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December 20, 1972

The Honorable Robert W. Scott
Governor of North GCarolina
Raleigh, North Carolina

Dear Governor Scott:

The North ‘Carolina Marine Science Council respectfully submits
to you a Preliminary Planning Report for Marine and Coastal Resource
Development in North Carolina. This is in response to General Statutes
creating the Marine Science Council which charges the Councii with con-
tinuous planning in all areas relating to the marine environment. It also
fulfills the requirements esfabl_ished by you, the Administrator of the
National Oceanic and Atmospheric Administration, and the Federal
Co-chairman of the Coastal Plains Regional Commission concerning
the preparation of a preliminary plan.

This report is éndorsed by the M_é,rine Science Council and the
North Carolina State-Federal f’lanning Committee for Marine Resources,

Addison Hewlett, Jr. _
Chairman, North Carolina Marine Science Council

Qmr L. Lok

Amor L. Lane
Co-Chairman, North Carolina State-Federal Committee

gl oS

Leigh H. Hammond ‘
Co-Chairman, North Carolina State-Federal Committee




PREFACE

This document is a preliminary planning report for marine and coastal
resource development in North Carolina, and contains recommendations for
certain key legislative and administrative actions and research programs
needed in the State. ~ This report was prepared by the North Ca;olina Marine
Science Council ir; consultation with the recently created North Carolina State-
Federal Planning Committee for Marine Resources. An earlier report, '"North
Carolina and the Sea,'! was prepared by the Marine Science Council in 1970,
The next phase, to be built on these first eff;)rts, will include the develop-
ment of a comprehensive plan with specific guidelines, details and priori-
ties, for its implementatiop. It is anticipated that such a plan will be
periodically revised and updated as required,

The information in this report is organized into 10 chapters and 2
summary section. The introductory chapter includes a brief statement
about North Carolina's marine and coastal resources and the basic concerns
relating to them., A review of planning activities in recent years is ai so in-
cluded in this chapter.

The second chaf)ter discusses existing marine research and education
facilities and tfle need for a new North Carolina Center for Mai’ine Resources.
This Center, construction of which is expected to begin in 1973, will play a
vital role in the futu_re development of the marine resources of the State.

More details regarding the operations of the Center are available in a

separate report.

iii



Chapters three through tén include discussions - current status,
problems, and recommendations - about each of eight major program areas:
Mineral and Energy Resources, Transportation, Recreation and Tourism,
Cbmmercial Fishing, Aquaculture,‘ Environmental Quality, Oceanographic
Research, and Coastal Zone Management.

Chapter 10, the final chapter, addresses the i:;nportant need at this
time for effective coastal zone management in North Carolina. This report
and especially the contents of this chapter, assumes evén greater timeliness
in view of the ricent enactment of the Federal Coastal Zone Management Act
of 1972,

In addition to the members of the North Carolina Marine Science
Council and the North Carolina State-Federal Planning Committee fdr
Marine Resources, there were significant contributions from Stvate agen-
cies, universities, the National Oceanic and Atmospheric Administration
(NOAA) and other Federal agencies, and the private sector in the prepara-
tion of this report. However, it should be notéd that the recomﬁendations
have' not been submitted for any formal type of review by Federal agencies.
Final responsibility for the approval of this report rests with the Marine

Science -Council and the State/Federal Planning Committee.
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EXECUTIVE SUMMARY
OF
GOALS, PROBLEMS, AND RECOMMENDATIONS

The overall goal of North Carolina in marine affairs is to bring about
cofnprehensive developmén; of all marine resources iq North Carolina with
careful considerat.ion given to conservation, presefvation, and the quality
of the environment.

In order to aﬁcomplish this goal, an effective planning mechanism is
essential. During the past year, the Marine Science Council along with the
StatefF‘ed’era'li Committee has helped to assure effective planning.

The new North Garolina Marine Resources Center will in.volve
conj:inuou's interfacing of programs of education, advisory services, re search,
mén.age»ment and regulatory activit-iesrwhich will also contribute significantly
to a cohesive effort in achieving the State's overall objective. Facilities at
three _locatiéns on the coast - Dare, Carteret, and New Hanover Céunties -
are vital to the success of the Center.

There are eight program areas that were considered of major impor-
tance in this preliminary planning report. A brief statement giving goals,
problems and recommendations in each of these areas is included in tl;lis

summary section.

xxii



Program Area: Minerals and Enérgy Resources

Goal

To promote the development of the mineral and energy
- resources of the North Carolina Coastal Zone for the
maximum benefit of the State and Nation in a manner
compatible with the environment and other uses,
PROBLEM RECOMMEN DA TION
1. Lack of an adequate comprehensive 1. An appropriate State agency
" inventory of the mineral and energy should be responsible for de-
resources which is needed for re- veloping a coordinated inven-
search planning and commercial tory of mineral resources of
development in the coastal zone. the coastal zone through a
i - o compilation and assessment
of existing data from State,
Federal and commercial
sources.

2. Lack of verification and appropriate 2. Develop a policy for allocation
policies for ownership of mineral ' of State mineral resources in
resources by State and private order to verify ownership., An
sectors. appropriate State agency should

be responsible for developing
large scale maps depicting
ownership. '

3. Lack of an adequate method to 3. The State, in cooperation with

evaluate the envrionmental im-
pact of present and future devel-
opment of mineral resources to
meet growing public concern for
the quality of the environment.

xxiil

academic and Federal govern-
ment sectors, should develop
a coordinated procedure for
evaluating the environmental
impact of present and future
development of mineral re-
sources. An appropriate State
agency should be responsible
for developing the data base
upon which rational decisions
can be made.



Minecrals and Energy Resources (Con't.)

PROBLEM RECOMMENDATION
4. Lack of information to properly 4. - Accelerate the ground water
manage ground water resources, resource studies presently

being ‘conducted by the State.

5. Lack of information on the market 5, Studies should be undértaken
possibilities for coastal zone ‘to evaluate, identify and pro-
mineral resources. mote potential markets for

coastal zone mineral resources.
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Program Area:

Goal:

Transportation

To facilitate the traﬁsfer of people and freight so

as to improve the economic and social well being of

the people with minimal environmental impact. In

carrying out these programs, the principal modes of

’crénsportation, air, highways, rail, and water, should

be coordinated to the maximum extent possible,

PROBLEMS

RECOMMENDATTIONS

1.

L

The conflict between the

necessity to maintain

channels by dredging and
the environmental impact
of dredging operations,

Inadequate policy for the
selection of barrier is-
land inlets to be stabil-
ized, :

The unknown economic im=
pact upon the North
Carolina ports by the pos-
sible construction of off-
shore deep~water terminals
on the East and Gulf Céasts.

The Coastal Region lack of
highway facilities of Inter-
state quality for service
and for economic growth of
the region. )

XXV

1.

Develop a state policy in co-
ordination with federal,
regional, and local interests
that will better define re—
sponsibilities and legal re-
quirements for both environ-
mental protection and continu-
ation of maintenance dredging
vital to the State's economy.,

Prepare a re~vitalized plan
enumerating priority ranking
for the inlet stabilization
program.

- The State should initiate a

comprehensive evaluation of
the economic impact on North
Carolina of the creation of
super-ports in locations out-
side of the State,

Certain existing highway con-
struction programs in the
Coastal Region should be ac=-
celerated by all possible
means, In addition, a thor-
ough study is recommended to



TRANSPORTATION =(Con't.)

PROBLEMS RECOMMENDAT TONS

relate highway access problems
in the Coastal Region with
plans for developmental,
recreational, conservational,
and other uses of the region.
5. Inadequate air service in
the Coastal zone. 5. Encourage responsible Coastal
: ' ' area agencies to provide sub-
stantial input to the North
Carolina State Airport System
planning effort just underway.

6. Iack of a coordinated state 6. A high-level multimodal trans-

planning effort directad to portation planning effort should
transportation matters in be established in the North
the Coastal Region. Carolina Department of Trans-

portation and Highway Safety,
and this planning function
should be charged with the
responsibility for coordination
of Coastal Region transporta-
tion development.
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Program Area:

Goals: 1.

Recreation and Tourism

To provide a system of well-managed and serviced outdoor

recreation areas which are balanced with respect to geo-

graphic, demographic, and environmental considerations.

To provide high guality "commercial"” recreation consistent

with preserving the natural resource base to meet the

demand of the touring public'énd to meet the needs for

economic dévelopment of eastern North Carolina.

3. To encourage conservation and development of fish and

wildlife resources for recreation purposes.

PROBLEM

RECOMMENDATION

L.

Lack of adequate public access
to recreation areas:

a. Lack of good highways and
airline transportation int
the coastal region.

Inadequate publicly owned
beaches and limited public

(o]

access points to estuaries,

rivers, and lakes.

Degradation of recreational
facilities

a. Overcrowding.

XxXvii

Initiate a study which
would result in a policy

for the adequate development
of highway and air access
into and within the coastal
region in consonance with
plans for recreational, con-
servational and other uses.

Take steps to insure that
adequate public beaches and
public access points to
estuaries, rivers, lakes and
beaches are acquired.

Avoid unnecessary intensive
and destructive use of fragile
natural areas by setting user
capacity limits on public and
private facilities where
necessary.



PROBLEM

RECOMMENDATION

b. Pellution.

i

Seasonality of recreation demand, 3.
especially in the northeastern
coastal area.

Insufficient public park lands., 4.

Need for meaningful conservation 5.
and development of recreational
fishery resources.

a. Inadequate assessment of the
resources, their use and
habitat near access areas.

b. Destruction of juvenile fishes
in nursery areas.

c. Quality of fishing ex-
perience.

Uncontrolled land use 6.
accelerating demand for second
homes with water fronts, mobile
home parks on ocean front

property, etc.

« _ xxviii®

b. Take steps to develop new leg-
islation and enforce existing
laws and regulations relating
to solid and liquid waste
disposal.

Develop a program which would result
in the maximum use of facilities

and recreational areas on a year-
round basis taking into account pre-
sent and potential recreational de-
mands and the need for additional
parks and facilities having year-
round appeal.

Undertake an aggressive park land
acquisition and development program.

a. Coordinated assessment by State,
Federal, and university
researchers of stocks, their use
and habitats taking into account
present and potential economic
impact, and the need to increase
stock sizes by the construction
of artificial reefs both off-
shore and in estuaries.

b. Continue and expand cooperative
efforts and planning sessions
with State, Federal, and univer-
sity researchers gathering infor-
mation on estuarine nursery areas
and recommend protection.

c. Implement the necessary zoning
and regulation to control inter-
actions of vehicles and sports-
men and commercial interests.

Immediate steps should be taken to
initiate strict, uniform state and
local zoning regulations to insure
proper planning and orderly develop-
ment of coastal areas.



PROBLEM

RECOMMENDATION

7.

Inadequate insect pest
management programs.

XX1X

Continue the study by North
Carolina State University to
develcp a program of insect
pest management and implement
as appropriate a program to
control biting flies and mog-
quitoes.

-



Program Area:

Goals

COMMERCIAL FISHERIES

To increase income from commercial fishing through

improved efficiency in catching, processing and
marketing, and to preserve the long-range viability
of the industry through efforts to maintain stocks and
reduce environmental hazards.

PROBLEM

RECOMMENDATION

Environment and Stocks

1.

Inadequate proteétioﬁ of nursery
areas during critical stages of
species juvenile development.

The intrusion of foreign fishing
upon traditional fishing stocks of
state fishermen,

Insufficient management controls
for major fish stocks.

XXX

Accelerate the completion of
surveys designed to identify
nursery areas so that recently
developed management methods
to protect juvenile stocks can be
employed in remaining areas of
the coast.

- Increase efforts to work with

pertinent federal agencies to
facilitate establishment of the
necessary controls for pro-
tection of those species tradi-
tionally fished by the North
Carolina industry.

Develop state-federal manage-
ment plans using existing data
and conduct additional research
where required. North Carolina
would work with the NMFS and
other Atlantic coast states in
developing and implementing

the plans. ’



COMMERCIAL FISHERIES (continued)

PROBLEM

RECOMMENDATION

Environment and Stocks (con't)

4. Detrimental impact of estuarine 4,
modification on fish habitats.

Processing and Marketing

1. North Carolina market and pro- 1.
cessing facilities have never
accommodated the State's com-
mercial catch to a satisfactory
degree, The problem is to
determine why and to correct

“if feasible.

2. There is a lack of adequate market- 2.
ing services to meet industry needs,

Statistics

1. Lack of adequate statistical data 1.
required for the management of
the State's fisheries, sport and
commercial, (Catch-effort data,
age and size composition of catch,
etc. )

xxxi

More rapid and thorough identi-
fication of ecologically sensitive
areas; implementation of state-
federal coastal management plans;
improvement of state-federal :
impact statement procedures;
conduct research supportive of
impact statements and other
regulatory requirements for
coastal alterations.

Sponsor a study from a business
analysis viewpoint of the entire
opportunity from catching through
processing and marketing. The
objectives of the study are to
identify viable business oppor-
tunities in this area and to identify
the reasons for the lack of com-
mercial development in processing
and marketing be they technical,
financial, legal or otherwise.

Increase the capability of ongoing
marketing service programs.

Implement comprehensive sta-
tistical program geared to acquire
data needed for economic develop-
ment and evaluation of stocks and
legally require licensed com-
mercial fishermen to provide
needed data.



COMMERCIAL FISHERIES (continued)

PROBLEM

RECOMMENDATION

Advisory Services

1. Inability of much of the industry 1.
to evaluate {fully the results of
research and make needed tech-
nological and business changes.
Advisory services are not adequate.

Inlets _
1. Unsure and unsafe accessibility to 1.
fishing grounds, or to refuge
limits fishing time and increases
the cost of fishing,

KX 3L

A full-time professional unit

with competence in business
administration should be
employed to advise members

of the fishing industry in

business and financial methods,
availability of financial assis-
tance, management of fishermen's
resources and socio-economic
and legal problems.

Conduct a study to determine
which inlets are most important
from the view of economics,
safety, ecology and engineering
{(for stabitizing). Select the
appropriate inlets and accomplish
the necessary improvements.



Program Area:

Goals : 1.

Aquaculture

To promote and coordinate the orderly development of

an economically viable aquaculture industry based on
selected species for which sufficient basic technologi-

cal information is available.

2. To continue development refining of aquaculture systems
by obtaining relevant biological, engineering, economic,
and legal information regarding such selected species.

-

3. To investigate the feasibility of developing culture tech-
niques and systems which utilize additional species.

PROBLEM

RECOMMENDATION

Aguaculture development in North
Carolina for those species which
appear among the most promising,
such as oysters, hard clams, and
bay scallops, has not progressed
past the research and bench-scale
process level. '

Gaps exist in the biological, engi-
neering, and economic information
with respect to the candidate species
which prevent efficient and profitable

.aquaculture operations.

The culture potential of specific
estuarine areas of North Carolina
is unknown.

There are no genetically improved
brood stocks available to potential
culturists.

xXx1il

Effect a linkage between research
and projection through both joint
industry-academia pilot-plant
operations and State-Federal
advisory services programs.

Institute specific research and
devel opment projzacts to fill in
the knowledge gaps known to
exist or identified by pilot-
plant operations.

Based on small-scale controlled
culture operations, identify
estuarine areas of potential
value for specific organisms
and culture processes.

As technology permits, conduct

a long-term program of selective
breeding to develop such superior
brood stocks.,



Aquaculture (Con't.)

. PROBLEM

RECOMMENDA TION

Legal-institutional constraints
preclude or at least impede the
development of aquaculture in

- public waters or in systems

drawing upon public waters,

There are only a few species, such
as-oysters, nard clams, and bay
scallops, which are immediate can-

‘didates for aquaculture in North

Carolina.

There is a lack of information on
the impact of aquaculture operations
(either open or closed systems)

upon the environment, particularly

with reference to meeting water
quality standards.

An information clearinghouse is
needed for up-to-date information
on culture techniques, field devel-
opments, and biological break-

throughs.

XXXV

Investigate and identify the
nature and significance of this
legal-institutional problem and
enact suitable legislation if
needed. Such legislation should.
be drafted to optimize multiple
use of areas with aquaculture
potential wherever possible.

Continue to investigate the po-
tential of other species, both
those native to North Carolina
and those found in other areas,
for use in aquaculture,.

Determine the effecfs of culture

operations on the environment in-
cluding the characteristics of

all effluents discharged from
such such systems.

Establish a clearinghouse for
up-to-date information on aqua-
culture developments,



- . 4 P
Lnvirommental Quant‘y

Goal : To assure non-degradation of exisiing water quality and
reclamation ¢f low-guality waczrs o higher classification
by ir nsttuting :poropriate remed.al raeasures,. and to pre-
vent the ghysical destruction ang «iv rse alterations of
¢stuzries, marshes, and duncs.
9
PROBLEM RECONMMENDATION
1. Inadequate treatment and/or control i. To previae proper treatme:t

of humaxn, inimeai and industrial wastes
and urban runoff discharging into
coastal wato.s,

infc rmmation about and/or - Z.
I tewic hea.y metals, pesti-

s, oil pollution, thermal effects.

atural scurces »f poll»u‘iion,

XXXV

a control and

agavy meials an

anG coacrol of waste: (1) up-
grade all treatment facilities
to provide for at least second-
ary treatment and develop

regionzl waste collection and

treatinent facilities where
they are lacking; (2) prohibit

the use of sept1c tanks for .

i ;gn density development,
phase them out in areas of
moderate density and where
used, stringently control
them them; (3) monitor in-
dustrial discharges, set ef-
fiuent standards for major

' 1nc1*""tr- s and require ade-

Gua:se ¥ catznw.y, {4) develop
reatment pro-
gram for urban runoff; (5)
institute a program of per-

mits to regulate discharges
from animal rearing and pro-
cessing facilities; and (6) re-
quire sewage pump-out facilities
for boats at all marinas and that
all vesséls and boats have
narine cani tation devices.

To contro. poliution cf coasial
wate ;‘s by toxic and noxious
materials and other sources:
(1) identify szources of toxic

d reduce tnz:
discharges to minimum levels
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PROSLEM ' , ' RECOMMENDATION

attainew.e oy present technology;
\2) expand pesticide monitoring
«ad improve regulatory programs;
{3; enact new legislation tu pro-
vide regulatory control over all
- phases of oil exnloration davel-
opment, production, transport
and processing; {4) study the en-
vironmental impact caused by
thermial pollution, take the proper
actions to reduce unacceptable
adverse efiects to nonsignificant
“ievels  develop power plant siting
v, and (£) assess the magni-
“ide of naturil pollution and its
eifect on water quality and biota
for the purpose of developing
control programs if needed and
if feasible. -

3. Delibefate‘desi‘:ruc_tion and ad- 3. in order to control the impact
"~ verse alterations of estuaries, o of deliberately aestroying or
marshes, and dunes by dredging, ’ . altering the environment: (1)
dredged material deposition, - - develop long-range plans for
stream channelization and by ' - dredging and deposition of
inadequately controlled recrea- - cdredyed material (2) limit
tion and.resiﬁential development. credged channels to sites

wiich serve a major public
interest and do not cause
ecological imbalances; (3)
require dredged material to
b: contained in diked ponding
areas on wplands; when de- -
pogition in water-areas can-.
nci be avoidad, it should be

L

= ized; (=) deveiop Sro-
ductive uses for dredged
materials; (5) carefully assess
on-going channelization and
canal dredging projects until
_a:;};ropriate studies can be

YYY"';



Laviscnmental Quality Con't,

PROBLEM

RECCMMEN; SA T-ON

An insufficiént data base z{nd

data organization to assure

maximum water quality pro-

gram effectiveness.

vl

completed and criteria devel-
oped to regulate such con-
structica: {6) in dune areas
resirict development to den-
sity levels and uses which

~will continue to provide for

adequate high quality ground
weter for vegetation and which

- will not physically destroy the

dune proper; and (7) identify
all nigh value, ecologically
cznzitive areas, establish

. criteria for use and develop-

ment which will srevent their
destruction and damage, and
implement the necessary con-
trols to assure their protection.

‘Assemble all relevant water

guality data for easy review

-and. retrieval, introduce into
appropriate data management
" system, -identify data gaps and
“'shortcomings, and initiate or

intensify field data collection

“and monitoring programs.

Cooperate with NOAA's En-
vironmental Dat_a Service.



Program Areas:

Goal:

Oceanographic Research

Identify and provide via a balanced research program the
scientific information necessary for the management of the
State's marine resources.
PROBLEMS RECOMMENDA TIONS
1. Lack of clearly defined needs as 1. Criteria for establishing
determined by the decision-makers research support priorities
and users for basic and applied should be developed. These
research has impaired effective priorities should be set on
manageément of marine resources. an annual basis taking into
account long term planning
for the effective management
of the State's marine
resources.
2. Inadequate scientific information 2. Scientific areas and geo-
and in many cases, lack of know- graphical locations where
ledge by the user and decision- data gaps exist should be
maker of already existing infor- closely identified and appro-
mation has impeded the solution priate programs developed
of resource manage ment problems. to fill these gaps. In addition,
the State should ensure that
all available data banks and
information sources be made
readily available to research-
ers and users.
3. Lack of knowledge of availability of 3. An inventory of the current

suitably equipped vessels has re-
tarded planning for the acquisition
of required scientific informaticn
and has prevented the determination
of the existance of a possible vessel
shortage.

xxxviii .

annual use of all vessels
suitably equipped for various
types of research activities
should be compiled by some
agency that could assist in
scheduling available ships in
a manner consistent with
established priorities for
research in North Carolina.



OCEANOGRAPHIC RESEARCH (Con't)

PROBLEMS | RECOMMENDATIONS

4. Inadequate knowledge of current 4. A description of research
research programs by other . programs, theéir findings
investigators and users. ‘ “and future plans should be

disseminated to the researc
community, and appropriat
state and federal agencies.

XXX1X



Program Area:

" Goal:

Coastal Zone Management

The overall goal of a coastal zone management program in

North Carolina is the establishment of a system that will

insure that resources of the coastal zone are used and

conserved for the economic and social well being of the

people.

PROBLEMS

“ RECOMMENDATIONS

Lack of coordination of the
various State and Federal
management programs, lack of
overall planning, and lack
of responsiveness of coastal
zone research programs to
State needs.

Inadequate information con-
cerning which portions of
the coastal zone are most
appropriate for existing and
future use.

Inadequate funds to buy
endangered lands and out-
- door recreation sites.

x1

A governmental structure for
coastal zone management
should be responsible for the
following functions: (1) con-
tinued development of a com-
prehensive plan for the coastal
zone and its subsequent
administration, (2) provision
for interagency and inter-
governmental coordinating
arrangements, (3) setting

of priorities of the State's
most important coastal zone
research needs, (4) assured
involvement of interested
segments of the public.

Criteria and classification
system should be established

for land and water use which

will delineate various cate-
gories ranging from ecologically
sensitive areas to those suitable
for intensive development.

Undertake study to determine
extent of funds needed; consider
alternative means for acquiring
lands other than fee simple.



CHAPTER I

- INTRODUGTION

The Resource Base

North Caroylina, the 12 most populous stéte, has an abundance of
marine resources. These resources include 1;nore than 3, 375 miles of tidal
'shoreline, 15,000 sqﬁare miles of éontinental shelf, and 4, 650 square miles
of estuaries. .Or.ily a few étates have more of these basic marine resources
than North Caroliua.

The geographic aré:t in which activities relating to marine resources
are expected to have va'. significant impact includes ali of eastern North
Carolina. This involves 45 countiéé east of the Fall Line'which comprise the
area lying within the boundaries of the Coastal Plair;ns Regional Commission.
For purposes of this report the coastal zone, which is I;he area of immediate
concern from the standpoint of manage'ment, includes the 26 counties which
border on the ocean, estuaries, and léwer reach(;s of the major rivers.* The
population of this 26 county region in 1970 was 695 tvhousand.

Estuarine areas in North Carolina include a variety of habitats and

biological communities -- salt marshes, oyster reefs, sand or mud bottoms,
and intertidal mud flats. Four large river systems -- the Cape Fear, the Neuse,
the Tar, Pamlico, and the Roanoke -- empty into the sounds and oceans and

form several separate estuarine systems. Fresh water from the rivers mixing

*These counties include Beaufort, Bertie, Bladen, Brunswick, Camden,
Carteret, Chowan, Columbus, Craven, Currituck, Dare, Gates, Halifax, Hertford,
Hyde, Jones, Martin, New Hanover, Northampton, Onslow, Pamlico. Pasquotank,
Pender, Perquimans, Tyrrell and Washington.
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with the water from the ocean results in a continuous gradient of salinity. The
wide range of environmental conditions, habitats, and biotic communities
represents a rich, natural area for study and development.

' Marine related industries represent a significant part of the overall

economy of coastal North Carolina. Fishery resources support commercial

“and sport fishing industries valued at almost $100 million annually. Commercial

fishery catches alone averaged more than 207 million pounds annually for the
period 1965 - 1971. The coastal area also serves as the primary attraction for
a thriving, but seasonal, tourist industry. It provides for waterborne commerce
and supports a potentially large mineral/chemical complex. These and other

activities indicate the important link between coastal resources and the economy

of eastern North Carolina.

II. Basic Concerns

A. Economic Development. Marine resources in eastern North Carolina
have been the focus of considerable interest in recent years. One of the basic
reasons for this interest in marine resources is the need for economic develop-
ment in this region of the State. The Coastal Plains Regional Commission was
created to help improve the economy of ¢astern North Carolina, South Carolina,
and Georgia. This entire region lags the nation conside;ably in per capita in-
ééme and in most other indices of socio-economic development.

The exten-t of the economic development lag in eastern North Carolina
is indicated by a per capita income in 1970 in the Coastal Plains Region which

was $1,042 less than in the nation as a whole. This income gap actually
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increased between 1962 and 1970. In 1962 the gap was $848. Eastern North
Carolina, which includes nearly 2 million people, had an unemployment rate
of 4.7 percent in 1969. More serious than unemployment is the quality of
employment and the tremendous amount of underémploymeht in the regioh.

In seeking ways to generate a high level of economic development, it
is only natural that attention should be focused on thé unique marine resource
" base in the region. There is a general concensus that, although these re-
sources are being used to a considerable e);:terit, they are not being used to
their full potentiai. There are exciting prospects for the future development of
marine an;i .coastal resources with speculation regarding new products from the
sea, a year-rou.nd tourist industry, mining, oil and .g‘as produbtion, fish férmi‘ng,
and a much improved fishingvan‘d. seafood industry.

The enthusiasm at the State level for exploring the development potentials
of marine resources is heightened by the interest expressed at the national
level. The interest at both the state and national levels for developing these
resources is tempe_redb by an equal concern regarding their protection. Itis
anticipated that the development interest will be enhanced by the purely
scientific interest at both levels. Many scientists view marine exploration as
a challenge comparable to the exploration of outer space.

Marine research is of'great significance to those concerned with eco-
nomic development. | Employment of people to conduct research and investment
in research facilities has an immediate economic impact. A more sjgnificant

impact over the long run is‘expected to be the products of research. Many of



the important problems in the coastal zone cannot be resolved without the

answers that only research can provide.

B. Resource Conservation. Whereas the State and Federal governments
want to improve the economic well beix;g of pedple in eastern North Carolina,
it has become increasingly evident that the scarce resources being developed
are rightlyvthe concern of people living outside the region. Every person in
- the State and nation has a stake in how the se resources are developed or
preserved. The other basic concern with these resources, therefore, has to
do with conservation and/or preservation to prevent their destruction.

At the present time the people of the State and nation are concerned
about the d;gdging and filling of estuaries for commercial development.
Environmental quality has become a major problem and will become an even
‘greater problem as additional developments take place. Serious attention has
to be given to pollution problems to prevent the ultimate destruction of these

" resources. The impact of construction on the natural processes within the
rn;rine environment m-ust be given serious attention. These and many other
problems demand that proper attention be given to conservation at the same

time ways are being sought to put these resources to more productive use.

III. °~ Structure for Planning and Programming

In ordef to respond to these basic concerns in a meaningful way, it is
evident that a mechanism for plaﬁning and coordination of the myriad of activi-
ties is essential. A large proportion of the research condﬁcted in the past has
been at the I’M rather than at the macro level. The big issues associated

with such things as conflicts among uses of marine resources have been debated
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and regulated without any significant scientific information base.

A. North Carolina Marine Science Council. The Governor of North Carolina

in‘ the Fall of 1968 appointed the North Carolina Council on Marine Sciences

to begin a process of rationalizing all marine related programs. This Council
was endorsed by the following General Assembly a-nd‘ given permanent statutory
authority in 1970.

