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INTRODUCTION

AQUACULTURE, THE CONTROLLED CULTIVATION OF AQUATIC
organisms, is of great. economic significance to South Carolina's agricultural
I'uturc. The South Carolina General Assembly states, in amendmcnts to Title 2
of the 1976 State Code, that

"�. aquaculture has thc potential for augmenting existing commercial
and rccrcational fisheries and lor producing other renewable resources,
thcrcby assisting thc state of South Carolina in meeting its food needs
arid contributing to the reduction ol' foreign seafood imports into South
Carolina and thc United States, It is, thcrcforc, in thc state's intcrcst,
and it is the state's policy, to cncouragc the development of aquaculture
in South Carolina."

In recognition ol the importance of aquaculture to thc state and to fosrcr growth
of the imlustry, thc Sorrth Carolina State Legislature created the South Carolina
Joint I cgislativc Committee on Aquaculture  Title 2, Chapter 22 amcndmcnts,
South Carolina Code of 1976!. Thc Joint. Committee is responsible for coordi-
miting and planning all public aquaculture and mariculture development and
rcscarch in South Carolina. Thc Joint Committcc is also required to establish an
interagency advisory staff to assist in the development of plans and programs
rcla cd to aquaculture development. On June 20, 198S, thc Joint Committee was
I'ormally established and. charged  in Section 2-22-20! to:

1. Develop state policies and initiate legislative programs for aquaculture
development in South Carolina.

2. Promote a gcncral understanding of aquaculture among public agencies
and thc public sector.

3. Have stalT prepare and periodically update a state aquaculture develop-
rncnt plan which shall include an assessment of resources, opportunities
and constraints ... The plan shall specifically foster interagency and insti-
tutional cooperation in the development of aquaculture.

4. Request staff rcvicw of proposals for aquaculture research in South



Carolina to prevent duplication of effort,
5. Plan and encourage research and development programs aimed ai develop-

ing new aquaculture and aquaculture related industries.

The establishment of the Interagency Advisory Staff, with membership com-
posed of the S.C. Deparuncnt of Agriculture, University of South Carolina, S,C,
Coastal Council, S.C Departmem of Health and Environmental Control,
Clemson University, S.C. Wildlife and Marine Resources Department and the
S.C. Sea Grant Consortium, was mandated to assist ihe Joint Comrniuee in the
development of thc aquaculture development plan. Membership has also been
extended to the S.C. State Development Board and the SX.-Water Resources
Commission.

PURPOSE OF THE PLAN

The purpose of the Strategic Plan for Aquaculture Development in South
Carohna is to identify the relationship between the present status of the industry
in the state and its potential for expansion. Areas of particular importance
include ihe:

l. Identification of existing private and public sector aquaculture aciivities in
South Carolina;

2. Determination of a realistic development program for commercial aquacul-
ture and its required public sector assistance:, and

3. Identification of constraints to aquaculture development in South Carolina
and the furmulatiun of a plan tO remove conalrainta and Sumulate COm-
mercial development.

South Carolina's iraditional fisheries have always provided abundant yields of
finfish, crustaceans and mollusks. Alihough these fisheries may be producing at
or near their maximum potential, current demand for aquatic food products far
outstrips pmdrrction from traditional fisheries.

The development of a viable aquacuhure industry is the state's best hope of
Securing a rnOre COmpetitive place in the rapidly expanding SeafoOd markeu li
will also contribute io the economic diversification of South Carolina's impor-
tant agriculture indus iry.

DEFINITION OF AQUACULTURE

Aquaculture has been delined in many ways, but can basically be described as
agriculture in an aquatic environment, ln more technical terms, aquaculture has
been described as the cultivation of aquatic organisms in a controlled environ-
ment. Thus, the term aquaculture can be used io describe the culture of animals
and plants in marine and freshwater areas.

According to the South Carolina State Legislature:
"The term 'aquaculture' means the cultivation, production or marketing
of domesticated aquatic organisms. The term 'domesticated aquatic
organism' means any fish, aquatic invertebrate or aquatic plant that is
spawned, produced or marketed as a cultivated crop in the waters of
this state"  Amendment [e] of Section 40-1740 of the l976 Code!.



AQUACULTURK IN SOUTH CAROLINA

Aquaculture is not new to South Carolina. having been practiced since the latter
half of the lgth century, Oyslers  Crassosrrea virginica!, terrapin, carp  Family
Cyprinidae! and shad  Alosa sapidissiata! were cultured io the I9th century.
Today, aquaculture is being practiced in 42 of the 46 counties in the state and
species under cultivation include trout  e.g., Safnto irideus!, carp, catfish
 Ictafurus spp.!, marine shrimp  Penaeus spp.!, crawfish  Procarntkvus spp,!,
oysters, hard clams  Mercertaria spp.!, blue crabs  Caliinectes saIridus! and a
number of bait fishes. Detailed information ott the history and status of aquacul-
ture in South Carolina is provided in Volume II.

FACTORS AFFECTING AQUACULTURE DKVELOFMENT

Although imerest in aquaculture has increased in South Carolina and the indus-
try is expanding, there are a number of constraints on development which still
need to be overcome. The aquaculture industry in South Carolina has been hin-
dered by a lack of Iormal recognition. Unhke agriculture and commercial fish-
ing operations, aquaculture does not yet enjoy specific benefits and protection
under state law.

Regulatory Constraints
The permiulng process governing aquaculture enterprises is a major barrier to
potential investors. Depending on the type of activity proposed, perinits, certili-
cadons, licenses and variances may be required from local governments and
state and federal agencies. In fact, more than a dozen government agencies tnay
be invol ved. Furthermore, regulations designed lo manage wihl stock and hatch-
ery-raised fisheries sometimes inadvertently inhibit aquaculture activities,

Fnvironmental Concerns
The state's freshwater and saltwater resources are relatively clean and suitable
for aquaculture; however, because of the need for strict health standards for
human consumption of bivalve shellftsh, for example, some coastal areas
rcinain unsuitable for harvest of these animals. High-density residential and
commercial development along coastal and inland waterways will only worsen
this problem.

Financial Needs
Lack of recognition also hinders the financing of aquaculture operatiorn.
Although many avenues of funding are open to agriculturists, these are not
always available to aquaculturists because aqua:ulture is generally considered a
high risk business. Most of the state's aquaculttnie ventures have too short a his-
tory to provide documentation for reliable cost analyses. This adds to the diffi-
culty in attracting investment capitaL

Marketing Restrictions
Other restrictions on aquaculture development in South Carolina include lack of
market information, limited ptocessing facilities, water resource quality, con-
flicts with other uses of the land, and technological gaps. Most ol' the state' s
aquaculture production is marketed locally, As the indttstry expands, broader
markets and better distribution channels will be required to sustain industry
profits. Currently, there is little processing of seafood or agricuhure products in
South Carolina; in-staLe processing could increase profits and also provltle a
new industry for the state.



