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CHAPFTER I
STATEHENT OF PURPOSE
I.1 Background

The Albemarie-Pamlice Estuarine Study will be conducted under the
auspices of the National Estuarine Program within the Environmental Protecticn
Agency (EPA) as a cooperative venture involving both federal and state
agencies. It is the seventh in a series of studies that began with the
Chesapeake Bay in 1976. Initial phases of the project are guided by a
cooperative agreement between EPA and the North Cazrolina Department of Matural
Fesources and Community Development (NRCD), executed on July 11, 1986.

Key elements of the cooperztive agreement include creation of & seven
menber policy committee having full authority for project administration and
responsible for overzll direction of the project, creatfon of & technical
comnittee with 18 members responsible for detailed execution of study design,
and assignrment of planning responsibilities to NRCD. Pursuant to the EPA-NRCD
acreement, material presented this document outlines a five ysar plan of
study.

1.2 Purpose of Study

Blbermzrle and Pamlico Sounds constitute one of the most imposing
estuarine systems in the United States. Physically, the system dominates the
North Carclina coast, with more than 2,900 square miles of surface water area,
including deep shoreline indentations arfsing from the Roanoke, Chowan,
Alligator, Pamlico, and Neuse Rivers. Biclegically, the shallow bays and
tributaries of the sounds, and their fringing marshes provide an encrmous
nursery capacity that supports a wide variety of aquatic species, many of
which are migratory. Economically, the Albemarle and Pamlico Sounds are the
region's key resource base for commerciaz] fishing, tourism, recreation, and
resort development; the sounds contribute indirectly to economic benefits
derived from agriculture, forestry, and mining in the area.

The natural integrity and productivity of estuaries are affected,
sometimes profoundly, by the activities of man. As economic development in
the coastal area and in the watersheds draining to the coastal area grows more
intense, gquestions about man's impact on the estuarine system have gained
urgency. Presently, however, answers are uncertain. Finding realistic,
workable means to mediate conflicts between human uses of the estuary, as well
2s understanding interactions between human uses and the natural systems, are
challenges not fully met.

It is clear that fundamental choices are being made, whether wisely or
unwiselys, by conscious cholce or by fnadvertence, which will determine the
long-term productivity and quality of the Albemarle-Pamlico system. These
choices are the cumulative result of thousands of private business and
fndividual decisions as influenced by three levels of government which have
varying degrees of authority and hundreds of programs.



There existe no monolithic bureavcracy to "manage the estuarine system
for society's benefit", nor a single agency with powers to impose a common
purpose upon 211 who affect the estuarine system. The hope for systematic and
ratfonal resource management lies in unification of knowledge and
understanding, and in voluntary cooperation among fnstitutions. The
presumption of this project is that relevant scientific knowledge, acquired in
a timely fashion, translated into practical terms, and widely shared among the
elements of an otherwise fragmented management structure, will drive this
fragmented structure toward a coherent and effective policy.

The purpose of the Albemerle-Pamlico Estuarine Study is to enable
r r man % I pr he natura roductivi he uarine
grea bv expanding relevant knowledge about the impact of human uses wpon {ts

hvsical iological nd ial s £m
1.3 Approach

The first basic premise for the approach embodied in this plan is that
environmental problems in estuaries arise from huran activities, "Froblems"
that are not anthropic in origin {(for example, flooding due to hurricane storm
surge) represent inherent 1imftations due to natural conditions and are beyond
the scope of this project. Successful management of the estuarine system
depends on 2 thorough knowlecge of interrelatfonships among human activities
and resulting changes in environmental factors, which in turn cause observable
modifications in the natural resource system. These modifications are, for
the purposes of this study, most significant when the changes in environnental
factors directly affect other human activities, f.e., when there is conflict
among competing human uses.

To facilitate the quantificatfon of these interrelationships, human
activities are grouped, in this analysis, into ten "uses" of the estuarine
system: commercial fishing, recreational fishing, wildlife resources, tourism
and recreaticn, waste disposal, agriculture, forestry, residential and
commercial development, mining and fndustrial development, and national
defense, This 1ist includes those uses which are predominately "affected" by
the estuarine system (the first four) and those predominately "affecting" some
aspect of the estuarine system (the final six abovel. These uses cover the
full range of human interactions with the estuarine system. Therefore, all
environmental protlems in the estuaries are viewed in this plan as the
consequence of conflicts among uses. For example, agricultural activities
adversely affect the productivity of fisheries when nonpeoint source runoff
containing sediment, nutrients and pesticide residues impairs nursery area
function, contributes to nutrient-driven eutrophication,etc. A1l
environmental problems in the system represent manifestatfons or symptoms of
conflicts among societal uses. This use-conflict approach emphasizes the need
to find causal links between environmental problems and human activities and
to evaluate management strategies for solving the problems.

The second basic premise of the plan is that appropriate targets for the
study are those environmental problems which are management=-sensitive.
Therefore; all research funded must be directly pertinent to specific
management objectives. Research supported will include primary



scientific research (when science can provide understanding of & key link in a
causal chain) and seconcary research on the implications of varifous potential
management strategies. For each targeted environmental concern, research is
proposed in this plan which will clarify causal relationships between
environrmentel problems and human activities and which will assess alternatives
to allow efficfent management of the resources involved.

During the development of this document, the major existing societal uses
of the estuaries were first characterized (Chapter III). Then, significant
conflicts between uses were examined to identify general topic areas of
particular concern (Chapter I¥). The general topic areas formed the framework
for a descripticn of existing management programs and methods (Chapter V), and
for the identification by resource managers of specific management-related
problems which could be addressed by this project. These manager-specified
problems were translated into researchable questions by ten groups of
researchers expert in specific fields. The guestions for research were
reviewed, edited, and ranked by NRCD and by the Technical and Policy
Committees which are guiding this study. Consequently, all funded
investigations should contribute directly to improved estuarine management
capabilities. Likewiss, the plan should lead to the enactment of a reasonable
fmplementaticn plan which will maintain the long=term natural productivity of
these valuable estuaries and allow continued balanced use of our rich natural
resources, Chapter VI identifies these research themes, which must be pursued
to enable more effective management by existing institutions.

The remaining chapters in this document describe special efforts that
will be made to manage ressarch data, to invelve the public in research-
related activity, and to schedule research projects in a timely fashion under
a systematic set of procedures.



CHAPTER 11

ENVIRONMENTAL DESCRIPTION OF THE ALBEMARLE-PAMLICO
ESTUARINE SYSTEM

I1.1 General Setting

For the purposes of this study, the study area (Figure II-1) {ncludes
Albemarle, Pamlico, Core, and Bogue Sounds. The study area extends upstream
in tributary basins to the seaward-most impoundment, or, if there is no
impoundment, to the upstream boundary of the drainage basin, or, if the basir
extends into Virginia, to the Nerth Carolina-Virginia state Tine. The seaward
1imit of the study area is the Atlantic Ocean shoreline,

The Albemarle-Famlico estuarine system ftself contains the_second largest
estuarine surface water area in the United Stetes (ca. 2,900 mi<) (Figure
II1-1%. This system consists of twe large coastal lagoons (Albemarle and
Pamlico Sounds) with their associated fringing habitats (beaches, marshes,
Eluffs, and swamp forests) and rivers (MNeuse, Pamlico, Pungo, Alligztor,
Rpanokes Chowan and others)., These waterbodies represent ancient river
valleys flooded by the rising sea level during the last several thousand
years., The underlying geolegic setting is similar throughout the system.
Stratigraphy of sediments underlying both land and water areas is relatively
consistent, 2Tlthough beds vary in thickness from place to place., Rainfell
averages about 50 inches 2 year throughout the system, with higher values 1In
summer anc winter than in the fall and spring. The mean-monthly daily=high
afir tenperatures for the region range from about 7°9C (45°F) in January to over
32°C (S0°F) in July. Thunderstorms cause high winds and rainfells in summer
months., The entire recion is exposed to hurricanes.

Other environmental features of the Albemarle-Pamlico system vary
regionally to create local habitats of quite different character. Some of the
differences between the two major sounds are summarized in Table IT-1
(modified from Giese, et al. 1285).

There is no direct Tink between Albemarle Scund and the open sea, #Fs a
concequence, and becavse of the relatively high freshwater inflow rate,
Albemarle Sound salinities are lTow compared to those of Famlico Sound.
Albemarle and Famlico Scunds 2lso differ from each other in depth distribution
(Figure I1-2)., Albemarle Sound averages over 18 ft deep in a central axial
basin whereas Parlico Sound has two basins separated by Bluff Sheal. The
northern Pamlico basin averages 24 ft deep at its center, but the southern
basin averages only 18 ft deep.

The texture of bottom sediments in the two sounds s alzo quite
different. The axial basin of Albemarle Sound has clay at its center with
gradually coarser textured sediments (si1t, very fine sand, and fine sand)
progressively closer to shore. Textures as coarse as medium sand are found
only near eroding headlands close to the seaward 1imit of the Sound. In
Pamlico Sound, kowever, medium sand 1= found near the ocean inlets (Oregon,
Hatteras and Ocracoke), and 211 along Bluff Shoal. The central portion of
both the northern and the southern basins contains s11t, but mest of the Sound
has & fine to very fine sand bottom. Fringing habitats of both Sounds include
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™ .
Figure B-1. Study area for the Albemarie-Pamiico Estuarine Study, inciuding drainage basins upstream to first impoundments,
drainage basin boundaries, or Morth Carolina/Virginla etate fine. '



TAELE II-1

CHARACTERISTICS OF ALBEMARLE AND PAMLICO SOQUNDS
{from Giese et al., 1985; MC Division of Marine Fisheries, unpubl. datz)

Surface kWater Area
(mi2) 900 2,000
Watershed Area
(m12) 18,360 12,520
Percent area of state inshore total 26 56
Net Ereshwater Inflow 17,000 3Z,000%
(ft”/sec)
Volume of Sound (billion ft3) 231 915
(million acre ft.) 5.3 21
Average time for inflow to equal volume & weeks 14 weeks
Salinity Tow moderate
to high
Fisheries anadromous marine
and fresh
Percent catch of state total 14.0 78.0
Percent value of state total 5.0 _ 73.0

¥Pamlico includes Albemarle Inflow
IOTE: The Albemarle Sound area includes Currituck and Croatan Sounds and the

Pamlico Sound area includes Core and Roanoke sounds., Tributaries are also
included. Landings are based on 1968-1985 data.
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beaches, salt marshes, bluffs, and swamp forests., The lower salinity of
Albemarle Sound is reflected in a higher percentage of swamp forest and =
lower percentage of salt marsh border relative to the Pamlico Scund fringe.

Water quality in the rivers drafning intc the Albemarle-Pamlico estuarine
system is generally acceptable for public and industrial use although all
rivers suffer from cccasional excesses of both color and iron (Giese et al.,
1985). Much of the lower drafnage basins contain freshwater swamps which
produce highly colored humic acid compounds. The distribution of water
quality parameters within the lower reaches of the rivers draining into the
two sounds differs as a function of salinity stratification. Salinity
stratification is uncommon and low oxygen levels in bottom waters are rare in
Albemarle Sound. Salinity stratification is far more common in lower reaches
of rivers draining inte Pamlico Sound than in similar rivers in the Albemarle
or in the open waters of Pamlico Sound itself.

Biological characteristics of the Albemarle-Pamlico system very from
place to place and are changing through time. In the relatively recent past.
low salinities and shallow depths supported large populations of submerced
aouatic vegetation and fresh and brackish water animals in Albemarle Scund.
Few areas cf =ubmerged aguatic vegetation stil11 exist, and once productive
fisheries for herring, striped bass and white perch have declined
dramatically. Upstream flow regulation in the Roanocke River and declining
water quality in the Chowan River probably have contributed teo these changes.
In the Farlico Sound, areas of submerged aquatic vegetation have also declined
over the last Z0 years, possibly for reasons different fror those that seem to
have caused the decline in Albemzrle Scund, Fishery harvests from Pamlico
Sound doubled during the 1870's, but have declined significantly through the
1580's. The species constituting these harvests have changed from year to
year., The causes for fdentified changes in the biota of the Albemarle-Famlice
system are thought to be related to human impact on water quality. It is not
known how specific humazn activities impact the natural systems to cause the
observed changes., Thus, current knowledge does not allow effective manacerent
of the system's aquatic resocurces. The Albemarle-Pamlico Estuarine Study i=
designed to provide some of this needed knowledge.

I1I.2 Water Cuality

The distribution of dissolved chemicals in waters of the
Albemarle-Pamlico estuarine system {is related to freshwater fnput, local
transport processes, basin-wide circulation and on-going chemical reactions
(including adsorption and desorption). Transport and circulation are, in
turn, contrclled by freshwater inputs, meterclogical conditions, salinity
patterns, shoreline configurations, and bathymetry. Distributions of salt
(salinity) and biologically significant nutrient salts (phosphate, nitrate,
ammonia, etc.) have been measured in previous studies. Few systematic
measurements of toxic compounds or other environmental contaminants have been
made.

Salinities vary greatly in both space and time within the Albemarie-

Pamlicc system. Albemarle Sound has much lower salinities than Pamlicoc Sound,
but both scunds exhibit significant temporaz] and spatfial salinity variations,
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S5alinities in Albemarle Sound do not normally exceed 5 parts per thousand
(®/00) and are generally lowest in spring and highest in the fz11., High winds
and low inflows can, however, cause salinfties to occasionally exceed
industrial water use standards at such upstream points as Elizabeth City,
Winton and Williamston.

Salinities in Pamlico Sound normally exceed 15°/co. Average salinities
of over 10%cc occur 15-20 miles upstrearm of the points where the Neuse and
Tar-Pamlico Rivers join the Sound (Figure II-3), Temporal and spatial
varfation of salinitfes in Panlico Sound is greater than in Albemarle Scund,
and the temporzl variaticn seems to be affected by complex circulation
patterns. For example, daily salinity changes of up to 13°%/00 may occur
during any time of the year as a result of wind-induced circulation in bays
that border the Tower Pamlice River (Pietrafesza et al.., 19B6). In addition,
measureable sa2lt content occurs far up the tributary rivers as 2 result of
wind-induced circulation. Maximum salt water intrusion measured for the Neuse
River iz 65 miles upstrear from the mouth, and reached 37 miles upstream from
the mouth seversl timec between 1855 and 1872 (CGiese, et 21., 19B5), Such
events are rare, however, sc FPamlico Sound tributary water is suitable for
industrial use much of the time at locations much cleser to the mouth.
Extrapolation of U.S. Geclogical Survey data suggests that Neuse River water
has & salinity less than 0.45 ©/oo more than 955 of the time at & location
only 7.5 miles upstrear from MNew Bern.,

Evidence suggests that significant declines in salinity have cccurred in
the Albemarle-Pamlice region since the 1940's, Historical data are sparse,
and changes in analytical techniques and spatial and temporal distributions of
samples cause their reliability to be suspect. Analyses do, however, seem to
indicate an 2Trost 50% decline in "mean annual salinity" in the region (Fiqure
II-4) between 194E and 1980. (Mean annual salinity is the gross average cf
all salinity measurements made at all locations within the sounc during a
given year.) Even 1f this apparent trend is exaggerated as a result of
systematic bias, the basic result has great significance for the shallow
estuarine embayments which serve ac receiving waters for canal cdrainage and as
nursery areas for many estuarine species. The cause for this apparent
decrease in salinities has not, however, been clearly identified. Hence,
present management decisions concerning nursery areas and causal dreinage are
based on incomplete and inadequate information.

Distribution of biclogically significant nutrient salts has been studied
in both Albermarle and Pamlico Sounds. Both sounds generally have phosphorus
concentrations similar to, or higher than those found in other highly
productive estuaries of the eastern U.S., f.e. 2.5 ug at /L (Ketchum, 1969).
Albemarle Sound phosphate concentrations typically range from lows of 1 ug at
/L in September to highs of over 4 ug at /L in January, but seldom exceed 5 ur
at/L (Bowden and Hobhbie, 1977). Phosphate concentrations 1n open Pamlico
Sound are less well known, but are thought to be similar to those in the
Albemarle Scund. Phosphate concentrations near the mouths of tributaries to
these sounds are much higher than concentrations in the waters. Paerl (1982)
found phosphate levels ranging from around 2 to over 200 ug at /L in the lower
Chowan River, and Hobbie and Smith {1975) found levels ranging from 2 to 10 ug
at /L in the lower MNeuse River.
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Nitrogen cccurs in severzl dissolved forms (nitrate, nitrite, ammonia) in
natural waters, and all forms are found in the Albemarle-Pamlico estuarine
system, MNitrogen concentrations vary seascnally and temporally from
undetectable levels to over 80 ug at NO3-N/L. Although the temporal and
spatfal distribution of nftrogen is not fully known for the Albemarle-Pamlico
system, 1t seems apparent that concentratfons of these salts are sufficient %c
support heavy growth of algae for much of the year, Such growths (&lgal
blooms) have already occurred regularly in the lower Chowan and Meuse Rivers
and have reduced the usefulness of these waters for recreational use and
fishery harvests.

The ¢issolved oxygen concentrations in the Albemarle-Farlico estuarine
system zre generally high and capable of sustaining fish and other aquatic
anirmals. Concentratfons generally range from 4-9 m1 O,/ with highs occurina
during cold months and lows in wzrm months., A comanaiTon of conditions (sche
natural and sore anthropogenic), however, can lead to oxygen depletfon events
in segments of an estuary. Oxygen depletion occurs most commonly 1in the lower
reaches of tributary rivers such as the Chowan, Alligator, Pamlico and Neuse,
but low=oxygen fish k111s can occur throughout the Albemarle-Pamlico system.
There is & general impression arong scientists and laymen alike that these
events &re becoming more frequent, but reliable data to support that
impression are not avaflable. There also is a general lack of understanding
of which seis of conditions cause algal blooms and the often resulting anoxia,
f.e., nutrient concentrations interact with hydrologic conditions in an as yet
poorly definec way.

11.3 EBiolegical Characteristics

Phytoplankton are important biological components of estuaries in
general, and the Albemarle and Pamlico Sound systems are no exception., There
have been few reports of direct phytoplankton cel) counts in Alberarle Scurd
(DElM, 1986d). Fhytoplankton assemblages are dominated by dincflagellates,
blue=green algae and diatoms that are typical in oligohaline estuarfes. Few
measvrements of phytoplankton abundances have been made in Pamlico Sound, but
the Pamlico Fiver estuary and the Neuse River estuary have been extensively
studied in years past. The phytoplankteon assemblage in Pamlice Sound is
considerably more diverse than it is in Albemarle Sound. Samples in the
Pamlico indicate that phytoplankton populations are high during the winter and
agafn during late summer, Chlorophyll measurements in Albemarle Sound
indicate that the phytoplankton populations are highest in the spring and
summer,

Submerged aguatic vegetation is important in the shallow areas of most
estuarfes. Although submerged aquatic vegetation 1s no longer abundent in ths
Albemarle Sound, large areas of submerged aquatic vegetation reportedly
occurred in the sound many years ago, particularly in the western end of the
sound. The submerged aquatic vegetation 1n Pamlico Sound varies from year to
year, with abundance presently a2t a low level after a dramatic decline between
1976 and 1%85 in the Pamlico River (Davis gt al., 1985),

Few studies have been made to characterize zooplankton populatfons in
efther sounc (Rulifson, 1986). This represents a gap in knowledge since
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zooplankton are important links in the estuarine food webt. The one
zooplankton survey done in Pamlico Sound indicates thet a copepod s an
important part of the zooplankton population and serves as an important fish
food organism. In addition, very 11ttle is known about the benthic
populations 1n Albemarle Scund except that there are dense populations cf the
freshwzter clam, Bangia cuneata, which have been harvested from time to time
and marketed for the production of clam chowder. One extensive study of the
benthos of the Famlico River estuary in westermn Pamlico Sound indicates that
the benthcs population there is highly variable and dominated by molluscs
(Tenore, 1972).

Commercially and recreationally important fish and shellfish have
recefved most of the attention of fnvestigztors in Albemarle and Famlico
Sounds. The diversity of nektonic populations in Albemarle Sound is
relatively low compared to other estuaries. The distribution and population
of fish and shellfish are highly variable. Four 1ife-history strategfes
(anadromous, cetadromous, migratory and indigenous) are at work in various
proportions in the two scunds. In Albemarle Scund much of the fishery is
dor inated by anadromous fish populations such as the blueback herring, the
alewife, the striped bass, and the American shad. 3Several species, including
the anchovy, the catfishes, white perch, and yellow perch, are indigencus to
Albemarle Sound and occupy the estuary year round. In contrast to the more
oligechaline Albemarle Sound, the anadromous fish populatien in the Pamlico
Sound is relatively Tow. The majority of the nekton population in Pamlico
Sound are migratory, and the community is dominated by the croaker, spot,
weakfish, menhaden, flounder, shrimp and blue crebs, One catadromous species,
the American eel, supports an important commercial fishery in both sounds
during certain perifods of the year.

I1.4 Environmental Processes of the Albemarle=-Famlico Estuarine System

Frevious portions of this chapter have described characteristics of the
Albemarie-Famlico estuarine system without particular emphasis on
environmentz] processes, This section briefly summarizes the processes that
cperate tc produce the characteristics previously described, including
processes now thought to control circulatfon of water, sedimentary dynamics,
chemical cycling, and ecological systems dynamics.

IT.4.1 Circulation

Circulation of water in the Albemarle-Pamlico estuarine system 1is
driven by land runoff, ocean tides, bathymetry, salinity distributions, and
wind., Land runoff rates in the major tributarfies well upstream of the
influence of tides are measured by existing gaging stations maintained by the
U.5. Geological Survey. The rates and routes of local runoff are, however,
poorly known.

In most cases the habitats bordering the sounds are only slightly above
sea level. It is presumed that extensive agricultural clearing and drainage
operations have had two major hydrological effects: 1) speeding the moverment
of rainfall from the land to nearby estuarfes and 2) lowering grounc-water

II-10



levels from cne to four feet below the land surface (Heath, 1875). These
changes alter water quality in the estuaries, increase subsidence of the lzand
surface and increase saltwater encroachment into freshwater aquifers.

Ocean tides have a small but important impact on the Albemarla=-T=r1ico
estuarine system., Tidal renge i= only about two feet at the ocean irlets anc
drops to less than a foot & few miles inside Pamlico Sound. The importance of
the tides s their regularity and the large volumes of water that they riove
through the shallow system. Tidal flow volumes are usually large relative tc
frechwzter inflows, Wind has twe major effects on circulation patterns: 1)
wind generztes waves that mix waters vertically, thereby reducing
stratiffcation and 2) winds induce flows of water from one part of the systern
to ancther,

11.4.2 Sedimentary Dynamics

Sediments in the Rlbemarle-Parmlico estuarine system can be traced to
present river input, past river input, ocean sediment transported from the
continental shelf, and materials (primarily mollusc shells) that have formec
in place. The processes that 1nfluence distribution of these sediments are
the sene 25 those that influence water circuletion, but only as they have
operated through long periods of time. Thus, a particular sedimentary deposit
reflecte present conditfons a2t its surface, but past conditicns in its
interfor. This means that such depeosits are & record of past environmental
conditions in the Albemarle-Farmlico system. Since man has recorded 1ittle of
the Albemarle-Pamlico's environmentzl history, the sedimentary record offerc
one possible source of infcrmation on histeric conditicns in the sounds, Te
do 5o requires that the opsration of the sedirmentary dynamics of the syster te
understood. This knowledge is directly useful to management of the
Flbemarle-Famlicc because of the tight T1inkage between sediments and watier
quality.

Sedirentary particles in the water column are the greatest scurce of
surfaces with which dissclved chemicals can interact. Some chemicals adscrt
onto these surfaces (pesticides, some heavy metals, etc.), cthers desorbt from
these surfaces (organic mztter, nutrients, etc.). Both processes are
expedited by microbfal action, and both occur even when the sedimentary
particles have settled to the estuarine floor and become part of the becttom.
This settled condition may be short-lived, however, since shallow water
sediments can be resuspended into the water column.

Little 1s known of the sedimentary dynamics of the Albemarle-Pamliceo
estuarine system in specific terms. A general knowledge of the sediment
distribution pattern exists, but the conditions that have caused this are
unknown. The rates and routes of sediment input from rivers and oceans have
not been quantified. The conditfons that will resuspend botton sediments back
into the water are poorly understood. It is known that some geochemical
processes remove chemicals dissolved in water between particles of bottam
sediments (pore wazters) and transport the chemicals into the overlying water.
It is not known where these geochemical processes cccur at environmentally
significant rates within the Albemarle-Pamlicc system.
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11.4.3 Chemical Cycling

Chermical cycling reflects water circulation and sedimentary dynamics
as well as present and past chemical inputs from land runoff, the ccean and
the atmosphere. This combination of controlling processes makes chermical
cycling a complex and poorly understood aspect of the Albemarle-Pamlico
estuarine system. There are three classes of chemicals that are of concern tc
human use of the Albemarile-Pamlico system: nutrients, metals, and toxic
compounds. High nutrient concentrations stimulate excessive algal growth with
direct effects cn human use (unsightly water surface and unpleasant smells,
oxygen depletion, reduced fishing, etc.). Metals (particularly mercury) can
concentrate in fish tissue making them unfit for human consumption, and, at
Tow concentraticns, alter the food chain from one with valuable components
(striped bass, river herring, crabs) to one with less valuable species
(catfish, mullet, menhaden), Toxic pollutants alter food chains and ray
concentrate in species cornsumed by humans as well as directly affect
non=target species (young crzbs and shrimp are notoriously sensitive to many
products used to control insect pests, for example),

Mutrients, metals, and toxic compounds may enter the
Albemarle-Pamlico from rivers, local runcff, and the atmosphere, Chericals
leave the system through the ocean inlets and through chemical reacticns, but
the rete of these losses is probably small in comparison with the amounts that
settle to the bottom and are thereby stored within the system., Estimations cf
water budgets, water replacement time a2nd sedimentation rates sugoest that
most chemical input s 1ikely to be stored in the bottom sediments of the
syster,

The input rates and reroval rates for chemicals of interest are not
known. The technigues for obtaining this information are available, but the
methods have not been systematically applied to the Albemarle-Pamlico systen,
As a result, it is not known 1f the system is in "steady state" with respect
to damaging chemicals or if the concentration of these chemicals is increasing
in the system. Knowledge of resuspension and recycling processes indicate
that chermicals in the sediments are generally not stored permanently, but car
move back into the weter cclumn. The demonstrable decline in fishery harvest
for the system s usually attributed to declining water quality (lohnson,
1982). Solid scientific evidence to support that interpretation is not now
available. Such evidence might be found through study of chemfical
distribution 1n the recent sedimentary record.

II1.4.4 Ecosyster Dynamics

It is important to understand the trophic structure and food webs of
estuaries in order to characterize the interrelationships that exist between
various biclogical and physical/chemical parameters of the ecosystem. There
have been no specific studies of the trophic structure and food chain
partitioning conducted for Albemarle Sound, although food habits for yearling
and adult striped bass have been studied. Several {solated food preference
studies have been conducted in Pamlico Sound, especfally for some of the mere
populer migratory fish 1ike the croaker and spot.

Primary nurserfes in estuaries are typically shallow, nearshore areas
that support large populations of growing postlarvae and juvenile fishes and
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shel1fish during their first year of 1ife. MNursery ground utilizaticn and its
rcle in fisheries production has lcng beer recognized as one of the more
important functions of estuarfes. The area of nursery grounds usually
regresents only 2 small portion of the total estuarine system, which is
particularly true for Fanlico Scund. The western portion of Albemarle Sound
is the primary nursery area for juvenile striped bass while the mouths of
tributaries and the fringing shoreline serves as important nursery areas for
some of the anadromous fish species (Figure II-5). Since Pamlicc Sound 1s &
major habitat for migratory species, the primary nursery areas 2leng the
shores of the sound a2re very important (Figure 1I-5). In fact, some of the
primary nurseries along the northern and western shores of Pamlico Sound may
be among the most productive primary nursery areas in the world.

The total fishery yield in Albemarle Sound has been declining during the
past two decades., Much of this decline has been in the river herring fishery
which consists of Llueback herring and alewife., The catch of some of the
indigenous species in Albemarle Sound has remained relatively consistent cver
the years. The commercial fisheries catch in Pamlico Sound, on the other
hand, increased steadily during the decade of the 1970's and has been
declining during the 1980's. The makeup of that catch has changed
significantly, with editle finfish increasing from about 28 percent of the
totel in 1870 to nearly half of the total value in the 1980's. In 1s not
known exactly how much pressure the increased fishing intensity is placing on
the rescurces, especially in regard to the management of estuarine nursery
areas.
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CHAPTER III

HUMAN USES OF THE ESTUARINE SYSTEM

111.1 Ipfroductigp '

This chapter describes human activities in the Albemarlie-Pamlico
region, and identifies societally and environmentally important trends.
The broad spectrum of human actions which impinge upon or are affected by
the estuary proper is subdivided into ten exhaustive categories: waste
disposals mining and industrial development, commercial and residential
development, agriculture, commercial forestry, national defense, commercizl
fishing, sports fishing, tourism and recreation, and wildlife resources.
Although preservation of nztural areas may be considered as a separate
human use of the system, evaluation of aesthetics under tourism and
recreation, habitat changes under wildlife resources, and water quality
maintenance/restoration under waste-related topics fully incorporate the
major environmental aspects of preservation.

The uses described here are grouped according to their major
relationships to the estuarine system. Societal uses of the estuarine
compliex can be separated into primarily affecting uses and primarily
affected uses, recognizing that every use can, to a greater or lesser
degree, be viewed in either way. Those that are considered primarily
affecting uses are agriculture, commercial forestry, residentfal and
commercial development, mining and fndustrial development. and national
defense. Waste disposal, actually a specific aspect of the other uses
identified, also falls in the category of affecting uses. Waste disposal
as a unique category is important, however, because impacts may be
generated much farther upstream than impacts generated from the other
affecting uses. Uses categorized as primarily affected are wildlife
resources, commercial and sport fishing, and tourism/recreation.

Each of these uses are discussed in this chapter. Each section
contains a characterization of the use, presentation of baseline data which
establishes use trends, examination of significant trends within the
baseline deta, discussion of expected outcomes of these use trendsz, and a
critical issues section providing a 1ink between this discussion of use
trends and profiles and the examination in Chapter IV of existing and
potential conflicts between these uses,
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III. 2 \aste Disposal In The Albemarie=Pamlico Region
I1I1.2.1 Introducticn

A major use of the Albemarle-Pamlico estuarine system and its
tributaries is the disposal of waste generated by domestic and industrial
facilities or by other human activities on the surrounding land. Potential
and realized impacts from the movement of anthropic materials into
estuarine waters are considerable and careful management of waste disposal
is essential to maintain the productivity of the estuarine waters and the
domestic, industrial and recreational uses derived from them.

This section presents a general characterization of waste disposal
patterns in the Albemarle-Pamlico estuarine system and its tributaries, and
examines temporal trends in those patterms. For purposes of this report,
"waste" is any material which enters waters of the State of Morth Carolina
through human action (cf. G.5. 143-213(18)); therefore, not only must the
more traditional point source pollutants from industrial and domestic peint
discharges be considered, but Toadings of substances derived from nonpoint
sources (e.g. agriculture, forestry, other land conversion activities,
stormwater runoff and septic system leaching) must also be evaluated. As
will be shown, these nonpoint contributions to total poliutant loads are
significant in the Albemarle-Pamlico region, especially for nutrients and
sediment, which are two constituents clearly implicated in existing water
guality probiems.

The study area is defined herein as the region drained by all major
tributaries to the sounds, upstream as far as the seaward=-most impoundment,
or the boundaries of the State of North Carolina. In that regard, waste
disposal patterns are evaluated for the entire Pasquotank River Basin
(Currituck, Camden, Pasquotank, Dare, Tyrrell and Perquimans Counties and
parts of Hyde, Washington and Gates Counties), the entire Chowan River
Basin (the remainder of Chowan, and Gates Counties, all of Hertford and
parts of Bertie and Morthampton Counties), the Roanoke River Easin below
the Roancke Rapids Dam (the remainder of Northampton, and parts of Bertie,
Halifax and lartin Counties), the entire Tar-Pamlico River Basin (Franklin,
Wash, Edgecombe, Pitt, Beaufort and Hyde Counties and parts of lWarren ang
Halifax Counties), the heuse River Basin downstream of Falls of the NMNeuse
Dam (part of Wake County and Carteret and all of Johnston, Wayne, Greene,
Lenoir, Craven, Jones, and Pamlico Counties) and the small portion of the
White Oak Basin east of the Newpert River (Carteret County).

I111.2.2 Point Source Contributions

The discharge of waste by domestic and industrial facilities is
regulated in North Carclina by the Division of Environmental Management
(DEM) of the Morth Carolina Department of Matural Resources and Community
Development (NRCD) under the NPDES permit program. The number of WNPDES
permits which are currently valid in the study area is shown in Table
IT1I-1. HMearly half of all permits (48%) represent small domestic
discharges such as schools, prisons and private residences. However, the
vast majority of waste volume (97%) is discharged by municipal wastewater
treatment plants and industries (Table III-1).
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Waste cischarge informeticn s available in the DE!' Compliance Systier
fror self-renflorins records subsecuent to 1983. The relationships betuson
permitied flow and meezsured flow for dischargers having design flows
greater than or ecual to one rfllion gallcns per day (MGD) and for each
year since 1683 is shown in Table III-2. Pemitted dischzmes equallinc or
exceeding I'3D represent 927 of the total permitted inputs. Generzlly,
negsured waste volumes amount to just over 607 of permitted waste flows in
the entire regton.

The arount of dilution of point-source waste inputs varies from strear
to stream, especially during periods of Tow flow (Table I1II-3). Releasec
from fmpoundmenis and point source discharges have significantly affecter
flow regimes in sore of these streams, particularly the Roancke (Pcancke
Rapids Cam) and the Chowan (Unicn Camp pulp mill near Franklin, Virginiz).
At mean flow, relatively low percentages of the total flow are discharged
vaste (0.1 7 in the Chowan to 4.9% in the MHouse at Mew Eern). However ai
low flor, weste contributions rzy exceed B5: of the total flow in the
Peuse, end rore than 50T of the tot2l flow in the Tar-Pa=lico at
Washinzton. Careful contrel of wastewater constituents fs cleerly
recuired.

Mthouch the dischzrre of toxicants from industrial and municipal
spurces has not generally been perceived to be a major problem in the
Alberarle-"z-ice regicn, many discharges do contain potentfally toxic
components, Addfticnel future discharges of toxicants are 1ikely. I!ary
MPDES permits have 1imits for of) and grease (Table III-4), but permitted
discharge volurmes are usually very small. The Meuse River syeten contezins
the greatest number of discharges of toxic pollutants (Table III-4),
althcuzh the relatively large velunmes of the discharges in the Foancke and
Tar-Pzrlicc nmzke the potential fmpacts of toxic inputs sicnificant.

The influence on water quality of point source discharges upstrea= of
the study region can be greet. For examples pulp mill effluent from Unicr
Ca~p enoroceched B05 of tot2l flow in the Chowan Fiver fn 18Pl (DEN, 1083),
In additfon, there were 145 other point-source discharnes in the Virginie
portfon of the Chowan River Basfn in 1685 whose weste contributions must bs
added to those loceted in lorth Cercline (Vircinia Water Contrel Peoard,
198E). The Foancke Fiver has & very larce watershed upstrear of the
Fearche Rapids Dam (7840 mi2) which contains 203 MODES discharges in lorth
Carclina and many in Vircinfa. Upstream influences in the Meuse Fiver
basin are alsc significant, with majer municipal discharges from Curhar,
H4¥11sborounh and Creedmoor,

I11.2.3 Monpeint Source Contributions

Honpoint sources contribute significant amounts of sediment,
nutrients and other runoff-assocfated pollutants into the estuarine
recefving waters. Evaluations of the relative contributfons of nutrients
frem peint and nonpoint scurces have been conducted for several nmajor
tributaries to the Alberzrle-Pamlico systen (Figure II1I-1), The nejer
tributaries differ 1n the relative importance of pofnt and nonpoint
scurces. The Chovarn River waste load i dominated by nonnoint source
contributions for both phosphorus (76T) and nitrogen (797) (DE', 1982a),
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TABLE III-2

Mean Monthly Wastewater Inflows (in MGD) in
Albemarle-Pamlico Study Region for Facilities
with Design Flows Equal or Exceeding 1 MGD

BASIN PERMITTED 1983 1984 1985 1986
CHOWAM 1.30 0.8& 0.78 0,42 0.2%
PASGUOTANK 3.50 £.57 3.41 2.428 .01
ROANOKE 92.15 B0.93 &8.&0 £5.99 71.46
TAR-PAMLICO 98.82 53.75 51.93 73.17 45,27
NEUSE 147.29 74,18 85.97 84.54 g0.38
WHITE DAK 3.00 1.07 0.3% 0.41 o
TOTAL 34,28 £13.34 211.00 227 .34 209.41
PERCENT b6l.86 &0.9 &5.7 &0.5
OF PERMITTED

FLOW
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g2.7%
6%.03
35.82
B&.78
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TAELE III-3

Permitted Waste Inputs as a Percentage of
Flow for the Albemarle-Pamlico Study Region

BAS N AVERAGE FLOW ESTIMATED LOW FLOW PERMITTED WASTE
¥ By {7010 CONTRIBUTION
e AVERAGE FLOW LDW FLOW
CHOLEN
MOLITH LEnn: B¢ 0, 1% 24
ROAMNOE
RO&NDE
RAPIDS 8115 1643® 1.7% 10%
MOUTH BROL -—— = 1.6% ==
TAR-PEMLICO
WASHINGTON 31567 1302 2.1% R
MOUTH S0t AP 3.0% -
NELISE
NEW BERN 4BON. 266 L. 0%
MOUTH L0307 250« 4,0% =
SOURCES:
1. Giese et al., 1985
2. Hill et il_- y 1984
3. Personal Communication. Trevor Clements

Technical Services Branch, DEM
LDEM, 19B&:

£

Notes: Contributions from sources upstream of impoundments
are not included
Downstream sources are omitted for intermediate points
1 MGD = 1.547 CFS
7010 = low flow which occurs for seven consecutive days
and has a ten year recurrence interval
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Figurellfl.Nutrient inputs for major tributaries to
the Albemarle-Pamlico estuarine complex.
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The Foanckes Niver Easin downstrear from the Poancke Papids impoundment
shows the same domination by nonpeint sources for nitrogen (€37), but
phosphorus inputs oricinate from mainly point source (647) (DE' 1C82b).
The Ter-Parmlico and teuse Fivers receive similar nuirient inplLis frorm
noncoint sources: E1% and B84%, respectively, for nitrooen, and 377% and 507,
respactively, for phospheorus. The relatively large point source
contribution in the Tar-Pamlico comes mostly from Texasgulf Chemicals!
phosphate riine near Aurora (up toc B60% of the basinwide phosphorus loadingz).
The Neuse Basin phosphorus load comes mainly from wastewzter treatment
plants (up to 457). Althoush nutrient budgets for the Albemarle Sound ha
been compiled by DE!M, no comprehensive budget for the Albemarle=Pamlico
Sound complex exists.

11.2,4 Trends in {laste Disposal

The reconstruction of temporal trends in waste disposal in the
Alberarle-Farlice recion is difficult because the availabtle Tnforration is
not organized to facilitate the extrection of time series. Since Tate
1983, most self-monitorinc records have been computerized in the DEY
Compliance Sveter, which w111 2allow time series analvsis in the future;
reconstructing pre=1283 trends, however, is exceedinaly tirme consuminz, if
possible at all. Fer that reason, much of the following discussien is
bezsed on indirect eviderce.

The crovth in the tota! number of MPDES permits in the
Jberarie=Parlico recion can be estimated using the original dates of
jssuance of exfstino end expired pemits (Figure ITI-2 and Figure IIT-2),
Large fncreases in total numbers of permits between 1977 and 1922 represent
2 combination of now Tc:iWT*y construction and an expansion of the NPDES
procrar to include different elements of the discharging cormunity, e.q.
many school pemits dete from 197€, and many wastewzter treaiment plents
permits cdete from 1981-1982, Population growth trendes dermonstrete the

increasins derend on sewasze treatment facilities for both the irmediatle
watershed zrea of the sound complex and for the broader zres upstrear o
the seaverd-rost impoundrerts (Figure III-4). The pledmncnt areas ere

crowing at a faster rate thar the coastal areas, 2s indicited by the
steeper slope of the plot.

Industrial grovth, 2s reconstructed from date of MPDES pemmit
jssuance, proceeded steadily from 1977 to 15E4 (Figure IIT-E} Dollars
spen- on new and expanded industrial growth since 1570 reflect the
constantly increasing number of permitied industrial discharges and the
Tncrea51n; pressure on the assimilative capacities of cozstal streams
(Figure 11I-5), Interestingly, the measured waste volumes, presented
EErTTET {Table III-2), do net show clear increases since 1983, This may
due to the relatively short time involved, or to real decreases in
discharges ettributable to, among other things, loss of industry and/or
capital improvements in treatment plants.

Tr
o

Temporel changes in nonpoint source pollution azre more difficult to
estimete, especially because current land-use data zre sparse., Llarce
amounts of land clearing took place on the Albemarie-Pamlico Peninsu?d
B

between 1963-1981 (Richardson, 198Z; lic!tullan, 1284), but the depres

H
e
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Figure |2 Temporal trends in point-source waste disposal, L
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Figure iI-5. Cumulative Industrial Growth Since 1970
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gconc fes of aoriculture and silviculture on saturated sofls has reduced
the rate of land conversion in recent years. Peat mining will probahl:
continus to be drportant in the land-conversion process in the renion,

Indirect evidence of tenporal trends in nonpoint source pollutent
loacincs can te estimated from records of harvested acres (Figure TIT-1),
These figures do not incorporate the success of best management practices
at controlling loss rates of pollutants from farms, but serve as an
approximate indicetor of tenporal change in total nonpoint pellutant
Toadings in the region. It should zlsc be noted that cleared land
continues to contribute pollutants for some time after abandonment.