The basic.function of the Marine Science Council is to insure effective
coordination, planning and programming in all aspects of marine affairs, in-
cluding helping to insure coordination of new Federal programs into the overall
State program. The pr‘ogram elements include everything from basic research
to regulatory activities. The Council is also charged with making recommenda-
tions to the Governor and the General Assembly for actions needed to maintain
a balanced program.

The Council has 21 members at the present time. Mémbership on the
Council includes not only marine scientists and those who are considered ex-
perts in the field, but fepresentatives of marine interests inside and outside of
government. In other words, it is a combination of experts and citizens wbrking
together to insure the most effective utilization and conservation of coastal
resources.

In creating the Marine ‘Science Council, the Governor charged it to
immediately develop an overall plan for mé.rine resources. Priority attention
was to be given to developing a basic program to guide the preparation of a
proposal for an institutional Sea Grant. It was also charged to give immediate

attention to programs that could be supported by the Coastal Plains Regional
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Commission and to planning for marine science facilities in the State to -
accommodate this program and others.

B. North Carolina State-Federal Planning Committee for Marine Resources.

A model State-Federal (NOAA) effort was initiated in early 1972 at the request
of the Coastal Plains Regional Commission with participation from the State of
North Carolina and the National Oceanic and Atmospheric Administration (NOAA).
"To accomplish this aim, a North Carolina State—Federallplanning Committee
for Marine Resources was appointéd to work with the Marine Science Council
in preparing a cciulrehensive plan for marine resource development in North
Carolina. A key objective of this committee was to insure that there was an
optimal relétionship between State and Federal (NOAA) efforts.

~ The State-Federal Planning Committee is compos=d of eleven members
representing the State and Federal governments and the Coastal Plains Regional
Commission. The Governor of North Carolina appointed five mefnbers from the
State to this committee, the Administrator of the National Oceanographic and
. Atmospheric Administrration appointed four Federal representatives, and ‘he
Coastal Plains Regional Commission Federal Co-chairman and Executive
Director each appointed one member. This committee has worked very closely
with the Marine Science Council which was already in the process of developing
a comprehensive marine resource plan.

A specific responsibility of the State-Federal Committee was to insure
that a preliminary plan (this document) was prepared. This plan should be
a.déquate to iﬁsure the proper utilization of the North Carolina Center for Marine
Resources that is scheduled to be constructed with State and Federal monies in

1973. The release of Regional Commission funds for the construction of these
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facilities is dependent upon an endorsement of the plan by the State-Federal
Committee. This COmmittee has been very effective in bringing about a close
working relationship among agencies and organizations within the State and
those in the Federal government:

C. Planning Base. Planning involves delineation of goals, analysis of

alternative means of achieving thes= goals, selecting. the appropriate alterna-
' tiveé, obtaining a committment of resources consistent with the alternative
selected, and other actions necessary to accompliéh. the goals.

The Marine Science Council and State-Federal Committee in developing
this preliminary plan took advantage of decisions made and directions estab-

lished in the earlier report, North Carolina and the Sea. The general goal

which was set forth in that reportis as follows:
"To bring about comprehensive development of all marine
resources in North Carolina with careful consideration

given to conservation and preservation. "

Ten program areas identified in North Carolina and the Sea are

reduced in this plan to eight. They are as follows:

1. Minerals and Energy Resources

2. Transportation

3. Recreation and Tourism
4, Commercial Fishing

5. Aquaculture

6. Environmental Quality
7. Oceanographic Research

8. Coastal Zone Managment



Another important carry-over from North Carolina and the Sea is

the conceptual plan for a North Carolina Center for Marine Resources.
This Center is described in a general manner in the next chapter. Detailed

information regarding operation of the Center is found in a separate report.-



CHAPTER 2

- THE NORTH CAROLINA CENTER FOR MARINE RESOURCES

I. Mission

The primary mission of the proposed North Carolina Center for
Marine Resources is to bring about a better interface among all marine
orignted programs and to assure that these programs closely relate to
the needs of management agencies, marinbe industries, and othef users.

Thé Center, which will be an important element in the State's overall .
marine program, is viewed as the mechanism or link through which
those who'generaté information will communicate with those.wh-ovneed
such information for decision making.

The Center also will provide support for many research projects
that need access to the m'arine environment, equipment or a base of opera-
tions. Because the Center will be in close proximity to users through fa-
ci.lities to be located at three different coastal locations, better communi-
cation should permit improved response to local and regional needs for
research, .education and regulatory programs.

Numerous orgaﬁizations in the State have been working on marine
pfo'blems for many} years. A common problem has been that of packaging
and proceséing available knowledge in a form useful to potential users. Even
learning that such knowledge exists has presented problems. A feedback loop
from those who use the results of research and trained manpower to those who
do the research and training is essential to insure a high degree of relevance.

It is intended that the Center for Marine Resources will fill these needs.
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I1. Regional Programs

Programs of several mission orient.ed organizations now operating
adjacent to the coast, as well as those with facilities further inland, need
to be interfaced through the Center. These include programs of the Atlantic
Estuarine Fisheries Center of NOAA at Beaufort., Other relevant programs
or organizations in the Beaufort area ir;clude the Duke Marine Laboratory
and the Institute of Marine Sciences operated by the University of North
Carolina at Morehead City. Both have large research vessels. Also, the
State's Division of Commercial and Sport Fisheries has a iaboratory and a
85-foot exploratory fishing vessel operating in this région.

Several signific.ant programs in the Wilmington area are generating
" materials that would be more useful if they were tied in to a broader pro-
gram. These include the Cape Fear Téchnical Institute with an advanced
program of training in marine technology. This Institute has a 185-foot
training and research vessel which provides support for all institutions in
the State. The Wrightsvillé Beach Biomedical Laboratory is now part of a
growing complex of activities associated with the University of North Carolina
at Wilmington. Also in the Wilmington area is the F. J. LaQue Laboratory
where a large nickel company conducts fundamental studies of the ingeraction
between metals and the maring environment. The Coastal Plains Center for'
Marine Development Services also in Wilmington, was created in 1969 by
the Coastal Plains Regional Commission to serve as a referral center and
clearinghouse for scientific and technical information on marine- resou”rces

and their potential for economic development. The Office of Saline Water
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of the Department of Interior has‘ a pilot desalination plant at‘Wrightsville
Beach,

The Pamlico Marine Laboratory, oApera.ted by Nolrth Cé.rolina State
University at Aurora, is investigating the possibie effects on estua.x;ies of
power plant effluents and phosphate mining. North Carolina State Univer-
sity also has a laboratory at Hatteras while East Carolina‘University is
developing a marine science program at Manteo.

‘Four universities have marine science programs which relate
directly to coaski problems even though their major activity base is further
inland. The programs of Nuke University at Durham, tﬁe Upiversity of
North Carolina at Chapel Hill, and North Carolina State University at
Raleigh have been going on for several years. East Carolina University
has recently launched into the marine science field. To date, NOAA'»S
Office of Sea Grant has funded new reséarch and educational activities in
the amount of $900 thousand; State has mé.tched this with $450 thousand.

There are othér mission oriented facilities and activities Whicifl are
supportive to the marine resource effort. For example, NOAA's National
Weather Service has warning and forecasting »statio‘ns at a numbér 'of loca-
tions in the State which provide marine forecasts and other weather produds
which are useful to the public and to the transp(;rtation, fishing, recreation
and other industries. These products are disseminated widely and are

~.available to all segments.



111, Center Programs

The Center will include facilities at three coastal locations: Dare
County in the northeasterﬁ section, Carteret County in the central section,
and New Hanover County in the southeastern section. Each facility will be
similar in basic functions but will have certain unique features to accommo-
date the different needs in these specific lo'caftions. Even though three facili-
ties are planned, the Center will operate as one unit. It will be administered
by one board to insure effective coordination ainong geographically different
programs. The administrative board is to be comprised mainly of repre-
sentatives of institutions that are expected to be the principal users of the
facilities.

The overall program of the Center will include several related but
distinctly different components:

1. Public Education - This program component will concentrate
" on children in the public schools and adults who desire to know more about
the marine environment. Teaching aids will include small aquaria and dry
exhibits. Short courses and conferences will be emphasized.

.2. Extension 'Educatibon - A continuous program of extension educa-
tion will bé conducted. The Center will serve as the major focal point for all
marine oriented extension progréms,within the State. The programs will be
comprehensive and serve as the princ.ipal means of relating research to action.
Extension education will relate the more basic research conducted by univer-

sities and other research agencies to applied research.
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3. Research - Part of each facility will be available for short-term
research needs to be conducted on location or nearby. When a specific pro-
ject is concluded, the space will be used to accommodate others who need it.
The facilities will be available to all institutions in the State or even fh;)se
outside the State if the research is relevant to North Carolina needs.

4. Management and Regulatory - There are several marine manage-
ment programs operating in the coastal area. The facility will accommodate

some of the more broadly based programs.

Iv, Center Operation

The Center will operate as a supportive facility for all institutions,
agencies and interests within the State. The administrative board comprised
of representatives of user agencies and organizations and several members
at large will be the principal administrative body to assure effective opera-
tion. |

The Department of Ad:ministrafion will be responsible for employing
a core staff for general housekeeping and administrative services. This
staff would serve under the general guidance of the administrative board. It
is expected that the Center would aléo have a small managerial staff to in-
clude an overall administrator with an associate administrator in each of the
thi‘ee facilities., The Managerial staff would be responsible for. maintaining
public education pfograms in‘each of the facilities. The director or his as-
sociate would work closely with tenant‘s or potential tenants and the admini-
strative board. Also, the managerial personnel would be expected to develop

budgets and to insure balanced and functioning programs.
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The research, extension, and other operational programs to be
accommodated in the Center are expected to be funded from regular
sources, not from the Center's fund. The Center would receive base

support from the State. Detailed information regarding operation of the

Center is found in a separate report,



"CHAPTER 3

MINERAL AND ENERGY RESOURCES=*

I. Introduction
Mineral and energy resources and relateci miperal-chemical indus-
tries are presently having limited impact on the economic development of
" the North Carolina coastal zone. This is due, in part, to need and demand
factors, and in part, to‘the paucity of data regarding the occurrence and
distribution of potential mineral and energy resources in the coastal zon-e.
By exercising sound judgement énd the proper allocation of available
financial resources, the State is in a position to develop an operational plan

that will provide optimum utilization and minimal environmental degradation.

11, Goals

The goal is to promote the development of the mineral and energy '
resources of the North Carolina Coastal Zone for the maximum benefit of
the State and the Nation in a manner compatible with the environment and

with other uses.

I1I1. Current Status

In 1971, the mineral industry of North Carolina contributed $112.5

million to the State's economy, establishing a record production.

*Throughout this report, except where specifically noted, the term
"Mineral' will be used to include energy resources (fuels) as well as hard
minerals. Although ground water is not generally considered to be a2 mineral
resource, a brief discussion on this subject is included in this chapter.
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Stone was the leading mineral commodity produced, contributing 52
percent of the total mineral production vah;c, followed by sand and gravel,
which accounted for 13 percent. Cement, clays, feldspar. Jithium minerals,
and phosphate rock were also produced. Together, they accounted for 31
percent of the Stafe's 1971 mineral production. The remaining four percent
was derived from the production of asbestos, fire clay, gem s£on¢s. iron
ore, kaoiin, mica, olivine, talc and pyrophyllite, tﬁngsten, and small
quantities of gold, silver, copper, lead and zinc produced as a by-product
of tungsten recovery. There was no production of mineral fuels in North
Carolina during 1971.1/

Although limited to relatively few operations, mineral production
from the Coastal Plain area accounted for about 20 percent of the mineral
production of the State during 1971. A phosphate rock operation in Beaufort
County and a cement plant located in New Hanover County, plus seven or
eight sand, gravel, and crushed stone operations constituted the extent of
mineral activity in this area. None of these resources are currently being
mined from coastal waters. However, geophysical and geological surveys
made to date indicate that the mineral resources of the coastal zone could
become a valuable component of the coastal economy.

In the coastal zone, surficial Pleistocene-to-Recent sand and clays,
largely unconsolidated, overlie older Cenozoic sediments. In addition, ex-
tensive Miocene phosphate deposits in Beaufort County and limestone from
an Ecocene formation are mined in Craven, Jones, and Pender Counties

and sands and gravels are utilized locally throughout the region._z_/
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The geology of N;)rth Carolina is of sufficient interest to have at-
tracted a mmber of exploratory oil and gas ventures since 1925. At least
105 exploratory wells have been drilled by various companies in thearea
between the fall line and the coast, although none havé revealed the pre-
sence of hydrocarbons in quantities of commerciai significance. It is of
intérest to note, however, that Cities Service Oil Company holds an oil
and gas lease onvabout 2.4 million acres of State-pwned _submerged lands
underlying a major portion of Pamlico, Albemarle, and adja.cent sounds,
This company ic presently engaged in a geophysical and d;:illing program
to evaluate the petroleum potential of this area of the State. Terms of the
leaée agreement require 12, 000 feet of exploratory drilling during each
two-year renewal peribd.

Colonial Oil and Gas Company holds a lease on all of the remaining
State-owned submerged lands (approximately 400, 000 acre_s) and is currently
sponsoring a drilling program in Carteret County designed to accomplish their
biennial drilling x;equirement of 20, 000 feet. These‘ activities represent the
only current exploration programs involving the State's marine minerals
resources by privaté industry,

As a result of the "energy criAsis"' facing the United States? ;onsider-
able interest is developing in possible petroleum &eposits on the Atlantic
Continental Shelf. A review of a report by the U. S Geological Survey en-~
titled, ”Geolobgic Framework and Petroleum Potential of the Atlantic Coastal
Plain and Continental Sheif, " by John C. Maher, lé'?l, contains sev_e.ral

references concerning offshore North Carolina which are quoted as follows:

o4
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"The continental shelf offers more promise as a potential petroleum
province than the Coastal Plain because it has a thicker sedimentary
column with better source beds and trapping possibilities. "

"In discussing structural factors related to petroleum possibilities,

Johnsgon, Trumbull, and Eaton (1959), gave favorable mention to the

Cape Fear arch and its seaward extension...'

"Somewhat earlier, a brackish ground-water anomaly on the Cape

Fear arch, a few miles inland from Wilmington, North Carolina,

had been cited by LeGrand (1955) as deserving attention, 'if oil -

prospecting becomes more active on the Atlantic Coast'."

"More recently, Emergy (1965) has stated that suitable petroleum-

bearing structures may be associated with the seaward extension

of the Cape Fear arch,.."

""All the published suggestions for areas in which to conduct ex-

ploration operations for petroleum seem to have merit. However,:

the Bahama platform, the seaward extension of Cape Fear arch, the
long basement ridge at the edge of the continental shelf off New

England, and the Southeast Georgia embayment appear to this

writer to be the areas most favorable for initial operations in

waters controlled by the United States."

In anticipation of increasing petroleum exploration activities and
the possibility of commercial discoveries, the 1971 North Carolina General
Assembly amended the Oil and Gas Conservation Act of 1945 to make Part II
of the Act effective as of July 1, 1971. Part II of the Act provides for the
creation of a Petroleum Division to administer the Act and provides broad
authority to control exploration, development and production activities.
This Division was created and consists of the Director of the Department
of Conservation, the State”Geologist, and three members from the State
Board of Conservation and Development appointed by the Governor,

With respect to other minerals in the coastal area, concentrations
of ilmenite, an iron titanium mineral, occur in some localities near the

coast and appear to have commercial possibilities, Also,d oyster shell con-

3-4



centrations in some estuarine areas may have commercial possibilities.

Iv.

Current Programs

‘A, Academic Programs

A review of the workshop report on Marine Activities of the

Coastal Plains Region, Southeastern United States, December 7-9,

1971, sponsored by the Coastal Plains Center for Marine Develop-

ment Services reveals the following research presently being

conducted:

1.

University of North Carolina, Chapel Hill:

" "Marine oriented research projects presently being con-

ducted by marine science curriculum faculty include the
following with the indicated sources of support:

Investigation of potential oil and gas bearing rocks;
" Joel S. Watkins, from North Carolina Board of
Science and Technology." '

East Carolina University:

"Orientation and emphasis of the new (1967) Geology De-
partment is towards coastal processes and environments.

. Four years ago, Drs. Riggs and O'Conner initiated an

intensive research program in the North Carolina coastal
area around Roanoke Island, Their studies are currently
a part of the North Carolina Sea Grant program and include:

An inventory of the potentially economic mineral re-
sources of the coastal region,' ~

"Thus far, the study has revealed that the sub-bottom
stratigraphy is very complex, both in composition and
lateral continuity, and that deposits of gravel, shell and

clay are much more common and extensive than the sur-
face sediment distribution suggests. It appears likely

that economic deposits of some of these constituents do

exist within the area. One such deposit of gravel was
discovered in Croatan Sound and considered for development,
but subsequent investigations proved it to be uneconomic."
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University of Wisconsin:

Under a Sea Grant Program, the University of Wisconsin
is currently conducting a study entitled, '"Exploration for
High Energy Marine Placer Sites.! PartI of the report,
prepared by Craig H. Everts, (March 1972), deals with
field and flume tests in North Carolina. In the forward
to the report, J. Robert Moore, Professor, Minerals
Program, Sea Grant Office, University of Wisconsin,
makes the following statement:

"Basic to developing exploration guides for use in search-
ing for marine placers is the need to understand the pro-
cesses related to placer genesis. Thus, early in the
University of Wisconsin's Sea Grant Minerals Program,
we initiated investigations on the lower specific gravity
heavy minerals and subsequently, tests on the inter-

mediate high density mineral types of economic interest,
but at other field localities.

"I chose the Oregon Inlet complex on the shore of North
Carolina as our low density test site because the area is
in a known heavy mineral province (black sands are mined
farther south); the waves, currents and deposits could be

studied and field measurements made using small craft;
and, of importance to industry, this area is much like
other high energy placer sites that several commercial

groups are soon to explore elsewhere.

"Dr. Everts extended the study to include a rigorous flame
investigation of sample material he collected at the field
stations, which adds considerable evidence to the interpre-
tations and conclusions. He assumed a major lead in this
approach. Together, we have reviewed the data, and as
supervisor of his research, I share with Dr. Everts the
responsibility for the somewhat tenuous nature of several
of the conclusions. Nevertheless, we believe that the
summary of our findings (pages 165-170) provides several

useful clues for locating economic placers in similar

coastal marine environments, Furthermore, we view much

NOTE: Underscoring by the State/Federal Planning Committee.
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of the technical detail reported herein as necessary to
any applied placer research program, and in this regard,
the reported results will help avoid industrial redundancy.

"Part II of this study -- a joint report by Drs. Moore and
Everts on the gold, titanium and zirconium distribution in
the study area, including sedimentary and environmental
relationships -- is currently in preparation.' .

B. U. S. Geological Survey (Department of the Interior)’

From 1961 to the present time, 16 permits have been issued by
the Department of the Interior for offshore geophysical exploration
on the Outer Continental Shelf which involved locations off North
Carolina as part of an overall survey covering areas off several
states. In 1968 and 1971, two of the permits involved groups of
companies which included many of the major oil companies.

For the last six y?ars, the U. S, Geological Survey has had a
contract with Duk¢ University to investigate the character and dis-
tribution Qf off- Sho_re sediments and bedrock. The f{/V. Eastward,
an oceanographic research vessel operated by Duke University has
been used for this work. A one-degree grid geological map on a
scale of 1:250, 000 has been prepared for the Cape Lookout area.
Present plans éall for extending the area south. The U. 5. Geological
Survey is also engaged in a detailed regional study of the framework
of the Atlantic Continental Shelf from Cape Hatteras to Georges Bank.

A comprehensive study on the structural and stratigraphic frame-
work and spacial distribution of permeability in the Atlantic Coastal
Plains from North Carolina to New York will be published by the

U. S. Geological Survey as Professional Papers 795 and 796.
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Anticipated publication date for these reports is December, 1972.

Recently an offshore drilling committee of State geologists has
been formed which will afford a means by which the State will be
kept informed of the work of the U. S. Geological Survey. North
Carolina is represented on this committee.

C. National Ocean Survey (NOAA)

The National Ocean Survey (NOS) has conducted extensive work
in the coastal areas of North Carolina. The hydrographic accom-
plishments for the period before 1969 are completely indexed in
"An Environmental Inventory for Coastal Plain and Adjacent Wé.ters
of the Southeastern States, ' Pub, 726, June 1972, Part III, pages 7
through 39 by the Coastal Plains Center for Marine Devélopment
Services.

In addition, of importance, to the identification of mineral re-
sources is the following work that has been performed since 1969
and is planﬁed for FY 73-74:

1. Bathymetric mapping to nautical charting specifications
from Cape Fear to Cape Hatteras aﬁd from about 10 1.’niles
offshore to the 100-fathom curve.

2. Bathymetric mapping to nautical charting specifications
from 35° 30' N to 36° 10' and 75°W to about three miles
offshore.

3. Geophysical mapping at five-mile spacing, including gravity,

magnetics, and bathymetry, and at greater spacing for seis-



mic-reflection-profiles (SRP), from 74° 34' W to about
10 miles offshore and from 36° N to the North Carolina/
Virginia stateline. -

Bathymetric mapping to nautical charting specifications
from 35° to 30° 10' N and from 74° 25' W to 75° W.

FY 1973 - 74: Inshore hydrographic surveys from Cape
Fear to Cape Hatteras from shore to about 10-miles out.

FY 1973 - 74: Offshore geophysical surveys from about

559 N to the latitude of Cape Fear. The eastern limit

will be the limit of the scheduled bathymetric and other
geophysical maps,. These surveys will be at five-mile
spacing with gravity, bathyrnetrj?, magr'let}[cs and at
greater spacing for SRP (20 - 25 miles). This effort is

in response to requirements for marine geophysical data

.for environmental studies; pollution transport effects,

resource identification, engineering, scientific and
coastal zone planning purposes. The inbrmation will be
produced at a scale of 1:250, 000 and will consist of bathy-
metric base maps, overprints of magnetic and gravity
data, magnetic taf)es, data lists, and data repdrts. The
reports will contain seismic data, as well as‘_analy'ses of

the geophysics from the standpoint of scientific signifi-

- cance and application.
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7. Bottom characteristics have been sampled .-ln conjunction
with hydrographic operations. In 1969 special bottom
samples were collected for the North Carolina State
Geologist.

1Y

D. Ground Water Programs

Under the Water Use Act of 1967, a Capacity Use Area has been
established covering Beaufort and all or parts of seven other sur-
rounding counties. This action allows the North Carolina Board of
Water and Air Resources in the Department of Natural and Economic
Resources to control the withdrawal and use of ground water from the
area. Recognizing the need for obtaining information vital to ground
water resource evaluation, the Board of Water and Air Re sources
has directed the Ground Water Division to conduct capacity-use
studies in 13 areas covering the entire State.

The first four study areas which have the highest state priority,
includes all of the North Carolina Coastal Plains.. These studies will
include test drilling and well construction for the purpose of testing,
evaluating, and monitoring each major aquifer in the area. Further
refinement of data and development of resource management plans
will be conducted on a continuing basis.

E. U. S. Army Corps of Engineers

The U. S. Army Corps of Engineers has compiled extensive
data on shoaling rates and compositions of shoaling materials as-

sociated with dredging activities required to maintain the Federal

3-10



navigation harbors and channels in Eastern North Carolina. Addi-
tional mineral data is currently being gathered for water resources
studies and environmental impact statements being prepared for

federally authorized projects in the coastal area.

Problems

1. Inventory and Evaluation

A comprehensive inventory of the mineral and energy resources
is needed for resource planning and commercial development in the
coastal zone. We must know what we have in the way of potential

mineral resources, where they are, and how extensive they are

before we can plan optimal marine resources development. Such

preinvestment surveys are expensive and involved, but are neces-
sary for »l:he‘ wise utiliéaﬁion o_f the coastal zone.

At the present time there is no systematic, coordinated approach
to an evaluation of the mineral resources in the North Carolina coastal
zone. | Indépendent i?vestigations.arg being conducted by Duke Univer-
sity and the U. S. Geological Survey and are being supported by Sea
Grant at .East C;aroiina University _and the University of North
Carolina, Chapel Hill. In addition, there.is a Uniyersity. of
Wisconsin Sea Grant project which centers around Oregon Inlet.
However, this latter project is primarily one of basic research
dealing with the movement of sedime_nt and might well have been
performed in another state if the projeﬂ: investigators had chosen

to do so.
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2. Ownership of Mineral Resource Rights

This is a continuing problem between the Atlantic Coastal
States and the Federal government, the State and local govern-
ments, and private citizens. The State and Federal governments
dispute is now before the U. S. Supr;eme Court for adjudication.
The State and local governments and private citizen disputes seem
to be covered by a 1967 State La\;v; however, thére is an inadequate
staff for processing claims.

3. Environmental Impact

There is a lack of adequate information to evaluate the environ-
mental-impact of present and future development of mineral resources
to meet the growing public concern for the quality of the environment.

4, Ground Water

There is a lack of information to prop.erly manage ground water
~resources. Although ground water may not generally be considered
or defined as a mineral resource, it is a fundamental resource that
will ultimately determine the amount and character of development

within a given coastal area. The intensive and extensive aevelop-
‘ment of ground and surface water during recent years has created
ground water problems in many areas of the State, emphasizing the
need for a program of overall surface and ground water use manage-

ment.

5. Market Possibilities

Lack of information on the market possibilities for some of the
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coastal zone "non-glamour' mineral resources such as gravel, shell
aggregate, clay and heavy minerals definitely limits the potential of"

developing these resources.

VI. Rgcommendations
A, ) An approp;iate State agency working in cooperation with the
U. S. Geologic_al Survey should be designated for developing an
inventory of miﬁeral resources of.the coastal zone through a com-
pilation and assessment of existing data available from State,
Federal and cornmercia(l sources.,
| Such an effort should include the following tasks:

1, Con_’lpilatiqn of a complete coas'tal‘ zone mineljals.inventofy

~ based upon pre gently available informa.tion and haowleage.

2. Initiation of reconnaissance surveys to fi}l in the blank
spots in the ‘resource inventory in cooperation with the
National Ocean Sur.vey in'NOA_A, the U. S. Geo}ogical
Sﬁrvey in the Department of the Interior, the U. S‘.’Army
Corps of Engineers and North Carolina 'uﬁiversities.

3. Prepai‘ation and issuance of a series of resource maps
which unld include such parameters as substrate, soils,
land forms, occurrehce and distribution of sediment types,
geophysical characteristics, oyster reefs, water resources

- and geologic structures, etc.

*This agency should have data processing, storage/retrieval capa-
bilities to permit updating of information and dissemination of material,
and facilitate graphic displays on standard base maps.
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4. Cooperative development of a set of uniform scale base maps
acceptable fdr use by State, Federal and university activities
as a standard to be used by researchers and others to pre-
sent data.,

B. A uniform policy for the allocation of State mineral resources
should be developed in order to verify ownership by the State and
private sector. An appropriate State agency should be responsible
for developing large scale maps for depicting ov}nership.

C. The State, in cooperatioh with the academic and Federal govern-
ment sectors, should develop a comprehensive plan for dealing with
the environmental impact of present and future development of mineral
resources. An appropriate State agency should be responsible for
developing the data base upon which rational decisions can be made.
D. Accelerate the ground water resource studies presently beiné
conducted by the State.

E. Studies should be undertaken to evaluate, identify and promote

potential markets for North Carolina coastal zone mineral resources.
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Program Area: Minerals and Energy Resources

Goal : To promote the development of the mineral and energy
resources of the North Carolina Coastal Zone for the
maximum benefit of the State and Nation in a manner
compatible with the environment and other uses.

PROBLEM RECOMMENDA TION
1. TLack of an adequate comprehensive 1. An appropriate State agency
inventory of the mineral and energy should be responsible for de-
resources which is needed for re- veloping a coordinated inven-
search planning and commercial tory of mineral resources of
development in the coastal zone. ‘ the coastal zone through a

compilation and assessment
of existing data from State,
Federal and commercial

sources.

2, Lack of verification and appropriate 2. Develop a policy for allocation
policies for ownership of mineral of State mineral resources in
resources by State and private order to verify ownership An
sectors. appropriate State agency should

be responsible for developing
large scale maps depicting

ownership.

3. Lack of an adequate method to 3. The State, in cooperation with
evaluate the envrionmental im- academic and Federal govern-
pact of present and future devel- ment sectors, should develop

- opment of mineral resources to a coordinated procedure for
meet growing public concern for evaluating the environmental
the quality of the environment. impact of present and future

development of mineral re-
‘sources, An appropriate State
agency should be responsible
for developing the data base
upon which rational decisions
can be made.
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Minerals and Energy Resources (Con't. )

PROBLEM RECOMMENDATION
4, Lack of information to properly 4. Accelerate the ground water
manage ground water resources. resource studies presently

being conducted by the State.

