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PART |: Permits AND BusiNEss PLANNING

INTRODUCTION

Starting an agquacutture business is an exciting process, but for some. it can be o very confusing
and frustroting endeavor. In Rhode Istand, the aguaculture industry is regulated by several state
agencies. Local municipalities give their advice and assent regarding projects, and, depending on
the type and location of the project. federal agencles may become involved. The pupose of this
publication is to provide a listing of resources and agencies that may be useful to those interested
in starting an aquaculture business in Rhode Island.

At the time of printing of this manual, there were only six active commercial aquaculture
operations in Rhode Island, and all but one produced bivalve moiusks (oysters, scallops, and
quahogs). There was a single infand producer of freshwater frout. Nevertheless, with fisharies stocks
declining in the coostal waters of Rhode Island since the late 1980s, and a steadily increasing
consumer demand for seafood, aguaculture is becoming an attroctive dlternative source of
seafood products.

InmaL ConTACTs AND PRELIMINARY SCIENTIFIC PERMITTING

For starting an aguaculture business. several iterns of basic information rmust be collected fo
test the fegsibility of your project and to complete the cquaculture permit application. The infor-
rnation gathered will provide the foundation for further development of your business. The Rhode
Island Sea Grant Advisory Services publishes a considerable amount of information about marine
and coastal issues in Rhode Isiand, as well as inforrnation about the biology of organisms that can
be cultured in Rhode Island waters.

It is cften advisable fo undertcke small-scate pilot studies of the culture species in potential
culture sites. This can be done by issuance of a Scientific Collector's Permit by the Chief of the
Rhode Island Department of Environmental Management, Division of Fish, Wildiife, and Estuarine
Rescurces, Pilot studies. if done in coastal waters, are usualiy limited 1o areas of less than 50 square
feet, Pilot studies in freshwater areas are not advisabie without multiagency consultation and
approval. It is strongly advised that you contact the key aquaculture permitting agencies (U5,
Army Corps of Engineers, the Department of Environmental Management divisions of Agriculture
and Water Resources. and the Coastal Resources Management Council) with plons to conduct
pilot studies. The state Aquaculture Coordinator can be halpful in obtaining and providing advice
on how to apply for a permit to conduct these pilot studies. A Scientific Collector’s Permnit costs 525
per catendar year and requires an end-of-tha-year repert on the outcame of your pilot studies.

HEewFuL INIMAL CONTACTS ARE:

Arthur R. Ganz

Aquaculture Coordinafor

Department of Environmental Managemant
Coastal Fisherigs Laboratory

1231 Succotash Rood

Wakefield, Rl 02879

{401) 783-2304 Fax (401)783-2760




Carote laworski

Director of Cornrnunications

Rhede Island Seo Gront Communications Office
University of Rhode Island Bay Campus
Namragansett. RI02882-1197

(401 792-6842 Fax (A01) 792-6817

Michael A. Rice

Aquacutture Specialist

Rhode Island Seq Grant Program and
Rhode Island Cooperative Extension
Department ¢f Fisheries

Woodward Hall

University of Rhode Island

Kingston, R102881

(401) 792-2643 Fax (401) 792-4017

PErMIT APPLICATIONS

To start an agquatic farm in Rhode island, you must first apply for and receive, permits frorm the
State of Rhode lsland. Aquaculture projects that are in coastal or estuaring waters of Rhode Island,
orf gre in the coastal zone—within 200 feet of o shoreline feature—fail under the jurisdiction of the
Coastal Resources Management Council (CRMC) as lead agency. Additional information regard-
ing CRMC jurisdiction, definitions of shoraling features, policies, and standards can be found in the
publication Rhode island Coostal Resources Management Prograr, avaikable atf the CRMC
offices. Inland aquaculture projects. usually frashwater, fall under the jurisdiction of the Departrent
of Environmental Monagement (DEM) Division of Agriculture as lead agency.

An application package for aquaculture in the coastal zone may be obtained from the CRMC
offices in Wakefield or Providence, Rhode Isiond:

Coastal Resources Management Council
Oliver Stedmon Govemment Centar
Tower Hil Road
Wakefield, RI 025879

or
40 Fountain St
Providence. RI 02008

Aquaculifure in the coastal zone is govermned by the General Laws of the Sfote of Rhode Isiend
Chapter 10. Section 20, Aquaculture, and CRMC procedures for permitting are outlined in the
State of Rhode Isfand Coastal Resources Management Program 1983, as Amendsed. The CRMC
management plan is commonly referred to os the "red book,” and is ovailable for a $10 fea from
either of the CRMC offices. In the coastal aguaculture permit application approvat proc ess, the
advice and consent of a number of state, federal, and local agencies are required. These agen-
cies inlcude: R.l. DEM Dlvision of Fish, Wildlife, and Estuaring Resources; Division of Water Resources;
Rhode Isiand Marine Fisheries Council; U.S. Environmental Protection Agency (EPA); US. Army Corps
of Engineers (COE); and the appropriate municipal conservation and waterfront advisory commis-




sions, A CRMC permit (assent) may ba issued for the proposed aquaculture activity for a pericd not
to exceed 10 years, and may be renewead by application for subsequent five-year periods. If the
ccostal aguaculture permit requires exclusiva use of publicly held coastal or estuaring bottom,
then an annual lease is required. The annual leasing fee is $150 per acre for tha first acre and $100
for each additional acre. Once the time perod on leases oxpires, the leases are renewable upon
reapplication and CRMC review. The officially designated CRMC permitting staff members who
are rasponsible for agquaculture are:

James Boyd or Dornis Aschrman

Coastal Resources Monogement Council
Ciiver Stedrman Government Centar
Tower Hill Road

Wakefield, RI 12879

(401) 277-2474

Applying for aquoculture permits for inkand fish farming requires contacting a numbaer of
agencies for g permit package. Tha fist of these agencies is the DEM Division of Agricuiture.
Aquacuiture falls under the Right to Form Laws of Rhede sland {(G.LR.I. 2-23). According to Chop-
ter 23, Section 4 of the Right to Farm Laws, aquacutture s included as on agricuttural practice.
Construction of ponds as a normal part of farming activities is govermed by G.LR.L 2-1-22{. This kaw
designates the DEM Division of Agrculiure as the lead agency for approving opplications for the
construction of farm ponds and drainage structures, Occasionally, agquaculture activities will
involve the “State of Rhode Islond Departmant of Envircnmental Managerment Rukes and Regula-
ficns Governing the Administration and Enforcament of the Freshwater Wetlands Act—April 7.
1994." The DEM Division of Agriculture can furnish you with a copy of the pamphlet *Rules Reiated
to Farming Activities and Wellands,” as well as a Freshwater Wetands Application Package.
Contact:

John Lawrence

Department of Environmental Management
Division of Agriculture

22 Havyes 5t

Providence. RI 02608

(4013 277-2781

The Division of Agriculture can qssist the farmer in resohving wetiand issues with the DEM Division of
Freshwater Wetlands. In addition to the freshwdater wellands application package, tha Division of
Agricuture has publications outlining the reguictions regarding activities in freshwotar wetiands.
These include:

« "State of Rhode land Department of Environmental Monagement Rules and Regulations
Governing the Administration ond Enforcemeant of the Freshwater Wetionds Act—Aprit 7,
1998

» General Laws of Rfhode Islond 1956, As Amended: Chapters 42-17.1, 42-35, ond Section 2-1-18

If the potential for conducting aquaculture activities in freshwater weltlands exists, consider
contacting the Division of Freshwater Wetlands directly:




Rhode Island Department of Environmental Managerment
Division of Freshwater Wetlands

221 Promenade 51,

Providence, R D2008-5767

{401y 277-6820

Most shore-pased aguaculture facilities, whether freshwater or marine. usually discharge an
effluent stream and thus require a discharge permit. But other forms of cguaculture, such as
molluscan shellfish culture in tidal waters. may be exempted from the discharge permitting process.
In the state of Rhcede Island. aguaculture effluents are regulated by the DEM Division of Watar
Resources. and g Rhade sland Poliutant Discharge Elimination System (RIPDES) permit is reguired.
The DEM Division of Water Rescurces is the omly agency with the authority 1o determine if an
aguaculture site is required to have a RIPDES permit. In many other states. aguaoculture effluents
are regulated by the federal government through the EPA, which administers the National Pollutant
Discharge Bliminat.on Systern (NPDES) permitting under the provisions of the Faderal Clean Water
Act In Rhode Iskand, the EPA has delegated discharge permitting to the state, but retains oversight
over the state program. At present, Rule 3 of the RIPDES regulations defines an Aquaculture Project
s g "definred managed watear area which uses discharges of pollutants inte that designated
areqa.. " and Secton 7.4 of the Rhode slond Water Regulations for Water Poliution Control states
that "no new discharge shait be permitted into Class A or SA waters or into water designated Closs
B C. D SB. or 5C which have aftained™Class A o1 SA quality.”

The DEM Division of Water Resources can provide a number of documents that explain water
discharge regulations as part of the RIPDES permit package. The RIPDES documents include:

= “Policy on the Irmplementation of the Antidegradation Provision of the Rhode Iskand Water
Qluality Regulations. 3rd Revision: March 19927

» "Regulations for the Rhode sland Poltutant Discharge Elimination Systerm®

= "Water Qualkity Reguiations of Water Pollution Control”

» General Laws of Rhode Island 1954 As Amended: Chapters 46-12, 42-17.1, and 42-35

THE CONTACTS FOR EFFLUENT DISCHARGE REGULATIONS ARE:

Alisa R. Richardson

Principal Sanitary Engineer

Permits and Plonning Section

Rhcde sland Department of Enviranmentat Management
Division of Water Resources

291 Promenade St

Providence. Rl 02908-5767

(401) 277-651%

David Turin

U.S. Environmental Protection Agency

Region 1. JFK Federal Building

1 Congress St

Boston, MA 02203

(617) 565-3543

Responsible for water quality data frormn Rhode Isiand.
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Edward Lavery

U.S. Envirenmental Protection Agency

RkRegion 1, JFK Federal Building

1 Cengress St

Bosion, MA 02203

(&1 7) BAS-3935

Responsibie for EFA permitting in Rhoade isfond.

The COE regulates the placement of fixed, submerged. or floating structures in navigable
waters throughout the United States. In cddition, the COE has jurisdiction over discharge or place-
ment of dredged or fill material. Many types of coastal and estuarine aquaculture cperations fall
under the regulatory responsibility of the COE. It is strongly advisable to begin the COE permitting
process at the same time that the state and local permitting process is inttiated. The COE acts as
the lead federal agency for federal aguaculture permitting review and coordinates with the U.S.
Fish and Wildlife Service (FWS), National Marine Fisheries Service (NMFS). and the EPA. Thus. reviews
by these agencies are not separate reviews, but par of the COE permitting process. The COE uses
the Title 33 Code of Federat Reguiations, Parts 320-330, and the Federal Water Pallution Control
Act Amendments of 1972, Section 404, as its bosic guidelines. The nearest office of the COE can
furnish you with the foliowing docurments;

“Guide to Permit Applications”

*Federal Manual for ldentifying ond Delineating Jurisdictional Wetlands”

“Guidelines for the Placement of Fixed and Floating Structures in Navigable Waters of the
Urited States Regulated by the New England Division Army Corps of Engineers”

* “Are You Planning Work in a Waterwoy or Wationd?”

THE CONTACT FOR COE PERMITING (5]
Monica Stillrmon

Regulatory Branch

New England Division

U.s. Aarmy Corps of Engineers
424 Trapelo Road

watham, MA 02254-9149
{800) 343-4789

The COE decision to issue or deny a permit for work in navigable waters includes a public
interest review. This consists of an evaluation of the benefits and detriments of the project, which
are balanced by consideration of affects of the project and ifs use on navigation, recredtion,
safety, wetlands, water quality, shoreline erasion and accretion, fish and wildiife vatues, aesthetics,
and a vanety of other public interest foctors.

Usualy towns and c¢ities in Rhode Isand will have environmental ordinances that specifically
include aguacutiure and/or fish hatcheries. For example, South Kingstown has a Groundwater
Protection Overlay Distict Orginance that specifically includes oquaculture as a regulated activity.
Contact your local town or city planner and inquire about the existence of any ordinances that
may perain to the project. it may be necessary to apply for a locea! permit or vanance and present
the plans o appropriate oversight boords.
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CHART 3
CoASTAL AQUACULTURE
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CHART 4
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CHART 5
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CHART 6

OPERATIONAL REGULATIONS AND
PermMITs FOR AQUACULTURE
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Maps AND CHARTS

As part of the permit appiication. a map of the site must be included. Nautical charts pro-
duced by the National Oceanic and Atmospheric Administration (NOAA) are availat e af many
marine supply and rmarina stores throughout the state. if you do not know the chart number
needed, obtain a free copy of the chart catalog tiied "United States, Atlantic and Gulf Coasts.
Catalog Nurnber 17 fram a tocal sales agent, or if they are out-of-stock, the free catalog can be
obtained dirtectly from the NOAA distribution centar.