The best available evidence suggests that waste dispesal pressure will
contfnue to increase, both from domestic and industrial sources, as the
population in the region grows. PRelatively little additicnal agricultursl
land clearing is presently occurring, but significant forestry activities
on the Albenzrie-Permlico Peninsula and in the Foancke River bottorlands ra:
centinue 1o exacerbate nenpeoint source pollutant Toadings.

Impacte of dispesal of waste are evident in the Albermarie-Pamlico
estuarine system, although the exact causal mechanisms and the magnitudes
of the effecte are not well documented. The most obwious result of
enthropic augmentation of nutrient fluxes into the estuaries has been
gutrophication. Moxicus growths of microplanktonic and filamentous &lcae
have occurred periodically in the Chowan, Meuse and Parlice Rivers durins
the past 15 vears (Davis and Drinson, 1276; Christian gf 21., 1S86; DEY,
1986z; DM, 1886b). The MNeuse River continues to experience high levels of
algal density, with concomitant violatiens of the water quality stancdard
for chlorophy'l a. Periodic ocutbreaks of noxicus blue-gresns stil11 occur
in trituvtaries to the Albemarle Sound ()., Overton, per. conm,), despite
extensive nutrient control plans enacted in the region. Major shifts in
algcal populetions due to nutrient inputs have greatly modified food chains
in the region and probably have contributed to marked declines in certein
fisteries. The Parmlico Fiver cormonly experiences early spring and lete
surimer bloors cof dinoflagellates, which undoubtedly contribute
significantly to severe susrer anoxia problemns and associated fish and
macroinvertabrate kills., Without careful management, Increzsed nutrient
lTeadings wi11 result in even more severe degradation of water quality.
which hae ramifications for weter-dependent uses such as fisheries. The
relatfenship betweer waste lcading and ulcerative sore disease of fishes is
not well understoocd, but the causal connection is plausible (DEM, 1982a),
Furthemore, majer shifts in distribution and abundance patterns of
estuarine organisms (macrophytes., sessile invertebrates and fishes) have
resulted at least in part from increasing waste loadings.

I1171.2.5 Critical Issues

There iz a need to clarify the relationship between wzste disposel
ans environmental effects. Particularly important issues include:

I Document historical trends and update information on land-use
conversion.

2. Peconstruct historical trends in point source waste loadinr,
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Figure 1l Harvested Agricultural Land
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Construct overzll nutrient budgets for the entire estuarine
complex and updete existing budgets.

Clerify hydreleoic and ecological interactions between wetlands
&nd surrounding water bedies,

Construct mass lcading and transfer models for pollutants in
critical areas of sounds (critical habitats or use-intensive
recions).

Clarify relations between changed waste lcads (nutrients,
sediment, trace constituents), changes In water quality
parameters (dissolved oxygen levels, nutrient and chicrophyll a
concentrations, etc.) and effects on distribution patterns and
health of estuarine crcanisms, e.g. macrophytes in the Pamlico
Fiver, striped bass in the Roaroke River, oysters in the Meuco
and Fanlico Fiver, prirmary nursery area-dependert species, &and
vicerative sore diseases.

Evaluate effects of upstream inputs on estuarine nutrient budoets
end water ouality,

Eveluate cests of adequate treatment and contrels to reach
anoropriate Yoading goals.

Eveluate alternative menagement strategies available, e.c.
uniform treatment and zoned treatment.
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I11.3 Mining and Industrial Development In The Albemarle=Pamlico
Region

111.2.1 Introduction

This section focuses on mining and industrial development in
the counties contiguous with Albemarle and Pamlico Sounds. Mining in
this area may be grouped into three categories: 1) construction
materials (consisting of sand and Timestone), 2) phosphate, and 3)
peat. Mining for construction materials is highly dependent on local
markets in residential, commercial, industrial, and highway
construction, and its trends are closely related to trends in
population growth., MNorth Carolina's extensive phosphate reserves are
a relatively rare resource for intermational agrichemical (fertilizer)
markets. Florida's phosphate reserves (the only other significant
deposits in the Eastern U.5.) are being rapidly depleted and this
practically guarantees long~-term growth of North Carolina's phosphate
mining industry. Peat reserves in the "Famlimarle Peninsula" are well
documented to cover tens of thousands of acres and may be developed
for firing steam-electric plants. The economic viability of peat
mining is sti111 unproven and the environmental restrictions to be
placed on peat mining have not been completely established., Minerals
resources underlie the sounds themselves, The exploitation of these
resources may become economically viable within coming decades.

Many aspects of industrial development are covered in other
sections of this chapter, including waste disposal, forestry,
agriculture, seafood processing, and tourism., This secticn,
therefore, explores uses and trends in manufacturing industries in the
Albemarie-Pamlico study area by examining data on establishments by
employment size class, The data indicate that in the 20-county area
exarined, the number of manufacturing establishments of all employment
size classes has remained relatively constant over the period
1574-1984,

111.3.2 Characterization of Uses

Mining for construction materials consists mostly of sand
pits scattered throughout the area. These are typically shallow
excavations (10 to 20 feet deep) covering a few thousand square feet
to a few acres each. Drainage is typically internal, and, with few
exceptions, impacts on surface or ground water quality and/or quantity
are insignificant. Construction materials mining s a high volume/low
unit cost industry, with markets being detemined by transportation
costs and the demand imposed by population growth. The material from
sand mines is used primarily as fi11 material and for fine aggregate
for Portland cement and asphaltic concretes. The reserves of sand
deposits for construction are practically 1imitless within the region,
and extend beneath the sounds. On the Outer Banks, exploitable
reserves are restricted by conflicting land uses, but some possibility
exists of using spoil from navigation channel dredging for future
construction.
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The only coarse aggregate in the immediate area is from 1imestone
guarries near New Bern. It 1s unlikely that minable 1imestone exists
north of New Bern.

About 30 million cubic yards of submerged oyster shell deposits
have been documented to be in eastern Albemarle Sound. These deposits
are a possible mining resource for aggregate, chemical grade 1ime,
Portland cement manufacture, poultry grit, or oyster clutch material,
Extensive dredging of clam shells in Lake Ponchatrain, Louisfana, is
an example of this type of minfing.

Phosphate mining in Beaufort County is by far the largest single
mining industry in the state, and greatly overshadows construction
materials mining in the Albemarle-Pamlico region in termms of land
disturbance, productfon tonnage, market value, and employment. Nearly
half of the product 1s shipped overseas. The primary use is for
enriched phosphate (superphosphates and phosphoric acid) to be used in
agriculturzl fertilizers.

Phosphate mining and beneficiation produces large quantities of
colloidal clay and gypsum, which are currently considered waste
products. These wastes may become resources in coming decades., About
2000 acres of land in Beaufort County are diked for disposal of these
clay wastes from phosphate mining, and approximately 800 acres are
devoted to gypsum wastes. Conversicn (reclamation) of these waste

areas to lands having productive uses is an area of continuing
research.

The phosphate industry 1n North Carolina is characterized by very
large withdrawals of fresh ground water -- presently about 60 million
gallons per day. Most of this water is cycled through processing
coperations and then discharged to the Pamlico River.

Texasgulf Chemicals, Inc., the only current phosphate producer in
the regicn, owns or controls some 80,000 to 90,000 acres of phosphate
reserves in the Beaufort County area. Some of these holdings include
leases of State-owned submerged lands beneath the Pamlico River. Some
of the reserves in the area are too deep to be mined under present
economic conditions and with present technclogy. The successful
development of borehole mining or other technological improvements,
however, may open new reserve areas. In any case, existing available
reserves are sufficient for several decades of production at current
retes.

Exploration of offshore phosphate deposits is currently underway.
Information presently available indicates the existence of large
reserves of phosphate rock in submerged lands. These deposits should

draw increasing interest as world supplies of this essential plant
food diminish,

Large scale peat mining in the Albemarie-Pamlico region is still
in speculative stages. Although several tens of thousands of acres
and tens of millfons of tons of peat reserves are proven and roughly
26,000 acres have been (tentatively) permitted for mining, the
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economic viabflity of peat mining has not been established. It now
appears that the most 1ikely use of peat will be to fire boilers for
electric generation plants. Should large scale peat mining become a
reality, 1t w111 be subject to strict controls on water discharges to
the estuaries, and reclamation will be mostly into timber and pulpwood
land. Extensive research on the possible environmental effects of
large scale peat mining has been done by NRCD and others, and needs
for additfonal research have been fdentified. One significant area of
uncertzinty is the environmental acceptability of mining peat below
sea level, and reclaiming these areas into wetlands,

Because many important findustrial categorfes are dfscussed
eisewhere in this chapter, this analysis focuses on manufacturing
industries as ¢lassified by the federal 3tandard Industrial
Classification (SIC) manual. Manufacturing establishments in the
following counties are examined: Beaufort, Pertie, Camden, Carteret,
Chowan, Craven, Currituck, Dare, Gates, Hertford, Hyde, Jones, Lenoir,
Martin, Pamlico, Pasquotenk, Perquimans, Pitt, Tyrrell, and
Hashington,

In general, the study area s not highly industrialized.
However, there ére several large manufacturing operations having 2
significant or potentially significant impact on water quality,
salinity, and temperature in the Albemarle-Pamlico system., Indfividual
facilities within the Albemarie-Pamlico regfon that have been
identified by the M.C. Division of Environmental Management,
Washington Regfonal Cffice, as having a direct discharge to
tributaries of the estuary include a phosphate mining and processing
facility on the Farlicoc River, pulp and paper mills on the HMeuse and
Roanoke Rivers, a metal plating operation on the MNeuse River, and
textile and synthetic fiber manufacturers on the Pamlico, Roanoke,
Chowan, and Neuse Rivers.

Many smaller industrial operetions may have a localized effect or
act 1o the cumulative impact of fndustrial operations on estuarine
resources. Examples include hog and poultry processing operations,
printing, chemical manufacturing, and boat building and repair.
Industrial cperations upstream of the fmmediate study area also affect
the estuary, as discussed in the secticn on waste disposal.

I11.3.3 Baseline Data
I11.3,3.1 Mining
I11.3.3.1.1 Construction Materfals

The following tabulatfon indicates the number of permitted
(creater than 1 acre) construction materials mines in 1985 in the
counties contfguous with the Albemerle-Pamlico Sound area, The area
of land disturbed anc reclaimed varies annually, but the net disturbed
area in any one year is on the order of €00 to 1200 acres. These data
do not include borrow pits developed exclusively for highway
construction., Specific data showing trends is not readily available,
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but it is thought that construction materials production in the
subject area has approximztely doublecd in the past 1C to 15 years.

County Fermitted Mines (1G85} Met Acres (1885)
Currituck 11 El
Dare 4 28
Camden 3 14
Pasguotank 4 13
Ferquimans 2 4
Chowan 5 15
Gates - -
Hertford 5 a4
Eertie 3] 42
Washington 1 3
Tyrrell - s
Hyde s i
Beaufort 10 5%
Famlico = e
Craven 11 sand 109 sand
Z2 limestone ElZ limestone
Carterst 2 41
73 1011

Future cdevelopment of construction materials mining in the regicn
should perallel populaticn trends in the immediate area. An exception
is Timestone production in the Mew Bern area, since limestone has &
wide market throughout the Coastal Plain,

111.2.3.1.2 Phosphate

¥Mining of phosphate rock and producticn of phosphate chemicals is
presently limited to Texasgulf Chemical, Inc.'s operations in Beaufort
County, which has been in production since 1965, Some of the salient
baseline deta for this operation are:

Fzte of mining = 150 to 200 acres per year
Ground water withdrawal approximately 60-75,000 acre
feet/year

¢ Area disturbed by mining since 1965 = 2300 acres

¢ Area not mined but dedicated to slime ponds = 2000 acres
o Arez mined and reserved for gypsum disposal = 840 acres
%)

o

Phosphate production has approximately doubled in the past twenty
years. Considering Morth Carolina's phosphate reserves, the depleting
Florida reserves, and the Teng-term intemational market for
agricultural chemicals, it 1s expected that phosphate mining will
continue to increase in North Carolina for many decades.

111.3.3.1.3 Peat

An interest 1n peat mining has developed over the last 6 to 8
years, Five mines have been permitted in the region:
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Hine Area Perr

First Colony Farms{®) 15,000 acres
White Ta1l Farms(¥*) 7:14Z acres
Peatco 3,600 acres
Peat Fuels T0B acres
American Peat 98 acres

Total 26,458 acres
*Hining permits undergoing review and revision.

Hining of peat to date has been limited to a 200 acre
experimenta]l mine at First Colony, a small experimental plot at Peat
Fuels, and a few acres of horticultural peat extraction at American
Peat. However First Colony Farms and White Tail Farms indicate
intentions of large scale mining fcr electrica) generation plant
fuels, which could lead to peatlands disturbance of 2000 to 4000 acres
per year by these two companfes., First Colony Farms plans to utilize
the peat fuel on-site, and White Tafil Farms plan to barge the peat
from fts mine near Laks Mattamuskeet to 2 steam-electric plant near
New EBern,

Sufficient explorztion of peat reserves has been done to document
that there are 175,000 acres of peat deposits over 4 feet thick
contazining 166 million tons of peat in the "Pamlimarle Peninsula",

A1l of these reserves may not be available because of environmental
restrictions, but it is clear that there is the potential for tens of
thousancds of acres of peat mining over severzl decades.

1I1.3.3.2 Industrial Development

Industrial developrent of the Albemarie-Pam]ico study area has
not been the subject of much detailed analysis or region-specific data
gathering. For this report, county-level data collected and published
annually by the U.5., Bureau of the Census in County Business Patterns
(CBF) is the main source used to examine trends in manufacturing
industry development in the 20-county area defined above.

Most measures of industrial activities collected by the Census
Bureau are subject to suppression for reasons of confidentiality.
This suppression is significant for many industrial categories in the
counties of the study area, so that much of the Census Bureau
information is of 1ittle value 1n establishing uses .or trends.
However, data presented fn CBP on numbers of establiskments by
employment size class are fully disclesed since this information 1s
not considered confidential. Therefore, these data have been chosen
for use in this examination of industrial development in the area.

Informatfon on establishments published in CBP s obtained from
Internal Revenue Service records, the Bureau of Census Annual Company
Organization Survey, and Economic Census reports. An establishment is
defined as "a single physical location where business 1s conducted or
where services or industrial operations are performed". The number of
employees per establishment is determined from mid-March pay period
erployment 1n each year.
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111.3.4 Significant Trends
I11.3.4.1 Mining

The following is a summarization of significant trends pertinent
to minfno:

1) Construction materials mining is directly linked with the general
economy of the area and can be expected to parallel general
population growth; the resource is practically unlimited,

Z) Phosphate mining is independent of local markets; the resource is
relatively rare; North Carolina's reserves are extensive; and
long=term continued growth is expected.

B Feat mining is presently speculative; if peat fueled electric
power plants are economically successful, tens of thousands of
acres of peatlands could be mined in coming decades in the
Famlimarle Peninsula. In long-term, additional exploration for
¢il and gas, heavy minerals (scurces of titanium and rare earths)
and other mineral resources may be expected in the region,
including resources beneath the sounds and beyond the Outer
Eanks,

II1.3.4.2 Industrial Development

Figure II1-7 presents numbers of manufacturing establishments
by ermployment size class in the 20-county area for the period
1274-15984, As the figure shows, the total number of manufacturing
establishments did not changed significantly during the pericd. The
picture is rather different, however, for some individual industries.
Figures I11-8 through I1I-12 show the number of establishments by
employment size class Tumber and wood products (SIC 24), paper and
allied products (SIC 26), chemicals and allied products (SIC 28},
textile mill preoducts (SIC 22), and printing and publishing (SIC 27)
industries. These industries were identified by the Division of
Environmental Management as having an existing impact on the estuaries
, and/or there has been a significant increase in the number of
establishments in these industries between 1974 and 1984,

A clear decline in the total number of Tumber and wood products
manufacturing establishments between 1974 and 1984 is evident 1in
Figure III-8, Most of the total decline has been in the number of
small establishments (Tess than 50 employees). The number of
establishments of 211 other employment size classes remained more or
less constant over the period.

FPaper and allied products establishments with fewer than 50
employees also showed a definite decline (Figure III-9) over the
period. Other employment size classes remain relatively constant. In
1984, there was an addition of two firms with 50-249 employees, and
the loss of one firm with more than 1,000 employees,
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28-County Albemarle/Famlico Studu Area

FIGURE IlI-7

ALL MANUFACTURING ESTABLISHMENTS

§ |
o 700 . —
. GO0 - T T == i
E 500.— . .. B
[ o e T T e
t 400, —
a -
b 200 . —
l —
i ENL-
= 100 . — s e
h 4 e
(] 0. ™ 1 ™ T T j T T
= 1974 1876 187e 1980 1982 1954
n 197 1977 1973 191 iss8z
t Year
s
——t— I =-=1L5- ]
Total 1-5%9 50-249 250-949%9 1,000 or more
Wumber of Employvees per Establishment
FIGURE |II-%

Lumber & Hood Products - SIC 24
28=Countuy Albemarle/Famlico Studu Area
N =00. —

o 5
E 200 . — . e g N
= N . 3
1 -
i e
1 100 . —
1 ]
s -
h 1 —
™ o. R R AW, G e A A ry—
e 1974 1876 1978 1980 1982 1984
n 1875 1977 19738 198 1983
t Year
s
r 1 ,___1'_*'__*‘.-.!
Total 1=-4% S0-249 r;50-999 1,000 or more

Number of Emplovees per Establishment

I1I-23




FIGURE -1
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FIGURE -t
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The trends for cheriicals and allied products are mixed (Figure
III=-i0). Total rumber of firms increased between 1974 and 1S83. Tre
increase in tctal establishments was primarily due to an increase ir
the number of small firms (1-49 employees), Little change occurred in
the number of establishments in the cther employment sfze categories
There wae, however, in decrease in the number of small establishments
{1-45 and 50-249 employees) in 15984,

Figure III-11 indicates that the printing and publishing
industry, which typically consists of small firms, fncreased between
1874 and 1984, with particularly large increases during the latter
part of the period. The growth 1n the number of smallest employment
size class establishments during this perfod is 1ikely related to the
growth in population of the area at the same time.

A steady decrease in the number of textile firms occurred during
the late 1970's (Figure III-12). An increase in the number of textile
establishmerts, particularly of mid=sized firms, occurred beiween 1GEC
and 1982, Techneological change as well as market change has been an
fmportant influence on this industry. Because of this, numbers of
estzblishments by employment size class are probably less useful for
establishing textile industry trends for any of the other industries
examined in this section.

In summary, the nurber of manufacturing establishments of all
enployment size classes remained relatively constant during the perfiod
1874~1284, The printing and publishing industry, largely composed of
small operations, fncreased during the period, particularly in the
early 1980%s, Small Tumber and wood products operations steadily
declined in number, while the number of larger establishments remained
relatively constant. Mumbers of small establishments manufacturing
parer and allied products 2lsc decreased, as did the total number of
paper industrial firms. The number of small chemical firms fncreased
during the perfod, while the nurber of firms of larger size remainec
constant or decreased slightly. Finally, numbers of textile firms
showsd no clear trend in any employment size class.

i

I11.3.5 Expected Outcomes

Growth of mining for construction materials is not expected
to producs significant environmental or social conflicts in the next
few years, except perhaps in isolated {nstances, Fublic objections to
sand and 1imestone mining may be expected toc increase as the
population grows; at the same time, such mining will be required for
growth. The present regulatory framework provides adequate
environmental and public safety protection from these types of mines.
Agencies must, however, provide adequate inspection and enforcement
resources.

Fublic concern over phosphate mining may be expected as the
industry grows. A proposal to mine phosphate reserves beneath the
Famlico River will raise considerable public objection, will reguire
extensive study on mining methods and environmental effects, and will
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require difficult policy decifsfons. Continued growth of this industry
will also increase the risks of accidental spills that could be
environmentally damaging. On the other hand, the growth of this
industry is important to the economy of the state and the nation,

The expected outcomes from peat mining are discussed extensively
in the Cumulative Impacts of Peat Mining Report prepared under the
guidance of the Coastal Management Division and the Peat Mining Task
Force. One of the conclusions of the report is the need for
additional research, especially the need for extensive hvdrodynamic
and water quality modeling of the sounds. Another area of needed
research is the feasibility of reclaiming of low=-1ying peat mine areas
into wetlands.

Finally, a stronger national policy toward lessening our
dependence on critical foreign minerals could result in extensive
minerzls expleration tensath and beyond the sounds, particularly for
heavy minerals, o1l and gas, and manganese, Phosphate reserves in
Onslow Eav, thouch outside the subject area, are an example of Morth
Carolina's submergecd resources, Development of mineral resources
beneath the Alberarie-Pamlico sounds or beyond the Quter Eanks could
have dramatfc economic, social, and environmental implications.

Total numbers of manufacturing industry establishments in the
20=-county Albemarle-FPamlico study area do not show a significantly
fncressing or decreasing trend in any employment size class.
Individual industries, however, mey experience Increases, For
exarple, the number of printing and publishing firme has steadily
fncrezced in recent years,

Shifts within ar industry to larger or smaller firms (in temms of
emplovment size class) may have an impact on the estuary. Fewer, but
larger firms w111 have different impacts on the estuary in terms of
point source loadings and nonpoint source inputs than will &
relatively larger number of smaller, dispersed establishments. The
waste load and other impacts of larger plants may be more easily
menitored and controlled through exfsting pemmitting and other
regulatory procedures than those of smaller plants,

111.2.6 Critical Issues

Continued growth of the region is critical to the
construction materials mining industry, and vice versa, Growth and
materials for growth are interdependent.

Continued dewatering of the Castle Hayne artesfan aquifer is
critical for continued phosphate mining. It is envircnmentally
critical that no phosphate dam-breaks occur. An important future
question will be whether mining of phosphate beneath the Pamlico River
is acceptable to the state.

Critfcal issues regarding peat mining are a) unresclved questions

raised by the Cumulative Impacts of Peat Mining Study, particularly
the need to develcp data and refine methodology for hydrodynamic and
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water guality modeling of the sounds and b) Tack of Information
concerning the acceptability of reclaiming low-lying peat mines into
wetlands. Feascnable environmental controls and public acceptance
will be critical to the peat mining industry.

The State presently has no clear policy on leasing of state-owned
submerged lands for oil and gas exploration and mineral development.
This issue should be resclved now, rather than in a crisis atmosphere.

Overall, it is critical that the State provide acdequate staff and
legal support for enforcing the Mining Act.

Industrial effluents can have a major impact on the area's
fisheries, leading to a potential conflict with both commercial and
sport fishing vuses of the resource. Pulp mills are a particularly
significant source of effluents 1n severzl of the estuary's major
tributaries.

Honpoint sources of pollutants associated with industrial plant
csites and the associated potentially negative effects on the fisheries
are ancther critical issue related to industrial develcpment.
Stormwater runoff from industrial sites may have an adverses impact on
fishery nursery areas, feeding grounds, and shellfish beds,

Wild1ife activities and habitats are alsc negatively affected by
industrial development and operaticns. Conversion of wetlands,
through drafnage and filling, causes complete loss of habitat for many
species. Land clearing for industrial development may lead to
increases in some wildlife populations, such as deer, but many &lready
endangered species requiring a more undisturbed habitat will be
further threatened,

Tourism and recreation mey be adversely affected by industrial
development in many wavs. Impacts of industry on recreational fishing
have alreacy been noted, Aesthetics are a vital component of
recreational activities in the arez, which means that most industrial
operations will not have a positive effect on recreation and tourism,
Industry and tourism also compete directly for the waste dispesal
capacity of the water.
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I11.4 Fesidential and Commercial Development In The Albemarle-Pamlico
Fegion

111.4.1 Introduction

This section describes residential and commercial development
within the Albemarle-Pamlico system. Residential and commerical uses cn
the Albemarie=-Pamlico systen, even within the context of the other use
categorfes in this chapter, are extremely varied. Residential uses include
trailer parks, neighborhood housing developments, and condominiums,
Commercial uses range from marinas to central business districts.

While the initial rush to develop the coast was on the oceanfront, the
diminishing availability of oceanfront land and socaring oceanfront prices
has placed new development pressure on the sounds and rivers. These
developrents are often outside the areas classified in land use plans
(LUF's) as developed or transitional (to development), and require
amendment to the LUP,

I111.4.2 Baseline Data

Data on development trends are available only for some time
periods and are often relatively inaccessible. Available information
includes population data from 1850 and projections to 2000, population
densfity mape, data on Sediment and Erosion Control (SEC) plans, numbers of
mannas, shoreline develcopment, and land use classification schemes used in
the region.

111.4.3 Significant Trend

Population in the Albemarie-Pamlico study region is fafrly low
(Figure III-13). Very 1ittle change in total population occurred between
1950 and 1970, although population in the four counties which are now
experiencing the greatest development, f.e., Carteret, Beaufort, Craven,
and Dare Counties, did increase during the period. Based on present
projections, population in the regfon may double over 1970 levels by the
year 2000, Much of that increase may again occur in Carteret, Beaufort,
Craven, and Dare Counties, where population densities are already high
relative to most of the rest of the regfon (Figure III-1¥), As an example
of development pressures, less than ten percent of the noen-wetland shores
of the Pamlico River in Beaufort County were undeveloped in 15B4 (Phillips.
1985). The amount of developed shoreline along the Pamlico River in
Beaufort County increased from 45 percent of the total shoreline (including
wetlands) to 61 percent of the shoreline between 1976 and 1964 (Phillips,
1985).

Land classifications schemes of coastal counties Indicate where
growing populations, and the structures needed to house and serve them,
will be located. Growing communities appear to be focusing their expansion
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along the waterwzys (Table III-5) where the property is more attractive and
serves as a more valuable tax base, This is also a general pattern
coastwide in land use plan updates since 1980. 1In the previocus set of
plans, shorelines and the adjacent areas were primarily classified as
"rural™., The new updates are recognizing that the State regulates the
estuarine shoreline area of environmental concern and that the Corps of
Engineers regulates wetlands. However, there 1s 1ittle local government
activity to control or protect shore area beyond what is required by State
and Federal law. In general, those counties exhibiting any growth are
targeting that growth for the shoreline. It would be expected that, with
the ever-increasing popularity of the North Carolina coast, those shoreline
areas selected for transition to intense development will surely, and
quicklys be used for that purpose.

IIT.4.4 Critical Issues

In the past, and in the present water quality initiative, the
Coastal Resources Commissicn and the Division of Coastal Management have
recognized a number of development land uses and fssues of importance to
the quality of North Carolina estuaries. These are 1isted below:

1) Septic tanks =- Tanks which fail or which are in inadequate locations
contribute to eutrophication and bacterial problems.

Z Marinas -- Marinas contribute to bacterial and nutrient pollution, as
well as toxics -- with antifouling paints and petroleum hydrocarbons.
3)  "Urban" runoff -- Pcllutants off developed impervicus (be it paved or

cleared and packed) aresas include bacteria, nutrients, sediment, heavy
metals, pesticides, and petroleum hydrocarbons,

4) Landfi11s —— The needs for solid waste disposal increases with
population, but soils/water table conditions are often unsuitable for
landfills., Leachate contaminants include bacteria, methane, and
household toxics,

5) Development density/carrying capacity -- At what density does
development begin to have an impact, what is the significant
fmpairment threshold?

6) Cumulative impacts -- Similarly, when do incremental development
insults, such as wetland Tosses, impact the resocurce?

7) Basinwide management -- Many coastal water quality problems are
created or exacerbated with upstream contributions. Addressing
coastal contributors alone will not solve water problems.

8) Groundwater -- Often forgotten, and pollution ignored, 1f not used for
a drinking water source, groundwater can carry pollutants to the
estuary. Also, any aquifer may be needed in the future as water
sources, yet many are sacrified to septic tanks or runoff infiltration
systems if the waters are not now used,
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TABLE 111-5

TRANSITION AND CONSERVATION LAND 5 5 OF Al 2
5

COUNTY PLAN DATE
Besufort 1981
Bartie 1986
Camden 1988
Carteret 1986
Chowan 19856
Craven 1982
Currituck 1985
Dare 1582
Gates 1580
Hertford 1986
Hyde 1986
Famlico 1986
Fasquotank 1981
Ferguimans 1986
Tyrell 1985
Washingten 1980

-

About 1/4 of the shoreline is in transition
class, very little of shoreline in
conservation.

Transition areas are adjacent to present
urbanized areas, wvith only one of these areas
being adjacent to the shoreline of the
Chovan. Conservation areas inmclude poor
draining areas on waterways and pocosins.

A small transition area near Elizabeth City,
with conservaticn areas along the shores of
the Pasquotank and MNerth Rivers.

A large portion of shoreline i{s in transitien
approximately 1/7 along the Newport River;
1/3 along tha North River; 1/4 aleng the
mainland side of Core Sound, and all of
Harkers Island and the oppesite shore.

The only shoreline transition is alongside
Edenton and & length south of the Edenton
Afirport.

Almost the entire shoreline along the Neuse
and Trent Rivers is classified transition
(land is now a combination of forest and
development ). Development is targeted to
fill between New Bern and Cherry Point aleng
the Neuse, across the Neuse from New Bern and
along the Trent south of New Bern.

Very little transition, all located on the
oceanfront.

Nearly all the sound side of the i{sland that
is not already developed is classified
transition, fros Kitty Hawk to Cape Hatteras,
as wvall as the Manteo and Wanchese areas of
Roancke Island.

Ho transition, conservaticn along the Chowan
River.

Virtually no transition, & conservation zone,
varying in width, lines the waterway.

Most of the ghereline is in conservation,
though there is some transitien sround Swan
Quarter, Ocracoke, Englehard, and Fairfield.
Some transition in shore towns about & third
of the shoreline in conservation.

No transition area. About 3/4 of sheralina
is in conservation.

Szall smount of transition along the shors in
Hertford and at Barveys Neck, with
conservation aleng the Ferquimans River from
Hertford upstrean and along the tributaries.
Small inland transiticn area with a 1/4 mile
wide conservaticn buffer on all
watervays/shorelines.

Virtually ne transition shorelines classified
a5 rural/natural areas.
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II1.5 Agriculture In The Albemarle and Pamlico Sound Basins

II1.5.1 Introduction

This section provides a general description of agricultural
activities and soil and water conservation issues of the study region.
Agriculture is very significant to the economy of the central and northern
coastal plain. In this region, farming accounts for over $1,500,000,000 in
annual gross receipts from field crops and livestock. Although the
environmental impacts of agriculture on the sounds are not well understood,
concerns about water quality problems associated with cropland runoff and
animal waste do exist. Improving the control of agricultural nonpoint source
pollution depends upon stronger efforts to support implementation of Best
Management Practices (BMPs) for controlling soil erosion and animal wastes and
for improving water management.

I11.5.2 Characterization

Agriculture is the largest industry in the 28 counties of the central and
northern Coastal Flain and it accounts for over 40% of MNorth Carolina's gross
farmm receipts., These counties contain 45% of the State's cropland and 50% of
the hogs as well as 25% of the chickens. Predominate field crops are corn,
soybeans, tobacco, potatoes, wheat and peanuts. This success in agricultural

development stems from highly productive soils and a relatively flat landscape
well suited for farming.

Rgriculture has evolved across the study region in different ways due to
the varying topographic features of the Coastal Plain., The Coastal Plain is
dividec into two main geographic sections by the Suffolk Scarp as shown on
Figure II1.15, The region west of the Scarp is older, has a higher elevation
and the sofls generally have a sandfer texture., For these reasons, natural
sofl drainage is generally better west of the Scarp. The high value crops of
tobacco and peanuts are grown mostly west of the Scarp and on the ridges and
better drained soils eastof the Scarp. These crops are very sensitive to even
short perfods of excessive soil moisture and require very low levels of soil
organic matter,

East of the Scarp, row crop agriculture is characterized by larger
operations with the main crops being corn, wheat and soybeans. Production of
such crops is highly mechanized and relative net income per acre is low.

Artificial drainage is necessary throughout the Coastal Plain except for
the upper portions of the Tocal topography. East of the Scarp, requirements
for artificial drainage are universal. Elevations are less than 22 feet above
sea level, topography is flat and the soils are generally medium- to
fine-textured. With an average annual rainfall of approximately 50 inches and
incidences of high fntensity, extensive artificial drainage systems are
necessary to prevent damage from excessive s0il moisture in the root zone and
periodic field flooding. Crops require a water removal system capable of
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handling about Z inches of surface runoff within a 24-hour period. This water
removal is usually accomplished through gravity flow, although some pumping is
done on the peninsula. A typical surface drainage scheme begins with field
ditches on a 330-foot spacing. These drain into collector canals which lead
to main canals. The main canals ultimately connect with an outlet which is
usually a major canal. These major outlet canals are fairly old, with some
dating back to the 1700s.

Despite the success of agricultural drainage, the amount of cropland in
the region appears to have reached its peak. Landclearing activities begun
between 1950/the late 1970's are complete, and no new large-scale operations
have been started., In 1975, the Corps of Engineers 404 dredge and fi1l permit
became a major constraint to clearing land. The jurisdiction for the permit
was drastically broadened from navigable waters to include wetlands. The
inability of First Colony Farms to obtain a 404 permmit decision for land
clearing after an extensive Environmental Impact Statement process has set &
precedent against future land development under the new law., Regardless of
acreage, all land development comes under the purview of this permit.

The current economics of farming has eliminated any financial motivation
to develop new cropland. The agricultural economy has undergone a drastic
reduitiun since the early 70's when land clearing was widespread. The current
real” price for corn and soybeans has dropped to about one half of 1973
levels. Real net farm real estate income is down by 44% and the farm debt has
risen by over 60%. As a result, bankruptcies are occurring at an alaming
rate. The immediate future is not promising because the worldwide surplus of
grafn commodities is expected to keep prices very low for several years.

An additional deterrent to clearing Tand for agriculture was included in
the 1985 Food and Security Act. Under its Swampbuster provision, if a farmer
plants annual crops on wetlands cleared after December 23, 1985, the farmer
loses benefits from all federal agricultural programs such as price support,
commodity loans, FmHA Toan availability and crop insurance,

Major concerns about agricultural nonpoint source pollution of the sounds
are: (1)} nutrient loading of freshwater, particularly nitrogen and phosphorus;
(2) increased freshwater peak flows into saline primary nursery areas; (3}
general degradation of water bodies by sedimentation; and (4) coliform
bacteria contamination of shellfish areas. The degree of agriculture's impact
on these problems remains uncertain and depends upon many factors, including
the weather, specific crops grown and the application of Best Management
Practices (BMF's). Research has shown that BMP's are very successful in
reducing pollution from agriculture.

BMP's for the Coastal Flain address soil erosion and sediment delivery,
animal waste disposal and water management. Methods for contrelling erosion
on cropland include Tand treatment technigues such as no-til11 planting., field
borders, grass waterways, terraces and sod-based rotations. The suitability
of a specific practice varies according to topography, cropping rotations and
other factors. Confined Tivestock facilities require animal waste management
systems for efther dry or wet manure. Adequate systems provide for proper
waste storage or treatment and correct land application methods. In
agricultural water management, the water table elevation is maintained in
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cropland by using water control structures placed in existing drainage canals.
This relatively new technology of controlled drainage reduces both runoff
rates and the offsite delivery of nutrients and sediment.

The ongoing soil and water conservation program in each county is a jeint
effort among several agencies. The primary responsibil1ty lies with the local
soil and water conservation districts, Districts promote conservation by
providing assistance to landowners in planning and implementing BMPs. In this
28-county region, Districts' staff are composed of 41 USDA/Soil Conservation
Service (SCS) employees and nearly 40 county employees, some of which are part
time. Federal financial assistance {s made available to landowners for
installing BMPs by the USDA/Agricultural Stabilization and Conservation
Service (ASCS). Funding for the ASCS program is very 1imited to county
allotments ranging from 5,000 to $40,000 annually, depending on requests and

needs. In general, all federal programs for conservatfon have recently been
reduced.

Further reductions in conservation program budgets are anticipated due %o
the current federal budget deficit reduction efforts. The N.C. Agriculture
Cost Share Program for nonpoint source pollution control s currently under
way in 18 of the counties in the study region. This program is very
successful and is anticipated to greatly accelerate the ongoing conservation
efforts within these counties. 51,425,000 was allocated to the counties of
this region for fiscal year 1986-87 to provide a 75% cost share to landowners
for installing Bi4Ps. This represents about half of the total funds of the
state cost share program.

Expansion of the N.C. Agriculture Cost Share Program in the coastal
counties ie a milestone in the state's conservation effort., In 1937, the
first Soil and Water Conservation District in the natfon was formed in Anson
County. Since then, 93 additional Districts have been established to cover
the entire State. Ercosion control in the piedmont historically received
greatest attentfon from in conservation programs. However, offsite water
quality impacts in the coastal 2rea have more recently gained more attention,

In the late 1970s, the Sof1 and Water Conservation Commissfon and the
N.C. Agricultural Task Force responded tc Section 208 of P.L. 92-500, the
Ciean Water Act, by evaluating the impacts of agriculture on water quality.
This was a major step by the agricultural community to become more involved in
nonpoint source pollution control and to develop an awareness of water quality
concerns. '

The reemphasis of agriculture’s conservation needs along the cost was
furthered by work of the Governor's Coastal Water Management Task Force in
1982, This group made ten recommendations fn their final report addressing
the best use of coastal resources for agriculture, forestry, the fishing
industry and environmental concerns, Continuing research and a state cost
share for conservation were given high priority.

1ﬁdjustaﬁ for price level changes.
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The first realization of the conservation community's effort came in
1984, The General Assembly appropriated funds for agriculturazl nenpoint
source pcllution control in the newly established Nutrient-Sensftive Katershed
Program. Continuing support by the legislature was evidenced in 1985 by the
designation of the N.C. Agriculture Cost Share Program along with its
additfonal funding.

I11.5.3 Baseline Data

A general picture of agriculture for the study region by county fis
given in Table III-t. Farm income fs significant to almost all the counties
of the region. Harvested cropland accounts for about 28% of the land area
(2,353,000 acres). The Upper Coastal Plain has a slightly higher percentage
(34%) of cropland than does the Coastal Flatwoods and Tidewater areas (27%
each). Hog numbers are fairly evenly distributed throughout the study region.
Chicken production is lowest in the tfidewater area accounting for only 10% of
the total in the region.

Major crops ranked by average are corn, soybeans, small grain, peanuts,
tobacceo, cotton, sweet potatoes, irish potatoes, grain sorghum and various
truck crops. Corn, soybeans and small grain are grown throughout the study
region. Tobacco is concentrated in the mid to western counties with Pitt and
Johnston counties the largest tobacco producers in the state, Peanuts are
found in the northern half of the area with Northampton County ranked as the
top producer statewide. MNine of the top ten peanut producing counties are
found in the study region. Cotton is alsoc located in the north with Halifax,
Nerthampton and Edgecombe counties being the top three producers in the state.

Sweet potatoes are concentrated in the Upper Coastal Plain with Johnston
and hash counties at the lead. Irish potatoes are predominately found around
the Albemarie Sound with eight of the to 10 leading counties located in the
study regfon. Small acreages of truck groups (cucumbers, melons, squash,
etc.) can be found through much of the mid to westerm area with heavier
concentrations toward the south,

The 1982 National Resource Inventory conducted by Sofl Conservation
Service (5CS) provides the best available data cn agricultural land use,

Cropland erosion rates were found generally to be Tow and were lowest near the
coast, as shown below.

Percent Percent Tons/Acre
Bagiop Adequately Needing Erosion Average
Protected =™ = Control @ Erpsion Rate
Tidewater g5z g% 1.8
Coastal Flatwoods TAL 26% 3.4
Upper Coastal Flain 695 31% 4.0
Statewide 5E% 458 7.1
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Table liie
Agriculture Statistics

Land Area Harvested 1/ Hogs # 2/ Chickens # 3/ Farm 4/
Cropland Incone
(In Thousand Acres) (In Thouysands) {In Milligns)
Tidewater
Beaufort 526 148 64 35 $60
Camden 154 56 B 0 14
Carteret 336 32 1 a0 10
Chowan 16 47 16 203 25
Currituck 163 B5 20 33 18
Dare 250 2 0 C 1
Hyde 2cg BA 12 0 =
Pamlico 216 4z 1 50 15
Pasgquotank 146 76 9 0 28
Perquimans 156 75 33 492 2
Tyrrell 260 53 31 D 21
wWashington _212 27 114 938 52
Total 2,940 762 309 1,743 3anl
Coastal Flatwoods
Bertie 44¢% =F' 60 1,038 567
Craven L4C E3 30 245 46
Gates 217 4G 22 703 30
Greene 170 74 111 187 72
Hertford 2728 55 B 400 38
Jones 301 50 10 10 24
Lenofr 258 1D5 47 1,385 os
Martin 255 B& 40 135 61
Fitt — 20 143 101 1:450 PVl
Total 2,785 721 433 6,154 B56A
Upper Coastal Plain
Edgecombe 324 128 48 611 $78
Halifex 463 131 B8 BBl B3
Johnston 509 156 BO 339 121
Nash 345 g 1) 2,477 116
Northampton 345 111 58 1,307 72
Wayne 351 148 6% 3,271 170
Wilson 238 92 A4z —azl iy |
Total 2,576 Ba70 420 9,414 T17

1/ Highest number within past 5 years (N. C. State Government Statistical Abstract 1G8&°
2/ Numbers or Farm December 1, 1884 (N, C, Ag Statistics 1985)

3/ Numbers on Farm December 1, 1982 (N. C. Ag Statistics 1982 and 1982 Census of Agricultur
Yolume 1, part 33)

4/ For 1584 (M, C, State Governnent Statistical Abstract 1984)
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The use of agricultural water management is rapidly expanding in the
study region. Presently, about 30,000 acres of cropland in this region have
controlled drafnage compared to less than 5000 acres in 1983. Pilot projects
by SCS and research by M. C, State University are directing farmers to this
practice which reduces pollution and also increases crop yields. Water
management is also promoted through the N.C. Agriculture Cost Share Program.
Water management {is applicable to naturally poorly-drained soils with slopes
of less than 2%. Up to 1,000,000 acres of cropland in the study region
including most of the Tidewater area, meet these conditions.

