
Project No. 90-18 October 1990 

ALBEMARLE-PAMLICO ESTUARINE STUDY 

PROJECT ABSTRACTS FOR 
FISCAL YEAR 1989 AND 

FISCAL YEAR 1990 



TUI..E Of a:wtD'ts 

·t-
IESWOi TliU. ww= JAIIMlai PlGt 

CRlTIClL uu 

llydo tcunty Soil Survey John Gagnon DSiiC/D!lo1< 2 

tooiODO.J loventory For Critical Notunl Areas, Clue!< to. Parlts/D!lo 1< 3 

lietlanc! Ecosyrt.,.., W f.Ddo.~m Spedu 
llabi uts or !be llboaarlt·Pclico Estuarine 
i09icn: Pbase 2 

llopp!Jl9 & GIS ~l-ntotlon or Land Uoe W S~ ID>orrM MCSU 4 

Land Cover C.teoo:-ie..s for Tbt l&re.n Siderelis CGil/D!!IR 
Ubema:-le-Pcli co Estuarine Stud; 

Uelinutioo or Sul:nef90d &quot lc VoqetatiOil bndolph Fervuson Dl/MI'.F 5 
llabi tal In CUrrituck, Al.boDar l e , And 
Pmlico Sounds, ~.c. 

DlU IWUGtll£n 

Info111!1tioo llana9eeent taren Sidenlis CGil/!J!!IR 7 

URI.l D£POIS'IUTICI! 

llercba."'s l!illpond Jia CU=ill9S/ DSiiC/EIOOt ~ . 
Upper Bennett's Creek Watershed, Gates County S&.,c!i !lorton 

Marsh Grass Protectior.: Wi th l.c:JI,.>·Ccst B.realcvatus Spencu IQ9Us, Jr. UIIC SEA GRAll! 10 
Shoreline Erosion Control Oenonstratioo 

riSHI1IES 

Food 1nd FMC!iDCJ or Larval Fishes ~ '!be ~r loger Rulihon/ 12 
Roanolte River 1nd Westen> ll.bemarle Socmd, RC .lebo Cooper 

~ 1nd Viability or Striped Bass Eggs l.o9or aull!son tCU 13 
Spovned lD '.!be Roanoke R1 ver, JC, lD 1990 

Sboll DUout lD Blue Crabs rrc.. '!be l'.dwar1l 'fc9a/ ICS0/11!!!' 14 
au-rle-r..llco Estoa.-y Uevid lDC)el/ 

-.&rrou 

"' tx.iMUoo or '!be Bluo cnb Fiwry SNn llc:Iom>~ 15 
In '.!be Pclioo liver lstoary 

i i 



rrsr l,"PQt TITU USWCK£1< P§'IIMl<ll PlGt 

lltiWI £III'D(M!Jt'j 

Publi< ~ttitudes Towa:d Water Quality -Hoban liCSU 11 
lnd ~t Alternati ves In Tbe 
lll>et.ar1e-P.Uico Estuarine Syst"' 
(Ph&se I) 

Publi< Attitudes Ta.ard Water Quality 'lhc:llas Hoban JICSU 18 
lnd ~t llternetive.s In The 

llbeo>o.r 1 e-P acl i o:> £st oar ine Sy """ 
(Phase I!) 

'n>e Curritudc Soo:>d DniJ>o9t BasiD: Perceived Dove~/ JICSU 19 
lssues and Prospective Management llt.unativts Rebecca Rideout 

FederaJ Consistency Review Fo! The Julie Ouf!iD RTI 20 
llber..a: 1e-Peolico Estuarine Study 

Evaluatioo Of Feder.! i'r<>gr10> ~<ts In Tne Julie Duff iD 21 
Al..bo.-Arle-P.Uio:> R09ion 

Envirorr:~ental ~nt Strategies: cc.pa.rati ve Joy Ba:"tholaoew/ Cente: fot Polig 22 
Analysis lnd Selected Cese Studies R09i.M lidqway lleg.otiat io~ 

10m QCWTY 

The Potential For tut~c:otioo AAd Har.s Pae!l UliC 24 
lluisance Ugal &lOCI'.S In The 
Albemo: l e -Pa..lio:> £.."tua.."'J 

Reduction 0! Nutrient Loading, 11 lnd p Edva.nl luentler mtc 25 

R.r.tOva) In Coastal Svr.~ps 

Hyd!odynartic:s lnd Circulation Of '!be Pa..li<o .lend Bal es USGS 26 
lnd lieuse River Lstua.rie.s 

Hydro1ogi< lnd Water-Quality U!ects Of 11.11. 'treece/ OSGS 

&rtl! idal -Oraina9f Ccmtrol .lend Bales 

Boal.ino lilllter Quality Mcnitorlog Pr1:9re Dianot Reid DDI/E!Oi!< 28 

Jeuoe kiver Estuarine Syste: IINvy l!tW Stanley kiws/ !CU 2S 
Pollotaou In ~c-lticb Ibis Jobo !nly 

llbeo.arle Soo:>d Estuarine Syn., : Stanley ltiggs 30 
Huvy l!ttal Polluta.ots In 0<9"!li<-kicb Ibis 

iii 



USWO! TIT'..! I!SWO!!:R IJSTnVrl(Ji PAGE 

DeteraiDi "9 The Relatlcooc~ip Between Woter Ed>l&.-d ~/ JCSU/£CU 31 
~llty And Ulcerative ftyeosi• lo ltlaotic llonold Sta.oley 
lie Moden 