Distribution Branch
NOS-NOAA

ACF Warehouse. Room 210
6501 Lofoyette Ave.
Riverdale, MD 20737-1199
(3013 436-6990

The dates of the latest chart editions are availobie from the distioution center statf.

Standard 7.5 - minute series topographic quadrangle maps produced by the ULS. Geological
Survey are excellent for pinpainting your project site in either Inland or coastal aguaculture permit
applications. These maps are available for about $§3.80 each from the authorized U.S. Geoclogical
Survey distributor in Rhode Island:

The Mop Center

671 N. Main St.
Providence, Ri 02904
(4013 421-2184

AppimonAL MANAGEMENT CONTACTS

After state and federal permit applications arg fled, a number of agencies will review your
plan to determine its environmental, economic. social, and resource use Impaocts. From time 1o
time, various agency representatives may contact you with questions about certain aspects of the
application. These agencies may also be impertant to contact priof to the permit application.
Making early contacts will save time and trouble later in the applicafion process. In the many
agencies that follow. there is no single person who speciatizes in aquaculture issues. Inttial contact
persons are listed for some.

U.5. Environmental Pratection Agency

Region ), JFK Federal Building

1 Congress St.

Boston, MA 02203

{4617) 565-3420

EPA staff are part of the sequential review process for COE parmits.
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Eric Nelson

National Marine Fisheries Senvice

Habitat and Protected Resources Branch

1 Blackturn Drive

Gloucester, MA D1930-2278

(608) 218-9118 Fox (5083 281-2301

Responsabie for habitat impacts on federal fands or waters and COF permifs review.

Grag Mannesto

1.5, Fish and Wildlife Service

Rhode Island Field Office

P.Q. Box 307

Chatdestown, Rl 02813

(401 364-9124 Fax (4013 364-0170

Responsibie for reviewing projects that may affect Federal Trust Species (fish, wildiife, ptants, and
their habitatls), as well as impacts on federal jands.

Joseph Miglicre

Senior Water Quality Specialist

Departmenrt of Environmentat Management

Division of Warter Resources

29! Promenade St.

Providence, RI 02908-5767

{401y 277-3961 Fax (401) 521-4230

Responsible for the certification of shefffish-growing waters in Rhode lsland under the pravisions of
the National Shelifish Sanifaftion Program (NSSP). Afso responsible for water sampiing 10 support the
R Department of Health (RIDOH) moniforing of PSP and related algal toxins.

Kenneth Kovoch

Principat Sanitarian

R Depariment of Hedlth

3 Capito: Hil

Providence, R 02908

(401 277-2749 Fax (401) 277-6953

Responsible for shellfish sanitation in harvest, shipping. and sale under the provisions of the NSSP
The RIDOH monitors sheflfish meats for PSP and other bictoxins, and is responsible for alt health-
relgted shelifish closures.

John Karlsson

Acting Supervising Morine Bictogist

Department of Environmental Managemeant

Division of Fish, Wildlife, and Estuarine Resources

Coastal Fisheries Laboratory

1231 Succotash Road

Wokefield, R 02879

(d401) 783-2304 Fax (401} 783-2760

Responsibie for enforcement of rules and regulafions regarding the importation of exctic or geneti-
cally aifered crgonisms into Rhode Isiand and The oversight of imported seed stock and brood-
stock disease-free certificabions.
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R.I. Marine Fisheries Councit
cfo Richard Sisson, Depuly Chief ;
Department of Envirgnmental Management

Division of Fish, Wildife, and Estuarine Resources

Ciliver Stedman Government Center

Tower Hill Road

Wokefieid, RI 02879

(401) 789-30%4 Faox (4015 783-4440

The ¢ 1 Marine Fisheries Council (RIMFC) checks permit opplications for possibie conflicts with
capture fisheries.

R\ Department of Economic Develepment

7 Jackson Walkway

Providence, RI 02908

401y 277-2601

Helpful in devaloping inncvative business proposals with possibie econcmic impact in Rhode
Isiand.

U.5. Coast Guard

Office of Marine Safety

John O. Pastore Federal Building

Providence, RI 02908

{401) 528-53356

Responsible for monitoring structures placed in coostol areas, including navigation placernent and
marking. and safaty concerns.

Williarm D. Wiatkins

Northeast Technical Services Unit

U.5. Food ond Drug Administration

Building 5-26, Quonsat Point

Morth Kingstown, RI 02852

(401 204-2561 Fax (401) 528-5278

Responsible tor the oversight of ol state shelifish sanitation programs, inciuding Rhode Island, under
the auspices of the NSSP of the interstate Shellfish Sanitation Conference (IS5C). The ISSC docu-
mants contain chapters outtining shelifish sanitation procedures for aquacuiture.

Business PLANNING

The sife selection and permit application processes are amang the first stes required for
develaping an aquatic farm. Business planning is another important inftial step. Many aguatic
farmers begin by developing a feasibility study: and from that study, they draft a preliminary
business pian. A feasibility study is a scaled-down version of the intended operation. it serves as a
test of the biclogical and economic feasibility of the site for aquatic farming without requiring o
iarge inifial investment. Every farm operation will be a little different, and these minor differences
can make or breck the operation. There is nothing like working from actual data from the farm to
determine its economic viability. it is important to remember that. for adeguate compiletion of a
feasibility study, the costs of various stagas of the operation must be determined. particularly the

20



oxpeanse of labor needed to operate the facility. To deasign a feasibility study, use the business plan
outline and remember to keep thorough and accurate records.

Fven though o complete busingss plan is not required in the permit application, potential
aguatic farmers should seriously cansider developlng one. The parmit application does require that
you draw up a project development outling. This part of the application should not be interpreted
05 being an adequate business plan The scbering redlity is that you are starting an cquatically
criented business where profit margins and market opportunities are quite constrained of subject to
considerable volatility. The rovice former must be well instfructed and fingnced. In other words, the
job of planning an aguaculture busingss must be done properly the first time. There will be Iitfle
opportunity for mid-course corrections 1o save a failing business.