The future impact and the direction of the N.C. Agriculture Cost Share
Program in the 18 coastal counties may be anticipated from examining the
results of the program in the last two years in the Chowan Basin, Over 500
landowners signed agreements to install BMPs on more than 42,000 acres of
cropland in portions of Bertie, Chowan, (Gates, Hertford and Northampton
Counties., More than 92,000 tons of soil will be saved in these counties each
year for 10 years on 23,000 acres of cropland, Thirteen animal waste
management systems will store over 11 million gallens of nutrient laden
liquid. In addition, large quantities of 1iquid and solid animal wastes will
be applied to crop and pasture lands in an environmentally safe manner.
Through the implementaticn of these BMPs, a significant amount of nitrogen,
phosphorus and sediment will nc longer be washed into the stream systems.

Expanding the N,C, Agriculture Cost Share Program to the remainder of the
study regfon would cost an average of $100,000 to $150,000 per county each
year for financial assistance. Technical assistance necessary to support the
Frogram would take about $15,000 per county each year.
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111.5.4 Trends

Agriculture in the study region s anticipated to remazin a
fairly steady industry. Cropland acreages are not expected to increase
due to economic and legal restrictions on clearing certain lands. The
acreage of planted cropland will, however, vary from year to year. Hog
and chicken producticn should continue to grow with a large increase
possible if a major processing plant locates within or near the region.
The potential for agricultural nonpoint source pollution in the study
region will remain fairly constant. Pollution increases, if any, will be
attributable to growth in 1ivestock production,

Conservation work is progressing. The N.C. Agriculture Cost Share
Program is greatly accelerating BMP implementation in the 1B counties
participating in the program. Water management is proving to be very
attractive to farmers and its use should increase dramatically. A trend
which is having a negative impact on BMP implementation is the decline
of federal staff numbers and programs which historically have been the
mainstay of the conservation effort. Increases in state and local
involvement will be required.

III.5.5 Critical Issues

Ir tems of the Albemarle-Pamlico study region, the basic
objective for agriculture is to be productive without significantly
impairing the water quality of the sounds. Three critical issues which
affect the success of meeting this objective are:

(1) Adoption of on-fam BMPs is of highest priority. Acceleration
of basin-wide BMPs implementation will require expansion of the N.C.
Agriculture Cost Share Program, along with support of other conservation
efforts.

{2) Conservation programs capable of dealing with
agriculture-related water quality impairments need continuing direction.
Understanding the degree, cause and location of water quality problems
is necessary before conservation program priorities can be established
that can best correct the water quality problems.

{3) Larger scale innovaticns in water management, such as
re-routing drainage and temporary storage of excess water, may be a
practical alternative in some coastal watersheds. If these innovations
are to occur, additional research is needed as well as a reassessment of
the present position of some environmental agencies regarding wetland
preservation.
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I11.6 Forestry In The Albemarle-Panlico Region

111.6.1 Introduction

This section addresses the current status of the forests of this
study azrez and makes tentative projections of their future status based
upon discernible trends and upon reasonable assumptions. The information
ifs presented, in so far as possible, in tabular format. Data are drawn
primarily from the Forest Survey of Morth Carolina, information maintained
at the Division of Forest Resources district offices in the area under
study, and interviews with knowledgeable professionals, both public and
private.

I111.5.2 Characterization of Use

The current major economic use of the forestland of the study
area is as a base for the production of raw material for the diverse forest
products industry. The present stumpage value of the annual harvest is 72
to 78 million dollars. These forests also serve as extensive wildlife
habitats. This use will not be considered in this section, but is
evaluated elsewhere in this chapter. Recreational use of the area's
forests is ongoing, but lags far behind use of the waters and beaches of
the area in intensity. Except for hunting, most of the forest recreaticn
occurs on public lands. A less often recognized function of this vast
woodland fs to act eas a filter and surge control mechanism for fresh waters
entering the sounds. The utility of a vigorous, multi-leveled forest as a
C02 sink is a passive rcle about which 1ittie is known.

III.6.3 Bzzeline Datez

The Southeastern Forest Experiment Station of the U. 5. Forest
Service makes an intensive inventory of the woodlands of Nerth Carelina.
The database used in this section was specific to the counties involved and
was obtained from the three most recent inventories. These data are
extremely reliable (sampling errors for the 17 county area, depencing upon
the type of data, range from less than 1% to less than 6%). Data from the
survey are readily avaflable from the Asheville headquarters of the
Southeastern Forest Experiment Station. Information on conditfons and
trends not addressed by the survey has been obtained from records
maintained by the Division of Forest Resources district offices. These
data are in much less convenient form than those of the survey. Some data
were supplied by several of the managers of large forest ownerships. In
addition, some data pertaining to trends were cbtained from a
prepublication manuscript of "The Southern Study.™

I1I.6.4 Significant Trends

The following trends, which may be of significance to the study,
are as follows:
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There appears tc have been an average annual reduction in total
forest area of 20,000 acres (Table III-T).

The extent of the pond pine, the osk-gum=-cypress (both typical of
poorly drained sites), and the natural pine types decreased
between 1964 and 1984. Other hardwood types and pine plantations
have increased over the same period (Tables III=-7, III-9, III-10,
and III=-11).

There has been a shift in the land ownership pattem. Acres
owned by private individuals has decreased while acres owned by
corporations not assocfated with the manufacture of forest
products has increased (Table III-12 and I11I-13),

There are a number of trends in silviculture (Table III-1Y4).

a. The degree of disturbance centered upon pine plantation
establishment has decreased.

B. The annual rate of pine plantation establishment has also
decreased.

c. The use of herbicides and prescribed fire has increased,

d. The rate at which drainage systems for woodlands are being
installed has declined. It is estimated that between 75 and
BD percent of the land owned by forest industry for which
drainage is a feasible option has already been drained.
Future activity for the forest industry is 1ikely to center
about the conversion of passive drainage systems to water
management systems. Only about one percent of private,
nonindustrial woodlands is estimated to be artificially
drained. An unknown percentage of this class of woodland
receives incidental drainage associated with adjacent
agricultural land and road censtructicn. The current trend
toward less intensive management of private land portends
that an increase in drainage from private forest lands will
not occur. The growing ownership of large blocks of
woodlands by non-forest industry corporations may, however,
result in an increase in the extent of acres drained,

e. Fertilizer is currently used only on pine plantations. It
is a common practfce for forest industry to apply phosphorus
during the establishment of a plantation on poorly drained
sites. Post establishment application of nitrogen is much
less widely practiced. It is estimated that about 10,000
acres per vear recefve phosphorus fertilizers., This may
increase slowly. Currently., about 2,000 acres of plantaticon
per year have the potential for nitrogen application. The
exact rate of application is not known.
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TABLE NI-7
FOREST ACRES BY TIMBER TYPE

(1000 acres)

1/
IYPE PAST PROJECTED
JjogL JoT4 1984 Jeglk 2004
Loblelly Pine TTS 754 803 B34 gL4g
Fond Pine £E58 515 279 240 220
Other Pines 27 36 39 40 38
Oak-Pine 464 424 354 320 300
Oak=-Hickory 140 383 394 Loe 416
Ogk=Cum=Cypress 1009 B3z 759 T40 Ti%
Elm-Ash-Maple 39 38 49 40 L0
Total 3112 2982 2668 2620 2608
TABLE (i-%
CURRENT
PHYSIOGRAPHIC FOREST CONDITIONS
PERCENT BY OWNERSHIP CLASS
] FOREST
I0OTAL IKDUSTRY PUBLIC ERIVATE TIOTAL
Deep Swamps .45 20.15 154 T5 64.11 100.00
Stream Margins T.94 25.07 0.14 THL.T8 100.00
Flatwoods & Dry
Pocosins £3.09 39.27 4.32 S54.61 100.00
Bays & Wet Fococins 18.63 13.73 24.51 61.76 100.00
Relling Uplands 3.0 18.6%3 11.12 T0.25 100.00
Sandhills 0.17 - - 100.00 100.00
Miscellaneous 1.67 17.19 1u,19 £8.62 100.00
Total 100.00
TABLE 1i1-9
STAND ORIGIN BY TIMEBER TYPE
¥ OF TOTAL FOREST ACREAGE
For The Year
1/
IYPE 1964 1974 1984 1994 2004
Flanted Fine 0.88¢ T.47% 16.10% 20.4 27.0
Planted Oak-Pine 0.18 1.28 0.93 2.6 3.0
Planted Hardwood D18 0.27 0.17 i a1
Natural Pine 45.63 36.29 25.93 17.1 8.0
Hatural Ozk Pine 14.81 12.498 12.33 12. 4 111
Natural Hardwocod 38,32 1.71 yy,.5l §T7.4 50.8
Total 100.00
1

Simple linear extrapolation of three base
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&
IIPE Jogd 1974 1984 J9g9y
Pine 1763 1823 1798 1830
Other Softwoods 177 177 194 199
Hardwoods 1797 2008 2338 2588
Total 2737 ooy 4330 bg17
TABLE -y
ANNUAL GROWTH & DRAIN
MILLION CUBIC FEET
2/
1664 1974 1984 1994
TYPE Growth Drain Growth Drain Growth Drain Growth Drain
Pine 61.53 1.7 6.7 3.3 87.4 g0. 4 101.2 123.8
Softwoods 3.3 £.4 E.T 5.4 6.0 5.9 T.T 6.1
Hardwoods 656.3 U43.8 72.6 6E5.4 90.0 47.2 106 .7 55.5
Total 120.9 gl.o 155.0 1641 183.% 143.5 215.6 185.4
TABLE -2
PERCENT OF TOTAL FORESTLAND OWNERSHIF
1/ A/
1964 1974 1984 1894 2004
PUBLIC -
Hational Forests 3.5 3.6 y.2 §.5 4.8
Other Federal 0.0 1.% 3.3 4.8 £.5
State 2.0 0.9 1.2 0.6 Q.2
City/County 0.0 0.3 0,1 B3 0.1
Teotal 55 5.9 B.% 9.9 115
PRIVATE,NON-IKDUSTRIAL
Farmer 37.7 31.3 23.6 16.7 9.7
Non-Farmer 25.0 2T7.6 20.2 19.4 1759
Corporate 0.0 8.0 16.2 24,3 32,4
Total 62.7 66.9 60.0 €0.5 59.1
FOREST INDUSTRY
Owned 31.7 26.9 30.4 28.4 2747
Leased 0.1 D.g 1.4 J.9
Total YT 2T7.3 3I1.3 29.7 29.5

TABLE =10

COMMERCIAL GROWING STOCK

PAST AND PROJECTED

MILLION CUBIC FEET

2/
2004

1847
208

hai-

b Y
Simple linear extrapolation of three base years
af
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2004
Growth

148.2
9.0
123.5

ELI'E .

Extrapolation guided by trends developed for "The Scuthern Study”

Drai
1580.
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TABLE -3
FPERCENT OF TIMBER TYPE

BY OWNERSHIP CLASS

1684
FOREST COVER TYPFE OWNERSHIF CLASS
PUBLIC PRIVATE FOREST INDUSTRY
¥ TOTAL ¢$TYFE $TOTAL S$STYPE fTOTAL £TYPE
Pine 5.1 2.6 18.6 hy.l4 1
. g . e 9.3 46.0
Oak-Hickory 0.6 3.6 12.0 81.6 2.2 14,8
Cak-Cum-Cypress 2.6 B.8 19.0 66.8 6.9 24,4
Elm-Ash-Cottonwood 0.2 4.3 0.7 §g.8 0.7 ﬂé.g
TABLE =4

ANNUAL FPERCERT OF TOTAL FOREST

AREA BY DISTURBANCE CLASS

3/ 3/

DISTURBANCE CLASS 1674 1984 1994 2004
Harvest 1.724% 1.64¢ 1.70% 1.75%
Selective Cutting 0.1%4 0.31 0.25 0.15
Thinning 0.54 D.13 0.40 0.55
Timber Stand Improvement D.62 D.18 g.40 0.Lo
Site Preparation 0.75 1.04 1.00 1.02
Planting 0.73 0.73 0.T%& C.TT
OCther 0.04 0.18 0.57 - 0.24
Natural Regeneration 0.41 0.5% 0.60 U.65
Natural, Non-man £0.7% 0. 75 0,75 D.TS

Total 5.T0 5.51 E.L42 6.28
ars

Projection based upon reasonable assumption
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I11.6,4 Expected CQutcomes

From these trends it appears that, at least for the short=temm,
the forest condition will remain relatively stable. Drainage activity will
probably not change. Fertilization activity will likely increase (until
energy costs c¢limb). Conversion of forest land to other uses will continue
at its present rate until, and if, agriculture becomes much more
profitable. The rate of harvest will change 1ittle unless climbing energy
costs create markets for "energy wood".

I11.6.5 Critical Issues

The eritical issues or trends pertaining to the forestlands of the
study area are defined as those which impact jointly the commercial
forestry and the waters of the estuarine system. Paramount among these is
the rate at which forestland is being converted to other states and uses,

A second critical issue centers upon the strongly positive benefits of land
drainage to commercial forestry and the possible negative benefits of this
tc water quality and salinity. Less serious but worthy of study are the
relationships between the infrequent application at long intervals of
fertilizer to pine plantations. The same can be said of the use of
herbicides and heavy eguipment in site preparation practices. The
long=range impact of the rapid rate of replacement of natural pine and
cak-pine stancds by pine plantations is alsoc an issue which might have joint
impact.
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I11.7 Department of Defense Activities and the Albemarle-Pamlico

I11.7.1 Introduction

Department of Defense activities have a profound affect upon
the Albemarie-Pamlico estuarine system. Defense activities include the
construction, continued use and maintenance of the Atlantic
Intracoastal Waterway, the Cherry Point Marine Air Station, and the
numerous and dispersed bombing ranges and target areas. Comprehensive
knowledne of the environmental impacts from these activities s
disjointed at best and nonexistent at worst. A systematic assessment
of the effects of Department of Defense activities on this estuarine
system is not feasible at this time and 1s certainly beyond the
capacity of this estuarine study. There should, however, be
opportunities to evaluate impacts from some defense activities in the
broader considerations of the estuarine study.

I11.7.2 Characterization of Uses

Department of Defense facilities in the Albemarie-Famlico
estuarine system can be grouped into four categories.

A, Atlantic Intr ray = The impacts from this
facility are use=-related (petroleum by=products and wastes
from the ships head and galley). Maintenance dredging also
generates significant, fntermittent impacts.

B. Cherry Point Marine Air Station — The Air Station is a
poctential source of known and unknown hazardous waste
pellutants tc both surface and ground water from historical
and ongoing activitifes. Thirty—two hazardous waste
facilities/sites have been identified at the Afr Station.

L. Eombing Fanges And Target Areas - Site=specific physical
effects occur in these areas. Broader and more significant
impacts may prove to be the use-conflicts (exclusion and
noise) with commercial fishing, recreation, wildlife, and the
Intracoastal Waterway.

D. Other Facilities - Present impacts from these facilities are
minor, although the potential exists for significant future
impacts.

Table III-15 contains information on the defense facilities in the
region. The Coast Guard is a Department of Transportation agency;
Coast Guard installations were not included in this review of
Department of Defense facilitfies.

111.7.3 Baseline Data
The Corps of Engineers has numerous flood control, aquatic

plant control, and ports and harbors projectss, either planned or
ongoing, in the regifon. The environmental impacts from those projects
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Target
Area

Target
Area

Target
Area

Target
Area

Target

Other

TABLE III-15

National Defense Facilities
fn the Albemarle-Famlico 5tudy Region

Facil Agency Acreace County
Atlantic Corps of 23,200 Carteret, Craven
Intra- Engineers Pamlico, Beaufort,
coastal Hyde, Tyrrell,
Waterway Dare, Currituck
Dismal Corps of 260 Camden
Swamp Engineers
Canal
Cherry Navy 11,550 Craven
Point
Marine
Air
Station
Dare Co. Air Force 46,650 Dare
Range
Piney Mavy 12,460 Carterset
Island
Faimetto Navy 1.9 Chowan
Point
Stumpy Mawy ¥ Dare
Point Area
Air Combat Mavy ? Dare
Management
Range
Tracking
Station
7 ? ? Paml fco
Harvey Navy 1,270 Perquimans
Point
Abandoned ? T Tyrrell
Maval Mawvy 2 Beaufor
Research
Training
Center

III-49



CEEEQL’.‘IT‘E
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Other

Mational Defense Facilities

TABLE I1I-15

in the Albemarie-Pamlico Study Region

Facility

Atlantic
Outlying
Field

Army
Feserve
Center

Cape
Lookout

LST Larding
Ramp, Radic
Island

Radar
Facilities,
MNags Head

Mawval
Facility.
Cape

Hatteras

Kational
Guard
Facility.
Elizabeth

City
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Agency  Acreage County
Mavy 1,470 Carteret
Army & Carterst
Corps of 5 Carteret
Engineers
Navy 212 Carteret
8ir Force 9.6 Dare
MNawvy T Dare
Army 2 Pasquotank



could be significant, both individually and cumulatively.

Environmental consequences from these projects are, however, presumably
delineated in an Environmental Impact Statement completed prior to the
initiation of the preoject.

I11.7.4,1 Atlantic Intracoastal Waterway (AIWW)

The best and most complete data on the use of the AIWW was
secured from the Norfork District, U.5. Army Corps of Engineers. Table
III-1¢ shows twenty-five years of vessel usage and eleven years of
weterborne tonnage data for the two branches (Dismal Swamp Canal, and
Albemarie and Chesapeake Canal) of the AIWW at the Morth Carclina=-
Virginia stzte 1ine. The total usage is divided into recreational and
other craft in Figures I1I-16 and III-17.

There it no single scurce of data on AIWW usage for the study
area, The data in Table III-1& can be used as an findicator of ATWY
eystem use, but the information dees not indicate the influence of
local traffic within the study area. An estimazte could be made of AIWY
use within the study area from waterborne commerce tonnage figures,
drawbridge data from the DOT, and information from the Wilmingten
District of the U.S, Army Corps of Engineers., Such estimates would be
susceptible to significant error, however, because of the very poor
data on localized AIWYW usage by small recreational vessels, which do
not regquire drawbridoes to be opened. These small craft routinely
account for the majerity of traffic.

l'se data might be an indicator of the potential for pollution from
petroieum by=products and wastes from the heads and galleys of vessels,
Ship's heads are regulzted by the Coast Guard, although there ic some
guestion about the diligence of enforcement and sufficiency of
protection provided. Mo direct data found to efther provide direct
figures on such use-related pollution, or to allow for meaningful
estimates.

There ic an abundance of data for AIWW maintenance dredging and
epcil disposal activities. Table III-17 presents dredcing information
for 1287 cn the AIWW and related channels within the study area. Since
maintenance dredging is a continuous activity, historical data can be
used to assess potential impacts and long=term management plans (Table
1I1I-1%).

111.7.4.2 Cherry Point Marine Air Station (CPMAS)

Environmental data gathering on activities at the CPMAS has
only begun in the past few years. Recently completed and ongeing
studies are bezcinning to characterize the magnitude and nature of
identifisd hazardous waste contarmination problems. Thirty=two
potentially contaminated sites on CPMAS were idenitified in a 1982
study; fourteen of those sites were recommended for further study. The
fourteen sites are currently being evaluated to verify or deny
suspected problems, to characterize the extent of the contamination,
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TABLE III - 16
AIWW Use EBetween

North Carclina & Virginia

YEAR A & P CANAL DISMAL SWAMP CANAL TOTAL
1960 9,240 2,518 11,758
1961 8,629 2,943 11,572
1962 8,885 2,143 11,028
1963 9,039 1,887 10,926
1964 10,087 2,044 12,131
1965 10,286 2,147 12,383
1966 9,633 2,259 11,892
1967 11,137 2,004 13,141
1968 11,664 2,308 13,972
1969 11,925 2,300 14,225
1970 12,317 2,253 14,570
1971 13,009 2,279 15,288
1972 13,827 2,731 16,558
1973 14,085 2,875 16,960
1974 12,533 2,874 15,407
1975 12,660 3,162 15,822
1976 13,701 1,405 15,106
1977 13,229 847 14,076
1978 14,111 1,212 15,323
1979 13,831 1,397 15,228
1980 13,390 639 14,029
1981 13,020 1,234 14,254
1982 12,516 1,125 13,641
1983 13,092 996 14,088
1984 12,342 1,007 13,349
1985 15,515 745 16,260
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TABLE III - I7

FY B7 Dredging Projects

Project

Silver Lake Harbor
(Big Foot Slough,
Teaches Hole)

Beaufort Harbor

Manteo
(Channels to Wanchese)

AIWW, Alligator-Pungo

Morehead City Harbor
(Ocean Bar)

Manteo
(Oregon Inlet)

Estimated Dredging
Cubic Yards Method
152,000 Pipeline
257,000 Pipeline
300,000 Pipeline
50,000 Fipeline
700,000 Hopper
450,000 Hopper

I11-55

Disposal
Method

Sand Bag Area &
Beach

Upland

Upland

Toe of Bank

Open Water

Open Water



TABLE 117 g

Historical Dredging of AIWW

9¢-III

Alligator Rv.- Adams Ck.- North Rv. Peltier Ck.
Alligator Pungo Core Ck. Landing Bogue Inlet Totals

1960 380,803 723,174 1,103,977
1961 382,602 32,602
1962 67,661 648,761 716,422
1963 77,638 272,364 350,002
1964 42,037 728,788 249,892 1,020,717
1965 554,464 B79,168 1,433,632
1966 998,408 28,445 1,006,853
1967 95,689 14,784 110,473
1968 165,140 63,896 229,036
1969 111,892 111,892
1970

1971 247,286 171,604 107,178 526,068
1972

1973 170,268 170,268
1974 197,077 137,807 21,253 356,137
1975 68,807 68,807
1976 191,995 34,992 226,987
1977 B71,070 871,070
1978 B7,414 78,618 166,032
1979 247,677 96,550 344,227
1980

1981 13,622 13,622
1982

1983 42,414 25277 67,691
1984 225,543 225,543
1985 176,224 176,224
25 Year

Total



and tc assess the feasibility of corrective measures. This study is tc
te completed in late 1986 or early 1987. Other sites and continuing
operations beyond the study's fourteen continue to suffer from
incomplete data for decision=-making.

I111.7.4.3 Eombing Ranges & Target Areas

With the exception of location and total use figures (Table
III-15), there is very 1ittle available informaticn on bombing ranges
and target areas within the study region, Estimates of pollution or
impacts associated with target utilization apparently have not been
made, The 1ikelihood of securing specific data on the direct physical
effects of 1ive ordnance on these ranges and targets is very small.
The targets in estuarine waters do have low utilization, high unused
capacity, and major potential for user conflicts from overflights.

The Dare County Bombing Panpge includes 2 buffer area of 19,000
acres (approximately 40% of total site) which has been registered as a2
Protected Matural Heritage Area. This buffer isclates the bombing
range impacts from surrounding areas, except for occasional fires and
use conflicts from overflights.

111.7.4,4 Other Facilities

There is 1ittle data available on any of these facilities,
although further investigation may uncover some information worthy of
consideraticn as the sites are further characterized. For the most
part, however, the facilities in this category appear to generzte
minimal impactes.

The sheer size of the Atlantic Outlying Field (1470 ac.) makes fts
future use a significant issue. The fact that the Field is abandoned
means there is no readily available information on hazardous waste
sites that may exist on this facility. The Coast Guard Station at
Elizabeth City, which is a Department of Transportation facility and
thus not specifically included in this review, does contribute to
surface and ground water polluticn and to problematic discharges to the
town's sewage treatment plant.

I11.7.5.1 Significant Trends
111.7.5.1 Atlantic Intracoastal Waterway (AIWW)

Total system use of the AIWW has gradually and sporadically
increased about thirty percent over the past twenty-five years (Figure
II1-18). The fluctuation in total use between 1973 and 1985 is
probably related to gesoline prices. Recreational craft use on the
AIWY has more than doubled since 1960, while use by commarcial vessels
has dropped about thirty-five percent. Although recreational and other
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uses of the waterway were about equal in 1960, recreational usage was
about three times that of other uses in 1985, Commercial tonnage has
aleo decreacsed fifty-one percent over the past thirteen years (Table
IXT=192.

The Dismal Swamp Canal branch of the AIWW has had considerable
fluctuation in usage over the past twenty-five years (Figure III=iT7).
The fluctuaticn in use can be attributed directly to drought cycles,
The Corps of Engineers hzs conducted recent studies on closing the
canal to traffic. One alternative being considered to stimulate
additional traffic on the canal, when water levels permit, is the
develepment of 2 Welcome Center at Elizabeth City. Table III-Z20 shows
the projected traffic increases based upon this study.

Maintenance dredging of the AIWY is a continuous process requiring
periodic dredging of varicus segments of the system. The dredged
materia]l must be placed in spoil disposal areas that avoid
unnecessarily negative envirenmental fmpacts. This e a particular
problem because projections indicate a deficiency of existing capacity
and locations for future speil disposal. [Mote: Based upen telephone
comment from the Wilmington District, U.S. Army Corps of Engineers.]
Over the next several years, the Wilmington District of the Corps of
Engineers will be conducting a comprehensive study of the AIWW to
project long=term disposa) needs, quantify the remaining capacity of
existing disposal areas, and identify new, environmentally-acceptable
dispesal sites to accommodate long=-term needs.

I11.7.5.2 Cherry Point Marine Afir Station

Baseline cdata on this facility are so inaccecssible or poor
at this time that trends cannot be prcjected. Under the Naval
Assessment & Contreol of Industrial Pollutents Program, which was begun
in 1982 and is ongecing, several findings are beginning tc immerge.
Heavy metals contamiraticn has been found in 37ocum Creek, which is a
tributary to the Neuse River. Shallow acquifer contaminaticn has been
documented in conjuction with hazardous waste site studies. Expansien
of the facility has been proposed by the Marine Corps in 2 recent
announcement of their desire to construct 2 trafining facility for 120
harrier jets within the Croatan National Forest.

I11.7.5.2 Bombing Ranges and Target Areas

Baseline data are sparse but indicate a large unused
capacity on existing bombing ranges and targets. There are, however,
other trend indicators that may be considered. Based upon changes in
technology aircraft, and weapon types, the military is in the process
of requesting expanded airspace area and controls over a number of
sites. The Navy he requested Restricted Airspace at Harvey Point and
Stumpy Point. The Marine Corps is also preparing a Restricted Airspace
expansion reguest tentatively proposing increasing the use of the Piney
Island Target Area within the Marine Corp's existing Restricted
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YEAR

1973
1974
1975
1976
1977
1978
1979
1980
18981
1982
1983
1984
1985

TAELE Mmi-1%
Waterborne Commerce Tonnage
On The AIWW Between

North Carolina & Virginia

ALBEMARLE AND CHESAPEAKE
ROUTE (tons)

1,756,424
1,384,248
1,400,446
1,426,917
1,211,880
1,350,071
1,515,608
1,414,780
1,348,985
926,876
920,470
919,555
869,548

I1I11-58

DISMAL SWAMP
ROUTE (tons)

10
10
00
10
00
03
00
30
5550
1950
265
1212
590



TABLE 1-20 .
Projections For Dismal Swamp Canal Use

From Corps of Engineers Study

Ratio (DSC/Total)* Additional Use With
Year 10% 25% Welcome Center**
1985 1000 1200
1990 1100 2700 1400
2000 1300 3300 1800
2020 2000 5000 3100
2030 2400 6000 4100
2035 2700 6700 4700

*The ratio of the Dismal Swamp Canal to total Intracoastal
Water (total = Dismal Canal + Albemarle & Chesapeake Canal);
has been estimated at 10% & 25% which is within the
historical range of fluctuation.

**If a Welcome Center and other "attractions" planned in the
Elizabeth City area ccme about, these additional trips will
occur. Note that the Corps has used the 25% ratio in their
study, so the total max. Dismal Swamp Canal use in 2035
would be: 6700 + 4700 = 11, 400.
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Rirspace. If these proposals are approved then the cumulative effect
will be a tremendous potential future for use-conflicts over virtually
the entire Albemarle~Pamlico estuary system,

There appears to be a2 movement toward increased use of laser
targeting devices and electronic warfare simulaztor devices. If this
becomes 2 trend, then the physical impacts of the use of live ordnance
will be reduced.

I11.7.5.4 Other Facilities

0f the numerous facilities 1n this categery, only cone has a
proposed change of use that might be considered a significant trend.
The LST Landing Ramp on Radiec Island is being studied by the Mavy as
the future site of an Agricultural CQuarantine and Decontamination
Facility (ACDF). The purpose of the AQDF would be to cliean foreign
matter (such as soil, plants, seeds, spores, animales, insecte, snails,
larva, and eggs) from vehicles and equipment returning from overseas
use. This would be the first such facility located in the continental
United States.

I111.7.6 Expected Outcomes

Mational defense facilities have been very important to the
development and economy of North Carolina's coast. As coastal
communities continue to grow and the area's economy diversifies, there
will be serious guestions about the further integration of defense
facilities and about the problems inherent in the expansion of these
facilities. Conflict between defense activities and other
coastal=-resource users {s guaranteed.

III1.7.6.1 Atlantic Intracoastal Waterway

The AIVYW maintenance dredging program will reguire the
jdentification of new spcil disposal areas in the future. Options may
include ocean dumping, the use of pipelines to beach nourishment sites,
pipeline to upland disposal sites, creating new spoil islande, and side
casting. Choices among these altematives must be based upen the best
possible resource and use data to aveid unnecessary conflicts.

Recreational craft are the dominant users of the Atlantic
Intracoastal Waterway. If this trend continues and is reinforced by
more yvear around use from resident and tourist populations in coastal
counties, then increased pressure should be expected for marina and
second home development along the waterway.

111.7.6.2 Cherry Point Marine Air Station

The CPMAS may be one of the largest polluters in the study
area, Improved environmental laws over the past decade and a half have
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begun to focus on the cperating procedures that have caused past
envircnmental problems at this facility. By incorperazting CPMAS staff
in the Albemarie-Pamlico Study and directing study resocurces to this
area, the ongeing CPMAS studies couvld be broadened and more
comprehensive results sought.

The ongoing investigations will detemine over the next several
years the extent of the problems. Cleanup may be required, but will
not begin for about five years. Continuing operation should be carried
out in an environmentally sound manner, The added weight of inclusion
of CPMAS studies in the Albemarie-Pam]ico Study could speed this trend
and assuvre that the most complete environmental improvement s pursued.

I1I1.7.6.2 Bombing Ranges And Target Area

The apparent trend for bombing ranges and tarmget areas in
the cstudy area is toward expansion and more sophisticated weapons
testing. Associated controlled airspace expansions will cause
significant conflicts with commercial and private air traffic,
recreational and commercial use of the surface waters including the
Atlantic Intrazcoastal Weterway, and the development and use potential
of underlying lands, including the National Seashores. A further
result of these conflicts will be the curtailment of aircraft use
within the study area for resource management overflights for reseazrch -
and enforcement. This trend will be particularly acute if the
controlled airspace expansions are accompanied by increased use,

I11.7.7 Critical Issues

There are numercus national defense activities that either
are, or may become critical issues to the future of the
Albemerlie-Paml ico estuarine system,
II1.7.7.1 Atlantic Intracoastal Waterway (AIWW)

. Locating and developing new, environmentally sound disposal
sites for the spoils from maintenance dredging.

2. Continued increases in recreatfonal boating including fts
pressure for marine/second home development with concurrent
water quality impacts, and competition for fisheries
resources.

111.7.7.2 Cherry Point Marine Air Station (CPMAS)

1. May be the toxic "hot spot" in the study area, regquiring
extensive cleanup efforts.

2. There 1= no inventery of toxic/hazardous waste Toading for
the =tudy =2rea,
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There is no plan for managing ongoing CPMAS activities
invelving toxic/hazardous wastes, beyond current RCRA
studies, or the military command structure to carry out such
a plan,

Bombing Ranges and Target Areas

Virtually the entire Albemarle-Pamlico estuary will be
covered by controlled military airspace if current military
proposals are approved. The use of nommilitary aircraft over
the study are for research management and enforcement could
be severely curtailed.

There f& no 1imit, based upon an environmental threshold, on
the maximum utilization of target areas and bombing ranges.

Recreational and commercial boat usage could be curtafled in
many areas where military a2frspace is propesed to contreol the
water surface.

Moise from military afrcraft may become a significant
nuisance and determent to recreational use and development
potential of the area.

There are no sezsonal limits to aveid conflict beteeen

military afrcraft and migrating waterfowl along the Atlantic
Flyway.
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IT11.8 Commercial Fisheries of the Albemarle-Pamlico Region

111.8.1 Introduction

This section discusses the commercial and recreational fisheries
of the Albemarle~Pamlico system, including the major species, gears,
seasons and areas. Very 11ttle information is available on the sport
fisheries of the area, except for some 1imited data for Albemarle Sound.
Thus, discussfon will concentrate on the commercial fisheries, 1ncluding
commercial harvest data for 1972-1985, Approximately 95% of the total
North Carclina commerciallandings are comprised of estuarine dependent
specfes. Such fishes must spend at least a portion of their 1ife in the
estuaries. Thus, the Albemarle-Pamlico system provides the basis for MNorth
Carolina's commercial fishing industry.

I111.8.2 Characterizatfon of Uses

The Albemarie-Pamlico system includes a number of distinct
habitats ifncluding typical Coastal Plain rivers with adjacent hardwood
bottoms, shaliow lTow=-salinity marsh with meandering, mud-bottom creeks,
wide estuarine rivers with mud/sand substrates, open water areas exceeding
20 feet in depth bordered by sand shoals, and the higher=salinity shoal
areas with sea grass meadows adjacent to the barrier islands (Outer Banks).
A11 of these habitats are linked within a complex system in which a wide
variety of species utilize different areas of the system (spawning areas,
nursery areas, feeding areas, and migration routes) during different
seasons, according to the stages of their 1ife cycle.

The commercial fishing gears utilized by local fishermen are adapted
to the specific habitat, season and 1ife history stage of the various
target species. Some gears are very specific in what they catch. Channel
nets take 1ittle other than migrating shrimp moving on ebb tides. Clam and
oyster tongs and rakes are used to harvest sessile shellfish. Crab pots
catch very few finfish., On the other hand, gears such as trawls, pound
nets and Tong haul seines capture a wide variety of seafood. Fishermen
can, however, target desfrable species with these gears by utilizing
certain mesh sizes in selected areas during limited time perfods,

Utilization of fisheries resources has steadily increased over the
years with more and more fishermen taking part in the fisheries. In North
Carclina, only commercial fishing boats and vessels are 1icensed, not
fishermen or gear. The numbers of licensed boats and vessels in the
counties comprising the Albemarle-Pamlico area has gone from 6,600 in 1972
to 9,500 in 1985, an increase of 44%.

An important factor to consider is that very few, 1f any, commercial
fishermen in North Carolina rely on only one fishery for their 1iving.
Virtually a1l of the fishermen have an annual round of seasonal fisheries
fncluding several different species and gears, and sometimes a non=-fishing
Job during part of the year, as well., This situation {s due to the wide
variety of fisheries resources which vary in avafilability during the year,
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as well as among years. For example, pink shrimp are available during
spring and fall, brown shrimp in the summer and fall, and white shrimp only
in the f&ll. American shad and river herring enter the estuaries during
February and are gone by mid-June. Elue crabs enter pots during April
through November or December in western Pamlico Sound, but can be taken
during winter warm spells by pots in the Ocracoke Island area. Thus, horth
Caroclina's commercial fishermen must be versatile in order to be
successful.

Sport fishermen take large quantities of finfish, crustaceans and
shelifish in coastal MNorth Carolina, using principally rod-and-reel. Many,
however, use gill nets, trawls, crab pots and rakes recreationally. The
rod-and-ree] catches are estimated annually for the entire State as a whole
by the federal government (National Marine Fisheries Service), but data are
not calculated for smaller units (water bodies or counties) as they are for
the commercial fisheries. No data are collected on recreaticnal catches of
crustaceans or shellfish., Recreational catches of some species may equal
or exceed commercial landings, but without recreational fishing data,
evaluation of the status of these species is very difficult.

I11I.8.3 Baseline Data

Commercial harvest data are collected weekly for shrimp and
monthly for other species. Data sources are dealer records and interviews,
and interviews with fishermen. Data include pounds, value, fishing gears
water body, and county. This information is collected through a
cooperative program by employees of the North Carolina Division of Marine
Fisheries (DMF) and the National Marine Fisheries Service (NMFE). Data are
easily available on computer back to 1972, with less availability for
earlier data on the computer system.

The DMF entered the program in 1978, employing five field persons
(Port Samplers) to collect data. Prior to that time one or two NMFS
employees gathered data through a variety of means including interviews,
telephone conversations, and voluntary submittals. Quaiity of data has
improved greatly under the cooperative state-federal program. Earlier data
are still valid, especially when the principal concern is trends rather
than precise values. The nature of some fisheries and markeiing practices
make it difficult to coliect complete information. For example, catches
sold directly by fishermen to consumers generally go unrecorded. Virtually
all the landings which go through established dealers are, however,
reported. Landings data which could disclose the business dealings of an
fndfvidual or a business must be treated confidentially by law (G5
113-163c) and can be released only in summary form, as in the tables
included in this report.

I1I1.8.3.1 Fishing Areas

Since 1976 Pamlico Sound landings have exceeded the combined
tandings from Albemarle and Core sounds (Table III-21)}., Pamlico Sound is
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Table tiz1. Total cammercial fisheries landings, Albemarle Sound area, Core
Sound area, North Carolina, 1972-1985 (in thousands of pounds).
Data do not include menhaden landed by purse seine.

Albemarle Sound Pamlico Sound  Core Sound % State
Year area area area Total total
1972 16,205 13,746 6,881 36,832 44.3
1973 12,734 14,350 8,845 35,929 56.6
1974 12,270 17,835 12,480 42,585 56.9
1975 11,326 20,611 10,700 42,637 54.7
1976 11,635 22,383 6,555 40,573 47.4
1977 13,385 25,678 6,612 45,675 49,0
1978 13,107 36,383 8,559 58,049 54.1
1979 12,906 45,651 10,869 69,426 51.0
1980 13,755 62,161 13,633 89,549 56.2
1981 12,506 50,227 8,579 71,312 58.2
1982 20,657 49,478 9,159 79,294 65.6
1983 16,633 41,542 9,507 67,682 61.7
1984 13,916 41,796 10,166 65,878 55.1
1985 22,005 42,319 11,392 75,716 64.6
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much larger and has a wider variety of habitats, species and fisheries than
either of the other two sounds. The principal fisheries of Pamlico Sound
are for blue crabs, brown shrimp, flounder, croaker, spot, and weakfish.
Juveniles of all these species utilize the extensive nursery areas
surrounding the Sound for early growth. Major fisheries for crabs are in
the bays and perimeter of the Sound, while finfish and shrimp are taken
primarily at the mouths of the bays and near shoals out in Pamlico Scund.
Salinity differences influence the Pamlico Sound fisheries., For example,
most male blue crabs, which prefer low salinfty, are taken in the western
portions of the Sound, while females, which utilize the inlet areas for
spawning, dominate the eastern area catches.

Albemarie Scund's largest volume fishery s concentrated in the Chowan
River where millicns of pounds of river herring are harvested during a
brief spring fishery. Albemarle Sound provides habitat for freshwater
catfishes, white perch, and striped bass which support significant
commercial fisheries. EBlue crabs are taken in eastermn Albemarle Sound
where the salinity is higher than in the western region.

The habitat of Core Sound differs from both Albemarle and FPamlico
Sounds and thus provides different fisheries. The extensive high salinity
sea grass beds and sand shoals support large stocks of hard clams. The
grass beds also provide nursery areas for pink shrimp, while brown shrimp
utilize the bays along the western shoreline for nurseries, as in Pamlico
Sound. Blue crabs separate by sex in Core Sound as they do in Pamlico
Sound. The most important species in Core Sound are hard clams, shrimp and
blue crabs.

I111.8.3.2 Fishing Gears

Five gears generally account for B5 to 90% of the annual
commercial harvest from the Albemarie-Pamlico system. The gears are the
long haul sefne, pound net, gill net, crab pot and shrimp trawl. The Tong
haul seine and shrimp trawl are movable fishing gears, towed through the
water by one (trawl and small seine) or two boats (large seine). The other
three gears are used in the areas in which they are placed and rely on fish
and crabs to come to the gear for capture.

Table III-22 shows landings data for these five gears during 1972-85.
Long haul seine catches are greatest for Famlico Sound; catches peaked
during 1979-80. This peak represents the years of greatest total catches
(a1l gears and areas) of species such as croaker, weakfish, spot, and
bluefish. These same species support the pound net and gil1l1 net fisheries
in Pamlico Sound.

The situation in Albemarle Sound is quite different. Long haul sefines
are much less important there, while pound nets and gill nets are more
productive. The spring pound-net fishery, directed principally at river
herring, is the Albemarle Sound area's largest volume fishery. Peak
catches usually occur during a three-week period in April, with weekly
landings exceeding two million pounds. Few pound nets are used in the
Albemarle area after May. Two fisheries in Pamlico Sound utilize pound
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Table m¢2 Comercial fisheries landings by principal fishing gears in the Albemarle Sound, Pamlico Sound, and Oore Sound areas, Morth

Carolina, 1972-1985 (in thousands of pounds) .