Citi~s Monitoring -.tvork fat Per lie mr 32 

l1l £valuotion Of Pollutant R"""val By A llono.ld StOille; ECU 33 
Dls:lnst.ration Urban Sto.:wvater Dttention 
Pond 

Toxics Inventor} For The Ubelllarle-Paaolioo Patricia Cunninc)~. m 
EstuariM Study 

Point L..O l!oopoiot Pbos;lhorus And litro90n Randall Dcdc m 35 
BU<l9ets Lod Flux Estimotes For lla}or 
Tril>Jtuiu In The ll.bomarle-Pamlioo 
Estuarine Study Aroa 

A l!ar109..,.nt Pla,, For Cuni tucl< Sou:ld llar90I"J Overton JCSU 36 
Part n. 1\odel DeVd"'"""Ot 

Agricul tural RWlO!! lnto Estuarine Syst~ Willioo tirby-Soith Cklke OniversitJ 37 
Marine lAb. 

POBUC PlmCIPlfi<Ji 

IA.O.rship DevelC>~J""nt llorkshop$ On Woter Tao Hoban IICSU 39 
~Jality lmpocts Of ~onpoint Source Pollution 

Poster Series/S~r Stjckers Devid llclia"9ht mr 40 

Raising Public Avareness lnd lnvolYeeent Sayle Ra..ocu/ JCSU 41 

'lhrou¢> Radio Sroodcast.s R.V. Feder 

llbenarlt-P&lico Estuarl..no Study Final Report: -Stroud mr 42 
'=<mluni t y Education ()rtruch Gro.nt 

Jnrtitutiooal tnbao~t And Pl.lblic Lovolveent Jobn car Jock ~too Roocls 
Progrm For Souti>ea.rtun Viz9i.nie Plaoniog District 

ec:.niu:ioo 

Public Educatioa P~ lo The &n-r le &rea llaunez> Colwell w 44 

&/P Study Pl.lblic Ckl'..reacb ~ (llithin -. ClM."J' lusi.Dus rona, IDe. 45 
: 

Established Structu.."O Of llorth carol.ino • s 
Syndicated Radio Pro;rc, "Weekdoys llitb 
l>a:bara lilif') 

iv 



ltsURO! TITU JISWO!!JI Ili:SllM l CJI I' AGE 

•v.ard.s f-rogra.'TI Tat Burns llbeno: l• Ruource 4& 
Conservatlon And 
O.vtlopoent Ccuncll 

ro..-t Sboeu On Tbe Albemarle 6nco Gray/ lU 48 

Maurice t'c:Jwe.rs 

"Yu, Ill Your Beekyard"' Television Lisabeth Willard Willard Producticcs 49 

Public Service Campaion, lnd COncurrent 
!ip ShHt 

Publ ic £dueatioo 1nd Involv~~t Ill Tile Frank Tursi MCCf 50 
l.l.boftar le-Pomli co Estuar l.ne study 

l Pul>Jic Forun Oo ~nt lleeds For Rich Sbow OOVOOIR 51 
Protecti09 Estuarine Resources lD Tbe 
llbelr.a:le-Pwico Systerc. 

t .. cher trainir>p Workshop "Coastal £col09; "-l va Oicun IJNC 51 
and Watu ()ua.li t1" 

O.velopoent of a lloclel Estua= ine/tnvi.rcmentol Sbir lty 'fun>a9• Eliubttb City/ 53 
Health Education Ctnttr Pasqootanlt School 

Syst"" 

"Precious ~aters: Coastal lio:th carol ill!'$ Or. Meal Coooley It &quori~>t 

SOU.~" Jay Barnes Soeiety 

v 



-· · ·· - · ·- ···- ·· 
- . . ··-·· . - -

~ROJECT ABSTRACTS FOR THE PERIOD 1989- 1991 

This is the third year the Albemarle- Pamlico Estuarine Study 
has compiled project abstracts as a supplement to the Annual 
Researchers' Review Workshop. The report is a compilation of 
project abstracts covering the period from 1989 to 1991. The 
period includes most funded projects during fiscal years 1989-1990 
and 1990-1991. Abstracts are organized according to the six 
categories of information required to facilitate effective 
management of the program. These categories include resource 
critical areas, information management, fisheries, public 
participation, water quality, and human environment. 

The resource critical area category includes projects 
designed to identify specific areas where conflicts between 
affecting and affected uses are most significant. Projects 
designed to reduce those conflicts by effective management of 
these critical areas are also included. Information management 
efforts will be to provide users with access to data that will aid 
in addressing the issues associated with each category. The 
ability to effectively manage the data will be critical to the 
program ' s success. Fisheries category consists of projects 
intended to relate major changes in fisheries health and 
productivity to human activities. The fisheries processes are 
isolated from other estuarine relationships because of two 
specific fishing-related phenomena of declining landings and fish 
diseases which require special attention. Water quality category 
includes projects designed to examine the causal relationships 
between human activities, significant in- stream modifications and 
the ramifications of changes for estuarine-dependent human 
activities. This category includes management- oriented 
investigations of major water quality processes and conflicts. 
Public Participation is being addressed by an active public 
participation/ public awareness program . Participation is intended 
to facilitate communication between the public and program 
administration; to marshal support from local governments and 
regional institutions; and to allow dissemination of information 
gathered through this study. The success of this first phase of 
the program (develop a comprehensive conservation management plan) 
will determine whether the second phase (implementation of the 
comprehensive conservation management plan ) will become a reality. 
The final category of human environment involves projects which 
examine the trends and patterns in the intensity of human uses and 
the institutional climate where management plans must operate. 