5. Lack of information on the market 5, Studies should be undertaken
possibilities for coastal zone to evaluate, identify and pro-
mineral resources. mote potential markets for

coastal zone mineral resources.

3-17



CHAPTER 4

TRANSPORTATION

I, Introduction

Transportation and the sea have always been linked. The ease and
economy of transportation by water have traditionally made the margin be-
tween land and sea a focus of commerce. That focus has been a stimulus to
economic development so that earliest complex urban centers were associated
with transportation and the sea.

In the more recent past, other transportation modes - railways,
highways (including motor freight and passenger), airways and airports,
pipelines, and multi-modal terminal and interchange facilities - also have
had strong developmental influences. In fact, the pervasiveness of trans-
portation in the day-to-day activities of North Carolinians necessitates
investigation of the relationship of industry plans, research, prcgrams,

and projects to coastal development policy.

II. Goal
The overall transportation goal in North Carolina is to facilitate
the transfer of people and goods so as to improve with minimal environ-

mental impact the economic and social well being of the people.

111, Current Status

The newly created Department of Transportation and Highway Safety
is the principal state agency concerned with transportation in North
Carolina. Included at present within the department are the State Ports
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Authority, the State Highway Commission, the Governor's Committee on
Aviation, the Motor Vehicle Department, the Governor's Highway Safety
Program, and several other minor transportation agencies.

A. Water Related Transgoftation

The Coastal Plains Region is endowed with deep water harbors and .
shallow-draft inland waterways whose ports provide a strong stimulus to
the economy of the entire State. In 1970, seven rivers were utilized to
handle 2. 78 million tons of cargo; the Intracoastal Waterway, 2.95 million

“tons; and the five major harbors, 7.78 million tons. Thus, the rivers and
Intracoastal Waterway accounted for about 20% each of the total water cargo
carried, while about 60% of the total tonnage was handled through the harbors.

Waterborne passenger carriage in North Carolina, while virtually
insignificant relative to total transportation movement, n_onetheless played
an important role in the tourism and recreation industries. In recent years
(since completion of the bridge over Bogue Sound), ferry passenger volumes
have averaged about one million per year (plus 275, 000 vehicles), while
75,000 and 125, 000 passengers (primarily sport fishermen on party boats)
have utilized the waterways and harbor systems, respectively.

Five ports and harbors serve the shipping needs of the State. Three
of these - Beaufort, Edenton, and Manteo Bay - are small, while Morehead
City and Wilmington serve as the State's major ports. The following table

shows total cargo movements at these ports for recent years.



TONS OF CARGO HANDLED (000)

1960 1968 1969 1970

Beaufort 85 52 41 45
Edenton 50 117 89 Not available
Manteo Bay 21 41 38 49
Morehead City 679 984 1,241 1,364

Wilmington 5,168 5,001 4,971 6,317

Wilmington and Morehead City complement each other in the move-
ment of waterborne cargo, ‘and vigorously compete for certain types of goods
with other _Atlantic Seaboard ports, Since much of futﬁre general cargo is
expected to move in containerized shipments, concern over North Carolina's
competitive posiﬁdn relative to ports outside the State .may be justifiable.

(It is notainle that regularly scheduled cont;ainer sérvié_e between.Wilm.ington.
and Western Europe was initiated in February 197‘2.') Supplementing con-
tainerization, however, ‘are recent ciembnstrated increaseAs in break-bulk

© and unitizéd cargo operations af boéh ports.

The Wilmington harbor. has a toﬁal of 43 wharves, piers, and docks,
ranging in depth from. 17-to 40 feef. and»hav‘ing c.ombined publ_ic and private
berthing space of abbﬁ.t 2‘0,'000 linear .fe.’e‘t. Thirty-two é.i'e on the Cafg_ Fear
. River and the femaining are.o.n the Northeast (Ca.pé Feér) River albng the
'. ship channel. The State .Por.ts' Authcri(;y at the‘Port' of Wiirnington can work
9 vessels simulta.neoubsly é.t, itS'dféyécargo Whérf"of é, 000 feet. The depth
alongside tl.lisrwharf 1s 32-36 feet and the chanﬁel has been deepened to 38

- feet. The State Ports Aﬁthority_terminal handles ygeneral cargo in its dry-
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storage, cold-storage, and open-storage areas. The remaining private
terminals at the port handle petroleum products, liquid chemicals, iron
and chrome ores, bulk fertilizer, fishmeal, pumice, and bulk building
cement.

The Morehead City harbor has a total of 24 wharves, piers, and docks,
with depths of about 35 feet, ‘ and a combined public and private berthing space
of 12, 080 linear feet, The State Ports Authority at Morehead City includes
1200 feet of barge dock and 4, 850 feet of marginal wharves capable of berth-
ing six cargo ships and one petroleum tanker. The State Ports Authority
handles general cargo and petroleum products, while private terminals
handle petroleum and asphalt products and liquid fertilizers.

The region's inland waterways provide a means for tying the com-
merce and economy of coastal cities to the interior of North Carolina. How-
ever, waterway traffic is narrowly specialized, consisting prinﬁarily of
those bulk products that can be moved in mass quantities at slow speéds
and at correspondingly low unit costs. There are several rivers which
serve as major highways for inland water transportation in North Carolina
east of the I-95 highway, as shown in the tables on the following pages. Nine
of the t§ve1ve major cities with populations over 10, 000 in the Coastal Region
are served or are capable of being served by some form of waterborne ship-
ping. |

Under the Executive Organization Act 0of'1971, the State Ports Authority
was transferred to the North Carolina Department of Transportation and High-

way Safety. It is currently being proposed that a newly created Office of Ports



and Waterways within that Department will take on broadened marine trans-
portation interests to include all navigable waterways and any other marine
transport functions. (These funcl:ion;s’ will be separate and apart from the
water quality responsibilitiés now housed in the Office of Water and Air
Resources, Department of Né,tural‘ and Economic Resources.) In view of
the newness of the Department of Transportation and Highway Safety, areas
of responsibility within the Department are not yet well-defined. However,
legislation is being prepared for presentation to the 1973 General Assembly
Which will outline the récommended functional relationships for all elements

of the Department.

TONS OF CARGO HAULED (000)

Navigable Rivers (Major) 1960 1968 1969 1970

Cape Fear-Above Wilmington 363 265 219 354
Cape Fear, Northeast 1 250 405 484
Chowan ' 116 164 134 164
Neusé 276 406 369 488
New ‘ NA 125 130 85
Pamlico and Tar _ » 60 567 673 718
Roanoke 419 | 522 521 ‘ 485

Total Rivers _ 1,235 2,300 2,451 2,778
Intra‘co.astal Waterway b' ' 1960 1968 1969 1970
Total (Virginia to S. C.) 1,891 2,752 2,778 2,948



TON MILES OF CARGO (000)

Liength in
Navigable Rivers (Major) - 1960 _l_i)ﬁ 1969 1970 Miles
Cape Fear-Above Wilmipgton 27,335 , 18, 464 14, 747 22,971 115
Cape Fear, Northeg.st - 28 ‘ 4,423 5, ?59 7,826 27
Chowan ' | 4,389 6,529 5,207 6,456 51
Neuse 2, 757 .13,810 9, 764 13,253 43
New - - - - 21
Pamlico and Tar | o 835 ) ‘lc-l, 514 17-, 351 18,588 38
Roanoke _ | | “ 8, 587 11,367 11, 717 _13, 253 _19
Total Rivers 43, 931 69,107 64, 345 82,347 374
Intracoastal Waterway ‘ Length in
' M _I_l__‘)__é@_ _l& 1970 Miles
Total (Virginia to S. C.) | - 343,117 338, 268 _314,, 519 345,942 313

The State Ports Authority has the power to acquir’é,. construct, equip,

maintain, develop, and iinprove the harbor or seaports at Wilmington, More-

head City, and such other places as may be deemed feasible for a more expe-

ditious and efficient handling of waterborne commerce within North Carolina

and between North Carolina and other states and foreign countries. This in-

cludes the authority to rent, lease, buy, own, acquire, mortgage, and dis-

pose of any property as may be deemed feasible for carrying out the broad

objective of the State Ports Authority - namely, to develop to the utmost the

port possibilities of the State of North Carolina.



The major North Carolina ports have initiated technological improve-
ments in cargo handling and accommodations for the newer types of ships.
For example, roll-on/roll-off facilities are in the design stages at both
Morehead City and Wilmington. In addition, Wilmington presently handles
LASH (Lighter Barges Aboard Ship), and is capable of servicing these
barges as well as the mother ship. Morehead City has the capability of
handling LASH, but does not presently do so. The State Ports Authority
has been opposed to developing facilities for handling the new supertankers
at State ports or at adjacent locations off the shore of North Carolina.

The State Ports Authority recently acquired property at Wanchese,

. with future plans of developing this area into a specialized fishing trawler
harbor with fish processing and packaging facilities. The Authority also
operates a marina at Southport, primarily for sport fishing and other recrea-

tional purposes.

B, Other Transportation

Eleven raijlroad companies operate in the Coastal Region, of which
three - Seaboard Coast Line, Southern, and Norfolk Southern - are Class I
railroads (annual revenues over $5,000,000). In addition, three of the eight
major rail terminal areas and classification yards in the State (Morehead
City, Wilmington, and Edenton) are found in the coastal area. Railroad
freight service is available in all cities of at least 10, 000 population as
well as in many smaller towns. However, there are large geographic

areas where no rail freight service is available at all.



Only Amtrak, the National Rail Passenger Service, carries passen-
gers, and then only along a north-south corridor. at the extreme western
portion of the Coastal Region. Daily stops are made at Rocky Mount and
Fayetteville with a conditional stop at Wilson. No east-west passenger
service is available.

The highway network within the Coastal Plains Region is quite exten-
sive. However, the problem is one of quality rather than q'uantity. . For
example, avery srnallvpe_rcentage of the non-Interstate highway system in
the Coastal Region is four-lane, while the remaining two-lane highways
which pr_edomir;atg in the area are generally narrow highways with only fair
alignment. With the exception of Interstate 95, no intercity freeways exist.
For the future, two high-level primary highways are proposed to connect
both Wilmington and Morehead City to major cities and other Interstate
thoroughfares in the Piedmont Plateau. Several q‘ther u. _S. highways are
undergoing or are scheduled to undergo controlled access four-lane improve-
ments. »

Scheduled bus service is available from a number of communities
within the Coastal Region., Travel time between communities is comparable
with the automobile where non-stop service is provided, but most bus time-
tables indicate stops at many of the smaller communities en route. Bus
service is used primarily for short trips, especially by military personnel
traveling between a base and a nearby commercial airport or an adjacent
community. North Carolina has nine major bus terminal areas where a
significant number of passengers and goods are interchanged. Only one of_

these (New Bern) is in the Coastal Region.

4 -8



Five major truck terminal areas are located within the Coastal
Region - Rocky Mount, Wilson, Goldsboro, Fayetteville and Wilmington.
Many trucking franchises exist in the smaller urban areas of the region,
but service is rather infrequent due to a lack of demonstrated demand. -

There are approximately forty-five significant airports in the-
Coastal Regi_.on ranging in size from small general aviation air_fields with
unpaveci runwéys to commercial airfields capable of handling jet aircraft.
A scheduled airline provides service at six airports (cities): Favyetteville,
Goldsboro, Kinston, New Bern, Rocky Mount, and Wilmington. The Fayette-
ville Airport, which ranks fifth largest in the State in the number of operations,
has both the greatest aircraft activity and the largest number of enplaned
passengers of any airfield in the Coastal Region. There is very little pas-
senger interchange between cities within the regién, and service to and from
the region on either east-west or north-south routes is poor.

Pipelines have become significant for the long distance transport
of natural gas. In the Coastal Region all cities with a population of 10, 000
or more, except Elizabeth City, have gas service. However, four cbunties -
Camden, Currituck, Tyrrell and Dare - have no service at all. Natural gas
lines terminate at Wilmington, New Bern, and Washingtong lines have been
recently proposed for extension to Williamston and Elizabeth City. . The only
petroleum product pipeline serving the region enters from Apex near Raleigh

with one branch ending at Selma and the other at Fayetteville.



Two major multimode facilities exist in the State; these are at the
ports of Wilmington and Morehead City. Railcars, trucks, barges, and
ships interchange freight at both locations. In addition, Wilmington has a
major truck-train piggyback operation. Two other cities in the Coastal
Region, Fayetteville and Edenton, have certain multimode terminal facili- !
ties but do not have the complete range of facilities needed to accoﬁmodate

complete intermodal transfer of goods and passengers.

IV. Current Problems

The following problem areas are considered to be the most signifi-
cant relating to transportation in the Coastal Region.

A. Water-Related Transportation

1. There is a conflict between the necessity for continuing
channel (river, harbor, inlet) maintenance and the environmental
impact resulting from the dredging operations and disposal of dredged
material. Uncertainties still exist at the State level over the inter-
pretation of the National Environmental Policy Act, resulting in the
possibility that maintenance dredging may be interrupted and delayed
with serious loss in jobs and excessive financial losses to the industry.

2. No acceptable policy exists for the establishment of
regional harbors or for the selection of barrier island inlets
to be stabilized in connection therewith, including the choice of
proper inlet configuration. The U. S. Army Corps of Engineers
has received little guidance from State or regional sources concern-

o

ing which inlets (oui: of 23 candidates) might have the highest priority.
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3. There is an unknown economic impact upon the North Caro:lina
ports by the possible construction of offshore, deep-water terminals
on the East and Gulf Coasts. At present, studies are being conducted
at the national and regional levels to determine the economic and
technical feasibility of constructing deep-water multipurpose termi-
nals on the East and Gulf Coasts to accommodate the required drafts
of supertankers and very large solid-bulk carriers. It Iis anticipated
that if such port facilities are constructed, the resultant changes in
the nature and pattern of traffic will have some impact on the eco-

nomics of North Carolina ports. The extent of this impact is unknown.

B. Other Transportation
| 1. The Coastal Region of the State lacks highway facilities of
Intergta_te quality:
| a. For services
(1) To move goods from ports to the Pied.moht and
Midwest United States, especially important be-
cause of increased national emphasis on con-
tainerized cargo shipments
(2) To provide easy, safe, and rapid access to the
North Carolina .coast for recreation and tourism
b. For economic growth of the region. (It is recognized
that highway construction is a necessa.ryb, through not
a sufficient, growth stimulant; it is only one of many

factors which influence economic development. )
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An inherent conflict exists between the need for additional highways
and thoroughfares to accommodate seasonal tourist and recreational
intefests and the possible over-development and detrimental effects
brought about by the increased use of the area, possibly leading to
the destruction of coastal resources.

2.  Commercial air service is extremely fragmented and widely
dispersed among séveral coastal airports, resulting in

a. Poor east-west connections and
"b. . Almost no north-south connections intfa-sta{ﬁe or
otherwise.

3. The Coastal Region suffers from not having a coordinated
state planning effort directed to transportation matters. Develop-
ment of State policy and issuance of a basic set of 'guidel‘in‘es is the
first need. Also of imp« rtance is the lack of sufficient and current

- planning base data for all modes of transportation. Other matters

- which urgently need to be given thorough examination include:

a. Rural and urban mass transportation
b. Problems of port development relating to labor, use
laws, inventory taxes, etc.
‘c.  Rail passenger and freight service
d. Rail and motor carrier rates and regulations
e. Oil spills, waste disposal from ships, and other pollu-
“ tion problems

f. © Product pipeline service
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g. Consolidation of transfer points (terminals).

V. Recommendations

The following recommendations apply to the specific problem areas

mentioned in the preceeding section.

A, Water-Related Transportation

1.

It is recommended that a State policy be adopted in coordi-
nation with Federal, State, régional and local interests,
concerning all future maintenance operations of navigable
waters. Itis suggested that 1egislati\}é action is needed to
better define responsibilities and legal requirements for

both environmental protection and continuation of activities
vital to the State's economy, Specifically, we should assure
that the study by the U. S. Army Corps of Eng.in.eers on the
environmental impact of maintenance dredging be completed
on time (now scheduled for December 1973). Until that time
maintenance dredging on navigational projects essential to
North _Carolina should not be terminateci or delayed, provided
the established coordination procedures for selecting disposal
areas have been followed.

The State and appropriate regional agencies must prepare

a re-vitalized plan enur.erating priority ranking for the

inlet stabilization program, (The Commercial Fishing

chapter also addresses this ,squect. )
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B.

3.

The State should initiate a comprehensive evaluation of
the economic impact on North Carolina of the creation of

super-ports at likely points on the Atlantic and Gulf Coasts.

Other Transportation

1.

In support of the Statewide Development Policy concerning
a jobs-people-services balance and the encouragement of
economic development in the coastal region, it is recom-
mended that highway construction - specifically four-lane,
limited access facilities - be given a place of top priority
in the highway program and that existing construction pro-
grams on routes such as US-70, US-17,. and US-74, as
well as the proposed corridor from Raleigh to Wilmington
be accelerated by all possible means. In addition, itis
recommended t” at a careful and thorough study be pre-
pared on ‘tourism and recreational access, addressing
particular attention to detrimental use trade-offs,
Concerning air service, it is recommended that Coastal
Region interests provide substantial input to the North
Carolina State Airport System planning effort just under-
way, and that ultimately the State be brought to task to
improve commercial air access to the region.

A high-level, responsive, multimodal 'transportation plan-
ning effort should be established in the North Carolina De-

partment of Transportation and Highway Safety, and this
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planning function should be charged with the responsibility
for coordination of transportation development in the

Coastal Region.
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Program Area:

Transportation

Goal To facilitate the transfer of people and freight so as to
improve with minimal environmental impact the eco-
nomic and social well being of the people. In carrying
out these programs, the principal modes of transpor-
tation ~ air, highways, rail, and water - should be co-
ordinated to the maximum extent possible.
PROBLEMS RECOMMENDATIONS

1. The conflict between the necessity 1. Develop a state policy in coor-

‘ to maintain channels by dredging dination with federal, regional,
and the environmental impact of and local interests that will
dredging operations. better define responsibilities

and legal requirements for both
environmental protection and
continuation of maintenance
‘dredging vital to the State's
economy.

2. Inadequate policy for the selec- 2. Prepare a re-vitalized plan
tion of barrier island inlets to enumerating priority ranking
be stabilized. for the inlet stabilization pro-

gram,

3. The unknown economic impact 3. The State should initiate a
upon the North Carolina ports comprehensive evaluation of
by the possible construction of the economic impact on North
off-shore deep-water terminals Carolina of the creation of
on the East and Gulf Coasts. super-ports in locations out-

' side of the State.
4. The lack of highway facilities 4, Certain existing highway con-

of Interstate quality for service
and for economic growth of the
region.
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struction programs in the
Coastal Region should be ac-
celerated by all possible means.
In addition, a thorough study is
recommended to relate highway
access problems in the Coastal
Region with plans for develop-
mental, recreational, conser-
vational, and other uses of the
region,



Transportation (Con't.)

PROBLEMS

RECOMMENDATIONS

5. Inadequate air service in the
Coastal zone.

6. Lack of a coordinated state plan-
ning effort directed to transpor-
tation matters in the Coastal
Region.
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Encourage responsible Coastal
area agencies to provide sub-

~ stantial input to the North

Carolina State Airport System
planning effort just underway.

A high-level multimodal trans-
portation planning effort should
be established in the North
Carolina Department of Trans-
portation and Highway Safety,
and this planning function
should be charged with the

- responsibility for coordination

of Coastal Region transportation
development.



CHAPTER 5

RECREATION AND TOURISM

I. Introcuction

The coastal area of North Carolina contains more than 3375 miles
of uniéue and beautiful tidal shoreline,‘3 million acres of water in numerous
bays and sounds, and an excellent climaté,. fhese'féctors combine to provide
the potential for -a wide variety of coastal recreational opportunities
'sought by‘people;

Coastal resources make up oﬁé of the State's most valuable
natural assets for recreation. Projectéd incréases in population coupled
with more leisure time indicate that the demands placed on these resources
will be greatly increased in the futurg. Ip addition, it is anticipated that
the range in4recreation‘preferences will be mucH'wider than existing recre-
ational facilities can meet.

At present, a State Comprehensive Outdoor’Recréation Pian (SCORP)
is being prepared (scheduled for completion in early 1973). SCORP will
measure .the demand for recreation as well as'the resources available to
supply it, on a continuing basis. With both demand and supply to.be measured,
it should be possible to establish user standérds and appropriate management

criteria for the recreation rescurce base - the natural environment.

11 Goals

1.‘ To provide a system of well-m;hagea and serviced outdoor
fecreation areas which are balanced with reSpgct to geographic, demographic,
ana environmental considerations.

2. To provide high quality "commeréial“‘recreation consistent

with preserving the natural resource base to meet the demand of the touring



public and to meet the needs for economic development of Eastern North .
Carolina.

3. To encourage conservation and development of fish and wildlife
resources for recreation purposes consistent with other demands on these resources

Recreation in the coastal environment encompasses a broad spectrum
of individual desires ranging from the person who wants to see the existing
enviromment remain in its natural state for the use of fishermen, hunters,
and naturalists to those persons who like coastal recreation primarily for
the commercial attractions available. These varied desires all must be con-
sidered, analyzed, and made to work together insofar as possible in a
compatible manner if a good overall recreation program is to be achieved.
Finally, we must encourage the participation of private enterprise in

expanding the State's recreational enterprises on a commercial scale.

IIT. Recreational Uses: Current Status, Problems, and Recommendations

A. Commercial Tourism

The attracfion of tourists to recreational activities in
Eastern North Carolina has great potential for economic develoPment.v Since
1960 thé value of all tourist expenditures throughout the State (by both
out;of—state and in-state visitors) has more thén doubled, rising to a
tétal of $850 million.l/ Forecasts indicate that the value of this industry
will rise to $1.5 billion by 1980. Tourism is now the second largest industry
in the state; agriculture is the first. The Copeland reference also indicates
that the value of these tourist expenditures in the 26 county coastal zone

region presently exceeds $98 million.2/ If the predicted trends for this

1/ Copeland, L. & L. "North Carolina Travel Survey, 1971."

2/ The 26 counties are the ones bordering the Atlantic Ocean,

estuaries, and the lower reaches of the major rivers. See Chapter 1 for a
listing of the counties.



zone follow those of the State in general, then the value of tourist
expenditures should almost double by 1980 (Copeland report). In view of
the economic lag‘in the coastal zone, and potential improvement through
increased tou:ism, the aspect of recreation must be given proper attention.
There are several areas of concern, however, that need attention if the
full potentials for tourism and the attendant economic benefits are to be
realized.

1. Accommodations and Service Facilities:

To attract tourists, accommodations must cover a variety of
individual needs ranging from motel, hotel, and rental cottages to second
home accommodations.

Numerogs hotels, motels, rental cottages and private camp
grounds are now located'along the coast and have a broad range of.prices
generally within the acceptance of most people. As demands increase, more
of these accommodations will be built. There exists, at the present time,
no methods of determining the prmber cf second homes being used in the
State, but it is known that the demand is high. Despite rising land and
building costs, new second homes with water access will sell at increasing
rates. |

Sport fishermen use motel, hotel, and camping accommodations
to a considerable extent. Generally, services and facilities for this user
gfoup is lacking. Needed are fish cleaning facilities, cold storage,
equipment racks, bait, and up-to-date information about fishing activity
and good maps. Businesses offering accommodations to the public should be
encouraged to provide better facilities and services for the sport fishermen;
particularly since good fishing extends well beyond the short summer season.

Many restaurants, gift shops, and recreational equipment stores

cperate in the coastal areas. Most of these, as well as many hotels and



motels, are open only during the summer season. Because of the seasonality
of coastal tourism, it is often difficult to attract substantial invest-
ments in high gquality facilities. As a result, many of the developments
tend to be of marginal or sub-marginal quality. Promotional efforts should
be directed toward developing additional tourist traffic in the coastal
areas during the off-season months as well as convincing the owners of the
necessary service facilities that there would be a sufficient off-season -
market to warrant keeping their business open.

2. Entertainment Pacilities:

Some peopie choose to spend their leisure time in the coastal
area because there are entertainmen£ facilities available along with the
natural resources. The spectrum of entertainment facilities rangés from
miniature golf courses and boardwalk and amusement park developments to
pavilions and hotels offering live entertainment in a night club atmosphere.
Again, because of local zoning, regulations and the seasonality‘of the
beach-oriented tourist, some of these entertainment facilities tend to be
sub-marginal. In considering the development of such facilities in the
the futurg, the State should adopt a rigorous set of requirements which would
result in quality attractions and perhaps consider inviting concessions,
such as unusual transportation systems (hydrofoils, monorails, etc.) which
would not only help aileviate traffic congestion in the most popular areas,
but would also be novel enough to attract tourists to the area. These
transportation systems could be coupled with areas developed as theme parks,
emphasizing past historical events of the North Carolina coast or other
similarly interesting subjects.

3. Hospitality Training:
A very important factor in maintaining a high level of tourist

flow in any area is the hospitality and services extended to a visitor



during his stay. At present, service people in the hospitality industry
are too often poocrly tréined in their jobs and unskilled in the techniques
of accommodating the tourist, including sport fishermen. The North Carclina
System of Technical Institutes and Community Colleges is actively engaged
in training prog?ams for both tourism and recreation in the State. Four
institutions conduct instruction for degrees in Hotel-Motel Management,
Hotel-Restaurant Managemént, or Culinary Technology. A series of short
extension courses to train employees in basic occupational skills directed
toward how fo serve the traveling public bette; is offered through the
Hospitality Education Program. More interest in such programs is needed
and community celleges and technical institutes within the coastal area of
North Carolina should add these programs to their curriculums.
.4. Insect Pest Management:

Biting flies and mosquitoes in season are not only a serious
pest, but alsolcan transmit diseases and cause sevious economic 1055,
particularlf by the developing tourist industry. Outdoor recreation parti-
cipation suffers serious declines during outbreaks of such biting insects.
For example, some golf courses have revenue reduction of several hundred
dollars pér day, and further development is discouraged. Needed is a com-
prehensive insect pest management program oriented toward tourism usage and
residents alike which'is based on soun§ ecological principles. Fortunately,
a'stud§ leading towérd such a management program has been undertaken at
North Carolina State University with Sea Grant support.

B. Parks

The.U. S. Depaptment»of the Interior operates the Cape Hatteras

and Cape Loékout.Na£ional Seashore areas while the U. S. Department of

Agriculture operates the Croatan National Forest. These Federal facilities



are extremely popular, attracting several million out-of-state visitors
yearly.

The North Carolina Division of State Parks presently maintains
six parks and one nature preserve in the eastern part of the State. 1In
addition, it has jurisdiction over eight of the large Carolina coastal lakes.

The need for additional state parks has been documented in
the 1969 report of the State Parks and State Forests Study Commission.
Current plans call for expansion of the State Parks System, with séveral
outstand;ng sites in the coastal region identified for future acqﬁisition
including Masonboro Island and Jockey Ridge. The Division of State Parks
in the Department of Natural and Economic Resources intends to develop areas
for intensive outdoor recreation as well as new state parks of the traditional
type. The Division also is formulating a program for the protection and pre-
servation of natural areas for educational and scientific use. At present,
the State relies heavily on the already overused Federal_park facilities
for its recreational needs. Tk~ Statz should assume responsibility for
acquiring more recreational coastal parkland for use by its citizens.

The Land and Water Conservation Fund, administered by the
Department of Interior, provides a major source of funding assistance for
planning, acquisition, and development of recreation areas. So far, 12.9
thousand acres, costing $6.2 million has been acquired in North Carolina
through the fund.

C. Hunting

A variety of game attracts hunters to North Carolina's coastal
areas. During the winter months, the coast abounds with many spgcies of
migratory game birds. In 1970 over a half a million hunters paid over two

million dollars in license fees. However, only a small portion of these



hunters, just over 8,000, were from out-of-state. This seems to indicate
that more publicity is needed to attract sportsmen to this off-season
recreational resource. Should hunting pressure increase, however, addifional
management programs would be necessary to éustain the numbers of wildlife
which would be needed.

The Wildlife Resources Commission conducts its activities under
several major categories. These include deer, turkey, waterfowl,‘and small
game management, as well as a program for the management of public hunting
areas. Its budget provides mainly for habitat development and some research.
The Commission also provides an outdoor education program for hunters, fisher-
men, and boat operators.

D. Sport Fishing

Two main areas of con&ern that confront State-Federal planners
are conservation and development of recreational fishing resources. By con-
servation, we mean the wise management of the resource to insure continuation
of adequate. stocks that are now providéing anglers with excellent fishing.

The most important problem in this area is obtaining adequate assessments
of both the resource ‘and the user activity.