Long haul seine Pourd et GIIT nets Crab pots Shrimp trawl
Albe- Albe—

Year marle Pamlico  Core marle Pamlico  Core marle Pamlioo Core marle Pamlico Core  marle Pamlico Core

1972 107 682 2,832 11,912 444 262 A2 712 23 1,361 7.120 2,093 0 2,545 1,105
1973 215 2,364 5,269 9,180 S66 4am B48 620 198 1,638 5,993 1,587 0 2,126 1,048
1974 553 3,370 5,844 7,119 045 696 1,388 n7 391 1,812 6,833 2,219 44 3,871 2,949
1975 fifi 8,680 6,666 6,632 1,267 424 1,467 132 325 1,190 4,730 1,679 0 2,24% 1,316
1976 603 6,421 2,422 7,219 3,412 419 1,697 G44 a0 813 5,036 1,854 0 3,792 1,448
1977 214 9,925 2,994 9,253 1,519 ms 1,404 467 261 1,046 7,059 1,181 0 4,168 1,097
1978 175 14,159 2,204 6,493 2,463 298 3,983 1,544 649 2,798 11,274 2,757 4 1,94 1,315
1979 1,678 17,559 13,290 5,570 1,900 840 2,059 1,937 764 2,683 13,886 2,580 0 3,584 2,065
1980 1,359 16,227 4,800 7,265 6,501 586 2,188 1,525 1,309 1,888 22,730 2,629 49 7,010 2,454
1981 1] 11,887 2,345 4,902 4,418 4315 2,460 1,415 ao7 3, T4 23,043 2,41 5 2,0 ane
1982 1,576 11,277 2,497 9,197 4,545 3153 3,047 1,134 512 6,076 21,884 2,335 15 4,947 1,867
1983 1,108 B, 737 3,291 5,504 2,486 448 3,140 1,232 GaR 6,013 20,808 1,667 62 3,582 2,388
1984 1,035 B, 470 2,171 5,616 1,216 713 3,855 1,584 215 2,620 21,760 2,098 73 1,241 1,881
1905 s 6,317 2,187 11,925 3,999 302 3,086 1,560 64 5,576 18,812 2,323 101 9,666 1,593




nets--a summer-fall fishery for croaker, weakfish, spot and otherc and, a
fall fishery for migrating flounder. In Core Sound, pound nets are mainly
used in the fall to take flounder as the fish leave the estuary for the
ocean. Gill nets dorinate the winter and early spring fisheries in the
Albemarle Sound area and are primarily directed at white perch, striped
bass, river herring and American shad. Gill nets are generally less
fmportant in the Pamlico Sound and Core Sound, although gill nets are quite
important to specific local fisheriess such as the American shad fisheries
in Neuse and Pamlico rivers.

Crab pots were introduced in the 1850's and are now quite prevalent in
the region. More than 300,000 pots are fished annually in virtually all
parts of the Albemarle-Pamlico system. Easy to use and inexpensive, crab
pots are the means by which many persons initially enter commercial fishing
or participate on a part=-time basis to supplement their income.

The harvest by shrimp trawl varies greatly from year to year. The low
salinity weters of the Albemarle Sound area produce few shrimp, so there is
1ittle use of this gear in that area. However, Targe numbers of shrimp
trawls are utilized by boats from 16 ft to 85 ft long in Pamlico and Core
Sounds. Shrimp are generally taken as they emigrate from the bays, which
utilized as nursery areas, and move through the sounds toward the ocean,

I111.8.3,3 Fishing Seasons

Except for sessile shellfish, 211 of the economically important
species are migratory, at least to some degree. BElueback herring tagged in
Minas Basin (Nova Scotie), Canada, have been caught in the Roanoke River,
Flounder and croaker tagged in western Pamlico Sound have been recaptured
as far south as Florida. After mating, female blue crabs move from Tow
salinity nursery areas to the high salinity inlets.

Commercial and sport fishermen base their fishing strategies on the
known seascnal movements of the various target species. For example, river
herring enter North Carolina's estuaries from the ocezn beginning in
mid-winter. Gi11 net fishermen make sma2ll catches which bring high prices
due to scarcity during this period. Pound nets are set as soon as the
threat of ice is over, and catches steadily increase to the major runs
during April. By mid-May spawning. which occurs in the rivers, creeks, and
shorelines around the Albemarle Sound, is over and virtually all surviving
fish have returned to the ocean by mid-June,

Pink shrimp first reach harvestable size in the estuaries during early
fall and are caught until they burrow into the bottom for the winter.
Those which survive the winter emerge in the spring to gradually migrate to
the ocean for spawning, supporting a fishery as they move. Brown shrimp
become available for harvest in early summer as pink shrimp leave from the
estuaries.

Three species of commercially important flounders spawn in the ccean
during the winter. The larvae enter the estuarine nursery areas and remzin
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for one to two years. As they emigrate, beginning about mid-September in
Albemarle Sound and continuing until about Christmas in Core Sound, the
flounder are harvested with trawls, gi11 nets, and pound nets set along the
shozls adjacent to the western shore of the Outer Banks.

Many finfish, such as croaker, spot, weakfish, and bluefish, are
usually abundant in Pamlico Sound during the spring and fall, when they
support the long haul seine fishery. During the winter, these same species
are taken in the ocean trawl fishery.

ITI1.8.4 Individual Species

Commercial landings date are shown for 14 leading species for the
Albemarle-Pamlicc system in Table III-23, and separately for Pamlico Sound
(Table 111=-24), Albemarle Sound (Table II1I-25), and Core Scund (Table
I111-26). Each species is briefly discussec below.

IIT1.8.4.1 River Herring

Blueback herring and alewife, collectively known as river
herring, ascend Morth Carolina's coastzl rivers each spring to spawn in
freshwater cresks and swamps. Tens of millions of individuzl fish, are
harvested, mainly in the Chowan River, for processing teo yield salted
herring, specialty products, and roe. River herring are also highly valued
as bait for striped bass sport fishing and for blue crabs in the south
Atlantic arez and the crayfish in Loufisiana. Landings declined sharply
during the 1970's as foreign fleets made large catches in the ocean. (Ocean
landings essentially ended when foreign fishing was controlled by enactment
of the Fisheries Conservation and Management Act of 1976. Estuarine
landings remained depressed into the early 1980's. The fisheries in
Virginia and Maryland alsc declined and have remained severely depressed.
Some recovery has been noted fn the Nerth Carolina landings during the lzst
two or three years., It has been suggested that water quality problems in
spawning and nursery areas have inhibited stock recovery from the
overfishing which occurred in the ocean.

111.8.4.2 Bluefish

Bluefish are very important to both sport and commercial
fishermen. Long haul seines, pound nets, and gi11 nets account for most of
the commercial catch. Abundance has been high a1l along the Atlantic coast
for about ten years, making bluefish one of the few species consistently
availatle to 21l fishermen. Their wide distribution and abundance may
indicate that bluefish can "ce-exist" with civilization better than most
other species. However, bluefish have been found to carry varying amcunts
of contaminants. A recent federal study of PCBs indicated that there fs no
general hazard to the public from PCBe in bluefish, although large bluefish
from various Atlantic coast sites, including Morth Carclina, contained FCE
concentrations exceeding the federal acticn level of 2 parts per miilion.

I11-70



TL=111

Table jj.;y Landings of principal commercial specles from the Albemarle Sound, Pamlico Sound, and Core Sound areas of Morth Carolina
combined, 1972=198% (in thousands of pounds) .

River Blue— sr:-rnigai mE Striped White Blue Hard

Merring fish  Catfish Croaker Floumder  Weakfish Shad Spot Base Perch Shrimp Crab Clam Oyaters
1972 11,237 T 2,315 755 779 341 402 1,978 29 20 3,125 13,112 77 2715
1973 7,926 477 1,888 2,608 898 67 289 3,723 642 145 2,827 11,659 134 180
1974 6,210 1,195 1,739 3,804 1,068 813 149 4,152 511 309 6,234 12,861 40 RLE]
197% 5,949 936 1,654 6,775 1,696 1,639 218 6,767 T16 289 2,908 10,783 13 l02
1976 6,401 BOZ 1,500 6,677 1,672 1,835 158 8,769 04 184 4,666 11,411 ] 214
1977 8,523 813 2,068 8,207 672 4,781 106 2,790 480 268 4,494 11,903 533 26
1978 6,606 482 1,74 7,974 1,327 3,098 364 3,090 512 499 1,744 22,044 471 164
1979 5,031 739 1,512 11,006 1,822 3,261 201 5,570 06 361 2,596 25,154  68A CRE]
1980 6,217 1,101 1,447 12,637 3,077 5,340 150 5,372 411 105 6,612 12,987 ) 4n9
1981 4,611 765 1,716 8,080 2,102 3,290 192 2,729 kLT . L 1,646 36,202 652 s
1982 9,428 1,008 1,167 7,815 1,803 2,662 210 4,368 244 665 4,196 15,866 873 52
1983 5,868 622 1,050 5,587 2,3 2,178 m 2,313 06 498 3,754 33,042 123 497
1984 6,505 73 1,330 4,506 2,178 2,464 502 2,492 197 440 2,201 11,484 /59 563

1985 11,544 1y 1,279 4,166 1,841 1,922 ng 2,775 280 Tol 8,601 28,562 (13 193
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Table |} » Landings of principal commercial species from the Pamlico Sound area, North Carolina, 1972-1985 (in thousands of pounds) .

EPECIES

lvwer  Blue- Aeer fcan Striped White ilue Tard

Herring fish  Catfish Croaker Floumder Weakfish Shad Spot Bass Perch Shrimp Crab Clam Oysters
1972 [i] 50 2 273 265 144 267 218 155 11 2,073 9,418 0 215
1973« 122 13 1,257 22 88 205 79 106 f 1,744 8,393 0 348
1974 5 125 16 2,324 T15 510 2% 64R 62 m 3,162 8,682 L] s
1975 <1 551 21 5,409 992 1,349 131 1,724 AN 17 1,558 7,597 1] 248
1976 0 417 19 5,377 1,019 1,455 80 1,085 28 6 3,197 8,599 0 168
1977 k| [T 21 6,788 113 Z2,481 23 1,458 10 10 3,442 9,634 o 199
1978 6 m 46 7,444 BG6 2,840 198 1,875 7 16 ’40 15,651 1 113
1979 0 0 16 9,612 A24 2,847 112 3,108 19 an 920 19,365 2 261
1980 1w a14 4 11,302 2,275 4,793 fd 3,275 5 23 4,3 27,970 0 In2
1981 51 590 44 7,570 1,453 2,934 123 1,676 25 a7 147 29,230 2 245
19682 20 |22 25 6,729 1,243 2,263 146 3,153 16 n 2,101 26,677 3 266
1983 9 401 6 4,951 1,527 1,670 158 957 17 a6 1,934 24,57 T 409
1984 12 571 a6 3,199 1,108 2,058 264 1,514 21 23 761 25,862 2 465

1985 11 762 11 3,655 1,282 1,707 150 1,444 10 22 i, 168 20,307 n 334
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Table ||| #5 Landings of principal commercial specles from the Albemarle Sound area, Morth Carolina, 1972-1985 (in thousands of pounda)

River Tlue— Slrtrffgai = Striped White Floe Tard

Werring  fish Catfish  Croaker  Flounder Weakfish  Shad Spot  Hass Perch  Shrimp  Crab  Clam Oysters
1972 11,2317 22 2,353 19 121 26 130 23 314 190 0 1,499 0 0
1973 7,925 f 1,875 29 73 10 il 19 535 139 0 1,647 (4] 4
1974 6,205 27 1,718 282 102 16 117 a9 449 m 44 1,B63 (1] (]
1975 5,949 26 1,633 293 232 51 a7 18 636 272 0 1,439 0 1
1976 6,401 73 1,481 442 215 m 74 11 676 178 0 922 0 3
1977 8,520 15 2,047 246 1 a1 80 19 470 258 0 1,051 0 18
1978 6,570 4 1,688 145 22 41 159 21 525 483 3 2,796 0 6
1979 5,031 Ha 1,496 1,062 41 246 1S 143 327 kvl 0 2,708 0 44
1980 6,179 45 1,403 |02 6 137 69 129 m A2 an 1,959 0 13
1981 4,560 n 1,672 165 59 40 &7 33 m 340 5 1,905 0 14
1982 9,408 63 1,165 894 62 99 119 232 228 634 15 6,264 0 25
1983 5,859 IR 1,014 380 201 T4 216 48 289 452 10 6,375 16 iz
1984 6,493 64 1,284 531 129 124 227 6l 476 417 4 2,813 21 49
1985 11,537 40 1,238 353 121 52 149 19 270 679 98 5,446 12 10
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Table I-2¢ Landings of principal commercial species from the Core Sound area, Morth Carolina, 1972-1985 (in thousands of pounds)

SPECIES

Rver  Bluoe Fmerican Striped White Plue Tard

Herring fish  Catfish Croaker Floamder Weakfish Shad Spot Bass Perch  Shrimp Crab Clam Oysters
1972 0 113 0 463 393 171 5 1,737 <1 0 1,052 2,195 77 61
1973 0 349 0 1,322 503 369 3 2,985 1 0 1,083 1,619 134 27
1974 0 CER] 0 1,190 m 287 6 1,465 0 0 3,028 2,316 40 47
1975 0 357 0 993 472 239 0 5,025 0 0 1,430 1,747 13 53
1976 0 319 0 A58 438 n2 0 906 0 0 1,469 1,890 ] 13
19717 0 153 0 1,173 268 424 k] 1,313 ] ] 1,052 1,218 533 49
1978 0 105 0 ns 439 217 7 1,194 <1 0 901 3,597 470 45
1979 0 168 0 132 955 168 ] 2,319 0 0 1,676 3,081 686 128
1980 0 242 0 533 776 410 17 1,968 0 0 2,224 3,058 777 a4
1981 0 138 0 M5 590 16 2 1,020 0 0 794 3,067 650 56
1982 0 123 0 192 498 300 5 983 0 0 1,480 2,925  B70 61
1983 0 183 0 256 647 434 3 1,368 0 0 1,810 2,096 To0 56
1984 0 128 0 174 941 282 11 917 0 0 1,434 2,661 T4 49
1985 0 175 0 158 438 233 10 1,292 0 0 1,335 2,809 836 49




II1.8.4.3 Catfish

Channel catfish and white catfish are primarfly taken in westerr
Albemarle Sound and the Chowan River in pound nets, gi1l nets, and catfish
pots. Landings have varifed, generally trending downward, since the rid
1970's, Catfish are quite tolerant of degraded water quality, especially
low oxygen levels, They are, however, susceptible to red scre disease, 2
bacterial infecticn prevalent in the Albemarle Sound area during the
1670's, Little biological research has been conducted on catfish in the
,1bemarle area, and no cause can be stated for the apparent decline in
landings.

117.8.4.4 Croaker

Atiantic croaker is one of Morth Carclina's most important
finfish for both commercial and recreational fishermen, Some large year
classes were produced during the mid-and late 1870's and provided record
landings during 1976-198C. During this pericd, large numbers of three-and
four-year-old fish were taken, especially in the ocean. Recent landings
have generally come from the estuarine fisheries using long haul sefnes and
pound nets, with few large fish being taken, Reasons for the increase and
decline in croaker abundance are unknown, but are probakly due to
environmental conditions in ocean spawning areas and estuarine nursery
areas. Extreme winter temperatures may cause mortality of eggs, larvae, or
early juveniles.

111.8.4.5 Flounder

Three species of flounder support North Carolina's most
importart commercial finfish fisheries, as well as important sport
fisheries. A1l three species spawn in the ocean during the winter, and the
young utilize nursery areas of the Albemarle-Pamlico complex. Summer
flounder is the most irportant species and accounts for almest all of the
oceanic catch. The harvest of southern flounder and Gulf flounder is
restricted almost entirely to estuarine waters because of these two speciss
appear to be restricted to the estuaries and very near-shore ocean area,
and thus are not available to the ocean traw] fisheries., Landings of
summer flounder have declined along the Atlantic coast from North Carolina
to southern New England. Because of market demand, fishing pressure is
very heavy which may be a cause for the decline. The Albemarle-Pamlico
system may be the major summer flounder nursery area for the entire
Atlantic coast.

111.8.4.6 Weakfish

Generally called "grey trout" in North Carclina, weakfish
utilize estuarine waters for spawning and nursery areas, Commercial
catches reached their peak during 1978-84, with most of the increased catch
coming from the ocean. Most of the estuarine harvest is taken with long
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haul seines and pound nets. Commercial landings have fluctuated widely all
along the ceoast. Peak landings in Mew England have reflected increased
Tandings further south, while weakfish virtually disappeared from New
England during periods of reduced abundance further south, The historic
centers of abundance appear tc be Pamlico Scund and Chesapeake Bay,

Reasons for the wide variations in abundance over time are unknown,
Weakfish appear to be fairly delicate fish and are quite susceptible to
disease. They have exhibited ulcerative mycosis infections in the Pamlico
River during recent years.

111.8.4.7 American Shad

During the early 1900's, American shad was the most important
commercial species in Morth Carclina. Landings declined from more than E
million pounds in 1896 and 1897 to the million pound range and below in the
1830's. The lowest landings on record occurred during the mid=1970's, with
some improvements in landings occurring in recent years., Like river
herring, American shad enter coastal streams in the spring to spawn, Shad
stocks all aleng the Atlantic coast have been affected by loss of spawning
areas due to construction of dams on ceoastal rivers, as well as by
industrial and municipal pollution of rivers, and over—fishing of some
stocks, Changed eating habits have resulted in reduced market demand for
shad, although seasonal demand remains high in some areas. Intensively
managed shad stocks in New England are increasing with habitat improvement
and contrel of the fisheries. Such management has not besen attempted in
Morth Carclina, where the major fisheries are in Pamlico and Albemarle
sounds rather than in the coastal rivers,

III.B.4,8 3Spot

Spot 2re similar to croaker in spawnings, nursery areas,
distribution and fisheries. Long haul seines in Pamlico and Core Sounds
constitute the principal harvest gear. Spot is usually one of the most
abundant estuarine fishes of Morth Carclina, and is wvery important tc sport
fishermen. Landings of spot vary widely from year to year, gensrally
indicating population changes. Reasons for the wide fluctuations are
unknown, but are probably related to environmental conditions.

ITI.B.£.,2 Striped Bass

Striped bass populatfons are found in all of North Carolina's
major coastal streams. (Cape Fear River, Neuse River, Pamlico-Tar River,
Roanoke River-Albemarie Sound). The Roancke-Albemarle population is the
largest and supports the most important commercial and recreational striped
bass fisheries, During periods of high abundance, this stock probably
contributes to the Atlantic migratory population which migrates along the
coast from North Carolina to New England. Reproductive fazilure for the
Tast 10 years in Chesapeake Bay has resulted in extreme restrictions on
etriped bass fishing from Chesapeake Bay northward. A similar situation
exists with the Albemarle-Roancke stock, although fishing
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restrictions are less severe in North Carolina. Reproductive success, as
measured by relative abundance of juveniles, has been below average since
1977. PReasons for poor reproduction are not known for certain, but appear
related to poor water quality. The commercial and sport fisheries have
been supported, to some degree, by stocking of young fish in 1881 and each
winter since 1983, The naztural stock, which spawns mostly in the Fall Line
area of Roanoke River, is extremely depressed. Data for 1985 and 19B6
indicate further decline in the spawning stock, with fewer mature females
available each year. Eecause of coastwide restrictions, market demand is
greatly reduced, and prices are lower then they were a few years ago.
Landings have declined due to a combination of reduced abundance and
restriction of the fishing season by regulation.

I111.8.4.10 White Perch

A slow=growing fish related tc striped bass, white perch has
replaced striped bass 25 a2 target species for many Albemarle Sound
fishermen. White perch and striped bass are sought by g111 net fishermen
in Albemarle Sound, leading to problems in taking striped bass 2s bycatch
in the white perch fishery. White perch spawn in the lower Roanoke and
Chowan Rivers and utilize most of the Albemarle Sound area as a nursery,
They are especially susceptible to red sore disease, which may be
responsible for the extremely low landings of 1980.

117.8.4.11 Shrimp

Brown, white and pink shrimp all contribute to North Carelina's
chrimn harvest, with brown shrimp supporting the major summer fishery,
especially in Pamlico Sound. As an annual crop, shrimp abundance depencs
entirely on annual climatclogical conditions, which influence salinity and
temperature in nursery areas, Thus, landings fluctuate widely from year to
year. Especially critical for brown shrimp are nursery conditions during
Ffpril and May each year, Wamm, dry weather during the spring of 1985
resulted in the largest shrimp harvest in North Carolfna in 30 years., In
contrast, wet condftions in the spring of 1984 produced a poor crop of
trown shrimp., The contrasting situations in 1984 and 1985 demonstrate the
importance of climatological conditions for commercial fishing.

I11.8.4.12 Blue Crabs

In terms of total harvest, value, numbers of fishermen, gear,
processing plants, ancd employment, blue crabs suppeort North Carolina's most
important commercial fishery. Effort and landings increased steadily since
the mid=1970's, and reaching 211 time peaks during the early 1980's, before
starting a decline which continues to the present time. Pamlico Sound is
the center of the fishery, although contributions from Albemarle and Core
Sounds have increased. PElue crabs may not have been fully exploited prior
to the rapid increase in fishing effort during the 1970's, but they
probably are today. Blue crabs are essentially an annual crop 1ike shrimp,
so annual environmental veriations probably dictate populaticn size.
Controlling factors, however, are not known.
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I11.8.4,.12 Hard Clam

Hard clams supported a minor fishery located mazinly in the
southern coasta2] area, Abundant stocks in Core Sound are harvested by
kicking (using propeller wash to dislodge clams from the bottom sc that
they can be captured in a small trawl towed behind the boat) in the winter.
Harvest during warm weather with hand gears also developed rapidiy to
supply northern markets., The same pattern continues today. Landings
during the last four years have been fairly stable, suggesting that clams
are fully exploited under current fishing and management conditions.
Demand from northern markets has driven the price steadily upward,
resulting in significant management problems. Control of clam harvest in
areas polluted by sewage, in grass beds, and oyster rocks which are
productive habitats for other species (crabs, shrimp, bay scallops,
cysters) has been difficult.

ITI.B.4,14 Oysters

North Carolina possesses thousands of acres of potentially
productive oyster bottoms. Much of this habitat is around the perimeter of
Pamlico Sound. Oysters can tolerate the wide variety of conditions found
in the area as long as the oysters have the proper substrate. The Division
cf Marine Fisheries annually plants about 300,000 bushels of shells in the
Pamlfce Sound area to serve as substrate for oysters. Oyster landings from
the Pamlico Sound have generally increased in recent years which is
probably due largely to this management program, Some environmental
problems are becoming more important however, such as (possibly) decreasing
general salinity--some oyster rocks in western areas are nc longer
productive-—and oxycen depletion episodes. In 19285, several hundred sguare
miles of Neuse River, Famlico Sound and Pamlico River bottoms were
virtually devoid of oxygen for several days, resulting in reported oyster
mortalities in some areas. Further development of processing facilities
and the state management program, combined with improvements in water
guality., should lead to long=-term increases in oyster landings.

I11.8.4.15 Seafcod Processing

Processing of seafood is becoming more important every year,
especially in coastal areas where job opportunities are limited. About 25
blue crab processing facilities in the Pamlico Sound area make North
Carclina a center for this industry. Increased finfish catches resulted in
small fish processing facilities being added to existing operations during
the early 1980's, Improved oyster stocks have led to a return of smaill
oyster shucking houses in some communities of the Pamlico Sound area.
Table III-27 shows the number of seafood processing plants and value of
processed products for the counties surrounding Albemarle and Pamlico
sounds during 1975-1985%.
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Table ;7 Seafood processing plants and processed product value for the
Albemarle=Pamlioo area, North Carolina, 1975-1985.

Year Ho. plants Processed products valoe
1975 75 21,351,000
1976 6% 21,558,000
1977 &7 22,835,000
1978 68 21,065,000
1979 80 35,115,000
1980 83 12,481,000
1981 a6 41,756,000
1982 a0 41,360,000
19m3 93 50,107,000
1984 98 54,663,000

1985 97 59,197,000




I11.8.5

Significant Trends

F number of trends in the commercial fisheries are apparent from
examination of landings data.

1.

L
=

111.8.5

1.

Landings of the major finfishes, all of which have fairly similar
1ife histories and are tzken by the same fishing gears, reachec
historic peaks in the late 1870's-early 1980's and have since
declined. Reasons for the the decline have not been defined.

Landings of anadromous fishes (fish which spawn in freshwater tut
spend most of their 1ife in saltwater--striped bass, American
shad, river herring) have declined since at least the early
1970's, The American shad decline may be due to habitat
degradation. River herring initially declined because of
excessive catches by foreign vessels in the ocean, but recovery
has probably been impacted by poor water quality in the Albemarile
Sound spawning and nursery areas. Reproduction of striped bass
in Roanoke River has apparently been unsuccessful since 1977,
This protlem may also be due to water quality problems,.

Landings of blue crabs, North Carclina's most important
commercial fisheries species, reached peak levels in the early
1980's and have declined since for unknown reascns,

The hard clam fisheries of Core Sound are probakly producing near
their maximum potential, given the existing regulatory controls
gnd mix of harvest methods used.

Oyster landings are highly dependent on state management efforts,
and landings appear to respond gradually to such efforts.

Expected Qutcomes

Contfnuation of downward trends in commercial landings a2t current
levels of fishing intensity probably indicates declining stocks.
Current or increasing levels of fishing pressure on such stocks
will lead to increased social conflicts among all fishermen
{(commercial and sport) for access to the available resources,
with resultant calls for the state to "solve" such problems.

Continuing stock declines, initially attributable to pollution,
environmental condition=, or natural varifations in abundance,
will 1ikely be magnified by fishing mortality from commercial and
recreational fishermen., Such a situation will result in the need
for restrictions on fishing to attempt to "solve" problems

originally created by pollution or natural conditions, not by the
fishermen.

Continued faflure of Roancke River striped bass to reproduce
successfully could necessitate drastic fisheries restrictions
affecting other Albemarle Sound fisheries which take striped bass
only incidentally to other target species.
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Lack of recreatiocnal fisheries data comparable to available
commercial data will continue to hamper analysfis and management
of North Carolina's estuarine and marine fisheries.

The eventual abundance of harvestable adults of virtually alil
seafood species is probably determined early in 1ife, most 1ikely
during egg, larval cor early juvenile stages. The eventual
survivors of a given year's offspring are called a "year class.”
The vast majerity of North Carolina's important fish species
occupy estuarine areas during their larval and juvenile periods.
Thus, these areas serve as nursery areas. With few exceptions,
the role of various environmental factors on the size of a year
class and function of nursery areas is unknown. These factors
must be identified and their influence delinsated.

The factors influencing year class formation may or may not be
affected by man's activity. Some factors, such as freshwzter
inflow, sedimentation, organic loading, nutrient input, and
habitat alteration are most definitely influenced by man. The
degree of man's influence on such factors must be detemined, and
where negative effects are found, efforts to minimize man's
impacts should be implemented. Positive effects should similarly
be utilized to improve productivity.

Like agriculture, commercial fishing is a basic food producer and
provides products for consumers and employment for thousands of
North Carolinans. PAgain, Tike agriculture, commercial fishermen
are being severely impacted by environmental degradation, less of
productive areas, and economic factors., Specific policies have
been developed at the state and federal Tevels addressing
protection and maintenance of the "family fam." Similar
policies may be needed for North Carolina's commercial fishermen,
especially those whe rely sc heavily on the estuarins rescurces.
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111.9 Sport Fishing and Recreaticnal Boating in the Albemarle-Pamlice
Region

111.9.1 Introductfion

Sport fishing and recreational boating in the Albemarle-Pamlico
estuarine system are discussed in this section. Specific datz on the
number of boats registered in the area and the availability of boating
access areas or launching ramps are presented. This section also addresses
the majer types of sport fishing habitat available and utilized in the
area, and estimates of sport fishing effort and harvest in specific
locations of the study area are presented and discussed.

Boat registrations are based on the total number of vessels registered
in the counties that border on the waters included in the study erez.
However, boaters and anglers who are residents of areas beyond the study
region 2l1so utilize the study arez to a great extent.

111.9,2 Characterizaticn of Uses
111.9.2.1 Boating

Boating in the Albemarle-Pamlico system is primarily for the
purpose of recreational sport fishing. However, boating for the purposes

of commercial fishing, safling, skiing, and other recreation is also common
in the study area.

111.9.2.2 Sport Fishing

The upstream areas of the major tributary rivers of the system
are freshwater and are characterized by rocky or sandy bottoms, fast flows,
usually turbid waters, and a well defined streambed. This {5 particulariy
true of the streams 1n the southern portion of the syster such as the
Roanoke, Tar-Pamlico, and Neuse Rivers which originate in the Piedmont
regions of North Carolina and Virginifa. Other tributary streams which
originate in the Coastal Plain are shorter in length, have sand or mud
bottoms, relatively slow flows, and poorly defined streambeds. Sport
fishing catches consist primarily of largemcuth bass, crappie, other
sunfish, varfous catfishes, pickerel, and yellow perch,

Extent of the upstream intrusion of brackish water (salinity of 1 t.12
ppt.) depends on seasonal rainfall amcunts. Thus, fish species with very
broad salinity tolerances comprise the fish community in the brackish water
zone, Striped bass and white perch are major comnonents of the sport
fishery catch.

The eastern portion of Albemarlie Sound, most of Pamlico Sound, and
Croatan, Roanoke, and Core sounds constitute the saltwater portion of the
study area, S5alinities range from 12 to 35 ppt. The sport fishing catch
in this region is primarily made up of marine species fncluding croaker,
spot, trout, flounder, channe)l bass, bluefish, and whiting.
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R significant seasonal hook-and-line fishery also occurs for
anadromous fish species throughout the Albemarle-Pamlicec system., Striped
bass, American shad, hickory shad, alewife, and blueback herring are
eagerly sought by recreational anglers during the spring spawning runs.

In addition to the hook-and-Tine fisherfes, a substantial recreational
special-device fishery for nongame fish species occurs primarily in the
tributary streams, Special devices include nets, traps, and spears. Only
fish species that are not specifically defined as game fish may be taken by
these gears.

117.9.3 Baseline Data

I111.9.2.1 Boating

Over 49,000 boats are registered in the 25 counties that border
the study area (Table JII=-22). This is approximately Z3% of the Z18,000
total boats registered in North Carolina. Sixty-four publicly owned
boating access areas (launching ramps) are located withing the study area,
These are supplemented by at least 117 privately owned or commercial access
areas that are available for public use in the study area,

117.9.3.2 Sport Fishing

Ir a creel survey conducted on Albemarie Sound and its
tributaries from February 1977 through January 1980, hook-and=1ine sport
fishermen exerted an annual average of 447,242 party-hours of fishing
effort on this portion of the study area (Table III-29). Fishing parties
averaged about 2.4 anglers in size. Thus, in excess of 1 million hours of
angling effort were exerted annually (Mullis and Guier 1981), From 433,00C
te over 1.3 million fish per year were caught by sport anglers on Albemarle
Sound during that period (Table II1I-30). White perch and sunfish were the
more important species in the harvest (Mullis and Guier 1981),

A total of aimost 88,000 angler-hours of hook-and=1ine sport fishing
effort were exerted on the middle reach of the Neuse River from US 17
bridoe to the mouth of Fitch Kettle Creek and on tributaries to the river
in 1981 (Tatle III-31). Over 70% of this effort was exerted by anglers
fishing from boats. A major portion of the effort was expended in the
tributaries to the river, Almost 66,000 fish were harvested from this
portion of the study area by sport fishermen in 1981 (Table III-32},
Sunfish were also the dorinant fish species in the harvest from this
Tocation (Borawa 1983),

Specific estimates of sport fishing effort and harvest on the
remainder of the Albemarle-Famlico system are not available. However, the
National Marine Fisheries Service has estimated the total number of sport
fishing trips and harvest for all inland areas of North Carclina from the
inlets to the freshwater-saltwater interface. 'The Albemarle-Pamlico
estuarine system comprises the vast majerity of the surface water area
encompassed by the MMFS study, and it is expected that the system accounts
for the bulk of the effort and harvest estimates as well,
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Table ni-23 Number of boats registered and boating access areas available for public use in the
Albemarle-Pamlico system.

Number of Boat

Number of Privately Owned
Number of Publicly Owned Boating Access Areas Available

County Registrations (1985) Boating Access Areas for Public Use®

Beaufort 3,640 6 36
Bertie 1,198 0 3
Camden 110 1 8
Carteret 6,169 1 18
Chowan 1,002 2 Iy
Craven 5,073 10 8
Currituck 1,856 2 5
Dare 2,194 6 9
Edgecombe 1,365 3 0
Gates S48 1 0
Greene 639 3 0
Halifax 2,251 2 0
Hertford 1,073 2 3
Hyde 580 1 T
Lenoir 2,750 1 0
Martin 1,319 3 1
Nash 3,464 1 0
Northhampton 951 1 0
Pamlico 1,263 3 10
Pasquotank 1,486 Iy 0
Perquimans 863 2 2
Pitt I, 324 i 1
Tyrrell 338 3 1
Washington 1,069 2 1
Wayne 2,978 . _ 0
Totals 49,103 6l 17

*Approximate



Table I-2f. Total of estimated annual sport fishing effort (party-hours)
on Albemarle Sound during the period 1 February 1977 through
31 January 19801%,

February 1977- February 1978- February 1979~
January 1978 January 1979 January 1980 Mean
473,039 455,731 512,958 Ly7, 242

IMullis and Guier 1981
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Table [i-30.Estimated total harvest of nine major fish species and all other
species from Albemarle Sound during the period 1 February, 1977
through 31 January, 1980. The top figures are kilograms and the
bottom figures are numbers of fish each set'.

Harvest

Feb., '77= Feb. '76=- Feb. '79-
Species Jan. '78 Jan. 'T9 Jan. '80 Mean
Largemouth bass 21,286 27,193 62,893 40,457
39,519 39,547 88,705 55,924
Striped bass 32,600 14,023 5,694 17,439
33,202 16,599 5,235 18,345
Sunfish 25,2U1 35,116 15,229 25,195
162,023 168,393 133,955 154,790
Channel catfish 50,527 34,479 31,479 38,828
86,653 45,008 61,690 6L, 450
Crappie 26,793 3,897 8,219 12,968
109,481 14,546 27,340 50,456
White perch 70,652 18,955 7,182 32,263
398,693 128,182 69,837 198,904
White catfish 935 1,758 T4E 1, 146
1,251 1,598 2,058 1,636
Weak fish 15,897 3,084 349 6,443
56,379 7,802 1,162 22,448
Spotted sea trout 10,458 1,653 g L,0&0
17,055 2,335 30 6,473
Cther species 135,177 15,831 10,629 53,879
Lkpo,a972 63,172 43,352 182,499
Total 399,566 155,983 142,429 232,658
1,347,228 487,172 433,364 755,925

lyullis and Guier 1981
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Table 1Il-3.Total estimated sport fishing effort (angler-hcurs) on
the middle Neuse River during 19817

Location Type of fishing Effort (hours)

Us 17 to Boat 19,0u8

Streets Ferry Bank 15,874

Eridge

Streets Ferry Boat 4, 153

Eridge to Piteh Bank 6,160

Kettle Creek

Tributaries ¢ 38,087
Bank 3,532

Total Boat 62,188
Bank 25,566

leorawa 1683
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Table W-3.Estimated total harvest of nine major fish species and
all other species from middle Neuse River during 1981.
The top figures are kilograms and the bottom figures
are numbers of fish in each =setl,

Species Total Harvest
Striped bass 29
29
Largemouth bass 2,869
3,884
White perch EQ
231
Sunfish 6,817
49, 461
Crappie 954
3,754
Catfish 2,439
3,743
Yellow perch 298
1,322
Shad (hickory and American) 51
103
Channel bass 193
' 2,353
Others 979
887
Totzl 14,719
65,737

lEDrawa 1983
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NIFS estimated that over 1.8 millfon recreational fishing trips were
made in North Czrolina's inland areas in 1985. Over 8 million fish were
caught by sport fishermen of which 5.5 million were harvested (Table
I111-22). Spot, pigfish, flounders, and croakers were the major species in
the harvest (personal communicatfon, Ronald J. Essig, National Marine
Fisheries Service).

Hassler, Hi11, and Brown (198l) estimated the sport fishing effort and
harvest of striped bass from Albemarle Sound and Roancke River in the late
1960's and 1970's. From 1970 through 1980, the number of fishing units
(bow nets and rod and reels) used in the Roanoke River ranged from 4,18° to
10,209 per year. From 15,239 to 65,399 striped bass were estimated to have
been harvested from the Roanoke River each year during this perfod. From
1967 to 1973, 6,005 to 12,360 boat-days of sport fishing effort were
estimated to have been exerted annually cn Albemarle Sound for striped

tass. It was further estimated that 30,783 to 96,170 striped bass were
harvested annually.

I111.9.&4 Significant Trends and Expected Outcomes

111.9.4.1 Boating

Boating pressure on eastem North Carolina waters, particularly
the Albemarle-Pamlico estuarine system, is increasing at a rapid rate. The
increase in number of marinas that support boating activity (gas docks,
sewage pumpout stations, etc.) is evidenced by high numbers of Coastal Area
Management Act permit review requests for these businesses. A number of
news publicly-owned boating access areas are constructed each year and
existing areas are rencovated and upgraded to meet the demands for adequate
boat launching facilities. The N.C. Wildlife Rescurces Commission is alsc
in the process of implementing a Development Program to be funded with
newly authorized federal afid monies which will improve boating access to
small streams.

An increasing amount of the boating pressure that is being exerted on
Albemarle-Pamlico system is not related to sport or commercial fishing.
Sailboating, regattas, speed boat races, and other water oriented events
are becoming common on Albemarle and Pamlico Sounds and thelr major
tributaries. Conflicts between these uzers and sport and commercial
fishermen are inevitable.

111.9.4.2 Sport Fishing

Tota) annual sport fishing effort on Albemarle Sound dec)ined
between 1977 and 1980 (Table 1II1=29). The annual harvest of most major
species alsc declined during that pericd (Table ITI-30). However, the
annual harvest of largemouth bass more than doubled from 1977 tc 1979
(Table I11=-30). Sport fishing effort for this species also increased
dramatically from approximately 96,000 party-hours in 1977-78 to over
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Table IiI-3. Estimated number and weight of fish caught and harvested by recrea-
tional fishermen from inland areas of North Carolina in 1985'.

Number of Fish Caught

Species Total Weight of Fish Harvested (lbs)
Sharks 33,089 4,816
Herrings 24,573 2,713
Toadfishes 53,914 13,186
White perch 129,511 30,245
Striped bass 6,514 9,334
Black sea bass 6l4z,229 4G, 648
Bluefish 291,558 128,095
Pigfish 1,082,554 162,175
Pinfish 998,900 63, 454
Spotted sea trout 112,294 161,838
Weakfish 183,686 152,318
Spot 2,391,667 ' 836,746
Kingfishes 161,098 89,388
Croaker 637,565 174,362
Red drum 13,799 39,580
Mullets 250,852 200,657
Summer flcounder £63,072 472,998
Puffers 121,953 10,825
Other species 366,553 3G, 404
Total 8,195,381 2,651,891

IPersgnal communication, Ronald J. Essig, National Marine Fisheries Service
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153,000 party~hours in 1979-80 (Myllis and Guier 198l1), This 1s indicative
of the overall increased interest in largemouth bass fishing that is
currently btelng experiencec throughout the United States (Van Horn and
Birchfield 1981). Van Horn and Birchfield (1981) reported that fishing
pressure exerted for largemouth bass in rivers and streams in Nerth
Carolina, most of which are tributaries of the Albemarle-Pamlicc system,
increased from 2,853 angler hours in 1975, to 22,403 angler=hours in 1980,
Several bass fishing tournaments are held con major tributaries to Albermarle
and Pamlicoc Sounds on many weekends of the spring, summer, and fall months.
Conflicts between bass tournament fishermen and other anglers have become
common and are expected to increase,

The harvest of striped bass from Albemarle Sound has declined in
recent years to record low levels, This decline is due to the failure of
the populaticon to produce 2 strong year class since 1970 (Rulifson et al.
1686). Extensive research is befng conducted tc determine the cause(s) of
reproductive failures of this population, but the factors leading to the
decline have not yet been identified. " Stocking of hatchery rezred advanced
fingerling striped bass 1s being conducted to bolster the natural
populations. The stocked fish and remnants of the naturally produced
population are now supporting sport and commercial fisheries in the
Alberarie Sound regfon. Stocking, however, cannot continue indefinitely.
If the causes of natural reproductive failures cannot be identified and
corrected soon, the fisheries for this species in this area may scon
disappear,

Sport fisheries throughout the Albemarie—Pamlico estuarine system are
1ikely to dirinish 2s a result of increasing human development of the zrea.
In addition to the increase in fishing pressure, development also leads to
{ncrezse in polluticn and contaminant inputs, and an overall decradaticn of
the hatitat.

111.9.5 Critical Issues

The 1css and/cr degradation of quality fishery habftat constitute
the biggest threat to the fishery resocurces of this area. Developrent
within this region must be carefully planned and appropriate safeguards
taken to avoid extensive damage to the recreational, commercial, and
esthetic values.

