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FOREWORD

In May 1983 the New York State Legis lature, recognizing the potential of
aquaculture and curious about ways to enhance its development, requested the New
York Sea Grant Institute of the State University of New York and Cornell
University and the New York State College of Agriculture and Life Sciences at
Cornell University to prepare a plan for the development of aquaculture in New
York. This document is the response. It is not a plan, for much of the potential
of aquaculture will be realised through private investment. Recognizing this, we
have sought to identify and address the factors perceived as inhibiting private
investment. Public investment in stock enhancement and restoration, sometimes
referred to as public aquaculture, is not extensively treated for reasons
indicated in the text.

Some reviewers requested the inclusion of economic arguments for aquaculture
which would provide justification for allocation of public lands for private use.
For many of the crops offering potential in New York State, data providing such
justification does not exist. In fact, consensus among technicians on the
feasibility of culture of many of those species is absent � such is the stage of
development of the art.

This report evolved from a discussion paper prepared by Margaret Becker,
Program Associate in Aquaculture, New York Sea Grant Institute, which was widely
circulated in the summer of 1983. Aquaculturists, fishetmen, sports~en, local and
state governmental officials, academic scientists and others commented
substantively on the issues surfaced in that paper. Based upon those insights,
priorities, objections and other contributions, a draft plan was prepared under
the leadership of Margaret Backer. That document was formally submitted to sll
State agencies for comment and was, again, widely circulated in the community.
Substantial and constructive response wss obtained. Ve are grateful to all those
who so contributed. This final report was prepared by Laura McKay, Assistant
Director, New York Sea Grant Institute and me-

In the time preceeding and during, the preparation of this document, the New
York Sea Grant Institute sponsored an increasing program of research in
aquaculture addressing basic questions of biology, engineering, economics, as well
as social and political issues. Those engaged in that research have contributed
generously to this text. A most important contribution has been that of Professor
Hilton RapIan, School of Law, State University of New York at Buffalo. Matters of
underwater land ownership, leasing authorities and other legal issues have long
clouded productive discussion about. tbe use of New York's marine underwater lands.
Professor Kaplan, with Sea Grant Institute sponsorship, completed two major
studies clearly the most definitive yet undertaken.

Aquacui.ture is perceived by many as a "potential," an opportunity for the
future, rather than an actuality. Yet the number of firms engaged in aquaculture
both nationally and in New York, continues to grow despite obstacles. Some believe
aquaculture is a threat to the economic well-being of the state's traditional
fisheries and a force seeking to limit the freedom of movement and action in the
commonly held waters of the State. Yet, from a technical viewpoint, aquaculture



remains the only feasible way of increasing production of biological materials
from the sea, particularly from coastal waters. The wild fishery resources of this
nation and others are, in general, being fully exploited. Among the more desirable
species, over-harvesting is a general problem. Biotechnological research findings
suggest that a new era of utilization of marine resources may be developing � one
in which the production of high value pharmaceuticals, biopolymers and other
exotic chemicals will be derived from marine feedstocks. These will require
genetically refined strains of organisms which will be cultivated in the
controlled conditions of aquaculture.

If New York wishes to become a producer of more of the seafoods it consumes,
and continue its role as an exporter of premier quality shellfish to the rest of
the nation, aquaculture is a means towards that end- If New York wishes to poise
itself on the frontier of industries emerging from the new biotechnology, then the
state must consider what role aquaculture might play in its future. Private
investors believe New York to be disinterested in aquaculture and therefore do not
select the state as a site for development. Mithout encouragement for such
investment, aquaculture may continue to be a small, almost hidden, enterprise.

Albany, New York
July 1985

Donald F. Squires
Director

In the several years during which this report evolved, interest in
aquaculture was sparked. Market opportunities for live sale of freshwater fish
stimulated development of trout farming in upstate New York. Additional shellfish
culture operations commenced. A striped bass culture operation was given an
economic impetus through restrictions placed on catch of wild populations of that
species because of contamination from PCB's. New York State's Department of
Agriculture and Markets and the Urban Development Corporation made state funds
available to industry for demonstration projects which may stimulate production of
new crops. Most heartening of all developments has been the formation of the New
York State Aquaculture Association representing the combined interests of the
upstate fish farmers and the downstate shellfish farmers and other aquaculturists.
That organization has committed itself to the further implementation of actions
needed to foster aquaculture in the State.
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I. INTRODUCTION

IIew York is committed to economic redevelopment. Aquaculture, the controlled
cultivation of aquatic plants and animals, could help the state fulfill this
commitment. Through aquaculture, Nev York could create greater employment
opportunities; promote additional private investment; encourage technical
innovation and growth in its agricultural industries; and perhaps eventually
expand opportunities for export trade.

kfPJACULTURE FLAIIKHIG dCT

On Hay 17, 1983, Governor IIario Cuomo signed the Aquaculture Planning Act
 Chapter 104. of the Laws of 1983; see Appendix A!, vhich requested the Sea Grant
institute of the State University of Nev York and Cornell University and the
College of Agriculture and Life Sciences at Cornell University to undertake a
study to develop a statewide aquaculture plan- This is that plan.

Legislative findings leading to the Aquaculture Planning Act recognized the
signif icant economic potential of aquaculture, but also recognized that a variety
of barriers presently inhibit its development in Nev York. The purpose of this
study is to assess tbe present status of aquaculture in Nev York and its potential
for growth. Opportunities to support the developing industry are outlined. The
study should serve as an information base for future public poli.cy decision-making
and encourage more informed discussion about the value of aquaculture for Nev
York.

ln mid-1983 the IIev York Sea Grant !nstitute circulated for reviev a
discussion paper, "Aquaculture Development in New York State: Draft Plan." That
paper was based on preliminary research carried out by the institute and reflected
the actual situation of aquaculture at that time. Through December 1983, that
draft was revieved and discussed by aquaculturists, commercial fishermen and
sheilfishermen, representatives of marine recreational interests, representatives
of federal, state, and local government and the scientific community. Based upon
these discussions and meetings, a revi.sed plan was prepared and circulated widely
for comment.  Appendix B lists those who contributed to this revision!. This
report embodies the comments of reviewers or reflects their divergent viewpoints.

SCOPE OF TRE PLY

Because aquaculture is still in its infancy as a commercial enterprise, there
is no base of information on technologies, economic potentials, markets, and a
host of other considerations. Opi.nions about industry potential vary among
experts. This study addresses that variation in knowledge by recommending
research and development, economic assistance, or other measures as appropriate at
this time.

Aquaculture, at present, has its greatest economic potential in the
production of high-value foods which are in short supply. High volume production



INTRODUCTION

of seafoods ia direct competition with the commercial wild-harvest fishery does
aot seem probable in the next decade. But in New York State, a traditional base of
shellfish cultuxe offers immediate economic opportunities because some shellfish
species traditionally fished in New York are aow in short supply. A marketing
campaign for live trout sales in supermarkets and a pragmatic demonstration of
freshwater fish farming in Delaware County combined to demonstrate and stimulate
production of fresh fish for local markets. Puture developments in aquaculture
iaclude culture of species which are aow available only through the commercial
fishery but are ia short supply, and the farming of plaats and animals for the
production of pharmaceuticals, energy, biopolymers, and chemical feedstocks.

Aquaculture is uadertakea by both the public aad private sectors. Public
aquaculture has, in fact, the loagest history. Early freshwater fish hatcheries
were developed for the purpose of restocking public fishing streams. In New York,
private aquaculture has been practiced primarily on the marine coast and has been
directed towards shellfish culture. This report deals primarily with private
aquaculture, oa which developmeatal constraints are greatest. The economic
efficacy of public aquaculture is still a subject of debate which will require
further research for resolution.

DlPIHITION OP LQUACULTURE

A, concise statement of the nature of any emerging field is difficult.
Aquaculture is an excellent example of that difficulty. Many practitioners and
scholars use the term aquaculture to define the culture oi both fresh- and
saltwater organisms. Others differentiate saltwater  marine! culture from
freshwater culture by the term mariculture. More specific definitions distinguish
plant, shellfish aad finfish  and other! cultuxe; public versus private; and
technique or techaology used.

The term public aquacultuxe is used to define culture activities undertaken
for the purpose of augmentation of stocks of aquatic organisms in public waters or
on publicly owned bottom lands. Early culture of fxeshwater fish was undertaken to
replenish stocks in public fishing streams. Long Islaad towns have supported a
variety of practices designed to augment the natural production of shellfish
available for harvest on town-owned bay bottoms. Public aquaculture is, by
definition, undertaken in public waters or bottom laads. Harvest of the resource
is usually undertaken by permitted individuals or companies.

In contrast, private aquaculture is undertaken in situations in which the
culturist has obtained rights to waters aad/or bottom lauds aad thus has ownership
of the organisms cultured.

Research is required to determine the efficiencies of many of the techniques
of public aquaculture. Usually these techniques involve control of only a portion
of the life cycle of the cultured organism, which is then released onto public
grounds. Ecoaomic efficiency of public aquaculture is reduced by losses through
predatioa, inefficiency of harvest aad othex factors. Xn contrast, private
aquaculture, like agriculture, requires that control be retained over the organism
to maximize its survival.

Some would question whether a number of activities undertaken on Long Island
by local management programs to enhance the public shellfishery can be described
as aquaculture. Such techniques include, for example, hard clam relay and spawner
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transplant programs in which mature stock are harvested from one area and pl.anted
in another to increase the availabili.ty of clams in certified waters and/or
increase the reproduct ive potential of stocks.

At tbe other extreme are fish culture operations in vhicb the fish are
spavned in land-based tanks and held io them until. harvest- The majority of
aquaculture operations fall in between these types; the issue is the degree to
which the life cycle and environment of the animal are controlled.

Aquaculture techniques have been employed to produce aquatic species for
food, entertainment, recreation, and industrial raw materials. d broad definition
of aquaculture would therefore include culture of exotic fish species for fish
fanciers. Others favor a narrow definition of aquaculture which would include only
the production of foods.

Some definitions of aquaculture specify private operations only. In New York,
hovever, a number of public agencies undertake aquaculture projects for wild stock
enhancement.

Confusion sometimes arises over the difference between aquaculture and
hydroponics. These are related only through the use of water. Aquaculture produces
species in water that by nature grow in water; hydroponics produces species in
water that by nat~re grow on land.

d definition of aquaculture that focuses on the technology, not the use of
the product, provides broadest opportunities for development. Regardless of how
specific the definition chosen, three important criteria must be met to define
aquaculture: �! The organism has been cultured or deliberately manipulated to
achieve the desired product; �! the organism throughout its life cycle is
cultured in water  either in an artificial aquatic environment located on land or
in a controlled setting in a natural aquatic environment!; and �! the product is
by nature aquatic  excludes hydroponics!  Mildsmith, 1982, p. 1!.

The following definition is widely accepted nationally and is both flexible
and yet considers the legal criteria:

The comtrolled cultivatiom amd harvest of aquatic pleats mnd amimals.

This definition will be used throughout this study.





II. kQUkCULTUEE YESTERDAY, T05&Y, kEO TOSOREOII

kQakCULTUEE UORLUWIUE

Aquaculture is of growing importance in many areas of the world, particularly
thoee where protein ia needed or where seafoods are a major portion of the
traditj.onal diet. Estimates of annual worldwide aquaculture production range from
5 6 to 9.4 million metric tons of seafoods This is roughly 10X of world fish
production. But some countries already rely upon aquaculture for over 40X of.
their total fisheries supply. Almost 100 different species are cultured including
shrimp, crawf ish, oysters, clams, mussels, salmon, and seaweed. Pinf isb account
for 37X to 57X of the volume of all cultured products; molluscs for 24X to 37Z;
seaweed for l8'X to 25X; and crustaceans for less than 1Z  Joint Subcommittee on
Aquaculture, 1983, Vol 1. p. 1! see Tables 1 and 2!.

kQIIdCULTURE IS TEE USITEO STATES

A significant portion of the U.S. supply of some species is now produced by
aquaculture.

Private aquaculture produces over 40 percent of our oysters,
most of our catfish and crawfish, nearly all of our rainbow
trout, and small quantities of several other species. Total
harvest of edible fish and shellfish in 1982 was 1,500,000
metric tons �.3 billion pounds!, of which about 179,500 metric
tons �95 million pounds!, or about ll percent of the total,
was produced by aquaculture.  Joint Subcommittee on
Aquaculture, 1983, Vol 1, p. 4!  see Tables 3 and 4 for
selected species produced through US Aquaculture!

In 1918, the National Research Council estimated that aquaculture production
in tb» United States could increase to 250,000 metric tons by 1985  although this
haa not come to pass!, and to about 1,000,000 metric tons by the year 2000
 National Research Council, in Office of Sea Grant, 1982, p. 2!

JgglkCULTURE IS EBS YORE

New York has been a leader in aquaculture development in the United States;
some of the first aquaculture in the nation was practiced in state waters.
Aquaculture developed through work of shellfishermen on Long Island and finfish
aquaculturists upstate. Both types of aquaculture evolved in response to the same
need: the replenishment of wild stocks. While the first efforts were largely
experimental and their success limited, some of those early operations serve as
the basis of a number of ventures in business today.

Early Eew York efforts

Freshwater

Preshwater finfish culture in New York developed in the 1800's out of a
desire to augment dwindling wild harvests. The causes of the decline were not
immediately understood, but the economic importance of the fishery could not
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Metr i c ToniIvl ~ trio Tons

3,980,492 1 S.683
4, QOQ
4.000
3,300
2,779

900
549
105
30

Shrimps and Prawns
India
Indonepa
Thailand
*pan
Ecuador
Taiwan, Provinos of China
Singapore
Korea, Republic of

Japan
USA
France
Korea, Republic of
Mexico
Thai and
Taiwan, Province of China
Austreli ~
Canada
United Kingdom
Spain
The Netherlands
Chile
The Philippines
IVew Zealand
Senegal

INusse s
Spain
The Netherlands
Italy
France
Germany, F ederal Republic of
Korea, Republic of
Chile
Yugoclw i ~
The Philippines
New Zealand
Tunisia

S91,38$
229,699
129,060
71,448
56,008
45,000
23,000
13,359
9,200
5.080
3,000
2,289
1,500

670
782
70Q
191

328,617
160.000
100,000
30.000
17,000
14,000
5,576
1,260

287
182
150
60

ol

Clams
Korea Rapublicof
Taiwan, Province of China
The Philippines

Sca ksps
Japan

38,851
24,920
'l3,698

33

62,600
62,600

29,987
28,00G

1,243
733

11

1,054,793
502,661

Cssc das and Other IHogusca
Malay si ~  cack les!
Tamran Province of China
Korea, Republic of
The Philippines
Seaweeds
Japan
China-all provinces excluding

Taiwan Province
Taiwan, Province of China
Korea, Republic of

300.000
7,347

244,795
TOTAL

6,102.288
~ sn Terry, l977.
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Pm fish
China- ~ II pr ov incas secluding

Ta mian Pi ovine»
Taiwan, Provinos a  China
Indi ~
USSR
Japan
Indonesia
The Phifippines
Thailand
Sangladesh
fcigeiis
Polancl
Vietnam, Rapubhc of
Yugoslavia
Romania
Hungary
USA
I tsly
Sitsdegascar
Ger many. Democratic Republic
Franc»
C reohOSlavat i ~
Israel
Penmar t
Siaril
Germany. Federal RepubliC Ol
Sii 4nta
Egypt
fits vice
aas lay Sic
Zaire
Cuba
Hang Kong
fcor way
Austii ~
United K ingdom
F extend
Salgium
T an rania
6 uima
6 I Salvador
Canada
Gi aec»
Chile
Uganda
Singapore
Krnve
Neoei
Vener vela
Sw are i land
li e land
Korea, Republic of
The Netherlands
E cvadoi
Cerlii ~ I AniCan Emprfe
Cvpr vs
G har ~
Zainb>a
Pai aguey
Ivory Coast
puei'la R >co

Source: Psllay

2,200,000
81,238

4M.GQG
210,GQG
147,291
139,840
124,000
80.0 M
76,486
75,000
38,400
30,000
27,000
25,000
23,S15
22,333
20,SQO
'I 7,392
18.000
1 S,OOO
12.222
12,'I 69
I 2,120
12.000
8.900
7,859
7,000
7.000
6,569
S,OOQ
4,SQG
4,'019
3,600
2,500
2,000
1,940
1,600
I.500
1,500
1,208
1,103

900
800
700
880
40G
400
332
300
207
169
129
90
43
40
40
29
23
10
9



Table 2

WORLIJ AQIJACILTIJRE PBOIHJCTIOI BY MLJOR COJSIOIJITT
GROUPS POR 1979 AIIJ 1983  is metric toss x 1000!

1983*Commodity Groups 1979 X Change

Finfish
Molluscs

Crustaceans
Seaweeds

3,490
3,450

71

2,390

4, 448
3,246

123

2,394

27.4X
-5.9X

73.2X
0.2X

Tots la
 Pounds, millions!

9,400
20,730

10,211
22,515

8.6X

Wor ld Comme r c is I
Fishery Catch 70, 943 76, 436 7.7X

Aquaculture X of
World Catch 13.3X 13.4X

* Preliminary data.
Data on aquatic plants and marine mammals excluded.

Source: FAO, Rome, in Aquaculture Magazine 1985
Buy er ' s Gu ide

Table 3

SKUJCTIJ kgQkCIJLTIJRE PIOJJUCTXOII M TIE UIITNJ STATES

LOCATIOJISPECIES

Modified from Bardach, Ryther, and McClarney, 1972

Abalone
Alligators
Bait minnows
Buffalofish
Carp
Catfish

Clams
Crab
Gray f iah
Frogs
Lobster
Mussele

Oyster
Pike/blaclr. bass, sunf ish
Sa lmon
Shad/striped bass
Shr imp
Tilapia
Trout

AQUACULTURE YESTERDAY, TODAY, AIID TOMORROW

California
Southern states
Southern states
Southern states
Eastern states
Southern states
Atlantic/Pacific coast
South � experimental
Louisiana, Washington, New York
Southern states

Experimental
Atlantic/Pacific/Gulf coast
Atlantic/Pacific coast
Nationwide--farmponds
IIortheast/northwest
Southern states/IIew York
Southern states/Hawaii
Southern states
Northern states



AQUACULTURE YESTERDAY, TODAY, AND TOMORROW

Table 4
ESTIMATED U.S. PRIVATE AQUACULTURE PRODUCTION, 1980-83

Value, $US  x 1000! Metric Tons

19801983 19831980Species Group

*
Data are preliminary

* Meat Weight.

Source: U.S. Dept. of Commerce in Aquaculture Magazine 1985 Buyer's Guide

be ignored and "the climate vas created for the development of fish culture in.
America"  Benson  ed.!, 1970, p. 71!.

Although by the 1850's finfish culture vss well established in Europe, it
just getting started in the United States. In 1853 a fish farm was established
near Cleveland where experiments in culture vere carried out. Several years I.ater,
experiments in fish culture vere conducted in West Blooafield, Hev York.

"The moat noted of the [USJ trout breeding enterprises was started in 1864,
just before the end of the Civil War, by Seth Green" in Caledonia, Nev York
b c
 Benson  ed.!, 1970, p. 72!. New York became a leader in aquaculture la l~ . rge y
ecauae Sech Green discovered there a new method of fertilization of eggs in a

hatchery vhich increased fertility by about 502  Benson  ed.!, 1970, p. 76!.
The New York Commission of Fisheries, established by Chapter 285 of the Laws

vit Seth =reen aa one of the first commissioners, vas a predecessor of
the present state Departaent of Environmental Conservation. An early commission
report states:

The purpose of the fish commission is to utilixe tbese waters,
make thea productive, if possible. and, through them, interest
the ublic inp ic in that new, practical and valuable science, fish
culture; to convvert thea at once into schools of instruction as
well as sources of much additional enjoyment, and perhapst
even of some actual profit. ~Rd ~R RII., 1870~ p.

By 1870, the first Newew York State fish hatchery vas built in Caledonia, andnationwide "some 200 private e
business o p ' e persons vere practicing fish culture, either as ausiness or as a hobby"  Benson  ed.!, 1970, p.l!.