These six categories of information gathering and 
dissemination must be pursued for effective management to take 
place. There must be an improved understanding of causal 
connections between human activities and changes in the estuaries 
for proper management pressure to be exerted on critical 
relationships in order to reduce conflicts between competing uses. 
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PROJECT ABSTRACT 

H'fDE COUNTY SOIL SURVEY 

TIM DILLIPL11NE 
DIVISION OF SOIL AND WATER CONSERVATION 

DEP~RTMENT OF ENVIRONMENT, HEALTH, AND NATURAL RESOURCES 

JOHN G~GNON 
SOIL CONSERVATION SERVICE 

USDA 

The Hyde County soil survey is of primary importance to · ~ES as a 
source of scientific data. Soils information is necessary for 
evaluating environmental impacts of land uses and supports 
studies and research relating to hydrologic or nonpoint source 
pollution modeling. The soils inventory is useful in identifying 
special resource values such as wetlands and critical areas. The 
survey will serve as a technical guide to landowners, government 
agencies and others to minimize adverse impacts of land uses, 
support the best use of soil resources and promote conservation 
activities. 

The Hyde County soil survey is being accomplished through the 
Cooperative Soil Survey Program. This program requires soil 
classification according to the national soil taxonomy system and 
follows standards and criteria established in the USD~ National 
Soils Handbook 1983. Mapping is by trained and experienced DEHNR 
and scs soil scientists. Mapping is done in the field and 
involves inspection by hand augering, observation of landscapes 
and vegetation and pH determinations. Laboratory analysis of 
various physical and chemical soil properties supports the 
mapping and classification. Mapping is compiled on aerial 
photography 1 to 24,000 scale. 

Progress on the survey as of June 30, 1990 includes completed 
mapping on 236,055 of the county's 393,545 acres. The soil 
scientists are mapping 33 soil ~eries in the county. Preliminary 
field sheets on mapped acres are currently available at the Soil 
and Water Conservation District office in Swan Quarter. The 
anticipated date for completion of field work is September, 1991. 
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PROJECT ABSTRACT 

Regional Inventory for Critical Natural Areas, Wetland Ecosystems, 
and Endangered Species Habitats of the 

Albemarle-Pamlico Estuarine Region: Phase 2 

Harry E. LeGrand, Jr. 
Cecil C. Frost 

John 0. Fussell, III 

N.C. Natural Heritage Program 
Division of Parks and Recreation 

Department of Environment, Health, and Natural Resources 

The rapid development of North carolina's coastal and tidewater 
regions has caused an urgent need to protect significant natural 
resources in this part of the state. However, before protection of 
natural resources and natural areas can be accomplished, it is important 
to have background information about these resources, such as locations 
of endangered and rare species and deliniation and description of 
critical natural areas. The North carolina Nature Preserves Act 
delegates responsibilities to the Natural Heritage Program for 
maintaining the statewide inventory of important natural areas and rare 
species habitats. 

Funding from APES in 1989 allowed for a reconnaissance inventory to 
identify, describe, map, prioritize, and make protection recommendations 
for special natural areas, exceptional wetland ecosystems, and 
endangered and rare species habitats in ten counties adjacent to 
Albemarle Sound. Additional funding from APES in 1990 is providing for 
a similar inventory of seven counties in the vicinity of Pamlico Sound 
- - Beaufort, carteret, Craven, Hyde, Jones, Pamlico, and Pitt. 
Biologists contracted by the Natural Heritage Program have consulted 
other biologists familiar with these counties, in addition to reviewing 
soil maps, topographic maps, aerial photos, and other sources to 
determine sites for survey work that appear to contain significant or 
critical natural resources. 

At least 290 sites have been identified from these various sources 
during the preliminary screening. Some sites will likely not be visited 
because of time constraints, and others will be visited and found to 
lack sufficient biological significance to be included in the final 
report. It is expected that perhaps 100 of these sites will be 
described in the report. 

The final report will be a compilation of critical natural areas, 
both those already under protection and those lacking protection, in 
addition to discussions of endangered and rare species, wetland 
ecosystems and other natural communities, and the geomorphology of the 
7-county region. Data from the project will be recorded in the Natural 
Heritage Program's central inventory management system, which is used by 
many other agencies for environmental impact assessment, land use 
planning, resource management decisions, and conservation planning. 
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PROJECT ABSTRACT 

Mapping and GIS Implementation of Land Use and Land Cover 
Categories for the Albemarle-Pamlico Estuarine Study 

Karen Siderelis 
Center for Geographic Information & Analysis 

Department of Environment, Health & Natural Resources 

Siamak Khorram 
Computer Graphics center 

North Carolina State University 

The objectives of this project are to develop a current 
digital land use inventory of the A/P Study drainage area ; 
to integrate these data into the A/P Study database; and to 
develop mechanisms for maintaining and updating the land use 
and land cover data. The goal of the project is to provide 
base-line data on the area's resources in a form usable by 
scientists and decision makers to facilitate research and 
management activities. 