Various instructional manuals can help you work through the business planning sfeps. The
actugl fime expenditure required for the completion of an aquaculture business plan need not be
extensive. Cnce committed to the task of writing a planring document, most prospective farmers
tind themselves able to produce an adegquate document within five days. The effort is not just an
enjoyable mental exercise, but is alse essenticl for the succass of your project. The omission of this
planning step is one of the greatest causes of business failure. The business plan is fairly simple in
sfructure and usudlly contains the following componeants:

CoONTENTS OF A Busingss PLan;

Title
Statermnent of Purpose
Executive Summary
The Business
*History
=Business Description
Specias
Froduct form (live, shucked, value-addeq)
Culture technology
Market
= Market dascription
* Marketing strategy
Competition
Cperations
=Start-up
«Developmant schedule
* Production tasks
Facility Management
Research and Development
Personne!
=List of tearm members and their sxperience
Risk Factors
=Production-relcted
*Marketing-related
=Risk reguction methods
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Financial infarmation
*Facillty and squiprment costs
* Operating costs
= Ligbility considterations
*Mathod of financing
Source(s)
Armount
Financiat Anotysis
*Break-even analysis
= Pro forma batance sheet
= Pro forma Income statement
= Pro forma cash flow
*Historical financial statements
Equity capitalization
*Debt capitalization
Supporting Documeants

For many cquatic farmers, this type of plon may seem overwhelming. The most difficult and
least understood part may be the financial analysis section. You may nead the assistance of an
accountant to complete this section. You probably have the rermaining information needed.
or have it readily avallable.

Business PuBLICATIONS

The following list of introductory business planning rmaterials can provide basic informaton
needed for the construction of a business plan. Most of these references are specific to aquacul-
ture business planning, but your local iibrary will also have a selection of generic business develop-
ment and business planning literatureg. Small business planning centers, the Cooperative Extension
Service, and the Sea Grant Marine Advisory Service offices ame also good sources of assistance.

« Tis Aquatic Farming for You?” (NRAC Foct Sheeat 101) 1991,

* “Business Planning for Aquaculture: Is It Feasible?” (NRAC Fact Sheet 180) 1992,

Copies of thase fact sheets ore available frorm the office of the University of Rhode isiand (URY)
aquacufture extension specialist. Aternatively. copies moy be obitained from the Northeast
Regional Aquacuiture Center:

Northeast Regional Aquacuiture Center

University of Massachusatts, Dartmouth

North Dartmouth. MA, 02747

(508) 999-8157 Fax (508) $99-8590

"Economic Evaluation of Investment Dacisions for Aquaculiure Enferprises”

« "Developing an Aquaculture Business Proposal”

+ "Aguaculiure Record Keeping”

» “Marketing Management in Aquaculiure”

* “Financial Managermsnt”

Robert 5. Pomeroy ond coworkers ot Clemson University have developed o number of these
heipful fact shesfts to aid in aquacuiture business plan develcpment.
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Depatment of Agnoultural and Applied Economics
Barre Hal

Clemson University

Crermson, SC 25634-0355

(B3} £56-5789 ~ax (BUR) 656-5746

» Northeost Region Aguacutture industry Situation ond Qutiook Report by M.J. Bush and J L.
Ancerson. 1693 $8.

= Pen-Reared Salmonid industry in the United States by 5.4, Bettencount ond J.L. Anderson.
1990. 525.

Both publications discuss economic issues germane o the Rhode island area and are avat! -

able from Rhode island Cooperative Exfension. Send requests fo:

Department of Resourca ECONOMICS
Lippitt Holl

University of Rhode Island

Kingston, kI 02881

(4013 792-2472 Fax (401) 782-4766

= Aquacutture Situation and Cutiock Report

A monthly periodical outlining prices and suppties of aguaculfural commodities. Subscriptions
are avaiiable for 517 per yvecr or less if you subscribe for more thary one year, QOblain subscrip-
tion information from:

U.S. Department of Agriculture, ERS-NASS

341 Victory Drive

Hemdon, VA 22070
(800) 999-677% Fax (703) 8340110

FINANCES

An imporant part of the business planning process involves the capitalization of your aquacul-
tura project. Where will the necessary funds come from? Will the project be sufficiently small to
permit use of personal funds, or will borowed money be required? Have you considered ofhar
funding options, such as securing o parfner or forming G small corporation? Whatever your deci-
sion, conservative financial planning is encourgged. Have you considered licbility and insurance?
Be cautious about assuming any level of debt, particularny at the beginning of your project—a time
when you are least able to support interest payments. Because you are ventunng into a business in
which income from salies may take Two yeors or longer, you should be in a financial position whare
you can afford 1o waoit.

The developrment of any aquacutture project should proceed in a stepwisa manner and
should includs the completion of a pilot project before any attempt is made 1o move into full-scale
production. This will help to establish the level and schedule of funding required. For advice on the
proper scheduling of a mariculture project, contact the Sea Grant/Cooperative Extension Aquoc-
ulture Specialist at URL. The Ocean State Aguaculture Association—the Rhode land aquacutture
trade association—can e helpful in terms of business and financial advice, Contact:
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wobert & Rheauit

Presidart

Ocean State Aguaculture Association
East Farm

University of Rhode islgnd

Kingston, Rl QZB81

{(401) 783-6007

For most independent farmers, once the pitot studies have been completed, the ac quisition of
investment capital becomes a major consideration. This is important. The Single most common
reason for aquaculture project demise is the failure 1o devots enough tima and effort to business
and financicl planning.

Numerous small-business financial directories are available. The following volumre reviews
various sources of funding:

* Aguacuitura: A Guide to Federal Government Programs
This book is availabise from:

Eileen McVey

Aguacuiture Information Center

National Agricultural Library

U.S. Cepartment of Agriculture

10301 Battimore Bivd.. Room 304

Belfsvite, MD 20705-235!