In 1870
culture th

870, the American Fish Cultu
eory and practice. The au urists Association vas established to' advice

The association helped convince the US Congress to

Bait f ish
Catfish
Clams **

Crawfish
Freshvater Prawns
Mussels
Oysters

w»

Pac i f ic Sa la on
Trout

44,000
53,572
10,398
12,951

1,200
HA

37,085
3,400

37! 474

100,000
132,000

9,500
30,000

1,500
1,500

31,500
6,800

50,000

10,000
34, 855

1,777
10,849

136
NA

10,775
3,455

21, 836

15,000
100.0OO

1,224
27,300

125
351

10.567
9,400

22,000
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recognize fish culture as having great national importance- By this time the
importance of protecting natural fish stocks, if not augmentation of those stocks,
through state management effor.ta had been widely recognized. Many states, in
addition to New York, bad established state fish commissions to look into the

Interest was increasing and in 1871, the US Commission on Fish and Fisheries was
established to promote wise resource management including the restocking of
depleted fisheries.

Social considerations were an important factor in elevating
fish culture to the dominant force in fish conservation. There
was internal agreement that populations of several prominent
food fisheries had been depleted. Stringent regulations might
have been imposed to "save" the fisheries. But stocking held
greater public appeal.  Parker, 1980, p. Il!

Stocking seemed to be a productive rather than a restrictive force, creating
immediate, visible results  Benson  ed.!, 1976, p. 83!.

Marine

Some of the first New York aquaculture vas the planting of very young
shellf ish, known as shellfish seed, in protected vaters. This came about because
high demand for oysters led to overharvesting of the natural beds. To replenish
the natural stocks, shellfish seed vas imported and planted in New York vaters:
"As early as 1825, a fev small seed oysters from Chesapeake Bay were transferred
to waters near Staten Island"  Kellogg, 1910, p. 189!. This is probably the first
instance of shellfish planting in the nation  Kellogg, 1910, p. 189!.

By 1850, the town of Brookhaven had granted the first leases of town water
for oyster aquaculture, and thereafter other towns also made similar grants.
Naturally productive areas were left open to the baymen  Van Popering and Glancy,
1947, p. 175!.

In 1881, Brookhaven initiated one of the first "public" aquaculture projects
by seeding town beds in response to a declining natural harvest of oysters  Van
Popering and GIancy, 1947, pp. 193-194!.

In 1923 two oystermen developed the first artificial method for spavning
oysters, the Mells&lancy method. This technique ia still used today by some
shellfish hatcheries.

Several of New York's present shellfish aquaculturists trace the history of
their operation to early oyster cultivation. but some have turned to clams as
their primary crop. After 1930 the oyster industry declined because of a complex
set of factors including overharvest, storms, predation, and disease.

Aq;uaculture im New York today

Nev York hosts a wide variety of private and public aquaculture enterprises
across the state  see map!-

Apprpzimately 70 private commercial ventures operat e in upstate Nev York. Of
these, 10 to 15 raise baitfi»~ about 30 raise trout in hatcheries to fingerling
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size for pond stocking, and the remaining, form a cooperative in Delaware County
which raises trout to food size for sale in local markets. No data exist on
baitfish produced in New York. but private finfish hatchery operators raised
almost 60,000 pounds of trout in 1980  US Crop Reporting, Board, 1981!. In New York
most freshwater aquaculturists are part-time and most of the fish are sold for
sport stocking purposes- Fish sold for stocking receive a higher price in the
market than fish sold for food. A US Crop Reporting Board survey of 19B1 indicates
about 52 price differential, although this may underestimate the difference in llew
York because data collected for foodsize  larger! and stocker size  smaller! fish
do not differentiate purpose � many foodsize fish are actually used for stocking
 US Crop Reporting Board 1981!. Table 5 shows New York production and markets.

Table 5

kQQACULTURX PRODUCTION IÃ NEQ YORK AlKD PRODUCT llkRXETS

CULTURE
LOCATION

PRESENT POTENTIAL
GARRETS �! KARKETS �!

PRODUCTION
PER YEAR l!

SPECIES

1,2,3

1,2,3

150,000 bu

150,000 bu

Long Island

Long Island

Hard clam

Oyster

1,320,000 lb

60,000 lb

Research

Unknown�!

Striped bass Long Island

Upstate

Long Island

Upstate

TI ou't

Seaweed

Baitf ish

2,3>4

1,2

�! Production information is proprietary, values are gross
estimates based on an informal survey of producers.

�! 1 ~ Local; 2 ~ State; 3 ~ National; 4 ~ International

�! The newly formed �/B5! New York State Aquaculture Association
hopes to collect this information through its membership
applications.

New York State operates 12 freshwater finfish hatcheries upstate and one on
Long Island which raise a wide variety of cold and warm water finfish used to
stock the lakes and rivers of the state. The Department of EnvironmentalConservation operates the upstate hatcheries to help provide for the management of
the freshwater fishery resources of the state. These hatcheries produce about
1,100,000 pounds of fish for stocking each year. Species include trout  brook,
brown, rainbov, lake and steelhead!, salmon  red, chinook and landlocked!, splake>
bass  largemouth, smallmouth, and calico!, walleye pike, and muskellunge. TheDepartment of Parks, Recreation and Historic Preservation operates the Connetquot
River hatchery on Long Island as part of a sportfishing enhancement program. The
hatchery annually releases about 35.000 brook, brown, and rainbow trout  NYS
Department of Parks, Recreation and Historic Preservation, unpublished
statistics!.
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On Long island, nine commercial operations raise a variety of marine
and finfish. Shellfish inc., F.M. Flower and Sons Oyster Company,

and the Shinnecock Indian Tribal Oyster Project each operate a
hatchery in which seed shellfish are raised for further grow-out on company bay
bottom or' for sale to other companies. These companies raise primarily the
American oyster and the hard clam. While only a small amount of bay scallop seed
is now raised, some operations plan to expand production of this species soon.
Coastal Farms grove out seed clams to harvest sire and Ocean Pond Inc. and Island
Marine Services, Inc. grow out seed oysters to harvest sire- The latter company
and a fev others lease space from Long Island Lighting company's Northport
gnvironmental Research Center- This lO acre site has the advantage of LILCO's
thermal effluent which keeps the vater temperature betveen 55 and 90oF and so
promotes faster growth. Multi-Aquaculture Systems Inc. is a marine finfish
aquaculture venture, raising striped bass and other fish for sale to institutional
and direct consumer markets. Hydro Botanicals, a research organisation, raises
marine plants for extraction of industrially important substances. Another
operation, the Long Island Oyster Farms, recently discontinued its hatchery
operation and nov manages only the wild stocks of oysters on ita undervater
property'

In l984 the Nev York State legislature ap'propriated $1,000,000 for
aquaculture demonstration projects. The Department of Agriculture and Markets has$250,000 which it is using to fund 7 saltwater aquaculture demonstration projects
on clams, oysters, mussels, and striped bass and 3 freshvater projects on brown
bullhead, trout, and largemouth bass. Several of the projects are demonstrationsof public aquaculture. The remaining $750,000 has gone to the Urban DevelopmentCorporation. UDC is now in the process of sending out a request for proposals for
aquaculture demonstration projects which may be public or private-oriented and
fresh or aaltvater but must be undertaken in the Long Island area.

POTRRTIAL POL Ng&CULTURB DlVEMPMlRT

Opportunities for Sew Tork thromgh aqmacmlture

While some have investigated the use of aquaculture for universal productionof a lov-cost source of protein, the near-term potential for this is quite low. Indeveloping countries where cost of land and labor is low, production of high-volume, lov-cost aquaculture species is possible. In New York, vhere labor is
expensive and coastal land values  although not rural land values! are at apremium, production of lov-cost species, for the most part, is not at this pointeconomical. Expanded use of underutilized species in the wild harvest fishery mayhelp meet the demand for lower-cost fish in the near term. At present, aquaculturedevelopment vil.l most probably take place in highermalue species such as clams.oysters t seal lope, striped bass, trout, and sa leon. A number of developmentopportunities, however, can be gained through the support of a local fish andshellfish production capabj.lzty xn aquaculture.

Aquaculture could provide an opportunity for economic develop~ant throughproduction of food products for tha local market and for export. In l9g~United States imported 48I of all the seafood consumed domesticallythe US trade deficit in seafood has increased over lOOX since l976 <US D~p~~tof Commerce, 1984!. Domestic markets could be reclaimed and annual trade defi ireduced by locally produced fish and shellfish.

12
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Ad.ditional employment opportunities could be developed through aquaculture
across the state- Upstate, aquaculture could provide an additional income for
small-scale farm operators who find it difficult to compete with expanding
agribusiness. It also has the potential to provide new jobs should large-scale,
recirculating cui«re sy«erne become feasible. In the marine district, pressures
such as pollutio n and overharvest lead to declining natural stocks of fish and
shellfish and reduce the number employed in the fishery. The inshore shellfishery
has been significantly affected. Prom 1970 to !983 the number of licensed
shellfishermen varied yearly, increasing steadily to 1976 and then decreasing to
the present. While the number of men in the fishery now approximates the number in
1970, the amount of shellfish harvested per man has decreased almost 50X  see
Figure 5 in Section VI!. In Nassau and Suffolk counties this causes particular
problems for those not trained in other fields. The number of jobs available in
those coastal counties is increasing, but these are primarily in the high-
technology industries that require specially skilled labor. There is a need for
retraining of local workers or for an increase in jobs that meet the
qualifications of the local labor force for semiskilled labor  Fedelem, pers,
comm., July 6, 1983!. Aquaculture can provide alternative employment in a field
requiring, many of the skills of the shellfishermen. Yet with labor costs so high,
there will likely be continual efforts to make aquaculture  like agriculture! less
labor intensive in the interest of maximizing profits.

Other states are exploring this potential. The Hew Jersey Department of
Agriculture is investigating the potential for part-time, small-scale f ish culture
in New Jersey. The Department has studied the marketability of several species and
finds potential for small scale aquaculture to provide alternative employment for
farmers and prison inmates  Stolpe, pere. comm-, September 1982!.

Aquaculture may offer Hew York opportunities for increased economic
development in an industry that is compatible with the economy and lifestyle of
the rural and coastal communities of the state. Aquaculturists draw on many of the
same skills as either fishermen or farmers. Some Long Island culturists employ
local fishermen who are knowledgable about local waters and about handling, the
boats and other equipment  Steidle, pers. comm., July 19, l982, and Relyea, pers.
comm., July 9, l982!. In Delaware County, a group of residents including area
farmers have joined together in a fish farming cooperative that takes advantage of
the abundant natural and human resources of the region  Titus, pere. comm., July
13, 1982!. Local. communities seek development which will not change the nature of
their regions.

Aquaculture, properly managed could help counter environmental pollution.
Clean water is critical to the aquaculturist: Pollution can destroy the venture-
Therefore aquaculturists will be continually monitoring, the quality of the water
they use and are likely to bring strong, political pressure to bear on maintenance
of water quality. Effluent from very large scale aquaculture operations should be
managed so that undue amounts of nitrstes and phosphates are not released to the
environment. These substances occur naturally and do not pose as serious a threat
as effluent from other sources containing PCB's heavy metals, viral and bacterial
contamination, etc. Furthermore, because culturists generally engage in
nonconsumptive use of water and aquatic species, aquaculture could help relieve
the strain on the state s resources.

Aquaculture may provide economic benefits to Hew York as a whole beyond those
gained at the local level. Future aquaculture develop~cut will entail construction
and equipment purchases, training and research. Operational ventures could provide
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opportunities for processors, shippers, and marketers. The value-added muit>pitfor fisheries products has been estimated to be $3.87, and the employer»ltrpl
to be 3.83 persons. Thus, for every one dollar of products and every one
related job, $3.87 and 3.83 Jobs are generated in the macroeconomy  Nation»
Karine Fisheri.es Service, in Feldman, 1978, p. 54!.

Increased pollution of marine and freshwater areas threatens public
In Hew York, about 20K of the shellfish beds are closed as a public heal'th measure
 Rendrickson, pere. comm., May 23, 1984!. Aquaculture could help assure the safety
of consumers by providing high-quality shellfish. Culture areas are carefully
chosen and monitored and a high degree of accountability can be maintained since
each squaculturist will be traced easily by hie product.

Aquaculture could provide a means of aquatic food production to help meet
rising consumer demand. Per capita consumption of fish is expected to increase an
average of 3.44 per year  Port Authority of New York and New Jersey, June 1981 p
1!. Production of the world's fisheries has remained level whereas aquaculture has
more than doubled in 10 years. Aquaculture has the potential for continued
expansion; fisheries may be constrained by the natural biological limits of target
species.

Aquaculture could help stabilize the supply of some species and supplement
the stocks of those which are locally limited by pollution or overharvest. Demand
for seafood is high in New York. Across the state there is a high consumer
acceptance of fish and shellfish. Although demand is strong, supply of some
species may be seasonally limited. For example, scallops by law may be harvested
only during certain months of the year, limiting times when fresh scallops are
available to consumers. At other times of the year scallops will be in short
supply or in frozen form. Xn addition, availability of scallops varies widely from
year to year depending on the wild harvest. Aquaculture could provide an
alternative to this erratic supply and help even out the production  see Figure
1!- This would benefit consumers, who could depend on a fresh supply year-round,
and fishermen or culturists, who could depend on a stable price. Manufacturers of
processed seafood products require a consistent supply of high quality fresh fish
 Baker, pere. comm., June 10, 1982!. Aquaculture in the near term may not be able
to supply such processors economically, but a number of companies have expressed
interest in exploring the possibilities for increased aquaculture production
including Coca Cola, Veyerhauser, and Con Agra. The venture capital is coming
mainly from these large companies. "'The big companies are looking at aquacu lture
because there's a diminishing supply of fish, and if fish farms are the answer, we
want in,' was the explanation of a scientist for one corporation"  Saltus, 1 981,
p. I 16!.

In addition, aquaculture could produce a higher quality product of more
uniform size, more consistent flavor and texture. This has several advantages.
Long Island Oyster Farms achieves economies in processing through careful
management of oysters. Ordinarily, wild harvest oysters have irregularly shaped
shells, many of which may have grown together. By eliminating overcrowding, the
Oyster Farms grows more uniformly shaped oysters which can be shucked more easily
after harvest and which bring a higher price from restaurants and others who
demand consistent quality and size  Mulhall, pere. comm., July 20, 1982!.

Another shellfish, mussels, often have pearls, poor meat yield, off-color
meat, or other defects owing to variations in natural food available, and foreign
matter  sand! in the meat. Commercial processors do not like to use these
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organisms because the pearls and other foreign material cause problems in
processing aad cooking. Consumers do not like the aff-color aad low meat yields.
Cultured mussels can virtually eliminate all these problems, increasing yield and
providing a superior product  Lutz, 1980, pp. 9-10!.

Further opportunities lie in the production of aquatic products for the
extraction of industrially important substances.

Exploitation of the biochemistry of marine organisms is in its
infancy, yet offers the opportunity to introduce important new
products ta commerce, medicine, and agriculture and to
substitute, in part, for products and organic materials derived
aow from increasingly expensive fossil chemicals, primarily
petroleum and natural gas. Not to be discaunted is the
potential of marine biomass to serve as a saurce of energy
directly or through fermentation ta alcohols or other simple
chemicals. Production of chemical feedstocks by fermentation
offers greater promise because the chemical value of a reactive
or "starter" campouad is about three times its value as a fuel.
 Attaway, draft, 1983, p. 2!

Research is being conducted in New York on various methods of culturing aad
utilizing seaweed, particularly the brown kelp, ~LI~~ Rgr~~~. The Gas
Research Institute, the New York State Energy Research 6 Development Authority,
the New York Gas Group, aad the New York Sea Graat Institute worked together for
five years, spending about $2 million to demonstrate the feasibility of
cultivating this kelp ta be used as feedstock for producing methane  natural gas!.
Now that its culturability has been proven in New York waters, scientists are
focusing on ways to improve yield such as strain selection and cloning. There is a
patentially wide variety of uses for ~Ln~ns~r' apart from fermentation to methane.
These include production of butane diol, a buildiag block for synthetic rubber,
aad alginates which are used throughout in the textile printing, industry and the
food processing industry as thickeners, stabilizers, emulsifiers, gelling agents,
clarifiers, and preservatives  Chapman, 1980!.

New York's resources

Water i.s a primary ingredient for aquaculture, and New York has abundant
marine and freshwater resources. The state's borders include 1670 miles of marine
coastline and 1440 miles af coast on the Creat Lakes. Inland the state has
numerous lakes and rivers although springs aad groundwater are perhaps the best
sources for freshwater aquaculture because they are uncoataminated by diseases of
wild fish. An inventory of salt and freshwater resources appropriate to
aquaculture is recommended in this plan's Section 5. Trained labor is also
important; a large pool of labor already exists in farmers and fishermen who
possess many of the basic skills required. New York's colleges and universities
could provide training in aquatic animal husbandry ta develop successful
culturists. Some support services required by aquaculturists are already
available. New York hosts 4 shellfish and over 20 finfish hatcheries to provide
juvenile animals for further grow-out. Extension services are in place to assist
further development of the marine culture industry-

Increased interest in aquaculture

At the federal level, some of the first legislation addressing aquaculture
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was the 1871 act creating the US Commission of Fish and Fisheries. One of the
first pieces of federal legislation to mention aquaculture specifically vas the
National Sea Grant College and. program Act of 1966 �3 VSC sec 1121 et seq.!,
which recognized "that aquaculture, as with agriculture on land, . ~ ~ can
substantially benefit the United States" �3 VSC sec 1121[c]!  Newton, 1978, p.
67!. Other early pieces of federal legislation vere 16 USC 750-751 in 1922 on
propagation of mussels and 16 USC 760h in 1961 on establishment of the Nilford,
Connecticut federal shellfisbery research laboratory.

The Agricultural Research Act of 1977, signed into lav as 7 VSCA sec 3122,
gives the US Department of Agriculture responsibility to coordinate. identify, and
fund agricultural research and extension needs. Aquacul.ture is specifically
mentioned as one of the research areas in this Competitive Awards Program.
Although the Department of Agriculture has initiated some research, it has been
limited by funds  Nevton, 1978, pp. 70-73!.

The first United States law to address specifically the problem of and need
for aquaculture development in this country and the coordination of federal
government support is the National Aquaculture Act of 1980. In its "Findings"
Congress recognizes the potential for aquaculture to expand in the US and to fill
the need for increased fishery products, leading to a decrease in the balance of
trade deficit. Phile Congress affirms that the primary responsibility for the
industry's development rests vith the private sector, the legislators find that
the industry has been inhibited by many economic, legal, and production factors.
Therefore, the purpose of the act is to promote aquaculture in the United States
by �! declaring a national aquaculture policy; �! establishing and implementing
a national aquaculture development plan; and �! encouraging aquaculture
activities and programs in both the public and private sectors of the economy
 National Aquaculture Act of 1980!.

The act established. a national policy to encourage aquaculture in the United
States and called for a national development plan to be put together by the
Secretaries of Agriculture, Commerce, and Interior  Joint Subcommittee on
Aquaculture, 1983!, and for a continuing assessment of aquaculture in the United
States thereafter by the three Secretaries. As prescribed by the lav, the
Secretaries have conducted studies of the capital requirements for the aquaculture
industry as well as of regulatory constraints to industr.y development. In
addition, all aquacultural support activities are coordinated through an
interagency coordinating group, operating as the Joint Subcommittee on Aquaculture
of the Federal Coordinating Council on Science, Engineering and Technology.

Reauthorization of the 1980 National Aquaculture Act is still undervay. On
April 25, 1985, after holding hearings, the House Fisheries Subcommittee approved
a bill  B.R. 1544! to reauthorixe the program and amend it to:  L! establish the
Secretary of Agriculture as the lead federal official for aquaculture; �!
establish a National Aquaculture Information Cen'ter in the Department of
Agriculture; �! require a report on the effects of aquacul.ture on existing
fisheries, and �! require a study' on the potenti.al impacts of introducing non-
native species through aquaculture. In September 1985 the House passed the
National Aquaculture Improvement Act of 1985  H.R 1544!, authorixing
appropriations of $3 million each to the Departments of Agriculture, Interior, and
Commerce for fiscal years 1986-8~ This represents a 40X reduction in federal
expenditures on aquaculture but proponents believe it is, nonetheless, a step
forvard given the national budget deficit.
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States participate in implementation of the National Aquaculture Plan. The US
Secretaries of Agriculture, Commerce, and Interior are required to consult aad
cooperate with interested persons, including state agencies. A number of New York

Interest in aquaculture development in New York State is not limited to the
participation in federal efforts or the writing of this plan. Goveraor Cuomo in
his 1984 message to the state legislature called for a project to demonstrate the
potential for economic development in New York through aquaculture  see
"Aquaculture in New York Today" above!. The Governor also requested the
preparation of a statewide master plan for economic, development in agriculture,
including aquaculture, to the year 2000. That plan has been completed  see
Agriculture 2000 Project in Literature Cited!.