Conflicts between the varfocus users of the Albemarle-Pamlico estuarine
system is a major issue that must be addressed and resoclved by the
regulatory agencies in the near future. Despite the large size and
extensive cpen-water areas of the system, many areas are becoming
increasingly crowded during high use periods, f.e. summer weekends and
holidays. Conflicts for space between recreational pleasure boaters
(skfers, speed boats, saflboats, etc.) and sport and commercial fishermen
are likely to become a major problem. Largemouth bass fishing tournaments
are becoming frequent events on the tributaries to the sounds. Conflicts
between tournament anglers and other sport fishermen due to congestion of
boat launching ramps, competition for fishing space, and.excess pressure on
the resource are numerous,
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Provisions must be made for an anticipated further increase in
recreaticnal boating and fishking pressure on the Albemarle=Pamlicc systen.
Additional toat launching ramps will be needed, particularly in popular
high-use zreas. Boating access in the smalier streams will also need tc be
improved by removing debris to facilitate boat passage. Consideration
should also be given to those anglers who do not fish from boats. Fishing
access areas for shorebound anglers can be develcped through the
construction of fishing piers and clearance of shoreline brush and
obstructions.

The fisheries for several important fish species in the
Albemarle-Pamlico estuarine system have declined in recent years. Striped
bass populations, particularly in Albemarle Sound, have been in a state of
decline since the mid 1970's. This decline has necessitated severe
restrictions on creel and size 1imits for this species, Restrictive size
1imits on flounder and channel bass have been imposed in recent years to
prevent overfishing of the populations. More restrictive size 1imits have
2lsc been imposed on largemouth bass. Proper management of the fishery
resources and habitat will be necessary to assure high quality sport
fisheries for the region in the future.
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IT1.10 Wild1ife Rescurces in the Albemarie-Pamlico Region

I17.18.1 Introduction

The Coastal Zone Management Act of 1972 defines an estuary as
"that part of a river or stream or other body of water having
unimpaired connection with the open sea, where the sea water is
measurably diluted with fresh water derived from land drainage." Of
the six major sounds in eastern North Carolina (Currfituck, Albemarie,
Pamlico, Core, Back, and Bogue) the Albemarie and Pamlico zre the
largest.

These estuaries are of vital importance to resident, transient and
wintering wildlife species. Wetlands connected to this system include
cypress-gum swamps, pocosins and coastal marsh, These wetland
components serve to protect the integrity of estuaries and their
tributaries, Therefore, some forestry practices, agriculture, mining,
and human habitation have had negative impacts on all components of the
total system, thus, an urgent need to protect estuaries from further
degradation.

On April 14, 1986, the North Carolina Wildlife Resources
Commrission adopted 2 resclution that called for additional protecticon
of the Albemzrie-Famlico estuary, and urged that these waters receive
federal designation as an "estuary of national significance."
Legislation is presently being considered in the U.%. House of
Representatives and Senzte that would appropriate funds for the cleanup
and protection of the nation's estuaries.

I11.10.2 Major Wildlife Resources

The Albemarlie-Pamlico system is recognized as the most
important component of wintering waterfowl habitat in eastern North
Carolina. Mid=-winter waterfowl surveys have consistently shown that
the majority of wintering Canada geese, snow geese, tundra swans,
brant, diving ducks, and sea ducks utilize this estuary system for
feeding, loafing and roosting. In addition, 1t 1s estimated that
approximately 40 percent of all wintering puddle ducks utilize the
area,

Mid=-winter aerial surveys in recent years have revealed the
following numbers of wintering waterfowl in the Albemarie-Pamlico
estuarine area: Puddle ducks 50,000-100,000 (approximately 30,000
black ducks and mallards), divers 100,000, Canada geese 25,000, snow
geese 20,000, tundra swans 75,000, brant 2,000, and 20,000 sea ducks,
The resident black duck population is estimated at 2,000. Webless
migratory game birds wintering include rafls, gallinules and coots.
Surveys have shown coot populations to average 15,000-20,000.
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Ameng waterfowl utilizing the area, there are three identifiable
different trophic types included: fisheaters, benthic mollusk eaters
{clams, snails, etc.), and herbivores. Mergansers prey almost
exclusively upon fish. The scaup, scoters, bufflehead, common
goldeneye, and to a lesser degree the ruddy duck, redhead, and black
duck feed on benthic invertebrates, preferring clams found in shallow,
occasfonally fntertidal habitats along shorelines. Most other ducks,
geese, brant, and swans are largely herbiveres. However, in consuming
quantities cf vegetation, many of these species also ingest benthic
invertebrates and should, therefore, be considered omnivorous,

Nongame birds that frequent and are dependent upon the system
include various species of raptors, wading birds and shore birds.
Rapters include the endangered bald eagle. Presently, there are only
two known active nests remaining--one in Washingteon and the other 1in
Hyde County. Other raptors include the osprey, marsh hawk and a few
species of owls. Estuaries provide the food sources (fish, rodents and
birds} and habitat needs for these species. Also, the transient
peregrine falcon is commonly found during fall migrations, Cther
categories of nongame birds include diving water birds (grebes, loons
and cormorants); waders (herons, egrets, yellowlegs, and ibises);
shallow probing and surface searching shore birds (sandpipers, plovers,
knots, and cystercatchers); deep probing shore birds {godwits, willets
and curlews); and aerial searching birds (tems, gulls, skimmers,
pelicans, and kingfishers). Foods sought by these species include
small fishes, crustaceans, insects, amphipods and invertebrates,

The estuary system supports an abundant furbearer resocurce
fncluding river otter, raccoon, mink, muskrat, opossum and nutria.
Also, the area represents the northern most range of the American
alligator which was recently reclassified from "endangered" to
"threatensd by simularity of appearance."

I11.10.3 Public Utilization of Wildlife Resources

Hunting for waterfowl is very popular and s available on
public lands, leased private lands and private hunting clubs. Current
estimates of statewide duck and goose hunter numbers are 35,000 and
10,000 respectively. In the estuary area, approximately 1,500 acres of
managed waterfowl impoundments are made available for public hunting by
the North Carolina Wildlife Resources Commission. Current regulations
permit hunting on Mondays, Wednesdays, Saturdays, designated holidays
and opening and closing days of the season. Hunting is allowed
one=half hour before sunrise until 1:00 pm on open days.

Surveys of hunter use and success have indicated an average of
1,000 man-days of recreation provided, with harvest rates of 2.0 birds
per hunter per man=-day on managed impoundments. In addition,
approximately 10 miles of marsh shoreline is available to public
hunting on Commission-owned Jands.
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Individual private impoundments are generally smaller, but in
total acres approach 2,000. Hunting pressure is less intensive and
subsequently, hunter success is usually greater. Leases on private
lands for hunting rights can run as high as $100.00 per acre, and

memberships to clubs can cost thousands of dollars per year depending
on Jocation,

Very restrictive and regulated waterfowl hunting is available on
national wildlife refuges located on Pea Island, Mattamuskeet Lake and
Swanquarter Refuge. Wildlife observation, bird watching and other
outdoor related activities are becoming more popular each year on
state, federal and private lands.

Trapping is very popular in the estuarine area. The intensity of
effort and total harvest are highly variable, however, due to a
fluctuating fur market.

I17.10.4 Current Trends and Critical Issues

Estuaries possess far higher concentrations of nutrients than
the sea itself or than the freshwaters running off from land. The high
nutrient levels stimulate plant growth resulting in high organic
productivity. In particular, nitrogen and phosphorus, the two most
important nutrients for plant growth can be found 1n abundance in
estuarine waters. Estuaries are more strongly influenced by
association with land than is the marine system.

Since the Albemarle-Pamlico estuarine system represents an
abundant food source for many species of resident, transient and
wintering birds,it is imperative that the integrity of the system be
preserved. Wintering populations of many species are dependent upon
reproductive and nesting success in the far north (Canada and Alaska)l.
Therefore, the health of waterfowl and other species is of utmost
importance prior to spring migrations to the north., Birds need
sufficient fat accumulations to withstand the rigors of migration and
toc be successful in breeding and rearing young.

Human impacts are having negative effects on the estuary system.
Forestry and agricultural practices in pocosins have adversely impacted
the system. Drainage through ditching has increased freshwater runoff
and sedimentation into estuaries. Chemicals and fertilizers have
caused eutrophicaticn and algae blooms. Reduction of marsh has upset
the detrital system, thus, reducing an important element in the total
food chain. Accelerated urbanization and industrialization has brought
about expanded problems of waste disposal. Eiodegradable effluents
consume oxygen and eliminate animal 1ife. Mining activities for
phosphate release chemicals causing further eutrophication.

I11.10.5 Future Outlooks and Conclusions

The future will certainly bring with it greater demands for
outdoor related recreational opportunities. Wildlife can persist only
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in numbers that the environment can support. Life cycles of migrating
birds require adequate wintering areas which must provide reguired
foods to sustain and prepare migrating birds for spring return flights
and successful breeding., Demands on the rescurce and costs for already
1imited opportunities will greatly increase.

The management of any population of wild animals is indeed
extremely difficult, and it becomes even more complicated when
management must be accomplished coincidentally with that of other
resources of the land. The Albemarle-Pamlico estuarine system is
threatened by the concentrated development of human society aleng our
coast. Its future existence depends heavily on widespread
understanding of the value to man of this natural ecosystem, and on a
broader appreciation of the strong ties between its neighbors, the
uplands and the ocean.
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II1.1] Tourism and Recreation in the Albemarle-Pamlico Region

IIT.11.1 Introduction

Recreaticnal uses of the Albemarle/Pamlico study area fnclude
overnight stays and day trips. Visitors engage in a broad range of
activities, including swimming, boating, fishing, shellfishing, hunting,
camping, and sight-seeing, as well as simple relaxation and aesthetic
enjoyment of the area's natural beauty. Oceanfront beaches along the
barrier islands forming one boundary of the study area are the dominant
attraction of visitors to the area, but many of the activities pursued
by people at the beach take place in or along the sounds.

Specific infermation about hunting, fishing, and second-home/resort
development is covered elsewhere in this chapter. This section examines
existing sources of data about travel and tourism in the area.

Estimates of travel-relzted expenditures, numbers of overnight
travelers, and employment in travel-related industries in the area are
presented.

I11.11.2 Characterization of Use

Recreation is a significant and growing use of the
Albemarie/Famlico study area. Vacationing on the barrfer fsland beaches
fs increasingly popular, and recent years have brought accelerated
building on the remaining undeveloped, privately owned portions of the
Quter Banks and Carteret County beaches, Other recreational activities
associated with vacationing at the beaches or along the sounds of the
mainland include recreational boating, fishing and hunting, camping or
day-trips at federal and state parks and nature preserves, and
attendance at other features in the area such as historic sites, outdcor
dramas, aquariums, and museums,

Fishing, waterfowl hunting, boating, and swimming are activities
obviously related directly to the estuarine system, and are dependent on
the water quality of the system to some degree. Regardless of the
specific activity attracting people to the area, the visitors have a
direct impact on the estuarine system in terms of waste disposal,
destruction of wildlife habitat, stormwater runoff pollution from
developed areas, and pollution associated with pleasure boats and
marinas,

I11.11,3 Baseline Data

Each year, the Division of Travel and Tourism (T&T) of the
North Carolina Department of Commerce publishes the h Carpli
Travel Survey and the accompanying North Carplina Travel Study -
Technical Report. The study reports monthly figures for the statewide
M.C. Travel Index; attendance and visitation figures for various
federal, state and local attractions or services; estimates of travel
expenditures, employment, and wages for each county; and specfal topics
which vary from year to year.
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Data reported by county can be used in characterizing travel and
tourism in the Albemarle-Pamlico study area. Travel expenditures have
been reported by county for decades, and thus may be useful for
establishing trends in travel in the Albemarle-Famlico regfon. Cther
county data series, such as estimates of person-nights of travel
activity, and estimated and secondary effects of travel expenditures,
have only been published for the past two or three years.

Table III-34 shows travel expenditures for 1975-1985 for the 20
counties bordering the Albemarle and Pamlico Sounds and their
tributaries. PBecause this information i1s published each year in current
dollars, expenditures have been adjusted to constant (1972) dollars in
order to estimate the percentage increase in travel expenditures from
year to year that is not accounted for by inflation alone.

Travel expenditures are estimated in the T&T study from total
statewide hotel and motel sales, These sales are then distributed among
counties on the basis of the county's shares of hotel and motel
receipts. This method of estimating travel expenditures may not give an
accurate estimation of the absolute value of expenditures in individual
counties, particularly in counties in which the small number of
accommodations firms has caused nondisclosure of data for many years., A
small volume of expenditures in a county also may cause the opening or
closing of even a single accommodations enterprise to be reflected as a
dramatic percentage change in the travel expenditures of that county.
Furthermore, a change in business ownership may lead to a change in the
sales tax reporting classification moving the business into or out of
the accommodations sector, even though the nature of the business did
not actually change.

These estimates of travel expenditures include travel which related
to business as well as recreation. Coupling these figures with general
knowledge about the major industries in a particular area, such as the
resort areas along the beaches of Dare and Carteret counties, is & means
of determmining trends in recreation-related travel.

Estimates of person-nights of travel activity by county has been
reported by the T&T study since 1983, Table III-35 presents these
estimates for all 20 counties for 1983, 1584, and 1985, Person-nights
are estimated from total travel expenditures using assumptions drawn
from the 1977 National Travel Survey, adjusted for individual counties
to reflect informed judgement about the anticipated mix of business and
pleasure travelers,

The T&T study presents estimates of person-nights with these
caveats:

"The [estimation] method has been developed as a start on making
estimates of visitors by county. It does not attempt to account
for travel by persons who do not stay overnight, although such
travel appears, from the 1977 National Travel Survey, to account
for about 13 percent of person-trips in North Carolina. Given the
limited data, the results must be considered general and
preliminary. Moreover, care must be taken in comparing these
figures with visitation figures at sites such as the National
Seashores...which base their estimates on different definitions.”
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TABLE 11I-34

1975-1985 North Carolina Travel Expendituresl

Travel Travel % Increase
Expandituresz'3 Expendftures4 From Previocus
Year (Current §) (Constant $) Year

{Constant %)

1575 $ 80,405 $ 64,170 -
1976 92,444 70,193 9,4
1977 118,047 84,743 20.7
1578 131,534 88,219 4.1
1979 219,821 135,275 53,3
1980 242,908 135,702 0.3
1981 328, 830 169,064 24,6
1982 353,357 171,532 1.5
1983 379,958 177,883 %y
1984 519,870 235,876 32,6°
1985 573,742 252,194 6.9

Average annual increase = 15.7%
Average annual increase excluding 1983-84 = 13.8%

leor the following counties: Beaufort, Bertie, Camden, Carteret,
Chowan, Craven, Currituck, Dare, Gates, Hertford, Hyde, Jones, Lencir,
Mzrtin, Pamlice, Pasquotank, Perquimans, Pitt, Tyrrell, and Washington.

Zsource: M.C. Travel Study - Technical Report Annual report by the
Division of Travel and Tourism, N.C. Department of Commerce.

3Current dollars: Nominal value as reported in Travel Study

4Constant (1972) dollars: Nominal value deflated using personal
consumption expenditure deflator (1972=100), 1975-1984 (1985 estimzted)
Source: U.S, Statistical Abstract, 1986,

5This figure fs artificfally large due to the effects of tax law changes
in 1983 causing seasonal rental of cottages and condominiums to be
included 1n the accommodations sector.

I11-99



TABLE Hi-35

Estimates of Person-Nights of Travel Activity
By County, 1983 - 1985

Thousands of Person-Nights

County 1983 1984 1985
Beaufort 214 246 162
Bertie 13 11 11
Camden 5 5 4
Carteret 2213 2538 2845
Chowan &7 94 97
Craven 630 613 681
Currituck 40 38 40
Dare 3725 5844 6431
Gates 8 7 5
Hertford 120 B7 B9
Hyde 268 282 317
Jones 3 4 4
Lenoir 270 270 278
Martin 163 193 186
Pamlico 2 3 )
Pasguotank SE8 597 625
Perguimans 13 12 11
Pitt 770 1132 847
Tyrrell 4 4 4
wWashington 22 21 18
TOTAL 9118 12002 12655

Source: N.C Travel Study - Technical Report

Division of Travel and Tourism, North Carolina
Department of Commerce (1984 and 1985)
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Employment in five travel-related sectors collected by the NC
Employment Security Commission is also presented by county sfince 1983 in
the TAT study. Table I11-36 shows the number of travel-related
employees and percentage of total private sector employment for each of
the 20 counties for 1983-1585. (This information can also be obtained
for earlier years from the N.C, Employment Security Commission,)

Statewide figures are reported in the TAT study based on employment
in seven sectors, the five presented for counties plus bus travel and
gascline stations. Even with the inclusion of these additional sectors,
the statewide percentage of employment in travel-related industries was
approximately 8% in 1983 and 1984. Comparison of this figure with those
ifn Table 3 shows that seven counties in the Albemarle/Famlico study area
are significantly more dependent on travel-related industries as a
source of employment than is the state as a whele,

Although not presented here, attendance figures can be obtained for
state parks in the area (including Pettigrew, Merchant's M{llpond, Goose
Creek, and Jockey's Ridge, as well as others which may be of interest);
the state aquarium at Manteo; the Cape Hatteras and Cape Lookout
National Seashores; and other attractions of the area such as the Wright
Brothers Memorial, These figures incorporate various means of
estimation, and there is an obviously wider margin of error in
estimating visitation at some places than others. These figures may be
of later use, however, in establishing general trends in termms of travel
and tourism in the study area.

111.11,4 Significant Trends

The potential sources of error in county-level data discussed
previously are less serfous fn aggregations of countfes. After
adjusting for inflatfon, and considering these potential estimation
errors, the time series data presented in Table II1I-3% seem to show 2
sfgnificant increasing trend in travel expenditures in the region over
the period 1975-1985.

The average annual increase in travel expenditures over the period
is 15.7%. In 1983, the base used for estimating travel expenditures in
the T&T study was broadened because rentals of homes, cottages and
condominiums to transient users became subject to the state sales and
use tax. This had a dramatic impact on the figures for some counties
having a large number of such units, such as Dare and Carteret. Even
when the percentage increase from 1983 to 1584 is excluded, however, the
average annual increase in travel expenditures over the period is 13.8%,

Although county level data is not shown in Table II1-3%, twe
counties, Dare and Carteret, account for 75% of 1985 travel expenditures
for the 20-county group, up from 60% in 197S.

The data in Table III1-35 show that person-nights of travel in the
study area increased over the years 1983-85, although some counties
showed a decrease over the period. Dare and Carteret countfes agafin
account for the largest share of activity, accounting for over half of
the
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TABLE I1-36

Employment in Five Travel-Related Sectorsl
by County, and Percentage of Total County
Private Sector Employment, 1983 - 19B4

Travel Percent Travel Percent
Related of County Related of County
Employees Total Employees Total
County 1983 1983 1984 1984
Beaufort 664 5.28 795 6.01
Bertie 56 1.14 59 133
Camden 28 7.39 26 7.43
Carteret 1950 19.52 1933 17.85
Chowan 218 6.08 256 6.74
Craven 1835 12.37 1995 12.30
Currituck 104 13.96 106 12.77
Dare 1967 i8.27 2122 36.47
Gates 22 2.B3 24 3.03
Hertford 545 7.87 592 B.58
Hyde 152 13,02 157 17.70
Jones 14 1.65 13 A (W ¢
Lenoir 1201 6.22 1275 £.34
Martin 449 6.65 438 £.29
Pamlico 80 5.47 72 4.74
Pasguotank 718 10.71 735 10.20
Ferguimans 46 5.13 51 H.43
PItL 3326 13. 10 ig08 14.06
Tyrrell B 1.99 B 1.87
Washingten 125 6£.96 150 7.96
TOTAL ' 13510 14505

L ; ;
Air transportation, Restaurants, Accomodations, Amusements,
and Museums.

Source: N.C Travel Study = Technical Report

Division of Travel and Tourism, North Caroclina
Department of Commerce (1984 and 1985)
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persen=nights of travel in the region in each year, Estimates of
persocn=nights have only been attempted at the county level for thres
years, and as noted previously, caution must be exercised in making
comparisons of these data with other types of trave] estimates.

II1.11.5 Expected Outcomes

Data presented in this report show an increasing trend in
travel expenditures in twenty counties of the Albemarle/Famlico Study
area., This trend is especially strong in the counties containing
oceanfront beaches, suggesting an fncreasing demand for coastal
water-related recreational activities.

The general consensus of most recent studies supports the
conclusion that demand for recreational activities in coastal areas will
rise in the coming years. As recreation related travel into the
counties of the Albemarle/Famlico study region increases, human impacts
in terms of waste disposal, destruction of wildlife habitat, stormwater
runoff pollution from developed areas, and pollution associated with
pleasure boats and marinas will become increasingly significant sources
of stress on the estuarine resource.

I1I-103



I11.11.6 Critica) Is=suss

Increased recreational travel intc the Albemarlie-Pamlico study
area will lead to a number of critical issues in terms of conflicts with
other uses of the arsa.

A major impact of recreation and tourism is on shellfish beds and
fishery nursery areas and feeding grounds, caused by one or more of the
following: stormwater runoff from developed land areas; leaking septic
tanks; increased waste loads from wastewater treatment plants; water
pollution associated with recreational boating, especially at marinas;
and conversion of wetlands for development.

Recreation and tourism also have an impact on wildlife resources.
Development of resort and recreational areas may alter or destroy
wildlife habitat at the site. Recreational activities may further
disturb wildlife, even if not directly altering or destroying habitat.

Tourism and recreation leads to demands on sewage disposal systenms,
which in turn can have a negative effect upon recreational activities.
Even when treatment systems are working properly., limited capacity for
assimilation of waste may place siting and density restrictions on
development.

Recreational fishing and shellfishing may have an impact on the

fishery resource, leading to a conflict among all sport and commercial
fishing users of the area.
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CHAPTER 1V
INTEPACTIONS AMONG SOCIETAL USES: COMFLICT AMD COMPETITIONM

IV.l Introduction

A1l human activities described in the previous chapter interact directly
with the Rlbemarie-Famlico estuarine system, Interactfons in six of those
activities (agriculture, cormercial forestry, waste disposal, residentfal and
commercial developrment, mining and industrial development, and national deferse
directly affect water quality or aquatic resources in the estuaries. The
remaining four human activities (commercial fishing, sports fishing, recreation
and tourisn, and wildlife rescurces), depend upon those resources and thus are
affected by medificatiors of estuarine water quality. Figure IV-1 shows a
conceptualizaticn of the relationship between these predeanate1y affecting and
effected societal uses.

sSore interzctions ameng societzl uses are negative, often resulting in
soctel conflict or competition. Reducing these social interactions throuch
maragement w111 require clear and widespread understanding of the environrental
processes through which they are manifested. Gaining such understanding is the
goal of the Albererlie-Pamlico Estuarine Study.

In this chapter, the negative interactions among various societal uses zare
characterized. Megztive interactions are emphasized as a device to concentrzte
effort on existing and potential socfal conflicts, The conflicts, pressures
and competitions are identified, and thefr mechanisms are explored, sc that the
processes medfating necative interacticns can be clearly 1sclated and
ranagerent alternztives can be evaluated. Finally, the conseguences of these
interactions for the estuary are characterized as environmental marnffestations
of the societal use conflicts. In this way, environmental protlems are clearly
tied both to causal mechanisms and societally important consequences.
Subsequent chapters use this use/interaction/consequence framework to fdentify
possible manazerent strategies available (Chapter V) and tc identify managerent
actionable research goals for the study (Chapter VI).

The first step in building causel webs from human activities through
envircnrientzl consecuences to secondarv affects on other human uses is to
fdentify those interactions where conflicts occur. Managers of natural
resource acgencies in North Carolina compfled a preliminary evaluation of the
relative ragnitudes of these negative interacticns, presented as Figure IV-2,
These evaluations include only envirnnmenta11y important negative interactions:
competition for space among various land uses are considered to be outside the
scope of this study, except where environmentally important consequences
result.

The negative interacticns considered to be major include waste disposal
and commercial fishing, mining and industrial development and commercial
fishing, residential and commercial development and commercial fishing, and
agriculture anc¢ commerical fishing., These conflicts result from the point or
noenpoint source pellutien of estuarine waters, coupled to destructicn of
fisheries habitat.
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Voderate conflicts exist between sports fishing and each of the affecting
uses except national defense. batweern forestry and commerciz)l fishing, and
between waste dispesal and wildlife resources. These conflicts are similar in
rature to those above, only less in severity, Additional moderate conflicts
result fror, habitat-modification effects of agriculture, forestry, mining and
industrial development, and residential and commercial development on wildlife
resources, Also, limited assimilative capacity in streams results in moderzte
conflicts between competing generztors of waste: mining and industrial
developrent, residential and commercial development and waste disposal.
Resthetic considerations medizte moderate conflicts between tourism and
recreation, and resfdential and commerical development, mining and industrial
development and waste dispesal. Finally, harvest-related effects are
responsible for ceonflicts between commercial fishing and both fishinn uses.

Lesser conflicts exist between national defense and fishing, national
defense and wildlife resources, and national defense and tourism/recreation.
Tourism and recreation are also irpacted by the other land-conversion related
activities, agriculture and commercial forestry.

Each of these interacticns 1z explored 1n the following sectien in order
te identify the processes through which environmentally important modificaticns
effect cother uses.

IV.2 Characterizaticn of Interzctions
IV.2.1 Major Megetive Interzctions
Iv.2.1.1 Effect of Agriculture on Commercial Fishing (and Sport) Fishing

Widespread conversion of low-lying forested wetland areas to agriculture
cccurred from about 1940-1981 on the Albemarle-Famlice Peninsula with peek
intensity between 1263 and 128l (Fichardson, 19B81; Mctiullan, 1984; Mcliellan,
1985). In order for this activity to occur, dense drainage networks had to be
installed especially In recicns with shallow or deep organic soils (Heath,
1975; Daniel, 1578; Skaggs gt 21., 1980). These drafnage networks have greatly
rodifiecd the hydrelocy of the peninsula, especially the rate and location of
freshwater delivery inte shallow enlargements which serve as primary nursery
areas for estuarine species. This fncrezse in nonpoint scurce runoff has
carried with it large lcads of sediment, nutrients and toxic contaminants
tracitle to agricultural activities.

Furthermore, agricultural trends in the entire tributary basins have
important implications for water-guality mediated effects on fisheries.
Although recent economic troubles have negatively affected agriculture in
general, total harvested acres are up markedly in the region since 1970 (Figure
IN=3). Patterns of concentration of major crops near major tributaries is
depicted in Figure IV-4., Also, livestock in the basins 1= up markedly (Figure
IvV-5). Even though programs afred at improvements in nonpoint source pollution
due to agriculture have been very successful in some.regions, they are just
beginning to be implemented in others.

An analysis of the mechanisms driving the conflict between agriculture and
both fisheries uses is presernted in Figure IV-€. As can be seen, large fluxes
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TRENDS IN AGRICULTURAL DEVELOPMENT

Figure IV-3.

IN THE TAR-PAMLICO BASIN
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Figure iﬁ;é.. o o
LIVESTOCK IN THE TAR-PAMLICO BASIN
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of freshwater, sediments, nutrients, and oxygen-demanding substancerc result
from agriculture, which contribute to 2 varfety of fisheries resource effects.

Impeirment of nursery function and changes in the distributicn and
abundance petterns of sessile estuzrine organisms 1ike oysters have been
related to land-conversion activities (Pate and Jones, 19Bl; Street and
McClees, 1982; DEM, 1985). Dissolved-oxygen-related fish kills 1in the Parlico
River azre becoring more frequent, and are 1inked to loadings cf nutrients and
organic substances and changes in local hydrologic regimes (DEM, 1986a),
Ulcerative sore disease (ulcerative mycosis) and red sore disease (Peromonas
hydrophila) have both been linked to stress related to a variety of point and
nonpoint-derived environmental changes (Esch and Hazen, 198Z; Noga and Dykstra,
1286). In additien, agricultural=derived fecal coliform bacteria continue to
cause or maintain shellfish closures in the region (DEM, 1286b).

Overall,the specific cause-effect relationships between agricultural
loadings due to nonpoint source polluticn and these environmental effects have
yet to be completely understood, but the causal significance of poorly=pleznned
landuse-conversion activities for ectuarine problems is clear.

IV.2.1.2 The Effect of Waste Disposz] on Commercial (and Sport) Fishing

kaste from point scurces in the Albemarle-Pamlico region is rich in
nutrients and oxvycen-demanding substances, both of which contribute to
evtrophication-related dissolved-oxyoen problems. Human peopulations in the
region continue to increase 2t a constant rate, with concomitant sewage loading
changes (see Chapter III). Industrial point sources discharge large volumes in
a1l principal tributaries, up to 85%-80% of total flow in some tributaries at
Tow flow {see Chapter III)., Fisheries effects of this point-source loading of
nutrients, coupled to that frorm nonpointsources, include anoxia-related fish
kills, eutrophicationdriven food chain disruption and 1ikely contribution to
the ulcerative sore disease problems. Toxicants may be contributing to
declines in striped bass larval survivorship in similar estuaries, and may be
invclved in the Albemazrle-Farlico declines (Rulifson, 1988). Finally, fecal
coliform discharges and buffer zones around sewage treatment plants are
responsible for large closures of shellfish beds (DEM, 19856b).

Iv¥.2.1.3 Effect of Fesfidential and Commerical Development on Commercial (and
Sports) Fishing

Monpoint=source runoff from urbanfzed areas in close proximity to
productive nursery grounds has important environmental ramifications in the
AlbemarlePamlico regfon. Such runcff carries increased loads of sediment,
fecal coliform bacteria and trace contaminants (oil, grease, lead, chrorfium,
cadmium, etc.). Septic systems and marinas are particularly notable sources of
coliform organisms. Fisheries effects include nursery ground impairment and
contamination of shellfish beds. 1In addition, dredging for boat basins,
channels and marinas and filling of mershes and productive bottoms results in
the loss of fisheries habitat.

IV.2.1.4 Effect of Mining and Industrial Develcpment on Commercial (and
Sports) Fishing
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Existing phosphate mining cperations and potential mining and procesesing
for of ilrnenite and peat riay cause sfgnificant increases in total loading of
phosphorus, sediment, oxygen-cerard substances, freshwater and trace
contan fnants, with potentially serfous implications for estuarine organisrms. In
particular, an existing 60 MEGD phosphate operaticn, a proposed titaniunm
processing plant and 23,000 acres of permitted peat mines all drain into the
central part of the Pamlico River. Major pulp mill discharges exist in the
Chewan, Foanoke and Meuse Rivers. Other point-source discharges are surmarized
in Chapter III. Discharge constituents from these various sources undoubtedly
centribute to dissolved-oxygen-related fish kille, euvtrophication-driven food
chain disruption and impairment of nursery function, with obvious consequences
for fisheries.

IV.2.2 Moderate Negative Interactions
IV.2.2.1 Effects of Land-Use Conversions on Wildl1fe Resources

The wetlands and forests of the northeast coastal plafin support a wide
variety of wildlife. Conversion of that land to agriculture, commercial
forestry, residentfal cr commercial developrent or mining or fndustrial
development can have serious consequences for native organisms, These effects
are nediatec threough direct cestruction of the crganisms involved and through
habitat destruction. On the other hand, land conversfon may actually improve
habital for disturbance-compatible species such as doves and deer. Seversl
rere and endangered species are threatened by habitat losses, inclucding black
bear, red-cockaced woodpeckers and American alligators. In addition, land-use
conversion ofter results in finstream modifications which may significantly
affect nongere species (e.c. the Tar FPiver spiny mussel, Canthyria
steinstancanal.

IV.2.2.2 Impact of Commercial Forestry on Commercizal (and Sports) Fishing

The same nenpoint processes that mediate the agricultura) effect on
fisheries occur as & result of comnercial forestry operatfons, but toc 2 much
lesser extent. Forestry requires reduced applications of fertilizer and a much
recuced disturbance regimen. MHonetheless, the drainage systems put into place
to facilitate lcgging and silviculturz) cperations result in mocified
hydrologic recimes in critical estuarine nursery areas, and larger loads of
sediment and oxygen-demanding substances into estuarine waters. The effects en
fisheries are the same as those due to agriculture, but the overall magnitude
is 1ess. Disturbance in forested wetlands often results fn increased coliform
bacteria concentrations, causing shellfish weters to be closed.

Iv.2.2.32 1Impacts of Waste Disposal on Wild1ife Rescurces

Waste disposel can have significant implications for aquatic species
sensitive to water quality changes, or dependent on sensitive species. Alsc
non-aquatic species such as migratory waterfow] are affected when loadings of
nutrients or other contaminants from waste disposal affect thefr primary food
source (i.e. aquatic macrophytes). '

IV.2,2.4 Impacte of Waste Dispose), Mining and Industrial Development, and
Fesidential and Commercial Development on Tourism and Recreation
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Waste disposal and related activities have important implications for
contact recreatfon (swimming and boating), recreational shellfishing and
tourism in general. PEecause the tourist industry depends strongly on
aesthetics, unsightly conditicns which can result fror waste disposal strongly
influences its success. Furthermore, seasconal increases in population in
resort arees place additional stress on sewage treatment facilities, with
potential feedback effects on growth rates.

Environmentally important consequences of this interaction fnclude
closures of shellfish waters, closures of areas to contact recreation,
degradation of waste quality during peak season treatment plant faflures and
impafrment of aesthetics by waste dispeosal or relazted activities.

Iv.2.2.5 Conflicts between Mining and Industrial Development and Waste
Dispo=al

Because assimflative and dilutive capabilities of streams are 1imited,
disposal of waste from industrial sources and from domestic scurces represent
conpeting uses. The volume of waste permitted for a proposed facility and the
concentrations of contaminants allowed depend on the Toading from existing
facilitfes. Streams with low assimilative capabilities or with relatively high
existing waste loads can cause severe restriction in new discharge permits and
substantial expense in waste treatment, depending on the degree of conservatism
required during the wastelcad allocation process. In addition, any activity
which modifies flow in a stream will directly affect the discharges which can
be permitted.

IV.2.2.6 Conflicts between Waste Disposel and Residential and Commercial
Development

As above, the Timited assimilative capacities of streams result in direct
competition between waste lcading from businesses, industries, and residential
sources., In this case, however, aesthetics and health constraints play major
roles in siting of residentfal and commercial facilities, such that waste
disposal can have a direct negative impact on certain potential developments.

I1V.2.2.7 Impacts of Commercial Fishing on Sports Fishing and Commercial
Fishing

Potentially significant effects of commercial fishing practices on fish
stocks or nursery functions have occurred in the past and are 1ikely in the
Albemarle-Pamlico region. The magnitude of those effects has not been
ascertained.

I1V.2.3 Lesser Negative Interactions

IV.2.3.1 Impacts of National Defense on Commercial (and Sports) Fishing
L d

National defense-related activities can have locally significant effects on
fisheries, particularly near facilities where toxic substances are handled or
where repeated dredging 1s required. Examples of estuarine areas receiving
relatively high impacts from defense facilities include tributarfes of the middle
Meuse (e.g. Slocum Creek), the upper Neuse River (near Goldsboro) and the
Pasquotank River (near Elizabeth City). In addftion, the port facilities at
Morehead City significantly affect local water quality.
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IV.Z2,3.2 Impacts of Mational Defense on Wildlife Resources

Natienzl defense also has negative impacts on wildlife rescurces, Moise
from afrcr#f+ ~an have significant effects on migratory waterfowl and large
marmals. ARlso, water gquality degcradation can significantly affect nongame
populationz on a leocel basis. Many of these negative effects are mitigated by

the habitat precervation which has occurred as a by-product of restrictiens on
access (e.g. the Dare County Bombing Rangel.

IV.2.2.3 Impacts of National Defense on Tourism and Recreation

Environmentsl degradation caused by defense-related activities has caused
impatrment of recreational opportunities in certain localities in the region
(e.g. Slocum Creek). Furthermore, restrictions on other activities (e.g. private
aviation liritations, 1imited access to lands for hunting) have alsc reduced
recreational activities Tocally.

IV.2.2.4 Impacis of Agriculture and Commercial Forestry on Tourism and
Fecreation

Because aesthetics strongly affect tourism and recreation, 211 activities
which cause environrental decradation negatively impact tourism and recreation.
Sirilarly, major land-conversion activities reduce recreational ocpportunities.
petentially affecting tourism,

IV.,3 Consequences of Use Conflicts: Environmental Manifestations

The negative interactions examined above all result because of
environmental modifications caused by the affecting actvities. The consequences
of those mocdifications are often recognized as "environmental problems," when
changes inpings on scome other use. In this program, research projects zre
targeted at important processes medfating the effects rather than at the effects
themselves. Information gazined will allow management of the processes causing
the problems rzther than the symptoms of those problems.

Definite changes in the health of the Albemarle-Pamlico system have
occurred, presumably a2s a result of human activities. The Tcllowing secticns
evaluate the status of the most prominent of those changes, identify causal
relationships to human activities and direct research toward critical processes
end relationships.

IV.2.1 Declines in Fisheries Productivity

Major declines in commercial fisheries have occurred in the
Albemarle-Pamlice region since the late 1970's. Striped bass, shad and river
herring landings from Albtemarle Sound are greatly depressed from historic levels,
In addition, commercial landings of croaker, catfish and flounder have trended
downward since 1980 (see Chapter III). Blue crab landings show a similar
decrease. The reasons for these declines remain equivocal, but undoubtedly
Tnclude declining water quality, critical habitat loss and fisheries-related
effects. Declines are expected to continue unless causes can be ascertafned, and
corrective steps taken. Fessarch intended to establish causal relationshics
between wvarious environmental effects and fisheries declines, and tc evaluzte
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effects of fisheries practices on fisheries stock is crucial to improved
management of the valuable fisheries resources.

IV.2.2 WUlcerative Sore Diseases

Fecent outbreaks of ulcerative mycosis in commercially important species in
the Pamlico River present a major challenge. Up to 85%-90% of menhaden sampled
were affected in 1985 (Noga and Dykstra, 1986). Many other commercially important
species are affected, including flounder and weakfish., Recent 1nvestigations
suggest that stress related to water gquality degradation i1s an important factor
leading to disease cutbreaks, but epidemiclogical relationships are poorly
understood (Moga and Dykstra, 1586). Furthermore, red sore disease in
commercially important species in Albemarle Sound reached epidemic proportions
during the 1970's, but the causes for the outbreak and the potentfial for future
outbreaks remain ambiguous (Esch and Hazen, 1980)., Research on causes of disezss
outbreaks is sorely needed.

IV.3.3 Anoxia-Relezted Fish K111s

Recent years have shown a significant fncrease in fish kills reported in
the Pamlico River. Out of kille reported since 1966, B7% occurred in the Tast
half of this interval (DEM, 19BSa). High variability in conditions between years
and in reliability of reporting makes trend analysis difficult, yet the
information available suggest that fish kills are becoming more common. Most of
these fish kills are relatec to oxygen depletion, related to eutrophication,
water-column and benthic respiration and salinfty stratification, but the causz?
mechanics are poorly known, Changes in the vertical distribution of
oxygen-depleted zones have been recognized as significant anthropic effects on
Chesapezke Bay (Stanley, 1985), but we lack the vertical samples reguirecd to
documert similar trends in the Albemzrle-Pamlico region. Fisherfolk, however,
complain vociferously about the ravages of "dead water," and azre convinced that
intensity and extent of affected regfons have increased (DEM 1988c).

IV.2.4 Changes in Distribution Patterns of Aquatic Sessile Organisms

Historic changes in distribution patterns of important corganisms have been
dramatic in the Albemarle-Pamlico region. Prelfrinary studies suggest that wviable
oyster beds have been displaced downstream rouchly 10-15 miles in the Pungo,
Famlico and Neuse Rivers since the late 1940's (Phill{ips, 198Z). The causes for
thiz effect zre uncertzin, but probably include changes in salinity and
sedimentation patterns induced by drainage from agricultural and silvicultural
areas as well as cultural harvesting techniques (e.g. removal cf shells).

A second guild of organisms which have displayed marked changes 1n historic
distribution patterns are the submerged aquatic plants, Extensive beds of
brackish water macrophytes which existed in 1976 (Davis & Brinson, 1976) had
almost diseppeared by 1985 (Davis gt al,, 19B85). This decline parzllels similar
declines in the Chesapezke Bay and elsewhere, and represents an environmentally
important change in fisheries habitat and waterfow] food. Preliminary research
suggests that environmental perturbations were involved, but definite answers
await experimental elucidation.
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IvV.3.5 Impairment of Nursery Area Function

The marshes fringing the lower Pamlico-Neuse Rivers and Pamlico Scund
grovide essentiz2] nursery functions supporting the sound and oceanic fisheries cf
much of the centrzl Atlantic coast. Most of these areas are bordered by
low=1ying wetland areas, which must be drained before they can be usec for
agriculture, silviculture or other dry land uses. This process has resulted fin
an extensive network of drainage canals, many of which flow directly into the
estuarine embayments which serve as primary and secondary nursery areas for
commercially important species. The freshwater, sediment and trace contarinartc
delivered through these drainage systems have negatively affected the function of
those nursery areas, Although the exact extent of existing impairment may provs
difficult to estimate where historical data is lacking, identification of
impaired ereas and assessment of restoration/mitigation potential may be easily
accomplished,

IV.2.6 Eutrophication

Elooms of chytoplankton in response to culturzl enrichment of estuarine
weters with nutriernts are well documented in the Albemarle-Famlicc system.
Spectecular bleoms of rnoxious blue-greens in the Chowan River occurred in 1872,
197E and 1983 (DEM, 1982 and per. com.). The Neuse River continues to exhibit
high-intensity blcoms of blue-green algae whenever nutrient loadings are high in
sgring, and flow retes are low in summer (Paerl, 1986). HMany other tributaries
displey periodic blooms, depending on flow regimen, nutrient loading, salinity
and meteorclogic conditions., Even the Pamlico River, where salinitfes are
normally high enough to prevent blue-green domination of 2lgal assemblages,
displays seasonal blooms of dincflagellates, which probably contribute to
oxygen-depletion phenonena in the river. Modificatfon of algal populaticns 1in
response to nutrient enrichment also has important ramifications for striped bars
in the Roanoke Fiver (Pulifson, 1986). Research on causal relationships cf the
eutrophication process is important tc allow management of its effects.