Data from portions of five Landsat Thematic Mapper (TM) 
scenes are being analyzed to develop an inventory for the 
entire study area. The scenes cover the following general 
areas: 

A - Neuse River Estuary and surrounding area 
B - Albemarle Sound, Currituck and Dare counties 
c - Middle Coastal Plain to Piedmont North carolina 
D - Virginia (northernmost portion of drainage area ) 
E - Piedmont surrounding Raleigh 

Data are being classified according to a modified Level II 
classification scheme. The datasets are being spatially 
registered and integrated with the other data layers in the 
A/P Study database. Upon completion the data will be 
available to investigators in a standard data exchange 
format and will be accessible for use in the A/P Study's 
geographic information system. 
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DELINEATION OF SUBMERGED AQUATIC VEGETATION HABITAT 
IN CURRITUCK, ALBEMARLE AND PAMLICO SOUNDS, N. C. 

DR. RANDOLPH L. FERGUSON, 
MS. LISA L. WOOD, AND 

MR. BRIAN T. PAWLAK 

NOAA/NATIONAL MARINE FISHERIES SERVICE 
BEAUFORT LABORATORY, SEFC 

BEAUFORT, N. C. 28516 

Submerged aquatic vegetation, SAV, establishes extensive, 
critical and vulnerable habitat in the shallow sounds of eastern 
North Carolina. Best estimates of total SAV habitat (including 
marine and brackish water areas) are on the order of 200,000 acres. 
SAV habitat is critical nursery for a wide variety of commercially 
and recreationally exploited species of fish, shellfish, and 
waterfowl. SAV habitat also calms the water, filters suspended 
material out of the water and stabilizes sediments. SAV habitat 
is, however, vulnerable to: removal, or burial caused by dredge and 
fill activities; direct physical damage caused by careless boaters, 
trawlers or mechanical clam harvesters; and indirect damage 
resulting from excessive turbidity, eutrophication or changing 
patterns of salinity in our coastal waters. Although conservation 
and management agencies require knowledge of the location and 
extent of SAV, there is no comprehensive inventory of SAV in North 
Carolina at the present time. 

This research will inventory SAV in Currituck, Albemarle and 
western Pamlico Sounds. Conventional color aerial photography at 
a scale of 1:18,000 is taken by NOAA's Photogrammetry Branch under 
conditions optimal for visualization of SAV. This photography is 
interpreted in our laboratory for SAV habitat and compiled on USGS 
1:24,000 topographic quadrangles. Photointerpretation is quality 
assured by extensive surface level survey work during the 
photographic mission and subsequent to examination of the 
photography. North Carolina's Center for Geographic Information 
and Analysis, digitizes the SAV data and generates data summaries 
and computer map products. Photography and field work are ongoing 
in currituck and Albemarle Sounds at the present time (September 
and October, 1990). Data and maps will be available through CGIA 
in the fall, 1991. If funds are available, work on western Pamlico 
Sound will be initiated next year. 
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PROJECT ABSTRACT 

INFORMATION MANAGEMENT 

Karen Siderelis 
Center for Geographic Information & Analysis 

Department of Environment, Health & Natural Resources 

The Center for Geographic Information & Analysis (CGIA), 
formerly Land Resources Information Service, is carrying out 
the information management portion of the A/ P Study. CGIA 
operates a geographic information system (GIS) for the State 
of North Carolina and is using the system to support the A/ P 
Study. 

CGIA completed a comprehensive user needs assessment for the 
A/ P Study. The purpose of the assessment was to identify, 
prioritize, and document the data and software needs of 
resource managers and researchers . A document, entitled 
Data Requirements Document, describes 64 cartographic data 
layers and 60 tabular datasets that comprise the A/ P Study 
database. Many of the data layers are complete and stored 
in the GIS. Progress continues on completing other data 
layers. Another document, the Data Inventory, was also 
prepared as a result of the user needs assessment. This 
document describes all of the known data holdings for the 
A/ P Study area including reports, aerial photography, and 
other d i g i tal and non-digital datasets. 

The software needs of researchers and resource managers are 
documented in the Functional Description. This document 
presents the overall functionality required of the GIS and 
the needs for specialized custom software. 

CGIA is supporting the A/ P Study by developing and 
maintaining the data base; preparing needed software; 
answering data requests from users; providing GIS services 
to A/ P Study research projects; providing information for 
the Status and Trends Report; and evaluating use of GIS to 
support future alternative management options. 
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PROJECT ABSTRACT 

Early Demonstration/Implementation Project for the 
~lbemarle Pamlico Estuarine Study 

Merchants Millpond 
Upper Bennett's Creek Watershed, Gates County 

Jim Cummings & Sandi Horton 
Nonpoint Source Section 

Division of Soil & Water Conservation 
Department of Environment, Health & Natural Resources 

Dennis Utt, Gates Soil & Water Conservation District 

Merchants Millpond is a state-owned park in Gates 
County, North Carolina. The northern coastal plain 
watershed (Bennett ' s Creek) flows into the Chowan River. 
Typical water depths of the pond are less than two meters 
and aquatic populations of duck weed, elodea, parrotfeather, 
etc., are very high. The 60 square miles of drainage for 
the pond are predominantly forestland. There are over 300 
farming operations in the watershed and 30 percent are 
supporting confined animal operations. Ranged hogs continue 
to be common place in the wetland areas of Duke Swamp, 
Middle Swamp and Lassiter Swamp. 