TEE PUTURE OP kQUACULTURE IN NEW YORK

Promising apeciee

The future of New York aquaculture is in the cultivation of marine shellfish,
marine finfish, freshwater finfish, aad aquatic plants. The outlook for each of
these groups depends on a number of variables including biological and technical
considerations; markets, economics and finance; social and politicaL environment;
public policy; and support services available to the industry. These factors are
addressed in following pages. However, in order to project a profile of the
industry, a number of experts were asked to consider the effect of these on
iadustry development for each group of organisms, over time, under different
levels of political aad financial support, and to identify those species which
have the greatest potential for developmeat. A summary of the survey follows  eee
Table 6!.

Of shellfish, oysters and hard clams present the most immediate opportunities
ia terms of technological advancement, market potential, aad, to some degree,
investment interest. The oyster has been cultured for over a century aad is a
model aquaculture product worldwide. Other species, including the bay scallop aad
blue mussel, have excellent lang-term potential. For all shellfish, however, a
number of factors could limit potential, and fiaancial and political support vill
be required to overcome these inhibiting factors.

Development of marine finfish aquaculture vill be led by striped bass ia both
the near and long term, and some believe Atlantic salmon also offers excellent
opportunities although ao commercial-scale ventures presently operate in Nev York.
Flounder, eels, weakfish, and black sea bass offer near- and Long-term potential.
Pufferfish may offer high potential in both the short and long term. Markets for
these marine species are good and can remain strong with some support. Although
technology is well developed for some species such ae striped bass, considerable
effort will be needed to improve the culture techniques for many others. Strong
market demand could encourage investment in some of the high-value species.

A variety of freshwater finfish species including salmon, trout, aad baitfish
have potential for aquaculture development in the next decades. Freshwater species
such as trout have baca cultured successfully for over 100 years. Markets look
good for these species, especially for local consumption aad use, although
competition from other states and countries vill be strong if natioaal aad
international markets are sought. Some states have even experienced surpluses of
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Table 6
AQDACDLTIE DEVELOPMENT PQTEHTXAL DP SELECTED

SPECIES LN THE NEAR AND ZING TEI �!

Species Long Term
 to 2000!

Near Term
 to l990!

None Some H ig hNone Some High

Aquatic Plants..
~iniia  Kelp!

ilaria

Codium

Based on informal survey of aquaculturists and researchers, March igg4.

�! Linea indicate consensus~ arrows majority, of opinion
opinion skewed one direction. 2 arrows. opinion evenly divided.

lg

Shellfish:
Hard clam
Soft clam
Surf clam

Bay scallop
American oyster
European oyster
Blue mussel
American lobster
Blue  claw! crab

Marine Finfish:
Sussser f lounder
Winter flounder
Eel
Weakfish
Atlantic salmon
Black sea bass
Striped bass
Pufferfish

Freshwater Finfish:

Trout
Salmon
Perch
Walleye
Sturgeon
Baitfish
Eel
Atlantic Salmon
Bullhead

AQUACULTURE YESTERDAY, TODAY, AND TONORROW
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frozen trout and catfish because marketing needs were not addressed
beforehand-

awhile a variety of seaweed species of commercial importance can be grown inNew York, competition from California, China, and Japan vill restrict development
of high demand species such as kelp. But New York could be a leader in species
used ia production of specialized products such as marine polysaccharides and
biopolymers. A necessary adjunct and valuable opportunity for New York is the
development of a seaveed processing industry. Technological development and
markets are strong. but greater public support vill be needed to encourage
development in seaweeds.

A future potential for New York aquaculture is the production of fish andshellfish in the warm vater effluent of power generating plants. This concept hasbeen test'ed with some success in New York by the Long Island Oyster Farms for
nursery grow-out of shellfish oa Long Island. and as previously mentioned, a few
Long Island compaaies are nov using space in the thermal effluent of LILGO. It is
an ongoing success in New Jersey wbere a power company harvests l0,000 pounds ofeff-luent-raised tilapia each week  Stolpe, pers. comm. September 1982!. A problemremains with contaminaats released by the plant and by periodic plant shutdowns,but this form of culture can take'advantage of the vaste beat generated to promoteincreased growth rate in animals and should be explored further.
Circumstances affectimg development

Even though Nev York has the resources needed to encourage aquaculturedevelopment and aquaculture could provide a number of opportunities for the state,growth of the industry has been slow and future expansion considered unlikely bysome. A variety of factors ranging from the biological and technical to the legalaad political continue to binder development.

Constraints on orderly development of aquaculture tend to be
political and administrative, rather than scientific and
technological. . . development of aquaculture in general hasbeen constraiaed by limited public support.  National Academy
of Sciences, p. I!

These factors are considered in greater depth in the remainder of this study.

20





III AQUACllLTIB AD THE LAW

Tvo recent studies of aquaculture and the lav completed by Professor Milton
Kaplan, Law School, State University of New York at Buf falo, provide a
comprehensive framework for understanding how aquaculture is affected by leasing
policies and regulatory strictures. These studies, sponsored by and available from
the New York Sea Grant Institute, form the basis for this study  Xaplan, April
l984, and May 1984!.

INTROMCTIOH

Just as farming on dry land requires access to arable acreage, the space
needs of aquaculture can be met only by access to lands and waters adapted for its
purposes. Given the nature of most types of aquaculture presently practiced or
having, potential for future development in New York, access to lands or waters in
or bordering large water bodies is critical. The limited supply of such land,
particularly along the coasts of or near Long Island, the fact that several user
groups are in competition for the space, and the fact of public ovnership of most
of the submerged lands in the coastal xone account for the special spatial
problems faced by the New York aquaculture industry.

For the most part, lands under non-navigable streams and ponds are in private
ownership. In acquiring them or any other privately owned lands for their
purposes, aquaculturists are subject to much the same rules governing the
acquisition of private land generally, posing no special problems demanding
attention here.

The problems of access to rights in land for aquaculture in New York relate
to lands ovned by the state or local governments, or to some extent held by their
grantees or lessees. Federal ownership of underwater lands is confined to land
acquired by the United States from prior owners by eminent domain, gift, or
purchase; "lands expressly retained by or ceded to the United States vhen the
State entered the Union"; certain tribal lands; and lands occupied by structures
built by the United States government "in the exercise of its navigational
servitude" �3 USC sec. 1313!. They are not an important factor in the development
of New York's aquaculture industry. The only federal lands of potential
significance for aquaculture are those lying within the territorial sea  waters
within three miles of the state's coastline! adjacent to the Fire Island National
Seashore in Great South Bay, to the extent formal steps may have been taken to
acquire them; and the Wertheim National Wildlife Refuge under or near Bellport
Bay-

ACCESS T0 STATE LAMS URlKR NAVIGABLE WATERS

Through assumption of ovnership of lands formerly held by the British crown,
the state owns most of the lands under navigable waters  Public Lands Law sec.
4!. These include waters both inland and vithin three miles from the state' s
coastline as confirmed by Congress in the Submerged Lands Act, 43 VSC sections
1311 a!, l312 �976!, Pursuant to interstate compact with Connecticut, underwater
lands south of the middle of Long Island Sound are owned by New York State.

The various statutes authorizing the transfer of rights in state lands to
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private parties were designed to deal with particular needs. Most of those needs
vere unrelated to aquaculture, and those that were so related accommodate only one
type of aquaculture, usually of shellfish. Existiag statutes create ambiguities ia
the various authorities of agencies empowered to grant leases or other private
property interests in state owned underwater lands. The distribution of authority
among, several agencies vorks against the establishmeat of a coherent policy or
Leadership in approachiag leasiag of state underwater lands. The authorities of
the Office of General Services, the Department of Environmental Coaservation, aad
Suffolk County are outlined below.

Short-term leases

The Commissioner of General Services may grant leases for terms up to five
years  possibly renevable! oa state lands, under the superintendence of his
office, aot appropriated to any immediate use. However, the vordiag of the
enabling statute indicates that thi.s authority might aot embrace underwater lands
 Public Lands Law sec. 3[Ll [2]!. Subdivision two mentions underwater Lands ia
regard to rights and easements but aot in regard to leases. It could be inferred
that the legislature meant to exclude underwater lands from the Leasing provision.
However, Kaplan notes that this is probably aot the case since the original
subdivision two did aot coataia a specific reference to underwater lands "aad
cannot be regarded as showing a conscious legisLative decision to bar leases of
underwater lands" under this subdivision  Kaplan, April 1984, p.24!. If clarified
to include underwater lands, this statute could provide additioaal resources for
aquaculture development. The five yeax' limitation on the lease, however, would
Limit its use by aquaculturists vho need sufficient time to recover investmeat
capital-

Righ'ts &1hd e&aemem'ta

The same statute authorising the Office of General Services to grant leases
of up to five years includes the pover to "grant rights aad easements in
pexpetuity or otherwise in and to all state lands, including leads under water"
 Public Lends Iav sec. 3[2]!. The statute considers the px'eservation of the rights
or easemeats upon subsequent disposition of title to others. The limited scope of
"rights or easements" would conceivably limit their utility for types of
aquaculture requiriag the installation of structures, or the use of substantial
space.

Long-tere leases

Although the Commissioner of General Services is empowered to grant long-term
leases, aot exceeding 99 years, of lande aot needed for present public use, and
the grant may include "subterraaeaa rights," the leasing is subject to competitive
bidding and there is some doubt as to whether the enabling Law limits the leases
of subterranean rights to areas adjacent to highways  Public Lands Lav sec. 3[4-
a]!.

Grants of underwater lands to adjacent upland owners

The Commissioner of General Services may grant land uadex water, in specified
areas, in perpetuity or otherwise, to owners of adjacent uplands, "to promote the
commerce of this state or for the purpose of beneficial enjoyment thereof by such
ovners, or for public park, beach, street, highway, parkway, playground,
recxeatioa or conservation purposes"  Public Lande Law sec. 75[7]!. The promotion
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of "commerce" and "purpose of beneficial enjoyment" would appear to cover
aquaculture. However, the restriction to grantees owning adjacent shorelands might
bar the granting of rights to subaqueous lands lying beyond the shore. An
additional constraining factor is the limitation of the grants to areas
"[a]djacent to and surrounding Long Island," and the part of Westchester County
"lying on the East river or Long Island Sound, but not beyond any exterior water
line established by law"  id sec. 75[6]!. Kaplan notes that the effect of this
limitation on aquaculture depends on "the vater depth in a particular locality;
the desirability of locating aquaculture facilities near the shore; and tbe
existence or non-existence of such exterior water lines in a particular location"
 Kaplan, April 1984, p. 28!.

Leases and permits for marine plant and animal cultivation

From 1817 to 1893, legislation authorized the commissioners of fisheries to
grant franchises for shellfish cultivation on state lands. Legislation in 1893,
now found in the Environmental Conservation Law, shifted this authority from
franchises to leases, authorizing the leasing, for 10 years, of "state owned lands
under vater for the cultivation of shellfish," with the exception of lands vithin
1000 feet of high water mark in specif ied areas along the shores of Gardiner's and
the Peconic bays  Environmental Conservation Law sec. 13-0301!. The statute does
not provide sufficient flexibility, hovever, for the department to issue leases
for other types of aquaculture, such as finfish or plant, and conditions of theleasing restrict size to minimum 50-acre plots for on-bottom and 5-acre plots for
off-bottom culture. Furthermore, the provision that "lands shall not be leased
where there is an indicated presence of shellfish in sufficient quantity and
qual.ity and so located as to support significant hand raking and/or tonging,harvesting"  Environmental Cons'ervation Lav 13-0301! needs to be more clearlydefined. As presently written, the phrase "indicated presence of shellfish" can
be, and is, interpreted aa meaning the presence of even a few individual
shellfish.

The Department of Environmental Conservation also has the authority to issuepermits for the operation of marine hatcheries and for the on- and off-bottomculture of marine shellfish, finfish, and plants.  Environmental Conservation Lav13<316!. Kaplan identifies several problems in reading these statutes together.First, an applicant for an off-bottom culture of shellfish permit after 1973 isnot required to hold a lease on at least five acres of undervater lands Environmental Conservation Lav 13-0301, amended by 1973 HY Laws ch. 632!.
Did that mean that the applicant would have to show that he already
held a lease on some bottom ground, even though less than fiveacres; or t'hat the off-bottom permit itself would grant him thenecessary license to use the bottom7 There are two facets to theproblem:  l! Would the Department's permit alone grant the applicanta right to use state owned underwater lands, if he did not in
addition hold some lease or other user right from the state, orwould be have to obtain a lease from the Department of EnvironmentalConservation or a lease or other form of user right from some otherstate agency? �! If the undervater lands vere ovned, or their usecontrolled, by a municipality, would the state permit allow the use
of the water bed vithout local permission, by vay of a lease,license or some other type of local authorization7  Kaplan, April
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Kaplan notes that the Department of Environmental Conservation regulations
clarify the issue by requiring applicants to have appropriate legal control, by
lease, grant, etc., over lands owned by a town or by the state. However, the 1983
amendment to Environmental Conservation Law, section 13-0316, authorizing the
department to issue permits for on-bottom as well ss off-bottom shellfish culture
further confounds the issue by:

adding the precondition that the applicant shall have obtained the
written authorization of the person or political subdivision having
title or legal control of the underwater lands on or above which
such on-bottom or off-bottom culture shall take place.'�983 NY Laws
ch 467] If the bottom land is ovned by a municipality and has not
been leased out to a private person, the question may arise vhether
the amended section 13W316 itself authorizes the municipality to
give the approval without having to grant a lease on the bottom
land. An additional feature of the amended statute needing
clarification is the absence of any reference to authorization to
use bottom lands owned by the state. The provision for obtaining the
written authorization of the "person or political subdivision" vith
title or control does not apply to the state. The state itself is
not one of its political subdivisions nor is it a "person" within
the meaning of that term in the Environmental Conservation Lsw.
 Kaplan, April 1984, pp. 35-36!

Kaplan notes that revised regulations of the Department could clarify these
issues but that statutory revision may be needed to resolve them altogether
 Kaplan, April 1984, p. 36!.

Underwater lands ceded to Smffolk Connty

The state legislature ceded lands under the Peconic bays and Gardiner's Bay
to Suffolk County for the purpose of promoting shellfish cultivation  L 1884, ch
385, as amended by L 1923, ch 19l, and L 1969, ch 990!. Suffolk County leasing
under this authority is conditional on the county's surveying and mapping the
lands to determine the locations of existing, private interests, a condition not
yet fulfilled. Questions regarding the construction and application of the law
have been raised, including whether Hog, Neck Bay and Southold Bay are considered
part of Little Peconic Bay and whether Orient Harbor is considered a part of
Gardiner's Bay for the purpose of the lav; whether the county's leasing rights are
confined to reverted and escheated lands; vhether the law bars the Commissioner of
General Services from granting ownership or user interests in bottom lands of
these bays; and whether the law has impaired any jurisdiction the town of Southold
might have in part of the lands covered by the law. If these or any other issues
arising from the law are deemed sufficiently serious upon further study,
legislative clarification may be in order.

Rec~dations:

o hae legislature shomld establ.ish a policy in smpport of
agnacmltmre developaent im Rem Zork State

s Responsibility for making nndermater lands available for
aqnacmltsre development shoald be clearly defined. A
conference of involved parties imclmdimg the Office of
Cemeral Services, the Separtment of Environmental
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Conservation, and Suffolk County should be held to clearly
identify and establish lead responsibility.

~ The lead agency should be given unique authority to nake
leases of lands for shellfish, fiafiah. and plaat aquaculture
of suitable sise and duration. Some authorities suggest these
should be of np to a maximum of 100 acres for np to 20 years.

~ The lead agency should be given the authority to revote and
renew leases of underwater lands for aquaculture based oa
performance criteria to be established by the lead agency
with guidance from industry and other interested departments.

~ The lead agency should establish other terms of aquaculture
leases including rents, transferability, amd disposition of
improvements to the leased land upon terminatiom of the lease
with guidance from industry and other interested departments.

~ The Department of Envirostmenta! Conservation aquaculture
permitting laws should be clarified to specify whether proof
of legal access to underwater lands i' required before a
permit rill be granted.

Leasing of underwater lands ovned by Long Xsland towns
Complex legal issues have been raised, many of them litigated or currently in

litigation, regarding the authority of agencies of Long Island towns to grant
leases for aquaculture purposes on lands owned by them under bays or othertidewaters flowing into Long Island Sound or the Atlantic Ocean. The complications
may arise because the ownership interests of the respective towns have beenderived from individual colonial patents preceding independence, overlaid by 150
years of special state legislation adding to or altering powers of particular
towns to deal with their lands. The major issues are  I! whether the leasing
authority lies in town boards or special boards of trustees created to manage
certain town properties; �! whether procedural requirements in general lawsgovern leases of the tovn lands; and �! vhether the leases are constrained by
statutory or common lav rules limiting the alienation of lands held in a trust
capacity.

Some of the Long Island colonial land patents designated trustees to hold the
land and others did not. Important questions arising from this are, first, why.;second, does this make a difference today?; and third, "does the trust status give
the trustees any more or less flexibility than the town board has in conveying orleasing the land for aquaculture purposes'"  Xaplan, April 1984, pp. 59-60}.

Some special state laws have expressly recognised the powers of particulartowns to grant leases for shellfish cultivation; but in doing so pose the question
whether leasing for other aquaculture purposes would be ~lt ~vi s. Theparticular wording of other statutes not expressly mentioning shellfishcultivation may raise other questions of interpretation potentially clouding theprospect for leasing for various other types of aquaculture such as finfish and
plant-

The question whether leases of underwater lands by the Long Island towns for
aquaculture must comply with the permissive referendum requirement of section
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64�! of the Town Lav has not been directly confronted by New York's highest
court. Replan notes from cases involving, the permissive referendum requirement
that compliance is required...

 I! ~ .. unless the sale or lease is made by a board or trustees
vith legal status separate from that of the town board, or by the
town board itself or other local unit acting under legislative
authority superseding the Tovn Lav provision; �! such legislative
authority may be found in statutes confirming the patents or in
special statutes creating and defining the powers of the trustees;
and �! absent such authority the mere fact that the lands were
derived from colonial grants will not justify disregard of the Town
Lav requirement.  Kaplan, April 1984, p. 83!

Kaplan concludes that the enabling statutes of a particular town governing
the leasing or conveyance of tovn-owned lands must be carefully analyzed to
determine the authority of the tovn for granting leases for various aquaculture
operations  Kaplan, April 1984, p. 84!.

Statutory and common law "public trust" restrictions on the grant of
exclusive rights in navigable waters. though conceivably not a serious barrier to
the leasing of underwater lands for aquaculture facilities of modest proportions,
may be sufficiently troublesome to demand legislative attention. Sweeping law
reform may not be essential to make the land resources of Long Island towns
accessible for aquaculture, but even limited proposals for revision of existing
laws should be approached with the whole picture in mind, and with the idea of
bringing some measure of uniformity and certainty into the system-

Rec~dations:

~ Special state statntes authorizing some Long Island tovns to
lease tomrommed underwater lands for shellfish cultivation
should be amended to include leaning for finfish and plant
aquaculture

~ Long Xslml Towns should investigate their authority for
making leases of town~ed underwater land for aqmacmlture
amd adopt policies that mill encourage local development.