Knowledge and fnformation
Finally, aquaculture vf some species is hindered hy lack of knowledge. For
example, culture of marine shrimp is limited by lhe difficulty of obtaining juve-
niles: research on hatchery methods and maturation technology could overcome
this hindrance.

ORGANIZATION OF TFJE STRATEGIC PLAN

The Strategic Plan for Aquaculture Devclopinent in South Carolina is organized
into two volumes. Volume I provides a concise summary of the opportunities
and constraints that face the industry tn South Carolina and offers 4 l recommen-
dations to enhance the growth of aquaculture. Volu.me Il presents the reader
with more detailed information on the current status of the aquaculture industry;
it is divided into six sections for quick information retrieval. The conceptual and
structural organization of this plan was taken I rom "Aquaculture Development
in New York State," a final report of the New York Sea Grant Institute to the
New York State Legislature in 1985. The New York plan provided a compre-
hensive review ol the basic issties and needs of aquaculture and served as an
invaluable information source.



THF. REGULATORY ENVIRONMENT

AQUACULTURE IS A FAIRLY NEW USE OF COASTAL AND ~ND
resources in South Carolina. ln order to be successful, a variety of natural
resources may be required for each operation. Local. state and federal regula-
tory agencies seek to allocate these natural resource nods through a permitting
system, By incorporating both agency and public comment in the permitting pro-
cess, the interests of the aquaculture operator, other resource users and the gen-
eral publ ir. can be considered

These factors, however, combine to make the existing permitting process com-
plex and time-consuming for the prospective aquaculturist. In most cases, sev-
eral regulatory agencies are involved, and a number of permits, licenses and cer-
tificatious are required. A sueamlined permiuing process has not yet been
structured for aquaculture; therefore, extensive delays may occur between the
conceptualizadon of the aquarulture operation and its realization as a function-
ing enterprise.

ACCESS To STATE LA>VDS AND NAVIGABLE WATERS

The state of South Carolina owns, in trust, an array of diverse resources, stretch-
ing from the mean high-water mark along the coast to the three.-mile territorial
limit of South Carohna coastal waters, As acknowledged in a 1982 report to the
S.C. Coastal Council Committee on Leasing of Submerged Larids, underwater
"property" is becoming a topic of expanding interest as the use of public lands
by an ever-growing population continues to increase.

South Carolina exerts little control over the use of its submerged lands compared
to seine other coastal states. While the comprehensive S.C. Coastal Vanagemem
Program does control acuvities in the v iuers of coastal South Carolina, there is
no direct control, i.c., leasing ot submerged lands by thc state, except in thc pas~



for oyster cultivation  up to May 19NA!, phosphate and sand mining. and tiie
granting of righLs-of-way for pipelines or utility lines. Particularly for aquacul-
ture development, the state needs to evaluate the way it controls these lands to
ensure proper management and use of the resource.

Recommendations
~ The S.C, State Legislature should reaffirm its support of aquaculture deve1-

opment in South Carolina,
~ The S.C. State Legislature should establish, through legislation, a state-

wide aquaculture leasing program. Subsequently, all language referring tii
'culture', 'shellfish culture', and 'mariculture' should be removed from

existing statutes  Section 1 and 3, Arucle 5 of' Chapter 17, Title 50 of the
1976 Code of Laws!.

~ Thc S.C. State Legislature, through the state-wide aquaculture leasing pro-
gram, should assign primary responsibility for making submerged lands
and waters available for aquacuhurc development.. A conference of rele-
vant state agencies, including the S.C. Wildlife and Marine Resources
Deparunent - Marine Resources Division  SCWMRD-MRD!, the S,C.
Coastal Council and the S.C. Budget and Control Board, should be con-
vened to identify this primary responsibility.

~ Thc Primary Agency should bc given ihc authority to issue leases of sub-
merged bottom and/or the u ater column for shclli'ish, finfish, and plant.
aquaculture. The leases should convey a necessary dcinee of exclusivity
to minimis the risks to the aquacuhurist caused by pollution, vandalism,
theft, and other forms of encroachment, while protecting common Iaw
rights of the public.

~ The Primary Agency should, in consultation with academic and industrial
parties, establish appropriate standards for thc terms of'aquaculture leases,
including size and duration, and criteria for perforntance that outline pro-
duction, usc and resource protection within thcleasc, including the exocu-
uon of performance bonds as a guarantee,

~ The Primary Agency should consider the adoption ol' other aquaculture
lease specifications, including f'ecs, royalty payments, assignahiiity and
terminauon of lease agreement~, also in consultation whh academic and
indusu iai parties.

PR !TECTION OF NA'V[ ;AT[ !N AND WATER RESOURCES

Thc U.S. Army Corps of' Eiigineers permit program seeks to prevent the unne--
cssary alteration or obstruction of' navigable waters of thc United States, anil to
protect and maintain the quality of the nauon's water resources. The same of
South Carolina also administers programs of its ov n to protect navigaii in aiiii io
regulate thc placement oi' suucturcs or dredge and fill into waters iif fhc state.
This responsibility is divided among three agencies: the S.C. Coastai Council
regulates acuvities in "critical areas" along the coast; the S,C. Budget and
Control Board has jurisdiction over the remainder of the state's subrncrged lands
in non-cridcai areas; and the S.C. Deparunent of Health and Environmental
Control  SCDIIEC! regulates thc disposal of dredged or fill material statewide
through its State Water Quality Certification Program.

Addiuonafiy, all concentrated aquatic animal production facilitics, as defined in
Section 122.55 of the Federal Register  Vol, 45, No. 98, pg, 33446!, are point
sources subject to the National Pollutant Discharge Elimination System
 NPDES!, according to the U,S, Environmental Protection Agency. The regula-



tion designates production levels below which an NPDFS Permit may npt be
required. The state ol' South Carolina is a delegated state for administering the
NPDES program,

The South Carolina Pollution Control Act  Section 48-1-100! requires that a
permit hc obtained by any person proposing to discharge wastes into waters oF
thc state, Therefore, all proposed aquaculture Facilides must submit a NpDES
application to thc SCDHFC.

Re comme ndati ons

~ The S.C. State Legislature should request that representatives of the S.C,
Department of Heahh and Fnvironmcntal Control, S,C. Coastal Council
and S.C. Water Resources Corntnission on behalf of the S.C. Budget and
Control Board meet to dcvclop a process by which a prospective aquacul-
turist need only prepare and submit one application form  containing the
information required by all three agencies} for considerationby the state.

~ The S,C. Department of Health and Environmental Control should c larify
its lvlPDES Permit regulations ftir the aquaculture industry, This should bc
done once licld tests and data analyses are completed by thc S,C, Wildlife
un<] Marine Rcsourccs Department, the University of South Carolina and
Clcmson University nn a number of existing operations. The phrase "...an
evaluation of thc proposed discharge for water quality impacts" should be
dcl'incd, Aquaculture is unique m that it involves thc culture of aquatic
organisms in waters not unlike the natural environment; this must be recog-
nised within South Carolina's NPDES permitting system as it is in federal
regulations.