For Decades the millpond has served as a trap for 
sediments, fertilizers, and animal wastes that were washed 
from agricultural operations upstream. ~quatic plants have 
thrived in the over-enriched pond and populations are now so 
dense that recreational uses of the lake are impaired. The 
~PES project was designed to demonstrate that with adequate 
incentives and adequate supportive technical assistance Best 
Management Practices (BMP's) would be installed by 
landowners so that the accelerated over-enrichment of the 
pond would cease. Many BMP's would be used; including 
animal waste management systems and sediment and nutrient 
control practices. Some BMP's to be used were untested and 
unconventional but would hopefully demonstrate practical 
methods of managing animal wastes and croplands to protect 
water quality. 

Key elements in the study are funds for additional 
technical assistance to agricultural operators and for , 
monitoring studies conducted on untested and unconventional 
BMP's. Cost-sharing incentives to operators who will 
install conventional as well as unconventional BMP's, and 
public information programs to inform the farming community 
on the effects of nonpoint source pollution and how they can 
help with water quality pollution reduction are key elements 
in achieving operator participation in the ~PES project. 

9 
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PROJECT ABSTRACT 

Marsh Grass PJ:·o"tection with Low-Cos"t Breakwaters 
Shon;line Erosion Con"trol Demonstration 

Spencer M. Rogers, Jr. 
UNC Sea Grant College Program 

Dept. of Civil Engineerir•& 
Raleigh, North Carolina 

Previous work ha~ shown that a combination of low-co~t 
wooden breakwaters and plan"ted marsh gra~ses can effectjvely 
control ero~ion along many mile~ of estuarine shoreline at a 
substantially lower cost to the owner than bulkheading. By 
creating fringing marshes on eroding sand beaches, the estuary is 
benefited by increased primary nursery areas, enhanced 
capabil itie~ for fil"tering of u~land runoff prior to reachin& 
surface waters particularly around shellfishing areas already 
being degraded by nonpoint pollution runoff; and improved wate< 
quality by reducing sediment and nutrient loading. ~-operty 
owners , if convinced the method i~ reliable, should be a"t"tracted 
to the low cost while at the same time creating fringing marshes 
along exposed shorelines where marshes cannot presently exist. 
The method can also be used to reduce habi"tat losses along 
marshe~ with high erosion rates. l"t is propo~ed to de~ign and 
construct at least five demor.stration projects arour.d the study 
area, which will convince landowners of the method ' s reliability 
and train marine contractors how to build the breakwa"ter and 
marsh. 

As with all erosion control methods, the marsh 
grass /breakwater method will not be effective in all situations. 
However, under appropriate conditions, this method appears to 
offer an environmental enhancement to the estuary as it control!: 
the shoreline erosion threat. It does all this at half the cost 
when compared to traditional methods (bulkheads) that offer fe>J, 
if any, environmental advantages. Potentially, several hundred 
miles of shoreline in the Albemarle/Pamlico system appear to have 
appropriate conditions for use of the method, Applications at 
the national level is potentially far greater. 

If the effectiveness of the marsh grass/breakwater can be 
demonstrated to property owners, its low cost will allow it to 
become the erosion control method of choice on many shorelines. 
Property owners will then have an incentive to control marsh · .. 
habitat loss or in many cases new productive marshes and 
p~llution from surface runoff into the sounds. 
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FOOO AND FEEDING OF LARVAl FISHES IN 1HE LOWER ROANOKE RIVER 

AND WESTERN ALBEMARlE SOUND, NORTH CAROLINA 

Roger A. Rulifson end John E. Cooper 

Institute for Coastal end Marine Resources, end 
Department of Biology 

East Carolina University 
Greenville, NC 27858 

Studies conducted on the early life history of striped bess 1n the 
lower Roanoke River end western Albemarle Sound since 1982 1ndicete that 
the food base may not be adequate for good survival of the young. Zoo­
plankton abundance in critical habitat areas of the lower River and Sound 
is quite low relative to other watersheds containing striped bass larvae. 
In addition, zooplankton ere not uniformly distributed throughout the 
system but are concentrated only in specific locations, which appears to be 
dependent on the prevailing river flow. Poor feeding success of striped 
bess larvae may be due to the quent1ty of food present (i.e., zooplankton 
density), poor food quality (few zoop1ankters of the right size or shape), 
or both. 

Striped bass is an anadromous species; that is, the adults live In 
ocean waters but swim upstream In coastal waters during the spring to 
spawn. This life history strategy means that eggs and larvae will be 
transported downstream from the spawning grounds by prevailing water cur­
rents as they deve lop, eventually being transported to the nursery grounds 
In Albemarle Sound. In past years , striped bass larvae have not fed suc­
cessfully because their distribution in the lower River and western Sound 
was mismatched in both space and time with highest zooplankton concentra­
tions. Since highest concentrations of zooplankton occur In the Roanoke 
Riv6r delta, this means that striped bass larvae have e very limited time­
frame, or "window- available in wh ich to start feeding, and feed successfu­
ly, before being transported from the river Into Albemarle Sound. 

The larvae of resident finfish species, such es sunfishes, ~innows, 
carp, end others ere not influenced in their distributions by water cur­
rents to the extent exhibited by striped bess larvae. By examining larvae 
of these other species, we will be able to answer the question, " is poor 
feeding success exhibited by striped bass larvae e result of food concen­
tration, food quality (size end mobi lity), or timing between the presence 
of food and initiation of feeding"? 