IIeOLaTIOas TO CtgmOL ma FMS OF WATEIS To PIOnXr IAVXCarioa mn
SAXI 18$09RCES

federal regmlatioms

Regulation of placement of structures and dredged and fill
materials in navigable waters

To protect navigation the federal government regulates activities creating
ohstructions in or impairing the flow or circulation of navigable vaters  Rivers
and Harbors Appropriation Act of 1899, sec. 10, 33 VSC sec. 403; Federal Water
Pollution Control Act, as amended, sec. 404, 33 VSC sec. 1344!. Permits from the
VS Army Corps of Engineers  the Corps! are required for the installation of
aquaculture facilities that might create obstructions in or involve excavation,
filling or altering the course of navigable waters �3 VSC sec- 403!; or to
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discharge dredged or fill materials in navigable waters  Federal Water Pollution
Control Act, 33 USC sec. 1344!. Statutory exemptions of the discharge of dredge
and fill material from various "farming" and silviculture" activities include
discharges from the "construction or maintenance of stock ponds" �3 USC sec.
1344tf ]!. The Corps' spec if ication of permitted disposal sites of dredge and f ill
material must follow guidelines set by the Administrator of the Environmental
Protection Agency, and may be subject to the administrator's veto or restriction
if the discharge would have "an unacceptable adverse effect on municipal water
supplies, shellfish beds and fishery areas  including spawning and breeding
areas!, wildlife, or recreational areas"  id sec. 1344[11,[c J!.

The state, with approval of the Administrator of the Environmental Protection
Agency  acting upon advice of the Corps and other concerned federal agencies!, may
itself administer a program of issuing permits for the discharge of dredge and
fill material  id sec. 1344[g]!.

Pish pounds and traps

Hunting and Fis,hing Regulations promulgated by the Corps in the exercise of
its jurisdiction over obstructions to navigation include the designation of areas
in bays or estuaries tributary to Long Island Sound and to parts of the dtlantic
Ocean south of Long Island, and in the Hudson River, in which the use of fish
pounds or other fishing, structures may be used; and provision for the granting of
permits for these structures outside of the designated areas �3 CFR sections
206.40, 206.45 [ 1 892 ] ! .

Navigational aids

The installation of aids to navigation such as buoys, lights, or other
signals in connection with the maintenance of fixed structures or floating
facilities used f or aquaculture  e.g., oyster cultivation ref ts! is suh ject to
approval of the Coast Guard. and must comply with Coast Guard regulations �4 USC
secti.ons 81-85; 33 CFR, Par t 62!.

State regulations

Structures interfering with navigation

Apart from the state enforcement of federal lava controlling obstructions in
navigable waters, under permit programs approved by federal authorities, New York
administers perm itting requirements of it.s ovn to protect navigation- Section 32
of the Navigation Law makes it 'unlawful to construct, in the navigable waters of
the state, any wharf, dock, pier. jetty. or other type of structure without first
obtaining, a permit therefore in conformity with the provisions of" section 15&503
of the Environmental Conservation Law. The Environmental Conservation Lav section
delegates the permitting power to the Department of Environmental Conservation.
Problems of interpretation may result from the fact that situations subject to
permitting under that section differ from those in the Navigation Law section-

State jurisdiction under the Navigation Lav extends to "navigable waters" of
the state, but the Navigation Law definition of that term expressly excludes "all
tidewaters bordering on and lying within the boundaries of Nassau and Suffolk
counties"  Navigation Law sec. 2[4]!. That exemption is not found in the
Environmental Conservation Law.
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The issue is further complicated in the cross-referencing of the laws because
section 32 of the Navigation Law applies to "sny type of structuze," while section
15M03 of the Environmental Conservation Lav, with certain specified exceptioas,
app Les to a am rI' t a "dam or impoundment structure, including any artificial obstruction,
temporary or permanent, in or across a natural stream or water course. As app ie
to ~ tructures used for various types of aquaculture, the limiting scope of the
terms "natural stream or water course" or "dam or impoundment structure," if
relevant, may make a differeace. For the purposes of the Environmental
Conservation Lav section, the contrasting term "vaters" is defined broadly to
include any waters of the state, navigable or otherwise  sec. 150105, and see 6
NYCRR eec. 608.1th!!.

Section 15%503 of the Environmental Conservation Lav exempts particular
types of facilities, incLuding a "farm pond erected upon lands devoted to farming
for tbe purpose of... propagatioa of fish," unless specified dimensions of the
pood eaceed certaia minimums  subdivision 4[bed!. Though a farm pond would not
likely contain navigable waters subject to the Navigation Lav, other facilities
excepted from the permitting requirements of section 15-0503 of the EnvironmentalCoaservatioa Law might be located ia navigable vaters, including a "dock, pier',wharf or other structure under jurisdictioa of the department of docks, if any. ina city or tovn of over oae buadred seventy-five thousand population," or "built onfloats, columns, opea timber, piles or similar opea-work supports having a topsurface area of tvo hundred square feet or less"  subsection 4; and see 6 NYCRRsec. 608.3fb1[2J!- The Department of Eavironmental Conservation may, by rule orregulation, allow one applicatioa to cover projects requiring permits for theplacement of structures in navigable waters es well as for the depositing ofdredged or fill materials or disturbance of streams under other sections of thelav  noted below! <id sec. I5&503[3J[ dJ!.

The potential problems for tbe siting of aquaculture facilitiea arising fromthe cross-referencing scheme or from the use of ambiguous terminology in sectionI 5~50350 aecessitate a careful review of the statutes by the legislature to reduceuncer ta iaty.

Roc~dot iom:

~ Sectioe 32 of Ier York State Navigation La» and section15<503 of See Yorh State gmvirommemtal Conservation Lmrrhich address permittiag of construction of docks amdother etrmctnres im the raters of Rer York State should berecomciled to clarify their mmthority amd scope regardingrhich waters and rhmt atrnctnres «rm covered under each
lmcavatiom or fill im navigable raters
If the construction of aquaculture f ci

o naviga e waters of the state, or in mI'e aci Ii ties requires the excavation or f » I
wetlands that ar e, or in marshes, estuaries, tidal marshes ande an s t at are adjacent to and conti uous at an'g any point to any of the navigable

onservat ion Environmental Conservation Lav sec. 15W505; aad see
h I bil ' f h'Suffolk counties as vitb tbica i ity of this law in the tid w

e aters vaters of Nassau and
g vzgat on law sect>on 32 and

as vit tbe cross referencin of Na
o servatxon Law section 15-0303.
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Pish pound or trap nets

Though incorporated in a section of the Environmental Conservation Law aimed
at regulating fishing modes, one provision concerned in part with the protection
of navigation authorizes the Commissioner of Environmental Conservation to permit
the use of "pound or trap nets" in specified areas in the Peconic Bay "provided
they do not interfere with or obstruct navigation or the carrying out of shellfish
cultures"  sec. 13-043[14] [3]!.

Interferemce with the course, channel or bed of fresh surface water courses

h permit from the Department of Environmental Conservation vould be required
for fish farming operations calling for change, modification, or disturbance of
the course, channel, or bed of any freshvater courses, defined as including ponds
or lakes of 10 acres or less  Environmental Conservation Lav sec. 15-0501; and see
6 NYCRR sec. 608.2!.

Floating objects

Sections 35, 35-A, and 36 of the Navigation Lav bar the placement of floating
objects in the navigable waters of the state, whether serving, as navigational aids
or other purposes, without a permit fram the Commissioner of Environmental
Conservation, or as permitted by United States lava or a local ordinance approved
by the commissioner. Questions may arise regarding the applicability of some of
these provisians to certain types of floating aquaculture facilities  e,g., an
occasionally attended raft or other structure for seaweed farming!- Presumably
these provisions would not apply to utidewaters bordering on and lying within the
boundaries of Nassau and Suffolk Counties"  Havigation Lav sec. 2[4j!.

Local government regulationa

Some local governments, notably a few in Long Island, have enacted local laws
or ordinances regulating, the placement of docks or other structures in waters
under local jurisdiction, or restricting dredge or fill operations in such waters.
Zt is difficult to generalize regarding the problems they may pose for
aquaculture, The regulatory authority of a local government or its application ta
aquaculture facilities or operations may depend on a number of factors.  L!
Attempts have been made by Long Island towns to justify the regulations on the
basis of their ownership of underwater lands through colonial grants or state
patents. <2! Home rule provisions of the state constitution or statutes may or may
not provide a hase for the local regulationa. �! The local legislation may or may
not fit within the boundaries of municipal authority delegated by state statutes
dealing with particular police power subjects. �! Although the local government
may purport to act pursuant to general delegations of police power, their
regulations may be inconsistent with preemptive state statutes or regulations. �!
The local laws or ordinances, if framed to cover traditional types of structures
or activities in waters  e.g., the placement of docks!, may ar may not be
construed as covering aquaculture structures or operations.

The uncertainties of having to deal vith restrictive local regulations of the
placement of structures in or under town-controlled waters on a-case-by case basis
are sure to discourage aquaculture entrepreneurs. To be meaningful, a state
legislative declaration of state policy to encourage aquaculture should be
accompanied by statutory guidelines or other mechanisms ta clarify the allocation
of such regulatory powers betveen the state and local governments, and ensure fair
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consideration of aquaculture needs in the administration of suck local
regulat iona.

Iec~dat ion:

~ The legislatmre ahomld clarify the allocation of
regnlatory powers among state aad local governments
regardimg control over local navigable waters-

SSVIIOSRKRTAL CQITIRLS

Federal regnlatioms

The federal government regulates the discharge of effluents into navigable
waters under the Federal Water Pollution Control Act, as amended by the Clean
Water Act �3 USC sections 1311 et seq! and National Environmental Policy Act of
1969 �2 USC sections 4321 et seq!. Unless specifically excepted by the statutes,
permits must be obtained from the Administrator of the Environmental Protection
Agency.

The Administrator of the Environmental Protection Agency may "permit the
discharge of ~ specific pollutant or pollutants under controlled conditions
associated with an approved aquaculture project under Federal or State
supervision" �3 USC sec. 1328[a]; and see 40 CFR sec- 125.10!. This may be done
in connection with the administration by the state itself of a permit program for
aquaculture approved by the federal administrator  id sec. 1328[c]!.
State regalatioms

The policy of New York State to conserve and control its water resources,
though calling for restrictions on aquaculture activities affecting state waters,
at the same time is explicitly directed to the maintenance of reasonable standards
of water quality in the interests of the "propagation and protection of
fish . . . , including ... aquatic life"  Environmental Conservation Law sec.
15&105[7]; and see sec. 15&103[8], which includes "shellfish" and "crustacea"
among "aquatic resources" owned by the state!. With particular reference to watersof the state in the marine district or to Long Island waters tributary to themarine district, the policy is implemented by a prohibition against the discharge
of "any substance injurious to edible f ish and shellfish, or the culture or
propagation thereof, or which shall in any manner affect the flavor, color, odor
or sanitary condition of such fish or shellfish so as to injuriously affect thesale thereof, or which shall cause any injury to the public and private skellfisheries of this state"  id sec. 17%503!-

Permits for discharging efflaents into state waters

The responsibilities for water pollution control, vested in the Department «Environmental Conservation, include the classification of waters of the state in
rerms of standards of purity, and the adoption and enforcement of "rules andregulations governing the use of chemicals in water for the control and
elimination of aquatic vegetation, for the control or extermination of undesirablefish or for the control or extermination of aquatic insects"  EnvironmentalConservation Law sec- 15<313[4]!.
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State law requires that s State Pollutant Discharge Elimination System or
SPDES permit from the Commissioner of Environmental Conservation be obtained for
the discharge of any wastes or effluents into the waters of the state  id sec. 17-
0701!. A state permit may not be required if the applicant holds an appropriate
permit under the Federal Mater Pollution Control Act or Rivers and Harbors Act �
NYCRR sections 751.1, 752.1!.

On April 1, 1983 the Environmental Regulatory Fee System was established by
enactment of Article 72 of the Environmental Conservation law, This law authorizes
the department to collect annual fees from public and private facilities required
to have SPDES permits. This hsd a dramatic negative effect on the aquaculture
industry in New York because, under the statute, aquaculture is defined as an
industrial facility and thus assessed fees ranging from $150 to $15,000 depending
on the volume of water discharged daily from the facility. Aquaculturists use
large volumes of water primarily because tbe vater is the medium for their aquatic
crop, containing the necessary food and oxygen for its sustenance.

The Department of Environmental Conservation has proposed an informal
solution to the problem for aquaculturists, who vill be granted an exemption from
the SPDES permit requirement for discharges of water used as a medium for culture
which contain limited biological wastes. The SPDES permit will be required only
for discharges of other chemicals such as might be used in occasional cleaning of
the facilities  Hendrickson, pars. comm. Nay 23, 1984!.

Informal solutions to this and similar situations are not satisfactory for
aquaculture. They are susceptible to various interpretations and are an inadequate
basis f or inves tm cut dec is ious.

Rac~madat iom:

~ The special reqmireaeats of aqnscmltmre for abondant rater
floe to sustain the life of their cmltmre ormamisme must
be recognized within the IPDRI permitting system. Pexmit
costs fax. aquaculture fmcilitiea shomld mot be equated
with those of an isdostry in which rater discharge is
luCked to effluent discharge.

Environmental impact assessment

Environmental assessment procedures are prescribed in connection vith the
undertaking, funding, or issuance of leases, permits or licenses by any state
agency, local government, or other political subdivision of the state for projects
or physical activities "which change the use or appearance of auy natural resource
or structure"  Environmental Conservation Law sections BE	01 et seq, the "State
Environmental Quality Review Act," or "SEQRb."; 6 NYCRR sec. 617.2!. They require
the preparation and submissiou of environmental impact statements for actions
specified in the regulations of the Department of Environmental Conservation, in a
list labeled "Type 1 actions," or for actions not so specified which "may have a
significant effect on the environment" � NYCRR sections 617.11, 617 12 [1978J!.
In view of the variety of types of state or local decisions relating to
aquaculture, it is impossible to anticipate in advance the extent to which SKQRA
procedures may be implicated by aquaculture development projects. It may be noted.,
however, that decisions or actions in the Type 1 list that might require
envitoamental impact statements are those making, l.ocal zoning changes affecting, 25
or more acres, or "authorizing industrial or commercial changes within a
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residential or agricultural [zoning] district," regardless of the amount of
acreage involved; or "the acquisition, sale, lease or other transfer of 100 or
more contiguous acres of land by a State or local agency" � NYCRR sec. 617.12!.
In addition, the regulations of the Department of Enviroameatal Coaservatioa
provide that SEQRA procedures "will apply to activities" requiring permi.ts to
excavate, or place structures or fill in navigable waters, or to disturb the flow
or beds of streams, "which may have a significant effect on the eaviroameat"  id
sections 608.5, 608.9!. Special environmental review procedures are prescribed
with respect to permits involving stream protection  id sec. 615.2!.

The specified criteria for determining whether a proposed actioa may have a
significant effect on the environment, of possible relevance to aquaculture
development, include a "substantial adverse change in existiag ... water
quality"; "impacts on a significaat habitat area" of "vegetation or fauna," or of
"any resident or migratory fish"; the "creation of a hazard to human health or
safety"; or "a substantial change in the use, or iatensity of use, of land or
other natural resources or in their capacity to support existing uses"  id sec.
617.11!.

Environmental review, under the New York law, of actioas with respect to
which environmeatal impact statements have been prepared uader the National
Environmental Policy Act, as for example in passing on applications to permit
dredge aad fill operations or place obstructioas in navigable waters, are to be
considered ia the affected state or local decision process  id sec. 617 ' 9!; but
the submission of the statement under the federal law removes the obligation to
submit one under the state law  id sec. 617.16!.

Wetlands protection

Under the Tidal Wetlands Act, aquaculture activities of specified types
 e.g., the erection of structures, or removal of soil! withia or immediately
adjacent to designated tidal wetlands, or "which may substantially impair or alter
the natural condition of the tidal wetland area," may be conducted only with the
approval of the Commissioner of Environmental Conservation  Environmental
Conservation Law sections 25-0202, 25-0401, 25-0402!. In acting on an applicatioa
for a permit the commissioner must consider the compatibility of the proposed
activity with "the public health aad welfare, marine fisheries, shell-fisheri.es,"
aad other factors  id sec. 25&403!.

Regulations authorized under the act are intended to allow only those uses of
tidal wetlands aad areas adjacent thereto that are compatible with the
preservation, protection, and enhancement of the present and potential values of
tidal wetlands  including but aot limited to their value for marine food
production!, among other values � NYCRR sec. 661.1!. Accordingly, the statute
excludes from regulation the "depositing or removal of the natural products of the
tidal wetlands by recreational or commercial fishiag, shellfishing, [and]
aquaculture . ..where otherwise legally permitted"  Envitonmental Conservation
Law sections 25-0401[3]!. The exemption of aquaculture is of questionable benefit
because of limitations in the commissioner's definition of aquaculture as "the
cultivation and harvesting of products that naturally are produced in the marine
eaviroameat, including fish, shellfish, crustaceans aad seaweed, aad the
installation of cribs, racks and in-water structures for cultivating such
products, but ... not ... the construction of any building, any filling or
dredging or the construction of any water regulating structures" � NYCRR sec.
661.4[d]!.
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Under a cooperative agreement with the Co~missioner of Environmental
Conservation to preserve or maintain tidal wetlands "in their natural or enhanced
state," a local government may reserve the "right to operate or lease foroperation shellfish beds lying vithia the area. and a reservation of the income
from such operation or lease for the tlocal governmentl shall be allowed and not
coasidered a violation of preservation and maintenance of a natural state"
 Knvironmental Conservation Lav sec. 25M�0l[4j!. The juxtaposition of the last
savings clause with the provisioa relating to income is puzzling.

To some extent the burdens of multiple-permitting by federal, state and local
agencies involving tidal wetlands are alleviated by regulations authorizingarrangements for joint processing of permit applications � SYCRR sections 660.13,
661.30!, or by avoiding duplication to some extent where a wetland falls under
both the Tidal Wetlands and Freshwater Wetlands acts  id sec. 66.20!.

Similar permits are required under the Freshwater Wetlands Act for activities
affecting freshwater vetlands of designated dimensions, but, as ia the case of
tidal wetlands, shellfiehing and aquaculture are excluded  EnvironmentalConservation Law sec. 24-0701[1!,[3]!. However, unlilte the regulatioas relating to
tidal wetlands, the regulations under this Act do not contain a definition of"aquaculture." Of possible significance is the provision exempting specified
fsrmiag activities from the freshwater wetlands permit requirements, but not
exempting "structures not required for enhancement or maintenance of theagricultural productivity of the land and aay filling activities"  id sec. 24-0701t4]!. Impliedly, structures for the enhancement or maintenance of agriculturalproductivity do not require a permit. By analogy, it may be argued that structures
for the enhancement of aquaculture may be similarly exempt; though the argumentmight be countered by the omission of similar language from the subsectionexempting "aquaculture." Whether or not the ambiguities are deserving oflegislative or administrative stteation msy depend on the extent to whichaquaculture operations are Iiltely to require use of freshwater vetlaads.

Recordation:

~ kqmacnlture should be defined aa alricmlture ender the
Freshwater Wetlands Law.

Local environmental coatrola

Regulations issued under the state's lav governing the SPDES system authorize
a local government to "adopt and enforce additional local laws, ordinances aadregulations" relating to discharges into certain types of sewage disposal systems,"if not inconsistent vith the provisions of the ECL or the [state! Sanitary Code"
� NYCRR sec. 751.3[a ![3 ] iii!!. The scope of the activities embraced by theprovision is not entirely clear. Ia any case, this limited recognitioa of localjurisdiction suggests that the state legislature intended to preempt the rest of
the field of water quality control covered by state lav.

Local governments are major participants in the state's environmental review
system under SKQRA and the Freshwater Wetlands Act.

The state legislature has expressly opened the door to additional localregulatioa of both freshwater tidal wetlands, declaring that no provision of the
state lav "shall be deemed to remove from aay local government aay authoritypertaining to the regulation of freshwater vetlands under the county, geaeral
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city, general municipal, municipal home rule, town, village, or any other lsw"
 Environmental Conservation Law sec. 24-0509!. The Tidal Wetlands Act does not
contain a similar provision; however, regulations promulgated under that Act state
that ao provision of the regulations "shall relieve any person from his ob1igatioa
to comply in all respects with the provisions of any other Federal, state or local
law or regulatioa, including but aot Limited to acquisitioa of any other required
permit or approval" � NYCRR sec. 661.31!.

