcean Blueprintp.333

240 Carol S. Price and Jessica Begtfimpert,Best Managemerractices for Marine Cage Culture Operations in the
U.S. CaribbeanNOAA, GCFI Special Publication Series Number 4, 2014.

241 GAO, Offshore Marine Aquaculture

242 projecting state zones in the northeastern United States could be problematic becauserdfethantigeography
of coastal states in the region.

Congressional Research Service 41



U.S. Offshore Aquaculture Regulation and Development

animal husbandry, there are more ufirWethatheties a
exception of Atlantic sal mon, culture of most ma
devel opment . Devel opment of offshore aquaculture
rearing species Fnoort ephsiessiernSt. Ing® cc€mlntmiirsesdi.o n
recommendsd iméimmce for aquaculture generally anc
industry devel opment
Stakeholders identified federal research needs i

X developing fish feaedesthng donl dofiskly on h

X devel oping best management practices,;

X exploring how escapaedsoeflf {hehe mighéacumparce wi

populations; and

X developing strategies to breed and raise fis!
I'n addi toivoinn gt oc uilmtpurr ¢ t ec hniques, further resear
and the environment and potential harm to specif
decisions related to site selection and monitori
A remaining q@entyoonriagwhecchsawill provide the
aquaculture devel opment . Some may question wheth
experience with aquaculture or whether additiona
program mandgsmenfces. Some NOAA programs suppor
focus specifically on offshore aquaculture. Si mi
that support agriculture in areas sucahndas financ
disaster assistance, but none atle gipdaitfiiomalihny tf
l11'8€Congress to suppomaydbdfeshorwhatghharcudtdrkrow NOA
USDA programs could be adaptreed, twh itchhe inse etdlbse oafp po
agency to manage specific programs, and what 1|ev
Potential Issues for Congress
Currently, development of offshore aquaculture a

and ecwmodeni tQnientoife stthe main i1issues for Congres

S

devel oped that could provide the industry with g
stakeholders that environmental cquwmaflliitcyt scan be n
mini mi zed. Research and development of inshore f
is technically feasible but have not shown wheth
profitable. I't is 11 koerl yc otnhnmaetr ctihael idnevveesltonpemmetn tr eoq
aquaculture facilities will depenFdort oc xsaommpel ed,e gr ¢
onkeusiness that was developing offshore aquacult
Panagmaor di mgvntea ,t He S. regulatiof™ made expansi ol

Aquaculturalists and investors are likely to

r e q
regulatory requirementsl bedpercainoesti Sgakahdhbhdeg

243 Some would argue that this is also true for most inshore and freshwater species. Only freshwater finfish, such as
catfish, salmon, and trout, and oysters in estuarine waters have been cultured éxiartbiwénited States.

244 GAO, Offshore Marine Aquaculture

5Eva Tal l aiSeac€obia ProdDeereGears up forfulk a 1 ¢ [UndemCurtent NewsMarch 22, 2013,
at https://www.undercurrentnews.ca2@1303/22/deepseacobiaproducergearsup-for-full -scalelaunch/
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If aquaculture is developed in thetEEAegrmossts at a
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246 An eligible commercial fisherman and famaised fish producer generally are described as an individual tyr enti
that assumes production and market risks associated with harvesting fish (fisherman) or production of fish in a
controlled environment (farfraised fish producer) for commerce. The téish would include shellfish, finfish, and
other aquatic organisms harvested with the intent of entering commerce.
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11'3Congress
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compatible with other ocean uses. Section 9 of t
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that apply to offshore aquaculture under existin
10 standards that should be consideredr ot soffsh
conducting programmatic environmental 1impact sta
uses, conservation and management of fisheries u
on the marine environment, among others

S . IamBMd8 R. woou6l6d have provided institutional supp
establishing thacQf ifuvce ovihdlddf N OcAMqoaf Marine Agq
would have been responsible for coordinating NOA
research, outreach, and 1intermnational 1 ssues. Th
repl acerd ntth eOfcfuuirce of Aquaculture, which conduct :
proposed Fhe¢ htei blid Iaslso would have made NOAA th
and coordinating a research and devel opment aqua
A bills waisntr Rdp QBautl alpe olidbhiet i ssuance of per mi-t
conduct finfish exuaaptulitmraecdaonr ddaecdEcEWi ¢ bt aoh aw
Simnmi lbai 1 1 s also were introduced in earlier Congr
in the EEZ

Congressional ActitCowsngRlreiser to the 11F¢F

Of fshore aquacuilntturedbddd sim @fuobd WEO®R g r. 8% s es

Generally, these bills focused on establishing a
aquaculture in federal waters of the EEZ. The bi
the potential rights and reshbbnsbdti Wed¢neasqowdcalu
development and environmentdll®pngtrecds )RonanBHor e x
20 bthd. (6l0Wongress) would have supported product

247H.R. 6966is nearly identical t&. 3138and was introduced in the House near the end of tHeé @abgress.
24842 U.S.C884321et seq
249NMFS, NOAA Office of Aquaculture, dittps://www.fisheries.noaa.gatboutbffice-aquaculture

250Bjlls includedS. 1195109" Congress)S. 160%nd H.R. 2010(110" Congress)H.R. 4363(111" Congress), and
H.R. 2373(112" Congress).
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251 Examples includé&. 2859(108" Congress)S. 796(109" Congress)S. 533andH.R. 7109(110" Congress)H.R.
574(112" Congress)H.R. 753(113" Congress), anH.R. 331(114" Congress).

252, Cicin-Sain et al.An Operational Framework for Offshore Marine Aquaculture in Federal WaRsaster for
Marine Policy, University of Delaware, 2005.
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