IV.2.7 Habitat Loss

Human activities in the Albemarle-Pamlico regfon have greatly affected
ecosyster functions of estuarine habitats and tightly-linked wetland habitats.
Dredging and fi11ing of productive bottoms, marshes and pocosins has modified
reproductive, micretory and feseding patterns for a wide varfety of aguatic and
terrestrial crganisms. The relative habitat value of these areas is poorly
known, anc restoration or mitigation potential for impacted areas has yet to be
evaluated.

IV.3.8B Shellfish Closures

The trends in closure cf shellfish waters in North Carolina resulting from
bacterial contamination due tc human activities is shown in Figure IV-7.
Felatively few of the total shellfish beds in the state occur within the study
area, although Pamlico Sound supports large oyster grounds, Core Sound contezins
important hard clam areas, and Eogue Sound provides a variety of shellfish
resources. Most of the less saline areas (Neuse River, Pamlico River, Albemarle
Sound and tributarfes) contain species such as Rangia cuneata and Macomz spp.
which zre not exploited extensively. Aside from Carteret County, the majority of
shellfish closures in the study area have resulted from agricultural cperaticns
or from residential or commercial developments. Although interesting-questions
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Figure (V-7 PROHIBITED ACREAGE IN N.C. SHELLFISH WATERS
(46 SALINE AREAS ONLY)
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have been posed about the relationship between developrment and the risk of
consuring contaminated shellfish, they probably will be addressed elsevhere.

IV.2.9 Toxicant Effects

Pelatively 11itle is known about the effects cof toxicants on estuarine
orcanisms in the Albemarle-Pamlico region. Specific locations (e.g. Slocum Creelk)
have been identified where toxicant problems exist, but large-scale problems have
not been documentec. Concern remzins over potential toxicity of specific
constituents of permitted and proposed discharges (e.g. titanium, fluoride,
antimony) and the whole effluent toxicity of others (pulp mil1l effluent), yet the
region is relatively toxicant-free (see Chapter III}. A systematic baseline
evaluaticon of potentially toxic contaminants has never been conducted.

IV.4 Sumnary

MNegztive interactions ameng human uses of the Albemarle-Pamlico estuarine
syster deronstrate the enormous complexity of the system and its high degree cof
interceonnectedness. The areas (geographical and logistical) where these
conflicts are grestest are those where predominantly affecting uses have
sufficient intensity to impinge significantly on predeminantly affected uses.
These potential stress pofints should receive the bulk of the effort allocated
under this program, both in terms of evaluating management options for the
processes invclved and directly addressing environmental manifestations of those
conflicts where the causal activities cannot be regulated for societal,
political, legal or technical rezsons. Chapter V examines the existinc reguletory
framewcork pertinent to these major conflicts and the processes meciating ther.
Chapter VI propeses & series of management-related research projects which will
allow more efficient management of these conflictes and the resocurce Timitations
they represent.
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CHAFTER ¥
MANAGEMENT PROGRAMS AND OPTIONS

This chapter examines the existing federal, state, and local statutory
framework within which environmental problems are currently being managed,
Many of the : tatutes consfdered in this chapter were desfgned to cope with or
remediate environmental problems, Others have been included because of their
general impact on land use, Despite the quantity of statutes that currently
exist, 1t 1s apparent that these pieces of legfslation have not succeeded 1in
resolving the problems of conflict and competitfon that presently exist 1n the
Albemarle and Pamlico Sounds, This chapter classifies federal and state
legislation according toc the environmental concerns they address and alse
includes a description of varfous tools and techniques available to Tocal
Jurisdictions for managing development. It is hoped that by categorizing
these statutes according to the environmental manifestations they address and
then providing brief descriptions of this legislation, it should be possible
to produce a refined management system that ensures the integrity and
productivity of Morth Carolina's estuarine system,

In general, there are two types of federal and state legislatfon that
have an affect on environmental problems, The first type involves statutes
specifically enacted to address particular environmental problems, Examples
of this type of legislation are the federal Endangered Specifes Act of 1973 and
the North Carolina Pollution and Hazirdous Substances Control Act, The second
type of statute involves those that have an affect on general land use, An
exanple of this type of statute 1s the Coastal Area Management Act, Taken
together, both types of legislation comprise the management system that
regulates human activities and land use around Albemarle and Pamlico Sounds,

This ch. >ter describes the existing managenent system 1n the Albenarie
and Pamlicec !ound region by classifying existing federal and state statutes
according to the environmental problems they might address, The seven
categories o environmental manifestations (agquatic habitat modification,
freshwater d afnage, oxygen-demanding substances, toxicants, sediment flux,
colf{form bac erfa, and nutrient flux) are those used in Chapter IV to examin:
conflict and competition among societal uses. For each manffestation, fedaral
legislation with major, minor and marginal impacts are listed as well as thcse
Morth Carolina statutes which have a majcr fmpact, Following this
classificatfon 1 a 1isting of all federal and state legislation considered
part of the existing management systen as well as brief descripticns of each
federal statute anc the North Carclina statutes that have a major impact., The
final sectic of this chapter is @ 1isting of local tools and techriques
available fo- managing development around the Albemarle and Fam]icc Socund,
This 1isting 1s followed by a more detafled descripticn of these varicus
growth management cptions,

This chapter siould provide a comprehensive view of the universe of
management tools cu-rently available, It should also provide insight intec
those statutes, projrams, tools and technfques most pertinent to effective
manacement of the Flibemarie and Pamlico Sound, By viewing these management
tools from the per: jective of the most critical environmental conflicts, 1t it
hoped that an asses iment can be rmade of the current managemeni sysiem and the
building blocks of . better management system be fdentified, While it fis
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apparent that a wide varfety of tools, techniques and authority currently

mxists, 1t s important tec recognize that the current management system
appears to suffer from a lack of coordination and from

problems of
insufficient political, financifal and administrative wherewithal,
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MANAGEMENT PROGRAMS AND QPTIONS

Aquatic Habitat Modification:
Federal Legislation with Major Impact
Federal Legislation with Mincr Impact
Federal Legislation with Marginal or Extremely Minor Impacts
North Carolina Legislation with a Major Impact

Freshwater Drainage:

Federal Legislation with Major Impact
Federal legislation with Minor Impact

Federal legislation with Ma

inal or Extremely Minor Impacts

North Carclina Lagislaticn with a Major Impact

Oxygen-nnmandini Subetances:
8

Federal lLeag

lation with Major Impact

Federal Legislation with Minor Impact
Federal Legislation with Marginal or Extremely Minor Impacts
North Carclina Legislation with & Major Impact

Toxicants:

Federal legislation with Major Impact
Faderal lLeagislation with Minor Impact
Federal lLegislation with Marginal cor Extremely Minor Impacts
North Carclina legislation with a Major Impact

Sediment Flux;

Federal Legislaticon with Major Impact
Faederal Legislation with Minor Impact

—Eaderal Legislation with Marginal or Extremely Minor Impacts
North Carolina legislation with a Major Impact

Colifcrm Bacteria;

Federal Legislation with Major Impact
Federal lLegislation with Minor Impact
Federal legislation with Marginal or Extremely Minor Impacts
North Ccarolina Legislation with a Major Impact

Nutrient Flux:

Federal lLegislation with Major Impact
Federal lLegislation with Minor Impact
Faderal legislation with Marginal or Extremely Minor Impacts
North Carolina Legislation with a Major

Programs that Affect

Complete Listing
Complete Listing
Complete Listing

Minor Impact

Development Around the

of Federal Legislation
of Federal lLegislation
of Federal legislation

Inpact
Albemarle and Pamlico Sounds
with a Major Impact

with a Minor Impact
with a Marginal or Extrenely

* Brief Descriptions of Programs That Affect Development Around the

Albemarle and Pamlico Sound
Federal Legislation with a Major Impact
Federal Legislation with a Minor Impact

Federal Legislation with Marginal or Extremely Minor Impacts
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Complete Listing of North Caroclina Legislation with a Major Impact
Complete Listing of North Cerolina Legislation with a Minor Impact
Complete Listing of North Carolina Legislation with a Marginal or
Extremely Minor Impact
*Brief Descriptions of Programs that Affect Davelopment Around the
Albaemarle and Pamlico Bound
North Carolina lLeglslation with a Major Impact

Local Tools and Techniques Avallable for Managing Development
Complete Listing
Development of Growth Manezgement Systems for North Carelina
(descriptions)

*No chenges from materials previously distributed (approx, 50 pp,)

- -
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AQUATIC HABITAT MODIFICATION

Federal Legislaticon with ¥ajer Impact;

Anadramous Fish Conservation Act

Coastal Barrier Resources Act

Coastal Zone Management Act of 1973

Department of Transportation Act of 1966

Dilsaster Relief Act of 1974

Endangered Epecies Act of 1§73

Faderal Land Policy and Management Act of 1876
Federal Water Pollution Control Act Amendments of 1972
Fish and Wildlife Act of 1§56

Fish and Wildlife Conservation Act of 1980

Fish and Wildlife Coordination Act of 1934

Fishery Conservation and Management Act of 1§76
Forest and Rangeland Renewable Resource Planning Act
Land and Water Conservation Fund Act

Marine Mammal Protection Act of 1973

Marine Protection, Rasearch, and Sanctuaries Act of 1972
Migratory Bird Conservation Act

Migratory Bird Treaty Act

Mineral Leasing Act of 1%20

National Environmental Policy Act

National Flood Insurance Act of 1968

Rivers and Harbors Act of 1899

Rivers and Harbors Act of 1917

Rivers and Harbors Act of 1968

Water Quality Improvement Act of 1970

Federal legislation with Minor Impact:

Alrport and Airway Improvement Act of 1982

Commercial Fisheries Research and Development Act of 1964
Energy Supply and Envircnmental Coordination Act of 1974
Fileh Restoration and Management Projects Act of 1950

Federal Legislation with Marginal or Extremaely Minor Impacts;

Deep Seabed Hard Mineral Rescurce Act of 1980

Deepwater Port Act of 1974

Federal Water Powar Act of 1820

Federal Power Act (1938§)

National Ocean Pollution Research and Development and FPlanning
Moniteoring Act of 1978

Natural Gas Policy Act of 1378

Ocean Thermal Enerqgy Converasion Act of 1880

Ccean Thermal Energy Research, Davelopmant, and Demonstration Act

Outer Continental Shelf Lands Act

Public Health Servicee Act

Water Bank Act of 1970

*orth Careolina legislation wi:h a Major Impact:;

Alr and Water Rescources .ct
Cocastal Area Management ..ct
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Dredge and Fill Act

Emergency Management Act

Environmental Policy Act of 1971
Fisherman's Econozic Develepment Frograz
Hining Act of 1871

Mosquite Centrel Districta

Natural and Gcanic River Bystexz Act of 19§71
0i1 Pollution and Hagardous Substances Contrel Act
Small Watershed Projects Act :
foll and Water Conservaticn Districts Act
Gtrean Banitation Act

Watershed Improvement Districts Act
Watershed Improvement Prograns Act
Wildlife Resources lLavw

- .Y ——
.

FREEHWATER DRAINAGE

Federal laegislation with Major Impact:

Coastal Zone Management Act of 1973
Endangered Species Agt of 1872
Forest and Rangeland Renewable Rescurce Flanning Act
Land and Water Conservation Fund Act
Marine Protection, Research, and Eanctuaries Act of 1973
Migratory Bird Conservation Act .
Migratory Bird Treaty Act
Mineral leasing Act of 1920
ﬂ,‘Hatianal Environmental Policy Act
"*National Flecod Insurance Act of 1968
8oil conservatien Act
Watershed Protection and Fleod Prevention Act

"

Federal legislation with Miner Impact:
Alrport and Airway Improvement Act of 1982
Federal Legislation with Marginal or Extremely Minor Impactsi

Federal Water Powar Act of 1820

Federal Power Act (1935)

Food and Agriculture Act of 1641

Interstate Land Sales Full Disclosure Act of 1969

Naticnal Ocean Follution Research and Development and Planning
Monitering Act of 1878

Water Bank Act of 1§70

North Carolina Lagislation with a Major Impacti

Agricultural Developmsnt Act
Alr and Water Resources Act
Coastal Area Management Act
County Service Pistricts Act
Dredge and Fill Act
Envircnmental Compact Act
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Environmental Policy Act of 1971

Forest Developmant Act

Mining Act of 1971

Municipal fervice Districts Act of 1973
Natural anc Bcenic River System Act of 1871
Regional Weter Huppli Planning Act of 1971
Sedimentation Polluticn Control Act of 1973
Small Watershed Projects Act

Boil and Water Conservation Districts Act
Stream Sanitation Act

Water Use Act of 1967

Watershed Improvement Districts Act

el L L L e L T T L Tl T T T """ """ Y

OXYGEN-DEMANDING BUBSTANCES

Fedaral Legislation with Major Impacti

Clean Water Act of 1877
Coastal Zons Management Act of 1972
Endangerad Species Act of 1973
Federal Water Peollution Control Act Amendments of 1873
Housing and Community Development Act
Land and Water Conservation Fund Act
Mirine Protection, Research, and Sanctuaries Act of 1972
Mineral Leasing Act of 1920
National Environmental Policy Act
Bolid VWaste Disposal Act of 1965
—sWater Quality Improvement Act of 1570

Federal lLegislation with Kinor Impact;
Energy Recorganigation Act of 1974
Federsl legislation with Narginal or Extrezely Minor Impacts:

Federal Water Power Act of 15320

National Ocean Pellutien Research and Develcpment and Planning
Monitoring Act of 1978

Ocean Thermal Energy Conversion Act of 1580

Ocean Thermal Energy Research, Development, and Demcnstration Act

Port and Tanker Bafety Act

Water Bank Act of 1970

North Carolina lLegislation with a Major Impacti

Air and wWater Resources Act

Cocastal Area Management Act

County Bervice Districts Act

Drinkfnq Water Act

Environmental Policy Act of 1971

Industrial and Pollution Contrel Facilities Financing Act
Industrial and Pellution Control Facilities Financing Authority Act
Matropoliten Sawage District Act
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Metropolitan Water Districts Act

Regional Sewage Disposal Planning Act of 1971
Rniiunal Water supply Flanning Act of 1§71
Soll Additivas Act

Soil and Water Conservation Districts Act
Bolid Waste Management Act of 1978

pecial Assessmants Act

Strean Sanitation Act

Hatershed Improvement Districts Act

b b R Y T ----'--'--'----‘--‘-I-ﬂ.-----‘---‘---—'-’--"---.-'-'-'

TOXICANTE

Fecderal lagislation with Major Impact:

Clean Alr Act Amendments of 1§67

Clean Air Act Azmendments of 1970

Clean Alr Act Amandments of 19877

Clean Water Act of 1877

Cozprehansive Environmental Response, Compansation and
Liability Act of 1380

Endangsred Species Act of 1973

Envirenmantal Pesticide Control Act of 1972

Federal Insecticide, Fungicide, and Rodenticide Act

Fedaral Environmental Pasticide Ceontrel Act of 1972

Tederal Water Pollution Contrel Act Amendments of 18732

Housing and Community Development Act

Land and Water Conservation Fund Act

Marine Protection, Research, and Sanctuaries Act of 1972

‘Wineral leasing Act of 1930

National Environmental Policy Act

Ports and Waterways Bafety Act of 1872

Resource Conssrvation and Recovery Act of 1876

Rivers and Harbors Act of 1898

Rivers and Harbors Act of 1817

Safe Drinking Water Act of 1974

gurface Mining Contrel and Reclamation Act of 1977

Toxic Substances Control Act of 1976

Water Quality Improvement Act of 1970

Faderal Legislation with Minor Impacti

Commerciazl Figheries Ressarch and Development Act of 1964
Energy Supply and Environmental Coordination Act of 1974

: :deral Legislation with Marginal or Extremely Minor Impacts:

Deepwater Port Act of 1974

Hazardous Materials Transportation Act

National Ccean Polluticn Research and Development and Planning
Monitoring Act of 1978

Natural Gas Pipeline Safety Act of 1966

Natural Gas Policy Aot of 1878

Occupational Safety and Health Act of 1870

0{l1 Pollution Act of 1961
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Outer Continental shelf lLands Act
Fort and Tanker Safety Act

Public Health Services Act

Water Bank Act of 1570

North Carolina lLegislation with a Major Impact:

Alr and Water Resources Act
Boating Bafaty Act
Coastal Area Management Act
County Eervice Distriots Act
Prinking Water Act
Environmental Policy Act of 1971
Tisherman's Econcric Development Program
Industrial and Pollution Control Facilities Financing Act
Industrial and Pollution Control Facilities Financing Autherity Act
Kining Act of 1971
HGI?U to Control Districts
Xun nigtl Service Districts Act of 1973
041 Pollution and Hazardous Substances Control Act
Pesticide Law of 1971
Regional Eewage Disposal Planning Act of 1971
Regional Water Supply Planning Act eof 1971
Boll Additives Act '
Scil and Water Conservation Districts Act
§olid Waste Management Act of 1978
Special Assesaxents Act
Etrean Sanitation Act
gt.ructural Pest Contrel Act
Toxig Bubstances Act of 1979
Weter Use Act of 1867
Wetershed Improvement Districts Act
—~¥ell Construction Act

Ll bl Sl B LD g B b b b L Bl B Ll b LDl L B L T T T g ol d ol ol

SEDIMENT FLUX
F:deral legislation with Major Impacti

Clean Water Act of 1877

Coastal Zone Management Act of 19732

Endangered Species Act of 1873

Federal Water Pollution Control Act Amendments of 1972
Forest and Rangeland Renewable Resource Planning Act
Housing and Community Development Act

Land and Water Censervation Fund Act

Marine Protect.on, Research, and Sanctuaries Act ol 19872
Mineral leasing Act of 1820

National Environmental Policy Act

Resource Conse:vation and Recovery Act of 1576

Boll Conservation Act

6olid Waste Dispomal Act of 1965

Burface Mining Control and Reclamation Act of 1977
Watershed Protection and Flood Pravention Act
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Federal leglslation with Minor Izpact:

Commercial Fisheries Resesarch and Developmant Act of 1964
Fish Restoration and Management Projects Act of 1950

Federal Legislation with Marginal or Extraemely Minor Impactsi

Food and Agriculture Act of 1962 '

Natlicnal Ocean Follution Resecarch and Davelopment and Planning
Monitoring Act of 1978

Water Bank Act of 1970

North Carclina lLegislation with a Major Impact:

P3ricultural Davelopment Act

?ir and Water Resources Act

Coastal Area Management Act

County Sarvice Districts Act

[redge and Fill Act

Invironmental Compact Act

Invironmental Policy Act of 1971

Yorest Development Act

*ining Act of 1971

*unicipal Bervice Districts Act of 1973
fedimentation Pollution Contrel Act of 1973
fmall Watershed Projecte Act

foll and Water Conservation Districts Act
ftream Sanitation Act

Vater Use Act of 1967

Vatershed Improvaement Districts Act

— -
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COLIFORM BACTERIA
Federrl legislation with Majer Impact:

Clean Watsr Act of 19877

C>astal Zeone Management Act of 1972

Endangered Spacies Act of 1973

Federal lLand Policy and Management Act of 1976

Faderal Water Follution Control Act Amendments of 1§72
forest and Rangeland Renewable Resource Planning Act
Fousing and Community Development Act

Jand and Water Conservation Fund Act

¥igrateory Bird Treat Act

¥arine Frotection, Research, and Sanctuaries Act of 1872
}ational Environmental Policy Act

1 3rts and Waterways Safety Act of 1972

. agource Conservation and Recovery Act of 1376

- ivers and Harbors Act of 189%

ivers and Harbors Act of 1917

1fe Drinking Water Act of 1974

211 Ceonscrvation Act

311d Waste Disposzl Act of 1965

e e Ee B
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Water Quality Improvement Act of 1§70
Watershed Protection and Flood Prevention Act

Federal legislation with Minor Impact:

Cozmercial Fisheries Ressarch and Develcopment Act of 1964
Fieh Restoration and Management Projects Act of 1950

Federal Legislation with Marginal or Extremely Minor Impacts:

National Ocaan Pollution Research and Development and Planning
Monitoring Act of 1978

Occupational Safety and Health Act of 1970

Port and Tanker Safety Act

Public Health Sarvicaes Act

Water Bank Act of 1870

North Careolina Leglislation with a Major Impact:

Alr and Water Resourcaes Act

Boating Bafety Act

Coastal Arez Managament Act

County Service Districts Act

Prinking Water Act

Environmental Compact Act

Environmontal Policy Act of 1971

Fisherman's Econoric Davelopment Progranm

Isdustrial and Pollution Control Facllities Financing Act

Industrial and Pollution Contrel Facilities Financing Authority Act

M :tropolitan Sewage District Act

Matropolitan Water Districts Act

Municipal Service Districts Act of 1973
—+Raglonal Sewage Disposal Planning Act of 1971

‘Ragicnal Water Supply Planning Act of 1971

8211 and Water Conservation Districts Act

§2l1id Waste Management Act of 1978

Special Assessments Act

Strean Sanitation Act

Witer Use Act of 1§67

Wi.tershed Improvement Districts Act

Well Construction Act

- RS P S R ———

NUTRIENT FLUX
Feilaral legislaticon with Major Impact:

Clean Watar Act of 1977

Coastal Zone Management Act cf 1972

Endangered Species Act of 1573

Federal Land Policy and Management Act of 1976

Federal Water Pollution Control Act Amendments of 1972
Forest and Rangeland Renewable Resource Planning Act
Housing and Commnunity Development Act

Land and Water Conservation Fund Act
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Marine Protection, Research, and Sanctuaries Act of 1972
Mineral lLeasing Act of 1920

National Environmental Policy Act

Resource Conservation and Recovery Act of 1876

Safe Drinking Water Act of 1974

Sell Conservatian Act

Solid Waste Disposal Act of 1965

Water Quality Improvement Act of 1970

Watershed Protection and Floed PFravention Act

Fedaral Legislation with Minor Impacts

Commercial Fisharies Research and Development Act of 1964
FYish Restoraticn and Management Projects Act of 1950

Federa’ Legislaticn with Marginal or Extrenely Minor Impacts:

Niaticnal Ocean Pollution Ressarch and Development and Planning
Monitoring Act of 1978
Witer Bank Act of 1870

North Carclina Legislation with a Major Impact;

Acriculturel Developzment Act

A'r and Water Resources Act

Ci astal Area Management Act

Cruntf Bervice Districte Act

Diinking Water Act

E: vironzental Compact Act

Ervironmental Policy Act of 1971

Irdustrial and Pollution Control Facilities Financing Act
Irdustrial and Pellution Control Facilities Financing Authority Act

—~~Metropolitan Sevage District Act

Metropalitan Water Districts Act
Municipal Service Districts Aot of 1973
Regicnal Sewage Dilfnlll Planning Act of 1971
Reglonal Water Supply Planning Act of 1971
Bcil Additives Act

Ecil and Water (onservation Districts Act
8clid Waste Management Act of 1978

Brecial Asssesszents Act

Btreax Banitation Act

Witer Use Azt of 1967

Watershed Inprovement Districts Act

Well Constriction Act
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PROGRAMS THAT AFFECT DEVELOPMENT
AROUND THE ALBEMARLE AND PAMLICO SOUND
December 14, 1986

Federal legislation with a Major Impact
(in alphabetical order)

Anadromous Fish Conservation Act

Clean Air Act Amendment of 1967

Clean Air Act Amendments of 1970

Clean Air Act Amendments of 1977

Clean Water Act of 1977

Coastal Barrier Resources Act (1982)

Coastal Zone Management Act of 1972

Comprehensive Environmental Response, Compensation and
Liability Act of 1980

Consclidated Farm and Rural Development Act of 1965

Department of Transportation Act of 1966 (bridges)

Disaster Relief Act of 1974

Endangered Species Act of 1973

Federal Insecticide, Fungicide, and Redenticide Act

Federal Environmental Pesticide Control Act of 1972

Federal Land Policy and Management Act of 1976

Federal Water Pollution Control Act Amendments of 1972 (see CWA)

Fish and Wildlife Act of 1956

Fish and Wildlife Conservation Act of 1980

Fish and Wildlife Coordination Act of 1934

-Piehery Conservation and Management Act of 1976

Forest and Rangeland Renewable Resocurce Planning Act

Highway Beautification Act of 1965

Historic Preservation Act of 1966

Housing and Community Development Act

Land and Water Conservation Fund Act

Marine Mammal Protection Act of 1972

Marine Protection, Research, and Sanctuaries Act of 1972

Migratory Bird Conservation Act

Migratory Bird Treaty Act (1918)

Mineral Leasing Act of 1920

National Environmental Policy Act (1969)

National Flood Insurance Act of 1968

National Forest Service Organic Act (1897)

Ports and Waterways Safety Act of 1972

Resource Conservation and Recovery Act of 1976

Rivers and Harbors Act of 1899

Rivers and Harbors Act of 1917

Rivers and Harbors Act of 1968

Rural Development Act of 1872

Safe Drinking Water Act of 1974

Small Business Act

Soll Conservation Act (1935)

Solid Waste Disposal Act

Surface Mining Control and Reclamation Act

Toxic Substances Control Act of 1976
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Water Quality Improvement Act of 1970
Water Resources Planning Act of 1965
Watershed Protection and Flood Prevention Act (WPFPA)

Federal legislation with a Minor Impact
(in alphabetical order)

Airport and Airway Development Act (1970)

Airport and Airway Improvement Act of 1982

Atomic Energy Act of 1954

Commercial Fisheries Research and Development Act of 1964
Energy Reorganization Act of 1974

Energy Supply and Environmental Coordination Act of 1974
Fish Restoration and Management Projects Act of 1950
Wild and Scenic Rivers System

Federal legislation with Marginal or Extremely Minor Impacts
(in alphabetical order)

Agriculture and Consumer Protection Act

Deep Seabed Hard Mineral Resource Act of 1980

Deepwater Port Act of 1974 (as amended)

Federal Water Power Act of 1920

Federal Power Act (1935)

Food and Agriculture Act of 1962 (RC&D)

Hazardous Materials Transportation Act

Interstate Land Sales Full Disclosure Act of 1969

Kitional Ocean Pollution Research and Development and Planning
Monitoring Act of 1978

National Wilderness Act of 1964

Natural Gas Act of 1938

Natural Gas Pipeline Safety Act of 19568

Natural Gas Policy Act of 1978

Noise Control Act of 1972

Occupational Safety and Health Act of 1970

Ocean Thermal Energy Conversion Act of 1980

Ocean Thermal Energy Research, Development, and Demunstratinn Act

0il Pollution Act of 1961

Outer Continental Shelf Lands Act (1953)

Port and Tanker Act of 1578

Public Health Services Act

Shipping Act of 1916

Submerged Lands Act (1953)

Urban Mass Transportation Act (1964}

Water Bank Act of 1570
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PROGRAMS THAT AFFECT DEVELOPMENT
AROUND THE AILBEMARIFE AND PAMILICO SOUND
December 14, 1586

lLegislation in North Caroclina with a Major Impact
(in alphabetical order)

Agricultural Development Act

Air and Water Resources Act

Boating Safety Act

Coastal Area Management Act of 1974

Conservation and Historic Preservation Agreements Act

County Service Districts Act

Dredge and Fill Act

Drinking Water Act

Emergency Management Act

Environmental Compact Act

Environmental Policy Act of 1971

Fisherman's Eccnomic Develcpment Program

Forest Development Act

Industrial and Pollution Control Facilities Federal Program
Financing Act

Industrial and Pollution Control Facilities Financing Act

Metropolitan Sewerage District Act

Metropolitan Water Districts Act

Mining Act of 1971

Masquito Control Districts

Municipal Service Districts Act

Municipal Subdivision Control Act

Municipal Zoning Act

Natural and Scenic River System Act

Nature and Historic Preserve Dedication Act

0il Pollution and Hazardous Substances Control Act

Pesticide Law of 1971

Recreation Enabling Act

Regional Sewage Disposal Planning Act of 1971

Regional Water Supply Planning Act of 1971

Sedimentation Pollution Control Act of 1973

Small Watershed Projects Act

Soil Additives Act

Soil and Water Conservation Districts Act

Solid Waste Management Act of 1978

Special Assessments Act

Stream Sanitation Act

Structural Pest Control Act

Toxic Substances Act of 1979

Water Use Act of 1967

Watershed Improvement Districts Act

Watershed Improvement Programs Act

Well Construction Act (1967)

Wildlife Resources Law

V-15



North Caroclina legislation with a Minor Impact
(in alphabetical order)

Condominium Act

Outdoor Advertising Contrel Act
Park Commission Act

Tax Increment Financing Act
Trails System Act

Water Safety Act

North Caroclina Legislation with Marginal or Extremely Minor Impacts
(in alphabetical order)

Advertising Control Act

Air and Water Quality Reporting Act
Alrport Develcopment Act

Alien Property Act

Annexation Act

Archives and History Act

Atlantic States Marine Fisheries Compact Act
Balanced Growth Policy Act

Bicycle and Bikeway Act of 1974
Building Contract Act

Carrier aAct

Cemetery Act

City=-County Consoclidation Act
Condemnation Act
—®nnor Act (registration of conveyances)
Corporations Act

Dam Safety Law of 1967

Energy Policy Act

Engineering and Land Surveying Law
Fiscal Information Act for Local Government
Fraudulent Conveyance Act

Gas Conservation Act

Highway Safety Act

Horizontal Property Act

Housing Authorities Law

Housing Corpeoration Act

Housing Finance Agency Act

Inheritance Tax Act

Land Contracts Registration Act

Land Policy Act

Land Title Registration Act

Local Government Bond Act

Local Government Budget and Fiscal Control Act
Local Government Fiscal Information Act
Local Improvement Act

Mine Safety and Health Act

Mining Compact

Municipal Corporations Act

Municipal Finance Act

Municipal Fiscal Control Act
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Occupational Safety and Health Act of North Carolina

0il and Gas Conservation Act

Public Building Contracts Act

Public Transportation Authorities Act

Public Utilities Act

Public Utilities Commission Act

Public Works Act

Quarries and Mines Act

Real Estate License Law

Real Property Acquisitions Policies Act

Right of Way Act

Rural Electrification Act

Sales and Use Tax Act

Sinking Fund Act

Southeastern Interstate Forest Fire Protection Compact

Southeastern Interstate Low-level Radicactive Waste Management
Compact

Southern Growth Policlies Agreement Act

Southern State Energy Compact

Supplemental Local Goverment Sales and Use Tax Act

Transportation Authorities Act

Unmarked Human Burial and Human Skeletal Remains Protection Act

Use Tax Act
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NORTH CAROLINA LEGISLATION WITH A MINOR IMPACT
(in alphabstical order)

Condonminium Act ianutiﬂnn 47A=1 to 47A-28)

Cutdoor Advartising Ceontreol Act (Sections 136-126 to 136=140)
Fark Commission Act (Section 143-~258)

Tax Increment Financing Act (Section 1%50-101 to 15§-111)
Trails System Act (Section 113A~83 to 113A~94)

Water safety Act (Section 75A-1 to 75A-36)

NORTH CAROLINA LEGISLATION WITH MARGINAL OR EXTREMELY MINOR IMPACTS
(in alphabatical order)

Advertising Control Act (Sections 136~126 to 136-140)

AIR AND WATER QUALITY REPORTING ACT
== Division of Environmental Management-NRCD -- This statute authorizes
the EMC to requira all persons receiving a permit from the Division
©f Environmental Managszent to file reports covering the discharge
of wastes in state waters and to establish and maintain approved
systems for monitoring the quality and quantity of such discharges
inte the water,

Airport Develcpment Act {Enntiann 63~65 to 63~72)
AllenProperty Act (Sections 64-1 to 64-5)
Annexation Act (Becticns 160A-24 to 160A-58,10)

ARCHIVES AND HISTORY ACT
++ Regulates the acticns of public and private parties in order to
ensure that historical and cultural resocurces are presarved,.
SBaction 121-12(a) requires that state agencies consider the effects
of any projects funded, cperated, or licensed by the agency on any
structure, site or district listed in the National Register of
Historic Places,

Atlantic Btates Marine Fisheries Compact Act (Sections 113-252 to 113-258)
Balanced Growth Policy Act (Sections 143-506.6 to 143-506,14)

Bicycle and Bikeway Act of 1974 (Sections 136-71,6 to 136-71,13)

Building Contract Act (Sections 143-128 to 143-135.4) ]

Carrier Act (Becticons 62-259 to 62-281)

Cemetery Act (Bections 65-46 to 65-71)

City-County Conscolidation Act (Sections 160B-1 to 160B-15)

Condemnation Act (Sections 40A-1 to 40A-6%)

Connor Act (registration of conveyances) (Section 47-18)

Corporationa Act (Sections 55-1 to 55-17%5)

" SAFETY LAW OF 1967
++ Requires the Department of Natural Resources and Community Pevelop-
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ment to grant approval of dams and dikes greater than 15 fest in

height and where the impoundment capacity is greater than 10 acre-
fee. The statute is to provide daxm safety and to ensure the main-

§l§lnc: of minizum strean flows of adeugate quantity and quality
slow dams,

Energy Policy Act (Sections 62-2, 113B-1 to 113B-24)
Engineering and lLand Surveying Law (Sections 89C-1 to E9C-28)
rilcni In!nrmafian Act for local Government (Secitons 120~30,41 to
20~30,48

Fraudulent Conveyance Act iSacticnn 39,15 to 39,22)
Gas Conservation Act (Bections 113-381 to 113-415)
Highway Safety Act (Bections 20-183.1 to 20~-183,8)
Horizontal Property Act (Sections 47A-1 to ¢7A=-28)
Housing Authorities Law (Sections 157-1 to 157-35.8
Housing Corporation Act (Sections 122A-1 to 122A-23
Housing Finance Agency Act (Sections 123A-1 to 122A-23)
Inharitance Tax AcCt ==
Land Contracts Registration Act
Land Policy Act
Land Title Registraticen Act
local Government Bond Act
lLocal Government Budget and Fiscal Control Act
Local Gevernment Fiscal Information Act
Local Irprovezent Act
Mine Bafety and Health Act

'1ning Campact

inicipal Corperations Act
Municipal Finance Act
Municipal Fiscal Control Act
Qccupational Safety and Health Act of North Carolina

OIL AND GAS CONEERVATION ACT
++ This Act authorizes the Dept. of NRCD to requlate oil and gas
exploration and production in North Carolina, including submerged
lands,

Public Fullding Contracts Act
Public Transportation Autherities Act
Public Ttilities Act
Fublic ttilities Commimsion Act
Public VWorks Act
Quarries and Mines Act
Real Estate License law
Real Property Acquisitions Policles Act
Right of Way Act
Rural Electrification Act
Sales and Use Tax Act
Sirking Fund Act
Southeacstern Interstate Forast Fire Protection Compact
Southeactern Interstate Low-level Radicactive Waste Management
Compact
‘therr Growth Policies Agreement Act
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yathern Stata Energy Compact

Pplezental Local Goverment Eales and Use Tax Act
-cansportaticn Authorities Act
Unmarked Human Burial and Human Skeletal Rezains Protection Act
Use Tax Act
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LOCAL TOOLS AND TECHNIQUES AVAILABLE
FOR MANAMGING DEVELOPMENT AROUND THE ALBEMARLE AND PAMLICO SOUND

Land Acquisitien
Acquisition of Easements
Advance Site Acquisition
Tranfer of Development Rights
Compensable Regulation
Inverse Condemnation

Public Spending
Capital Improvement Program
Annexation
Development Timing

Taxation
Special Assessment
Preferential Assessment

Develcpment Regulations
Legal Challenges to the Validity of Develcocpment Regulations
Constitutional Challenges
Ultra Vires Challenges
Procedural Challenges

Regulatory Growth Management Tools
Interim or Temporary Development Regulations
Conventional Zoning
—Minimum Lot Size Zoning
Exclusive Agricultural or Nonresidential zoning
Height Restrictions
Aesthetics and Land Use Regulation
Conditicnal and Contract Zoning
Special Exception
Bonus and Incentive Zeoning
Floating Zones
Performance Zoning
Planned Unit Development and Cluster or Average Density Zoning
Subdivision Regulations
Subdivision Regulations Relating to Off-Site Facilities
Population Caps
Official Mapping
Maximum Lot Size
Building Inspection
Annual Permit Limits
Regqulation of Moblle Honmes
Local Environmental Impact Ordinances

** For more information on these local tocls and techniques, see the

attached appendix, "Development of Growth Management Systems for
North Carcolina".

V=21



CHAPTER VI

RESEARCH AND INFORMATION NEEDS

The characterization of conflicts between soccietal uses of the
estuarine system (Chapter 1Y) and the examination of existing management
systems (Chapter V) provided the focus/catalyst for the definition of
research and information needs for this project. 5State and federal
resource managers identified the specific management-related information
which would allow maximum resolution of existing and potential conflicts
and enable effective management of the valuable estuarine resources to
occur through the long term. A 11st of participants 1s included as
Appendix VI-1. A prioritized, edited 1isting of these '
management-actionable topics was presented to ten groups of expert
researchers for evaluation of status and technical and fiscal feasibility,
and translation into researchable, actionable statements. The ten groups
fncluded:

a. Fisherfes Habitat f. Eutrophication
b. Shellfish Habitat g. Physical Processes
c. Fisheries Stock Assessment h., Aquatic Vegetative Habitats
d. Land/Water Interface 1. Toxicants, Bacterial
e. Significant Natural Areas, Contaminatfon and Fish
Wetlands and Endangered Diseases
Species J. Human Environment

A 11st of participants is included in Appendix VI-2. The evaluations and
translations recefved, framed within the context of management of

conflicts between socfetal uses and 1imited to direct actionability, form
the basis for this chapter.

The topics presented below have been reorganized and combined for
efficient presentation. Each section incorporates three main processes:
characterization, evaluation and management. Characterization includes
scoping studies, information gathering processes, and examination of
trends to identify areas of fruftful concentration. Evaluation includes
scientific research and cther assessments required to understand processes
mediating environmental interactions adequately to allow effective
management. Management includes informational studies and feasibility
evaluations of potential management alternatives for specific problems,
processes and 1nteractions, as well as attftudinal studies of the affected
or regulated populations. In all cases, the direct management utility for
each area is given. Where specific projects were recommended, they are
listed with appropriate costs (Appendix VI-3).

A1l projects are assumed to result in digftization of information
developed in the geographic information system designated for the program.
These projects do not represent an exhaustive 1ist of projects which
should be funded by the program, but are instead examples of technically
feasible research projects with direct management relevance suggested both
by rescurce managers and researchers.
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1. RESOURCE CRITICAL AREAS: IDENTIFICATON AND MANAGEMENT

TOPIC AREA: FISHERIES HABITAT (SEE ALSO MAQUATIC VEGETATIVE HABITAT™)
General Justification

The Albemarle-Pamlico system 1s unique in the degree of

dependence of {its fisheries resources on specific estuarine habitats,
many of which are impaired or threatened by human activities.
Productivity of those fisheries resources {s therefore strongly
dependent on accurate characterization and efficient management of
those habitats. Mitigation of losses caused by nursery ground
deterforation presents an effective potential mechanism to lessen the
conflict between land-use conversion activities and fishing
activities,

Compile and analyze all existing data on Primary Nursery Areas,
Secondary MNursery Areas, Inland Nursery Areas, and Anadromous
Spawning and Nursery Areas to determmfine adequacy of
designations, to establish baselines and to {dentify impaired or
impacted areas,

Management Utility: Consolidation of information on this
important 1ssue will allow more efficient management both
across-the-board and on a case-by-case basis., Documentation of
nursery importance will strengthen the case for protection.
Identification of impafred areas will allow pilot mitigation or
restoratfion projects. Correlative secondary studies based on
this information will help 1dentify or evaluate causal
relatfonships to human activities (see . #1 1in Evaluation, below!l.

Evaluation

Conduct correlative studies to relate accumulated nursery
information to environmental factors and to human-use-related
factors (e.g. land-use conversions, drainage).

Management Util1ity: Comprehensive scoping work on existing data
should be used to frame hypotheses about causal connections
between nursery productivity and anthropic change. Knowledge of
these processes is essential to effective management and
successful mitigation.

Design and conduct experimental studies based on #1 above to
identify ecological factors necessary for major nursery habitats
to function, and to assess the relative importance of those
factors.

: Experimental explication will probably be
Utility P Y

required to separate "noise™ from "signal," to predict the
sensitivity of a nursery system to changes related to efther
development or mitigation.
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Determine the relative contributions of major habitat types
(including submerged vegetation, nursery habitats and other
river and sound habitats) to overall juvenile populations for
major species.

Management Ut{ility: Management and mitigation efforts can be
concentrated on those species or habitats most receptive to
change or most deserving of attention.

Use existing informatfon on striped bass reproductive patterns
to design and conduct experimental evaluations of the loss in
reproductive success in the Roanoke River.

Management LH{l1ity: Although extensive work has been conducted
and proposed on this serfous sftuation, diverse hypotheses still
exist on the causes for the decline (toxicity, thermmal changes,
food chain disruptfon, etc.). Consolidation of existing
information should allow framing of testable hypotheses. The
design of mitigation efforts 1s premature until causal
relationships are understood.

Mapagement

Document all obstructions to anadromous fish migration and
evaluate the potential for mitigation.