Information concexning many important gamefish stocks is
limited. The NOARA/NMFS Lab at Beaufort, North Carolina is investigating
existing stocks of important game fish and potential ways of increasing
standing-crops through such means as the construction of artificial habitats.
The North Carolina Division of Commercial and Sports Fisheries at Morehead
City is conducting an inventory of estuarine resources which will provide
useful information on stocks of estuarine gamefiéh;

Sport fishery statistics are needed to evaluate both the

demand on the resource and the present and potential economic value of sport



fishing to the State. Additional studies similar to the recent report -
prepared for the Coastal Plains Regional Commission by the Coastal Zone
Resources Corporation but expanded to include the angler's catch per unit
of effort and the composition of his catch could provide much needed
information. Other important problem areas which affect stocks of gamefish
and forage fish are: (1) loss of estuarine nursery areas through pollution,
dredge-and-fill, alteration of tidal currents by channalization, and
diversion of fresh water, (2) heavy metal and pesticide uptake in tissues
and organs which might seriously hamper use of certain species, and (3)
destruction of juvenile fishes.

The problem of developing the gamefish resources requires an
assessment of what is available and where and when. Along most of the North
Carclina coastline, the continental shelf is relatively broad with very little
irregular, hard substrate close to shore. This lack of favorable habitat
required by many important gamefish restricts the sports fishing activities
of salt water anglers who own s-,all boats. Artificial reefs have great
potential as management tools that can be used effectively to imporve fishing
close to access points. This would be particularly useful to small boat
fishermen. The North Carolina Division of Commercial and Sports Fisheries
now has a bill before the General Assembly to provide appropriations for the
construction of reefs. State~-Federal cooperation has already resulted in
the selection of 14 new reef sites along the coast and in the estuaries.

E. Boating

Boating is one of the most popular recreational forms in the
coastal areas. There are now more than 90,000 motorboats of over 10 horse
power registered in North Carolina plus numerous small craft and sailboats.

This number is expected to increase steadily in the future. The State has



built 108 "free-of-charge" boating access areas and there are 239 commercial
marinas aléng the coast.

Two major problemsnconfront recreational boating. One is lack
of adequate access areas to the .water, though the State is presently con-
structing many new launching areas for boatmen. The other problem is that
of boatiﬁg safety. Despite boating safety programs conduéted on the Federal,
State and local levels, the number of drownings and personal injuries
resulting from boating accidents.increase. To combat the accident increase,
the Wildlife Resources Commission is vigorously intensifying its boétinq
safety p;ogr;ms. The number of boating accidents may eventually require
licensing of all boat operators. To enhance boating safety and marine
recreational activities, the National Weather Service provides marine
weaﬁher forecasts which are broadcast continuously over two VHF/FM radio
stations, at Wilmingtqn and New Bern. A third station is planned to be
installed in the near.future in the northern coastal area.

A possible future problem could develop if fixed bridge spans
across navigable waters are not high enough to accommodate large sail boats.

As the area develops, sailing undoubtedly will become much more popular.

IV. General Problems

There are two major problem areas that do not relate to any specific
type of resources. These include public access and general environmental
considerations.

A. Public Access

Presently, the coastal ar_.a of North Carolina lacks good
quality highways which would provide easy, safe and rapid access into the

region. Commercial air service is infrequent with poor connections from



inland cities to the coast. If people are to use the resources of an area,
there must be adequate access whether by private vehicle or public and
commercial transportation. 1In addition to the need for a good road system,
adequate parking facilities must exist at the centers of tourist attraction.

North Carolina has within its boundaries some of the most
beautiful beaches along the Atlantic coast. However, below Onslow County,
there are virtually no beaches set aside for public use. More public access
to this portion of the shoreline needs to be provided. Such access require-
ments encompass proper roads, parking areas, and walkways through the dunes.

In North Carclina public ownership of the ccastal beaches
fronting private property is limited to the area below the mean high water
line. This could severely limit public use of the beaches as property valueg
rise and intensity of private use grows. Oregon and Florida legislation
offers some useful guidance in this regard. The Oregon approach is more
all-inclusive and has met with initial success in the coprts. It states
that the public rights along th= ocean shore are vested in the state to be
held and administered as state recreation areas and for related purposes.
This includes all land lying between extreme low tide and the line of vege-
tation. The constitutionality of the Oregon law has been upheld by the
Oregon Supreme Court with the finding that the state on behalf of the public
had acquired a prescripti;e easement for recreational purposes in the dry
sand area. It also held that the dry sand area "has been used by the public
as public recreational land according to an unbroken custom recurring back
in time as long as the land has been inhabited."”

The stroné language of the Oregon statute gives substantial
support to its courts in reaching favorable decisions "to preserve and pro-

tect scenic and recreational use of Oregon's ocean shore.” North Carolina
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General Statute Section 113-14.1 does not afford such support. Section 2
of the proposed North Carolina Coastal Zone Management Act of 1973 is much
more useful in this respect and could be strengthened by incorporating
therein some of the Oregon language.

In analyzing the North Carolina situation in light of the
Oregon experience, it is recommended that consideration be given toward
defining public owﬁership up to the mean high water or vegetative line,
whichever is greater.

In the iﬁterior coastal area of North Carolina, additional
parklands or scenic easements need to be acquired along waterways and shores
of the larger natural lakes and estuaries to protect and preserve scenic
quality and recreational value. Local governments do not appear to be in
a financial p&sition to reépond to this need. The State must take the
initia£ive.

B. Environmental Factors

As more and more ~eople use the recreational facilities of
coastal North Carolina, the effects of degradation and overcrowding of these
faciiities aré felt. Some of the more popular facilities, such as those on
the OuteriBanks, ére already being overused in the peak summer season and
to alleviate overcrowding, the National Park Service in recent years has
been obliged to turn away campers. The.state parks at Fort Macon and Cliffs
of the‘Neuse have already.reached their maximum visitor capacity. To ccpe
with this problem, it may be necessary to set user capacity limits on certain
parks and other oﬁtdoor recreation areas to avoid over-intensive use and
destruction of their ffaqile natural features.

Increasing use of recreational facilities has magnified

problems of solid and liquid waste disposal. Immediate steps should be
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taken to develop new legislation where necessary and to enfcrce existing
laws and regulations to control pollution both on land and from vessels, as
indicated in the Environmental Quality chapter.

A major factor which now exists in North Carolina regarding
the construction of -all types of recreational housing accommodations is the
lack of any state zoning regulations. Presently, individual counties have
the authority to exercise control over land usage, but, unfortunately, most
have not exercised this authority. The result is the wrong type of develop-
ment in certain areas, such as mobile home parks on ocean front property.

A compounding problem that leads to inadequate construction is that fre-
quently insurance in such storm vulnerable areas is very difficult to obtain
or ité cost is prohibitive. There is a definite need to plan recreational‘
facilities in the coastal areas for all economic levels, but care must be
taken to obtain optimum use of an area. For economic reasons, certain areas
need to have high density development such as hotels and condominiums, but
such developnients should be in .»ned clusters. In this way, additional areas,
paid for by the taxes arising from the high density development can be made
available to serve other recreation interests. State regulations governing
subdivision builders are necessary to assure quality development.

Coastal beaches are subject to constant, and at times, catastrophic
erogion, leading to serious economic and human consequences. The balance
between beach erosion and deposition is delicate with changes occurring con-
tinuously at various rates. Substantial loss of a normal beach profile results
in decreased property’vaiues, a decreased tax base, and ultimately a loss of
tourism. Careful advance planning is necessary for a good beaéh management
program- including the use of newly developed and proven engineering techniques
and a continuous reassessment of conditions. Adequate funds need to be pro-

vided for the application of existing knowledge and the generation of new
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knowledge to help resolve the problems of erosion,

Summary of Major Problems and Recommendations

A. Problems

In summarizing the problems discussed earlier, the following
areas were considered to be fhe most important related to recreation in
coastal North Carolina: |

1. Insufficiént public access to recreation areas. This
includes lack of éood highways and airline transportation into coastal
regions, virtually no publicly owned beaches below Onslow County, and
limited public access points to estuaries, rivers and lakes.

2. Degradation of recreational facilities arising from the
effects of pollution and ovércrowding.

3. Seasonality of recreational demand, especially in the
northeastern coastal area.

4. Insﬁfficient public park lands.

5. The need for meaningful conservation and developmeﬁt or.
recreational fishery resources. This includes lack of adequate assessments
of resources; lack of data on present and potential use of the- resource,
lack of favorable habitat near access areas, loss of nursery areas,
destruction of juvenile fishes and inadequate management of resources.

6. Lack of‘adequate cont;ols‘on land use for development.

7. Iﬁadequate insect pest management programs.

B. Recommendations

1. To provide for adequs e public access:
a. Initiate a study which would result in an adopted
state and regional policy concerning the development of highway and air

access both into and within the coastal region in consonance with plans for

recreational, conservational and other uses.
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b. Take steps to insure public access to beach areas
with legislation enacted to assure public access to and usage of beach
areas. Study of the Oregon approach should be undertaken in this connection.

¢. Utilize information in the SCORP plan to identify
specific localities where additional public access is needed.

2. To reduce degradation of recreation facilities:

a. Immediate steps can be taken to develop new legisla-
tion and enforce existing laws and regulations related to sewage treatment
facilities, solid waste disposal and liguid and solid waste disposal from
vessels. This is discussed in grgater detail in the chapter on Environmental
Qauiity.

b. Avoid unnecessary intensive and destructive use of
fragile natural areas by setting user capacity limits on public and private'
facilities where necessary.

3. To reduce seasonality of recreation demand:

a. Publicize and promote year-round outdoor recreational
activities.

'b. Promote use of existing conference facilities to attract
groups during the off season.

'c. Develop and publicize package tours to create additional
tourism traffic during slack months.

d. Develop high quality theme parks and other facilities
having year-round appeal.

e. Develop a program to evaluate present and potential
recreational demands.

f. Encourage participation in training programs for

service people in the hospitality industry.

5 - 14



g. Emphasize such fish and wildlife activities as

bird watching and éport fishing; both of which extend into the off-seasons.
4. In order to acQuire more public recreation areas:

a. Undertake an aggressive park land acquisition and
development program.

5. To properly manage recreation fiéhing resources and develop
and imprdve recreation fishing:

a. Coordinate stock assessment by State, Fedéral and
university researchers.

b. TInitiate complete study of recreational fishing to
include anglef success and present and potential economic_impact.

c. Continue research on effective use of artificial
reefs to increase stock sizes of some important gamefish species and to
develop fishing groups in areas accessible to small boat fishermen (estuary
and nearshore reefs) and to construct artificial reefs both offshore and in
estuaries.

d. Through cooperative efforts and planning sessions
with State, FPederal and university researchers, gather information on
importance of estuarine nursery areas and recommend protection.

e. Through State, Federal and university research in
North Carolina, and liaison with other states and Federal agencies develop
and implement meaningful management practices and legislation.

f. Provide necessary zoning to control interactions of
vehicles and sportsmen and commercial interests.

6. To reduce and prevent uncontrolled land and water use and
development:

a. Take immediate steps to initiate strict, uniform

state and local zoning regqulations to insure orderly planning and development
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of coastal areas. Subdivision developers should be made to follow specific
regulations so that quality developments are assured and irresponsible
developers not allowed to operate within the state.

7. To provide for an adequate program of insect pest
management:

a. Continue the study by North Carolina State University
to develop programs, based on ecologically sound principles of insect pest
management for control of biting flies and mosquitoes in the coastal zone.

b. Implement, as appropriate, pest management programs
as they are developed to control biting flies and mosquitoes through mix

of appropriate cultural, chemical, and biclogical methods.
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Program Area: Recreation and Tourism

Goals: l. To provide a system of well-managed and serviced outdoor

recreation areas which are balanced with respect to geo-

graphic, demographic, and environmental considerations.

2. To provide high quality "commercial" recreation consistent

with preserving the natural resource base to meet the

demand of the touring public and to meet the needs for

economic development of eastern North Carolina.

3. To encourage conservation and development of fish and

wildlife resources for recreation purposes.

RECOMMENDATION

PROBLEM
1. Lack of adeguate public access 1.
to recreation areas:
a. Lack of good highways a. d a. Initiate a study which
airline transportation into would result in a policy
the coastal region. for the adequate development
of highway and air access
into and within the coastal
region in consonance with
plans for recreational, con-
servational and other uses.
b. Inadequate publicly owned b. Take steps to insure that
beaches and limited public adequate public beaches and
access points to estuaries, public access points to
rivers, and lakes. estuaries, rivers, lakes and
beaches are acquired.
2. Degradation of recreational 2.
facilities
a. Overcrowding. a. Avoid unnecessary intensive

and destructive use of fragile
natural areas by setting user
capacity limits on public and
private facilities where
necessary.



PROBLEM

RECOMMENDATION

b, Pollution.

Seasonality of recreation demand, 3.
especially in the northeastern
coastal area.

Insufficient public park lands. 4.

Need for meaningful conservation 5.
and development of recreational
fishery resources.

-a. Inadequate assessment of the

resources, their use and
habitat near access areas.

b. Destruction of juvenile fishes
in nursery areas.

c. Quality of fishing ex-
perience.

Inadequate land use controls 6.
accelerating demand for second
homes with water fronts, mobile

" home parks on ocean front

property, etc.
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b. Take steps to develop new leg-
islation and enforce existing
laws and regulations relating
to solid and liquid waste
disposal.

Develop a program which would result
in the maximum use of facilities

and recreational areas on a year-
round basis taking into account pre-~
sent and potential recreational de-
mands and the need for additional
parks and facilities having year-
round appeal.

Undertake an aggressive park land
acquisition and development program.

a. Coordinated assessment by State,
Federal, and university
researchers of stocks, their use
and habitats taking into account
present and potential economic
impact, and the need to increase
stock sizes by the construction
of artificial reefs both off-
shore and in estuaries.

b. Continue and expand cooperative
efforts and planning sessions
with State, Federal, and univer-
sity researchers gathering infor-
mation on estuarine nursery areas
and recommend protection.

c. Implement the necessary zoning
and regulation to control inter-
actions of vehicles and sports-
men and commercial interests.

Immediate steps should be taken to
initiate strict, uniform state and
local zoning regulations to insure
proper planning and orderly develop-
ment of coastal areas.



PROBLEM

RECOMMENDATION

7.

Inadequate insect pest
management programs.
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Continue the study by North
Carolina State University to
develop a program of ingsect
pest management and implement
as appropriate a program to
control biting flies and mos-
quitoes.



CHAPTER 6

COMMERCIAIL FISHERIES

1. Introduction

.Since the first colonists settled on Carolina shores, fishing has
been a reliable, useful, and profitable enterprise. For more than three
hundred years, most, but not all, Wildl native stocks have kept pace with
the harvest. With the impact of man-made influences on the environment
and pressures on the stocks and lack of adaptation of modern techno.logy
to the fishing industry, especially in the processiﬁg segment, the industry
may soon lose its rightful place as a significant contributor to the economy
of the State of North Carolina.
1I. Goal

The'overavll goal is to increase ipcome_from co_mmercialv fishing
through improved efficiency in catching, processing and marketing, and
to preserve the 1b'ng-range viability of the industry through efforts to main-
tain stocks and reduce environmental hazards.

In accompiishing this goal, several areas. are in need of attention.
Th.e most important Qf these are: _(1) environment and stocks, (2) pro-
cessing and marketing, (3) statistics, and (4) advisory services, includ-
ing socio-economic and legal affairs,

Attention to the first area might be considered the most essential,

for without the proper environment and an adequate supply of fish stocks,



there cannot be a viable fishing industry -- commercial or sport. However,
the second and third areas can hardly be assigned lesser status. Processing
and marketing capability is critical if North Carolina is to escape its present
"'colonial' status of exporting most all of its raw fishery products while import-
ing processed fishery products for cons'umption. This area must have assis-
tance for meeting the demand of stricter sanitary requirements and operating
efficiency,

An adequate statistics program is also essential to a realistic evaluation
of the industry, to assessing the impact of commercial‘and. spor'g catches on
certain stocks, and to developing rational management methods -- including
resource allocation, *

An advisory/extension-education program is essential because the
people who are the backbone of the industry need io learn about new industrial
and technical advancements in order to use fishery technology rpethods advan-
tageously. Fisher_rnen also need assistance with socio-_economig and legal
matters of importancg to them. They must al;o have the opportuniﬁy to feed -
back information concerning their real needs and how well the services pro-
vided for them are fu‘n‘ction_ing.

III. Current Status

About 50 species of finfish and shellfish are harvested commercially

from North Carolina coastal waters. It is generally unknown whether species

*Marine sport fishing is included in greated detail in the chapter on
"Recreation and Tourism. "



are under- or over-harvested by present harvest technique s, except that
menhaden are definitely overfished and striped bass are probably under-
harvested. Most North Carolina fisheries are seasonal and largely
dependent on the migratory habits and reproductive cycles of the species.
For the most part, North Carolina commercial fishermen seek high quality,
high value food species such as shrimp, oysters, and flounders.

Presented in Table 1 are the North Carolina landings data for
selected high value, high volume species for the period 1965-1971.
Presented also are the total annual landings and value for all species
harvested, including industrial fish such as menhaden. Presented in
Table 2 are the annual North Carolina menhaden landings and value for
the same time period.

The commercial landings fluctuate widely with average total
landings for the seven-year per >d being 207.5 million pounds annually
value at almost $10 million. Only ten edible food fish species exceed
annual average landings of onv,e million pounds. The 1970 landings repre-
sent about 3.5 percent of the nation's total catch and 1.5 percent of the
United States total dockside value. Only about 58. 3 million pounds of
edible finfish and shellfish were harvested in North Carolina during
1970, most of which was shipped out-of-state unprocessed.

The estuarine, coastal, and nearshore watefs of North Carolina
provide fishery resoﬁrces for a commercial and sport fishery industry

value at nearly $100 million annually (Heatherly, 1971). Commercial
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Table 2 - North Carolina Menhaden Landings Data, 1965 - 1971

YEAR POUNDS VALUE (dollars)
1965 160,595,000 2,072,000
1966 182,289,000 2,538,000
1967 150,480,000 1,694,000
1968 167,189,000 1,958,000
1969 145,235,000 2,228,000
1970 108,235,000 1,570,000
1971 79,488,000 1,116,000

Source: National Marine Fisheries Service Annual Summaries



fishing boat license sales data presented in Table 3 for 1966 and 1971
show a substantial increase in most categories. These data include
sales of boat licenses for "'sport'" or ''recreational" fishing when
using commercial gear, It is interesting that the greatest increase is
in the small boat category (class '""C'" and "Bl" for boats to 26 feet)
and apparently indicates an increase in occasional and/or recreational
commerc'}al fishing activities.

Data relative to the apparent commercial fleet and fishermen
involved on boats and shore (haul seine for example) activities are
presented in Tables 4 and 5. These data indicate no significant change
in the number of commercial vessels overfive tons between 1960 and 1970,
whereas, a general increase has occurred in the category of less than
five tons. There has been a general decrease in the number of fisher-
men for the same period (Table 5).

The number of wholesale and processing establishments and
persons engaged in these activities has changed very little during the
ten-year period ending 1971 (Table 6). Seventy-nine establishments,
which are currently active, processed primarily crabs, oysters, and
écallops (in 1971).

It is estimated that less than one-half dozen establishments are
processing edible finfish and then only in a very limited way. It would
apéea.r that with annual landings of over one million pounds each for
seven edible species (Table 1), the potential for processing would be

far greater than actually occurs.
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Table 3 - Comparison of Commercial Fishing Boat Licenses Sold in North
Carolina During 1966 and 1971

» Percentage
_1966 1971 . Increase
Class '"C' licenses 6,040 - 8,498 o 41
GClass "B1" licenses 893 1,276 43
Class "B'' licenses 673 840 ' 25
Other licenses . | 840 606 . -28
Total 8,446 11,220 33

Class "C' licenses - for boats to 18 feet
| Class '""Bl' licenses - for boats 18 to 26 -feet
Class "B' licenses - for boats over 26 feet

"Other!" Iicevnses - for Menhaden boats and boats without motors

Source: State Division of Gommercial and Sport Fisheries Records



Table 4 - Data on Vessels and Persons Employed During the Period 1960 - 1970;

North Carolina

Over 5 Tons Net

(No. of Vessels)

Less Than 5 Tons

{No. of Boats)

Over 5 Tons Net
(No. ot Fishermen

Source: National Marine Fisheries Service
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YEAR Motor & dther On Vessels)
1970 475 2,311 . 86 1,682
1969 372 2,472 88 1,470 -
1968 398 2,516 102 1,642
1967 446 2,506 M 1,775
1966 431 2,533 101 1,659 . |
1965 471 2,038 376 1,839
1964 48] 2,194 601 2,027
1963 475 2,267 708 1,898
1962 . 458 2,057 894 1,886
1961 496 2,099 816 2,172
1960 447 1,968 889 1,863



Table 5 - Data on Numbers of Regular and Casual FiShermen‘in'North

Carolina
No. Fishermen
Year | 23e33?§i g gg::il)ﬁ Fi;ﬁ:i&en
1970 2,432 4,114
1969 2,665 4,135
1968 2,703 4,345
1967 2,683 4,458
1966 | 2,737 4,396
1965 3,081 . 4,920
1964 3,524 | 5,551
1963 3,904 5,802
1962 | 4,076 5,962
1961 3,983 | . 6,155
1960 4,411 6,274

Source: National Marine Fisheries Service. Regular fishermen earn
over one-half of income from commercial fishing, while casual fisher-
men earn less than one-half.



Table 6 - Data on Numbers of Wholesale and Processing Establishments; North

Carolina
No. Wholesale No. of Establishments
& Processing Producing Processed - Persons Engaged
Year Establishments ' Products Avg. 553335-T—Hﬁ%§f Year
1971 178 (79) ' 2,670 1,584
11970 175 (70) 2,625 1,558
1969 164 (71) 2,462 1,463
1968 - 165 (69) 2,741 1,509
1967 170 (70) 2,783 1,671
1966 165 2,620 1,397
1965 158 2,430 1,412
1964 161 2,582 1,242
1963 165 2,664 _ 974
1962 176 2,593 973
1961 181 2,514 996
1960 185 | 2,541 978

*Frozen Products
Shucked Products
Fish Meal
Canned Products
Fresh Packed Crab Meat, etc.

Source: National Marine Fisheries Service
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Except for the automated, and possibly underutilized menhaden
industry, most fisheries use little fishing machinery other than that
required for boat propulsion or for retrieving a trawl. For example,
catches are sorted by hand, unloaded by hand, and packed by hand. Minor
improvements of recent years include: a transition‘to_ the use of nylon for
net materials, increased use of radar and electronic aids on larger vessels,
and the replacement of wooden fish boxes with coated paperboard boxes for
shipping.

The processors in North Carolina are relatively small and have
limited capital for expansion of facilities and the development of new pro-
ducts and market outlets, so there is a limited amount of technology
currently being applied. There.has been very little effort to develop
product identity in the marketplace. In North Carolina the particularly
wide variety of species and sea onality of the catch has impeded the gréwth‘
_ of the industry. There is a limited amount of product storage space avail-
able so the processor cannot market his product at the most opportune
time. Underlying these factors is a deterioration in the quality of fishery
products as a result of poor handling practices, Constant handling ‘W'ith'
little apparent concérn for proper refrigeration and sanitary conditions
often result in quality degradation,

Iv. Current Programs

Several federal and state programs are underway for each of the
important areas of concern., Several of the more significant ones are

briefly described in this section.
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A, Environment and Stocks

1, Federal Programs, MajoAr federal agency programs are

conducted by the National Marine Fisheries Service's Atlantic Estuarine
Fisheries Center located at Beaufort. Two major divisions of work are
recognized: (a) research objectives of the Division of Fisheries are to
obtain biological and statistical information about commercial and
recreational fishes of the coastal zone. These studies emphasize the
collection and analysis of data which describe the status of exploited

and latent stocks. They are used to sustain and, where possible, to
increase the yield of seafood and the recreation derived from fishing.
Specific work includes: (1) annual estimation of stock sizes, fluctuations
in abundance and fishing rates in Atlantic and Gulf of Mexico menhaden
fisheries; (2) determination of the relation of §pecies dis_tribution,
migration and reproduction to environmental conditions on the South
Atlantic coast in the nearshore zone; and (3) assessment of effectiveness
of natural and artificial fishing reefs in providing recreation and seafood.
And (b) the longer term mission of the Center's Division of Ecology is to
study ecosystem structure and function in the coastal plain salt marsh
estuaries typical of the mid-Atlantic and South Atlantic regions of the
United States and to evaluate the effects of man's activities on this eco-
system type. Included in this study are: (1) assessment of species
structure, biomass composition and trophlicenergy of the ecosystem;

(2) determination of major pathways and rates of flux for contaminants
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of human origin, especially heavy metals, radionuclides and pesticides
within the ecosystem; and (3) determination of organism responses to
important contaminative additions, alone and in combinations, over the
entire range of environmental variation to which the organisms are
normally exposed.

2, State Programs. Several state agencies are engaged in

surveying estuaries and offshore waters from South Carolina to Virginia
borders. These are the State Division of Commercial and Sport Fisheries,
University of North Carolina and North Carolina State University with
assistance from Sea Grant, State Office of Water and Air Resources, and
the Sanitation Division of the State Board of Health. Trhese surveys

involve sampling several hundred stations monthly. They are also designed
to better define nursery areas and the relative and seasonél abundance of
young shrimp, crabs and finfisl.. Scallop surveys have been conducted in
Carteret and New Hanover Counties as well as offshore. Environmental
data including water temperature, salinity, and selected chemical (nutrient)
measurements, depth, and bottom type are taken along with the biological
specimens. In genera‘l, the sampling methods, -instrumentation, and equip-
ment used for these projects are comparable. Some of the hydrological
and climatic data are processed for computer storage and manipulation.
These are available for retrieval from HISARS. Some of the water quality

data also has been incorporated in EPA's STORET system.



The Commercial Fisheries Study Commission. established by the

1971 General Assembly, is developing recommendations for the growth

and development of the fishing industry and for improvements in its

administratio\n at state level..

B. DProcessing and Marketing

There has been considerable interest in developing and

expanding the processing and marketing activities of commercial

fisheries during the past several years. This interest has resulted

in the initiation and current operation of the following programs by

State and federal agencies:

1.

Industrial Extension Service, North Carolina State
University, Engineering Systems

Department of Food Science, North Carolina State .
University, Seafood Processing, Preservation and
Storage System )

Department of Economics, North Carolina State
University, Fisheries Economics Program

Division of Commerce and Industry, North Carolina
Department of Natural and Economic Resources,
Fisheries Marketing Program

Division of Continuing Education, East Carolina
University, Fisheries Cooperative Program (Sound
and Sea Fishermen's Association)

The above State programs, in many cases, are being supported

in part by federal funds from the NOAA Sea Grant Program, Coastal Plains

Regional Commission, Public Law 88-309, administered by NOAA's National

Marine Fisheries Service, and the U. S, Department of Agriculture. These
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agencies are actively working with the fisheries industry in seafood pro-
cessing and marketing. Although there is not an integrated effort among
the agencies to solve common problems in a complete follow through from
harvesting to marketing.
C. Statistics

In North Carolina, many dealers voluntarily provide catch
and value data on a monthly basis té the National Marine Fisheries Service,
Some statistical information can be derived from the state tax records
paid by dealers on shellfish; however, it is believed that much of the
shellfish catch is not recorded or taxed. Inaccurate information some-
times results when one develops catch data from tax figures. A more
rigorous reporting program is needed if meaningful analyses of the

fishery resources is to be obtained.

D. Advisory Services

Several small advisory extension programs have been started
at separate coastal locations but there is little or no coordination between
the.

The Sound and Sea Fishermen's Association has been established
in the Albemarle Sound-Outer Banks area. This program has been developed
with the assistance of the Sea Grant Advisory Services Progranll at East
Carolina University and currently, NCAA's new advisory service is

providing assistance.



The Food Science and Industrial Extension facilities at North
Carolina State University are providing Sea Grant advisorv services to
the industry. Newsletters and workshop-conferences offer additional
opportunities for communication and dissemination of information to the
industry.

The State Division of Commercial and Sport Fisheries pro-
vides advisory services to oystermen to help maximize production of
lease holdings. Also, the Division issues a monthly newsletter and
occasional technical bulletins. A recently released parmnphlet has been
provided for grade schoo! students; it describes the coastal area, its
environment and the importance of fisheries.

NOAA has recently organized a marine advisory service to
provide information and assistance for all kinds of coastal activities,
including development, utilization and management of marine resources
and coastal zone management. As noted above, the program in North
Carolina is providing assistance to the Sound and Sea Fishermen's
Association.