(301} 804-5558 Fax (301) 504-5472

Financial puitlications are also available from the Srnall Business Deveiopment Center of the Rhode
Island Department of Econemic Development:

Smalt Business Developrment Center

Rhode Island Department of Economic Development
7 Jackson Walkway

Providence, RI 02908

(4013 27 7-2601

Disaster Revier ror Acuanc FarMs

Prior ta 1992, disaster relief was not available to aquaculture crops. However, in 1992, Congress
passed supplemental legisiation to include several crops, one of which was aquac utture. This was
supplernental legisiation for crop-year 1992 only. Currently, aquaculture is not coverad under the
Lisaster Assistance Program, but producers should check with the Agricultural Stablization and
Conservation Service (ASCS) on an annual basis to inquire about the current status of aquaculture
crops. This is not a windfall government profit program! Although there are mony details that need
te be worked out, the program does stipulate the following conditions for loan or grant assistance:

1. The expected production level must be known.
2. The production exceeds 40 percent of the crop ioss (disaster lavel.
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3. The damage o the crop is caused by o natural disaster, which can also include conditions
that deteriorate the quality of the crop.

4. The aquaculfurst’s onnual gross income must be less than 52 million.

2. Annual payment must not exceed $100,000.

6. Crop insurance is not raquired.

Ore very important feature of the law is that there must be documentation of the crop size and
future projections. More information about the program is available through the state office of the
ASCS. Contact:

Mark J. Ruwet

Progrom Specialist

Agricultural Stabilization and Conservation Service
U.S. Departrment of Agriculture

60 Quaker Lane, Suite 40

Warwick Rl 02886

(401) 828-8232
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PART Il: RererencEs AND RESOURCES

SPECIALIZED LiBRARIES

There are o number o specialized Morary faciities that house materials of parficular interest to
the aquaculturist in Rrode ISand These speciatized collections are @ Tr@mendous resource that
should not e overlooked.

Cluibome Pall Marme Science Libwery

University of Rhade sland Bay Campus

Scuth ferry Roadg

Narragansett, R1 28821197

(4013 792-8161

The Pell Library houses a colection of books and journals deating with marine science. fisheries,
and caquacutture.

National Sea Grant Depository

Pell Library Buiding

University of Rhade Islord Bay Carmpus

Morragansett, RI (2882-1157

(401 792-6114

The National Seca Grant Depositery houses copies of all publications funded by the Sea Gront
College prograrms throughout the Linited States. Many of the publfications are of direct interast to
aquacultunists. You may request that your name be added to the depositary malling list 1o roceive
periodic updates of new publicotions.

Aaguaculture Infarmation Center

National Agricultural Library

US. Department of Agreutture

10301 Baltimore Bivd.. Room 304

Beltsvile, MD 20705-235)

(301) 504-5558 Fox (301) 504-5472

The Naticnal Agricultural Library houisgs one of the best collections of aquaculiure publications in
the world.

PuBLICATIONS

A vast aray of technical and biolegical information has been published about aquacutture
species and methods. It is easy to become overwhelmed by this iteroture base. A number of
introductory and review publications are listed on the following pages aind can provide technical
infarrnation on @ variety of aquacultural topics.

Most of the listed volumes confain extensive bibliographies and lists of suggested reading.
There are saveral strategies for obtaining copies of these references. The simplest method may be
to request copies through your localibrary via infeditrary loan. Books printed in many ports of the
word are availaple in this way. A maore direct method may be to purchase your own copy from
the publisher. or through your local bookstore. Most of these volumies are listed in ordering catalogs
and inBooks in Prnt. available at youriocal library. You will probalbty want 1o develop your own
personal reference library of publications thal you find most usefyut,
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GENERAL AQUACINRE AND WaRER QuaLiTy: .

Bardach, J.E. J H. Ryther, and W O McLarney. 1972, Aguacuylture: The Farming and Huysbandry
of Freshwater and Maring Qrganisms Wiley-Interscience. New York. B6Bpp.

Although this book is over 20 years old, it is considared the classic aquaculture Textbook. it
gives o waglth of information about cultured species and methods from incations worddwide.

Bovd. C.E. 1990 Water Quality in Ponds for Aquaculture Alabama Agncuttural Experiment Station,

Auburn University, Auburn, Ala. 482pp.
An excellent refarance reioted 1o management of water quality in pond gguaculture systems.

Creswell R.L 1993 Aguaculture Desk Reference. AVI/Van Nostrand Reinhold, New York. 204pp.
A very handy book listing chemical formulae. conversion factors, specifications. and other useful
information.

Huguenin. JE.and J Colf. 1989. Design and Qpergting Guide tor Aquaculture Seawater Systems.

Esavier Sciance Publishars New York. 264pp.
A good aquaculture systems reference.

Lee. JS and M.E. Newman, 1997, Aquagutture—An Introdyction. Interstate Publishers, Danville,

linois. 449p0.
Although this taxtbook focuses on caffish, if covers many basic principtes that are applicabie to
other forms of aquacutture.

Meade, JW. 1989, Aquaculiure Management. AvI/van Nostrand keinhold, New York. 175pp.
This is @ freatment of aquaculture husiness econornics useful for business planning.

Mine PH, 1979 WMWQ@QM& Fishing News Books, Farnham, Surrey,

England. 208pp.

Pilgy, TV R, 1992 Aquacuiture and the Environment. Haisted Prass/John Wilay, New York, 189pp.

This book Qiscusses a number of oquaculture production systerns and their potential impacts on the
srrvironmeant This book is @ “rmust read ” for alf those preparing environmentol impact sigterments or
designing environmentally sound systems.

Wheaton. F.W 1977, Agugcylturgl Enginesring. John Wiiey & Sons. New York. 708pp.

Although this ook is @ kittie outdaied it is nonetheless a vaiuakis reference about aquoculture
system clesign.

Fineisn Cuurues;
Dore. 1 1990 Salmon: ilustrated Handbook for Commercial Users. Chapmaon-Hill Publishers, New
York. 287pp.

Hodson, R.G. and J. Jarvis. 1990 Raisng Hybrig Stiped Bass in Ponds. North Caroling Sea Grant.,
Narth Caroling State University, Roleigh. NCU-T-90-0103. A1pp.

Lovell. T. 1989 Nutrition and Feeding of Fish. AVI/Van Nostrand Reinhold. New York, 250pp.
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PPt RG.. 1.8, McElwain, LE. Orme, J P, McCraren, LG, Fowler, and 4.R. Leonard. 1982. Hsh

Hatchery Manggement. U.S. Department of Interior, Fish and Wildlife service, Washington, D.C.
517p0.