AQUATIC ORGANISMS AND THE LAW

h5any sta e regulations governing aquatic species have been developed to man-
age commercial and recreational Fisherics. Recently, several laws have been
passed allowing the culture of selected aquauc species; but on the whole, the
regulation of aquaculture species is based on traditional fishery laws. This has
resulted in some confusion as how best to govern the use of aquatic organisms
in c uhurc environments.

As a result, certain fishery regulations are inappropriately applied to species
selected for aquaculture. More likely, however, are the cases where certain safe-
guards or screening of aquaculture s~ies are not applied al all. This situation
can be critical when looked at within the context of, for example, the importa-
tion of'exotic spec ics and disease transmittak

Recommendations
~ The S. C. State Legislature should empower the S,C. Wildlife and Marine

Resources Department to establish reguladons for the aquaculture of all
species - fish, moliusks, crustaceans, plants - with potential in South
Carolina.
The S,C, Wildlife and Marine Resotuces Department should clarify and
consohdate its rules and regulations regarding the aquaculture of marine
organisms and establish pcilicies which cover all salt and freshwater cul-
ture species - finfish, shellfish and crustaceans � with potential in South
Carolina.

~ The S.C. Wildlife and Marine Rcsoiirccs Department should estnhlish a
permitting mechanism for possession, tmporLitt !n and trun~lx!rtatton of



species used in aquaculture. Species permits should stipulate the cultur-
ist's right to exclusive ownership of the species cultivated.

~ The S.C. WUdlife and Marine Resources Department should undertake a
critical review of its restrictions against the commercial aquaculture ol
game fish and should consider appropriate restrictions on the identifica-
tion, transportation and marketing of cultured fish so as to allow comrner-
cial culture while minimizing illegal sales of wild gamefish.

LOCAL GOVERNMENT REGIjLATI !NS

Municipal zoning regulat.ions do not address aquaculture per se, but would prob-
ably recognize it as an agricultural land use if an operation were proposed,
Although no specific zoning presendy exists for aquaculture operations in the
state, a local governing body could create such zoning as a means to promote
aquaculture development in their community.

However, in coastal cornmunitics competition among land-use interests  e.g�
aquaculture vs, industrial development! could create a restrictive zoning envi-
ronment adverse tu aquaculture development. ln addition, once ari aquaculture
operation is in place, it may be subject to regulation by the broad police powers
of thc community.

Recommendation
~ Thc ten Councils of Government  COG's! throughout South Carolina

should identify and develop tools for municipaliues to use in accommo-
dating aquaculture into their planning and zoning activities. A model plan-
ning and zoning ordinance should be prepared by the S,C. Sea Grant
Consortium, in cooperation with the COG's, and made available to munic-
ipalities.



FINANCING AQUACULTURE OPERATIONS

The development of thc aquaculture industry requires significant capital invest-
ment for startup of commercial operations and the support services and asso-
ciated businesses related to these operations  NYSGI, 198$, To date, aquacul-
ture in Soul.h Carolina has been characteri~ed by small operations having only
limited tinanc ial needs. However, the growth of aquaculture as a significant eco-
nomic enterprise will depend on the availability of capital at reasonable rates.
Funds exist wilh private individuals, investors and conventional lending sources
at the state and federal levels. However, these funds have not been made availa-
ble due to production and marketing risks associated with the industry, the
lender's lack of knowledge of the aquacuhure "business," and the problems
~nherent in the regulatory arena.

An aquaculturist requires land, water, energy and labor; his costs depend to a
large degree on availability and existing demand  NYSGI, 1985!. In South
Carolina, land can be more easily obtained at inland locations, away from major
rivers, lakes and the coast. The heavy demand for waterfront and coastal proper-
ties has crested an expensive market beyond the reach of most aquaculture oper-
ations. The requirement of high quality waters for aquacuhuie operation adds
additional constraints on its development, The chemical, physical and biological
integrity of surface waters must be examined before such waters are used in
aquaculture. Seventy-five percent of South Carolina's major rivers mee  the
1982 federal goal of "fishable/swimmable" waters of Class AA and A iKnowles,
1988!. On the other hand, one-third of the state's estuarine waters are currently
closed to shellfish  bivalve mollusks! harvesting because of bacterial polluuon.
To this must be added the other industries and activities that compete fo r u-'4 <I
these waters, such as boating, swimming, recreational and commercial fish~ng,
public demands on water supplies, and commerce. Competition I' or these



resources will only continue tu intensi y. Additionally, in South Carolina, ihc
costs of cncrgy and labor have begun to reach exorhitantlv high levels; inadc-
quatc sources nf utiliucs and labor may present problems in niral and undevel-
oped Ix>itious of the state,

Recomme»drrri o»
~ The appropriate state agencies, including thc S.C, Wildlife and ivtarinc

Resources Department, thc S,C. Coastal Council, the S.C Deparlrncnt ol
Iiea! th and Environmental Control, and thc S.C. Budget and Control
Board, should develop a state-wide plan to allot space for ii!1 rises of
aquatic rcsourccs with particular emphasis placed on aquaeultiire,

A number of indirect costs must also bc absorbed by any aquaculture operation.
A pnmary cost to the aquaculturist is providing security for thc properties
involved; theft o  cultured animals is dcvastali ng to thc viability of' an operation.
Edisto Shrimp Coinpany of Edisto Island, S,C, must employ an off-duty police-
man to protect against thcR of cultured organisms from its marine shrimp farm.
This has resulted in five arrests and convictions; however, thc penalties were
eventually reduced to small fines, which were hardly a deterrent.

Recomme»dario»

~ Thc S.C. State Legislature should enact legislation to protect property ol
aquaculture operations through the provision of severe penalties for theft
and vandalism.

Another significant cost, which is often overlooked, is that associated with the
existing rcgulaiory framework in South Carolina. Permits, licenses, ecrtifica-
lions and other perrliissiorls arc required for activities irlvolving access to state
lands and navigablc waters, protection of navigation and water resources, envi-
ronmental controls  water quality and pollution, wetland protection, etc.!, fish
and wildlife management, and local controIs and zoning. More thun a dozen
state and federal agcncics can hc involved in thc regulat.ion of aquaculture opera-
tions; however, each vcnturc is di 'fereni and requires a ease-by-case analysis to
determine what permits may bc nccdcd. Local niunieipalities  county, city,
town, public scrvii:e district! present. another level of possible confusion, inso-
much as each has dcvcloped and imp!cment xI its ov n rcgu!atory structure
v:hich usually docs not rccognirc aquaculture in its laud usc clitssilieauons,

Reco mme»daliu»

~ The S.C. Sca Grant Consortium, wrth guidance from lhc lnterigen;y
Advisory Stalf, should cuiitinu<: to revise and make available.'i guidebook
outlining thc permit process for aquuculiurists in South Cariilina.