Larval fish species present in selected samples preserved end stored 
from our larval striped bass stud ies have been examined for prey 1tems 
present 1n the digestive tract. In the first year of study, samples 1n- ' 
eluded those from 1982 to 1g85. In the second year of study, we are exam­
ining samples collected in i985, 1g86, end 1988. Data are being computer­
Ized; analyses will compare food items ingested to zooplankton abundance. 
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ABUNDANCE AND VIABILITY OF STRIPED BASS EGGS SPAWNED IN 

THE ROANOKE RIVER, NORTH CAROLINA, IH 1990 

Roger A. Rulifson 

Institute for Coastel and Marine Resources, and 
Department of Biology 

East Carolina University 
Greenv i lle, NC 27858 

. ········-

. This research is a continuation of the 1988 and 1989 work funded by 
the Albemarle- Paml ico Estuarine Study. The intent of the study is to 
continue a 30-year data base establ ished by Dr. W.W. Hassler of NCSU on 
spawning success of striped bass in the Roanoke watershed below the Roanoke 
Rapids Dam near Weldon, Horth Caroli na. The information will be combined 
wi th t he previous two years of effort to determine the effects of hydropow­
er discharge on hourly and daily egg production. 

Sampling for striped bass eggs was initiated on 16 April at Barnhill's 
Landing, the s i te of Or. Hassler's egg collection efforts for many years. 
Fie ld efforts were terminated on 15 June 1990. Striped bass spawning 
activity in 1990 was early and ve ry prolonged compared to the historica l 
record. Spawning started when water temperatures reached 18 Con 24 April 
and was continuous until 13 June, when the last egg was collected. Thi s 
continuous, low level spawning activity may have been due to late winter 
wa rm weather heating reservoir waters; water releases from the reservoirs 
upstream always rema ined above 18 C throughout the spawning period. Com­
monly , hydropower releases have caused river temperatures to drop several 
degrees on t he spawning grounds, which results in cessation of spawning 
activ i ty for days o r weeks depending on durat1on and volume of water re­
lease from the reservoirs. Egg production for 1990 and the relationsh i ps 
of egg viability to various water Quality parameters have not been calcu­
lated. 
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SHELL DISEASE IN BLUE CRABS FROM THE ALBEMARLE-PAMLICO ESTUARY 

Edward 3. Nogal, David P. Engel2 and Thomas A. Arroll 1 

lcollege of Veterinary Medicine, North Carolina State 
University, 4700 Hillsborough Street, Raleigh, NC 27606 

2National Marine Fisheries Service, Beaufort Laboratory, 
Beaufort, NC 28516-9722 

Landings of blue crab in the Pamlico River have been 
steadily declining since 1984. One factor which might be 
influencing this decline is disease . Shell disease has recently 
been commonly observed. This disease has been mostly associated 
with a bacterial infection of the shell and can ultimately lead 
to the death of of the crab. While shell disease has been linked 
to poor water quality, there is no information as to why 
pollution increases susceptibility. This project is addressing 
that question by examining the natural bacterial-fighting ability 
of healthy blue crabs and comparing it with that of individuals 
with shell disease. 

We have isolated bacteria from crabs having shell disease in 
the Pamlico River and have found that they include a number of 
bacterial species, including members of the genera Vibrio and 
Aeromonas. Similar agents have often been associated with shell 
disease in other crustaceans. Many of these bacteria possess 
lipase or chi tinase enzymes. These enzymes may be used to 
degrade the outer lipid layer of the shell or the deeper 
chitinous layer, and thus may be important in invasive ness. 
However, we have found that the hemolymph (blood) from healthy 
crabs is capable of inhibiting these organisms. Many of the 
bacteria isolated from crab shells which we have tested are 
susceptible to hemolymph. We have also found that there are 
distinct differences in the bacterial-fighting capabilities of 
individual crabs. We have identified statistically significant 
differences in antibacterial activity between crabs collected at 
different geographic sites in the Albemarle-Pamlico estuary as 
well as between clinically normal crabs and those having shell 
disease. The possible implications of these findings to shell 
disease and the health of the Pamlico blue crab fishery will be 
discussed. 
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Project Abstract 

An Examination of the Blue Crab Fishery 
in the Pamlico River Estuary 

Sean McKenna 
North Carolina Division of Marine Fisheries 

Washington, NC 

Concerns about the status and abundance of shellfish and 
fish resources in the Pamlico Sound area have increasingly 
been expressed by numerous individuals and organizations. 
The decline of the Pamlico and Pungo rivers blue crab fishery 
and the effect of crab trawling in the rivers on the habitat 
and associated biota have been a particular concern. In 
order to optimize yield for this resource, up-to-date fishery 
dependent data, such as size and sex composition of catches, 
number and weight of individuals in the catch, and effort 
data, are needed. 

The objectives of this project are to document harvest 
rates and by-catch in the crab pot and trawl fishery; and to 
examine the physical injury, immediate mortality and delayed 
mortality of blue crabs in the pot and trawl fisheries. Data 
obtained from this study will be used by the Division of 
Marine Fisheries to prepare management recommendations 
regarding fishing practices in the Pamlico River Estuary for 
the North Carolina Marine Fisheries Commission. 