LAID IJSB COITROLSa ZOHINC

Ia this state general land use control powers, particularly zoaing powers,
are delegated to local governments, with Limited state intervention. The Long
Island Regional Plaaaiag Board, ia its 1979 "Assessment of Existing Mariculture
Activities ia the Long Island Coastal Zone and Potential for Future Growth," noted
that only one of the towns of Nassau and Suffolk counties, the town of East
Hampton, iacluded a special provision for aquacuLture in its zoaiag ordinance
 Davies, Verbarg, aad Volpe, 1979, p. 28!. The report also observed that the
soning ordinances of other Long Island towns might be construed as permitting
certain types of aquaculture ia various districts, though the absence of explicit
mention of aquaculture in some of them creates uacertaiuties regardiag their
application  Davies, Verbarg, and Volpe, 1979, pp. 28-31!.

An important question for aquacuLture in the marine district is the power of
municipalities to impose zoaiag restrictions on offshore aquaculture activities.
Kaplaa identifies the important issues:

Does the soning power enjoyed generally by a local government
extend to activities on or above underwater lands withia its
borders7 Beyond its borders? If the local government's zoning
authority is deemed to apply generally to water-based uses, is
it being exercised in a manner inconsistent in any respect with
state regulatory laws' If not, may the local zoaiag extend to
water-based activities conducted by the state oa or over
underwater lands owned by the state7 Or conducted by a private
entity on or over underwater lands leased from the state'7
 Raplaa, May 1984, p. 56!

Oa the first question, Kaplaa finds that the zoaiag enabling statutes do not
distinguish between uplands and underwater lauds and the courts have aot
questioned that distinction. On the second, zoning powers do not extend beyond a
town's borders without explicit statutory authority  Kaplan, May 1984, p. 57!.
Finally, if zoning laws are not inconsistent with state regulatory laws, Ksplaa
notes three traditional judicial tests for determining the limits of government
zoning immunity: " a! the eminent domain test,  b! a superior sovereign test, and
 c! a test basing the result on whether the government's particular land use is
governmental or proprietary in nature"  Kaplan, May 1984, p. 61!. But, he finds,
these tests have been discredited and an alternate test used which is a balancing-
of-public-interests. This alternate test is not based on the "form of the opposing
parties but oa the substance of their conflict"  Kaplan, May 1984, p. 71!. Whether
private users of state lands are immune from local zoaiag depends on whether use
limitations have beea stipulated in a lease or grant of land; whether there is
statutory guidance on the issue; or whether common law doctrine must be applied
 Kaplan, May 1984, p. 79!.
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ln the case of leases of underwater lands for shellfish cultivation granted
either by the Commissioner of the Department of Environmental Conservation or by
Suffolk County, no lessee have yet been issued nor do the enabling statutes refer
to local land use controls in authoriaing the leases  Kaplan, Ha 1984 . 85!,
B tu applying judicial rules of inconsistency of local lava with state statutes and
preemption by the state of specific regulatory authority, lapian finds Char leases
under these Iavs would probably not be subject to local soning, restrictions
 Kaplan, May 1984, pp. 92 � 94!. However, the unsettled status of these issues could
be a deterrent to aquaculture development.

The recently enacted Waterfront Revitalixation and Coastal Resources Act
offers state financial and other benefits to local government ~ Co induce them topromote various state objectives in developing and regulating the use of their
waterfront areas  Executive Lav sections 910 et seq!. The objectives include the
"facilitation of appropriate industrial and commercial uses vhich require or can
benefit substantially from a vaterfront location, such as but not limited towaterborne transportation facilities and services, and support facilities forcommercial fishing and aquaculture"  id aec. 915[5I!. Whether or not thi ~ programleads to coastal area rezoning favorable to aquaculture remains to be seen. Tberesults v ill depend in part on the emphasis placed on aquaculture by the Secretary
of State, relative to emphasis on other competing types of development, inapproving, municipal projects submitted to the secretary under the lav. Thedeclaration of state policy with respect to particular activities can influencelocal governments to allocate adequate space for such activities in their soning,or in. fluence the courts in reviewing allegedly biased soning restrictions. Thefavorable mention of aquaculture in the Waterfront Revitalisation and CoastalResources Act may not go far enough to achieve that result, given its context of awide range of competing water-dependent uses being promoted by the lav, and the
limited areas that may be covered hy the program.

Under the Agriculture and Markets Lav, the creation of special agriculturedistricts to encourage the continued farming of valuable agricultural landsprovides benefits to farmers of reduced real property tax assessments as well asrelief from some local land use restrictions and regulations  Agriculture andMarkets Lav, sections 301, 303, 305!, Furthermore, the definition of agriculturein this law serves as the basis of the definition of agriculture for purposes ofSuffolk County development rights lava. Suffolk County, in order to preserve itsfarmlands, has purchased the development rights to tracts of load, in che County,including a few parcels w ith waterfront that are used for aquaculture. Futuredevelopment of these lands is restricted to agriculture aa defined in the
Agriculture Districts Law.At present, the agricultural districting law does not include aquaculturew1 thin the definition of agriculture. hs a result, for example, aquaculturiatshave been restricted from using a number of waterfront sites in Suffolk oun yotherviae designated for agricultural uae. Aquaculture and aquaculturist ~throughout the state might benefit in several ways from aquaculture being defined
as agriculture in Agriculture and Markets Lav, includ ng gu i a ricultural districting

proves tons ~

Iec ~dat iasss:

~ for the purpose of morning codes, tosFns should define
aquaculture as agricmltnre

35



AQUACULTURE AHD THE LAP

~ The legislature should provide guidauce as Co the scope of
toes souisg authority over stat~ed uadervater lauds
leased for aquaculture froa Iev York State or Suffolk
Coeaty.

~ hsrtber study should be gives to def iaiag aquaculture asagriculture seder the Neo York State kgricuIture Mstricts
Lnr.
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IV. FINANCING AQUACULTURE DEVELOP!CNT

Aquaculture development requires financial support for eatry into commercial
ventures and for growth of services and related businesses required by the
ventures. Federal and state governments provide limited support in the form of
direct loans to researchers and producers and to supporting services. Some private
capital is available through traditional sources such as banks and venture capital
companies, but a variety of factors negatively influeace accessibility and cost of
these funds.

ISVX$1MENT k5D OPERATING COSTS

Producing a high volume of aquatic organisms at an economic rate requires
significant inputs of eaergy and materials. Capital investmeat for start-up can
range from several thousand dollars for a part-time trout producer upstate to
several hundred thousand dollars for a commercial-scale shellfish hatchery on Long
Island. Direct and indirect costs of operation vary by culture technology,
geographic location, and species.

In general, the more intensive the culture technology the higher the start-up
and operating cost. Intensive aquaculture produces a larger volume of plants andanimals per area than extensive aquaculture, but requires greater inputs of energy
and raw materials and increases the potential for disease to destroy a crop.Racevay and pond culture of trout, for example, produce about the same number offish. but a raceway is a fraction of the aiae of a pond. In order to maintain the
high density population of fish in the raceway, however, fresh water must beconstantly circulated, removiag vaste and resupplying oxygen. Furthermore, allfood must be supplied for the fish in the raceway, whereas fish in the pond obtain
some food from the more natural environment. Feeds, now largely imported from outof state, are costly- Finally, fish cultured in high-density are more susceptibleto disease and illness due to the stress of the unnatural population density asveil as the greater ease with which disease may be transmitted among, fish kept so
close together.

Operating costs can be high depending on the location of the business. Across
the state, aquaculturists variously require land, water, energy, and labor inaddition to capital facilities. The cost of these resources depends on theirsupply and the demand for them. Land can be more easily obtained upstate than inNew York's marine district where demand by developers for coastal property haspushed prices out of reach of the agri-food industry. hvailabillty of fresh waterwill constrain development of some operations. In much of llew York. for example,floving fresh waters are often used for public and private recreation, scenicresources, public and private fishing as well as sources of potable vater. Marineaquaculturists compete with recreationists, commerce, fishermen and others for useof the water surface and with coastal residents and developers for coastal lands.Such competition is expected ta increase over tixse. Finally, aquaculture aspresently practiced in Hew York is labor and energy intensive. Daily maintenanceand feeding is done by hand, usually requiring a 24-hours-per-day, 7-days-per-weekcommitment. Culturists note that if a pump breaks in the middle of the night itmust be fixed then or the crop could be quickly lost. In addition, large volumesof vater must be pumped and sometimes heated, requiring considerable energy. OnLong Island, the site of Hew York marine aquaculture, energy costs are almostdouble those of upstate. In part because of rising eaergy costs, oae Long Island
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aquaculture firm recently re-located the majority of the operation to a southern
state offering an energy subsidy  Moeller, pers. comm., March 3, 1984!.

Rec~enda t ion:

e Rnergy pricing and distribution policies should continue to
recognise the dependency of aquaculture enterpriaem oa
availability amd costs of electricity.

Many indirect costa must also be borne. A significant cost of doing business
is providing security for property. Bluepoints Company on Long Island, for
example, employs several watchmen and a sophisticated electronic surveillance
system Co protect against poaching. Still, the company continues to lose
shellfish- OURS-Delaco fish farmets in Delaware County estimate the cost of fish
lost to theft may be as high as 25X of the total annual loss.

Recordation:

~ Legislation should be enacted to set tough penaltiea for
theft of aquaculture produce or destruction of aquaculture
facilitiee.

Aquaculturists face a variety of costs associated with the regulatory
environment. In general, regulations involve land and water use, fish and wildlife
management, pollution management, health and safety, labor, transportation of
stocks, and tax and financing. The Hev York State Office of Business Permits lists
over 100 pages of information about permits that may be required by New York State
of potential aquaculture applicants  ÃYS Office of Business Permits, 1983!. While
not all these regulations vill apply to each venture, they are added to those
required by the federal and local governments  key federal and local requirements
are dealt vith briefly in Che section "Aquaculture and the Laws!.

Recordation:

~ The Office of Business Permits should make available a
directory out1.ining the permit process for aquaculturiets in
Ner Turk State.

The regulatory process creates additional costs for the aquaculturists in a
number of ways- The process of acquiring permits may be expensive; complying with
the regulations that apply after permits have been obtained may require additional
capital investment for plant and equipment. Finally, diversion of management
energy during the permiC process creaCes an opportunity cost.

Recordation:

~ The Department of Agriculture and markets should appoint an
ombudsman to assist aquacmlturists im obtaining permits and
to provide information about undertaking aquaculture in New
York.

The number of permits any aquaculturist must obtain depends on tbe species
cultured, the location of the operation, and type of equipment used. Tbe process
of determining which permits are required and obtaining them can be very
expensive. A study of aquaculture in California determined that the permit process
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took from 3 months to 7 1/2 years to complete at a cost of $400 to $34,000
 Feldman, 1978 p. 79!. In New York, Nulti-Aquaculture Systems, Inc. spent twoyears obtaining permits at an estimated cost of over $200,000 in direct andindirect costs  Valenti, pers. comm., September 1, 1982!- The California studyconcludes that the indirect costs of the permit process can be greatest. As apercentage of total capitalization, the largest direct cost of the permit processwas 5.1i. Culturists were able to absorb tbat cost but found the loss of time,managerial energy, and the uncertainty surrounding the process to be excessive.Some of the culturists started other ventures in order to maintain income during
the permit process  Feldman, 1978,p. 81!.

Present agency permit statutes and procedures are not geared to
efficient processing of applications involving mariculture
facilities, e.g� finfish farms. This is perhaps due to a lack
of experience and understanding on behalf of permit agency
personnel in dealing with the field of mariculture. The
duplication of effort and long delays experienced by NAS
[Multi-Aquaculture Systems] due to existing permit procedures,
especially the public hearings, will not help to attract other
mariculture ventures to locate on L.I..  Device, Verbarg, and
Vo].pe, 1979, pp. 78-79!

FlRkÃCIRG POR kQUACULTURISTS

I'ederal financial assistance

A number of federal programs have provided direct financial support forcommercial aquaculture ventures  see Table 7!. Programs such as the Farmers Home
Administration, the Farm Credit Administration, and the Small BusinessAdministration have provided direct loans and other financial services.  JointSubcommittee on Aquaculture, 1983, Vol. 1, pp. 31-42!. Some of these and otherprograms vhich provide research or technical services support for aquaculturistshave been reduced in scope and resources in the immediate past; some are scheduled
for termination in the present Congressional budget discussions.

Financial assistance in the form of R&D. extension, training and technical
services is discussed in Section 1.

State and local financial assistance

The New York Jab Development Authority, through its Special Purpose Fund, isable to provide loans for up to 40X of a total project cost for the financing ofland and building acquisition and/or rehabilitation and the purchase of fixed-asset machinery and equipment. The issue of collateral is dealt with on a case-by-caae basis. Providing collateral csn, of course, be difficult for many people- JDAalso administers several Revolving Loan Funds which may be appropriate lendingsources for a portion of the financing for a commercial aquaculture project. It isimportant to remember however, that these JDA funds are not expressly foraquaculture and so the prospective aquaculturist will be competing vith many
others for the funds.

Funds for private development are also available on a limited basis through theNew York State Science and Technology Foundation's Corporation for Innovation
Development.
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Table 7

FEIHISAL CXlVXSNMZRT PROGRAMS REICH KlVE SUPPORTED
PSIVATR AQUACULTURE 5Eli%LOPHEET

ActivityAgency/Program

United SCates DeperCaent of Agriculture
Farmers Home Administration  FaHA! Private developaent and

operation, economic emerEemc'-ae
Crop insuranceFederal Crop Insurance Corporation  FCIC!

United States Department of Interior
bureau o! Indian Affairs

Capital construction funds fo~
tribal enterprises

United gt ~ Ces Department of Commerce
tconomic Development hdainiatrat ion  EDA!

Operating and developaent fua4a

Fera Credit Administration  FCA!
Loans to aquaculturists

Small Business Admini ~ cration  Sbh!
Guaranteed, immediate

participation and direct loaa"

Modified from Joint Suhc~ittee on Aquaculture, 1983, Vol ~ l-
Private support

An important source of funds for aquaculture in the V.S. has been malo<c orporat iona. Through f edera 1 tae eral tax incentives, investments in emerging aquacmltmxmvenCures have been made rewardiarding especially in the areas of salmon rancbinE Neysrhsuser! snd shrimp farming  Purtna!.
Privet e development ca ital ' sia also available for aquaculture developaeatthrough commercial banks and v n

esture capitalists. However. a number of fac-torali ~ it accessibility of these funds.

FACTORS AFFRCTIRG ACCBRSIRILITT OF IRVESTEERT PURDS

40

Aquaculture aust be undertaken in an envby ~ number fo actors rangi from tben in an environment of high uncertainty ca~'a~
po itica, is uncertainty createa risks forg'ng oa the biological snd technical to the aoc>+I ~
Crenelated into hi btg Coat for starC-nris s or entrepreneurs and investors wh>chdirectly, including and develo menth p num er of actions may reduce the risk~ yateas reduc d d e sys ~aused by the rmjtp n of newer, more efficient culturadevelopment. 0th aay directl affpermitting process; and market research ~ab

y 4 ect the financial markets forn investors ~ arch as roviproviding alternate sources of investmeat
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capital ss well ss increased information about aquaculture to traditional
financial markets to encourage additional investment.

Regss let iona

Costs associated with the regulatory environment are some of the greatest an
aquaculturist might encounter. In addition, the regulatory environment creates
great risk for the entrepreneur and investors. 'These costs are limiting the
access of aquaculturists to sources of investment capital and in doing so are
adversely shaping the competitive structure af the industry"  Fe!dman, 1978, p.
81!. Investors consider risk and liquidity of investment; yet the permit process
increases risk in an already risky industry and decreases liquidity by increasing
the length of time u~til the first harvest  Feldcaan, 1978, p. 82!. In other
states, these problems have resulted in the takeover of small businesses by large
ventures with investment capital and expertise behind them.

Rec~ndat ion:

~ The Department of Knriroaaentai Goaaervation should direct
the use of a joint bearijrg process when public bearings are
reqmired for the approval of two or aore permits from various
~ gencies whenever possible.

Level of technology development

Aquaculture technology remains in large part an art as much ss a science.Success depends on s variety of biologicsl and t:echnical factors including ~ ite ofthe facility, and quality of the water in terms of such variables as temperatureand food content. More important, equipment i ~ industry specific and is oftenunacceptable collateral for bsn'kara  Valenti, pars. comm, September 1, l9 2!.8

gec~sndat ion:

Zbe Department of Agricssltere amd Markets sbomld establish a
~ c parrevolving loan fund for aquaculture start~ capita .l.

InsuranceHost ventures operate under conditions of high risk from natural and man-madedisasters including, floods, poilution, snd disease Culturists need insurance,
yet...

There are, at this stage of the industry, major problems inarranging insurance cover from the point af view of both the
underwriter, «ho has to provide the cover. snd thesquaculturist who needs protection. First of all, until very
recent y, t ere

l. there has hardly been any insurance underwriteroduc t ion11' to cover risks associated with aquaculture pro uctione eofat reasonable premium rates. The general lack of knowledge o
insurance comps

mpanies of the commercial. and industrial stcharacter ist ics of *quaculture snd the nature of the risks thsre uired to underwrite, has been s major handicap.
they are requi f s readin

Insurance cover
overs have to be based on the principle o p ' g
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the cost of risks among the insured by charging premiums that
in total exceed the losses that will have to be compensated.
The twofold problem that stands in the way of the spread of
aquaculture insurance is the lack of expertise among
underwriters to assess risks and the scarcity of enterprises
that are ready to participate in insurance schemes-  Pillay,
l 977, p- 58!

In October of 1980, Section 518 of the Federal Crop Insurance Act �2 Stat.
72! was amended to broaden the definition of 'agricultural commodity' to include
"aquacultural species  including but not limited to, any species of finfish,
mollusk, crustacean, or other aquatic invertebrate, amphibian, reptile, or aquatic
plant propagated or reared in a controlled or selected environment!." This
effectively allovs the Federal Crop Insurance Corporation to provide coverage for
aquacultural species. Rowever, it is left to the producers of each particular
crop, on a regional basis, to petition the FCIC for specific coverage in their
area. If a crop is sufficiently important, actuarial data are obtainable, and
interest among the producers is strong, the FCIC will conduct a pilot study in
order to create the actuarial tables.

gee~dation:

~ The Department of Agriculture amd Markets should tate the
lead in assisting aquaculture producers to petition the
Federal Crop Insurance Corporation for coverage.

Limited information

Of significant concern is the lack of detailed information about
aquaculture. The true nature of risk is difficult to identify and often remains
unquantified. Few statistics are easily available; none are complete. Production.
cost, and price data are available for some species in some areas but may include
wild harvest information as well. Little information is available on supply and
demand for cultured product- In April 1981 the United States Department of
Agriculture's Economic Research Service ppblishad the first of three issues of
vhat vas to be a biannual report, "Aquaculture Outlook and Situation." The report
presented economic data on aquaculture  although only for catfish and trout! and
analyzed supply, demand, and price factors affecting the industry. Because of
budget constraints only three reports were issued, the last in April 1982  US Crop
Reporting Board, 1982!.

This lack of information leads to a conservative approach by the investment
community. Investors seek to maximize information and minimize risk. With
aquaculture, risk is high because of many factors, and perceived risk is increased
by lack of information about the industry. As a result. traditional sources of
investment such as banks will not provide loans for culturists, or the funds are
provided at too great an interest rate. This problem is compounded by the
aquaculturist's lack of collateral. Most traditional investors seek some form of
collateral but the culturist uses equipment that has little market value outside
of the specific culture operation.

Furthermore, opportunities for investment remain hidden; investors and
entrepreneurs have no easy access to information about potential businesses. For
example, baitfish production through aquaculture can be profitable in Nev York.
Some estimate that about a doren operators already produce bait in Hew York for

42



FINANCT.NG AqUACULTURE DEVELOPMENT

the recreational fishing industry. But the sense is that a larger amount of
baitfish is imported from southern states such as Arkansas. There is no way to
easily assess the amount of local production versus imports or the market for the
product because information, once kept centrally by the New York State Department
of Environmental Conservation, is nov maintained on a regional basis.
Opportunities for investment cannot be readily identified without special
information  Michael Duttveiler pers. comm., December l4, l983!.

Recordation:

~ The Department of Agriculture amd Markets should collect and
make available information about the aslnacnlture industry
including total businesses, production, amd yearn ua
operat ion.