This 1s an important reference with a great deal of valuabie information about saimonids. bass
catfish. and cther North American spacies.

Shepherd. J. and N. Bromage. 1988, Infensive Fish Farming. Blackwell scientific Publications, Cam-
Pridge. Mass. 404pp.

Tucker, C.S. and E.H. Robinson. 1990. Channel Catfish Fgrming Handbook. Avt/van Nosfrand
Reinhold, New York. 454pp.

SHELLFISH Cuttyee;

Clime. R. and D. Hamill. 1981. Growing Oysters and Mussels In Maine. Coastal Enterprises,
Bath, Maine. dépp.

Available for $5.75 from:

Coastal Enterprises, Inc.

141 Front St.

Bath, ME 04530

Hardy, D. 1991, Scaliop farming. Fishing News Books, Farnham, Sumey, England. 237pp.
Availoble for $69 from:

Argent Chemical Laboratories

B702 152nd Ave. N.E

Redmond., Wa 98052

(800} 426-6258

Huner, J.V. ang EE. Brown. 1985 Crustacean and Mollusk Aquacutture in the United States.
AvI/varn Nostrand Reinhold, New York. 476pp.

This highty recommended book provides an excelient overview of shellfish aquaculfure as it is

procticed in the United States.

Korringa, P. 1976. Farming the Flat Oysters of the Genus Ostreg. Elservier Scientific Publishing
Company, New York. 238pp.

Korringa. P. 1976, Farning the Cupped Qvsters of the Genus Crassostreq. Elsevier Scientific
publishing Company. New York. 224pp.

Lutz, R.A 1980 Mussel Culture ong Harvest; A Nodh Amerdcan Persbective, Elsevier Scientific
publishing Compony, New York. 350pp.

Malinowski. 5. 1986. $Small-scale Farming of the Hord Clom on Long Siond, New York, New York State

Urcan Developrment Corporafion. S0pp.

Avaiiable from.

New York State Urban Developmant Com.
1515 Broadway

Neow York, NY 10036




Manzi, J.J, and M. Castagna, 1989, Clam Maricuiture in Nodh Americg. Elsevier Scientific Publishing
Company, New York, 4652pp.

Matthiessen, G.C. 1989 MM@LWM National Coastal Resources

Research and Development Institute, 81 o]}
Available for 84 plus 52.50 shipping and handling from:
National Coastal Resources Research and Deveiopment Institute
528 5.W. Mill 5t., Sutte 220
RP.C. Box 751
Portiand, OR 97207
(503) 725-5725 Fax (503) 725-5709

Myers, E. 1981. The Husbandry of Mussals in @ Maine Estuary: An ApRroach 1o a Commerciai

Enterprise. University of New Hampshire Sec Grant, Durham, N.H. UNH-5G-144, 45op.

Nosho, T. 1989, mmg.[ﬁ%ﬂﬂﬂmmmmﬂg_pm Washington Sea Grant, University
of Washington, ESG-AS 8¢-1. 12pp.

Available for §1.25 from:

Washington Sea Grant Progrom

3716 Brooklyn Ave. N.E.

Seatfie, WA 98105

(206} 543-6600

Quayle, D.B. 1980 Iropical Qysters: Culture and Methods. International Research and Devsiop-
ment Centre, Ottawa, Canada, IRDC-TS17a. 80pp.

Available from:;

international Development Research Centre

P.O. Box 8500

CHawa, Ont. K1G 3Hg

CANADA,

BNarg. Rhode Island Seqa

Availabie for §7.95 from:

Publications

R.l. Sea Grant Communications Office
Unlversity of Rhode Island Bay Campus
Naragansett, R 02882-1197

{401) 792-6842

Roland. W.G. and T.A. Broadiey. 1990. A Manuat for Producing Qvster Seed by Remote Satting.

Canadion Ministry of Agriculture, Fisheties. and Food, Otowa. 58pp.
Available from:
Ministry of Agriculture, Fisheries. and Food
808 Douglas St
Victorig, B.C. VBW 227
CANADA,
(604) 387-5121 Fax (604) 356-7280




Shurmway, S.E. 1991, Scallops: Biclogy, Eccigay ond Aquac ulture. Eisevier Scientific Publishing

Company. New York, 1.095pp.

Swonn, C. 1989 An Intrgduction to Scallop Farming Kevgor Aquasystems, Vancouver,
Canada. 56pp.

Avaniable from:

Kevger ACLasysterns

P.C. Box 48851

595 Burrard St

Varncouver B.C. V7X TAB

CANADA

(604) 224-2485

Walne, P.R.1974. Culture of Bivalve Molluscs: Fifty Vears Experience ot Conwy. Fishing News Books,
Farmham, Surey, England. 18%0p.

BiBUOGRAPHIES AND ON-LINE SEARCHES

There are a number of aguaculture bibliographies aovaiabie. These publicotions cover o
variety of practice!l fopics and are freguently species-specific in content, Other volurmes cover a
oaricular technology issue—hatchery production, for example. Several readily available aquacul-
ture bitliographies are listed below. Your local marine cdvisary agent or aguaculture specialist also
maintains extensive files of reference intormation thart is av Jilable 10 you for the asking or fora
norminal charge o cover copying costs. Several useful bibliographies are:

* Aquacuiture! Ecoromics and Marketing (January 1979-February 1991}

* Moliusk Cuiture (January 1985-July 1990)

* Aquaculture (January 19923

» Practicatl Aquacultture Literature Ii: A Bibllography (June 1989)

* The Potentials of Agquaculture: an Cverview and Bibliography (October 1989

* Interactions of Aquacuiture, Marine Coastal Ecosystems and Near-Shore Waters:
A Bibliography (May 1931}

These bibliogrophies are availoble from:
Aqguaculture Information Center
National Agricultural Litbrary

U.S. Department of Agriculfure

10301 Baltimore Blvd.. Room 304
Beltsvile, ML 20705-2351

(3013 5604-5558 Fox (301) 504-5472
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Another methad for locating specific technical information is th rough o computerized litera-
ture search. Your iocat ibrarian can be of assistance in completing this type of search. You also
have access to the National Agricultural Library at the address and phone number listed above,
which performs computer searches basard on keywords you supply. Computer literature searches
are particularly useful when attermpting 16 locate information dedling with very specific topics. If
you wish to use a computerized literature search service, be prepared with a list of specific key-
words. An example of kaywaords would be “American oyster* “culture,” ard “larva,” it you wanted
information on the cuiture of American oyster larvae. Keep in mind that the service takes time and
can be expensive. Be sure 1o ask if there is a fee charged for the sarvice.