Management Ut{1{ity: Obstructions to migration probably have a
very serious impact on anadromous fish such as herring and shad
which have shown marked declines in the past decade, especially
in tributaries to Albemarle Sound, Identification and
evaluation of such obstacles must precede an active mitigation
programs, 1f runs of those fish are to be returned to former
status. '

Evaluate the potentfal for mitigation or restoration of impafred
Primary Nursery Areas, 1ncluding design of a pilot project for
such an area. This design should include features fntended to
document the importance of the factors fdentified in
f"Evaluation™ #1 and #2Z above.

Management Ut1l1ty: Varifous structural strategies have been
proposed to mitigate human impacts on critical nursery habftats.
Once adequate information 1s available, the costs and 1ikely
effectiveness of such efforts needs to be ascertained.

Evaluate regulatory options, 1n 1ight of information gathered

above, to protect critical nursery habitats. Both technical and
economic feasibility should be considered.

tility: Previous efforts at regulation for Primary
Nursery Areas have broken down 1in the absence of adeguate
technical information. Once the suggested studies are
completed, adequate information should be available to allow the
design of an efficient, effective management program.
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TOPIC AREA: AQUATIC VEGETATIVE HABITAT
Geperal Justification

Aquatic vegetative habitats (both submerged and emergent) perform a
wide varfety of important ecosystem functions, including fisheries
nursery capacity, current baffling and sediment consolidation,
primary production and refuge predators for prey species. The
relative value of each type of vegetation is poorly known. In
addition, some of these organisms are very sensitive to environmental
perturbations, and have shown dramatic changes in the study area in
the Tast ten years.

Characterization

1.

Document the current distribution and composition of emergent
and submergent wetland habftat types, in the format of the
National Wetlands Inventory.

Management Ut{11ty: Precise knowledge of locations of sensitive
vegetative habitats would be invaluable in existing regulatory
programs in the evaluation of proposed development projects and
mitigation efforts. Furthermore, this effort would provide a
baseline for trend analysis intended to {dentify threatened
habitat types and to enable management program design.

Document historic trends in location, abundance and compeosition
of submerged aquatic vegetation (5AY) beds.

Management Utilitv: Characterization of trends allows the
identification of high-priority areas and species for management
efforts, sc that evaluative studies and management assessmants
are applied most efficiently. Restoration pflet studies should
be conducted 1n historic beds, once technical and econamic
feasibility are established.

Evalyation

Examine the current suftability of the Pamlico River for SAY
growth, and evaluate the potential for reestablishment of
historic SAV beds in that region.

Management UWtilitv: The dramatic recent declines in SAY in the
Pamlico River have probably had serious implications for fish
and waterfowl populations 1n that area. FPreliminary work
suggests that restoration should be possible, but experimental
work 1s required before full-scale restoration should proceed.

Evaluate the effects of turbidity varfation due to different

sources on SAV in Pamlico Sound and Currituck Sound (this 1s
best done 1in conjunction with #1 abovel.

Utility: Modification of turbidity due to algal
growth and erosion (i.e. biological and geclogical) has been
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shown to significantly affect SAV in Chesapeake Bay. Long-time
Famlico residents describe changes 1n turbidity as one major
difference 1n the river, and major increases in total sediment
load in the river have been documented (Ph{i111ps, 1986).
Effects of chronic changes 1n suspended sediment are poorly
known. Successful reintroduction of SAV will depend on the
suftabil1ty of environmental conditions (e.g. turbidity) at the
sites selected.

Assess the available data base on fringe wooded swamps, evaluate
their functional role and interpret the extent and ramifications
of impacts to these systems.

Management Utility: Programs exist to regulate development 1n
wooded swamps, but the functional role of those areas, their
significance as aquatic nursery habitats and the {impacts of
piecemeal development are poorly known., Rational management
decisions relevant to wooded swamps can only be made based on an
understanding of functional relatfonships.

Characterize the ecosystem function of Juncus roemerianus
marshes, especially as nursery habitats.

H111ty: Irregularly flooded marshes covered with
black needlerush cover extensive areas in portions of the study
area, but the significance of those habitats and the
consequences of their modification are uncertain. Permit
decisions should be based on reasonable prediction of such
conseguences,

Management

1.

2.

Design a pflot reintroduction program for SAV in the Pamlico
River based on information developed above.

Management Utility: Once causal relationships have been
evaluated, the expected benefits of such a program can be
predicted, and 1ts design optimized.

Develop a protocol for monitoring critical areas (Pamlico River,
Currituck Sound, Core Sound) for SAV on a 5-10 year return
period.

Management Utility: The disappearance in the Pamlico River was
evaluated after the fact. Early detection of similar problems

would greatly fincrease the 1ikelihood that causal relationships
could be established and that effective management strategies
could be developed.

TOPIC AREA: SIGNIFICANT NATURAL AREAS, WETLAMDS AND EMNDAMGERED SPECIES
HABITATS

Geperal Justification



A major effect of land-use conversfon and associated nonpoint impacts
on streams in the Albemarle—Famlico region 1t the loss of wetland
habitats crucfal to the survival of both aquatic and terrestrial
organisms. Informatfon on the extent of these losses {s sparse, yet
can be obtained generally at relatively low costs. The
fdentification component of such a process can be 1inked to other
proposed projects to yleld enormous amounts of critical information
at a relatively low cost. Afterwards, rational management strategies
can be derived for these important areas preserving their tight
1inkages to the aquatic systems fn the Sounds.

Characterization

1. Complete the 1dentification and characterization of natural
areas of high significance in the regfion. )

Management Utilitv: Land-use conversion in the past has
occurred largely in fgnorance of what was being altered or of
consequences for the estuaries. General scoping studies were
conducted under the CEIP program for some areas, but many
critical areas are largely unknown. The high correlation
between remaining natural areas and wetland areas suggests that
natural areas and wetland areas could be mapped at the same
time, with relatively low additional costs.

2. Complete the National Wetlands Inventory in the Project Area,

Management Utility: Many regulations, both federal and state,
apply to the development of wetland areas, Wetlands 1in the
Albemarie-Pamlico regfon are usually tightly connected to
adjacent estuarine waters through hydrologic relatfonships anc
nutrient cycling. Knowledge of existing wetland areas can help
aveid conflicts between land-conversion and fisheries interests,
and be beneficial in site-selection activities, evaluation of
proposed projects, evaluation of pre-project conditions in
vioclations cases and even estimation of timber velumes. A1l
watershed planning activities would be greatly facilitated by
the availability of accurate wetlands mapping. Many of the
other projects proposed here could be completed in conjunction
with the National Wetlands Inventory process.

3. Identify endangered species habitats within the study area.

Management Utility: Specific federal regulations pertain to
endangered specfes and critical habitats for endangered species.

In the Albemarle-Pamlico region, most of these occur in the same
wetland areas described above. Preliminary habitat scoping
could be done in direct conjunctfon with the National Wetlands
Inventory.

4, Identify altered wetlands in the Albemarle-Pamlico regicn,

especially those 1n close proximity to estuarine waters, and
evaluate the potential for restoration or mitigation.
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Management Ut11ity: The potential 1s great for restoration of
some impacted wetland areas to decrease negative effects on
nursery areas, An evaluatfon of altemative strategies, 1ikely
success and probable costs should precede any restoration
efforts. The potential for water management plans, or even
rerouting of drainage away from nursery areas, may be even
greater,

Management

1. After initial characterizational work 1s complete, survey
highest priority natural areas in detail and construct
management plans,

W11ity: Where preservation is intended, simple
ispolation may be neither possible, desirable or effective.
Individual site characteristics must be considered.

2. After inftfal survey work, prepare detailed management plans for
particular species of special concern.

Management Utjility: Management plans are essentfal {1f this

endeavor s to succeed, especially where large areas are
involved.

3. Evaluate alternative strategies for wetland protection in the
Albemarle-Pamlico region.

Management Ut{lity: Although many regulations exist which
affect conversion of wetland areas, no comprehensive state
management strategy has been adopted. If water-related
resources are to be managed effectively, a comprehensive,
ratfonal wetlands management package must be formulated.

I1. WATER QUALITY AND ESTUARINE RELATIONSHIPS

TOPIC AREA: NONPOINT SOURCE POLLUTION: LAND-USE CONVERSION AND ITS
EFFECTS ON ESTUARINE WATERS

Geperal Justification

Much of the Albemarle-Pamlico region is rural, and land-use
conversion represents the scurce of most contaminants of estuarine
waters (sediment, nutrients, trace contaminants). In addition, the
low profile of most of the lands east of the Suffolk Scarp requires
that extensive drainage networks be installed before effective
farming or s{lviculture can be accomplished. These activities
represent a constantly changing mosafc of interacticns between land
and water which strongly influence instream productivity. Relatively

11ttle 1s known of these processes in some areas, and much of what is
known 1s out of date.

Characterization



Construct a detailed, up-to—date land-use map for counties
immediately adjacent to estuarine areas, including all drafnage
networks and water—control structures, and indicating
concentrations of high-pollutant-yield land uses.

Management Utility: Mo accurate assessments of the contributicn
of nonpoint sources to instream problems can occur without

up-to-date information on land-use. Similarly, planning for
water management, land-use modificatfon or impact mitfgation
depends on accurate drainage network assessment.

Complete soil surveys in the regfon (specifically Hyde County).

tility: Estimatfon of pollutant yields for a given
use depends strongly on scil characteristics, Digitization of
soil surveys makes a wide variety of management evaluations
possible, from siting studies for septic systems, to evaluation
of sites for specific development purposes, to fdentification of
areas where existing population densities exceed the
assimilative capacity of the soils. Furthermore, sofl surveys
provide a wealth of practical informatfon which could be
provided to the public through a cooperative federal/state/local
venture,

Establish historical trends in land use and drainage, updated
from existing information.

Mapagement Ut{14ty: Assessment of the time course of
land-conversion activities should allow examination of long-term
and short-termm effects in receiving streams, and probably enatle

correlative studies to be done on nursery area effects.

Evalyation

Consolidate all avaflable information on the effects of land-use
conversion on estuarine water quality and ecology, to fdentify
information gaps and frame hypotheses about causal relaticnships
between human activities and instream effects.

Mapagement Utility: A11 management decisfons related to land
use are predicated upon the understanding of the effects of
those activities on the estuarines. Although much work has been
done, large amounts of it are not generally avaflable, and no
synthesis has been attempted. This fnitial scoping work must
precede any specific management evaluations, and should include
correlative studifes to relate existing land use and drainage tc
estuarine nursery function.

Construct & large-watershed-level model for hydrology and water
quality in tidewater areas, to include evaluation of land-use
changes and drainage system changes on salinity patterns,
sediment loading and nutrient loading,
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Mapagement WHi11ty: A1l predictions of land-use conversion must
depend on reasonable understanding of processes mediating the
effects. Models seem the most expeditious vehicle for this
endeavor, and would be essentfal in the following tasks.

Develop cumulative impacts methodology in assessing
land-conversion effects and drainage effects.

Management Utility: The major impediment to 1imiting nonpoint
effects in sensitive drainages has been the inability of
regulatory agencies to relate pfecemeal changes to instream
effects. Modeling probably could do this 1f a
waste-load-allocation style approach were used, assuming maximum
tolerable loads of constituents could be determined.

Develop user-oriented versifons of all such models.

Ut{l1ity: A major problem in the past has been the
inab11ity of regulatory personnel to obtain predictive models
which they could use which were capable of answering the
questions they needed answered. Agency personnel should work
directly with academicians to develop user-friendly models
adapted to answer questions posed by existing regulatory
requirements.

Evaluate the risk of development on different mineral and
organic soils in terms of pollutant Toadings.

Management Utility: Preliminary studies suggest that fluxes of
contaminants from different kinds of sofls in different
hydrologic contexts (e.g. pocosin pedts versus floodplain peats
versus marsh mucks) are very different. 5Soil maps and land-use
maps could be used to fdentify areas with greatest development
risk and least development cost.

Evaluate the effects of channelization on water flow rates,
constituent concentrations and fisheries utilization of streams
in the coastal zone.

Management Ut{lity: Channelization has occurred in large
numbers of coastal streams, with unknown effects on physical,
chemical and biclogical characteristics of those waters. Any
management plan for the regfon should include a basic
understanding of the effects of channelization.

Mapagement

Evaluate the performance of varfous Best Management Practices
(BMPs) in coastal sftuations, using a mixture of field and
model ing techniques.

Management Utility: Application of BMPs 1s currently
well-intended, but probably results in excessive expenditures in
some areas and inadequate expenditures in others.
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2, Recommend BMP packages for different coastal sofls, hudrologic
situations and land-uses, based on the above studies,

Mapnagement Ut{l1ity: Optimal application of practical management
technigues for a given situation benefits everyone 1nvolved.
Specific practices should be tailored to the unigue situations
found 1n the study area.

3. Design optimal water management strategies for various coastal
situations, and evaluate the potential for mitigation of
existing water management problems,

Management Ut{14ty: Water management is increasingly recognized
as a vital component of the coexistence of agriculture and
silviculture and fisheries interests. Optimization would serve
all these interests.

TOPIC AREA:  POINT SQURCE POLLUTION I: EUTROPHICATION AND DISSOLVED
OXYGEN

General Justification

Nutrients and cther contaminants derived from point and nonpoint
sources have significant effects on water quality in the
Albemarle—amlico region. Serious algal bloom conditions have
occurred and continue to occur when conditions are right in several
main tributaries of Albemarle and Pamlico Sounds. These blocoms not
only are unsightly and have negative impacts on the aesthetics of the
regfon, but alsc have serious ramifications for estuarine organisms,
Clear understanding of the processes at work and the development of a
predictive tool are necessary for effective management to be
possible. . .

Characterization

1. Assemble pertinent water quality data and explore them
statistically to identify important relatifonships and historical
trends.

Management Ui1l1iiy: Existing data is sparse and fragmented, and
has never been examined in a comprehensive fashion to document
instream effects of anthropic activities. Scoping studies are
required to frame hypotheses about causal relationships, to
identify problem areas and informatfon gaps, and to provide
first approximatifon information to resource managers for ongeing
regulatory programs.

Zs Assemble comprehensive N/P budgets for the Albemarle-Pamlico
Sound Complex.

Management Utility: Effective management of cultural

eutrophication depends on accurate assessment of the relative
contributions of source activities., Estimation of expected
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efficacy of a particular management strategy requires not only
cost estimates but also realistic benefit projections.

Evaluations

1.

Establish historical trends 1n cultural nutrient enrichment
using sedimentation/coring techniques, including assessment of
"background™ Jevels of nutrients.

Management Utility: Assessing the impacts of anthropic nutrient
augmentation requires estimation of pre-impact conditions for
which data are not read{ly available. In certafn circumstances
(e.g. constant deposition), certain bloom organisms may even
leave remains that could testify to the presence or absence of
blooms in the past. )

Develop a2 user-oriented mode] capable of evaluating the
effectiveness of nutrient control strategies, and validate for
one watershed. The model must allow evaluation of:

a. upstream versus coastal inputs,
b. relative importance of N and P as 1imiting nutrients,

C. physical 1imitations to primary productivity, 1ncluding
flow and salinity, and

d. differential bfoavailability of nutrients from different
sources,

Management Ut{11iy: Existing models ‘are grossly inadequate for
non-conservative substances 1ike nutrfents. Wasteload
allocations are based on such models. The uncertainity fnvolved
in permitting is especially severe in saline portions of
estuarine tributaries., Development of & model tailored to the
needs of permit-decision-makers would allow much more rational
decisions.

Delineate conditions under which blooms of noxfous algae are
expected to occur,

Management Utility: Prediction of algal blooms from readily
available information would allow variable discharge permitting,
so that restrictions are tightest when they need to be. If the
process of bloom formation were understood, a wide variety of
possible mitigational measures could be evaluated (e.g. flow
regulation, discharge restrictions, land-use zoning, BMPs).

Evaluate the significance of sediment/water column interactions
in wooded swamps for nutrient-related water quality concemns.

Management Utilityv: Assimilation of nutrients serves to reduce
instream concentration, but under certain conditions recycling
from the sediments can dominate nutrient dynamics, 2 process
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poorly understood. Wooded swamps not only fringe much of the
study area, but are also being proposed as treatment systems for
effluents rich in nutrients. Ratfonal decisfons on the
suftability of such areas depend on knowledge of recycling
interactions which 1s currently sparse,.

Relate human-activity-driven eutrophication to deoxygenation
events 1n bottom waters and tributarfes.

Management Utility: Active management of point-source
discharges 1s 1imited by the ab{11ty of the regulatory agencies
to relate anoxia to causal processes. Until that relationship
{s demonstrated, 1ittle effective management of
dissolved-oxygen-related fish kills can be expected.

Mapnagement

1.

Once nutrient dynamics are better known, evaluate the cost and
relative effectiveness of various point and nonpoint source
control strategies.

Management Utiiity: Accurate prediction of the effectiveness of
various strategies depends on knowledge of instream processes.

TOPIC AREA: POINT=-SOURCE POLLUTION II: TOXICANTS AND BACTERIAL
CONTAMINATION

General Justification

Although the absolute levels of contamination of estuarine waters in
the Albemarle-Pamlico region with toxicants are not nearly as high as
many more industrialized estuarfes, significant toxicants fssues
remain, . As new and increased industrial discharges are permitted,
new standards are necessary in saline reaches of streams not required
before. Identification of particular potential trouble spots before
they become critical will allow more careful management.

Evaluation

1.

3.

Evaluate the estuarine toxicity of particular compounds (F, Til.

Management Utility: Specific discharges of these compounds
exist or are propesed. Mo water quality standards for these

substances exfst, and research is necessary to support such
standards.

Develop effluent bicassays for saltwater,

Mapagement Utility: As additional discharge permits are

requested, the need for a protocol for saltwater bicassays
becomes more severe,

Conduct sampling of biota to establish baselines for toxic
contaminants.
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Management Utility: Little is known about the distribution of
toxic constituents 1n organisms or sediments in the study area,
Complex cycling of many elements may result in unrecognized
problems without scoping studies such as these.

4. Evaluate the chronic effects of suspended sediment in estuarine
areas.

til11ty: Changes 1in sediment load due to human
activities have been dramatic in many tributary basins, yet the
effects are poorly understood for estuarine systems, Many
proposed projects result in increased sediment concentrations,
yet no sensible control or mitigation efforts can be defended
without reasonable knowledge of expected effects.

£. Conduct a scoping study of the relatfonships between human
activitiesz and contamination of shellfish by toxicants.

Management Utilitv: Although reasonable efforts have been
directed at bacterial contamination, relatively 1ittle work
exists on toxicant contaminaticon of shellfish in the
Albemarie-Famlico region. Researchers have suggested that
bacteria may not be the only reason for 1imiting shellfish
harvest in closed areas.

Management

1. Evaluate management altermmatives to current fecal contamination
procedures,

Utility: A crucial concern is how well coliform
bacteria indicate the presence of disease—causing organisms in
estuarine areas. Alternative viral and bacterial indicators
have been proposed, but the risks, costs and benefits are not
well known. The presence of high levels of coliform organisms
in drainage from disturbed natural areas 1s especially
problematic =--does a real risk exist from this socurce? A
formal risk assessment of viruses and pathogens in shellfish and
in primary recreation areas would be very useful in {interpreting
the significance of the human activities for shellfish and
contact recreation,

TOPIC AREA: PHYSICAL PROCESSES
Geperal Justification

Many of the processes addressed in this study are related to the
dispersal or distribution of anthropogenic contamfnants. Local or
small-scale phenomena are difficult to understand, and even more
difficult to predict without a general knowledge of how basic
physical processes affect flow pattems in this complex, estuarine
system. All of the models suggested above depend on 1inkage to more
general models to be fully effective.
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Evalyaticn

Demonstrate the need for and the management relevance of
estuarine hydrodynamic and water-quality models. Educate
managers on the utility and applicablity of these tools.

Management Utility: The breadth of possible management
utilfzation of models {s great, but would be greatly reduced if
clear management goals were not targeted before model
development. Therefore, a general scoping study of model
applicabfilty and availability should be conducted at the
outset.

Once modeling needs and utility are documented, implement the
most cost-effective, management-actionable program available.

Management Utility: Once specific management {issues and target
areas are 1dentified, effective modeling efforts can be

designed. Al11 models developed must be user-oriented, such that
resource managers can answer specific questions as needed.

Evaluate avaflable information on sediment dynamics in the
Albemarle-Famlico system to 1dentify management-related
information needs and recommend evaluative research.

Utility: Significant historical changes have been
observed in sediment loading into these streams, with
potentially serfous consequences for organfsms. This is
particularly true since sediment dynamics are strongly linked to
water quality.

I1I1. FISHERIES DYNAMICS: STOCK ASSESSMENT AND DISEASES

TOPIC AREA: FISHERIES STOCKS

General Justification

Crucial concerns 1n the Albemarle-Pamlico project include the status

of fish and shellfish stocks, and the causes of apparent declines in

landings for many species. This section addresses current status and
documentation of historical fisheries trends.

Characterization

O

Identify and evaluate data elements both necessary and
sufficifent to assess status of Important fisheries stocks and to
identify stock declines due to fisheries practices, water
guality or natural causes.

Management Utflity: Existing information on fisherfes 1s 1inked

to landings, which are dependent on many interrelated variables,
Assessment of actual population levels (and effects of
particular human activities) requires much more intensive
information., Scoping work on information requirements fis,
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therefore, essential to evaluate the success of management
activities,

Identify and characterize existing shellfish beds.

Management LHt{1ity: Currently, use attafnability studies must
be done "from scratch™ whenever classification changes are
requested. Knowledge of existing shellfish beds s fragmentary.

Evaluaticon

Identify and evaluate the factors responsible for dramatic
variation in blue crab year classes,

Ut{11ty: Recently, blue crab landings have become
highly variable. Understanding this process is required before
possible management strategies can be evaluated.

Evaluate the effects of fishing practices on water quality and
fish stocks.

Management H11ity: As intensity of fishing effort increases
and stocks decrease, the effects of fishing on stocks and on
water quality are 11kely to become more and more significant.
Yery 1ittle information on this subject exists from the study
area. Identification of specific effects would allow effective
management action.

Evaluate the relative importance of water quality in nursery

areas and circulative transport of larvae in 1imiting fish
stocks.

Mangement Uti1ity: The degree of effort and funding which
should be allocated towards nursery growth restoration should
depend on 2 clear definition of their importance in the
maintenance of fish stocks.

Evaluate the conditions required for establishment of viable
shellfish beds and evaluate the potential for reestablishment in
historic areas.

Management Utfility: Large areas of historic beds are now
barren, FReestablishment programs should await demonstration of
probable bed survival under existing conditions.

Management

1.

Evaluate the costs and benefits of requiring excluder devices to
reduce bycatch on Sound shrimp boats.

Management Utility: Technology exists to reduce bycatch of

scrap fish, but the reduction in catch efficiency of targeted
species has not been evaluated fully., These devices may be
required in some portions of the study area (e.g. where sea
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turtles are present). Regulations should be designed with the
effects on the fishermen in mind.

TOPIC AREA: FISH DISEASES

General Justification

One of the most obvious environmental problems in the Pamlico region
is the recent outbreak of ulcerative sore disease on a variety of
commercially important fish species. To date, only preliminary
epidemiological and pathological work has been completed.

Characterization

l.

Consolidate exfsting information on incidences of ulcerative
sore diseases in Albemarle-Famlico populations and design a

sampling program to evaluate human-impacted and less-impacted
areas.

Management LH{14ty: Extensive management programs should be
dependent upon a demonstration that the outbreaks described are
anthropogenic and not simply cyclical. Scoping work to define
the extent and nature of the problem should be used to generate
initial hypotheses for experimental work.

Characterize other important disease problems affecting
estuarine fishes in the Albemarle-Pamlico region.

Management Hil1itys Other fish diseases have historically
assumed local or short-term significance. If general water
guality deterforation continues, then higher incidences would be
expected. A baseline survey would allow recogniticn of an
incipient problem before outbreak status 1s attained.

Evaluyation

Evaluate the relationship between environmental factors and
infectability for a target specfes (menhaden).

Management Utility: Any program designed to reduce incidence cof
outbreaks must address the processes fnvolved. If causal
relationships cannot be demonstrated, effective management
cannot occur.

Relate fungal presence to pathogenicity in effected species,

Management Utility: Clear definition of the target problem is
essentfal to effective management.

Once scoping work is accomplished, conduct water quality

analyses to determine the role of various environmental
contaminants in the diseases.
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Management Utility: Water quality surve: work 1s very costly
and should await clearer definition of causal relationships.
Inft{al work suggests that stress due to water quality
degradation is a major contributing factor, and management will
probably ultimately depend on water quality improvements.

IV. THE HUMAN ENVIRONMENT

TOPIC AREA: SOCIO-CULTURAL STUDIES

General Justification

Essential to effective management of the Albemarle-Pamlico regfon 1s
a general framework of understanding of social, economic, and
instftutional systems. Resource managers are faced with a range of
options for managing the area to achfeve a desired outcome. The
analytic tools of the social sclences are required to suggest and
evaluate potentfal management strategies before implementatfon so
that the most promising strategy is chosen.

Cf equal importance is monitoring and re-evaluation of a management
strategy once it has been implemented. Conditfons in existence when
the management strateqgy was chosen may change, or the pelicy may have
unforseen effects, with the result that the policy fails to achieve
its stated objective.

A fairly comprehensive base of certain types of data, such as
permanent resident population information, is available but may need
to be made accessible in a more useful manner. COther data, such as
sesasonal population information, is not currently available and needs
to be collected. :

Characterization

l. Compile baseline data on demographic trends, including
population size, composition, gecgraphic distribution and the
relative contribution of permanent and seasonal components,

Mapagement Ut{lity: Planning for the future depends strongly on
expectations for population parameters and clear knowledge of
existing pattems. The shift from less dense resident
populations towards denser seasonal populatfons is significant
environmentally and socially.

2. Evaluate the peoples' knowledge and attitudes about natural
resources and regulation designed to protect those resources,

Mapagement Ut1lity: Popular receptivity 1s vital to the
long-term success of this project. A1l proposed regulation
changes must be framed in the context of the regulated
population to be effective.

TOPIC AREA: ECONOMIC STUDIES
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_ Genera] Justification

Economic analysis {s frequently overlooked as an aid to management of
a resource such as the Albemarle-Pamlico estuarine system. Economics
can provide vital informatfon not obtafned through other types of
analysfs, including estimates of the market and non-market values
provided by the estuarine system,

The tools of economic analysis can also be used to study the
incentives facing users of the estuary and adjacent lands for
engaging in varfous altemative activities. Incentives are provided
by markets for goods and services, and by government policies such as
subsidfes, taxes, or regulations.

Evalyation

1. Estimate economic incentives to landowners adjacent to the
estuaries for competing land-use alternatives:

a. agriculture, forestry and peat mining,
b. resort development and preservation.

Mapagement Utili{ty: Understanding economic fncentives will
enable management strategies to shift land-use conversion
patterns toward desired ends.

2. Estimate economic incentives created by specific government
policies designed to influence land-use (e.g. swapbuster).

Management Utility: Comparison of stated goals with actual
economic ifncentfves will gfve much needed informaticn on the
true effects of regulation and document the level of
effectiveness of a regulation in meeting fts stated goal.

3. Estimate the value of a "non-market" good or sevice (such as
hunting, recreational fishing, or aesthetic values) for a
spaecified geographic area.

Management Utility: Studies of this kind are rarely undertaken,
but are vital to understand economics of land-use patterns, and

should allow more precise evaluation of costs and benefits for
particular kinds of regulation.

4, Conduct a case study (real or fictional) of & recent development
to evaluate the private and public benefits and costs of the
proposed development.

Management Utility: Normally, balanced evaluations of the
economic effects of development are elusive: increases in tax
base are obvious, while costs may be less so., A study of this
kind would allow better informed decisfons by local governments
addressing zonfng {ssues and other land-use limitations.

TOPIC AREA: INSTITUTIOMAL STUDIES
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General Justification

In order to effectively manage the Albemarle-Pamlico system, 1t will
be necessary to understand all of the important systems (natural,
social, economic, political, etc.) and how they function in the
larger system of which they are a part., For example, one cannot hope
to manage the natural resources of the region without understanding
the politics of the area.

Characterization

1. Characterfize political and governmental systems and
relatfonships within the study area.

Management Utility: Effective management of natura) resources
in the region 1s strongly dependent on voluntary cocperation of
local governments.

2. Evaluate the role of science 1n policy determinations, and
design tools to allow effective integration where appropriate.

Management Utility: Studies such as the APES usually result in
highly technical determinations of relatively low utility to
managers, because basic issues and assumptions differ between
these groups. A mechanism to facilitate communication and
coordination between such disparate disciplines is essential 1in
this effort.

3. Characterize existing management systems in temms of efficiency
in attaining stated goals, including geographic framework,
policy substance, enforcement capabilities and flexibility to
societal change.

Management Utilitv: Identification of areas where stated
management goals are not being met will allow targeting of funds
to provide information or technical support for those programs.

4, Characterize and evaluate alternative management frameworks for
problem areas identified in #3 above.

Uility: Studies of costs and benefits of avaflable
alternatives for programs which need refinement should allow
better management, while maintaining the basic structure of the
existing programs.

TOPIC AREA: INTERDISCIPLINARY CASE STUDY

An interdisciplinary study (biological, economic, social, and
institutional) of an estuarine area should be conducted to determine
fts value in termms of its various uses and products. Procedures
should include collection and analysis of information concerning
trends in: (1) demography, (2) land use, (3) water guality, (4)
infrastructure, (5) institutional structure, (6) regulatory regime
and implementation status, (7) fish and wildlife production, and (&)
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economic activity. Results should be used to analyze the value of

the seiected estuary relative to types and degrees of potential
development.

A pilot project should be done inftfally, to develop the
conceptual framework for the comprehensive study. The pilot project
would also determmine the feasibility of studying various specific
sftes,
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AFPENDIX YI-3: AFPROXIMATE PROJECTED COSTS

COST ($1000's) *

I. RESORCE (RITICAL AFEAS

A.  FISERIES HAEITAT

Cl. PNV surveys 10-15 K
El. PNA/SMA correlations 20-= K
EZ2. PNW/SMA controlling factors 75-100 K
B. Major habitat types 60-80 K
E4. 5Striped bass reproduction 6080 K
M. Anadronous cbstructions 510 K
MZ. Mitigation of impaired nurseries 30-50 K
M3. WNursery regulatory options 15-20 K

B. ALWTIC VEETATIVE HAEITAT

Cl. Currermt distribution pattems Te=1%5 K
(2. Historical trends 120-150 K
El. Pamlico River suttahility &7 K

E2. Turbidity effects and origins B80-120 K
B3. Role of wooded swamps ~10=15 K

E4, FRole of Jucus marshes 50-T5 K

M., Pilot restoration SAY 7

MZ, Monftoring protocol 5K

C. SIGNIFICANT NATURAL AREAS, WETLANDS
AND ENDANGERED SPECIES HAEITATS

Cl, MNatural area {demtification 26-100 K
2, MI campletion 70 K
C3.. Endangered species habitats 2=100 + K
Ca, Altered wotlands VK
ML, High priority area surveys 50 K
MZ. Managamertt plans, high priority areas 50K
M3. Wetland protection strategies 50K

I1. WATER QUALTTY AND ESTUARINE FELATIONGHIFS

A. MNOANPOINT SOURE POLLUTION

Cl. Land=use mapping 100-150 K
G2, Sofl survey WK
3., Trends in Tand use 3550 K
El. Land-use comversion effects 100-120 K
E2. large—watershed models S00-1000 K
EB. CQmulative impacts methodology 30-50 K
E4, Ussr-oriemted models 3050 K
FS. Suitability of developmart of solls 30-50 K
E6. Chamnelization effects 10-20 K
M. B¥F performance 30-50 K
MZ, B packages 10-70 ¥

M. Optimal water management practices 20-30 K

VI-24



B. POINT SOURCE POLLUTION I: EUTROPHICATION

Data massage

Coprehensive NP budgets
Historical trends
User-orfemted models

. Bloon formation

Ed4. Sedimart/water imteractions

E5. Eutrophication and deaxygenation
Ml. Cost effectiveness of management

ORERE

50-100 K
250 K
50-100 K
100-500 K

100 K

50-75 K

C. POINT SOURE POLLUTION IT: TOXICANTS AND BACTERIA

El. Toxicity of Fo T

EZ. Saltwater biocassays

EE. Toxicant baselines

B4, Chronfc effects of suspended sadiment
E5. Shellfish toxicamts

Ml. Altematives to fecal coliforms

D. PHYSICAL PROCESSES

El. Model utility
EZ2. Model development
B. Sediment dynamics

I11. FISHERIES DYWMICS
A. FISERIES STOXS

Cl. Data evaluation

2. Shellfish beds

El. Blue crab variation

EZ. Fishing practices

E3. Mursery areas and larval transport
E4, Shellfish bed viability

Ml. BExcluder effects

B. FISH DISEASES
Cl. Ulcerztive sore incidence

2. Other dissase incidence
El. Emviromental factors

E2. Fungal pathogenicity
B3, Water quality effects
IV. HMAN ENTRONENT
A, STCIO-QOLTURAL STLDIES

Cl. Damgraphic trends
(2. Attitudes about resource managamant

B. ECONOMIC STUDIES
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El. Lands=s incemtives

E2. Econonics of policies _
EB3. Value of "nar-market™ goods
E4. Developmart cass study

INSTITUTIONAL STUDIES

Cl. Political/govermmental systems
2. Role of sclence in policy

(3. Efficiercy of existing systems
C4. Altemative managament systems

INTERDISCIFLINGRY CASE STUDY

* PRELIMINARY ESTIMATES OMLY
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: CHAPTER VI: ADDENDUM
Relevance to Major Conflicts: Agriculture and Commercial Fishing

Conflict resolution depends on three factors: understanding the
processes medfating the interaction well enough to predict the effects of
management actions, understanding the consequences and costs of management
strategies themselves, and understanding the governmental and cultural
systems well enough to make control programs effective. The
Albemarle-Pamlico Estuarine Study should provide copious information
relevant to these areas. The conflict between agriculture and commercial
fishing is based on two linked land/water interface processes (drainage to
reduce water table levels, and nonpoint source runoff) and a number of
instream processes (e.g., eutrophication, food-chain effects,
deoxygenation, ulcerative sore initiation), many of which are poorly
understood. Furthermore, the costs and benefits of potential management
strategies are not well known at present. Therefore, an effective
implementation plan must be based on knowledge of critical processes,
their human contexts and alternative management strategies designed to
integreie anthropic and natural systems.

The following secticns present the proposed research and schedule for
that reszearch which should contribute toward effective management of
continuing land-based activities to allow maintenance of aguatic
productivity.

I. UNDERSTANDING THE PROCESSES INVOLVED

E. Land-Use Conversion, Monpoint Effects

BROJECT COST SCHEDULE

1. Land-use updates 1208 ¥ 1087
1987-1088

2. 5011 survey, Hyde Co, 30K 1SE7-19E8
1988-1989

3. Scoping work on process 30K 1987

4. Experimental work 70-90K 1oE7-108E
legg-1a880

5. Large-watershed model S00=-1000% 1087-1085
198R=-1980

1289-19490
19501901

E. PRisk cof development of
different soils la4g7-1988

1580-1984

Lay
=
!
LA
=
=
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D.

Nonpoint Drainage, Effects on Mursery Areas

PROJECT COST SCHEDULE

1. PNA/SNA surveys 10-15K 1287

2. PNA scoping studies 20-25K 1587-1588

3. PHNA experimental work 75-100% 19EB-1989
15859-19490
1990-1991

Monpoints Pollutions Effects on Finfish Declines

EROIECT COsT

1. Experiemental work on
striped bass
reproductive problems S0=-70K

2. Experimental work on
relevant value of
habitats and impairrment
losses E0-B0K

Nl

1987-1988
1588-1989

logg-1¢8¢
1989-1990

Nonpoint Feollution, Effects on Submerged Macrophytes

PROJECT COST
1, Current distribution JE-125K
2. Causes of Pamlico River

Toss and present
suftability E0-75K

II. UNDERSTANDING MANAGEMENT EFFECTS

A,

Nursery Area Pestoration and Protecticn

RO oSt
l. PNA restoration piloet 30-50K
2. PNA protection regulation 15-20

SAY Reintroduction

EROJECT COST
1. Pilot reintrocution E0-TEx
Z. Monitoring protocol 5K

vI-28
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1c87-1985
. 1986-19ES
1985-1990

1987-1988
1588-1989

SCHEDULE

1990-1991
1921-1992
1990-1991

SCHEDULE

1989-1290
1990-1991
1987-1988



C. BMP Ferformance
EPEGIECT
l. BMP effectiveness

2. B package design
3. Optimal water management

SUMMARY TAEBLE

30-50K

10-20K
20-30K

SCHEDULE

1987-1988
1988-1989
1989-1990
1989-1950
1990=1991

1967 1987-1986 1986-1585 1989-1990 1950-199] 1991-1992

Land=-use
effects (100K) 20K
15K
30K
35K
125K
15K
Mursery Areas 10K
20K
Finfish
Declines 25K
5F.1|'I ) 25}(
30K
Management
5K
15K
40K 330k

[£2- £11%0 K in & years)

V1-29

15K
35K

125K
5K

25K
30K

25K
3cK

340K

128K

25K

30K

ZEX

25K

10
10K

250K

125K
25K
15% 18k
15¥
25
pils. 4
Z1%k 1oy



Relevance to Major Conflicts:

Waste Disposal vs Commercial Fishing

The conflict between waste disposal and commercial fishing results

from a variety of instream processes., including eutrophication,

deoxygenation, rerelease of contaminants in sediments, fnitiation of

ulcerative sore diseases, etc.

The nature of these processes and the

consequences and effectiveness of management altematives are poorly

known.

The following sections present research needed to understand these

processes well enough to manage the system effectively.
I. UNDERSTANDING THE PROCESSES INVOLYED

A. Point Scurce Follution: Eutroph, D.0Q, and HZQ quality

PROJECT CO3T
1. Data Massage 50-100K ¥
2. Budgets 20-50K
3. Trends in Nut./Eutroph, 50-100K
4, Eutrnph; Model 100=-500K
5. Bloom Formation 100K
6. Sediment/H.g

Interactiof 50-75K

B. Point Source Pollution: Toxicants

PROJECT COST
1, Contaminants baseline (180K}
2. Chronic suspended

sed iment 100k 7
3., Shellifish contaminants

by toxicants EOK?
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1287

1887-1288
1088-198¢
1688-1989
1989-1980
1987-1588
1988-1980
1987-1288
1988-1289
1989-1990
1990-1591
1987-1988
19868-15ES
1982-1990

1987-1988
1988-19E%

1589-199C

1989-1990
1990-19%1



II. UNDERSTANDING MANAGEMENT STRATEGIES
A. Euthrophication-Related Strategies
EROJECT COST
l. Management costs 20K

B. Toxicants Control Stratgies

1, Estuarine toxicity 40K
2. 3Saltwater biocassays 10-50K
3. Altematives to fecal

contamination 50K

SUMMARY TAELE

BROJECT 1987 1587-88 1988-85  1989-90

1950-159]
ZoK
25K
25K

75K

= 1 E

1989-1590

10B7-1GRE
1088-1589
1988-198¢

1989-1690
1990-19¢91

"IDEH_EE

Eutroph. 33K 33K 33K
10K 10K

25K 25K
25K 25K 25K
33K 33K 33K

28K 25K
33K 33K 33K
25K
20k

20K 20K

10K
Z5K
33K 195K Z15k 172K

[ee = BS0K]
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Relevance to Major Conflicts: Land-Use Conversion & Wildlife Resocurces

Although conflicts between individual land uses and wildlife
rescurces are commonly perceived to be moderate., taken together the
conflict is of major importance. The main process mediating this conflict
is habitat destruction, but the tigh linkage between wetland systems and
instream processes make a fine understanding of these relationships
essential.

I. UNDERSTANDIMG PROCESSES (HABITAT LOSS, VALUE OF HABITAT)

PROIECT COST EDULE
1. MW 70K 1987
1087-1C88

19BE-198C
2. Hatural zrea

jidentified 28-100% 1ep7-1CE8
1688-159EC
1585-1%30

3. Endeangered species
habitat 2-100% 1987-1G8E
J9BE-1G5ET
le85-1249C
&, Fringe wooded swanps 10-15K 1GE7-19EE
E. Juncys marshes E0-T75K loBE=-10ES
19ES-1G50

11. HANAGEMENT OF PROCESS
PRQIECT cosT - SeHRDus

1. Management plans, -
natural areas 50K 18g20-159]
19e]-1922
2. Management plans,
wildlife. 50K 1g90=-1281
lgcl-12c7
3. Wetland protection
regs, QK 1690~-14597
&, Aliered wetland
restoration

L
o ]
=
o
hl=)
e
©

]
B
u
Wl
3
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SUMMARY TABLE

Eroject 1987 1967-86 1988-8C  19€0-90 1990-91 1991-97
Land Use 20K 30K 20K
28K 28K
10K 30K 20K
10K
25K 25K
Management 25K 25K
25K 25K
25K 25K
30K
30 oBK 93K 100 105%
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¥

FISHERIES ISSUES

A

m

Fisheries Stock Assessement

PROJECT

1.

Stock declines
scoping work

Shellfish beds

Blue crab declines
Fishing effect of
fishing

Water quality/transport
effects on laval pop.

Fisheries Stock Management

PROJECT
1, Anadromous obstacle

2.