I



V. dTTITUDES TQWdRD dQUdCm TURK

New York's aquatic resources are used by many for commerce and recreation.
Established users prese to prevent introduction of nev uses. Competition among the
groups for access to aquatic space and resources can create friction. dttitudes of
established groups significantly affect the development of additional uses because
of the political importance of the older groups. These attitudes are often
complez, reflecting users' perception of history and their assessment of present
personal need. Further confusion is created because there is no clear definition
of property rights in the aquatic environment.

kgUkTIC USES

Commercial f ishing

Commercial fishing in the Nev York marine district comprises harvesting by a
variety of f in- and shellfishermen. ln nearshore areas vhere aquaculture ventures
are most likely to be situated, the major fishery is for shellfish. The strongest
oppos L ton p

s tion to private aquaculture stems froa the shellfishermen int,crest group or"baymen" as they are locally known. The baymen' ~ opposition to private commercialaquaculture arises from the nature of their business and from the historical
conflicts between these two groups.

C ' l shellfishermen and finfishermen are strongly independent. Working
ommercia s eon the water gives them a great sense of freedom in vhich ar vor yie e asatisfactory living and independent decision-making regulates both income and

resources.

Baymen depend on access to public underwater lands for the harvest of theshellfish but lande leased for aquaculture are off-limits to baymen. Cu turiet ~
te that, not all underwater areas are productive in e w ithe wild and not all are used

noe aby the shellfishermen; they note these areas could be se as't aside for the culturist.

Ba men believe, however, that all areas are for public use and all are potentially
productive. No area is to e a an one,b b d d fo 't b od t' ' th f

h f m rket instability for their shellfish. TheirBaymen work in an straosp ere o mar ecatch is sold to any of a number of buyers daily, for cash, at public doc s. e
buyers set the price daily depending on ppn the su ly and demand; this in turn

fon time of ear, amount of land open ordepends on a number of factors includingba men. Ba men have no storage facilities to o t eir
harvest, and number of aymen. y are de endent on the buyers andcatch while hoping for a better price, so they are epen en ons result shellfishermen are very sensitive today-to-day fluctuations. ds a resu t, ~ e od f a uaculture-rket. The believe that the introduction o aqfluctuations in the mar et. ey 'fi t drop in price and driveproduced shellfish in the market vill cause a signi icant rop i
them out of business.

commercial aquaculture ss an outside force,Baymen perceive private commercia qalien "bi business" to potentially contro al all public
p g o o gr ersonal ain. This belief stems in part from t e ear ye ar bl t ain private control over large

I a uaculture industry, individual oystermentracts of public lands. In the esr y aquacu ure a ry,s of land on which to cultivate seed oysters transp an eb t f ' lb kNew York waters. But these practices began to require grea
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individuals became pressured by corporate interests and conflicts arose.

Because of the declining catch of seed oysters in the tGreat South]
Bay which required that seed be brought in from out of state, the
individual planter gradually gave way to the large corporations
which bad the necessary capital. . . . These corporations acquired
the leases of others thereby circumventing the law which said that
an individual could only have one lease. The planters became
increasingly powerful, leasing large areas of the Say and also
controlling the marketing of oysters. The baymen who worked the
unI.eased Bay vere in danger of being, pushed off the Bay.  Rassner
and Cramer, 1983, p. 8!

Tbe bistorical conflict highlights three concerns of the baymen. First, they
fear that big business will gain access to large tracts of underwater lands,
excluding the baymen. Second, big business is associated with corporate outsiders
whose interest in the community is less personal. Third, the baymen believe that
the businesses will obtain the right to use mechanical harvesting devices which
are illegal on public grounds where baymen work because the machines are too
efficient, and leave the grounds barren.

Many of these concerns have also been expressed by shellfishermen in other
states. Hovever, some of those states are working with shellfishermen and
aquaculturists to develop policies supportive of both industries. For example, in
1980, the Rhode Island General Assembly revised its aquaculture laws and developed
a policy supportive of both aquaculture and traditional aquatic users. The state
can offer permits and leases to undertake aquaculture in designated areas under
prearranged conditions. Tbe agreements contain penalties for violations and
specify that the aquaculture operation will have no adverse impact on the adjacent
marine life or on the 'vitality of the indigenous fisheries of the state"  Olsen
and Seavey. 1983, p. 82!.

While the commercial fin- and shellfishermen are generally conservative about
private aquaculture development, they are supportive of efforts to aug~cut naturaI.
stocks of shellf ish through public aquaculture operations. They be lieve these
operations benef it the greater number of resource users, including both commercial
and recreational fishermen  Hurray, pers. comm-, July 27, 1982!.

Iecreat iona l f ishing

The recreational shellfishery consists of individuals working part-time with
limited gear in nearshore areas to collect shellfish for their own use; the
fishery ia very small, amounting to a fraction of the total landed value of all
shellfish in Nett York. Conflicts with aquaculturists are limited because of the
small size of the recreational group-

Recreational marine finfishermen, on the other hand, support a multimillion-
dollsr-per-year-industry. Upstate, recreational finfishermen and associated
businesses are an important industry in many local economies. While less visible,
but nonetheless highly significant in the economy of tbe marine district of the
state, saltwater recreational finfishermen are of increasing political importance.
The sportfishermen believe, as do the commercial shellfishermen, that enterprises
unfairly limiting access to the vater column and bottom should be discouraged.
Eovever, if equitable access is assured, they believe private aquaculturists can
provide an opportunity for relieving pressure on the vild animals  Muller, pers.
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comm., August 4, 1982!. This is au important opportunity as New York fishermen
reach upper limits on the catch of such species as hard clam and striped bass.

Some culturists directly benefit recreational fishermen. In Great PeconicSay, Coastal Farms Inc. clam culture racks act as am artificial reef, attracting
fish. Fishermen ran fish near the recite with no conflict vith Coastal Farm's
operations  Ste idle, pere. comm., July 19, 1982!.
Navigat ion

While some boaters express concern that aquaculture will exclude their use of
the mater surface, current permitting, requirements by the VS Army Corps af
Engineers and the US Coast Guard would not allov aquaculture to obstruct
navigation.

Property ownership

Much of the value of coastal residential districts lies in their aesthetics.
Owners of residential property near the water fear development that vill createunsightly views of the vater or surrounding property. Affluent waterfront propertyowners may exert considerable influence on local governmeat decisions  Koopman,
pete. comm., September 15, 1983!.

Agriculture

In upper Hev York State, competition betveen farmers and aquaculturists will
most likely occur over available land and vater. Competition for laud is not seenas a major obstacle because some lands are better suited for aquaculture, and many
fish farmers also raise agricultural crops. However, competition for vater vill
increase as aquaculture expands  Conte, l983, p. 3!. On the other hand,aquaculture can provide economic returns in an entetprise consistent vith their
agricultural lifestyle.

In the marine district, direct competition betveen farmers and aquaculturists
is not seen as a problem. However, the setting aside of lands for agricultural use
can restrict development of some coastal areas for aquaculture- Suffolk County hsspurchased the development rights to a number of coastal parcels in order to helpkeep valuable farmlands in production. Here other factors such as soil type arekey in the designation of these lands as being agriculturally significant.Aquaculture is not specified as an agricultural use under the development rights
program and aquaculturists may not build in those areas.

Mater supply

Conflicts betveen aquaculturiats and suppliers of drinking vaters have not
emerged because of the extensive body of lav and regulation protecting vaterquality. Aquacultural use of fresh waters will be limited to situations in vhich
water quality is not degraded beyond limitations imposed by appropriate
regulations. Aquaculturists may reduce effluent loading of fresh waters toacceptable limits through use of various technologies. This vill increase theit
operating costs. Legislation enacted in 1984, The Water Resources Management
Strategy Act, adds a nev dimension reflecting increased concern not only forggkM>f. but ~~i of drinking vater supplies. The Department of Environmental
Conservation vill develop three documents in response to this legislation: I! a
Statevide Inventory of Water Supply Systems; 2! a Water Supply Financing
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y R ; d 3! a Statewide Water Resources Management St rat e . ThisCa ability eport; an gv-
latter document could benefit aquaculture by 'i en ' y' g q

p y
'identif in a uaculture as a way i'

which excess water supplies can be utilised for new economic development.

OPPIRITQW LIMITS DEVELOPKKST

Opposition from established aquatic user groups limits area availab eable foz
ua ultural development. Competition and opposition is greatest in New York'm

marine district, While tbe state, Suffolk County, and local towns have t e Sh le al
authorities to provide limited legal interests in public lands for private
aquaculture ventures, no nev interests have been granted in y yman ears. Kn 1982
the town of I ~ lip terminated underwater lease agreements vith a privivate hatche
in Sayville. State, county, and town officials note that their jurisdictions have
negative or no leasing policiea consistent with legal author ity to conduct a
program, in part because of opposition from user g,roups and in part because no
~ quaculturista have sought leases. But aquaculturists note that they have souSht
leases and have been discouraged by lack of positive leasing, policies  Survey of
lev York Culturists, 1982!.

NROlkTZlW OP QRtLICl

"Comprehensive and integrated planning, reconciling conflicting
interests where they exist, is necessary to enable the most
beneficial use of the areas. Aquaculture does not necessarily
require exclusive use of the total environment and other uses can
often be well accommodated"  Pil lay, 1977, p. 66!.

While many areas will be unsuitable for aquaculture development because tbm
traditional use of the ar'ea is so heavy, aquaculture need not exclude al.l oth«
users of an area. Many other activities are compatible vith aquaculture oractual ly are benef ited by it. If developed rationally, aquacul tore can help
preserve the vay of life for recreational and commercial fishermen by relievinSthe pressure on the wild harvest species  Muller, pers. comm., August

The key is to develop an allocation system for the multi-purpose use
of coastal waters, whereby an optimal spatial arrangement can reduceincompatibilities and conflicts. Such a system could be designed to
assure that one particular group or user vould not exclude others-
. What can be accomplished by State, County and tovn governmentsis the development of management plans for water areas in their

respective areas of jurisdiction that include consideration of
aquaculture as a priority use.  Daviea, Verbarg, and Volpe, 1979>
pp. l l 7-1 l8!

h means of managing the common properties must be developed becausedistributional problems vill arise. There vill be economically ef f icientsolutions, but it is important to select those solutions that are also sociallyacceptable to established user groups  Conrad, pers. comm., June 10, l982!.
Rhode Island has recently developed a management plan for their marineresources which acknowledges that serious conflict could occur between user Srorrpmbut also envisages successful mediation  narragansett Bay Fisheries Task Forcepsl982, p. 6!.
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Becasmeadations:

~ The 9epartneut of State should assess the status and use of
aquatic resonrces across the state to deteruiue use iuteosity
and conflict ic coujuuctioa «ith the Department of
In«iron«octal Conservation' ~ Statewide Water Baaources
Management Strategy.

~ The Departuent of State should. develop a state«ide uanageuent
plan to allocate space for all users of aquatic resources.

~ The state's Office of General Sorrices, counties and to«ue
should investigate the uae of prisatel~wned under«ster
lands ia the coastal soue for aquaculture and encourage their
uae in order to reduce conflicts associated with thu use of
publicly~sued underwater lands.





A strong demand for aquatic products snd the depletion of a number of
commercially izsportant wild fishery stocks suggests a strong market for locally
grown products through existing channels. The United States is a net importer of
fishery products. The trade deficit for all fishery products  edib3.e and non-
edible! for 1984 vas over $4 billion  National Narine Fisheries Service, January
1985, p. 2!, placing it second only to oil as a commodity. Aquaculture could help
decrease this deficit and meet local demands for several products. h number of
exogenous market-related problems. hovever, could constrain industry development.

DEMAND FOR SR@POOD

Fish is becoming increasingly important in the American diet. US consumption
of fish in 1981 vas 2.96 billion pounds �3 pounds per capita!, a 30% increase
since 1970  see Figure 2!. Population growth accounted for only one-half of this
increase; the remainder reflected greater per capita consumption of fish. Per
capita consumption of fish is expected to grow at an average annual rate of 3.4%
 Port Authority of Hew York and Nev Jersey, June 1981, p 1!.

Recent food consumption patterns have changed. Consumers are now eating more
fish, poultry, fruits and vegetables, and lov fat milk; and less red meat, eggs,
vhole milk, snd butter- At the same time, average retail prices for seafood
products have risen 26%, indicating that factors other than retail price have
influenced increased consumer purchases of fish. Greater seafood consumption seems
attributable to a growing consumer interest in nutrition. For example, the
American Heart Association recommends a diet containing increased amounts of fish
and poultry. Recent Sea Grant supported research by Dr. John Kinsella at Cornell
University has also shown that fish oil in parti.cular has a beneficial effect on
reducing heart disease by reducing thromboses or clots. Per capita income
increases bring a rise in expenditures on food consumed away from home. Recent
statistics �981! show that 61% of consumer seafood spending occurs in
restaurants, 34% in retail stores, and 5% in institutional settings  Port
Authority of New York and Nev Jersey, June 1981, p. 24!.

The increase in seafood consumption cannot be wholly attributed to
increased concern for nutrition or higher per capita income; demographic data
indicate that relative changes in the number of people in groups with knovn
preferences for nutritional foods, including seafoods, may be another underlying
factor. Subpopulations preferring more nutritious foods are older families vith no
children; singles; and children aged 12 to 18  Port Authority of New York and New
Jersey, June 1981, pp. 26-21!- ln 1970 these groups accounted for 60% of the total
regional population; in 1980 for 70X. This demographic trend may portend a future
growth in the consumption of seafoods.

These consumption trends will have an important effect on New York' s
aquaculture industry- Fresh seafood is one of the most popular forms in the New
York market. Over 70% of the fish traded annually at the Fulton Fish Market is
fresh  Port Authority of Nev York and Hew Jersey, June 1981, p. 30!.
Aquaculturists serve primarily the fresh seafood market. Fresh products also
command a preroium price in the market because consumers perceive that they are of
consistent high quality. Oysters, for example, are sold fresh in the shell, fresh
shucked, frosen, or canned. Tventy percent of the US market consists of fresh
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oysters for the half-shell trade. All of Long Island's aquacultured oysters are
grown for this market. From 1970 to 1983, prices for half-shell oysters rose 112
whereas prices for shucked oysters fell 6X  Cline, pere. comm-, March 15, 1984!.

OUTLETS FOR RlDf YORK PR090CTS

There are at least three major markets for New York's aquatic products:
regional, national, and international. %bile most of the aquaculture products are
marketed locally or nationally, potential exists for developing new markets and
for displacing products produced in other areas with those grown in New York. h
marketing analysis conducted by the Port Authority of New York and New Jersey
identified some of these opportunities which are outlined below  Port Authority of
Hew York and New Jersey, June 1981!.

Regarding state and local markets, the Port Authority has estimated the total
market for fish in the Greater New York Metropolitan Area to be from $1.0 to $1.5
billion annual.ly, corresponding to an annual regional fish consumption of 880
million to 1 billion pounds. These figures represent a 28K increase since 1976.
Average annual household seafood expenditure in the region in 1979 vas more than
twice the national average. Per capita consumption of seafood in the New York
metropoli.tan area is expected to increase at a higher rate than the national
average. One explanation for this increase is the growing number of Asianimmigrants, who, on average, consume tvo to three times the amount of fish eaten
by blacks and whites. The high percentage of professional and managerial
households in the region also plays a role in sustaining a strong seafood demand,
as these households have been shown to consume relatively large quantities of
seafood  Port Authority of New York and New Jersey, June 1981, pp. 23-27!.

As for the national market, in 1981 US consumption of seafoods wasapproximately 2.7 billion pounds, 40X of which was imported product. The UnitedStates has registered a trade deficit in fishery products in each of the past 35
years. In 1980 our fish import:export ratio was 3:l. Increased aquacultureproduction could help the country re-capture domestic markets for a number ofspecies including oysters, whose total imports exceeded 30 million pounds or
almost 40X of the US supply in 1983  US Department of Commerce, April 1984, p.
69!.

International markets are less promising. There are several obstacles toexpanding seafood exports including high production costs, few or no pricesupports, trade barriers in potential importing countries, and a very strong U.S.dollar. In short, U.S. aquaculture products can be competitive abroad when U S-
agriculture products are-

It would seem that the most promising export markets are in Europe- Hew York
is well positioned as the center for major fish exports to Europe vith morecontainerized cargo and air freight heing shipped to Europe daily than any otherEast Coast city. Fishery production from many coastal regions of northern Europeand the Mediterranean has declined because of overharvesting, water pollution, andfishery conflicts. European fishing efforts were displaced off the VS east coastby the Magnuson Fishery Conservation Act of 1976. Rowever, most of the exportopportunities in the near term wi.ll likely be filled by U.S. commercial fisheriesrather than aquaculture. In addition, many countries are putting a great deal ofeffort into aquaculture of such specialty items as salmon in Scotland and Norway,mussels in Spain, etc. and may even have an economic and technological headstart
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OFPORTNIITIES FOR EXPANDINC NARKBYS TRROUCR AQUACULTURE

Although in the near future most of the demand for aquatic products wi'll
met by commercial fisheries, aquaculture could play an increasing role in the
sup ly of some important species the wild harvest of which is constrained y b
biological limits on stocks. Qhen adjusted for inflation, the landed value o

P

f
York's commercial f ishery has remained relatively constant  Agricul.ture 2000>
1985, p. 59! although harvests of many of the more valuable species described
belo~ have declined substantially. Developing markets for important nonfood
prodvcts such as marine biopolymers and marine pharmaceuticals offer new
challenges because of US markets and extraction technology.

The New York oyster fishery of the 1800s was the state's most important
ahellfishery until disease, predation, environmental changes, and, to some degree,
overbarvest led to a dramatic decline in the stocks. Today, natural oyster
reproduction in New York waters is very limited and the industry depends on
hatchery production of seed stock and on seed stock imported from other states-
hquaculture now makes possible the production of a premium oyster in New York
waters  see Figure 3!.

New York's production of striped bass, a popular species sought by botb
commercial and recreational fishermen, has dropped in recent years due to a
popvlation decline in the coastal migratory stock and resulting increased
regulation of fishing effort- PCS contamination has also caused the closure of
certain areas in New York to striped bass fishing. Expansion in this fishery now
seems unlikely. However, aquaculture production of the striped bass provides an
alternative to the wild harvest. One operation on Long Island raises striped bess
for local restaurant trade.

A study by the National Narine Fisheries Service projects that demand for
salmon in the United States could be limited by supply  see Table 8 below!.

Table 8

ESTIMATED Ug DEKAND FOR COHMERCIAL SALMON 1970-1995
 in pounds * 1,000,000!

Year Limited Supply�! Unlimited Supply�!

�! world maximum sustainable yield of 1,069 million pounds reached in 1975.
�! Increase in supply made possible by cvlture activities and habitat

maintenance/protection.

Adapted from Joint Subcommittee on Aquaculture, 1983, p. 112.
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1970
1975
1980
1 985
I 990
1995

317
325
330
335
338
346

317
338
362
389
417
474
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Dependence on wild stocks alone could limit demand to 92 growth. Demand could
increase almost 5OZ if aquaculture helps supply the market  National Marine
Fisheries Service, in Joint Subcommittee on Aquaculture, 1983, p. 112!. Again, the
U.S. must be able to outcompete Norvegian and other cultured salmon imports if
there is to be any gain to the U.S. industry,

Hew York's most important shellfishery, the hard clam, has declined from a
production of 7.1 million pounds of meat in 1970 to 2.7 million pounds in 1984.
Peak production in 1976 vas over 9 million pounds <see Figure 4!- During the assam
period the average shellfish harvested per permitted fisherman fell nearly 50Z
from 1425 thousand pounds of meat in 1970 to 733 thousand pounds in 1983  see
Figure 5!. As a percentage of national production, New York production declined
from 49Z in 1970 to 272 in 1982  see Figure 6!, Aquaculture offers the opportunity
to expand production.

Other specialty products can be produced here in Nev York. Demand for
seaweeds for the manufacture of several important phycocolloids such as alginatam ~
agar, and carrageenan, has g,rown rapidly in the past 10 years- In 1970, world
trade in seaweeds and seaveed products was about $50 million; in 1980 it was more
than $350 million  International Trade Centre, 1981, p. ix!- The V.S. has the
world's largest market however, it imports nearly all of its seaveed from
developing countries. The U.S. demand for agar, alginates and carrageenan is about
1,000, 5,000 and 3,000 tons per year, respectively. The most promising genus
cultivate in New York is the grown kelp, ~hnina i, which has good potential as N
source for alginates. Alginates are used mainly in textile printing as washing-
and light-resistant print paste thickeners and in food processing as emulsifying,
stabilizing, and gelling agents. ~ambi~ can also be used as a feedstock for
fermentation to methane  natural gas! or butane diol  a building, block for
synthetic rubber!. gut again, the competition from developing countries which giv'e
price supports and have cheap labor may be a formidable challenge. Thus
cultivation of seaweed in Nev York vill have to be for the purposes of highest
value end products.