The examination of harvest rates, by- catch, physical 
injury, and immediate mortality will be conducted aboard 
commercial vessels. The quantification of delayed harvest 
mortality will be conducted by the Institute for Coastal and 
Marine Resources located at East Carolina University. All 
data will become a permanent part of the DMF and AP regional 
database. 
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PROJECT ABSTRACT 

Public Attitudes Toward Water Quality 
and Management Alternatives in 

the Albemarle-Pamlico Estuarine System 
(PHASE I) 

Thomas J. Hoban 
William B. Clifford 

Department of Sociology 
Nonh Carolina State University 

The major purpose of this project is to evaluate peoples' lcnowledge and attitudes 
about natural resources in the Albemarle-Pamlico Estuarine system and the management 
alternatives designed to protect these resources. The public participation program also will 
benefit because this work will identify educational needs and provide a scientific mechanism 
for greater public involvement in decision making. Work is being carried out in two phases. 
Data collection for Phase I has been completed this year. The specific objectives of Phase I 
are: (!) to assess public understanding of and concern for the causes, severity, and 
consequences of water quality problems in the Albemarle-Pamlico system; and (2) to describe 
and compare the atti tudes, lcnowledge, and behavior of different segments of the public 
regarding the nature and importance of the resources and related management issues. 

We established an advisory committee that includes local and state agency personnel, 
university scientists, and citiz.en representatives. This corrunittee has provided advice on the 
selection of survey respondents, general research procedures and survey instrument design. 
They also nominated people for in-person interviews. We conducted 30 interviews with 
individuals from a variety of groups. In-person interview questions focused on topics such as: 
nature and causes of various problems; evaluation of current and future management 
strategies; barriers to water quality improvement; nature of public attitudes; and, educational 
strategies. 

We developed a standardiz.ed telephone survey instrument based on information from 
the in-person interviews and a review of other studies. Pretests were conducted to validate 
the survey. Telephone numbers were randomly generated by a professional sampling fum 
using a random digit dialing technique. Professional interviewers completed 831 surveys (76 
percent response rate) with adults 18 years of age and older. Interviews averaged 22 minutes 
to complete. The telephone numbers were selected from counties in three major regions: 
coast, sound, and the drainage basin. The sample was stratified as follows: 344 completed in 
the upper watershed counties; 269 completed in the counties bordering the sounds; and 218 
completed in the coastal counties. Analysis and reporting of the results is underway. 
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PROJECT ABSTRACT 

P ublic Attitudes Toward Water Quality 
and Management Alternatives in 

the Albemarle-Pamlico Estuarine System 
(PHASE 10 

Thomas J. Hoban 
William B. Clifford 

Depanment of Sociology 
Nonh Carolina State University 

Effective management programs fe4Uire bener understanding of how different 
segments of the public perceive issues related to the Albemarle-Pamlico Estuarine system. 
This project will analyze public attitudes about the appropriateness of particular alternatives 
for managing the resources of the Albemarle-Pamlico Estuarine system. Work is being 
carried out in rwo phases. Data collection for Phase I has been completed and these results 
will inform the development of Phase II. Planning for Phase II is currently underway. The 
specific objectives of Phase D are: (I) to determine the attitudes of leaders and the public 
about the effectiveness, equity, and acceptability of alternative management strategies; (2) to 
detennine public willingness to pay and change behavior to improve and protect resources; 
and, (3) to recommend strategies to build awareness of and suppon for the CCMP. 

Information will be collected in a scientific survey of a random sample of the public, 
local political leaders, and interest group representatives. This project will provide detailed 
information on the nature and extent of different groups' receptivity to alternative policies and 
programs. Recommendations will be provided for building suppon for the goals of the 
Albemarle-Pamlico Esruarine Study. We will continue to work with the advisory committee 
we established in Phase I. We are considering e:>tpanding membership to include 
representatives of other imponant groups. We will send a mail questionnaire to 1000 
leaders. We will complete 1000 interviews with statewide sample. Our advisory committee 
and statistical consultants will help us detennine sampling strategy and frame. Our committee 
also will help design our telephone and mail questionnaires . 
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PROJECT ABSTRACT 

The Currituck Sound Drainage Basin: Perceived Issues and Prospective 
Manageaent Al tern.ati ves 

Rebecca R. Rideout 
Graduate Research Assistant 

North Carolina State University 

David A. Ad us 
Director, Center for Environmental Studies 

North Carolina State University 

The Currituck Sound drainage basin experienced rapid population 
gro~th and developaent during the past two decades. As a result of 
the changes that have occurred and are continuing to occur in t he 
watershed, natural resource aanagers face new aanageaent issues. 

The objectives of this study were to 1) prepare an up- to- date, 
computer-accessible bibliography on Currituck Sound and Back Bay, 
Virginia; 2) identify perceived aanageaent issues in the study area ; 
and 3) analyze an array of responsive, prospective aanageaent 
alternatives. Government officials and researchers perforaing 
investigations in the study area were consulted for their views 
concerning management issues in the Currituck Sound drainage basin. 
Formal and informal interviews were conducted over a one year period 
from September 19B9 through August 1990. In order to determine the 
general issue perception of the Currituck Sound Watershed Coalllittee, 
the advisory panel for this project, each aember was asked to cospl ete 
a short questionnaire. Although no clear consensus exi sts on the 
nature and extent of problems in the Currituck Sound watershed, the 
interviews yie lded two broad issue categories: 1) Currituck Sound is 
perceived to be a declining resource with respect to wa ter quality and 
wildlife habitat; and 2) Responsibility for aanagement of this 
ecosystem is split among aultiple federal, state, and local jurisdictions. 