If you have a computer with a modem, you can access gguaculture information through
the Aquacutture Network Information Center (AquaNIC). AquaNIC is g gateway to the wond's
electronic resources in agquaculture. AquaNIC is maintained at Purdue University i West Lafayette,
Ind., and is supported jointly by Purdue Univerity, the USDA Cooperalive Extension Service, and the
National Sea Grant College Program. A wide variety of information is available through AquaNIC,
Most documents can be viewed on a computer monttor, downlocded via modem, of sent to your
e-mail address. AQuaNIC also contgins on image directory that holds hundreds of pictures, short
videos, and slides in a variety of common image formats. One of the unique features of AquaNIC is
that it is also inked ta other aguaculture databases and bulietin boards via the Intemnet. The main
directory structure of AquaNIC is:

1. About AquaNIC
2. Search e-mail addresses
3. Search titles
4, Ssarch taxt
5. Publications
a. USDA Ragional Centers
1) Extension Publications
2) Technical Reports
3) Annual Progress Reports
b. Federal Govemment Reports
c. State Extension or Sea Grant Publications
4. Newsiottars
a. USDA Reglondl Aquaculture Centers
b. National Association of State Aquaculture Coordinators
c. State
7. Other Aquaculture Information ON the internet
8. Other Agquaculture Information NOT ON internet
%. E-mait Directory of US Agquaculture Contacts
10. E-Mail Directory of iIntermnational Aquacutture Contocts
11. Calendar of Evants
12. News Floshes
13, images
14. Job Announcements
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Far more information about AqualNIC, contact:
Mark Einstein

Dapartment of Animal Sciences

Purdue University

West Lafayette, IN 47907-1151

(317 494-4862 Fax (317) 494-4862

Internet: meinstei@hub.anc. purdue.edu

Aquacuure Proouct Caraloes AND DIRECTORIES

Supply catalogs and indusiry directores are extremely useful refarences and can be used to
locate suppliers of a wide variety of products and services. Appeandices contained within a numbar
of these publications list additional information such as seed suppliers. agency contacts, aquacul-
ture associations. marketing contocts, and reloted information. Anothar good source of equipment
suppliers is adverisernents in trade periodicals. When you obtain directories or catalogs, be sure to
obtain the current or most up-to-date edition. Tha catalogs listed here can assist in the planning of
your aquaculture busingss. The Rhode Island Sea Grant Marine Advisory Service. Rhods Island
Cooperative Exdension, of the R.1. DEM do not endaorse ony of the products or senvices listed within
these publications.

Supety CalaLces/Inpustey DiRecToRNEs:

* Aquaculture Magazing, Annual Buyer’s Guide and indystry Directory $15
Aquaculture Magazine

Subscription Departrment

P.C. Box 2329

Asheville, NC 28802

(704) 254-7334 Fox (704) 263-0677

* Northern Aqugculfure: Annugl Buver's Guide $7.50
Northern Aquacutture

4611 William Head Read

Victoria, B.C. V@B 517

CANADA

(604) 478-9209 Fax (604) 478-1184

* Asian Fisheries Directory 514 via irmail
Asian Fisherias Society

/o International Center for Living
Aguatic Resources Management

MC P.O. Box 2631

Makat, Metro Manila 0718

FPHILPPINES

63-2-818-0466 Fox 63-2-815-3183




P.O. Box 37
Stonington, Me t4ea1
(207) 367-2396  Fax (207) 367-2490

* Infernationgl Aguacuiture Trade Directory
Europeran Aquaculture Society

EAS Secratariat

Coupura Rechts 168

B-9000 Gent, BELGIUM

32-91-23-7722 Fox 32-91-23-7604

TraDE PERICDICALS:

* AQuQcuttura Fuope
Europaan Aquacultute Society
EAS Secratariat

Coupure Rachits 168

B-9000 Gent. BELGIUM
32-91-23-7722 Fox 32-91-23-7604

» Aguaculture Magazing
Subscription Department

P.O. Box 2329

Asheville, NC 28802

(704) 254-7334 Foax (704) 2530677

- atigntic Fish Farming
sland Prass Ltd.

P.O. Box 790

Montague. PEL COA IRC
CANADA

(902) 838-2515 Fox (902) 838-4392

» Bullatin of the Aguaculture Association of Canagg
Aguaculture Association of Canada

P.O. Box 1987

st Andrews, N.B. EDG 2X0

CANADA

(506) 529-4760 Fax (506) 529-4274

P.O. Box 416
Jonesvilla, LA 71343
(318) 330-4660 Fax (318} 339-4664
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» Eish Farm News

RR. #4, Site 465, C-37

Courtenay, B.C. VON 7)3

CANADA

(€043 338-2455 Fax (604) 338-2484

= Fish Farming Intemationai
21 John St

Lonctlon WCIN 2BP
ENGLAND

+ Fish Forming News

PO. Box 37

Stonington. ME 04681

(207) A67-2396  Fax {207) 367-2490

- Micd-A iC A

American Farm Publications, Inc.
P.OQ. Box 2026

Easton, MD 21601

(800) 634-5021

* Northein Aquacyliure

4611 Wiliom Head Road

victorig, B.C. V9B 5T7

CANADA

(604) 478-920%  Fax (604 A478-1184

« Quit of the Shell

Moliusc Cutture Network

Binlogy Deportment

Dolhousie University

Halifax, N.S. B3H 4J1

CANADA

(X02) 494-3610  Fax (902) 494-3736

« Watter Farming Jound!

Ccarroll Trosclair and Associates, Inc.
3400 Neyrey Drive

Metairie, LA 70002

(504) 454-8934 Fax (504) A4B8-4135

*» World Aguacutture

World Aquacutture Sociaty

143 JM. Parker Coliseurm

Louisiana State University

Baton Rouge, LA 70803

(504) 388-3137 Fox (504) 388-3493




DiReCTORY OF AGENCIES AND ASSOCIATIONS

AGENCIES [NVOIVED IN AQUACULTURE:

The organizations that follow can provide a wide range of valuable information and services,
from addrassing specific fopic areas to accessing general information. These orgarizations are
actively involved in aguaculture endeavors. It is sfrongly recormmended that you maintain reguiar
contact and request to be added to their maifing lisfs.