001$IRkIRIS Io Ãl?VRE MARLIN DEV'lKDPNRRI

While the market for New York cultured products extends across the nationh it
is presently limited by production capability of the firms. In the future,
however, "aquaculture should face fever marketing problems than wild fish
production, since it offers better possibilities for relating production to market
opportunities. In fact, unlike the 'production-oriented marketing' in capture
fisheries, aquaculture provides the challenge to apply modern concepts of marker--
oriented production'"  Pillay, 1977, p. 17!. For example, spawning times could be
manipulated to produce fish or shellfish out-of-season. But as the industry
expands and production increases, it will be important to address. a number of
issues that can restrict development.

Scarce market information

Market development vill require information on the present market for
aquaculture products. Information about supply and demand for seafood and some
selected products can be gathered from existing data. Little detailed analysis of
the market for particular aquaculture products has been conducted. While
aquaculture products offer advantages over their wild harvest counterpart s � such
as uniform high quality, standard dimensions, and healthfulness � no analyses have
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New York Silo Hard Clam Production as a
Percent of National Production 191IH982
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examined the relationship becveen these factors and the willingness of consumers
to pay for them. For a limited time periodic assessments of the market for catfish
and trout were published by the US Department of Agriculture  US Crop ReportingBoard, "Aquaculture Outlook and Situation," April l98l, September l98l, April
1982; "Aquaculture: Catf ish and Trout, Inventory and Sales," October 1980, Apr il
1981; "Trout September 1, 1980 � August 31, 198l: Sales, Intentions,
Expenditures," October 1981!. These included informat ion on supply, price,
imports. and future trends, and vere of help to investors, producers, and
distributors in assessing the forces affecting the marketplace- In general,
information is needed on the aquaculture product and its form: live, fresh, and
processed; the use: private, commercial, and recreational; and the market chain.

Secomeadation:

~ The Qepartmeat of Agriculture and Markets should collect,
analyxe, aad make available iaformation about aquaculture
products in the market and encourage the USM to do so on a
national level.

Unplanned market development

While more popular products such as the hard clam and oyster will f indunlimited markets in the short run, long-term prospects could be improved if
market development keeps pace vitb an increase in production. If new markets are
not develo ed, increasedp production can create an oversupply of aquatic productsthat vill limit otent'al fp i f' or new business development. Market development canalso help decrease competition between aquaculture and wild harvest products, e
competition that sbellfishermen fear could barm their business.

In addition, many of the present markets have been developed individually
by the existin businesses.g ' es. As a result, valuable information is proprietary. Thistype of market development is very expensive for the producer. Incoming small
businesses will have difficulty competing with the larger, established operations

gec~datioas:

~ The Separtmeat of Agriculture and Itarkets should be
dominated the lead agemcy for promotion of aquaculture and
should promote Sew Turk State as a place for aquaculture
developssent-

o The Oepertmemt of Agriculture ead llarkets should establish an
iaduet~overnmeat advisory paael to provide advice to the
state im developimg aquaculture marketing programs aad
policies-

~ The department of Agriculture and markets should assist
aquacultnrists in promoting Sew York State aquaculture
productu through the use of special. trademark and other
mar 4timg programs.

Inaccessibility of markets

It can be difficult fo it r individual culturists to compete in large markets.The individual may not produce enough to supply the market without working
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cooperatively with other producers, The cooperative can purchase materials iu
large quantities and share some equipment such as harvesting and processing
machines to achieve economies of scale; the group can establish cooperat ive
arveating, processing, and marketing arrangements to achieve vertical

integration.

En Delaware County the OURS-Delaco fish farming project competes economically
in the local markets because members vork cooperatively in ordering young animals
and feed, harvesting, processing, and marketing.  Titus. pere. comm., July 13,
1982!.

Recordation:

m The Department of Agriculture and Markets should help
interested aquaculturists to establish producer cooperatives

Limited product development

As new products are developed, markets for Hew York aquaculture products
could be increased. Aqusculturists can learn from the experience of the poultry
industry- Although poultry is different in that it has no wild competitor and its
cultivation vas thoroughly understood before newer products vere developed,
markets could be developed as nev products from cultured fish and shellfish become
available  Baker, pere. comm., June 10, 1982!.

Rec~ndat ion:

~ Research and developmeat of mem aquaculture products should
be a priority research area of the state's universities.

Quality control

Quality control can play an important role in marketing, of aquaculture
products. Aquaculture, because it is a controlled cultivation. of plants and
animals, can assure consistently high quality products. Existing operations in Hew
York such as the Bluepointa and F.M. Flover companies already exploit thisopportunity in marketing their product. Buyers anticipate and pay a premium price
for these products  Survey of Hev York Aquaculturists, 1982!. %bile nev ventures
can continue to set individual quality standards, for consistency it is more
desirable for the industry to adopt uniform standards  Hawaii Department of
Planning and Economic Development, 1978, p. 122!.

In addition, storage and shipping practices for fresh seafood have
traditionally been very poor, causing a loss in quality of the products from
harvest to market. As Hew York's aquatic production increases because ofaquaculture, markets outside of Hev York vill be tapped. Storage and shippingpractices should be improved to take advantage of export market opportunities
 Regenstein, pere. comm., December 14, 1983!.

Recomendatian:

~ The Department of Agricmlture amd markets should assist Hem
York aquacul.turists ia settiag, advertising and maintaining
quality standards for aqmacmltmre products.
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IITRODUCTIOS

Aquaculture is in much the same position as agriculture vas a century ago.
Practitioners are fev, scattered, often unorganised, and lack financial resources
to obtain technical information or special skills required for improvement of
their industry. Persons seeking entry to aquaculture find it difficult to acquire
necessary skills because few t.raining progress or courses are offered and the
opportunities to learn from existing culturista are limited.

Many aquaculturists see the academic community as a source of both the
research and training required by aquaculture, just as the land grant colleges, or
colleges of agriculture and of veterinary medicine, have served agriculture over
the last century. It was vith this concept in mind that the US Congress enacted
the Sea Grant Colleges and Programs Act: of 1966  P.I.. 93-73!. In t:hat legislation,
Congress found...

that aquaculture, as vith agriculture on land, and the gainful.
use of marine resources can substantially benefit the United
States, and ultimately the people of the world, by providing
greater economic opportunities. including expanded employment
and commerce; the enjoyment and use of our marine resources;
new sources of food; and new means for the development of
marine resources.  section 202  c!!

That legislation provided funds for universities and colleges to engage in
education, training, research, demonstration projects, publications, and other
methods to assist the nation and the states in the development of coastal
resources..Subsequent versions of the legislation, most recently the Natianal Sea
Grant College Program Act of 1978, do not carry the reference to aquaculture.

Although its national budget is small � -$39 million for all Sea Grant
education, training, research, and advisory services in the 29 coastal states
compared with over ten times that for comparable functions carried out in the 50
states and 3 territories in support of agriculture--Sea Grant has hsd a
significant effect within the academic community in stimulating thinking about
aquaculture and its needs.

In New York State, the New York Sea Grant Institute, a cooperative activity
of Cornell University and the State University of Nev York, is the Sea Grant
college snd, in this capacity, sponsors research and supports an extension program
in both marine and Great Lakes resource development. In 19B4, over 30Z of the Sea
Grant Institute's $2 million federal budget vas expended in aquaculture research.
About 10Z of its budget for extension activities is spent on aquaculture and
related activities. These funds, augmented by small state appropriations, provide
research in aquatic animal disease, aquatic animal culture, basic biological
research an cultured species, and investigations into social, legal, and economic
aspects of aquaculture.

In addition to research and extension education specifically directed toward
aquaculture, the Sea Grant Institute supports activities in seafood science and
marketing and a variety of other related marine resource subjects. The Sea Grant
Institute also managed the Nev York State Marine Siamese Project, an investigation
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a cultivatedinto the feasibility of utilizing macroalgae  seaweeds!, grown as a cultivate
utralcrop, as a feedstock for the production of methane  natural gas! or neutra

solvents such as alcohols that have value either as energy sources or as chemical
feedstocks. This research led to a eeet farm located in Long IsLand Sound.

These activities, however promising, barely begin to address the needs of a
developing industry:

~ -aquaculture i' a multi-disciplinary science including
fishery biology, ecology, animal physiology, pathology, animal
nutrition, feed technology, soil science, water chemistry, farm
engineering and farm economics. However, despite a history of
almost 4,000 years, the present technology of aquaculture has
been largely developed by trial and error rather than by
scientific research. Thi ~ accounts for the empirical nature of
many of the culture practices and the generally low level of
t'echnology. |Khan compared with agriculture, which has benefited
by over l00 years of research, experimentation and field
trials, aquaculture as a science can be said to be only in its
very infancy.  Pillay, 1977, p. 46!

At present the culture of only a few species has been developed to a stage ofeconomic feasibility. These include such well-known shellfish as the hard clam andthe Amer'ican oyster and, among finfish, several salmonid species especially trout-Much research has been devoted to bringing other shellfish, particularly scallopsand the American lobster, and various species of shrimp to a production stage-Thi ~ research i ~ promising; but all of it has focussed on the culture of highlyvalued crops. More attention should be given to research on improved aquaculturetechnological more efficient culture systems, nutrition, genetics, controllinganimal health, preventing predation, and improving reproductive potential.Purthermore, expanded efforts in technology transfer, including education,extension, and demonstration projects. are required.

Research on aquaculture must be supported by public funds, particularly~ t this critical, early stage of development of the industry. Most firms aretoo small and too marginaL to finance research and development at the scaleneeded; and many firma that could or would Like to sponsor research wouldconsider the results proprietary. Tet, as mentioned in Section ZV, these largefirms such aa ConAgra and Veyerhauaer can be an important source of operating though not research! funds.

federal ampport for research

Sources of public funds for aquaculture research are currently limited.Although, the federal government has funded a broad range of services fromresearch and development to disease diagnosis and environmental analysis. Housedin the Departments of Agriculture, Interior, Commerce, and Energy, the NationalScience poundation, and the National Institutes of Health, these services vereworth over $30 million in fiscal year l982. These aervi ces provide a basis ofsupport for the commercial industry as well as other state and federal aquacultureactivities  Joint Subcommittee an Aquaculture, L983, Vol. l, pp. 3L -36!.
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The Department of Agriculture supports aquaculture research through its
competitive grants program and certain other programs. Available funding, is
modest. Principal. research is on fresh»ster culture particularly in relationship
to other farming activities.

The Department of Interior supports some fresh»ster fish culture research,
ut available funds are very limited and have been under thteat of federal budget

c.uts. The National Fisheries Center of the Department of Interior's Pish and
Wildlifi i e Service located in Leestown, West Virginia, conducts thi ~ research
through its National Fishery Research and Development Laboratory in Qellsboro.
Pennsylvania; the Tunison Laboratory of Pish Nutrition ia Cort land, le» York; and
the National Fish Health Research Laboratory in geanesville, West Virginia. The
Tunison Laboratory has been of invaluable help to Hev York aquaculturist ~ and
researchers. The laboratory has carried out fundamental research on fish nutrition
resulting ia substantial improvements ia feeds for cultured fish. Tbi ~ laboratory
has been scheduled for termination and has suffered budget cut ~ in recent years.

The. Department of Commerce spends about $5 million annually thxough the
National Marine Fisheries Service for aquaculture, and about $4 million annually
through the National Sea Grant College Program. The National Sea Grant College
Program has been scheduled for terminatioa in each of the fiscal years of the
present administration. However Congress has alvays restored at least level
funding of the program. Aquaculture research in the National Marine Fisheries
Service also gets scheduled for termination each year.

The National Marine Fisheries Service Research Laboratory at Milford,
Connecticut has been of great value to Ie» Tock aqusculturists. This laboratory
has had a long and significant history in shellfish culture. The Milford
Laboratory pioneered in culture of microalgae as a shellfish food, in cultivation
of oysters and other shellfish, in shellfish pathology, and in basic shellfish
nutx'ition and biology. For the past three years, ho»ever, this laboratory has been
instructed to alter its mission, terminating aquaculture-related research, and has
suffered budget reductions.

The Department of Energy, through it's Solar Energy Research Institute  SERT!,
conducts research on land-based, salt»ster aquaculture. SERT has a sisableresearch program on development of oil-yielding microalgae which can be grovn in
Ba l ine waters  sa 1 t lakes ~ spr ings and marshes! of American s outhveat desert s
 Aquatic Species Program, Proceedings of April 1984 meeting, SERT, p.l!.

Additional agencies which provide financial support for aquaculture research
in the academic community are the National Scieace Foundation and the National
Institutes of Health. The former does not make research grants in aquaculture butwill support basic biological studies of value to aquaculture. Research on animal
diseases of potential significance to public health may be supported by theNations 1 Tnstitutes of Health, not vhea the focus is animal disease per se butrather »hen there are implications for the understanding of basic biological
proc esses  see Table 9!.

Rec~dat ion:

~ Ihe federal go»ernment, thromeb tbe state's congressional
delegation, shonld be encouraged to provide support both for
established laboratories amd for academic research ias
aquacultmre.
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Table 9

FKSKR&L QOVRRlACENT PROGRklUS IN SUPPORT OF @AQUACULTURE RY ACTIVITY

Agency/
Program

kctiv ity Funded

United States Department of Agriculture

United States Department of Interior

Fish and Wildlife Service

Bureau of Indian Affairs

Research, hatcheries,
extension

Capita l const ruc t ion funds,
education

United States Department of Commerce

Research and development
Research, educat ion,

extension

Net iona 1 Sc ienc e Founda t ion
Research

Modified from Joint Subcomaittee on Aquaculture, 1983, Vol. l.

State research in aquaculture

kt present, tbe only continuous support from the state of Nev York foraquaculture research is indirectly contained in appropriations to the New York SeaGrant Institute and in support of a fee aquaculture-related faculty positions inthe State University of Nev York at Stony Brook and the NYS College of VeterinaryNedicine at Cornell. Several other academic campuses across the state conductaquaculture research but the funding is derived from the federal agencies
previously noted.

As mentioned in Section II, tbe state did make a one time appropriation of Slmillion to the Department of Agriculture and Narketa for aquaculture research anddemonstration. Three-quar ters of this money mas trans f erred to the Urban
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Agriculture Marketing Service
kgriculture Research Service
Animal and Plant Health Inspection Service
Cooperative State Research Service
Extension Service
Foreign Agriculture Service
National Agricultural Library
Soil Conservation Service
Statistical Reportiag Service

National Oceanic 6 Atmospheric Administration
National Narine Fisheries Service
Office of Sea Grant

Market research grants
Research and development
Disease diagnostic service
Research

Extension and outreach
Product promotion
Library services
Technical. services
Aquaculture economic surveys
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will

Development Corporation  UDC! for the same purpose except that the UDCa e projects

wi all be on Long Island. In April 1985 the state also made a modest
appropriation to SUEY at Stony Brook for development of a Living Ãarine Resources
Institute which will have aquaculture research as a major component. pinally, the
state's Energy Research and Development Authority spent about $600,000 over the
past f ive years for seaweed culture research. The Authority has recently
terminated its support for this project.

Rec~eadatioar

~ The state and academic iaatitmtioas abomld smpport ~ program
of research directed at increasing the effectiveness of the
aqnacalture iadmstry ia the state.

State research capabilities

Exiatiag academic research facilities

Research facilities for freshwater aquaculture exist et only a fev academic
institutions. The College of Agriculture and Life Sciences at Cornell University
has carried out research on fish culture. While i' facilities have had only
limited use in the recent past, there are ponds and hatchery installations vhich
could be used. Cooperation betveen the College and the Tunison Laboratory of theUS Fish and Wildlife Service has been excellent, and sbaring of Tunison' ~ superior
facilities has been undertaken in the past. Preahvater field research stations and
facilities exist within the state university system, but these are relatively
limited and are not presently geared for culture research.

Marine aquaculture facilities exist primarily in the Plex Pond Laboratory of
the State University of Nev York at Stony Brook- This facility has limitationsi~posed by its saltvater supply, dravn from a tidal wetland, Plex Pond. Sovever,it is scheduled for upgrading using a portion of the funds recently appropriated
for establishment of the Living LLarine Resources Xnatitute. Instructionallaboratories are located at the Cedar Beach campus of Suffolk County CommunityCollege. These are perhaps the most modern in the state, but are designedprimarily for instruction. The important role of facilities such as these should
not be underestimated:

Perhaps equally important has been the active part the State  Hawaii] hasplayed in the demonstration of the scientific and economic feasibility ofcommercial pond culture. State personnel have vorked closely vith private farmersand have provided the technical expertise necessary for success. This type ofc lose working relationship has been augmented by the State' ~ provision of s broadarray of free extension/advisory services and stocking material at cost after thefarmer has berome established.  Havaii Department of Planning and Economic
Deve lopmen t, l 978, p. 28!

Rec~dat ioa:

~ Responded research facilitiea shoeld be created at key
institutions amch as Cornell Vmiversity aad the StateUniversity of >em Tork to provide for aqmaceltmre research
and aqnacmltmre demonstration projects.
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State agency exotic species impoxtation moaitoring

k e u its record of vigilance toward the importation of
otic species. Such species may, as in terrestrial experiences, ecome peexo 1c e

oa local desired organisms  cultured and wild or mayma be vectors of disease- ewYork' ~ vatera, through natural phenomeaa not comp etely uunderstood, have been
hcomparatively free from shellfish diseases such as M SX vhich is widespread saut of
II Y k and paralytical shellfish poisoning  known as red tide! which f requ eat yew or a

made them
occurs nort o ew r .h f S Yo k. Such diseases have killed shellfish stocks or

uent local
un as ea ~ eI ble. "The introduction of exotic stocks and species and the frequen o

e ax.as ates
t ran a et' 0 0f r of stocks create a potential for the introduction of disease, paxasi

c s l 978, p.competitors and injurious genetic strains"  National Academy of Sciences.
4!.

Raci~4t ioa:

~ The Iepartmemt of Environmental Conservatiom should imcrease
its capability to monitor the importation of exotic organiaas
amd ita capability to assess these aa possible disease
vector ~ .

Disease diagnosis and control

Aquaculture's importance has been recogaized by significant changes in thelast decade within the academic community of the state ~ In the HYS College ofVeterinary Medicine, the Department of Avian Disease vas renamed the DepartmentAvian and Aquatic Disease aod two faculty positions vere established dealingaquatic pathology. Those positions had been vacant for some time as a result ofbudgetary constraints but have recently been refilled- The College of VeterinaryMedicine collaborates with the Marine Riologica1 Laboratory, Woods Hole,Massachusetts and the School of Veterinary Medicine, University of Pennsylvania~io AQUAVKT, a training program for aquatic veterinary medicine, aad in the marineanimal disease diagnostic service at the Marine Biological Laboratory. Yet diseaseremains one of the most important sources of economic loss to culturists and noneof the capabilities mentiooed provide the necessary services to the industry «rcontrol of disease amoag cultured organisms or to the consumer in assuringhealthful product.

Pathogena may cause di.sastrous problems in many types ofintensive aquaculture activities. d dense stocking rate mayi.nduce stress problems and increase susceptibility to diseases. Ackefors and Rosen, 1979, p. 38!