3.

study
Beestablishment of
shellfish beds

Bycatch reduction

Uicerative Sore CDiseases

PROJECT
l. Scoping work on
red sore
2. Scoping work on others
3. Infectability and
environmental factors
4, Fungal presence disease
[

HZO guality work

VI-34

Other Frocesses Relevant to Conflict Amelioration

LosT

S0K

{250K++)

Ccost

5-10K
40-60K

Z0-40K

=2CHEDULE

1987-1986
1988-1989
1987-1988
1986-1289
1989-1990
1990-1591
1991-19¢2
7

SCHEDULE

19E7-1588

1068-108%

" 1685-1990

1987-1988

HEDU

1987-1588
1987-198E

1988=-198%
19£0-1990
18BE-19RG

1090-1991

loal-lo97



SUMMARY: OTHER PROCESSES

Broject 1987 1987-88 1966-89 1289-90 1990-91 1991-92
Fisheries 25K 25K
5K
20K 20K
20K
25K
19K
A0K 28k
15K
(+) Sk (+) 100w (+) ABK(+) (+) (+)
Human Envir. 35K
16K 16K
10K 10K
10K
25k 25K
15k 10K
10K
10K
25K
15K A0k
25K 25K, 25K’ 25K
166K 106k 45K 25K
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II.

ITEM
kg - Fish
Wd = Fish

Land use -
Kildlife

Fisheries

Human Enwvi

SUMMARY

HUMAN ENVIROMMENT

ERGJECT COST
1. Demographics 5K
2. Attitudinal studies 32-64K
3. Economic incentives 10-30K
4, Specific incentives

{policies) 10K
5. "Hon-market" goods 50K
6. Case study 25=50K
7. Political/govern.

system 10K
B. Science and Policy 10K
9. Management systems 25-60K
10. Alternative management 25-60K
11. Interdisciplinary study 100-120K

Fa

OVERALL SUMMARY

SCHEDULE

1987 1987-85 1988-65 1989-90  1990-9]
20K 330K 340K 250K 215K
33K 195K 215K 172K 75K
30K 98K 93K 100K 105K

+ 94K (+) 100K (+) 4BK(+) +
166K 106K 45K 25K
103K EB3K B5 4K £16K 420K

V1-36

1987-1988
1987-19886
1988-1989
1987-1988
1288-1985

1Gp7=JCRR
19g7-10e8
1988-1¢8¢
1988-1989
1989-15480

1987-1588
1987-1988
log7-1588
1988-198G
1988-1590
1987-1SB8
198E-1589
19859-1990
1950=-1%91
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CHAPTER VII
DATA MANAGEMENT

The purpose of the Albemarle Pamlico Estuarine Study, as
stated in Chapter I, is to enable resource managers to better
preserve the productivity of the estuarine area by expanding
relevant knowledge about the impact of human uses upon its
physical, biological, and social systems. Chapter VI
identifies specific researchable, actionable themes that must
be pursued to improve management capabilities in the area.

In striving to fulfill the purpose of the Albemarle
Pamlico Estuarine Study, the importance of adeguate data and
of having data in a form that can be readily utilized by
managers cannot be overemphasized. To achieve the goal of
developing a viable, long term management strategy for the
region, managers and researchers have identified research and
information needs.

A considerable amocunt of information about the area
already exists. The information is in the form of literature,
tabular data, and geographic or mapped data. Additicnal
information will need to be compiled to enable researchers to
accomplish the research goals set forth in Chapter VI and to
meet the needs of managers. The project will need to bring
together the disparate data about the region, including both
existing and new data.

The overall cbjective of the data management efforts of
Albemarle Pamlico Estuarine Study will be to provide users
with access to data that will aid in addressing the issues
ocutlined in Chapter VI. The ability to effectively manage the
data will be critical to the success of the project. This
chapter describes the data to be managed and the computer
system to be used for managing the data for the Albemarle
Pamlico Estuarine Study.

DESCRIPTION OF DATA

The following section describes the data collection
objectives of the Albemarle Pamlico Estuarine Study. 1In
developing these cobjectives, three important issues were
identified. First, a database for the study, while it may be
very large, must be limited to data that is relevant to the
research topics that have been identified by the resource
managers and researchers and that will be useful in practical
estuarine management applications. A careful evaluation of
existing databases and of data that need to be compiled must
be completed for the Albemarle Pamlico Estuarine Study.
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Second, the data must be of good gquality. Existing
databases will be evaluated according to an established set of
procedures, and future data collection efforts must meet these
standards._ Finally, the data must be put in a form that will
be useable by managers and scientists.

Data Identification

The process of data identification has already begun. 1In
Chapter VI, a wide variety of research and information needs
has been identified. State and federal managers (see Appendix
VI-1) identified management related information that will
facilitate effective management of estuarine resources. In a
separate effort, ten groups of researchers (see Appendix VI-2)
have identified the specific infeormation requirements
necessary to address the research topics set forth in Chapter
VI.

It is difficult at the onset cof the Albemarle Pamlico
Estuarine Study to anticipate all of the project's long-term
research and information needs. As research projects are
completed, new information needs will be identified. Data
identification will be an on-going task.

Data Standards

Working groups established by the Data Sub-Group of the
Albemarle Pamlico Estuarine Study Technical Committee are
developing data assessment procedures and criteria. These
data standards will form the basis for quality control cof
data.

Information Types

Information about the region exists in two primary forms:
literature and data.

1) Literature

Researchers and rescources managers must have access tc
the results and conclusions of prior research efforts on the
Albemarle Pamlico region and on the research topics in
general. References to the literature, including bibliecgraphy
and abstracts, will be stored for each of the primary topic
areas. The literature will be cross-referenced to related
databases.

2) Data

The strategy behind the data management efforts will be
to use geography, whenever possible, as a framework for
relating the data about the area. In almost every case, the
data can be referenced to the earth's surface, whether it be
to land use, shoreline, hydrography, political boundaries,
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scils, or ccordinate locations for monitoring stations, water
supply intake locations, peoint source dischargers, etc.

Accurate and up-to-date data will be critical to
accomplishing the characterization and evaluation of the key
research topics set forth in Chapter VI. The Albemarle
Pamlico Estuarine Study's data collection efforts will
concentrate on building a database of four key layers of data.

a) Base map data

Detailed hydrography, shoreline, transportation networks,
and political boundaries from U.S. Geological Survey (USGS)
7.5 minute guadrangles will form the foundation of the
geograrhic database. USGS is currently compiling the data in
a computer compatible format called Digital Line Graphs.

Access to these base map data will be vital in
identifying and managing resource critical areas, assessing
water guality, defining estuarine relationships, and studying
fisheries dynamics.

b) Land use/land cover

A detailed, up-to-date land use/land cover inventory and
a historical land use/land cover inventory will form another
important data layer. With these data, researchers can locate
and generate areal measurements of farmland, forestland,
peatland, wetlands and other land use classifications and
examine their relationship to critical estuarine habitats.

The evaluation of land use development trends and the
effect of land use conversion on critical areas, natural
processes, and human activities will be critical to resolving
existing and potential conflicts and developing wviable
estuarine management strategies.

c) Soils

Scil surveys form a third major data layer. The location
and areal measurement of specific scll types, their proximity
to drainage networks, and the distribution of scil types by
land use will provide researchers with a source of pollution
loading yields for water quality and runcff models.

d) Census

The fourth data layer will consist of political
boundaries and census data. Economic analysis and the
identification of demographic trends will be essential to
developing an overall management strategy for the region.

These four basic data layers cut across all of the

research topics discussed in Chapter VI. Access to these data
in a management useable form will permit researchers and
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resource managers to characterize and evaluate the key
resource topics.

Additipnal data will be important to specific research
topics. These would include Primary and Secondary Nursery
Areas, Inland Nursery Areas, Anadromous Fish Spawning and
Nursery Areas, Submerged Aguatic Vegetation Beds, endangered
species habitat, natural areas, and watershed boundaries.
These data may be compiled through specific research projects.

The tabular data will include: large, active, established
databases such as the Environmental Protection Agency's Storet
or USGS's National Water Information System; smaller, less
widely used databases that may exist now only on micro-
computers at scattered locations; databases that have not yet
been computerized; and databases that will be compiled through
project research applications.

COMPUTER SYSTEM

Given the research concerns and data management
objectives outlined above and in Chapter VI, a computer system
for managing data has been designed to serve the needs of the
Albemarle Pamlico Estuarine Study.

System Design Objectives

In designing a system for the study, a number of system
design objectives were identified.

1. The system must limit the duplication of both systems and
data. Duplicating systems will add encrmous costs to the
project. Duplicating major, dynamic databases is not only
redundant, but can pose potential data integrity and
inconsistency problems if updates to the databases are not
strongly coordinated.

2. The system should permit and accomodate use by
managers, technicians, and scientists.

3. The system must provide remote access to a variety of
users. Managers and researchers from many different
government agencies and universities, both within and outside
the project area, must be able to use the data management
system.

4. The active utility of the system must be capable of
extending beyond the lifetime of the Albemarle Pamlico
Estuarine Study. Because a major gecal of the study is to
develop long-term management strategies for the region, system
design must ensure continued database maintenance and access
so that the system can be self-supporting beyond the scope of
this study.
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5. The capability for compiling, storing and analyzing
geograpic data must be an integral part of the system.
Geographic data will be a critical component of the research
efforts to"develop management strategies and to employ
management activities that are adopted.

6. Flexibility is an important design objective. It is
difficult at the onset of the Albemarle Pamlico Estuarine
Study to anticipate every question or research direction. The
system must be flexible enough to manage both new and existing
data, to permit ad hoc queries, and to facilitate system
design adaptations to handle technological developments or new
management strategies.

7. The system must incorporate an effective interface
with existing systems. Without this feature, many of the
design criteria described above, including system and data
duplication, long-term maintenance cof the system, and the
flexibility to adapt to changing situations and goals, will be
impossible to accomplish.

System Description

The system will consist of a primary computer system with
central control which will be connected through a
communications network both to existing systems and to remote
users (see Figure 1, Albemarle Pamlico Estuarine Study
Computer Systems Diagram). The system will be used for data
management, geographic data analysis, statistical analysis,
and literature searches.

The system will provide access to data of good quality,
data that is relevant to the key issues and in a form that
managers can use. The system will permit geographic data
analysis, through access to a geographic information system
(GIS). Computer systems that store, retrieve, and analy:ze
data according to either their geographic location or their
attribute values are called geographic information systems. A
GIS provides the capability to convert maps of geographic
information to a digital format. The primary purpose of a GIS
is to generate information, in the form of either maps or
measurements, for use in research or management applications.

The GIS can be used to display the data on graphic
terminals, plot the data at various scales, generate areal or
linear measurements, aggregate the data to produce
interpretive maps, and to overlay separate layers of
geographic data where the relationship of those layers is
important.

The system will not duplicate the ability to do
sophisticated statistical analysis. Rather, the system will
enable users to access data for statistical analysis on
existing systems such as the Triangle Univeristies Computer
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Computer Systems Diagram
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Center. The system will enable users to integrate the results
of statistical analysis in practical applications and in
conjunction with other data.

Land Resources Information Service

The computer system at Land Resources Information System
(LRIS), an agency of the Department of Natural Resources and
Community Development, will be used as the primary computer
system.

The Albemarle Pamlico Estuarine Study will realize
several benefits from this arrangement, and a number of system
design cbjectives will be met by establishing LRIS as the
primary system. LRIS has an established computer system
management "infrastructure" i.e. staff, facilities,
procedures, etc. By utilizing an existing computer system as
the primary system, the Albemarle Pamlico Estuarine Study will
avoid the enormous costs of establishing a new system.

The basic computer hardware to run the system is already
on line at LRIS. LRIS also has most of the communicaticns
hardware and software for connecting to standard, existing
data communications networks, including the State Data
Communications Network. The availability of an experienced
staff using established procedures will eliminate the expense,
the time, and the inefficiency inherent in developing an
entirely new system.

LRIS is a service agency and, as such, has no program
committment that would supersede the Albemarle Pamlico program
requirements. That would not be the case with most existing
computer systems.

LRIS already has a large database of geographic data for
the Albemarle Pamlico study area.

Several of these factors relate directly to the system
design objectives, including minimal duplication of eguipment
and data, long-term maintenance of both the system and the
data, and the interface with existing systems.

Another system design objective is the capability for
dealing with geographic data. LRIS has operated a GIS for ten
years and has considerable experience in this technoclogy and
its application to natural and cultural resource management.
The GIS will be an invaluable tocl to researchers and rescurce
managers for gathering information, identifying trends, and
evaluating management alternatives.
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Com pone nts

The components of the computer system include:
1) Hardware

The primary system is a Data General MvV8000-II super
mini-computer which currently has six megabytes of memory,
approximately one gigabyte of disk storage, 16 asynchronous
data ports, and a 1600/800 b.p.i. tape drive. Two other
systems are utilized to support the geocgraphic data capture
process at LRIS. System peripherals include color graphics
terminals, four digitizing tables, a drum/beltbed plotter, two
line printers, and several alphanumeric terminals.

The system will be expanded as necessary to
effectively support the Albemarle Pamlico Estuarine Study's
data management reguirements at a constant level of support.
The system upgrade will include additional disk storage,
asynchronous ports, memcocry and CPU capabilities to support
additional processing.

2) Software

All systems storing data for the study will employ a
relational data base management system (DBMS) to facilitate
data sharing and integration. The DBMS utilized for the study
will be INFO, a relational DBEMS and fourth generation language
marketed by Hencoc Software, Inc. INFO has been installed at
LRIS by the state at North Carolina. Sewveral cocoperating
federal agencies either currently support or plan to acguire
INFO, including the U.S. Geological Survey, the Environmental
Protection Agency (EPA), the Corps of Engineers, and the U.S.
Fish and wildlife Service.

ARC/INFO, a widely used GIS from Environmental Systems
Research Institute, will be adopted as the standard GIS for
the project. ARC/INFO software was recently installed by the
State of North Caroclina on the LRIS system and is alsc being
used by USGS and EPA.

SAS (Statistical Analysis System) will be installed on
the primary system to support low level statistical analysis
requirements and to facilitate data sharing.

A text management software package will alsoc be installed
on the primary system. The text management system will enable
users to do literature searches. The bibliographic database
will alsc include pointers that will identify the research
data in the tabular database that derive from that literature.
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Communications

The primary system will be networked and integrated wi;h
both the eng users and other computer installations supportling
major databases relevant to the project.

1) Host Computer Communications

Specialized communications hardware and software will be
utilized for physically connecting the primary system at LRIS
to other host computers.

2) Remote User Network

An established data communications network will be used
to link remote users to the primary system. The system will
utilize either a commercial network or the existing North
Carclina State Data Communications Network.

A "front-end" software package will be developed to
simplify access to the system so that the network will be
perceived by end users as an integrated system. The front-end
system will provide a management oriented interface to the
data and will pre-process and integrate disparate data into
INFO and ARC/INFO compatible formats.

The physical communications network and the front-end
software will enable the primary system to fulfill the system
design objective to promote use by managers, technicians, and
scientists and to provide remote access.

The overall system design, by permitting access to major
existing, dynamic databases, will avoid costly duplication of
these databases and ensure that users have access to
consistent, updated data.

LEAD AGENCY

The North Carolina Department cf Natural Resources and
Community Develcpment will be assigned management
responsibility for the Albemarle Pamlico data and systems.
The long-term estuarine management policies that evolve from
the Albemarle Pamlico Estuarine Study will become the
responsibility of the State of North Carclina at the
conclusion of the five year study.

As the state agency with primary management
responsibility for the region, the Department of Natural
Resources and Community Development is most suited for
continued cperation of the system and maintenance of the
database. Under this arrangement, the data and the system to
manage and utilize the data will be centrally located in the
agency with long-term management responsibilities. The lead
agency responsibilities will include:
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1) staffing

2) Traditicnal operations management
data backup and archival
security enforcement
equipment maintenance
software maintenance
system performance monitoring
system tuning

3) Database design

4) Design of computer programs

5) Coding of computer programs

6) Procurement
develcopment of RFB's or specifications
installations
acceptance testing

7) Vendor liaison )
problem determination and resclution
preventive maintenance
contractual arrangements

8) Liaison with users

9) Training

10) Documentation

11) System use/cost accounting

COSTS

The estimated costs associated with data management for
the Albemarle Pamlico Estuarine Study are summarized in the
table in Figure 2. A description of each cost item follows.

Hardware

The computer system at LRIS will be upgraded to
accomodate the increased workload anticipated from the
Albemarle Pamlicoc Estuarine Study. The hardware will include
additional data ports, modems, memory, disk, and a possible
upgrade to the central processing unit. The hardware and
software for processing satellite imagery will alsc be
installed for developing a land use/land cover inventory.
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Albemarle Pamlico Estuarine Study
Data Management Budget

FYy-86/87 Fy-87/88

FY-88/89 F¥-839/90 FY-90/81

Hardware
Software
Maintenance

Communications
Fixed Costs

Communications
Variable Costs

Design/Programming

Data Entry and
Analysis

Supplies

Staff

TOTAL

$56,300
$ 4,500
$ 5,600

$ 2,200

0

$40,000

$50,000
$22,500
$ 7,500

$188,600

$30,000
$30,000
$21,000

$20,000

£15,000

$50,000

$50,000
$ 2,000
$30,000

$248,000

Figure 2

$30,000
$10,000

$22,000

$20,000

$20,000

0

$50,000
$ 2,000

$30,000

$184,000

$30,000
$10,000
$23,000

$20,000

£25,000

0

$50,000
$ 2,000
$30,000

$190,000

$30,000
$10,000
$24,000

£20,000

$25,000
0

$50,000
$ 2,000

$30,000

$191,000




Software

Commercial software products that will be acquired for
use specifically in the Albemarle Pamlico Estuarine Study
include SAS and a text management system for managing
bibliographic text. ARC/INFO, the geographic information
system and data base management system that will be used in
the study, is already installed on the LRIS system.

Maintenance

These estimates cover the costs of maintenance contracts
with vendors of the hardware and scftware described above.

Communications-Fixed Costs

The fixed costs for data communications fall into two
categories. First, there are costs for hardware and software
to establish communications between the primary system at LRIS
and other host computers storing data relevant to the study.
Fortunately, it appears that LRIS already has the hardware and
software to communicate with the host systems that have been
identified thus far (see Figure 1).

The second group of fixed communication costs are those
reguired to establish LRIS as a node on an established data
network so that it can be accessed by remote terminal or PC
users. These estimates were based on the costs to utilize
TYMNET, a large commercial data communications network, and
include installation and coperation charges. The software
required by TYMNET is already installed at LRIS. It is
possible that the network costs can be reduced significantly
if the State Data Communications Network is upgraded to
support the required communications protocol.

Communications=-Variable Costs

TYMNET, or any data communications network, will charge
fees that vary according to the hours of use and the number of
bytes transmitted. These estimates were based on TYMNET rates
and a moderate level of network utilization.

Design/Programming

These funds will be used to design the database for the
Albemarle Pamlico Estuarine Study. The design will identify
data elements that will be incorporated in the system; the
relationships that exist between data elements; how data will
be represented in the system; and provisions for revising the
database design. The funds will also be used to design and
develop the front-end software for handling user interface to
the data and communications between other host computers and
the primary system.
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Data Entry and Analysis

These funds will be used to implement the database design
and enter basic data into the system that are relevant to the
issues described in Chapter VI. Funds will also be used for
maintaining and updating data. In addition, analysis and
interpretation of the data will be covered by these funds, at
the discretion of the Albemarle Pamlico Estuarine Study
Project Cocrdinator.

Supplies

These funds will be used to purchase mylar copies of all
of the USGS 7.5 minute quadrangles covering the study area,
and to acguire Landsat data tapes for the area.

Staff

These costs cover salary and fringes for a data
coordinator for the project. The coordinator will be hired
July, 1987 and continue employment through the duration of the
study.

Other Costs

Any other costs assoclated with entering or accessing
data in the system will be charged according to the
established LRIS rate structure in effect at the time. The
current rate schedule is shown in Appendix VII-1.

SCHEDULE

The schedule for installing and implementing the data
management system is cutlined in the Gantt chart in Figure 3.

Installation

Installation of hardware and software will begin in FY-
86/87 and be completed during the second year. Because the
primary system will be established at LRIS, much of the system
is already operational. GIS capabilities will be available to
researchers and resource managers immediately, and geographic
data collection can commence during the first year of the
project.

A system upgrade will be initiated immediately and
completed during the first year. Additional upgrades will
continue over the course of the study toc meet the project's
data management reguirements.

The host computer communications will also be installed

dgring the first year. The remote user communications network
will be installed during the second year. In the meantime,

Vii=-11



-

Albemarle Pamlico Estuarine Study
Data Management System
Installation and Operation Schedule

FY-86/87 FY-87/88
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users may access the system in dial-up fashion, but not
through a network.

The GIS software and DBMS are already on }ine at LRIS.
The SAS package will be installed during‘the first year. A
text management system will be added during the second year.

The front-end system design will begin immediately and be
completed during the second year.

Database Design

Database design will be initiated during the first year
and will be complete by the second year. Some database design
refinements may occur throughout the course of the project.

Database Identification

Database identification has already begun and will
continue over the course of the study as new research and
information needs are identified.

Data Cecllection

Data collection will begin immediately and continue over
the course of the study. Many important tabular databases
already exist. Large databases relevant to the research
issues will be networked to the system through the
communications network.

A great deal of geographic data for the Albemarle Pamlico
region already exists on the geographic information system at
LRIS. Through a variety of on-going projects, additional
geographic data is ceontinually being incorporated intoc the
GIS. These data will be available for use immediately.

Operation

With the existing capabilities at LRIS, data management
activities will begin during the first year of the study.
Full scale operation and utilization by remote users will not
begin until the second year. Operation will continue
throughout the five year life of the study. At the conclusion
of the Albemarle Pamlico Estuarine Study, the Department of
Natural Rescurces and Community Development will continue to
manage the data and utilize the system for estuarine
management applications.
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LAND RESOURCES INFORMATION SERVICE

512 N. Salisbury Street, Room 1193 y
Raleigh, North Carolina 27611 (Effective April 1, 1984

Rate Schedule

-

STAFF SERVICES:

Production activities: N\
$0/MhE s G Console/connect time
150y @ g Preparation items (labeling, map preparation,

verifying, etc.)

Programming:

SROTHY o v a w o For all program activities
CLIENT RATES:

Prime time:
$30/Rr s 4 i s 7:30 a.m. - 6:00 p.m., Monday - Friday

Non-orime time:
$15/hr . . . . . 6:00 p.m. - 7:30 a.m., Monday - Friday
.5 T 1 6:00 p.m. - 7:30 a.m., Friday - Monday (weekends)

MISCELLANEOUS SERVICES:

Modem/Batch:

$18/hr & o v = s A1l modem charges/connect time for batch jobs

Copies of Existinag Map Products:

$10 each

Copies of Existing Analvtical Reports:

$2 each

Soecial Plotting Media:

Mylar $2.50/running foot above normal cost
Vellum 51.25/running foot above normal cost
Glossy .75¢/running foot above normal cost

Liquid ink pens used with mylar and vellum will
require 1 hour @ $1S/hour for set-up
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CHAPTER VII]
PUBLIC PARTICIPATION IN THE ALBEMARLE-PAMLICO ESTUARINE STUDY

The complex yet fragmented structure of the existing management
system for natural rescurces in the Albemarle-Pamlico region requires
cooperation among institutions and individuals for the management goals of
this project to be attained. The tight connection between land-use
patterns and water-quality-mediated biological problems in this system
underlines the need for strong positive relationships with diverse
segments of the user population. This need will be addressed by an active
public participatifon/public awareness program, intended to facilitate
communication between the public and program administrators, to marshall
support from local governments and regfonal institutions, and to allow
dissemination of information gathered through this study.

Public Participation P

The mechanisms for public participation in the Albemarle-Pamlico
Estuarine Study are both formal and informal. The pathways for citizen
input include Citizens Advisory Committees (CACs), announced public
meetings and conferences, the public review of all public documents, and
the placement of a public 11aison person in the region (proposed).
Additional mechanisms include legislative/governmental liaison,
informational presentations to technical groups, and general availability

of administrative staff and receptivity to informational and philosophical
gueries,

Citizens Advisory Commitiess (CACs)

The Policy Committee for the Albemarle-Pamlico Estuarine Study
requested that regional Citizens Advisory Committees be established,
representing a broad cross-section of interests and occupations. In
response, the Technical Committee established a Subcommittee on Public
Participation, chaired by Dr. Mike Orbach (East Carolina University).
After much discussion and revision, the Technical Committee approved a
recommendation from that Subcommittee that two regional CACs be convened,
representing the Albemarle region and the Pamlico region. The recommended
makeup of those committees is shown in Table VII-l. Procedures were
established for nomination by Technical Committee members or by citizens.
Specific Technical Committee members were asked to provide nominatfons in
specific categories such that every category had some nominations.

Table VII-1l: Citizens Advisory Committees for the Albemarle-Pamlico
Estuarine Study

There shall be one committee representing the Albemarle Sound region and
one committee representing the Pamlfico Sound region. Each committee shall
be composed of representatives as follows:

1. Public Officials (2) 7. Agriculture

2., Educator B, Industry

3. Tourism 8., Environmental Group

4, Developer 10. Coastal Engineer/Surveyor
E. Sport Fishing Interest 11. Private Citizen (4)

6. Commercial Fishing Industry
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Following an appropriate interval, nominations and supporting
materials were considered by the Technical Committee. A consensus was
reached, and slates of recommended CAC members were approved by the
Technical Committee. These slates were transmitted to the Policy
Committee. The structures of the committees and individual members were
approved and appointed by the Policy Committee on February 13, 1987, at a
meeting held in Beaufort County.

The goals and purposes of these CACs were laid out in a Policy
Committee directive, originally issued in August 15, 1986, and approved in
modified form on February 13, 1987. The charge to these committees
states:

The general charge to the Citizens Advisory Committees shall be:

l. to provide a mechanism for structured citizens' input into the
Albemarle-Famlico Estuarine Study from their respective regions;
and

£ to assist in the dissemination of information relevant to or
developed by the Albemarle-Pamlico Estuarine Study in their
respective regions.

More specifically, the Citizens Advisory Committees shall:

1. Elect a Chafirperson for their respective committee. The two
Chairpersons shall be member of the Technical Committee.

2. Report at each meeting of the Technical Committee (TC), through
their respective Chairperson.

3. Review 211 documents and materials produced by the
Albemarel-Pamlico Estuarine Study. They shall include the
results of such review in the Chair's reports to the Technical
Committee.

4, Take such initiatives as are necessary and appropriate, in
conjunction with the other activities of the Albemarle-Pamlico
Estuarine Study, to ensure adequate citizen input from affected
and interested constituencies in their regfons.

E. Meet at their own discretion, but at Teast twice yearly, in
locations convenfent to the citizenry of their regions.

An important feature of this process was the election of chairpersons
of those CACs, who also serve as voting members of the Technical Committee
for the study. Those representatives are from the Albemarie CAC and
from the Pamlico CAC, A l1ist of CAC members appears as Table VII-Z.
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Table VII-2: Citizens Advisory Committees for the Albemarle-Pamliceo
Estuarine Study

Albemarie Region Pamlico Region

Mr, Lloyd Ballance Mr. Alton Bzllance
Mr. Ralph Calfee Mr., Steve Barnes
Dr. Mike Corcoran Ms. Grace Bonner
Mr. Fred Fox Mr. Ralph Buxton
Ms., Mary Harrell Mr. Ernie Larkin
Captzin Alfred Howard Mr. Dick Leach

Dr. Jimmy Jenkins Mr. Neal Lewis

Mr. William McGeorge, Jr. (ex officio) Mr. Rann Carpenter
Mr. Eddie Meekins Mr. Todd Miller
Mr. Murry Nixon Mr. Willy Phillips
Mr. Terry Pratt Dr. Thomas Cuay
Mr. John Stallings Dr. Clark Rodman
Ms. Eve Trow Mr. John Spagnola
Mr. C. W. Witherspoon Mr. Garland Strickland
Ms. Winnie Wood Mr. Buddy Swain

Mr. Glen Wood, Jr.

Anpnounced Public Meetings and Conferences

The second formal public involvement mechanism is announced public
meetings of all kinds. A current 1ist of all such meetings held appears
as Table VII-3, Of these, the most important was the conference held at
Beaufort County Community College on February 14, 1987,

Table VII-3. Public Meetings Held to Date

Group Date Blace
Tar-Pamlico River Foundation September 23, 1986 Washington, NC
Neuse River Foundation November 10, 1986 New Bern, NC
Back Bay Restoration Foundation November, 1986 Knotts Island, MC
Regional Conservation District &

SCS February 10,1987 Williamston, MC
Public Conference February 14, 1987 Washington, NC

The goals of this conference included presentation of the workplan to the
general public and exploration of additional public involvement vehicles
by comparison to other National Estuaries Program projects. Speakers
included Rep. Walter B. Jones, Secretary 5. Thomas Rhodes (NRCD), Jack
Ravan (US EPA), John Costlow (Duke University Marine Laboratory), Douglas
N. Rader (Program Coordinator) and a number of representatives of other
programs. Aftemoon workshops examined information goals of the project,
the role of science in public policy and the role of citizens in estuarine
programs.

Additional regional meetings are planned to present information on

the workplan for the study teo the public and tec receive public fnput on
the goals and direction of the study.
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BPublic Liaison Staff (Proposed)

The importance of the public involvement effort to this project, the
spatial displacement of key administrative personnel from the effected
region, and the diversity of duties necessary under the program suggest
that a satellite office in the region would greatly expand the
effectiveness of this effort. The office should be located at the
Washington Regional Office or the Morehead City Marine Fisheries center,
and should involve regular travel between northern, central, and southern
locations. Propesed duties of the staff member would include response to
public inquiries, dissemination of information and public education,
promotion of public awareness of issues of major concern and preparation
of a project newsletter. Close communication between central program
staff and regfonal staff will be maintained at all times.

legislative/Governmental Liaison

Maintenance of effective communications between the Albemarle-Famlico
Estuarine Study and governmental units on all levels is vital to the
success of the project, both in terms of financial support and effective
implementation of recommendations developed during the course of the
project. NC Representative Walter B. Jones was instrumental in the
procurement of federal moneys for this study and has been vitally involved
in its formation. Contacts are being made in the offices of 211
Tegisletors, state and federal, with fnterests in the region., The Program
Coordinator has made a formal presentation of program information to the
Interstate Chowan River Water (Quality Task Force, comprising state
senators, representatives, and delegates from Virginia and North Carolina.
General information about the purpose and goals of the study is being
prepared for the entire Legislature.

Local government offices are being contacted with the help of the
Washington Regional Office Manager, Ms. Lorraine Shinn, and with regional
councils of governments. A series of meetings will be held with those
goevernmental bodies to provide informatfon and garner support for the
project. Local governments will be vital to the successful implementaticn
of project results.

Belations with fhe Press

The Office of the Program Coordinator and regional staff are
constantly avaflable for informational requests from the press. The
Coordinator has provided information on the project to several newspapers.
A NRCD radio interview was taped with Mr. Lowell Shumaker on program goals
and functions. An article on the project is in the planning stages for
Kildlife in North Carplina, for spring or summer release.

Informational Presentations fo Technical Meetings
Information about the program and results derived from the projects
funded under the program 1s actively disseminated through technical

meetings and publications. A 11st of such meetings appears on
Table VII-4,
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Table VII-4. Technical Information Presentation

Group Date Blace
District Meeting, USGS December 10, 1986 Winston=Salem, NC
American Fisheries Assn, January 30, 1987 Gloucester Point, VA
Ocean '87 May 26-29, 1987 Seattle, WA

Aummary

Positive relationships with all segments of the effected population
are vital to the success of this endeavor. MNow that inftifal project
planning is nearing completion, 11afson with the private citizens, local
interest groups, local governmental units, and state and federal agencies
and legislators will be a major focus of project administration.
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CHAFTER IX
ADMINISTRATIVE PROCEDURES
Adrinistrative Structure

As a joint venture between state and federal agencies with interests
in northeast North Carolina, the Albemarle-Pamlico Estuarine Study is
administered by two cooperative management committees: the Policy
Committee and the Technical Committee. The roles and duties of these
committees are described below. Day-to-day administration is conducted by
the state project officer/program coordinator, Dr. Douglas N, Rader, and
the North Carolina Department of Natural Resources and Community
Development.

Ihe Policy Committee

The Policy Committee for the Albemarle-Pamlico Estuarine Study was
appointed to establish general policies and goals for the program; to
execute ultimate authority in program administration; to review and
approve all substantial expenditures of funds under the project; to
structure, appoint, and replace members of the Technical and Citizen's
Advisory Committees; to approve and appoint program staff; to approve the
workplan for the study; to evaluate progress of the study towards
established goals; and to provide broad-based support for the project in
policy and political matters. Seven members were appointed in June, 1985,
including the Regional Administration of EPA Region IV and the Secretary
of the NC Department of Natural Resources and Community Development (Table
IX-1). The Co-chairmen may appoint designees to serve in their absence,
and will altemate chairing committee meetings. Meetings will be held at
least twice annually at various locations including in the
Albemarle-Pamlico study area.

Table IX-1: Policy Committee

Mr. Dan Ashe Dr. Dirk Frankenburg Mr. 5. Thomas Rhodes*
Dr. John Costlow Ms. L. K. Gantt

Dr. Ford Cross Mr. Jack Ravan#*

{#Co-chairmen)

Policy Committee Procedures
Yoting Procedure

A11 decisions of the Policy Committee shall be made by majority vote
of persons present. Only duly appointed members may vote. VYotes taken by
telephone poll or written inquiry may be conducted when the need is
determined by the program coordinator or any Policy Committee member,
provided the results of such votes are presented to the entire committee
at its next meeting. A1l roll=-call votes shall be noted in meeting
minutes. A1l members shall receive reascnable notice of all scheduled
meetings. -



Required Action
Policy Committee approval is required for the following actions:

Policy Committee member replacement

Technical Committee member appointment

Technical Committee member replacement

Citizen's Advisory Committee appointment

Citizen's Adviscry Committee replacement

Workplan submission to EPA

Award of funds under contracted services over $1,000
Budget modifications when amounts moved exceed $1,000
Appointment or replacement of program coordinator
Annual Report release

Final Report release

Project termination

0000000000 O0O0

The Policy Committee may identify other specific actions which require
approval.

Other Procedures

Travel funds for Policy Committees members shall not be provided from

program monfes except under exceptional circumstances. This policy may be
modified by specific committee acticn.

When possible, Technical Committee Co-chairmen should attend Policy

Committee meetings. At least one Policy Committee member should attend
Technical Committee meetings.

Agendas for meetings should be approved by Policy Committee
Co=chairmen. Agenda items should be forwarded to the Program Coordinator.

Ihe Technical Committee

The Technical Committee for the Albemarie-Pamlico Estuarine Study was
initially convened in Washington, North Carolina, on August 15, 1986. The
Co-chairmen of the committee are the Deputy Secretary of the NC Department
of Natural Resources and Community Development and the Director of the EPA
Region IV Water Management Division. Co-chairmen may appoint designees to
serve in their absence, and will alternate chairing sessions, Co-chairmen
will call meetings. Table IX=2 1ists current Technical Committee members,

Table IX-2: Technical Committee

Mr. William Austin Mr. Charles Fullwood, Jr. Mr. David Owens

Mr. Bruce Barrett* Ms, Michelle Hiller Mr. Larry Saunders
Mr. Keith Buttleman Dr. William Hogarth Ms. Sharon Shutler
Dr. Ernest Cari® Mr. Harry Layman Dr. James Stewart
Dr. B. J. Copeland Dr. Alvin Morris Mr. James Turner, Jr.
Mr. Tom Ellis Dr. Michael Orbach Mr. R. P. Wilms

(*Co=-chairmen)



The Technical Committee's major duty is to provide technical support to
program staff during the planning phase of the study, to review draft
documents and make recommendations to the Policy Committee on document
technical merit, to help design and evaluate effective information
management and public participation programs, to review draft requests for
proposals, to aid in the review of proposals received, and to make
recommendations on projects to be funded to the Policy Committee,
Additional duties may be assigned at the direction of the Policy
Committee.

Yoting Procedures

A11 decisions and recommendations of the Technical Committee shall be
made by majority vote of duly appointed members present. Votes may be
taken by telephone poll or by written inquiry when circumstances warrant,
at the discretion of efther co-chairman or the Program Coordinator,
provided the results of such votes are presented at subsequent meetings.
A1l members shall receive reasonable notice of all meetings.
Bequired Action

Technical Committee action is required on:

o Recommendation to Policy Committee on public participation
program

0 Recommendation to Policy Committee on Citizen's Advisory
Committee members

o Review of draft documents (workplans included)

o Review of Requests for Proposals (RFPs)

o Review of submitted proposals

o Recommendation to Policy Committee on grant awards
The Policy Committee may direct other action be taken at its discretion.
Qther Brocedures

Travel funds for Technical Committee members shall not be reimbursed

from program funds unless specific action to that effect {is requested by
the Policy Committee.

Replacement of Technical Committee members will require Policy
Committee approval.

The Frogram QOffice

The Program Office was established on November 1, 1986, in Raleigh,
Morth Carolina. The program coordinator appointed at that time fis
Dr. Douglas N, Rader. Duties of the coordinator include:



[+ Preparation of 211 program documents

0 Preparation of all RFPs issuved under the program

o Cocrdination of the review of all submitted proposals
o Administration of all grants awarded by the program
0 Supervision of all staff employed by the project

c Administration of day=-to-day program functions

o Staff support for a1l announced meetings of the Policy Committes
and the Technical Committee

+] Staff support to Citfzen's Advisory Committee, as necessary

o Freparation of all general information documents from the
program

o Oversight of all technical documents released by the program
o Other duties as assigned by the Policy Committee or NRCD.

The Program Coordinator shall meet all deadlines established by the Policy
Committee and the Cooperative Agreement except when specific release is
obtained from the Policy Committee.

5 b Adoing
Eroject Planning

Project planning w11l occur as dictated by the Cooperative Agreement,
with NRCD and the Program Coordinator holding primary responsibility for
workplan assembly. The Technical Committee will provide technical and
editorial expertise to allow accurate evaluations of environmental
concerns and appropriately targeted research to address those concerns.
The Technical Committee will review the draft workplan and make
recommendations to the Policy Committee concerning appropriateness of
contents. The Policy Committee will review the draft workplan and approve
the final version before it becomes official,

Evaluations of progress will be conducted to establish new goals on
an annual basis, and progress reports will be issued. Each new annual
workplan will recefve full review from the Policy and Technical
Committees.

Bequests for Proposals

Once initial planning 1s complete, appropriate requests for proposals
(RFFs) will be designed by the program office to cover each project area



recommended for funding. These RFPs will be reviewed by the Technical
Committee to ensure that results from project execution will provide
information needed for management purposes. Each RFP will include a clear
specific statement of information to be gathered, hypotheses to be tested
and deliverables expected by specified deadlines. Requests issued will
include projects covered by short-term, Fiscal Year 1986-1987 funds for
planning and scoping studies and projects covered by projected Fiscal Year
1987-1988 funds to be active in October, 1987. Planning-related RFPs will
be issued about March 1, 1987, and Fiscal Year 1987-1988 RFPs will be
issued about April 1, 1987.

A11 RFPs will receive broad distribution within and outside the State
of MNorth Carclina to attract the best research talent available. The
submission period will be open for four weeks from date of issuance of
RFPs for short-term studies and six weeks for 1987-1988 RFPs. A1l
deadlines are firm. FRFPs in subsequent project years will be treated
accordingly.

Eligibility and Conflict of Interest

A1l potential purveycrs of services are eligible for funding under
the project, as allowed by state and federal law and regulation. State
and federal agencies, state and private universities and private interests
will be allowed to submit proposals as allowed by governing regulations.
No member of the Policy Committee or Technical Committee may serve as a
Frinciple Investigator on any proposal. If an investigator from a
Committee member's institution or agency submfits a proposal, that
Committee member shall not comment, endorse, or vote on that proposal.

Eeview of Proposals

Proposals submitted will receive broad, confidential and impartial
review. A Proposal Review Subcommittee shall be formed of two members of
the Policy Committee and three members of the Technical Committee,
appointed by their respective Co—chairmen. This committee will be
responsible for gcoordinating intermnal and extemal reviews, and ranking
propesals based on technical merit in relation to specific RFPs.

Technical merit will be detemined based upon at least three external
reviews by respected scientists not resident in Merth Carolina. (The
possibility of exchange of review services with other estuarine programs
is being examined.) Recommendations for project funding will be submitted
to the Technical Committee for their endorsement and then submitted to the
Policy Committee for final approval. Initial short-term planning related
studies may receive abbreviated review, but the process must be approved
by the Policy Committee.

Final Selection and Notification

A11 grantees selected for funding will be notified by registered mail
as soon as possible after the selection process is complete. The Program
Coordinator will meet with each grantee to ensure that clear
understandings exist of the nature of deliverables expected and deadlines.
Awards will be announced to the press after initfal notifications are
complete.



Broject Administration

Grant funds will be dispensed on a negotiated basis for projects.,
according to normal state procedures for grant administration.
Deliverables will be expected on a timely basis, including initial scoping
reports, progress reports and final reports. A1l data evolved under this
program must be formatted to be compatible with the data management
system, and must be delivered to the Program Office. A1l models
constructed must be developed for manager use and must be delivered in
user=-friendly form, along with adequate documentation to allow effective
use. Grants may extend for more than one year where multiple year
information is required to test hypotheses. Renewal grant proposals will
follow the same procedures as newly submitted proposals.

Eroject Time achedyule

The time schedule for the research proposal evaluation process is
shown in Table IX-3.

Table IX-3: Time Schedule for Research Activities Under the
Albemarle-Pamlico Estuarine Study

Fiscal
Brocess short-Term 1987-1988
Flanning Complete February 1 February 1
RFPs Issued March 1 April 1
Submission Deadline April 1 May 15
Office Transmission
to Reviewers April 7 May 22
Review Ends April 28 July 1
Selection May 1 July 7
EPA Review ———— July 7 - August 22
Award Notification May 1 August 22

Grant Active May 1 = October 1 Oct. l=-Sept. 30, 1988
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