E. Trade Orgé.nizations

There are several fishery related organizations working
toward the improvement of commercial fisheries in North Carolina.
Some of these organizations are: North Carolina Fisheries Association,
Inc. ; National Fishmeal and Oil Association; Southeastern Fisheries

Association; National Fisheries Institute; National Shellfisheries Institute
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(Oyster Institute of North America); Tri-State Crab Processors Association;
Carteret County Oyster Farmers and Fishermen; Southeastern North
Carolina Fisheries Associatio.n; Sound and Sea Fishermen's Association;
Atlantic Offshore Fish and Lobster Association; and North Carolina Cat-
fish Growers and Producers.

V. Problems and Recommendations

A. Environment and Stocks

1. Nursery Areas:

Problem: InadeQuate protection of nursery areas during
critical stages of species juvenile development.

Explanation: Identification and‘location of nursery areas
of major estuarine species is complete in the southern half of the State.
Projects designed to yield this information in other parts of the State are
underway in the Neuse River, .outhern and western Pamlico Sound, and
Albemarle Sound areas, Funds and personnel to obtain this information
in northern and eastern Pamlico Sound and the Pamlico and Pungo River
areas are not available. Management of high value species such as shrimp
is not possible without protection of nursery areé.s.

Shrimp hursery areas offer a gopd example of this problem
area. Prior to the 1971 shimping season, all coastal waters in the southern
areas, including what we now know to be shrimp nursery areas, were tra-
ditionally opened to all shrimping activities with no consideration for

critical states of post-larval and juvenile development, The shrimp nurs'ery
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areas were identified in 1970 and were protected beginning in 1971, This
managemeﬁt action probably had much to do with the record shrimp land-
ings in the counties comprising the Southern District (Onslow, Pender,

New Hanover, and Brunswick Counties) in 1971. Landings for 1972 through
September again are at record level.

Natural environmental factors, which c;nnot be controlled
by man, play a major role in the recruitment of post-larval shrimp to
estuarine areas. Identification and protection of these areas containing
critical states of deyelopment is necessary for maximum production of
natural recruitment. Protection of nursery areas against habitat degradation
through development alteration and pollution is ;lso a major consideration
for management of these areas.

Recommendation: Accelerate the completion of surveys designed

to identify nursery areas so that recently developed management methods
to protect juvenile stocks can be employed in the remaining areas of the
coast,

2. Foreign Fishing:

Problem: The intrusion of foreign fishing upon traditional
fishing stocks of the North Carolina fishing industry presents a potential
problem.

Explanation: According to the National Marine Fisheries
Service Enforcement and Surveillance Division, foreign fishing off the

Atlantic Coast has increased. In 1971, there were 229 vessels of the
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Soviet Block fishing off North Carolina and their catch amounted to 91.1
million pounds worth 3, 6 million dollars at landed value (ex-vessel).
Eighty-five percent of the catch consisted of sea herring and Atlantic
mackeral, River herring constituted ten percent of the catch and the .-
remaining five percent included hake, fiounder, scup, and sharks. The
principal season of foreign fishing was January through March,

In April 1972, five Spanish side trawlers were observed
fishing inside of the 100-fathom contour approximately 45 nautical miles
east of Kitty Hawk, North Carolina.. The vessels had moderate catches of
squid, butterfish, and sea robins on deck, and it is possible that they were
taking northern lobsters in bottom drags.

In the same month, a Japanese longliner was observed
fishing for tuna from 35 to 65 nautical miles offshore between Oregon
Inlet and Currituck Beach, Cal_hes were probably albacore and bluefin
tuna.

The State cannot regulate fisheries beyond three nautical
miles of the coast, although North Carolina fishermen have traditionally
fished upon these offshore grounds and for some of the species that are
now being exploited by foreign fleets. It is in the interest of the State
to take all reasonable and ap'propriate steps to ensure against depletion
of valuable stocks.

Recommendation: Provide North Caroiina fishery information and

other forms of assistance to State compacts and appropriaste federal agencies



to facilitate establishment of the controls necessary for protection of
those species traditionally fished by the North Carolina industry.
3. Management Controls:

Problem: There are insufficient management controls
for major fish stocks.

Explanation: Of all the selected species listed in Tablé 1,
not one is under a full scale management program, Only crustaceans
and molluscs are considered non-migratory for the purposes of management,
The oyster is the only species under substantial management in North
Carolina, Shrimp are bei.ﬁg managed only in the southern counties. Of
all remaining species, mostly finfish, information sufficiznt for develop-
ment of a realistic management plan is available only for menhaden.
However, the species is migratory and cannot be managg:d by individual
states without a regional management plan. Regional management plans,
involving the affected states and the National Marine Fisheries Service,
for all finfish listed Tables 1 and 2 are essential if meaningful manage-
ment is to be accomplished,

Recommendation: Development state-federal management plans

using existing data and conduct additional research where required. North
Carolina would work with the National Marine Fisheries Service and other

Atlantic coast states in developing and implementing the plans.
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4, Estuarine Modification:
Problem: Detrimental impact of estuarine modification
- on fishery habitats.

Explanation: Environmental impact statements are how
requirea by both the state and federal governments for proposed estuarine
and coastal habitat alteratioﬁs having significant effects on the environment.
Most investigators, however, have time for only a superficial view of the
prdblem without beﬁefit of realistic research data on effects or potential
effects of sué‘h estuarine modification. Research data on ecologically
sensitive areas which can support impact statements for state and federal
use are generally lacking. Lacking also are state-federal coastal manage-
ment plans which will be required for realistic and meaningful management
of the coastal estuérine area. Chapter 10 discusses this problem. Plans
for coastal alterations also are reviewed under authority of the Fish and
Wilcﬁife Coordination Act cooperatively by the Fish and Wildlife Service,
National Marine Fishery Service and appropriate state'organizations.
Recommendations to correct potential adverse effects are provided to the
responsible construction agency. The problem of coastal alteration also is
discussed in Chapter 8, Environmental Quality.

Recommendation: More rapid and thorough identification of par-

ticularly ecologically sensitive areas; implementation of state-federal
coastal management plans; improvement of state-federal impact statements
procedures; conduct research supportive of impact statements and other

regulatory requirements for coastal alterations.
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B. Processing and Marketing

1. Processing and Marketing Facilities:
Problem: North Carolina processing and marketing
facilities have never accommodated the State's commercial catch to a
satisfactory degree. The problem is to determine why and tv correct
if feasible.
Explanation: Although the attitude is by no means unique

to North Carolina or to the fishing industry, there is a pervasive assumption
behind the whole idea of achieving economic development that further develop-
ment is, in fact, feasgible, Implicit in this assumption is the idea that either
private investors are unaware of the opportunity or that ir.vestors await the
development of appropriate technology presently limiting commercial
development. The fishermen themselves, community leaders, and
technical research professionals servicing the industry have observed
the development of fisheries in other regions through transition into more
sophiéticated processing and marketing operations. ZFrustration arises
from the intuitive assumption that, since fish are presently caught in North
Carolina waters and shipped elsewhere for processing and distribution, these
same fish could be proceséed and marketed by firms operating within the
State, to the benefit of the local industry, the Coastal Plains Region, and
the State, in general,

The root of the problem lies in the disparity, with resulting frus-

tration, that has arisen from the expectation of further economic development
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on the one hand and the lack of private development activity on the other,
Before spending large sums seeking ans;wers to all of the technical pro-
blems confronting the industry, there is a need to analyze and clearly
understand (1) Whether or not further economic d'evetopment in t.he form

of more processing and marketing activity is economically feasible, and

(2) what the first limiting constraints really are. Since the development

of integrated catching -- processing -- distribution -- marketing operations
are not unprecedented in other fiéheries, one cannot assumne that it is_
ignorance of lack of technology alone that has prevented private capital
from developing the sarﬁe kind of business in North Carol.‘ina. .One must

at least suspect that there may be social, political, or economic phenomena
preseqt in the North Carolina situation that do in fact make the formation of
viable businesses risky or infeasible, Moreover, limited funds fpr research
in the public sector prohibits e);;Aaustive‘examination of all of the oppor-
tunities for technical improvement that may exist. It is imperative that
first priority be given to the areas of processing te'chnology' that are dis-
covered to be imrﬁediately limiting to investment by the private sector.

Recommendation: Sponsor a study from a business analysis view-

point of the entire opportunity from catching through processing and
marketing. The objectives of the study are to identify viable business
opportunities in this area and to idéntify the ¥'easons for the Lack of com-
mercial development in processing and markieting be they technical,

business, or otherwise.
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The problem created by the disparity between the current limited
development of the fishery industry and the expectations and aspirations
of the industry and region can be resolved by more clearly understanding
the true nature of the business opportunity suspected to be latent in the
fishery. It is proposed that a study of the industry be made from a
business analysis point of view, The project manager would be directed
to seek business opportunities potentially exploitable in the fishing industry
and to consider all functional levels from catching, through processing and
distribution, to marketing. The study will (1) look for ways to make
function areas complimentary, hence, opportunity for increased efficiency
from catch to retail marketing; (2) consider opportunities for collective
activity among different geographical areas, demographic groups, typés
of fishing, etc., that could increase efficiency through economies of scale;
(3) identify the technical, social, political, institutional, economic and
other constraints that are currently limiting development and need to be
overcome before private capital will be invested; and (4) require that the
output from the study include a description of the economically optimum
configurations of business units that are concluded to be economically
feés’ible. It is important that one section of the output be in the form of
a specified, investment prospectus for each business proposed.

In order to insure objectivity, new insight, and business oriented
analytical methods and organizations, it is strongly recommended that the

study be conducted by an agency with a wide range of business analysis
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skills at its disposal, including, but not limited to, economics. The
respectful contention of this thought is that a school of graduate business
administration or a private management consulting firm of broad, recognized
experience and competence woﬁld be far better equipped to perform this
analysis than any single academic discipline such as an economic depart-
ment or study team of State, university and federal professionals. The
businessman's or investor's perspective is multi-disciplinary in nature and
is seldom found inside the business schools within the university system, It
involves a different pattern of organizing the problem, its analysis, and the
format of the output, and, perhaps most important, speaks the business
language so necessary if the study is to actually attract private capital.

2. Marketing Services:

Problem: Inadequate marketing s=rvices to meet industry
needs,

Explanation: In 1967, the seafood industry of North Carolina,
through its fisherrﬁen, wholesalers, and processors with sponsorship of the
North Carolina Fisheries Association presented its need for assistance in
marketiﬁg Nortﬁ Carolina seafood products to State government. The com-
me.réial fishing industry felt justified in requesting this assistance because:
(1) increase in incomes would far surpass the small investment; (2) the
industry had demonstrated its good faith by self-imposed additional taxes
on seafood products; (3) similar, more extensive assistance had been pro-

vided to the agricultural industry for many years; and (4) no one firm or
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group of companies is financially capable or professionally competent to
engage in an overall seafood marketing development effort.

The 1971 General Assembly authorized the North Carolina Seafood
Marketing Development Program and assigned its functions to the Depart-
meni? of Natural and Economic Resources. The $35 thousand appropriated
for this program is to facilitate the movement of seafood products through
the various channels of trade, by the sound application of busines, managerial,
e conomic and technical aspects applicable to the seafood industry.. This pro-
gram is designed to be flexible enough to adjust to immediate industry needs,
yet consistent in all fouAr'areas of basic seafood marketing: marketing
assistance, marketing development, consumer acceptance and marketing
coordination,

The prograﬁl has been in operation for only 15 months, yet it has
been effective in building marketing systems through a more unified market-
ing effort by soliciting working cooperation of all elements in the marketing
chain. Special emphasis has been placed on consumer acceptance of North
Carolina seafood utilizing news media and personal contact with consumer
groups. The program is now prepared to become an effective development
tool and render assistance to North Carolina's seafood industry that is not
being provided by any other agency or department of local, state, or federal
governments. However, the level of effort is low and needs to be expanded

considerably if large scale accomplishments are to be realized.
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Recommendation: Increase the capability of ongoing marketing-

services programs.
C. Statistics
1. Data Programs:

Problem: Lack of adgquate statistical data required for
the management of the Statefs fisheries, sport and commercial. (Catch
effort data, age and size composition of catch, etc.)

Explanation: Except for data obtained on menhaden by the
National Marine Fisheries Service in cooperation with the states, very
little catc_:h-effort, age or size composition data are av_ailable_ on com-
mercial fish landings in North Carolina, A meaningful evaluation of
stock composition, age classes, sizes, and »catch—effo_rt is a necessary
part of any management plan.

The lack of rec'iable statistical data concerning North
Carolina's commercial and sports fishing industry is a serious drawback,
The needs for fuel, ice, and docking space are unknown. All these unknowns
tend to discourage investment and d‘evelopvment Qf the industry. There is no
legal requirement in North Carolina for licensed commercial fishermen to
supply such data and information to the management agenéy.

Catch-per-unit-effort, area of catch, year class composition
of stocks and catch, fishing mortality, and other information on stocks are
generally unknown. Intelligent management of the fisheries is impossible '

without such up-to-date information on a continuing basis.
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In the absence of adequate data, any attempted evaluation
of the potential effects of pollution and habitat alteration on the environment
and stocks is very difficult.

Recommendation: Implement a comprehensive statistical program

geared to acquire data needed for economic development ard evaluation of
stocks and legally require licensed commercial fishermen to provide such
information as may be necessary for these purposes.

D. Advisory Services

1. Technology and Business:

Problem: Many of the people in the fishing and seafood
industry do not have the ability to evaluate fully the results of research
and make needed technological and business changes in harvesting, pro-
cessing, and markéting practices. A comprehensive extension education
program relating to all aspects of the fishing industry, including manage-
ment training and market analysis must be plarned and implemented; a
good start has beebn made by the universities, the State and NOAA,

Explanation: The education and extension programs pre-
s,ently being conducted are not comprehensive enough to meet the needs
of the fishing industry. More attention needs to be given to program
design and implementation and socio-economic and legal needs., A feed-
back and evaluation component should be an integral part of the program,

More attention needs to be given to techniques used successfully by other

states.
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Recommendation: A full-time professional unit with competencé

in business administration should be employed to advise members of the
fishing industry in business and financial methods, availability of financial
assistance and management of fishermen's resources, An overall coord-
ination of existing advisory-extension programs and activities is recom-
mended to improve the effectiveness of existing efforts.

Additional-recommendations include the following: the addition of
capabilities to the present Agricultural Extension Service at the local
level to provide extension type assistance to the fishing ind_usfry. The
expansion of the technical advisory services and assistance to further the
use of technology in production, and to assist industry in making adjust-
ments to higher enyironmental and product quality standards. Furthering
the development of future leadership through high school vocational pro-
grams, post-high school short courses, and other programs.

1. Fishing:

Problem: Unsure and unsafe accessibility to fishing
grounds, or to refuge .during inclimate weather, limits fishing time and
increases the cost of fishing.

Explanation: Currently, 23 inlets connect North Carolina's
estuarine system with the Atlantic Ocean, affording the salt water-fresh
water interchange essential for maintaining the valuable ecosystems so

important to North Carolina. The inlets also are a vital transportation
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link between the fishing grounds in the Atlantic Ocean and the points of
discharge of the products harvested in the ocean. Currently, only two
(Beaufort Inlet and Cape Fear River) can be traversed with relative
certainty and safety. The others vary from impassable to relatively
good passage at selected times.

This uncertainty affects the fishing industry in several ways:
(1) limiting the time a fishing vessel can stay on the grounds by delay-
ing its entry into the ocean followi ng unfavorable weather conditions,
and requiring an early return to part and safety during marginal or
worsening weather conditions; (2) increased damage to vessels by
bumping bottom or running aground; (3) increasipg insurance costs
because of the higher risks involved and damage claims paid by the
insurance companies; (4)loss of fishing time while repairing damage;
(5) limiting the effective area a vessel can work because of the necessity
to run further for safe harbor in the event a sudden or unexpected storm
develops.

Recommendation: That selected inlets be maintained at higher

standards including jeftying and/or other suitable engineering methods
and that regional harbors be developed at these locafions.

That a study be made to determine which inlets are more important
ecbndmically, which inlets are more important from a safety viewpoint,
which are more readily stabilized from an engineering viewpoint, and

which are more important from an ecological viewpoint.

6-30



Select inlets suitable for an adequate' stabilization and improvement
program, and accomplish the necessary improvements.

This issue is also addressed in the '"Transportation'' chapter.
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Program Area: COMMERCIAL FISHERIES

Goals To increase income from commercial fishing through

improved efficiency in catching, processing and

marketing, and to preserve the long-range viability
of the industry through efforts to maintain stocks and
reduce environmental hazards,

PROBLEM

RECOMMENDATION

Environment and Stocks

Inadequate protection of nursery 1. Accelerate the completion of

areas during critical stages of surveys designed to identify

species juvenile development. nursery areas so that recently
developed management methods
to protect juvenile stocks can be
employed in remaining areas of
the coast,

The intrusion of foreign fishing 2. Increase efforts to work with

upon traditional fishing stocks of pertinent federal agencies to

state fishermen, facilitate establishment of the
necessary controls for pro-
tection of those species tradi-
tionally fished by the North
Carolina industry.

Insufficient management controls 3. Develop state-federal manage-

for major fish stocks.
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ment plans using existing data
and conduct additional research
where required. North Carolina
would work with the NMFS and
other Atlantic coast states in
developing and implementing

the plans,



COMMERCIAL FISHERIES (continued)

PROBLEM

RECOMMENDATION

Environment and Stocks (con't)

4,

Detrimental impact of estuarine
modification on fish habitats,

Processing and Marketing

1.

North Carolina market and pro-
cessing facilities have never
accommodated the State's com-
mercial catch to a satisfactory
degree, The problem is to
determine why and to correct
if feasible.

There is a lack of adequate market-

ing services to meet industry needs.

Statistics

1.

Lack of adequate statistical data
required for the management of
the State's fisheries, sport and
commercial. (Catch-effort data,
age and size composition of catch,
etc. )
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2.

More rapid and thorough identi-
fication of ecologically sensitive
areas; implementation of state-
federal coastal management plans;
improvement of state-federal
impact statement procedures;
conduct research supportive of
impact statements and other
regulatory requirements for
coastal alterations.

Sponsor a:study from a business
analysis viewpoint of the entire
opportunity from catching through
processing and marketing. The
objectives of the study are to
identify viable business oppor-
tunities in this area and to identify
the reasons for the lack of com-
mercial development in processing
and marketing be they technical,
financial, legal or otherwise.

Increase the capability of ongoing
marketing service programs.

Implement comprehensive sta-
tistical program geared to acquire
data needed for economic develop-
ment and evaluation of stocks and
legally require licensed com-
mercial fishermen to provide
needed data.



COMMERCIAL FISHERIES (continued)

PROBLEM RECOMMENDATION

Advisory Services

1. Inability of much of the industry 1. A full-time professional unit
to evaluate fully the results of with competence in business
research and make needed tech- administration should be
nological and business changes. employed to advise members
Advisory services are not adequate. of the fishing industry in

business and financial methods,
availability of financial assis-
tance, management of fishermen's
resources and socio-economic
and legal problems.

Inlets

1. Unsure and unsafe accessibility to 1. Conduct a study to determine
fishing grounds, or to refuge which inlets are most important
limits fishing time and increases from the view of economics,
the cost of fishing. safety, ecology and engineering

(for stabilizing). Select the
appropriate inlets and accomplish
the necessary improvements.
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CHAPTER 7

AQUACULTURE

I. Intfoduction

Interest and activity in the controrlled rearing of brackish and marine
organisms of commercial importance has recently reached an unprecedented
level in many parts of the world. This interest has been stimulated by the
anticipation of significant economic yield from high unit value spe;ies which
appear capable of being grown in large numbers in rich estuarine waters.
Varying degrees of success in growing crustaceans, molluscs, and fishes
in confined natural waters have been reported from several nations. In
the United States, estuarine aguaculture to date has largely been of an ex-
perimental rather than commercial nature. Notable exceptions to this are
the culture of oysters and the successful commercial pilot operations for
pan-sized salmon in Puget Sound and penaeid shrimp in an enclosed bay
near Panama City, Florida.

Extensive estuarine systems dominate the coastal geography of
North Carolina indicating considerable potential for the development of
aquaculture of selected brackish and marine organisms. Natural features
suéh as land configuration, temperature and salinity regimes, and high
natural fertility which provide favorable habitats for wild stocks should
prove equally suitable for cultivated stc- ks. The fact that North. Carolina
coastal waters are still relatively free of pollution in comparison to many

other states further enmhances many locations as potential aquaculture sites.



In contrast to the open culture system which would utilize enclosures
in the natural waters described above are closed culture systems., Such
closed systems could conveniently be located adjacent to water of good
quality while avoiding many of the biological, legal, and technical problems
of open systen;xs. Further, closed systems could be constructed on high
ground avoiding problems attendant to the development of ecologically im- :
portant wetlands or estuarine nursery areas. Thus, it might be economi-
cally feasible to operate either open or closed aquaculture systerris (or

both) in North Carolina.

- IL Goals

1, To promote and coordinate the orderly development of an -
economically viable aquaculture industry based on selected
high unit value species for which sufficient basic technologi-
cal information is available.

2. To continue development and refining of aquaculture systen3$
by obtaining relevant biological, engineering, economic, and
legal information regarding such selected species.

3. To investigate the feasibility of developing culture techniques

and systems which utilize additional species.

II1. Current Status: An Assessment of Resources

Even for the best known estuarine organism which has high potential
for aquaculture, the oyster, there are definite gaps in our knowledge which

impede or prevent the further development of culture systems. Because of‘ _



such gaps, the culture of marketable species is still largely in the experi-
mental stage. A recent series of workshops conducted by the Mardellé
Cori)oration under the auspices of NOAA will soon result 'u_1 a report
designating many of these gaps.

Despite the existence of such gaps, numerous commercial-scale
ventures have undertaken the culture of various crustaceans, molluscs,
and fin-fish in the South Atlantic and Gulf regions of the country. Many
of these ventures have failed or are experiencing financial difficulties be-
cause of the lack of knowledge regarding a variety of specific problems
such as nutrition, Brood stock maturation and spawning, diseases, opera-
tions, economicé, and legal sanctity.

Whereas, aquacultural practices in the Far East have largely in-
volved tidal trans_pqrt of larvae into dikéd enclosures with subsequent
growth depending on natural food production, ;ecent emphasis has been
placed on developing hatchery operations to provide larvae or post-larvae
for pond stocking with supplemental feeding. In this country, initial studies
of shrimp culture in South Carolina and Louisiana also depended on pond or
enclosure stocking by tidal transport of larvae, but recent aquaculture ef-
forts (not only on shrirhp) have tended toward the use of the hatchery-to-
enclosure mode of operation with supplemental feeding of the organism.
The general trend is to rely less upon natural production of young animals
and to provide a more controlled environment in Which the production capa-

bilities of the system may be manipulated.



Aquaculture in the United States presently involves development along
three basic lines all of which employ ha;téhery production of young for stock-
ingim grow-out enclosures. The variation in technique arises from the size
or stage of life to which the organisms are maintained in the grow-out situa-
tion. In one case, the organisms are harvested while étill L‘elat.ively small
for sale as bait to sport fishermen (i.e., shrimp, minnows, worms). In
the second case, the organisms are released into the natural waters and
harvested after they have grown to marketable or catchable size (i.e.,
clams; oysters, salmon, striped bass). In the third case, the organisms
are maintained within the grow-out enclosure until they reach marketable
size and are harvested (i.e., shrimp, trout, catfish) or are maintained
for use in fishing ponds (i.e., trout, catfish).

In North Carolina, the farming of catfish and trout have been active
and profitable operations for several years. A pilot clam hatchery is in
operation at Peletier Creek in Carteret County, and promising studies on
the propagation and rearing of dolphin are in progress in Pamlico Sound.
Hatcheries for rearing young striped bass for release into natural waters
have been maintained for a number of years. In the past, farming of the
diamond-back terrapin was active and profitable; however, none have been
marketed in recent years due to lack of consumer demand. Also, several
attempts have been made in the controlled production of soft-shelled blue
crabs although such business activities are not strictly aquaculture.

Because organisms occurring naturally in North Carolina coastal

waters are also found along neighboring states, aquacultural activities in
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Delaware, Maryland, Virginia, South Carolina, Georgia, Florida and the
Gulf States may have application in North Carolina., Particular referen.ce
is made to oysters, clams, bay scallops, and penaeid shrimp. It should
also b.e noted that organisms presently not found or not commonly found in
North Carolina, i.e.,, lobsters, salmon, abalone, etc.,, may become candi-
date species should closed systems be developed for their culture.

Many problems remain to be solved before most brackish or marine
aquaculture reaches a profitable level in the United States. Combinations
of reliable sources of larvae, improving conditions for growth, control of
diseases, legal aspects of ownership and/or use of coastal and estuarine
waters, and economic factors involved in production and marketing to pro-

vide a reasonable profit are some of the existing problems.

Iv. - Problems

1. Marketing and production economics are impértant fécets of any
aquaculture venture. Feasibility studies and economic analyses for profit
potentiéls are vital for encouragihg the entry of new capit‘al into this field.
Incentives in the form of low-interest loans, pilot-plant demonstration fa-
cilities, or éssistancethrough advisory..ser\;'ices programs need considera-
tion and implementation to stimulate activity by private and corporate
inter‘ests.

2. Over the past 100 years, research on the biology and life history
of manyrcommercial marine and estuarine species has resulted in a volumi-
nous accumulation of information. Yet, as demonstrated by the Mardella

aquaculture workshops and preliminary report, many gaps exist in our

"7 -5



knowledge which are of vital importance to the development of an economically
viable aquaculture industry. Examples of these are: (1) nutritional require-
ments of all life stages for nearly all organisms being considered, (2) di-
seases, (3) genetics, and (4) environmental requirements for all life stages.
The accompanying table indicates the relative potentials of tcn species se-
lected for consideration as candidates for aquaculture in North Carolina.

Also indicated in the table are some of the areas in which knowledge is

lacking about a particular species. Much of this knowledge could be ob-
tained from pilot-plant aquaculture demonstration projects similar to the
existing agricultural experiment station system.

3. Tolerance limits and optimal conditions for growth and produc-
tion must be determined. If aquaculture is to be developed, pollution prob-
lems must be solved. Of long-range potential is the use pf selected pollu-
tants, i.e., seafood processing wastes or domestic sewage, as sources of
energy in culture systems. There is a need for a comprehensive survey of
the estuaries to determine the most favorable areas in which particular
species might be cultivated, Such a survey, however, must consider the
potential conflict with other uses.

4, Ofimportance for many potential species is the inability to
hold brood stock to maturity and induce spawning to provide '"domestic
seed'" animals for growing and genetic study.

5. Legal analyses related to water and wetland use in the private
development of aguaculture are needed to define the limits of ownership,

leasing, and protection. Related problems of zoning for multiple or ex-

7-6



clusive use of estuarine and coastal areas need to be resolved; new legis-
lation may be needed.

6. There are only a few species, such as oysters, hard clams, and
bay scallops, which are present prime candidates for commercial aquacul-
ture in North Carolina.

7. There is a lack of information regarding the effects of aquacul-
ture on the environment. ZFurther, it is evident that discharges of effluents
from culture operations will have to meet Federal Water Quality Standards.
The effects of such operations on the environment should be determined and
corrective steps taken so that natural waters are not adversely affected by
aquaculture.

8. There is a need for cooperative culture programs and improving
communication between the researchers, governing agencies, and industrial
participants. Public understanding of aquaculture should be improved, and
a viable means of disseminating information to users needs to be developed;
Joint industry-academia pilot operations could aid the development of an

- aquaculture industry in North Carolina.

V. Current Programs

At present, aquaculture in North Carolina is being carried out to
a very limited degree. There are a few full-fledged culture operations,
but most of the effort is limited to studies of selected aspects of the cul-
ture of certain species. The following is a brief summary of the existing
culture activities in North Carolina with these being either aquaculture

programs or projects related to aquaculture. *

*Those programs which are aquaculture will be designated (P) and
those which are related to aquaculture (R).
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1. Striped bass - Studies on the formulation and evaluation of diets .
for juveniles are being conducted at East Carolina University (R). Hatcheries
are being operated by governmental agencies to produce young striped bass
for stocking in natural rivers and estuaries (P),

2.  Dolphin - Studies are underway at Hatteras and in Pamlico Sound
(N. C. State University) with the objective of developing techniques for spawn-
ing, rearing, and maintaining dolphin year-round (P). Initial growth studies
have shown the dolphin to be a rapidly growing fish which adapts well to
captivity. Eggs have been obtained and hatched but all larvae died within
nine days. The study is funded by Sea Grant.