It is likely that a prospecdive aquaculturist might have tn corrcspond with local,
state, and federal resource agencies in several different South Carolina cities in
order to satisfy regulatory requircmcnb, State and federal agency offices are
located in such cities as Charleston, Columbia. Beaufort and Conv ay. In addi-
tion, several of the necessary permits and/or ccnifications may involve addi-
uonal costs for compliance. The process of obtaining permits, especially if adju-
dicative hearings are necessary, is expensive and time-consuming. Indeed, once
the capital is raised, delays in the receipt of rcquircd permits often prevents thc
CulturiSt frOm uSing the capital tn general.e income.

Rcco»s»ie»daiio»

~ An Aquaculture Permit Assistance Office should be created to assist aqua-

10



cultutists seeking to obtain permits and to provide infcxmaQpn and gujd
m~t thee ind vidualsmoe ~ns mb kdinml~ng
cuhure ventures in South Carolina,

As mentioned above, the number and types of permits needed will depend to a
large degree on the species to be cultured, the technology to be used and the
size and Iocauon of the operation. The process by which an aquaculturist identi-
fies what permits are needed and then obtains them can be very time~uming
and, in South Caralina, may lake frOm 2 mOnthS tO 3 yearn  Or kmger! tO com-
plete  DeVoe and Whetstone, 1987!. An analysis of the costs assachted with the
permiuing process has not been conducted; however, the indirect costs of the
permit process mi ght be greater than the direct costs  NYSGI, 1985!. This is due
in large part to the fact that few laws or regulations are designed specifically to
promote or pmtect aquaculture. Many existing hnd-use restrictions and envi-
ronmental regulations reduce economic incentives to aquaculture by creating
uncertain delays in permit processing.

Recomtncndati ons

~ The S.C. State Legislature should exempt aquaculttue operations from tra-
ditional 1 ishcries laws and regulations where appropriate, consolidate pert-
inent existingg legislation. regarding aquaculture, and develop legislation
to l'il l in any gaps so as to balance the needs of the aqtuLuI turLst with
those of other aqua.tic users.

~ The S.C. State Legislature should develop a mechanism by which an appli-
cant need only apply at a central location for all permits, hcen sea, etc., i.e,
"one-stop permitting,"

Constraints on Obtaining Financing
Many aquaculturists, from both the private and public sectors, believe that the
greatest need in aquaculture today is financial. The current climate of scarce
capital does not bode well for the aquacuhure industry; high fronted costs for
land, water and energy arc also barriers to the development of aquaculture, lt is
this high-risk environment - in which the regulatory process delays start-up,
technology is still being developed and refined, natural disaster could occur,
and the level of information and experience is greatly liinited - that presents
problems for entrepreneurs and investors interested in iruuating aquaculture ven-
tures.

Aquaculture is a new and growing industry in South Carolina. Many aqtuL'ultur-
ists, who do not have much experience, are now initiating new entaprim.
Lenders and investors are unfamiliar with lhe industry and thus perceive it as
high-risk. Leaders have generally been unwilHng to provide loans to aquacul-
ture. Consequently, capital has primarily been provided from privale investors
or the aquaculturist provides his own capital. As the industry expands, a variety
of business capital sources wiH be approached. If aquaculture is to become a
viable economic indusuy in South Carolina, there wiH need to be more capital
available to fund mdustry expansion. Both Ienders and investors wiH need to he
educated about the industry, including its production aod rriarketing aspects, as
well as the risks associated with various types of aquaculture ventures.
Information and technical assistance must be made available to lenders, invm-
tors and producers to improve management and planniiig sktHs.

Recommendation
~ The Clemsou Cooperative Extension Service, the S, C. Marine E»nsio"

Proyam, SC9/MRD-Marine Resources Division and the Univc«ity of



South Carolina should continue to generate Production Budgets and
Economic Feasibility Updates I' or those species which have shorl. to mid-
lerm potential in South Carolina, They should also develop a coordinated
mechanism to make the Budgets and Updates available to lenders, inves-
tors and entrepreneurs,

Aquaculture, as practiced today, is based both on scicntilic study and actual field
experiences  NYSGI, 19g5! Success of an aquaculture operation depends not
only on a working knowledge of the techrucal and biological aspects of the sys-
tem, but also of the site  location!, environmental conditions, and quahty of lhe
area. Because of these factors, each operation is indeetl different and establish-
ing a track record for investment is difficult, A short-term tax and loan incenuvc
program to stimulate investment to create large corporate operations would
greatly assist the growth of the aquaculture industry.

Recommendations
~ The Tax Commission should establish a program of tax credits to stimulate

investment in aquaculture to attract investors from inside and outside the
state.

~ The S.C. State Development Board should establish a revolving loan pro-
gram fOr start-up Capital for aquaculture to attract investment in South
Canilina.

Most aquaculture businesses must operate with plans lor contingencies,
Catastrophic losses of property and product could result at anytime froin storms,
floods, power outagcs, pollution, and discase. Aquaculturists do indeed need
insurance coverage; however, private insurance for this industry, while availa-
ble, is quite costly, Federal crop insurance is currently available through the
Federal Crop Insurance Act of l976  amcnded 1980!, The Act authorizes thc
Federal Crop insurance Corporation  FCIC! to insure producers ot agricultura1
commodiues against loss of the insured commodity due to unavoidable causes;
thcsc commodiucs include aquacultural species. However, FCIC insurance is
not available unless the FCIC Board first detcrmini:s that the income from the
agricultural commodity in question constitul.es an insportant part of thc total
agriculture income of thc county where the applicant's operations are located
 NYSGI, 1985!.

RecomIriertdariort
~ The S.C, Departrnenl of Apiculture, with the assistance. af the Clem son

Cooperative Extension Scrvicc and the S.C, Wildlife and Marine
Resources Department, should assist aquaculture producers in obtaining
coverage from the Federal Crop insurance Corporation.

information on the aquaculture indusu y in the United States is quite limited; the
same is true for South Carolina. Detailed information ou production, cost, and
price data is available only for a few cultured species in South Carolina  e,g. cat-
fish, crawfish, and marine shrimp!. This is due primarily to three factors:  I! the
fragmented and diverse nature of thc industry; �! the very limited and, in some
cases, non-existent track record of many potential aquaculture operauons, and
�! the lack of a record-keeping and reporting mechanism to provide annual pro-
duction and cost. figures. Additionally, the current proprietary nature of aquacul-
ture technology, techniques, and markets has understandably made producers
reluctant to provide detailed information to public sector researchers. Add to this
the fact that 4ttle is known about market supply and demand for cultured prod-
ucts, and the information gap widens.
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The financial community thus perceives aquaculture ventures as very high-risk
investments. Traditional lending institutions do not usually lend money ro start-
up companies and those who do charge higher interest rates  Raymond Rhodes,
SCWMRD, personal communication!. The aquaculturists' lack of adequate col-
lateral exacerbates this situation  NYSGI, I985!.