The bluepoint ~ Company of Long Island finds disease control in the hatcheWone of it ~ greatest technical problems  Usinger, pere. comm., July 8.~ ta liahed culturi ~ t's expressed a strong desire for a public program of diseasediagnosis and treatment  Relyea, pere. comm., July 9, l982; and Usinger, pers.comm., July 8, l982!-

gec~nxdat ioa

~ Shellfish diahei ftah dxaeaae daagmoaas servxcea. mrmemtly needed by theshellfish culture indmatry and the Department ofRmviroamemtal Conservation. should be provided by the IemYork State College of Veterinary Medicine.
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Ma t er po1 1ut i on coat ro1

High quality water is essential for aquaculture. Contamination by substances
injurious to human health can render organisms unsaleable. and the organisms
themselves may be adversely affected by toxic substances. This is particularly
true of the younger stages of most mar ine organisms aad organisms raised in high
densities typical of aquaculture. Contamination of vaters by domestic sewage such
that the coliform bacteria levels are above the standard levels alloved under
state lav for shellfish cultivation would close production. New York's waters have
been degraded in past years. and programs to improve water quality through
construction of severage and sevage treatment plants vill be critical for
expansion of aquaculture into vaters nov closed for shellfishing. Reduction of
existing contaminant loads in vsters such as Lake Ontario and Lake Erie and tbe
Hudson River is desirable although no technology exists to accomplish the task.
Effective enforcement of existing laws and regulations vith regard to improper
disposal of toxic wastes is necessary to prohibit further degradation of coastal
waters� .

Expanding areas of research capability

The Marine Sciences Research Center of the State University of Nev York at
Stony Brook has recruited several faculty in aquaculture vho, with the Sea Grant
professorships in shellfish biology and in marine phycology, form an excellent
nucleus for aquacultural research. Recent advances in genetic engineering and
biotechnology argue for further strengthening of this promising beginning.

However, research and development capabilities in engineering and engineering
sys tems applied to aquaculture are conspi.cuonsly lacking within the academic
community. The importance of this type of research is underscored by the present
and projected high cost of energy on Long ?eland:

Cost of production using many available culture systems is
high. Existing ventures are often labor aad energy intensive,
and technology varies vith the operation. Efficiencies may be
gained through increased mechanisation of stock handling,
harvesting, and processing. ln addition. development of energy
efficient systems for pumping and heatiag vater, and forheating facilities is critical.  Maine State Plaaning Office,
l 980, pp. 12-13!

Rec ~dat ioa:

~ Capabilities of the maiveraity comammity to provide research
in the fields of aquacvltmre of both fresh and marina
spec%en, inclmdxmg bat not limxted to bxology, genetics,pathology, engineering, msstritiom, animal manageaemtf amd
food science, should be atremgthened

Future research needs

Special attention must be paid to providing for continuing researchflexibility and for developing additional research capability as aquacultureexpands. Some of these research and development opportuaitiee may expand economic.opportunities for existing New York enterprises. For example, feeds constitute amajor cost to the fish culturist. Development of more economical feeds providing
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'orit . Where such feeds might be locallyessential nutrition is always of priori y. e
b f t tproduced from agricultural by-products could have imp ortant economic ene i s o

both culturist and the food production sector.

Rec~datio»:

~ The Sea Grant Xmstitate should establish a forua for
tiam~~~ discussioa between the research commuaity aad theCoa Lam~

dev loping aqnacmltaral iadmstry to xasmre that researc ae op

development programs are focmssed on needs of the indus ry
aa4 reflect current opportmnitiea for iatrodactioas of aew
techaologies and concepts.

fKQlNOLOCY TNANSBX

Nateaaiom aa4 techaica1 services

Research alone is not sufficient. Information must be transferred to those
«ho need it; hence the need for training and extension programs. Although the
De rtme t of Environmental Conservation's shellfish program and finfish hatcherypar' m n

rograa eaphasise management of wild aquatic stocks, aquaculturists can ene ip

from the Department' ~ expertise. On the federal level, there is also the Natio na1
Fisheries Center which provides training, information, and demonstration on
freshwater f inf ish culture.

Most technical services are provided from the public sector. However, a
growing number of entrepreneurs provide some research and technical services for afse. Zn New York, soae aquaculturists provide part-time consulting services

lh]~~ lists over 60 professionals in seven northeastern states who provideconsulting services or informal information assistance  Maine Aquaculture
As s oc is t ion. 1980!.

The basic technology for intensive production . . . is in
place, but industry growth i' presently limited by inadequateinformation to producers and potential producers. A primary
need is for aa effective aquaculture extension program. Missouri Aquaculture Advisory Council, p. 5!
Furthermore, the cost of obtaining the appropriate expertise
from consulting firms may be too great for many new businesses
For these reasons, the provision of analytical support servicesis a valuable area for State assistance to beginning farmers- Rawaii Department of Planning and Economic Development, 1978
p. 31!

The State of New York is well served by its Sea Grant Extension Program andCooperative Extension Service. While both have modest programs in technologytransfer and education in aquaculture, stronger, more visible technologicalenhanceaent will be required for a vigorous industry. Existing programs of theseeducational services deal with shellfish culture technology  Sea Grant Extension>4-8 "Clam Club" programs! and fish farming  Sea Grant Extension; CooperativeExtension!. Needed is an enhanced capability of providing for demonstrationprojects of new technologies. Such demonstration projects could be an important
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adjunct of training programs for nev entrants to the industry.

Lec~endat iona:

~ Capabilities of existing technology traaafer programs such as
Sea Grant Extension program aad the Cooperative Extension
Service need to be strengthened to better serve
aquaculturists. Ibis should include, rbere appropriate.
transfer of technology from top aquaculture produciag
countries. The capability of these prograaa to provide for
demoastratioa scale projects ahoal4 be the objective of this
strengtheaiag-

~ Guides to assist potential aqeaculturists ia gettiag started
should be developed cooperatively by the Sea Grant Iastitute,
Cornell Cooperative Extension, the Office of Rusiaeaa
peraits, aad the lepartmsat of Agriculture aad Markets Such
guides should provide iaforaatioa oe sita selectioa,
obtaining permits aad liceasen aad 'obtaiaiag necessary
f in&ac iag ~

Educat ion

AQuaculture is a scientifically complex business. hquaculturists aregenerally persons who have had long practical experience and training or those vhohave advanced training in universities or colleges. Existing educational programscater principally to the latter group. Lacking are programs for retraining ofthose seeking to enter aquaculture but lacking time or f inancial resources forfull educational programs. The future of aquaculture vill depend, in part on theinterest of today's young people. They vill need to learn about opportunities in
aquaculture and about the requirements of tbs busiaess,

Iec~dat ioas:

~ Additional education progrean through orgaaiaatioas such asSOCES  Soard of Cooperative l4hacatioma! Services! sbould bedevelope4 and existiag programs atrsmgtbeae4 to provide forretraiaiag opportuaities to cultmrista and for developing
skilled technical support persona for the aquaculters
industry.

~ Tooth education programs such as those offered by ~ andsiailar orgaaiaatioas vhich teach elements of shellfish aadfiafiah  as appropriate! culture as a means of introduciagyoung people to aquaculture ms aa occupation aa4 as a means
of smpplyiag quality seafoods should be expande4.
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VIll . SUl9QRY OF RECOMlIEN9bTXONS

The following is a summary of the recommendationa of this study. They are
arranged by agency or organiration affected, and, in cases where the
recommendation affects more than one organisation, the recommendation i ~ listed
separate ly f or each.

The New York State Legislature should:

~ establish a policy in support of aquaculture development in New York State;
~ define aquaculture as agriculture under the New York State hgriculture

Districts Lav;

~ assure that aquaculture facilitiea not be equated with industrial
facilities under Sev York State Environmental Conservation Lav, water pollution
discharge statutes;

~ define aquaculture as agriculture under tbe Preahwater wetlands Lav;
~ amend special state statutes authoriaing some Long Island towns to lease

town-ovned underwater lands for shellfish cultivation to include leasing for
finfish and plant aquaculture;

~ clarify the allocation of regulatory povers among state and local
governments regarding control over local navigable vaters;

~ provide guidance as to the scope of town soning authority over state-ownedunderwater lands leased for aquaculture from New York State or Suffolk County;
~ reconcile section 32 of the New York State Navigation Law and section 15-0503 of New York State Environmental Conservation Law which address permitting, ofconstruction of docks and other structures in the vatera of New York State toclarify their authority and scope regarding which vaters and what structures are

covered under each law;

a enact legislation to set tough penaltiea for theft of aquarulture produce
or destruction of aquaculture facilities;

~ strengthen the rapabilities of existing technology transfer programs such asSea Grant Extension Program and the Cooperative Extension Service to better serveaquaculture. Tbe capability of these programs to provide for demonstration scale
proj ects should be the objective of this strengthening.

The Hew York State Department of kgricmltmra amd Narketa ahomld:
a underrake responsibility as the lead agency for promotion of aquacultureand promote Hev York State as a place for aquaculture development;
~ appoint an ombudsman to assist aquaculturiats in obtaining permits and to

provide information about undertaking aquaculture in Nev York;
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~ establish a revolving loan fun4 for aquaculture start-up capital;

~ conduct further. study on whether aquaculture should be defined as
agriculture under New York Agriculture districts Law;

~ take the lead in assisting aquaculturists to petition the Federal Crop
Insurance Corporation for coverag,e of their specific crops;

~ collect and make available jnformatjon about the aquaculture industry
including total businesses, production, and years in operation;

~ collect, analyze, and make available information about aquaculture products
in the market;

~ establish an industry-government advisory panel to provide advice to the
state in developing aquaculture marketing programs and policies;

~ assist aquaculturiats in promoting New York State aquaculture products
through the use of special trademark and other marketing programs;

~ assist interested aquaculturists to establish producer cooperatives;

~ assist New York aquaculturists in setting, advertising, and maintaining
quality standards for aquaculture products'

The New York State Separtaemt of hnrironmental Conservation should:

~ participate in a conference to clearly identify lead responsibility for
making underwater lands available for aquaculture development in New York. The
conference should include also the Office of General Services and Suffolk County,'

~ through the conference, assure that the lead agency be given unique
authority to make leases of lands for shellfish, finfish, and plant aquaculture of
sizes up to a maximum of 100 acres for up to 20 years;

~ through the conference, assure that the lead agency be given the authority
to revoke and renew leases of underwater lands for aquaculture based on
performance criteria to be established by the lead agency with guidance from
industry and other interested departments;

~ through the conference, assure that the lead agency establish other terms
of the lease including rents, transferability, and disposition of improvements to
the leased land upon termination of the lease with guidance from industry and
other interested departments;

s c I sr i f y aq use u1 ture perm it t ing law s to specify whether proo f o f l ega I
access to underwater lands ie required before a permjt wjll be granted

~ reconcile section 32 of the New York State Navigation Law and section 15-
0503 of New York State Environmental Conservation Law which address permitting of
construction of docks and other structures in the waters of New York State
clarify their authority and scope regarding which waters and what structures are
covered under each law;
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s assure that aquaculture facilities not be e usted w'
facilities under Ã Y

equate with indus tr i sl
er ew Yor' "tate Environmental Conse

discharge statutes'

onservation Law, water pol lution

~ define a uacult
q ure as agriculture under the Freshwater Het lands Law.

f

~ direct the use of a 'oint
or the approval of

j ' hearing process when public hearings a drc rcquif e

two or more permits from various agencie vhs enever pose ib le;

its ca abilit

~ increase its capability to monitor the importation of exotic organiniems an d

p y to assess these as possible disease vectors.

The Sew York State Office of General Services shomldr
~ partic ipate in a conference to clearly identify lead responsibility formaking underwater lands available for aquaculture development in Sew York. Theconference should include also the Department of Environmental Conservation and

Suffolk County;

~ through the conference, assure that the lead agency be given uniqueauthority to make leases of lands for shellfish, finfi.sh. and plant aquaculture of
sixes up to a maximum of 100 acres for up to 2O years;

~ through the conference, assure that the lead agency be given the authorityto revoke and renew leases of underwater lands for aquaculture based onperformance critez'ia to be established by the lead agency with guidance from
industry and other interested departments;

~ through the conference, assure that the lead agency establish other termsof the lease including rents, transferability, and disposition of improvements tothe leased land upon termination of the lease with guidance from industry and
other interested departments;~ reconcile section 32 of the Sev fork State Savigation Law and section -O503 of New York State Environmental Conservation Law which address permitting ofconstruction of docks and other structures in the vaters of Hew York State toclarify their authority and scope regarding which waters and what structures are
covered under each law;~ investigate the use of privately-owned underwater lands in the coastal xonefor aquaculture and encourage their uae in order to reduce conflicts associated
w ith the us e o f pub 1 ic ly-owned undervater lands.

The New Tort. State Department of State shomldr~ assess the status and use of aquatic resources across the state todetermine use intensity and conflict in conjunction with the Department ofEnvironmental Conservation's Statewide Hater Resources Management Strategyl
~ develop a statewide management plan to allocate space for all users of

aquatic resources;
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SU19IARY OF RECOMMENDATIONS

The New Tort State Office of Business permits should:

~ make available a directory outlini.ng the permit process for aquaculturists
in Nev York State;

e with cooperation from the Sea Grant Institute, Cornell Cooperative
Extension, and the Department of Agriculture and lfarkets, develop other guides to
assist potential aquaculturista in getting started. Such guides should provide
information on site selection, obtaining permits and licenses and obtaining
necessary financing.

The New Tork State Raergy Office should:

~ in formulating energy policy, continue to recognize the dependency of
aquaculture enterprises on availability and costs of electricity.

Suffolk County should:

~ participate in a conference to clearly identify lead responsibility for
making undervater lands available for aquaculture development in New York. The
conference should include also the Department of Environmental Conservation and
the Office of General Services;

~ through the conference, assure that the lead agency be given unique
authority to make leases of lands for shellfish, finfish, and plant aquaculture of
sizes up to a maximum of 100 acres for up to 20 years;

~ through the conference, assure that the lead agency be given the authority
to revoke and renew leases of underwater lands for aquaculture based on
performance criteria to be established by the lead agency with guidance from
industry and other interested departments;

~ through the conference, assure that the lead agency establish other terms
of the lease including rents, transferability, and disposition of improve~ants to
the leased land upon termination of tbe lease with guidance from industry and
other interested departments.

~ investigate the use of privately-awned underwater lands in the coastal zone
for aquaculture and encourage their use in order to reduce conflicts associated
with the use of publicly-owned underwater lands.

Local New Tort towns ahomld:

~ define aquaculture as agriculture for the purpose of zoning codes;

~ in the case of Long Island tovns, investigate their authority for making
leases of tovn-owned underwater land for aquaculture and adopt policies that vil.l
encourage local development.

e investigate the use of privately-ovned underwater lands in the coastal zone
for aquaculture and encourage their use in order to reduce conflicts associated
with the use of publicly-owned underwater lands.
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SUMMARY OF RECOH51KNDAT105S

The academic community should:

~ establish research and development of nev aquaculture products as a
priority research area of the state's universities;

~ support a program of research directed at increasing the effectiveness of
the aquaculture industry in the state;

~ through the facilities of the IIev York State College of Veterinary Medicine,
provide aquatic animal disease diagnosis services  for shellfish as veil asfinfish!, which are urgently needed by the culture industry and the Department of
Environmental Conservation;

~ create expanded research facilities at key institutions such as the StateUniversity of Nev York and Cornell University to pr'ovide for aquacultural research
and aquaculture demonstration projects;

~ strengthen capabilities of the university community to provide research inthe fields of aquaculture of both fresh and marine speciea, including bvt notlimited to biology, genetics, pathology, engineering, nvtrition, animal
management, and food science',

~ through the leadership of the Sea Grant Institute, establish a forum for
continuing discussion betveen the research commvnity and the developingaquaculture industry to insure that research and development programs are focussedon needs of the industry and reflect current opportunities for introductions of
new technologies and concepts;

~ through the cooperative efforts of tbe Sea Grant Institute, CornellCooperative Extension, tbe Office of Business permits, and the Department ofAgriculture and Markets, develop other guides to assist potential aquaculturistsin getting started. Such guides should provide information on site selection,obtaining permits and licenses, and obtaining necessary financing;
~ develop additional and strengthen exist.ing educational programs throughorganizations such as BOCES  Board of Cooperative Kducational Services! to providefor retraining opportunities to culturists and for developing skilled technical

support persons for the aquaculture industry;
e encourage expansion of youth education programs such as those offered by 4-H and similar organizations which teach elements of shellfish and finfish culture as appropriate! as a means of introducing young people to aquaculture as anoccupation and ss a means of supplying quality seafoods.

The state' m congressional delegatiam shields~ urge the federal government to provide support both for established
laboratories and for academic research in aquaculture.
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S7ATE OF NK% YORK
A. eel--A

S. I74--A

19$3-!984 Regular Sess ioas

ENATE � SEMBLE

January 5 1983

EH SEHATK -- Lntrodnced by Sen. LAVALLR -- read tvice aud ordered
p~inted, and vhen printed to be omitted to the Coaaittee on Agri-
cultu.re -- ccmi.ttee discharged, bill aeended, ordered reprinted as
~ aanded and rec4mitted to'said comittee

IN ASSEMBLY -- Introduced by R, of A. JACOBS, FERRIS, IIDlCHKY -- read
once aod referred to the Coaaittee on Aaricultur ~ -- coeittee dis-
charged, bill aaeadsd, ordered reprinted ea amended and recosssitted to
said c~ittee

kH ACT authorizing tbe Hev York Sea Grant Institute of the State Univer-
sity of Res York and Cornell University and the College of Agriculture
and Life Sciences at Cornell University to undertake s study ro pre-
pare aud develop a statearide aquaculture plan

The Peo le of the State of l4v York re resented in Senate and Assev-
bl do enact as follovs:

1 Sectioa 1. The legislature finds that there is significant potential
2 for grosth in the aquacultural industry of Nm.york; tbat this potential

provides an opportunity for local econoeic developeent and expansion in
4 tbe coasercial cultivation of ear+a snd fresh-eater finfish, shellfish
5 end plants for huaan coneuaption to provide another local food source
6 for consuaers. Developeent of aquaculture vouid create additional em-
7 p loyssent opportunities in an industry that ia compatible v ith the
S econoay end lifestyle a anny of rbe state's coastal and island rural

areas .
10 Further, the legis!oture finds that factors such as lack of access to
11 risk capital, lark of coeur ~ access to undervatar lands, eater coluans

KXPLLHAZIOH-Natter in italics  underscored! is nart natter in brackets
$ ! is old lsr to be oaitted.

LBD01654-04-3
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aad aoastal wetlands, Limited processing facilities, a aaed for biologi-
cal research and deficiencies ia Laws and regulations ara inhibitiag in-
vestmaat in aquacultursl enterprises.

The legisrature, therefore, declares that in order to effectively sup-
port the growth of this important industry, there is a need fer real-
istic state aquaculture planning, balancing the legitimate interests of
tha recreational, coesercial fishing, shellfish and aouacultural indus-
tz'ies, eith tha co+son property resources of the state and setting out a
plea for research and development to foster the expansion of
aquaculture.

9 2. The Mew York Sea Grant Institute of the State University of New
York aad Cornell University aad the College of Agriculture aad Life
Sciences at Cornell University is hereby authorised to undertake a study
to prepare aad develop a statewide aquaculture plan. Such an economic
development plea shall delineate snd czitically anslyre the current
~ tatus of the state s aquaculture industry and examine alternative state
~ actions to support expansion of the industry. Such a study shall in-
clude, but not be limited to:

a. Determining the potential for aquacultural products in terms of
need aad markets;

b. Reviewing the species of finfish, shellfish and planrs available
for aquacultural production and marketing mechanisms which are nm
available;

c. Oetermiaing the potential for investmeat by farmers aad fishermeu,
local asd out-of-state husiaesses;

d. Identifying existing barriers to the aquaculture industry aad aak-
iag recoaaeadatioaa appropriate to the removal of such barriers;

Identifying state agencies and public and private research and edu-
cational iastitutioas concerned with zesaazch, education, regulation,
promotioa and marketiag functions related to aquaculture;

f. Recomeading governmental aad non-governmental mechanisms which can
assist snd eahaee sqaacoituzal activity through extension and trarrsfer
of axistiag sad nar technologies, practices and information; sad

g. Assessing the current state of technology in cawsercial and public
aquaculture and makipg ze~ndations Sz upgrading this technology to
~ tate of the are levels,

i4tldn Oas year frOm the date Oa which such Study ie undertaken, the
Nms York Saa Orant Iastituta and the Collage of Agriculture ead Life
Sciences at Cornell University shqll complete such study and development.
of a statewide aquaculture plan aad shall report the results of such
study, ard make appropriate reawsexdations to the governor and the
Legislature. Such other educational aad research institutions determined
to have sn interest in the fiadinga of the study shall receive the
~aterials and documents traasmittad to tha governor and the legislature.

I 3, This act shall take effect immediately.
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