3. Hard clams - The Coastal Zone Resources Corporation has suc-
cessfully reared hard clams to seed size in large numbers (P) at Peletier
Creek in Carteret County. Since June 1972, this company has produced 41
million clam larvae, 14 million post-larvae, 4 million small seed clams,
and planted 400, 000 large seed clams on natural estuarine bottoms. Pre-
sent programs are designed to delineate markets and assess the potential
for marketing seed clams. The program is funded by private capital and
the Coastal Plains Regi'onal Commis sioﬁ.

4. Oysters - The Coastal Zone Resources Corporation has planted
more than 10, 000 tire-bead configurations for off-bottom culture of oysters
in which natural spat production is being utilized (R) in Rose Bay in Hyde
County. The State of North Carolina is conducting an oyster rehabilitation
program in which includes planting of oyster cultch upon which natural spat
may set and grow. The program receives funding through PL 88 - 309 (R),

administered by NOAA's National Marine Fisheries Service.
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5. Crabs - Studies of larval development and rearing of blue craBs
and other crustaceans have been and are being conducted at the Duke Uni-
versity Marine Laboratory (R).

6. Shrimp and Minnows - Under a Sea Grant project,. initial studies
were conducted by the University of North Carolina's Institute of Marine
Science on the utilization of treated domestic sewage in brackish-water
pond.s for the cultivation o shrimp. Studies are planned for a system in
which (1) shrimp and oysters are grown together under controlled condi-
tions to produce food products, (2) minnows are grown in plankton culture
ponds for sale as fishing bait and for use as food for cultured fin-fish, and
{3) grass shrimp are grown for use as food for cultured fin-fish (R).

7. Other bivalve molluscs - At the University of North Carolina
Institute of Marine Science, initial studies have been conducted on the use
of suspensions of algal cells and other potential food materials in the cul-
ture of hard clams and bay scallops. Studies are planned to investigate the
culture of calico s;:allops (R).

8. Other fin-fish - Programs at the National Marine Fisheries
Laboratory, Beaufort, make use of larval and juvenile stages of menhaden
and other species of fin-fish which are reared for experimental purposes (R).

9. A sumlmary of the aquaculture potential of 10 selected species

based on each of 10 criteria is shown in the following table.

VI. Recommendations

1. Establish joint industry-academia pilot-scale aquacultural opera-

tions to help solve several of the problems noted above this would provide
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the demonstration facilities which would encourage the investment of addi-
tional capital and would provide the facilities fc;r gathering information to
fill in the blanks which now exist in our knowledge. This would also serve
to improve communications.

2. Emphasis in the current prggrams should be directed toward
expanding research on biology, economics, and engineering pertaining to
prime candidaté species with particular referencé to needs as pointea out
by the Mardella réport.

3. Implement small-scale, controlled aquaculture studies in order to
be possible to delineate those estuarine areas which are favorable for spe-
cific types of aquaculture. Thus, it would be possible to determine the bo-
tential for utilizing a portion of thevmany miles c;f ﬁosquito control drainage
ditches and other impoundments _in coastal North Carolina for various cul-
ture ope_rations.

4, As technology pérmits, éstablish long-term programs of selec-
tive breeding and genetic manipulétion. If aquaculture is to progress toward
the level of sophisticatior; which has been achieved by agriculture, the genetic
make-up of the stocks employed must be improved.

5. Ascertain the need for legislation dealing with the concepts of
multiple and exclusive use of estuarine areas as well as with other legal-
institutional constraints which preclude or impede the development of aqua-
culture in public waters,

6. Recognize and investigate the potential for culturing other native

and exotic species. While this document has indicated favorable potential for
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10 selected species, it should be realized that investigations being conducted
in other parts of the country may reveal other species which have consider-
able potential for culturing in North Carolina. Th1s will be particularly true
should highly controlled closed systems be developed.

7. The effects of aquaculture activities upon the environment should
be determined, including the characteristics of all effluents discharged so
that water quality standards may be met.. The intensive culturing of any
organism may resulf in considerable amounts of waste products being dis-
charged into the environment.

8. Utilize a central agency, such as the Coastal Plains Center for
Marine Deveiopment Services in Wilmington, working in conjunction with
State and Federal information facilities, to provide a clearinghouse for in-
formation on culture techniques, field developments, and up-to-date bio-
logical information. The three laboratories of the Marine Resources Center
which are to be constructed in coastal North Carolina in the near future would
then act as local points of information dissemination to potential users.' (See

Chapter 2.)
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Program Area:

Goals : 1.

Aquaculture

To promote and coordinate the orderly development of

an economically viable aquaculture industry based on
selected species for which sufficient basic technologi-

cal information is available.

2. To continue development refining of aquaculture systems
by obtaining relevant biological, engineering, economic,
and legal information regarding such selected species.

3. Toinvestigate the feasibility of developing culture tech-
niques and systems which utilize additional species.

PROBLEM

RECOMMENDATION

Aquaculture development in North
Carolina for those species which
appear among the most promising,
such as oysters, hard clams, and
bay scallops, has not progressed
past the research and bench-scale
process level.

Gaps exist in the biological, engi-
neering, and economic information

with respect to the candidate species
which prevent efficient and profitable

aguaculture operations.

The culture potential of specific
estuarine areas of North Carolina
is unknown.

There are no genetically improved
brood stocks available to potential
culturists.

7-13

Effect a linkage between research
and projection through both joint
industry-academia pilot-plant
operations and State-Federal
advisory services programs.

Institute specific research and
devel opment projects to fill in
the knowledge gaps known to
exist or identified by pilot-
plant operations. ‘

Based on small-scale controlled
culture operations, identify
estuarine areas of potential
value for specific organisms
and culture processes,

As technology permits, conduct

a long-term program of selective
breeding to develop such superior
brood stocks.



Aquaculture (Con't.)

PROBLEM

RECOMMENDA TION

Legal-institutional constraints
preclude or at least impede the
development of aquaculture in
public waters or in systems
drawing upon public waters,

There are only a few species, such
as oysters, hard clams, and bay
scallops, which are immediate can-
didates for aquaculture in North
Carolina.

There is a lack of information on
the impact of aquaculture operations
(either open or closed systems)
upon the environment, particularly
with reference to meeting water
quality standards.

An information clearinghouse is
needed for up-to-date information
on culture techniques, field devel-
opments, and biological break-
throughs.

7-14

Investigate and identify the
nature and significance of this
legal-institutional problem and
enact suitable legislation if
needed. Such legislation should
be drafted to optimize multiple
use of areas with aquaculture
potential wherever possible.

Continue to investigate the po-
tential of other species, both
those native to North Carolina
and those found in other areas,
for use in aquaculture,.

Determine the effects of culture
operations on the environment in-
cluding the characteristics of

all effluents discharged from
such such systems.

Establish a clearinghouse for
up-to-date information on aqua-
culture developments.



CHAPTER 8
ENVIRONMENTAL QUALITY

Introduction

A]thoﬁgh all aspects of envifonmenta] quality h]timately must be -
considerea, this chapfer deals esseﬁtia]]y with problems of water quality
and éecohdar11y with problems Yesu1f1ng from alteration of estuaries, wet- |

lands, and dunes.*

?

The major planning effart for water quality ih the'coaété1 region

is the North Qaro]ina Water Plan, currently under pfeparafion‘by the Of%ice
of Air and watek Resources in the Department of Natural and Economic Re-
soufces. This plan is to encompass the entire Stéte;land'at presént the
plan is about 15 percent comp1ete. The first draft effort to emefge as a
part of thé blan isbdirected ét-the c0aéfal région and covers the éape Fear
River Basin. The plan, if adequately supported, should enable the State to
fu]fi11 its fesponsibi]ity for water resources conservation and development
by providing for the orderly and proéressive use of water:resources;’ P]ans
will be developed for up to 50 years in the future on a cdhtinuing bésis and
will include consideration of every major condition whefeih the présence,
absence, use.andleffects of water as a resource touch'upon fhe‘activities of

man.

*Problems dealing with alteration of estuaries, wetlands and dunes
will be treated in much greater detail in the final comprehensive report.
Chapters on Oceanographié Research and Coastal Zone Management also address

this subject.



A significant amount of data pertaining to the present and past
quantity and quality of coastal water resources has been obtained including
measurements of the magnitude and direction of flow. Basic data are obtain-
ed on a routine basis by the Division of Commercial and Sport Fisheries, the
Office of Water and Air Resources, the Board of Health, and the U.S. Geologi-
cal Survey, and on a nqn—routine basis by the National Ocean Survey. Addi-
tional data have been collected by various smaller groups conducting inde-
pendent studies. An example is the measurement of nutrients in the Albemarle,
Pamlico, Neuse, and Cape Fear estuaries by_North Carolina State University
Professors Copeland and Hobbie.

North Carolina hydré]ogic and climatologic data havé beeﬁ processed for
computer storage and manipulation; these are avai]abTe for refrieva] from
the Hydrolégic_lnformation Storage and Retrﬁeva] Systeh (HISARS). Some water
qua]ify data are also being incorporated into the}tnvironmenta1 Pfotection
Agency's STORET system. |

Data on public water supplies are routinely reported to the State Board
of Health. This organization also monitors the bacterio]ogic'quality of
shellfish waters.

Data from all of these sources are extensive but in order to maximize
“their aVai]ability and use, they should bé more convenieht]y'assemb1ed and
they should be supplemented by field study as gaps and shortcomings are
identified. A contralized repository and a data management system are needed.

The General'Statutes of North Carolina have long considered the prob]ems
of waste disposal into the waters of the State. These include the following:

Chapter 130, Public Health, Article 13; Chapter 113A, Pollution and Environment,



Articles 1 and 3; Chapter 143, Article 21 Dgpartment'of‘Water and Air.
Resources, Article 38 Department of Water Resources; Chaptef 153,
Article 25, Metropolitan Sewerage Districts; Chapter 159A,'P011utf0n‘
Abatement and Industrial Facilities Financing Acf;’andIChapter 160A,
Article 8, Emission of Pollutants; and Chapter 162A, Natér'aﬁd'SeWef
Systems.

The récent]y enacted new Federal water quality and waste disposal
laws in October 1972 ultimately will call for far reéching actions by
North Carolina. Standards will have to be upgraded, industrial and
municipal wastes treated better, regulations better enforced”.énd mbré 1
Tong range planning initiated. These new Taws will be a vehicle through
which it will be--possible to obtain additional funding’ahd.prbvide'ihbétUS
to upgrade water quality programs. The continued close parthership between
the State and Federal.governments for marine resources planning should do
" much to assure that future water quality programs in the coastal areas can
be déveloped and implemented with maximum efficiehcy; Furthér, the recent-
1y enacted national Coastal Zone Management'Act of 1972 should result iﬁ
strengthened 1and and water use'p1anning and 20n1hg which will comp]ement
water quality objectives. ‘

Present water usage in the coastal zone is varied and'includes'public
and industrial water supply, swimming, boating, commercial and sport fishing,
hunicipa] and industrial waste disposal, transportation, and agriculture.
Rough estimates‘of‘present water usage for public and industrial water supply
and waste dispoSa] can be made from data obtained by the 0ffice of A?r and

Water Resources. ~ More sophisticated water demand studies are underway .



I1.

Evaluations of future water requirements for other uses might be made by
the appropriate advisory committee(s) to the Marine Science Council (e.g.,
commercial fishing, mineral anq energy resources, etc.)

Under statutory authority, the Board of Water and Air Resources has
classified the surface waters of North‘Carolina, including tidal salt
waters, for the be;t usage and has set quality standards tc assure that -
such uses are protected. |

Three 1evéls.§f classification are recognized for tidal salt waters.
The best usage of Class SA waters (the highest class) is shellfishing for
market purposes and any other usage requiring waters of lower quality.
The best usage of Class SB waters is bathing and any other usage except

shellfishing for market purposes. .The best usage of Class SC waters is

fishing and any other usage except bathing and shellfishing for market

purposes.

It is significant that North Carolina would like to classify most if
not all of its 2.0 million acres of potential shellfish growing areas for
the highest usage (Class SA) - - shellfishing for market purboses. Un-
fortunately, about one-fourth or 500 thousand estuarine acres cannot meet
the necessary stringent quality standards at this time, due primarily to
excessive coliform bacteria counts which indicate that the waters are con-

taminated with sewage.

Goals

1. Assure non-degradation of existing water-quality,
2. Reclaim low quality (polluted) waters by raising to higher
classifications, through the institution of appropriate re-

medial measures. and



III.

3. Prevent thé physical destruction and adverse alferations
of estuaries, marshe55 and dunes. - |

Considerations of Ehvironmental Quality -

Adverse effects on the coastal environment, can be summarized as
(a) those resulting from pollution, and (b) those resulting from man's
deliberate modification of his environment. Inadvertent or accidental

modifications and the effects due to major natural events such as storms

‘are not included.

A. EFFECT DUE TO POLLUTION

1. Human, Animal and Industrial Waste

a. Current Status

Thé total population of the 25-coasta1 county region analysed by

Riley* is about 600,000 persons. Only 200,000 of these live in areas with
waste collection andﬂtreatment systems. Thus, two-thirds (400,000 fhousand)
of these people uée some ofher type of waste disposal system such as septic
tanks or privies. Although the area is not heavily indﬁstr1a1ized, increas?
ing numbers of waste-producing industries are being located in the coastal
area. These are concentrated at several locations. |

Nutrient enrichment, at present, is an emerging water quality prop1em
in the State's estuarine waters. _Severe eutrophication has occurred in the

Chowan River during the past summer and evidence suggests that conditions

*As defined in the report, "Waste Disposal and Water Quality in the

Estuarines of North Carolina", by Charles D. Riley. (Except in this chapter

-"and wherever else specifically noted, the coastal zone region being discussed

in this report refers to a 26-county region as defined in Chapter 1).
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are appropriate for major algae blooms inlseveral other rivers. Inade-
quately treated municipal and industrial wastes and wastes from septic
tanks, animals and urban runoff are major.sources of the nutrients re-
sponsible for this enrichment. It is 1mportaht to note that even second-

ary treatment will not remove significant amounts of nutrients.

Municigal'wastes. At present there are 29 municipal waste sources fn the
coastal counties with a total "population equivalent" in terms of bio1o§iF
cal oxygén demand (BOD), before treatment of 200,000 people. Treatment
reduces this by almost three-fourths to approximately 56,000. Some munici-
palities, such as Hertford, Wrightsville Beach, and Columbia provide treat-
ment up to 90 percent but most are much less efficient. As a class, Fedér—
al government military and civilian facilities provide the poorest level of
treatment. 'The largest Federal facility is at Camp Lejeune with a popula-
tion equivalent of 25,000 after 50 percent treatment. The President, by
executive order, has instructed all Federal organizations to implement the
necessary pollution and abatement control programs in order to comply with
State and Federal water quality requirements. The necessary programs are
being p]énned and implemented.

Septic Tanks and Privies. Use of privies has declined greatly in the last

few years, 835 permitsibeing approved in 1964 and only 324 in 1970. At the
same time, however, the use of septic tanks has increased. About 4,500
were approved in 1964‘whi1e more than 5,300 were approved in 1970. ATthough
data for septic tahk approvals is not complete, the number might even be
greater in 1972. The bulk of new residential building units on the coast
utiliie septic tanks as most are in sparsely settled areas not having central

waste collection and treatment systems.
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Boating Wastes. Boat and ship activity adds several types of pollution to

coastal waters. Sanitary wastes are often pumped overboard, solid wastes
are thrown overboard, while gas and oil from engines leak into the water.
It is difficult to détefmine the size of this problem or its effects, but
Ri]ey’estimates that wastes equivalent to a popu]ation_of 18,000 people are
generated annually from boats and ships in North Carolina. The extensive
use of marine sewage treatment devices and holding tanks may significantly
redqce the problem. Although the North Carolina Wildlife Resources Commis-
sion requfres that all boats equipped with a marine toilet mustva1so haye

a treatment device or holding tank, limited shore pump - out facilities
still cause many people to flush wastes overboard untreated. It is not
»possible to assess the quantity of solid wastes disposed of overboard. In
additioﬁ to State requirements, the Federal Water Quality Improvement Act
of 1970 will eventually require vesse]s»and boats to have marine sanitary

devices to handle human wastes.

Industrial Wastes. There are 87 industrial waste discherge permits in the
coastal counties. Thirty-three are located in or near the Cape Fear Rivef
in.Brunswick and New Hanover Counties while the others are widely scattered.
The total population equivalent based on BOD of these industrial discharges
is 1.6 million before treatment and_about 290,000 after treatment. Although
-the general level of fndustria] treatment is considered to be good, several
notable exceptions occur. Three pulp and paper mills contribute almost
200,000 of the 290,000 population equivalent BOD.

Animal Waste. Animal wastes are substances of'major concern. A rough esti-

mate of animal wastes produced in the Coastal Plains Region developed by



Riley suggests that swine contribute as much waste as the equivalent wastes
-from 1.9 million people. Simi]af figures for cattle, chickens, and turkeys
may be expressed as 7,12, and 1 million people respectively. These raw
animal wastes at the point of origin in the Coastal Plains Region are equiva-
lent to the waste from 21 million people, and much of these wastes are not
treated or biodegraded before reaching estuarine waters.

Urban Run-0ff. Recent studies suggest that statewide, stormwater run-off

from urban areas may be a significant source of pollution. Research in the
Piedmont Region has shown that BOD contributed by storm run-off may equal
that of sanitary wastewater effluent from secondary sewage treatment. Riley
calculated that total BOD from urban storm run-off amounts to over 2 million
pounds per year for the entire coastal zone. Although these figures may not
be entirely accurate, they do suggest that urban run-off is a major problem
that must be dealt with effectively.
b. Prob]ems‘

Municipal Wastes. It is evident that there is considerable opportunity for

improvement in municipal waste treatment programs on the North Cafo1iné
coast. In many areas, facilities are not providing an adequate level of
treatment. This may be due to poorly designed treatment facilities or to
poorly trained and inefficient operators. A full program at the State Tevel
ié needed to upgrade éxisting waste treatment facilities and to provide
additional training for operators. Expansion of existing facilities and
planning for new municipal collection systems and treatment facilities is
also a vital requirement. Funds are available at the State level to plan

regional waste collection and treatment facilities. Such planning must



immediately be intensified in the coastal zone. This is the only way that
the massive pollution problems caused by high density settlements with no
treatment other than septic tanks can be alleviated.

Septic Tanks'and_PriviesA Several problems attend the rapid increase in

numbers of septic tanks. Although many are in areas where soil porosity

is appropriate, the sheer density of such installatiors can render ground
water unfit for domestic use. Many other installations are in areas having
permanent or.periodica]]yvhigh water tables so that proper_tank performance
cannot be achieved and partia]iy‘treated wastes seep into estuarine watérs.
Large numbers of taﬁks have also been insfa11ed in areas where fill has
been p]aced ovef 1mpermeab1e layers so that the effluenfs flow laterally
into adjacent waters thereby contaminating them. Although regu]atioﬁs at
the State and local levels govern installations of septic tanks, they ére
often ignored or are weakly enfqrced."The problem of privies is obvious;

they are dangerous to use and always present a pollution threat.

Boating Wastes. Limited shore pump-out facilities lead to the discharges
of untreated human wastes into coastal waters and many vessels and boats

do not yet have proper sanitary facilities for handling human wastes.

Industrial Wastes. Many industries provide adequate treatment of their

_ wastes; several, however, do not. A State-wide program is needed to identi-
fy those industries having inadequate waste treatment facilities. In addi-
tion, eff]uent standards, as required by'the Federal Water Pollution Control
Act Amendments of 1972, should be established as soon as possible, parti-
cularly for polluting pulp and paper mills. The present concentrétion of
heavy industry in the Wilmington area should be examined to determine its

impact on water quality and marine resources of the lower Cape Fear River.
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Animal Wastes. The major problem associated with animal wastes is inade-

quate treatment or degradation prior to discharge into rivers and streams.

In many areas, farmers run streams through animal holding areas to remove
wastes and in others, where treatment is uti1ized; overflows and inade-
quately treated materials reach waters virtually undegraded.' Animal access

fo drainage sites on dry pastures can also impose substantial waste loads

to streams. Clearly some system for regulating such wastes is needed. At
present, Tegislation on this subject has been prepared and will be presented
to the 1973 Legislature. The draft bill calls for a system of permits to be
administered by the Office of Water and Air Resources.

Urban Runoff. At present, urban runoff wastes receive only Timited treatment.
Contents of nutrients, hydrocarbons, and heavy metals of these wastes gener-
ally are of sufficient concern to receive attention. The effect of urban
runoff on coastal waters needs to be determined so that necessary steps can

be taken, to harmonize land and related water uses. Classification of coast-
al waters without regard to land uses and urban runoff will lead to increasing
conflict which no reasonable investment in waste treatment can réso]ve. Charac-
terization of urban runoff problems also is important when setting priorities
for controlling point source discharge of wastes.

c. Recommendations

Municipal Wastes.

1. Upgrade existing waste treatment facilities so that they provide
at least secondary treatment with disinfection as necessary to protect
shellfish growing and bathing waters.

2. Institute a coast-wide program of long range planning for develop-

ment of regional waste collection and treatment facilities in areas where
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no such facilities exist at present.

3. Develop é program at the state level to provide better training
and incentives for waste treatment plant operators.

4. Increase the frequency of state inspection of waste treatment
plants to insure compliance with terms of the operating permits.

5. Develop a strategy for water quality monitoring which will better
characterize sources of pollution and pollution effects on shellfish growing
and bathing waters. (Note: This recommendation is applicable to all kinds

of pollution and waters.)

Septic Tanks and Privies.

1. In»a11 areas other than of Tow population density, ceﬁtraT waste
collection and treatment systems should be installed and septic tanks phased
out.

2. In presently underdeveloped areas septic tanké should not be per-
mitted for high density developments.

3. Septic tanks should be permitted only for low density development
where s0il conditions and ground water levels clearly are suitable and then
only under the strict supervision of a qualified state official.

4. Prohibit the use of prfvies except where they are absolutely essen-
tial.

Boating Wastes.

1. Require that pump-out facilities be constructed at all new marinas
and that they be constructed at existing marinas as soon as feasible, and
‘that vessels and boats have marine sanitation devises as required by State

and Federal 1aW.
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Industrial Wastes.

1. Implement the existing state law that requires periodic reporting
of industrial waste discharges.

2. A full monitoring program for every industrial discharge in the
coastal zone should be instituted immediately.

3. Effluent standards should be set for major industries on an indi-
vidual basis.

4. Industries with wastes that are inadequately treated should be
required to update their facilities at the earliest possible date.

5. Studies should be initiated to determine the Tong rage effects of
concentrated industries in areas such as Wilmington and of any special pol-
lution abatement needs that may develop therefrom.

Animal Wastes.

1. Institute a system of permits for requlating discharges from animal
fearing and processing facilities.

2. Continue research on animal waste management.
Urban Runoff.

1. Initiate action to integrate land use controls with water use classi-
fications so that land runoff will be comparable with the quality of receiving

waters.

2. Heavy Minerals.

Current Status. Although heavy metals are a part of industrial wastes, they

are discussed separately because of their importance. Unfortunately, however,
very 1ittle is known about the occurrence of toxic metals in the State's coast-

al waters. Limited studies have been carried out by the Office of Water and
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Air Resources of the Department of Natural and Economic Resources and the
U.S. Geological Survey and the Environmental Protection Agency. The most
intensive study was made on mercury in fish, birds, and raccoons in the
Cape Fear River basin. These studies certified that local populations of
raccoons and fish showed relatively high mercury levels in the fall of 1970
but that these had uniformly declined by the fall of 1971. The highest
levels of mercury were found in raccoons taken near Acme-Delco on the Cape
Fear River above Wilmington. These levels were related to discharges from
an alkali-chlorine manufacturing plant in the area. The results from this
study were similar to many other world-wide studies in that low levels of
mercury, slightly in excess of the FDA standard of 0.5 ppm, were found to
be widespread in naturally occur?ing fish and wildlife species. Clapper
rails from Southport were the only true estuarine species sampled and mer-
cury Tevels above 0.5 ppm were found. Studies presently are underway to
determine heavy métal contents in estuarine fish and shellfish, but too
few results have been obtained to permit any generalizations. u
Problems. Information on the extent of heavy metals in coastai waters is
so limited that is is difficult to develop a program to cope with them.
The first step therefore is to define the magnitude of the problem. Ob—
viousTy an intensive program to monitor industrial eff]uents and natural
waters and biota fs ﬁecesséry. This éhould be accompanied by a strong
.state program to bring all discharges of dangerous substances down to an
acceptable level,

Recommendations.

1. Because of their potentially hazardous nature, discharge of heavy

metals should be reduced immediately to the minimum Tevels attainable by
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present technology.

2. Sources of toxic heavy metal contaminents should be identified by
surveys, and their concentrations in coastal waters, sediments and biota
should be monitored so discharge criteria can be developed. Zero discharge
should be the desired goal.

3. Discharge criteria should be refined as new technology permits and

as monitoring dictates.

3. 0il1 Pollution.

Current Status. Pollution from oil is not the remote problem it is thought

to be by many North Carolinians. Large quantities of oil are shipped into
and through North Carolina. In the coastal zone the problem of o0il spills
generally is greatest near major shipping lanes off the coast af the ap-
proaches and ports of Wilmington and Morehead City, and on the Intracoasta]
Waterway. Although no producing oil wells have ever been found in the State,
exploration continues. It is the considered opinion of geologists that sub-
surface conditions are suitable for the discovery of gas or oil.

Prob1éms. Recent testimony before the Legislative Research Commission points
up North Caro]iné's exposure to the risk of major oil spills. U.S. Coast
Guard data indicate that 1.4 billion barrels of oil per year are transported
by vessel past Cape Hatteras. The State's recent experience with coastal

and inland spills is far from reassuring. During the first quarter of 1972,
fbr example, one-third of the significant 0il spills in the United States
occurred in the eight states comprising the Southeastern Region of the En-

vironmental Protection Agency.
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North Carolina has the legal framework for protection against spills
from oil wells drilled in the State, in the form of legislation enacted
in 1971. However, similar proposals for 0il spill cleanup procedures and
permit controls over terminal facilities and pipelines were not inciuded
in the 1971 Act. Legislation to correct this problem has been prepared
and will be submitted to the 1973 Legislature. Federal 1§gisiation, PubTlic
Law 91-224, enacted in April, 1970 deals with controi of pollution by oil.

Recommendations.

1. New legislation relating to a comprehensive State program of o0il
spill control and surveillance over siting, ahd construction of major
facilities for producing, transporting, storing, processing and refining
0il andvgas. Such 1egis]ati6n has been preparéd by the Legis]ative Re-
search Commission.

2. The State's enforcement capability to deal with all problems of

011 pollution should be improved.

4. Agricultural Runoff - Pesticides and Fertilizers.

Status. »There is little agreement as to the magnitude of fertilizer runoff
and its effects on coastal waters. Research at North Carolina State Univer-
sity suggests'that fertilizer runoff is not a major problem in the state.
However, large re]easés of nitrogen can be anticipated under some conditions,
Teading to localized “hot shots", particularly when excessive fertilizer is
used and high rainfall occurs.

Research on pesticide transport indicates that harmful quantities can

reach surface waters through rain vrunoff and surface erosion. Accidental
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discharges and careless use, howeygr, are pfobab]y the most frequent causes
of hazardous episodes.

It is difficult to assess the amount of pesticides washed into surface
waters. Although estimates are available of quantities used in each of the
State's river basins, many factors, such as characteristics of the pesti-
cide, properties of soils, vegetation, topography, and sediment‘influence
the quantities entering estuarine waters.

Preliminary studies have been made of levels of pesticides in North
Carolina waters. These show that levels are higher in sediments than in
water and that fine sediments contain higher levels that do coarse. This
supports the contention that pesticides are transferred in water largely
as molecules absorbed on fine particles. It was concluded that DDT, TDE,
dieldrin, and toxaphene should be monitored. It would be most desirable
to develop a system to monitor these pesticides in the tissue of estuarine
plants and animals.

North Carolina passed a Pesticide Control Act in 1971. At present,
the use and sale of pesticides in the State is regulated by the Pésticide
Board.

Problems. There clearly is a need to further investigate the specifi¢s of
fertilizer and pesticide runoff. Detailed studies of fertilizer and pesti-
cide use, and their interaction with soils and biota must be continued so
criteria and regulations can be developed to assure that problem agricul-
tural runoffs are held to the lowest levels consistent with good agricultural
practices.

The Pesticide Board at present has no staff an therefore cannot monitor

pesticide concentration in the environment, or changes in concentration
which might occur as use patterns change. A major problem thus exists
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because State regulatory programs do not operate with an adequate under-
standing of the status of pesticide concentration and movements in natural
systems.

Recommendations.