Furthermore, information on the practicality and profitability of aquaculture
operations remains scarce. Investment interests are usually not aware of the
opportunities that exist in this industry. Data on the contribution of local aqua-
culture firms  and commercial fisheries! ro the supply of seafood retailed in
South Carohna and elsewhere are not available; the contribution to seafood pro-
duction by outside firms  U,S, and international! also is not known. This infor-
mation is necessary in order to develop a positive investment climate.

Recirmrrr err rfrrir'rr rrs

~ The S.C. State Legislature should empower the S.C. Wildhfe and Marine
Resources Dcpartmeni to collect and make available information on total
production and product value for the aquaculture industry, where such
inf'ormation would bc protected under a confidentiality clause as is done
in the commercial fishing industry,

~ The S.C. State Development Board, working with S,C, Wildlife and
Marine Resources Department, S,C. Department of Agriculture, S.C, Sea
Grant Consortium and the universities, should develop and implement an
informal ion campaign to promote irr-state and outside investmcnt in Sourh
Carolina aquaculture operations.

MARKETING AQUACULTURE PRODUCTS

The seafood industry in the United Slates represents an important segment of the
nauon's economy. The National Marine Fisheries Service  NOAA, U.S.
Department of Commerce! estimates that the seafood industry contributed about
$10 billion to the annual gross national product and employed mere than
300,000 individuals in 1985  GAO, l986!, However, while seafood exports in
1987 exceeded $1.5 billion, seafood imports reached a record $5.7 billion,
resulting in a record $4.2 billion trade deficit  USDA, I988!.

The reasons for this are essentially two-fold, First, the vast majority of U.S. fish-
errnen concentrate their harvesting on a small number of high-value species; for
instance, in South Carolina, the penaeid shrimp fishery is by far the most signifi ~
cant. This has led to the depletion  or leveling off! of a number of commercially
important fishery wild stocks. Coupled with this is the trend by thc American
consumer to purchase more seafood. The resultant demand for an ever-
dccreasing supply of wildsiock seafood has underscored the pote«al inrpor-
tance of aquaculture as a supplemental source of 6shery protein. Indeed, accord-
ing to the U.S. Deparuuent of Agriculture �988!, cultured seafood products
accounted for 7 percent of the total seafood consumed in the United States in
I987.

Constraints on Market Improvement
Aquaculture in South Carolina is just reaching the point now thai production and
marketing options must be considered jointly. Currently, most South Carolina
producers market their products locally to meet local demand, However, if aqua-
culture is to develop as a major economic enterprise, other marketing chaiinels
must be identified and developed. Efforts ro develop opportuniiies in tbc



At!anta, Georgia market in the mid-term, and the Northeast and rnid-Atlantic
markeLi in the long-term, can provide the basis for continued and healthy growth
of thc industry. Of course, loca! marketing efforts, focusing on restaurants, cater-
ing ouifits, ethnic markets, sale to live haulers, sale to retail outlets, farmer' s
markeLs and recreational pond stocking, should not be ignored.

Although inforntation exists on production and processing of wild-stack fisheries,
little data are availab!e on many cultured ptoducLs. There is a lack of information
on quandty and type of seaf<x>d consurncd by South Carolinians, Furthermore,
information on Ihc amount o  South Caro!ina fisheries products entering nationa!
and internatiOnal markets is .ipcculativc. Without the data, investors, producers,
and distributors do not have adequate information Io assesi thc forcei a 't'ecting
the marketplace. Studies need to bc con<hie ed to ref! ect c hanging and current ec o-
nornic c<mditions and to predict fut0I c market prefer ence».

A ceo rrt meri dr<rio ns

~ 'I" Itc S.C. Department <>f Agriculture, Ihc SC'O'MRD-Seafo<>d marketing
Section and Clem»on Univcr»<ty ihould collect, ana! yze and pu!>!i»h
infiirmatinn abnut Ihc exiiting icaf<xxl ntarketing structure and the mar-
ket p<itcruial for aquaculture producti iii South Curiilina

~ Thc S.C. Sea Gratit Cons<trtiunt should identify neces»;try market research
and exteniiOn prOgrainS t<i aiiist aquac <i!lure produCeii.

The growth ol' the South Carolina aquaculture industry will be accelerated on!y
through the identification and developrnen. of expanded markets. Marketing
channels for species such ai marine shrimp and hard clams are currently unlim-
ited; however, future production of these and other specici will depend on mar-
ket expansion. Without market development, increased aquaculture produtuon
could result in oversupplies of seaf<x>d producti, limiting continued industry
growth  NYSGI, !9I!. Additionally, market d vclopmem erin alio reduce
potential conflicts between <,ultured and traditiona!ly-hurveitc<f prtxl<icti, a con-
cern cxprcsicd by mentbers of Sou h   ar<ilina's commcrcia! tiihing induitry,

Recontrnetxdalions
~ The S.C. State Devclopmcnt Bo;ud and t!te S. '. Depart<tie<it of

Agriculture should, with Ihe asiiitance oi the S . Wh]R D-Marine
Rcsourccs Diviiion. promote South Carolina ai a prinie location for the
dcvclopment ot'aquaculture.

~ The Governor's Office of Energy, Agriculture and Natural Reiources
should estab!iih an advisory council consisting of representatives of
indtlstry, government and academia '!o provide advice Io the state to
ensure that aquacu! ture market dcveloprnent acnvidc» and policies con-
tinue to reflcet industry characteri!ties and needs.

~ The S.C. Department of Agriculture and SCWMRD-Manne Resources
Division shou!d assist the aquaculture industry in promoting its produeLs
through the establishment and use of trademark and other specialized
marketing efforts.

Thc South Carol~na aquaculture industry consists primarily of independent cul-
turisLs. Growers are faced with problems when trying to compete. in large mar-
kets. The tndtvidua! culturist does not produce enough product to supply thc
markeL Structura! mechanisms such aS jOint ventures and cOoperatives ~ight
provide the means whereby individual producers can joindy purchase and share
Large items of equiptnenL I'eed and seed, and work together to provide enough
product at the. right time for the market to absorb. These structures provide cul-



turists more control over all aspects of their industry - production, processing
and marketing � while maintaining the benefits of a decentralized industry.

Kecomrriendan'onx

~ The S,C, Department of' Agriculture shouM provide assistance to aquacul-
turisLs intcrcstcd in developing coordinating arrangements, including pro-
ducer cooperatives, joint ventures and market orders,

~ The S.C. Department of Agriculture should explore the possibilities of
establishing joint processing facilities to accommodate agriculture., sea-
food and aquaculture products.

Fresh, v hole products are not the only way to market aquaculture commodities.
WVilh the development of a variety of product forms, new markets in and outside
ol South Carolina can be penetrated. In Louisiana, for example, research has led
to the development of a "soft-shelled crawfish" product, desirable because it
allows for broader distribution to markets beyond what the fresh product could
reach.