Robert H. Miller

Director

Rhode Island Cooperative Extension
Woodward Hail

University of Rhode Islond

Kingston, RI 02881

(401) 792-2474 Fax (401) 792-4017

Scott W. Nixan

Chector

Rhode Island Sea Grant

University of Rhode Island Bay Campus
Narraganset!, RI 02882-1197

{401) 792-6B00 Fax (401) 7B89-8340

Roiph Boragine

Director

Rhode Island Seafood Council

212 Main St

Wakefield, I 02879

(401) 783-4200 fax (401) 789-9727

The Rhode fsiond Seafood Council does not dlirectly market aquaculture products, but can be
heipful to you in developing a marketing strategy.

interstate Shellfish Sanitation Conference

Water Quality Program

2500 Broening Highway

Baltimore, MY 21224

{410y 631-3902 Fax (410} 633-0456

The ISSC publishes information on sanitation reguiations for culiure and handling of seafood
products. Their annuci mestings are the basis for recommended shelifish sanitation procedures
adopted by the NSSP program of the US. Food and Drug Administrafion.

Shelifish Sanitation Branch

Canter for Food Safety and Applied Nutrition
Food andg Drug Administration

200 C 5t S.W. (HFF-513)

Washington, D.C. 20204

(202) 254-3971 Fax (202) 254-3982
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Gary Jensen

Nationai Program Leader-Aquacuhture

USDA Extension Service-Aquacylture

U.S. Deparment of Agriculture

Room 3863 South Building

Washington. D.C. 20250

{202) 447-5468 Fax (202) 475-5289

This office s in reguiar contact with the Rhode Islana aquocuttuire axtansion spaciaiist,

victor Mancebo

Director

Northeastern Regional Aguaculture Center

University of Massachusetts, Dartmoutin

MNorth Dartmouth, MA 02747

(5083 999-8157 Fax (508) 999-8590

This organization is funded by the USDA It provides grant money For aquacufture research projects,
maintains a regronal aguaculture extension network, and publishes a regional newsletter,

AQUACUTURE ASSOTIARDNS:

You are encouraged 10 becorme a member of your local aquaculiture associgtion, fisalsa o
good idea to become g member of other regional and national aqgquadculture asseciations and
trade groups. These organizations publish requiar newsletters that are raplete with information
ranging from technical innovations to market trends. Aguaculture trade associations fraquently
sanve as an industry voice in the often-turbulent politicol arena. The costs of associagtion member-
ship are often minimal.

Armarican Tiapia Association
4243 Cosgrave Road, SW.
Kalona, 1A 52247

Aquaculture Council

Nationat Fisneries Institute

2000 M St NW.

Washington, D.C. 20036

(202) 296-5090 Fax (202) 2946-3663

National Agquaculture Association
P.O. Drawer 1569

Shepardstown, WV 25443

(304} 87 6-6666

National Sheilfisheries Association
Naturat Science Division
Southampton Coliege
Southarnpton, NY 11948

(516) 287-8418 Fax (516) 287-8419
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Ocean State Aguaculture Association
East Farm

Univarsity of Rhode Island

Kingston, R 0288)

{401) 783-6007

Shellfish Institute of North America
National Fisheries Institufe

20000 M St N.w.

Washingteon, D.C, 20036

(202) 296-5170

Striped Bass Growars Association
P.O, Box 5452
Ralelgh, NC 27650-5452

United Stafes Chapter

World Aquaculture Society

143 M Parker Coliseumn

Louisiana State University

Baton Rouge. LA 70803

{504) 388-3157 Fox (504) 388-3493

U.S. Trout Farmaers Associotion
P.Q. Box 220
Harpers Ferry, WV 25425

University ofF RHODE IsLaND Facutty Resources

A number of URI faculty researchers work with the aquaculture industry on specific problems. Balow
is a list of URE faculty, their telephone numbers, ond their general areq of expertise.

Jamas Anderson 792-4568 Aquaculture economics
David Bangtson 792-2372 Flounder culture

Joel Bodammer 792-2114 Finfish diseases

Terence Bradley 792-2114 salmonid culture

Victor Cabelli 792-5914 Water quaiity indicators
Robert Carlson 792-2334 Finfish disecses

Pel Wen Chang 792-2477 Shelifish diseqases
Stanley Cobb 792-2683 Lobster cutture

Joseph DeAlteris 792-5333 Oyster cuiture

John Gates 792-4584 Aguaculture economics
Willam Gordon 792-5108 Coastal zone Issues
David Nelson 792-5602 Bacterial diseases
Deannis Nixon 792-2147 Coostal zone igw

Lori Pivarnik 792-2072 Seafood sanitation
Richard Pollnac 792-4140 Fisheries anthropology
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Michael Rice 792-2943 Shellfish culture

Yuzuru Shimizu 792-2751 Algal toxins

Kenneth Simpson 792-2977 Aquaculture fesds
Theodore Smayda 792-171 Toxic: algat blocms

Jennifer Specker 792-2658 Fish endocrinology

Cathy Wessels 792-4569 Seafood market economics
Richard Wolke 792-2334 Finfish diseqses

AcuacuLTure TRAINING PROGRAMS

A wide variety of training programs is available to individuals entaring the aguaculture industry.
Courses range from short workshops to undergraduate and graduate degree prograrns.

For availability of short courses and specialized warkshops contact the aquaculture extension
specialist:

Michoel A. Rice

Department of Fisheries, Animal, and Veterinary Science
woodward Hall

University of Rhode Isiond

Kingston, Rl 02881

(4015 792-2243 Fax (401) 792-4017

For opplication materials and infarmation about the undergraduate (B.5.) degree program in
aquaculture at URI, contact the undergraduate enroliment coordinator at the Collage of Resource
Cevelopmaeant:

Deborah Camoll

College of Resource Development
Woodward Hall

University of Rhode Island
Kingston, Rj 02881

(401) 792-4507 Fax (401} 792-4017

For application materials for graduate (MS. and Ph.D.) programs in aguaculture, contact the
graduate anrolimeant coordinator:

Richard C. Rhodes

Deparment of Fisheries, Animal, and Veterinary Science
Woodward Hall

University of Rhode Island

Kingston, R! 02881

(4013 792-4184 Fax (401) 792-4017
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