1. Assess fully the implications of pesticide and fertilizer use in
the coastal zone and institute cooperative programs with farmers to mini-
mize unnecessary discharges into coastal waters.

2; Encourage the use of soil conservation practices for control of
agricultural runoff pollution associated with sediment transport (erosion).

3. Expand programs of pesticide monitoring to include all major pesti-
cides used in North Carolina to determine their concentrations in sediments,
and biota.

4, Provide the administrative méchinery to incorporate the results of
monitoring in the regulatory programs of the Pesticide Board by expanding
the capacity of the Board.’ | |

5. Thermal Effects.

Current Status. At present, only two electric power generating facilities

are located in the coastal counties, one of which is nuclear. Both are on
Cape Fear River and belong to Carolina Power and Light Company. One, the
Sutton Steam plant has an installed capacity of 225 megawatts and the other,
the Brunswick Nuclear p]ant has an ultimate capacity of over 1,600 megawatts.
Future generating facilities in the coastal zone have not been clearly identi-
fied but Carolina Power and Light is known to be considering the need for
facilities in the Northeastern Coastal Plain and in the southeastern Coastal

Plain.
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Problems. The streams of the coastal region are too small fér once-through
’c0011ng of large steam-electric generating plants. Artificial cooling devices
such as ponds, towers or spray modules appear to offer the only environmentally
feasible alternatives. The use of shallow estuaries for cooling presents ad-
ditional problems. The entrainment of small animals on intake screens, their
destruction as they pass through the cooling system, and the resulting thermal
and chemical additions to estuarine waters could cause considerable damage to
estuarine biota and violate established water quality standards. Each case for
cooling, however, would have to be assessed individually to arrive at the most
acceptable method. The impact of estuary withdrawal for cooling and its dis-
charge near Brunswick have not yet been determined.

Recommendation.

1. Intensively study each request to use coastal waters for cooling
to assess potential impact and develop and recommend the most suitable site
for such development and the most environmentally acceptable means of cooling.

2. Develop a power plant siting policy.

6. Natural Sources of Pollution
Status. Many rivers draining into North Carolina's estuaries have their
origin in areas of high natural organic debris accumulation éuch as swamps
and pocosins. These impose natural BOD Toadings on streams and estuaries
and cause highly colored waters, low pH, and depressed oxygen jeve]s.
wéstes from concentrations of wild animals and birds also may add substan-
tial organic matter as well as enteric (intestinal) bacteria to coastal

waters.
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Problems. The magnitude of natural sources of pollution is very difficult
to measure ahd evaluate. Limited evidence suggests that there may be sub-
stantial "natural background" organic matter and enteric bacteria from
natural environments and from wild 1ife resources. The significance of this
contribution has not been determined.

Recommendations.

1. Assess the magnitude of natural pollution, identify sources, and
determine its effect on water quality and biota. If found to be needed and
if practica], develop control programs.

B. EFFECT DUE TO DELIBERATE ALTERATIONS

Water quality may be seriously impaired by a number of man's deliberate
alterations of the environment. In addition to impact on water quality,
de]ibefate alterations such as from development or excessive use also can
destroy or seriously démage the physical environment, particularly of es-
tuaries, marshes, and dunes, and sometimes even beaches. The effects of
these deliberate actions must be assessed so that steps can be taken to eli-
minate or minimize their adverse environmental impacts.

1. DREDGING AND DREDGED MATERIAL DISPOSAL.

a. Status and Prob]ems.

Dredging causes an increase, often temporary, in turbidity of
the waters so that tﬁere is a decrease in 1ight penetration, which in turn
causes a reduction in photosynthesis and primary productivity. Tidal circu-
lation may increase along with increased salinity intrusion so that pollu-
tants might be flushed from an area faster. The opposite, however, can

also happen. Increases in water depth by dredging might improve fishing,
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but benthic organisms could be destroyed. Creating dead end channels can
result in reduced reaeration and waste assimilative capacity so that a
stagnant condition (devoid of most 1ife), results. |

Disposal of dredged material in estuaries and high quality salt
marshes can reduce populations of wildlife, fish and shellfish through
loss of food producing areas and habitats. Often productive shallow es-
tuaries and high quality salt marshes could be irretrievably lost when
-used for disposal areas. Increased water turbidity, reduced tidal ex-
change, decreased dissolved oxygen, and introduction of toxic materials to
nearby waters frequently accompany improper disposal.

Dredging can physically alter estuaries by deepening, and destroy
marshes by removing them. Improper deposition can destroy water and marsh
areas by filling or reduce water depths so that bay bottoms would be altered,
benthic organisms destroyed, and water volumes reduced along with their as-
similative capacity for wastes.

It is extremely difficult to assess the full rangerf direct and in-
direct costs and benefits which result from dredging and disposal'of dredg-
ed material. The problems posed by such activities, however, are amenable
to solution, but frequently not to everyone's satisfaction. At present
there are Federal and State regulatory programs for controlling dredging and
the resultant disposé1'of dredged material in coastal waters for new projects
and for regulating maintenance dredging of existing navigation channels.
Both the State and Federal governments require permits for dredging and de-
position of dredged materials in navigable waters, estuaries, marshes, and
other coastal waters below the mean high watermark. It is now very diffi-

cult for a private developer to obtain the necessary permits to dredge and
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dispose of materials in such navigab]g waters. Unfortunate]y, the legitimate
projects needed usually are approached in a piece-meal basis. Long range
planning to determine needs for navigation channels, port facilities, dis-
posal areas and future maintenance must be properly addressed, by the Federa],
State and Regional Planning Commissions. Further, the possible commercial

use of dredged materials has not been adequately studied; however, disposal
areas now can be stabilized when it is necessary to do so and provided ade-
quate funds are available. In Public Law 91-611, 31 December 1970, Congress
requested the U.S. Army Corps of Engineers to develop a comprehensive program
of researéh, study and experimentation relating to dredged material.

Recommendations.

1. Llong range p1anning.for dredging and deposition of dredged materials
should be developed by State and Federal agencies. Such p]annihg should iden-
tify high value ecologically sensitive areas, develop criteria to prevent
their destructioﬁ and damage, and implement the neceésary.controls to assure
their protection.

2. In the interim, dredged channels should be limited to sites which
serve major public interest activities and which do not cause ecological
imbalances or environmental degradation. The benefits to be derived from
the dredging should always be scrutinized in relation with Tong-term environ-
mental costs. |

3. Wherever possible, dredged materials should be contained'within
diked ponding areas on uplands. When unavoidably deposited in estuaries,
the material should be stabilized.

4. Productive uses of dredged material should be determined and plans

developed for their utilization.
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2. Stream Channelization.*

Status and Problems. Extensive stream channelization programs

have beeh carried out by the'Soil Conservatfdﬁ Service and by fhe U. S.
Army Corps of Engineers."Aléhough.it isrgenera11y'accepted that channeli-
zation accomplishes its primary pdfpoSe'of'fedutiﬁg flood damages in urban
and agricultural areas, there iélconsideréBTe debéte as to its side effects.
It has been contended that increased rate of runoff from fie{ds and through
communi ties Has resuTted in added QUantitiés of sedihent, nutrients, and
pesticideé béing 1ntrodﬁced into thé'ioWer‘keaéhes éf receiving wétefs.
Land treatment programs, often accompanying channelization, are designed
to minimize this effect. However,:such programs require strict enforcement
to insure that they are carried out and treatments are continued.

At present, two studies of the effects of éhannelfzation aré underway .
One deals with water quafity and fish and WTldlifeAresources. The other
study is concerned with effects on surface and ground water quantity and
quality. In both cases, these béforé and afterrstudies are of long duration.

Recommendation.

1. Continue the ongoing studies of channelization and its effects.
Insure that all project plans involving channe]ization, not now under con-
struction, are reviewed and that project plans are brought into conformity

with the study results.

*Channelization is an improvement of the hydraulic characteristics of
a channel in order to increase its flow capacity to reduce destructive
flooding; common channel improvements are cut off, pi]ot channel, clearing

and snagging, enlargement, and channel lining.
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3. Canals

‘Status and Problems. Canal construction, in conjunction with

coastal recreational housing and mosquito ditching has accelerated rapid-
ly in the last few years. Evaluation of the effects of mosquito ditching
in North Carolina is being obtained through the Water Resources Research
Institute of the University of North Carolina. Studies in Florida indi-
cate that coastal recreational housing canals can become serious environ-
mental hazards especially when they are accompanied by poorly constructed
and environmentally unsound septic tanks and waste disposal facilities.
The Florida studies have shown that very high rates of pollution often
occur in canals and that, in some cases, the water in the canal 1is entire-
ly devoid of oxygen.

Recommendations.

1. Study the effects of canals constructed in association with re-
creational housing. Until this study can be completed, permits for such
construction should not be issued unless clear evidence is established
that there will be no degradations of environmental quality. Ongoing
studies of mosquito ditching should be continued.

2. Develop criteria for canal construction based on the above studies

so that environmental impact can be acceptably controlled.

4. Dune Development

Status and Problems. The development of dune areas for recrea-

tional use is a critical problem. Recreational development requires con-

sumption of fresh ground water and disposal of waste water. MWaste water

disposal with septic tanks maintains the quantity of the ground water
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resource but can reduce its quality. A sewer system and a sewage treat-
ment plant are necessary if development is to be concentrated. ‘The col-
lection and point of discharge of waste water can deplete the 1e9e1 or

the quality of ground water which is critical for the maintenance of the
vegetation needed to stabilize the dunes. Thus, the degree of deve]op— 
ment that should be permitted in a dune area may depend upon.the rate at
which fresh water is resupplied to the ground by natural or other means.
Further, construction on dunes or excessive traffic (vehicle and pedest-
rian) often destroys the stabilization vegetation and/or the dune proper.

Recommendations.

1. The development of dune areas should be restricted to density
levels that will allow for adequate high quality ground water to sustain
vegetation which, in turn, serves to stabilize the dunes.

2. The use of septic tanks in densely developed dune areas should
be terminated; sewers and sewage treatment plants should be required.

3. Criteria for levels of use and development for all dune areas
should be established. Development and uses which would destroy the dune
proper or its stabi]izing vegetation should be prohibited.

4. Damaged dunes should be rehabilitated to the maximum extent possi-

ble.
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Program Area: Environmental Quality

Goal : To assure non-degradation of existing water quality and

reclamation of low-quality waters to higher classification’
by instituting appropriate remedial measures, and to pre-
vent the physical destruction and adverse alterations of
estuaries, marshes, and dunes.

PROBLEM RECOMMENDATION

Inadequate treatment.and/or control 1. To provide proper treatment
of human, animal and industrial wastes and control of waste: (1) up-
and urban runoff discharging into grade all treatment facilities
coastal waters. to provide for at least second-
‘ ary treatment and develop
regional waste collection and
treatment facilities where
they are lacking; (2) prohibit
‘the use of septic tanks for
high density development,
phase them out in areas of
moderate density and where
used, stringently control
them; . (3) monitor in-
dustrial discharges, set ef-
fluent standards for major
.industries and require ade-
quate treatment; (4) develop
a control and treatment pro-
gram for urban runoff; (5)
institute a program of per-
mits to regulate discharges
from animal rearing and pro-
cessing facilities; and (6) re-
quire sewage pump-out facilities
for boats at all marinas and that
all vessels and boats have
marine sanitation devices.

Insufficient information about and/or 2. To control pollution of coastal

control of toxic heavy metals, pesti- waters by toxic and noxious
cides, oil pollution, ithermal effects materials and other sources:
and natural sources of pollution, (1) identify sources of toxic

heavy metals and reduce their
discharges to minimum levels
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Environmental Quality Con't.

PROBLEM

RECOMMENDATION

Deliberate destruction and ad-
verse alterations of estuaries,
marshes, and dunes by dredging,
dredged material deposition,
stream channelization and by
inadequately controlled recrea-
tion and residential development.
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attainable by present technology;
(2) expand pesticide monitoring
and improve regulatory programs;
(3) enact new legislation to pro-
vide regulatory control over all
phases of oil exploration devel-
opment, production, transport

" and processing; (4) study the en-

vironmental impact caused by
thermal pollution, take the proper
actions to reduce unacceptable
adverse eflects to nonsignificant
levels; develop power plant siting
policy; and (5) assess the magni-

"tude of natural pollution and its

effect on water quality and biota
for the purpose of developing
control programs if needed and
if feasible.

In order to control the impact
of deliberately destroying or
altering the environment: (1)
develop long-range plans for
dredging and deposition of
dredged material (2) limit
dredged channels to sites
which serve a major public
interest and do not cause
ecological imbalances; (3)
require dredged material to
be contained in diked ponding
areas on uplands; when de-
position in water areas can-
not be avoided, it should be
stabilized; (4) develop pro-
ductive uses for dredged
materials; (5) carefully assess
on-going channelization and
canal dredging projects until
appropriate studies can be



Environmental Quality Con't.

PROBLEM

RECOMMENDATION

4, An insufficient data base and

data organization to assure

maximum water quality pro-

gram effectiveness.
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completed and criteria devel-
oped to regulate such con-
struction; (6) in dune areas
restrict development to den-
sity levels and uses which
will continue to provide for
adequate high quality ground
water for vegetation and which
will not physically destroy the
dune proper; and (7) identify
all high value, ecologically
sensitive areas, establish
criteria for use and develop-
ment which will prevent their
destruction and damage, and
implement the necessary con-
trols to assure their protection.

Assemble all relevant water
quality data for easy review
and retrieval, introduce into
appropriate data management
system, identify data gaps and
shortcomings, and initiate or
intensify field data collection
and monitoring programs.
Cooperate with NOAA's En-
vironmental Data Service.



CHAPTER 9

OCEANOGRAPHIC RESEARCH

I. El_troduction
Detailed knowledge' of the complex bnatural'systenis of the coastal .zone
is essential for m;'nagement of the State's marine resour.ces, Thivs chapter
. deals essentially with basic research requirements, while most applied re-
search requirements afe discussed in other pertinent chapters, such as
Comme.rcial Fisheries, Environmental Quality and Aquaculture.- This chapter
also discusses research policy needs for applied researéh as well as basic

research.

II. __Q_:o_a_tl

Identify and provide via a balanced research program the scientific
information necessary for the management of the State's marine resources.
To achieve this goal, an oceanographic research plan should be developed to
take maximum advéntage of existing State, Federal, academic, and private
capabilities and fdcilities. The plan should also be designed‘ to promote a flow
of information back and forth between basic research levels, applied programs.

and eventual users.

ITII. Current Status, Problems, and Recommendations

There is.a surprisingly d'ivérse group of institutions (Federal, State,
interstate, academic, and commercial) with programs in various aspects of
basic research in fhe estuaries of North Carolina and on the continental shelf.
These will be described under Current Programs in this chapter. Work is also
being con‘ducted in tfxe deep oceéﬁ, béth off North Carolina and othe‘r parts of
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of the Atlantic Coast, as well as in the Great Lakes,

Currently, there is no up-to-date compilation of marine research in
progress in North Carolina. The Cdastal Plains Center for Marine Development
Services is now involved in preparing a complete and up-to-date list of the State's
governmental, educational, commercial and basic research dnits which under-
take or are éoncerned with marine science research.

Fu..rthermore, no planning 1s underway to determine specific‘ present
and future needs for ship time and to assure its availability. Duke University's
"Eastward' and Cape Fear Technical Institﬁte‘s "Advance iI" are ‘both large
instrumented ships which have commitments, for the most part, to deep water
programs. The "Eastward'' serves as a national facility ard often operates in
areas far from the North Carolina coast. '""Advance II'" has the primary mission
of training oceanographic technicians; it supports and assists in activities of a
mumber of research institutions along the Atlantic Coast and for most of 1972
has been operating in Lake Ontario. The commitment of both vessels to ongoing
programs allows little leeway for scheduling of oceanographic research related
to North Carolina estuaries, bays, and coastal waters. The Division of
Commercial and Sports Fisheries in the N. C. Department of Natural and
Economic Resources operates an 85-foot research vessel, the '"Dan Moore, "
as well as three smaller vessels. In addition, the "Cape Fear II,'" a 45-foot
National Mariﬁe Fisheries Service (NMFS) resea?ch ship., operates out of the
Atlantic Estuarine Fisheries Center at Beaufort, North Carolina.

A. Physical Oceanography:

As a consequence of the work of Stefansson, Bumpus, Miller

and others, the gross outline of the circulation pattern of the waters overlying
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the Norvth Carolina shelf is known. However, much more work must be done
before details are established. Although North Carolina State University
currently is conducting research in estuarine circulation, there is almost no
published information on the circulation patterns of the vast complex of estuaries
and lagoons landward of the Carolina Quter Banks. A detailed knowledge of the
water of both the estuaries and the shelf, as well as information on water mixing
in these areas, is basic scientific data required in almost every phase of coastal
zone management. At present decisions are made without this information simply
because it doesn't exis»t. For e;;ample, the movement and distribution of sediment,
contaminants, nutrients, population of fish, of shellﬁlsh, their eggs and larvae
are necessary inputs to decisions concerning fisheries management and are all
on the circulation and water mixing patterns of coastal waters, yet this basic
data is largely unavailable.

In addition to thé gross annual circulation patterns of coastal waters
and information on water mixing, general baseline studies on temperature and
salinity are required for effective coastal zone management, particularly in the
areas of fish conservation and pollutionA. A numerical model for water movements
associated with autumn hurricanes and winter storms in the estuarine system and
on the shelf would assist materially in understanding their effect on sea floor
configuration and Vshifts in the shoreline. Seafloor configuration plays a role in
the distribution of benthic organisms and the stability of such structures as
navigational aids. It also affects the natural rate at which sand is supplied to
the beach as well as ithe availability of sand for artificial replenishment purposes

and thus affects shifts in the shoreline.
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A specialized hydraulic model would also be valuable for predicting
from the pattern of wave trains, the resultant distribution of wave energy on
the sea floor, and the resultant system of wave-driven littoral currents.
Information to help clarify sand movement on the sea floor and also show
what portion of the shoreline might be expected toc erode awav, could be
generated by this model. Significant work along this line is presently being -
done by North Carolina State University, the Wilmington District of the U. S.
Army Corps of Engineers, U. S. Army Corps-of Engineer's Coastal Engineer-
ing Research Center (CERC), and NCAA's Atlantic Oceanographic and.
Meteorological Laboratories. CERC is prese‘ntly planning to construct a re-
search pier and attendant facilities at Duck, North Carolina on the Atlantic
Ocean.

B. Chemical Oceanography:

The primary aim of chemical oceanography research.is undgrstanding
of the consequences of the chemical nature of seawater on biological, geological,
and physical processes in the marine environment. Thus understanding is
critical if we are to deal with such problems as pollution and coastal water
fertility in the coastal zone. Almostno information is available concerning
kinds, concentrations, and disposal paths of nutrients and chemicai contaminants
in the estuarine system or on the bshelf, although the University of North Carolina
through Sea Grant support, is studying the concentrations and transport rates of
nutrients in Albemarle Sound and the Neuse River estuary. 'Furthermore, re-
search should be conducted on improved analytical methods for the determination

of specific pollutants that are most toxic and long lasting in the environment.
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C. Geological Oceanography:

A sizeable body of literature is available on geological aspects of the
North Carolina Coastal Zone. The gross outlines of bottom sediment distri- -
bution in most of the estuaries has been established by ‘he University of North
Carolina, and on the shelf by Duke University, Old Dominion U_niversity in
Virginia, and the U. S. Geological Survey. However, the details of shelf
sediment distribution must be determined. This additional information will
give important clues to the distribution of benthic organisms (surf clams, for
instance, live primarily in the fine to very fine sands on the flanks of sand
ridges) and also to the regiona'l sediment transport pattern.

A study .of the sediment budget 1/ of the North Carolina Coasta; Zone
was compieted» in 1970 by North Carolina State University (Langfelder,
Stafford, Amein), This sediment budget affects aspects of coastal zone
management as diverse as Shoréline erosion control, channel and harbor
maintenance, envir‘onmental impact of dredging and dumping, the distribution
of aggregate (sand) and placer minerals, the dispersal of dredged material and
sewage sludge, and the amount of absorption of nutrients and contaminants by
suspended fine sediment..

Geological baseline studies in addition to those alreédy undertaken are
needed for a thorough understanding of shorelirie processes, mineral resource

‘assessment, and pollution problems.

1/ The term '"sediment budget'' refers to an assessment of storage volumes

- (cubic yards of sediment) in such sediment reservoirs as the beach sand
prism, shelf floor sand blanket, etc., and the rates of sediment transport
(cubic yards per year) between these reservoirs.
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D. Biological Ocenaography:

Despite the relatively long history of fisheries-oriented research in
North Carolina, a great deal of basic work remain\s to be done. The density
and distribution of faunal communities is poorly known, and a destailed faunal -
census is a prime requisite for an understanding of fisheries and coastal
water fertility. Although life history data has been gathered on a number of
species, it is not adequate for suitable management with the exception of
menhaden.

Rational management of fishery organisms exploited by man will depend
ultimately on man's understanding of the dynamics of ecosystem function and the
responses of individual species and of the other man-induced stresses. NOAA's
Marine Resource Monitoring and Assessment Program (MARMAP) will be im-
portant in assessing fish stock offshore. In addition, NOAA's Atlantic
Estuarine Fisheries Center, located at Béaufor»t, North Carolina is _fulfilling
a critical need in two major fields Qf investigation:

1. Basic ecological studies to describe and understand natural
principles underlying the complex dynamics of estuarine ecosystems which
includes the coastal wetlands (marshes). so that the State and Federal Government car
develop sound policies for»the management of estuaries and fobr the control of
estuarine pollution; and

2. Life history and population studies of coastal recreational
and commercial fishes to describe the status of exploited and latent stocks and
to insure their wise use.

E. Coastal Engineering:

There is a need for a large engineering data base of reliable data on
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surface waves, wastes and pollution, sea/shore interactions, and seabed
conditions for solutions to many of the problems in the coastal zone. For
example, North Carolina State 4University and the Wilmington District of

the U.S. Army Corps of Engineers have identified the major problems of
coastal erosion and inlet and harbor maintenance, and a start has been made
in obtaining the necessary informatiOn for specific trouble areas. Work on
the data base, however, must be expanded if we are to cope with the myriad
problems in the coastal zone. The CERC reseafch pier mentioned earlier

should assist in the study of coastal processes.

v, Current Prograrris and Plans

North Carolina Marine Science Council - This organization which is

presently responsible for guiding the growth of marine science in North
Carolina is sponsoring a survey of public and private maripe institutions and
organizations in the State, with a view toward determining the disciplinary
.aspect, scope, and degree of completion of marine research projects, as
well as examining possible relationships between such projects.

North Carolina Board of Science and Technology - This Board, com-

prised of representatives from business, State government, the universities
and professions, sponsors a number of marine-related programs, some of
which are identified as ''seed projects' designed to initiate research and
better qnderstanding of the manage‘ment needs and requirements for regulating
use of the Stavte's marine resources. Since 1964, the Board has awarded 34
grants for research which can be classified as oceanographic. Although these

grants cover both the geosciences and life sciences, they have not been
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coordinated or directed toward solving the specific applied marine problems
of critical interest to North Carolina

Nevertheless, the data and information derived from research funded
by the Board of Science and Technology will be of use in such areas as
developing pollution control systems or marine aquacult\iral farms.

North Carolina State University, Raleigh, N. C. - The marine

sciences program provides for graduate education, research and extensién‘
services. The graduate enrollmenﬁ currently includes students pursuing
courses of study with concentration on physical, geological, biological
oceanography, marine meteo.rology, and coastal engineering. Many graduate
stud‘ents find it convenient to conduct their research at the Atlantic Estuarine
Fisheries Center, Beaufort, N. C. Research aspects of this program é.re‘
funded b'y Sea Grant, private industry, and the State. Current research in-
cludes analyses of coastal erosion, _and estuarine circulations. Extgnsive usé ‘
of the photographs of the Earth Resources Technology Satellite (ERTS) will be |
used in this research. Marine resource projects in the extension service
provided by the University have focused on providing assistance to the seafood
industry in developing new techniques for harvesting and processing.

University of North Carolina, Chapel Hill, N. C. - A full graduate

curriculum in the marine sciences, with primary emphasis on the biological,
chemical, and physical aspects of oceanography is offered by UNC-Chapel
Hill. Most of the research activities as well as instruction and service
covering areas of coastal management, marine resources, estuariﬁe studies,

and oceanography are performed at the Institute of Marine Sciences, Morehead

9 -8



City, N. C. The program is receiving Sea Grant funding. The primary
mission of the Institute, a branch of UNC-CH, is ecological research of
estuaries and the near-shore ocean environment. While particular attention
is given to obtaining basic knowledge of organisms and their life functions,
changing environmental and socio-economic conditions and their effect on
various organisms are. also under investigatioﬁ. Two faculty members of the
| UNC Law School are engaged in studies of legal problems related to ocean and
estuarine development.

Duke University, Durham, N. C. - Duke University offers a full range

of courses in the oc_eanographi_c aspects of the life s-:ier_l‘ces,I the physical
sciences, and engineeing both at the graduate and undergraduate levels. The
program of instruction is complemented by a strong program of research at
the Duke University Marine Laboratory, Beaufort, N. C  The laboratory is
funded by governmental and ptrivate sources.- It offers seminars and short
courses, maintains an excellent library of journals and other marine science
reference materials, maintains a museum, and operates the 117-foot oceano-
graphic research vessel, "Eastward."

Fast Carolina University, Greenville, N. C. - At East Carolina

University, undergraduate and graduate programs in marine sciences are
available through the Depar‘tments of Biology and Geology. Both graduate

and undergraduate students participate in a ""quarter-in-residence' research
program at the ECU Marine Science Center at Roanoke Island. This is a
broadly based, interdisciplinary study of the coastal environment with a strong
emphasis on the interaction between natural processes and man. Additionally,
a program of continuing education for commercial fishermen is actively
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functioning under Sea Grant funding.

University of North Carolina, Wilmington, N. C. - The program of

instruction and research at UNC-W emphasizes the biological and physio-
logical aspects of oceanography. The major efforts are in the areas of
ecological studies and coastal zone management. Basic research in high-
pressure physiology and biology is conducted at the Wrightsville Marine

| Bio-Medical Laboratory, now affiliated with UNC-W. The University
recently awarded a contract to construct a new Marine Science building on

the campus to be completed in 1974.

Cape Fear Technical Institute, Wilmington, N. C. - Under the

North Carolina Board of Education CFTI conducts‘two programs for training
marine science technicians. The program in marine technology teaches the
skills required for duties in physical, biological, and geophysical survey
operations and basic fishing techniques. 'The program in marine laboratory
technology is oriented toward near-shore and estuarine problems with emphasis
on pollution and ecological studies. A third program is being developed to fill
the demand for electronics and instrumentation technicians in the marine
industry. The research vessel "Advance II" allows the students an opportunity
for '""hands-on'' applications of the skills learned in the classroom.

Atlantic Estuarine Fisheries Center, NMFS, NOAA, Beaufort, N. C.* -

This Federal facility sponsors research on estuarine ecosystems and com-
mercial and sports fish populations. The estuarine research, supported under
a cooperative agreement between the National Marine Fisheries Service and the

Atomic Energy Commission is directed at understanding the natural functioning

* The research of this Center is described in more detail in Chapter 6,
"Commercial Fisheries. "
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of the ecosystems as they relate to the distribution and cycling of radionuclides
and the effects of thermal addition and radiation on estuarine. organisms and
ecosystems.

Research oh coastal fisheries is directed to monitoring the status of
commercial stock resourcgs, investigating the causes of fluctuations in
abundance, and relating changes in stock resources to environmental changes

| and to the ﬁéhing inaustry.
Additional institutions and a sampling of their programs are briefly

. described below:

National Climatic Center, NOAA, Asheville, N. C. - Conducts marine
climatic studies.

Cape Hatteras National Seashore, National Park Service, U. S.

Department of the Interior, Manteo, N. C.: Conducts experiments in the

prevention of beach érosion at Cape Hatteras.

Atlantic Océanographic and Meteorological Laboratories, NOAA,

Miami, Florida: A pilot program of sedimentation and geochemistry on the

North Carolina continental shelf has been initiated.-

National Ocean Survey, NOAA; Conducts bathymetric and other geo-

physical surveys which are described in Chapter 3, '"Mineral and Energy
Resources."' It also has ongoing programs in coastal mapping (photogrammetry),
"and physical oceanography, which include tide and current observations and
analyses and estuarine rhodéling.

U. S. Army Corps of Engineers, The Coastal Engineering Research

Center (CERC): An experimental (instrumented) pier in the ocean and field
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facility at Duck, North Carolina is being planned.  CERC also has an ongoing
program for establishing aritificial marshes on the disposal sites in the

vicinity of Drum Inlet, North Carolina.