Ke rom men dati ori
~ 'I'he state's research institutions should identify  with the assistance of the

aquaculture industry! and undertake programs to develop new food and
non l'ood product lbrms for South Carolina aquaculture products,

It is imperative, regardless of thc. species, that aquaculture products hc of high
and consistent quality. Today's consumers are better educated and more quality-
conscious than ever before. Thcrelore, v holesalers and retailers arc forced to
buy the highest quality products in order Io meet the consumers' discriminating
utsics. According to the U.S, Department of Agriculture �988'I, most aquacul-
ture processors maintain high quality standards through self-inspection pro-
grams. Nevertheless, it may benefit aquaculturists in South Carolina if the indus-
try as a whole were to establish uniform standards. Such standards should not
only he sci. in production, but also in processing and u ansportation.

Rerommeiidari on
~ The S.C. Department of Agriculture, with the assistance of thc S.C.

Wildlife and Marine Resources Department and the S.C. Department of
Health and Environmental Control, should assist the South Carolina aqua-
culture industry in establishing necessary product specification  quality!
standards for aquaculture products.



RESEARCH, EXTENSION AND EDUCATION
THE DEVELOPKIENTOF THE AQUACULTURE INDUSTRY DEPENDS
to a great extent on the generation, analysis and delivery of new data and infor-
mation. Because aquaculture is still an immature endeavor, relatively few fnan-
c ially viable operations exist, These entrepreneurs are generally unorganized and
luck the necessary resources to generate and interpret technical information
required to improve their economic situation  NYSGI, 198S!. They ate also
faced with a similar dilemma when seeking this information from universities,
colleges and technical centers; few comprehensive programs and courses are
available. Thus, those seeking entry into the industry have diAiculty acquiring
the skills necessary to succeed  NY SGI, 198S!.

The National Aquaculture Development Plan  Joint Subcommittee on Aqua-
t:ulturc, 19S3! underscored the need for additional efforts in ~h, educauon
and training, The plan identifies the following areas where research information
on culture species is lacking: life history and general biology; genetics and repro-
duction; growth and behavior; nutrition and diets; environmental requirements;
facility engineering and construction; control of disease and parasites; production
of seed stock; and predation and mortality. It also identifies the inadequacy of
pilot-scale testing and demonstration facilities, limited effectiveness of inforrna-
tion transfer and technical assistance programs, and tbe shortage of trained aqua-
cultural workers as imponant constraints hindering the growth of the industry.
Academia can be ihe source of reach, education, and training required by
aquaculture, as it has been for the agriculture indusuy over the last century.
South Carolina has already taken steps to address many of these needs and
opportunities. Nevertheless, a coordinated and comprehensive framework for
aquaculture reseaich, education and technical assistance programs has yet to be
established.



ke roman ndat jan
.- C,>i>in>ill«' <>n Aquaculture sh<juld c. jul>lish a

,� inst>«jtc! to f«jjs and coor<hnatc existing research
and:dii at>on<>i pr<>gr jjns in thc state. It sti >uld i<lcntify and obt in
r<is< liifc . s to bf !aden ex i sting aquaculture. programs and to dcvclop ncw
ar as <>I ex pert isc.

RL'SF ARCING PRO i RA MS

Much rcsciirch in aquacijltfjrc is yct I<> t>c conducted. 'I'hc aquaculture industry is
at a point   h  rc. it  t«s riot y  I i>ave thc resources available to address many of
thc intcjrrnztj<>n n cds it hii>c Most South Carol>>>a compani .s arc without thc
rcsourccs to linancc research and development protects. Those that sponsor
rcscar<'h usijatly cons><ter thc rcsut«s proprietary. Thcrelore, the pub ic sector
might bc thc rnostappropriutc source of research funding at this point.

A review ol federal and state programs that support aquaculture research is
inclu lcd in Volurnc I I.

EXTEN.jl !N k, TEC!}NOI OGY TRANSFER PROGRAMS

Knowledge generated from research programs must somehow be communicated
in a form most useful to dic aquaculture industry. Training and extension pro-
grams serve as a primary means of tnnsfcrring this knov ledge into practical usc
and constitute a necessary link between the information "generators" and "uscrs."

Extension Needs

To enhance and improve aquaculture extension in South Carolina, intensive
training in aquaculture should be provided t > area exicnsion agents, Providing
them with v atcr quality test kits would help extend incxpensivc analytical sup-
port services to ijquacut turistas. The agents should also have access to markcdng
summaries so they may advise operators where to sell their product.

Recant mendnr ion

~ Thc S.C, State Legislature should provide funding to support training pro-
grarns for state personnel involved in aquaculture extension work at
research and education institudons located throughout the state. Such
trainmg should include proyarns in stocking, harvesting, processing, mar-
keting and financing.

STATE EDUCATION AND TRAINING CAPASII.ITIKS

A vital aspect of any state s research capability is its commitment to educate and
tiain people lor the variety of occupations upon which aquaculture research and
the industry depend, An important measure of South Carolina's capabilities is an
assessment of human resources and educational programs, as well as research
facilitics dedicated to aquaculture in the state, Commitment to exceltcncc in
aquaculture education requires the attraction of high-caliber faculty and students
to ensure productive research and the economic vitality of the industry, To bring
about such excetlence, it is necessary for the state to coordinate its diverse edu-
cational programs so that h may gain national and international prominence in
aquacultttte research and obtain support frotn federal and private sources,
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I4ucatlon and Training Heedsculttsce generally have had extensive experienceindividuals intcrcstcd in aquacu
and tmining in either academiadernier cif business and industry  NYSGI, I 985! .

thc coniluci pf aqtsssc>t~e p
diverse skills and advanced levels of trtn ing Industry g owth wiH pl ce greater
deman<t» on South Carolina s educ=a> rial s stem.

I cchnicul ailil academic tiairung pr&gnsms can adtlress tile educal onaI ileeds of
aqttacultnre industry remains visib

future, school-aged children need to be made aware of aquaculture. its principles
and its rulc in providing job opportttnities and meetmg the demands of consu-
mer» lor qual ity scalood products.

ln ionibinuiion, uilequaic resources exist in South Carolina to begin buildirig
needed education and uaining progr>ms to service the growing aquaculture
industry. Ilowcver, reallocation of existing resources and additional new
rc»o«rcc» v ill hc rcq«ired to provide the necessary expertise..

I'he cooperation and coordination of all of the state's educauonaI institutions are
es»c ntial iii provide adequate c duce tiori and training at minimal cost.

kecum «>endaririns
~ Academic degree programs shottld be strengthened to provide the educa-

tional exposure and training necessary for the growth of the aquaculture
indu»lry. Coopcmtive programs among thc state's academic institutions
should bc suongly encouraged. It is recognized that these cooperative
efforts will require ncw factt!ty pasiuons.

~ Educational pn>grams for young people, such as those offered by 4-H,
should be broadened to induce young people to the opportunides
afforded by aquacul ture.

~ Thc S.C. Board of Technical and Comprehensive Education
 SCBTCE! should develop and offer vocational/technical training in aqua-
culture to meel the»killed Iabor needs of the industry,

Additionally, there are inore speciIic educadon and training programs that
should be made availablc: short courses and specialized training, technical train-
ing and a number of special courses.

Short Courses/Specialized Train sng <ourses A program of short and special-
ized training courses could easily bc established and offered at locations
throughout the state on a rotational basis, The programs could be offered for
Continuing Education Units or "In-Service Training" for high school teachers,
TEC faculty, aquafarm inanagers, and university and international students.
Courses should include genetics. aclttntic diseases, pond construction, design and

agcmciu, fresh and saltwater ctsl turc. water quality and chemistry, engineer-
ing and maintenance, small business management, and financing and marketing
Instructors are available for all e!~estts except water quality and chemistry;
these instructors would he drawn frorrt Clemson University, the University of
South Carolina and SCWMRD-Marine Resources Research Institute. A mecha-
nism for coordination and managernertt of these programs must be developed.

Technical Training In response to perceived needs, the SCBTCE system i» ino»-
ing ahead with the establishment of "iritroductory" level courses as part of its
Agronomy  Field Crop»! Productiori corrie«I«m. Thc lir»i program»
offered at ihc Tcchnical C ollel o <>I the Lov,country  formerly Bcaufo«



Technical College!. Additionally, it is clear that other courses will be developed
as training needs of the aquaculture industry are ident.i fied in different geograph-
ical sections of the state.

Special Progi arns
Carrtpreheesive Curricuia Aqttamexter The purpose of Aquamester would be to
provide access to a core cumculum of courses in an intensive format,
Cooperaung institutions  for example, Clemson University and the University of
South Carolina! would offer up to four core courses  senior undergraduate/
graduate level! that could be cornpletcd over a five-week period beginnmg in
May of each year. The site selected for the courses would rotate each year.

Facu ty Fxchartge, To take tnaximurn advantage of university faculty resources
and develop complementary capabilities  to avoid duplication!, a Faculty
Exchange Program is proposed. The program woukl enable faculty tnembers to
spend a semester in residence at sister institutions to teach and develop short-
terrn research programs for students.

Pracri.cumllrtternships. To augment uaining received at institutions of higher
education and to serve as a major component of specialized courses, a "hands-
on' program etnphasizing field experience is proposed. Facilities at Clcinson
University, SCWMRD  e.g., the. Dennis Center! and the University of South
Carolina are conducive to and could be made available for such a program.
Efforts to develop experience-based programs in concert with private aquacul-
ture firms should also be explored.

RecommendaIions

~ The State's universities and colleges should develop institutional plans to
enhance their respective programs and capabilities in the field of aquacul-
ture.

~ The S.C. Board of Technical and Comprehensive Education should
develop a plan for identifying and establishing innovative training pro-
grams for potential aquaculturists. The Board should specifically seek to
establish joint training progratns with the private aquaculture industry,



Dctroc, h$. R. and J. M. Whetstone. 1987. An intenm guide tsi aquaculture permitting m South Carolina
Report No. SC-SG- TR 84 2. Thc South Carol irta Sets Grant Consortium, Charleston, SC, 28 pp.

Joint Subcommiiiee on Aquacul rurc of the Federal Coorchnating Council on Science, Engmeering attd
Technology. 1983. National Aquaculture Develcrprttettt Plan, Vol, 1, Washington, DC. 67 pp.

Kriowlcs, S.C. 1988. Statewide Water Quality Assessment; A Report to Congress. Oflice of
Environmental Quality Contmk S.C. Departmertt cK Health snd Environmental Control,
Columbia, S.C. 165 pp.

Vcw Yiirk Sca Grant Institute of the State University of Row York and Cornell University. 1985.
Aquacul ture development in New York Slate. Final Report. Albany, Mew York. 93 pp.

S.C. Coastal Council. 1982. The programs of coastal states frrr the leasing of submerged lands. A report io
the South Carolina Coastal Cattnci! Conuninee tstt Leasing of Submerged Lands, Coluinbia,
S.C. 27 pp.  unpublishedl.

United States Department of Agriculture. 1988. Aquacu!terre Situation and Outlook Reporr. Economic
Research Service Pub. hlo. AQUA l. 39 pp,

United States General Accounting Office. 1986. Seafoodrnnrketing: Opportunities to improve the U.S.
position. Briefing Report to the Honorable Ted Sroverts U.S. Serrate, No, CAO/RCED "7.
11BR, Washington. DC, 58 pp.

2'



Ap PF 5 DI X

CO YIMITTKES, PLANNIN  . t ROUPS 4 CONTACTS

CO%Sf JTTEES

JOINT LEGISLATIVE COMMITTEE ON AQUACULTURE �988!

L~RAGENCY AD%SORY STAFF

Senator John Drummond  Chair!
21 3 Gressett.e Buildmg
P. O. Box 1026
Beaufort, SC 29902

Senator Harvey S. Peeler, Jr,
51 2 Gressette Building
P. O. Box 742
Ga fney, SC 29340

Senator William W. Doer, Jr.
404 CrressetteR uilding
P. O. Drawer 41 8
Georgetown. SC 29442

Senator Herbert U. Fielding
608 G res serte Building
122 Logan Street
Charleston, SC 29401

Mr. W. Harry Bushes
Assistant to the Commissioner
S.C, DepL of Agriculture
P. 0, Box 1 1280
Columbia, SC 2921 I

Mr. Chris Brooks
deputy Director
S,C. Coastal Council
4280 Executive Place Nor@, Suite 3%
Charleston, SC 29405

Rep J J Sno w Jr  Vice Chair!
4l I-A B!att Building
Route I
Hemingway, SC 29554

Rep. L. Edward Bennen
416-8 Blatt Building
P,O, Box 156
SpringfieI4 SC 29146

Rep. H. E. Pearce, Jr.
402-B Blau Building
404 39th Avenue

yrtle Reach, SC 29577

Rep. Charles R, Shaqe
310-A Blatt Building
P. O. Box 652
Wagner. SC 29164

Dr. John Mark Dean
Professor of M arine Science
Belie W. Baruch Institute
University oi' South Carohna
Columbia, SC 29208

Mr. Ed Burgess
Ass oci ate Director
Resez ch. k. In oiri u um ' ca~ -r c
S.C. State Dcvctopr tcr; H,ec l
  !I'.tmfr s, SC 92t





EDUCATION AND CURRICULUM WORKING GROUP

AQIJACULTURE MARKET!NG WORKING GROUP

25

Ms. IVI argarct A. Davidson  Chair!
S,C. Sea Grant Consortium
287 Meeting Street
Charleston, SC 29401

Dr. John Manzt
SCWIVI RD-M sr toe Resources
RcsearC h Institute
P. O. Box ! 2559
Char'lesion, SC 29412

Mr. Larry h!ates
S.C. Board of Technical k
Com pre hen siva Education
111 F.xecuiive Center Drive
Columbia, SC 29210