U. S. Army Corps of Enginee(rs, Wilmington.District, N. C. -
Supports coastal engineering research for CERC and for authorized Federal
water resources projects, conducts an environmental reconnaissance inventory
of items of environmental concern in the State of North Carolina.

Coastal Plains Regional Commission - The Commission is in the

process of sponsoring technology transfer projects and studies of the marine
environment which will help provide base line data relevant to effective

management of marine resources.

U. S. Coast Guard - Affords opportunities and support for data collection

in both coastal and offshore waters.

U. S. Geological Survey - Maintains a groundwater office in Greenville,
N. C. which is concerned with the problem of salt water intrusion.

Westinghouse Ocean Research Laboratory, Annapolis, Maryland -

Planning a comprehensive study of sedimentation on the North Carolina shelf.

Coastal Zone Resources Corporation, Wilmington, N. C. - Provides

ecological evaluation of the impact of commercial dgvelopment on marine
resource systems for users, decision-makers and citizen groups. This
company is also involved in developing production techniques for the intensive.
culture of shellfigh.

International Nickei Corporation, Wrightsville Beach, N. C. -

The Francis LaQue Laboratory is engaged in the study of the effects of salt

water on metals.
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V. Summary of Major Problems and Recommendations

1. Problems

a. Presently there is a lack of clearly defined needs as
determined by the decision-makers and users for oceanographic res_earch
programs for the management of marine resources. This has hindered
orderly planning; as a result certainv programs required for the §o_1ution
of critical problems have not received sufficient support.

b. There is an insufficient scientific a‘ndv engineering datg
base in physical, chemical, geological,_ and biological oceanography, and
coastal engineering to solve the State's more pressing problems. In addition,
there is a lack of knowledge by the State's users and decision-makers of
already existing estuarine and coastal research data and information.

c. The availability of suitably equipped vessgls for research
wo.rk in estuarine waters and on‘the continental shelf is largely unknown. This‘ |
inhibits proper planning for the acquisition of required scientific information and
in the past has prev.ented the determination of the existence of a possible vessel
shortage for work in certain areas. For example, the early commitment of
both the "Eastward' and '""Advance II, " vessels capable of working offshore, to
ongoing programs has allowed little leeway for the scheduling of oceanographic
research relate‘d to the North Carolina_ continental shelf. Scheduling of these
vessels could be better optimized with across the 'bvoard information on other
available ships.

d. Research investigators, users, and decision-makers lack
adequate knowledge of current research programs. The dissemination of in-

formation concerning ongoing programs and their findings has been inadequate.
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2. Recommendations

a. Criteria should be developed for establishing research support
priorities. These priorities should be set on an annual basis taking into
account long term planning for the effective management of the State's marine
resources. Such priorities cannot be established until a thorough inventory is
made not only of existing coastal zone scientific data and information but of on-
going and planned research programs. (This problem is also addressed in the
Coastal Zone Management Chapter. )

b." Scientific areas and geographical locations where important
data gaps exist should be clearly identified. Appropriate programs to fill these
gaps should be developed, such as those indicated earlier in this chapter. In
addition, the State should ensure that all available data banks and information
sairces be made readily available to researchers and user§. For _research
planning purposes the State should also make maximum use of feder;l data
" banks such as those maintained by U. S. Geological Survey, Environmental
Protection Agency, and NOAA's Environmental Data Services.

c. An up-to-date inventory of the annual use of all academic,
State and federal vessels suitably equipped for various types of research
activities in estuarine waters and on the continental shelf should be compiled.
Such an inventory will make possible effective planning for research programs
and will result in the optimum use of existing research vessels. Examination
of the inventory should reveal if sufficient vessels are available to carry out any
research programs that are determined necessary to implement the State's

marine programs.
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d. A description of research programs, their findings, and future
plans should be periodically disseminated to the research community, appro-

priate State and federal agencies and be available for end users.
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Program Areas:

Goal:

Oceanographic Research

Identify and provide via a balanced research program the

scientific information necessary for the management of the

State's marine resources.

PROBLEMS

RECOMMENDATIONS

Lack of clearly defined nzeds as
determined by the decision-makers
and users for basic and applied
research has impaired effective
management of marine resources.

Inadequate scientific information
and in many cases, lack of know-
ledge by the user and decision-
maker of already existing infor-
mation has impeded the solution

of resource manage ment problems.

Lack of knowledge of availability of
suitably equipped vessels has re-
tarded planning for the acquisition
of required scientific information
and has prevented the determinatica
of the existence of a possible vessel
shortage.
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Criteria for establishing
research support priorities
should be developed. These
priorities should be set on
an annual basis taking into
account long term planning
for the effective management
of the State's marine
resources.

Scientific areas and geo-
graphical locations where
data gaps exist should be
closely identified and appro-
priate programs developed

to fill these gaps. In addition
the State should ensure that.
all available data banks and
information sources be made
readily available to research-
ers and users.

An inventory of the current
annual use of all vessels
suitably equipped for various
types of research activities
should be compiled by some
agency that could assist in
scheduling available ships in
a manner consistent with
established priorities for
research in North Carolina.



OCEANOGRAPHIC RESEARCH (Con't)

PROBLEMS RECOMMENDATIONS

4, Inadequate knowledge of current 4. A description of research
research programs by other programs, their findings

investigators and users. and future plans should be

disseminated to the ressarch
community, and appropriate
state and federal agencies.
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CHAPTER 10
COASTAL ZONE MANAGEMENT

I. Goal
The goal of a coastal zone management program is the estab1ishmént
of an effectivé system to insure that the resourcés of the coasté] zone are
used and conserved for the eéonomic and'social well being of fhe peop1e of _
North Carolina and the nation. The following afe objectives consisteﬁt with
this goal: | _
a. To preserve and hanage those natural ecb]dgicél cqnditidns
of the estuarine system so as to protect, perpetuate, and enhance
its natura1.productivity, and its biological, eéonomic and
esthetic value; |
b. To insure that the-development or preservation of the 1and'
and water resources of the coastal zone proceeds in a
manner consistent with the capability of the land and water
for development, use, or preservation baéed on ecological con-
siderations, and in a manner such that the uses are compatfb]e
with each‘other.. |
c. To establish clear-cut objectives, po]icies,.guidelineé, ana
standards for all public and private uses of lands and waters
in the coastal zone; and |
d. To develop institufiona1 arrangements’to accomplish the dbove
objéctives so as to focus responsibility, provide viable means
for imp]eméntation and review, and assure response to public

will and purpose.
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II. Current Status -

Although North Carolina is seeking to achieve the goal stated
above, it is apparent that all of the efforts of the past few years have
not prevented heavy developmental pressures from causing serious damage to
the marine environment. The people 6f the State are still concerned about
the poSsib1e exp]oitation and disruption of its marine resource base in
spite of an intensive effort within the past few years to develop effecti?e
research, éducation, and regu]afory programs.

The key‘Federal and State agencies with missions and programs

re]ated to coastal zone management are listed below:

A. ~Federa] Agencies

. The federa] government exerts considerable inf1uence over
the use of the lands and waters in North Carolina's coastal zone through
its own activity and by regulating the activity of others. The Department
of Defense owns 1ar§e areas in coastal North Carolina. A major DOD agency,
the U. S. Army Corps of Engfneers, probably has a greater effect on use of
coastal iands and waters than doés ény other state or federal agency. Its
actions resﬁ]t from administration of Section 10 of the River and Harbors
Act ofV1899, relating to permits for dredging, filling and structures in the
navigable waters of the United States, the Flood P]aih Maﬁagement'Services
Program,.and its water regource development public works programs. Thé
Environmental Profection Agency administers several water quality programs
and together with the states enforces major federal anti-pollution legis-
1ation; Activitiés of several agencies of the Department of the Interior
influence uses on fhe coastal zone. These include Interior's role in the
Fish and Wildlife Coordination Act, carried out by the Fish and Wildlife

Service, the cooperative programs of the Geological Survey and the Bureau
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of Sport Fisheries and Wildlife, and the Bureau of Outdoor Recreation's
coordination of federal recreation programs.. In addition, the National
Park Service administers the Cape Hatteras and Cape Lookout National |
Seashores. The U. S. Department of Agriculture's small watershed program,
administered by the Soil Conservation Service, may have a profound influence
on coastal resources in the coastal zone. The Department of Housing and
Urban Development provides financial assistance for planning and administers
the National Flood Insurance program.

The research and advisory services of the National Oceanographic
- and Atmospheric Administration (NOAA), in the Department of Commerce, pro-
vide major research, development and advisory programs for coastal zone
management through their Offfce of Sea Grant, National Marine Fisheries
Service, National Ocean Survey, Environmental Research Laboratoriés,
" Environmental Data Service, and National Weather Service. NOAA also has
a role in the implementation of the Fish and Wildlife Coordination Act.
-The Commerce Depaktment's Maritime Administration and the Econdmic‘Deve]op-
ment Administration are also prime participants in coastal zonme activities.

B. State QOrganizations

Among State agencies, the Department of_Natura] and Eﬁonpmic
Resources (NER) has the major role for management of the State's coastai
zone. Consisting at present of an administrative combination of several
previous]y.independeht agencies, the Department has as its major functiohs
promoting the conservation and deve]opmeht of‘the State's natural resources
(including marine), the protection of its air and salt and fresh water
resources, and planning assistance to local governments. Major agencies
involved in these programs are the Divisions of Commercial and Sports

Fisheries, Commerce and Industry, Travel and Promotion, State Parks,
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Mineral Resources, Mining, Geodetic Survey, Community Services, Recreatibn,
the North Carolina Forest Service, and the Office of Water and Air Resources.

In the Department of Transportation and Highway Safety, the‘Stéte
Highway Commission formulates policies and enacts rules and regulations

‘necessary to govern construction, improvement and maintenance of roads and

highways throughout the State. In addition, it operates a number of coastal
ferries. The State Ports Authority, also in the same Department , deVé]ops
and promotes the harbors and seaports of the State. The State Board of
Health is vested with broad powers to protect public health, including
jurisdiction over drinking water supplies, shellfish sanitation,'mosquito
control, and solid wast disposal. The Wildlife Resources Commission |
manages and regulates the wildlife resources of the State exclusive of
marine fish.

The Department of Administration regulates the control and dis-
position of state property, including the managément of all vacant and
unappropriated 1ands, swamp land, and submerged land. .In addition, the
State Planning Division is authorized to coordinate and review é]] plan-
ning activities relative to federal requirements for stateWide or regional
planning and to maintain a comprehensive development plan for the State.

The Marine Science Council which operates within the Department
of Administration, has broad responsibi]%ty for planning and helping to
coordinate State, interstate, and federal programs involving marine affairs
within the State. This organization is supposed to provide an overview of
all of the programs of the State relating to marine affairs. Chapter 1
discusses the nature of the Marine Science Council in greater detail.

C. Interstate Organizations

The Coastal Plains Regional Commission, has as its major
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goal improvement of‘the economic status of the region. Marine Resource
development is one of its six target areas. The Interstate Environmental
Compact provides a machinery for cooperative programs between the states
relating to environmental protection. The Atlantic States Marine Fisheries
Commission resalves problems dealing with interstate fishing énd regional
fisheries resource management,

D. Relevant Major State Legislation and Regulatory Policies

Although North Carolina as yet has no comprehensive pro-
gram for coastal zone management, several recent pieces of legislation,
administered by various State agencies, deal with some of these problems.
Chapter 8 describes the environmental quality problems 1nAgreater detail.

1. Dredge and fill

Dredge and fill work in estuarine waters and coastal
marshes is contro11ed'under the terms of General Statute (G.S.)
113-229, passed in 1969 and strengthened in 1971. Before
carrying outldredging or filling in any estuarine waters, tide-
lands or marshlands, an individual must obtain a pérmjt from the
Department of Conservation and Development in the Department-of Natural
and Economic Resources. Permits may be approved, with or without con-
ditions, or denied on grounds of detrimental effects on navigation, on
"use of the water by the public, on public water supplies and public
health, on fish éndbwildlife, and on public safety. In addition, all
dredges working in coastal waters must register with the Office of
Water and Air Resources as specified in G.S. 146-6.1.

2. Wetlands Protection

A Wetlands Protection Act (G.S. 113-230), passed in 1971, permits the

Department of Conservation and Development in the Department of Natural
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and Economic Resources to adopt rules and regulations to protect
coastal marshes and contiguous lands. Such rules may be adopted .only
after hearings and publication of maps. As yet, this act has not been

implemented.

3. Sand Dunes, Modification to

Modifications to sand dunes are regulated by G.S. 104B-3.
This act specifies the important role that sand dunes have in
protecting the coast and specifies that each county shall have
the power to regulate proposed modifications through a system
of permits. These are obtained from the sand dune protection
officer designated by the county. Problems have been encountered
in administering this act, particularly in the area of the ex-
pertise necessary at the county level to judge the effects of a
proposed modification.

4. State Environmental Policy

The State Environmental Policy Act (G.S. 113A, Article 1)
passed in 1971 requires that an environmental impact statement
be prepared for any project involving state funds and having a
significant effect on the environment. This Act, as a supplement
to the National Environmental Policy Act, insures that no public
construction programs will be carried out in North Carolina with-
out an assessmenf of their environmental impact.

5. Permits for Air & Water Pollutants

As indicated in the chapter on "Environmental Quality,"
discharges of pollutants into air and water are regulated through

permits issued by the Board of Water and Air Resources in the Depart-
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ment of Natural and Economic Resources and in accoraance with

Federal laws. In addition, in order to manage ground water resources,

the Board may identify and estab]ish a series of capacity use areas.
“Limits may then be set, and permits issued, specifying the size of with-

drawals from ground water reserves in each area.

E. Coastal Zone Management Federal Legislation

In October 1972 the President signed into law the Coastal
Zone Management Act of 1972 (S.3507 - Public Law 92-583). In so doing
he stated the following:

"S.3507 recognized the need for carefully planned,

comprehensive management programs to ensure the

most rational and beneficial use of the coastal zones.

This bill also recognizes that the States can usually

be the most effective regulators of such a planning

process. I will instruct the Secretary of Commerce

to carry out this statute in a way which focuses

Federal efforts on the adequacy of State processes

rather than to become involved in the merits of

particular land use decisions.”

The Acting Director of the newly created Office of the Coastal
Zone in the National Oceanic and Atmospheric Administration (NOAA) stated
that, "The Coastal Zone Management Act of 1972 provides the essential need
that Federal legislation had to meet: incentive and encouragement to the
states to develop and operate programs to manage rationally their coastal
resources and zones."

He further'pointed out three key roles of the Federal Govern-
ment, |

" - Provision of guidelines for states to use in developing
their management programs.

- Provision of financial assistance to help states

in developing and operating programs under Federal
guidance.
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- Assistance to the states in acquiring the technical
information, the data and the understanding necessary
as input to any rational management process."
More specifically, Section #305 of the Act specifies that the
Coastal Zone management program developed by the states shall include
the following:
- Identification of Coastal Zone boundaries.
- Definition of which permissable uses have direct and
significant impact on coastal waters.
- Designation of areas of particular concern.
- Identification of means by which states propose td
exert control over use (such as through constitutional
provisions, legislative enactments, regulations, and
judicial decisions).
- Broad guidelines on priority of uses in particular areas.
- A description of the organizational structure proposed
to 1mp1ement the program, including inter-governmental
and interagency arrangements.

‘ Prior to granting approval of a management program, the'Secretary
of Commerce shall find that the State has authority for management. Such
authority shall include power to:

(1) Administer use regulations, control development, resolve
competing use conflicts.
(2) Acquire fee simple and less than fee simple.
Prior to granting approval, the Secretary shall also find that
the program provides:

(1) For any one or a combination of following general techniques

for control of use:
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~ State established criteria and standards for local
implementation. | |
- Direct state land and water use planning and regulation.
- State administrative review for consistency with manage-
ment program of all development b]ans, use regulations...
with.power to approve or disapﬁrove after public notice
and an opportuhity fbr hearings. ’
(2) For a method of assuring that local use regulations do
| .not unreasonably restrict or exclude uses of regional
benefit.
NOAA, at the present time, is drawing up the necessary plans
and arrangements for. implementing the Céasfa] Zone Management Act.

F. Other States

Numerous States have enacted or are contemplating enacting
either limited provisions regarding coastal zone management (such as a
temporary moratorfum on certain types of commercial development) or
~ permanent 1egis1ation_6ea11ng with toastal zone management as an entire
packaée. Several of the States which have already enacted wet]ahds
legislation include Massachusetts, Connecticut, New Jersey and Maryland.
In these states the preservation of coastal wetlands has been declared
a public policy and any proposed alteration to them is either prohibited
or regulated by permft to prevent damage to the wetland environment.
Delaware's approach was fo issue a temporary morétorium in early 1970,
followed by the enactment of special legislation concerning industrial
development in the Coastal Zone. While the Delaware legislation includes
the wetlands, approximately half of the Coastal Zone encompasses dry or

"fast" lands.
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State controls of large-scale development have also been
established recently during the past two years in Maine and Vermont;

Taws to control development of shorelands are in effect in Wisconsin,
Minnesota and California.

Florida's actions in prepéring for Coastal Zone Management in
the State represents one of the more advanced plans in the Nation. In
the November 1972 elections, its voters approved a bond issue of $240
million to buy endangered Tands and outdoor recreation sites. The Florida
Coastal Cobrdinating Council, which was created by the 1970 Florida Leg-
isTature, unites in one body the directors of the three-state departments with
primary concern for the coastal environment. The Council which has its own
staff, has four primary assignments:

- To develop a comprehensive coastal zone management plan
for Florida.

- To coordinate state coastal zone research.

- To.hélp assure the coordination of activjt{es épbnsbred By
Federal, State and local agencies with responsibi1ities-fﬁ'
the coastal zone. '

- To act as a clearinghouse for coastal zone information:

The Council selected two counties in western Florida as a pilot
study area in which to work out the format and methodology to be fo]]owéd
in developing a coasté] zone management plan for the entire Florida coastal
zone. | |

Mindful of the legislative charge to develop a coastal manage-
ment plan allowing for both preservation and development, the Coastal |
Coordinating Council has developed three basic zoning categoriés for land

and water use.

10 - 10



- Preservation - no development.

- Conservation - limited development.

- Development - intensive development.

In arriving at these conclusions, the Council staff conducted
and exhaustive study of many parameters, 1nc1ud1n§ but not Timited to
soils, vegetation, topography, beach erosion, ground water conditions,
shoreline land use, fecreationa] resources, and marine ecology, Criteria
and recommended policy for each zoning category follows:

(1) Preservation (No Development)

Preservation areas are recommended to be protected from
any further development except in extreme cases of over-
riding public interest authorized by the Cabinet of the
Legislature. ‘The preservation concept includes consider-
ations of ecologically sensitive flora and fauna as well
as fragile topographic features such as beaéhes, marshes,
and dunes. Included are historical and archaeological
sites and any unique, environmental features peculiar to
the region such as selected springs, caves, waterfalls,
and reefs.

(2) Conservation (Limited Development)

| Conservation (or limited development) areas.are recommended
to be used for extensive land uses as opposed to intensive
uses. The conservation concept is applicable to lands
inherently unsuited to high density, intensive development
because of physical Timitations of the soil and/or high
flooding probability. They are not considered critical to

ecological balance but do provide buffer zones for preser-
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vation areas and represent a retention of use options for
future generations. The Tands with soil Timitations could
in the future be used for development but based on present
technology and engineering, would require a considerable
expenditure of capital if that were done.

Development (Intensive Development)

Development zoning includes: (a) lands already developed; -
(b) undeveloped Tands now vacant or used for other pirposes,
including forestry and agriculture, which are intrinsically
suitable for intensive development; and (c) undeveloped
Tands with some physical Timitations--drainage problems,
poor permeability, salt water intrusion--which can be
corrected by drainage techniques, central sewage systems,
or central water supplies. In general, these lands are ‘
not considered to be environmentally fragile. Although
detailed zoning in development areas is recommended to be
left primarily to local and county authorities, "key
facilities" and shoreline use zoning would be subject to

criteria established by the Coastal Coordinating Council.

Current Problems

1.

Need for Effective Coastal Zone Management Organization

There is no dearth of regulatory authority or individual

agency management programs in the North Carolina coastal zone. However,

at this time there is a lack of effective coordination of all of the
various management programs of the many State and Federal agencies with
jurisdiction in the area, lack of overali planning, and lack of responsive-

ness of coastal zone research programs to State needs.
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This problem has many facets. First, there is ‘the necessity for

a coordinated, comprehgnsive program for planning the wise usé of the land,
water, and resources of the area. The present pattern of administration
leads to "piece meal" decisions which operate to the detriment both of
programs for public resource protection and efforts at private deve]opmenf.
If this fragmented pattern continues, it is likely that many of the State's
marine resources will soon be seriously depleted.

The programs of university and government research ahd education
are not sufficiently coordinated nor is there a recognized system for
setting priorities to insure that they respond adequately to the needs
of management programs. Such coordination is urgently needed and without
it we will never achieve efficient expenditure of fﬁnds for marine
resource protection and development. Various attempts have been made to
devise -the kind of machinery needed to coordinate all of these programs
including the creation of the North Carolina Marine Science Counci].‘
Related to this are research policy recommendations found fn the chapter
on "Oceanographic Research."

2. Need for Land and Water Use Classification System

A second problem clearly related to the deficiencies in

effective management is the lack of information concerning which portions
of the coastal zone are most appropriate for existing and future uses.
There are few good maps of the coastal zone of North Carolina showing
the present status of man's activities, the distribution of the various
natural resources on which man depends and the extent to which these resources
are being developed, and the natural features suitable for diverse develop-
ment and use.

These information gaps must be filled before a sound coastal zone

management program can be designed and implemented.
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3. Need for Funds to Purchase Lands Required for Preservation

In some cases it will prove necessary to acquire by direct
purchase, areas that are deemed necessary for preservation. In addition,
restrictions imposed on the use of private property may prove so severe as
to constitute a taking without compensation. In such cases; prudence dictates
that the State be able to purchase such lands. Although the 1969 General
Assembly appropriated $500,000 for acquisition of estuarine lands, much larger
sums will be required. It may be necessary to seek approval of a bond

issue specifically for the purpose of acquiring coastal lands.

IV. Current Programs

Several actions have been taken in the last few years to help
resolve these problems. These include:

1. The creation of the North Carolina Marine Science Council.
The activities of this group were referred to earlier in this chapter and
in Chapter 1. |

2. The creation of a State/Federal Planning Committee to assist
in comprehensive planning for the accomplishment of local, State, and
Federa]’goa1s relating to marine affairs. This Committee has been working
with the State Marine Science Council in order to help insure that there
is an optimal relationship between State and Federal efforts. The nature
of this Committee is described in greater detail in Chapter 1.

3. The Estuarine Study requested by the 1969 General Assembly.
The Commissioner of Commercial and Sports Fisheries was asked to prepare
a comprehensive and enforceable plan for management of the coastal zone.

This plan is to be presented to the General Assembly in 1973.
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4. The Commercial Fisheries Study Commission,.established by
the 1971 General Assembly, is developing rgcommgndations for the growth
and development of the fishing industry and for improvements in its
administration at the Staté Tevel.

5. Severaf local planning efforts are underway. For example,
Currituck County has declared a moratorium on development to allow time
for preparation of an overall plan for land and water use and resource
management in the county. The town of Holden Beach in Brunswick County
~is requiring environmental impact studies for any future residential and

commercial development. A pilot plan for coastal land management has
_been'prepared by the State for New Hanover County.

6. The Federal Coastal Zone Management Act of 1972 has recently
been enacted by Congress, as discussed earlier in this chapter.

V. Recommendations

A. Functions Required for Effective‘Coasta] Zone Management

As stated earlier, the Commissioner of Commercial and Sports

Fisheries is preparing a plan to be submitted to the_Gehera1.A§semb1y in
early 1973. It is expected.that this plan will recommend an overall
governmental structure for Coastal Zone Management that is best able to
 ’fu1fi11 the needs of the State. Such a structure should be responsible
‘for the following functions:
| 1. Insure continued development of a comprehensive coastal
zone management plan and its subsequent administration. The plan should
'provide for the following:
- Obtimum development of selected areas, preservation of

areas of public conceri:, and Timited development for

the balance of the coastal zone.

- Reclamation of degraded areas.
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- Machinery for resolutionbof coastal zone hu]tip]e
use conflicts through Such prdcesses as regulations,
permits, zoning, and land acquisition. |

- Establishment of institutional arrahgéments to focusl
responsibility, provide means for administration, and
assure opbortunity for public participation.

2. Provide for adequate representation of the State in
reconci]ing its 1nterests'with those of 1oca1 commuﬁities, the prfvéte
sector, and ofher states, existing interstate organizations, and thé ’
Federal government in order to take advantage of the recentiy enécted |
Federal Coastal Zone Management Act of 1972. The new Sfaté Coastai éoﬁé
Méhagement structure should also provide for the coordination of existing
State government regulatory programs. |

3. Determine the priorities of research neceséary‘to aééomodate
the needs of the State Coastal Zone Management System and fnsure that such
research is acéomb]ished utilizing, whenever possible, existing competence
in the governmeht, academic and private communities. | _ _

These recommendations in this chapter deal with the deSired‘
functions of a coastal zone management structure for the State. The
Council and State/Federal Planning Committee, however, have concluded that
the question of the exact form of this organizational structure shoufd nof
be addressed in this'report. This decision was made because a parallel
effort, being conductéd by the State Commissioner of Sport and Commercial
Fisheries, at the request of the 1969 General Assembly, is expected to
recommend legislation early next year concerning the desired form of the

management structure.
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B. A Land and Water Use Classification System

The State should immediately begin to compi]é an inventory
to be continually updated, of coastal zone lands and waters. This inven-
tory should sﬁécify existing patterns and forecasts of uses on a tomp}e-
hensive scale. This will also involve establishment of a classification
system for Tand and water use in which the identifying characteristics
are well agreed upon and clearly defined.

Criteria relating to the éxtent to which coastal lands and waters
can tolerate developmental activities must be included. Eventda]ly, a full
inventory of resources should be conducted leading to maps of the natural
-systems including use pattérns and other relevant information fe]atfng'to
‘the full spectrum of mah's éctivities in the coasfa] zone. Areas of pub]ic‘
concern, inc]udfng ecologically sensitive areas requiring preservation and
management, should be identified, as well as those areas found to be suitable
for intensive development.

C. Funds for Purchase of Lands needed for Preservation

A study should be initiated to determine the extent to which State
funds will be needed to purchase lands in the coastal zone. Consideration
should be given to direct appropriations and to the use of bonds, plus other

'alternative means {other than fee simple).

* * * * *

The recent passage of the Federal Coastal Zone Management Act
df 1972 will do much to assure that North Carolina will be able to satis-
factorily implement the recommendations cited above. In addition, the
receipt of Federal financial and technical aid and planning guidance under
the terms of this Act should help expedite achievement of the goals stated

earlier.
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A comprehensive coastal zone planning effort is now underway.
Although the direction of the effort to date is consistent with the findings
in this chapter, no final draft Coastal Zone Management legislation is yet
available. |

In seeking to develop an effective Coastal Zone plan, the State
of North Carolina must insure that its marine resource base not be impaired
or destroyed. History has taught that special attention must be given to
proper management of resources lest pursuit of short-term gain fesult in
the destruction of resources and jeopardize the very foundation upon which
wise -development depends. The extent to which the State adopts and adheres
to a prescribed timetable and implements a comprehensive plan for its
toastal zone will determine the success to which one can match uses and

capacities of the resources and retain use options for future generations.
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Program Area:

Goal:

Coastal Zone Management

The overall goal of a coastal zone management program in

North Carolina is the establishment of a system that will

insure that resources of the coastal zone are used and

conserved for the economic and social well being of the

people.

PROBLEMS

RECOMMENDATIONS

Lack of coordination of the
various State and Federal
management programs, Tack of
overall planning, and lack
of responsiveness of coastal
zone research programs to
State needs.

Inadequate information con-
cerning which portions of
the coastal zone are most
appropriate for existing and
future use.

Inadequate funds to buy
endangered lands and out-
door recreation sites.
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1.

A governmental structure for
coastal zone management
should be responsible for the
following functions: (1) con-
tinued development of a com-
prehensive plan for the coastal
zone and its subsequent
administration, (2) provision
for interagency and inter-
governmental coordinating
arrangements, (3) setting

of priorities of the State's
most important coastal zone
research needs, (4) assured
involvement of interested
segments of the public.

Criteria and classification
system should.be established

for land and water use which
will delineate various cate-
gories ranging from ecologically

- sensitive areas to those suitable

for intensive development.

Undertake study to determine
extent of funds needed; consider
alternative means for acquiring
lands other than fee simple.
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