Dr. Richard Jesse
S.C. Dcpartmettt of Agricu!tore
P. O. Box 1186?
Columbia, SC 29211

Mr. Will Lac.ey
S.C. W i!dlifc f!t !vfarine
Resources Depanment
P. O. Box 12559
Charleston, SC 29412

Dr. Robert Pomeroy
Department of' Agricu! tora! Economics
Clemson University
C!emson, SC 29634

Mr. Douglas S, Baughman
ProJect M anager
S.C. Sea Grant Consortium
287 Meeting Street
Charleston, SC 29401

AQUACULTURE/INDUSTRY REVIEWERS

Dr. Wil!iam Bowen
Carolina Ecrevisse, Inc.
121 BrookvaJlev Rd.
Co!unxbia, SC 29223

Mr. Milton Mardn
B!ac!t River Co., Jnc.
R!.3, Box 549
Georgetown, SC 29440

Mr. James L, Guy
Rt. I, Box 111
Remberr. SC 2912g

Mr. Matt Salmga
Edisto Shrimp Co.
P. 0, Box 30181
Charles ttm, SC 29417

Mr, Bobby Ellis
Richardson Plantation
P. O. Box 11450
Green Pand, SC 29446

Dr. Lamer Robinette
Chair, Dept, of Aquaculture,
Fisheries 4 Wildlife
Clemson University
C!emson, SC 29634

Dr. John Mark Dean
PinfeSSOr Of Marme Science
3 el!e W. Baruch Institute
University of South Carol!na
Columbia, SC 2920!J

Mr. Ed Burgess
S,C. State Development Board
P.O. Box 927
Columbia, SC 29202

Mr, Douglas McKay
Governor' s Office
P.O. Box 1�50
Columbia, SC 29211

Mr. M. Richard DeVoe
S.C. Sea Grani Consortium
287 Meeting Street
Charleston, SC 29401

Mr. Eddie Gordon
P.O. Box 309
McC!el!anvi!le, SC 29458

Mr. Hunter Jenkins
S.C, Farm Bureau
P.O. Box 754
Columbia, SC 29202

Mr, Wally Shaffer
13 Lake Village Rd,
Isle of Palms, SC 29451

Mr. Dean Cain
S,C. Wildlife k Marine
Resources Department
2711 Beatty Street
Georgetown, SC 29440

Dr. Hany Miley
Governor's O fice
P. O. Rox 11450
Columbia. SC %2	



Mr. Dana Dunkc lberger
Pa]me!to Aquacu1!urc
P. O. Box I I 729
Columbia, SC 29211

Dr. Jesse Chappell
Southlanrl Fisheries Corp.
Rt. 1, Box 120
Hopkins, SC 29061

lvlr. Iiin Tuten
Santee-Cooper Aquaculture Facility
Cjeorgetown, SC 29440

iRs. Lauric lawson
104 Tennessee Dr,
Darltngton, Sr' 29532

%r. Dick Ashley
P.O. Box 97
Van Wyck, SC 29744

COWTACTS FOR I'URTHFR IA'FORitf,t TIO1V

FEDERAL RFGULATORY AGENCIES

U.S. Army Corps of Engineers
The Distritn Enginccr
P.O. Box 919
Federal 8 uil ding
Charleston, SC 29402
 803�244330

STATE REGULATORY AGEhlCIES

Operations Siting

S.C. Coastal Council
Ashley Corporate Center
4280 Executive Place, Suite. 300
Charleston, SC 2.9405
 803 �44-5838

F.nvironmental and Species Regulations

S.C. Wildlife and Marine
Resources Department
Marine Resources Division
P. O. Box 12559
217 Fort Johmon Road
Charleston, SC 29412
 803�95-6350

S.C. Department of Health and
Environmental Control
Division of Industrial and
Agricultural Wast.cwater
2600 Bull Sueet
Columbia, SC 29201
 803�34-5300

S.C. Water Resources Commission
1500 Highway 17 N., Surte 212
Surfside Beach, SC 29577
 803
384406

S.C. Deparunent of Heal th and
Env imrvnen tal Control
Bureau of Envu'onmen tel Sani tauon
2600 Bull Street
Columbta. SC 29201
  803�34-5071

U.S. Coast Guard
Marine Safety Office-
I96 Tradd Street
Charleston, SC 29401
 803�24-4393

S.C, Water Resources Commission
1201 Rain Sueet
Suite 1100
Columbia, SC 29201
 803�37-0800

S.C. Wildhle and Marine
Resources Dcpartrncnt
Wildlife &. Freshwater Fishcnes
Division
Remben C. Dennis Building
P,O. Box 167
Columbia, SC 29201
 803�34-3866

S.C. Department of Hca1!h and
Environmental Control
Division of Water Quali!y anti
Shellfish Satu tauon
2600 Bull Street
Columbia. SC 29201
 803�34-5232

S.C. Water Resources Commission
144 Ribault Square
Beaufort. SC 29902
 80324-1 995



I'errstlt Assist«ace

TF- - FINI  AL ASSISTANT  f-

'ihellfish, 5 arlnc Shrimp,  .ravvfish, Finfish

Siitith Cariihna Marine Eaten«sion
Prograttt
A<lu:!culture Spcciahst
P-� Drawer I 100
Ciciirgetown, SC 29441i
 gt�16 1 ttt I

ntv»reit!' Of Siiutll Can!litt:i
S.C. Aquacul tur»JM ariciil ture
Priigiam lotl. I SCAMP>!
Bell» W FIartah lns»t«te
  iilum'l»a, SC 29208
 ht »i' i77 I-46' 5

  a lish B,It fish,  rther >resltssater Species

Clcrt iso o  'ni v crsi tv
F. x tcnSioii Aquaculture S Pecialisi
I!i p;if tilt» il Ot Aqu,i»iilture, F'iShel'ieS,
and W t Id I t t e
Long Hall
Cia«is«it, 8 . 29634
IHti3�S6-3117

S.C. Wildlife and Marine Resources
Di.paf »tie lit
Uii»sion of Wililli!c and I'resl'.water Fishcrics.
Rembcrt C. 17eunis Building
P.O. Box 167
Columbia, SC 29201
 803�34-3889

Pond  :onstruetion «nd Maintenance

1J.S. Soil Conscrvatioit Service
State Fishcnes Riologist
1835 Assembly Street
Co!un!his, SC 29201
 8031765-5681

S.C. D»Fvsrtnient of Agricuh»re
Aquaculture Pernut Assistance 0IYice
P. O. Box 11867
Columbia, SC 29211
 803�34-2210

S C. Wildlife and Marine
Resources De peru«en t
Finfish Aquaculture Section
P.O. Box 12559
Charleston SC 29412
 803�95-6350

Universttv of South Carolina
S C. Aquaculture/Mari»alt«re
Program lot 3.  SCAMPI!
Route 2, Box 719
Georgetown, SC 29440
 80327-4489



t