Three categories of prospective a lternatives for future 
aanagement of the Currituck Sound drainage basin were considered: 

1. Alternatives which require no new institutions 
2. Alternatives which require formation of new, 

non-statutory institutions 
3. Alternatives which require forsation of new, 

statutory institutions. 

Each prospective option was exaained in teras of advantages and 
disadvantages. Also, a lternatives were analyzed with respect to 
conformity with attributes of a successful natural resource •angesent 
agency and ability to perfor• requisite duties. No atte•pt was aade 
to select a preferred alternative for future s anageaent of the 
Currituck Sound drainage basin as this decision was outside the scope 
of the current project. It is intended, bol(ever, that this work will 
provide insight to government officials and resource ~anagers charged 
with making such decisions for the Currituck Sound-Back Bay complex 
and the larger Albemarle-Pamlicc Estuarine Study Area. 
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PROJECT ABSTRACT 

Federal Consistency Review for the Albemarle-Pamlico 
Estuarine Study 

Julie M. Duffin 
Research Triangle Institute 

P.O. Box 12194 
Research Triangle Park, NC 27709-2194 

~- Federal consistency revi·ew program encourages Federal agencies to 
cooperate in implementing the Comprehensive Conservation and Management Plan 
(CCMP). Through the review process, the Albemarle- Pamlico (A/P) Management 
Co~ference can sc rutinize proposed Federal activities, identify potential 
conflicts with the CCMP, and negotiate project modifications with t he 
responsible Federal agency . 

This project proposes a Federal consistency review strategy for the A/P 
estuarine study, as required by Section 320(b)(7) of the Clean Water Act. The 
re~ort also includes a list of Federal assistance programs, direct development 
activities, and Federal permit and licensing activities which should be 
reviewed for consistency with the CCMP. 

The proposed strategy resulted from examination of existing Federal 
cc-nsistency revie..t programs coord inated by the N.C. Division of Coasta l 
Ma nagement (DCM} and the State Clearinghouse. The State Clearinghouse 
coordinates reviews authorized by Executive Order 12372, the National 
Environmental Policy Act (NEPA), the North Carolina Environmental Policy Act 
(NCEPA), and the nonpoint source program under Section 319 of the Clean Water 
Act. 

The proposed strategy integrates the A/ P Federal consistency program with 
both the State Cl earinghouse and the OCM consistency review programs. This 
approach mini mizes review dupl ication and maximizes the A/P Management 
Conference ' s authority to review and influence Federal activities. The 
Clearinghouse provides an existing structure for obtaining notice of Federa l 
activities that might affect the A/P region and acquiring comments from State 
agencies. The Clearinghouse review process can easi ly accomodate the addit ion 
of an A/P reviewer because the Clearinghouse is structured to accept 
additional reviewers as new State programs are created . Through t he 
Clearinghouse, the A/P consistency program could gain access to review 
environmental impact documents submi tted under NEPA and NCEPA. 

The A/P program gains the ability to stop inconsistent Federal activities 
through Integration with t he OCM review process, and also expands AlP review 
authority to include Federal issuance of licenses and permits. To integrate 
the A/P and DCM consistency programs, t he goals of the CCMP ~ust be 
incorporated into t he North Carolina Coasta l Management Program by the N.C. 
Coastal Resources Commission and the National Atmospheric and Oceanic 
Administration. 
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PROJECT ABSTRACT 

Evaluation of Federal Program Impacts in the 
Albemarle-Paml ico Region 

Julie M. Duffin 
Research Triangle Institute 

P.O. Box 121g4 
Research Triangle Park, NC 27709-2194 

This project addresses the requirement to evaluate existing policy and 
management systems in the Albemarl e-Pamlico (A/P) Work Plan. The project 
extend s the evaluation of State management programs, (contained in A/P Project 
Number 90-02) to Federal poli cies, programs, and activities that are important 
in the A/P study region. The project will also provide information for 
developing consistency revi ew criteria. The criteria are necessary to 
impl ement t he strategy proposed in a recent A/P report, Federal Consistency 
Review for the Albemarle-Pamlico Estuarine Study . 

The project results will (1) list Federal programs and facilities with 
potentially si gnificant water quality and related environmental effects in the 
A/P study region (2) describe the nature of impacts to be expected from each 
identified Federal program, and (3) evaluate the effectiveness with which 
envi ronmenta l impacts are considered in each program. 
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PROJECT ABSTRACT 

Environmental Management Strategies: 
Comparative Analysis and Selected Case 

Studies 

Joy A. Bartholomew 
and 

Regina S. Ridgway 
Center for Policy Negotiation 

Port Republic, Maryland 

The project addresses the need for comparative information and analysis of 
applicable management strategies to be tailored to the unique needs and conditions 
found in the Albemarle-Pamlico region. The project will identify, present and 
evaluate examples of innovative and successful management strategies from other 
estuarine regions and other systems of comparable complexity that are applicable to 
the Albemarle-Pamlico Es1uarine System. 

Ten case studies will be selected for detailed analysis. Successful 
management elements that can be utilized in the estuarine environment will be the 
focus of this analysis. A report will be produced that documents specific 
management strategies and recommends how these can be incorporated into the 
APES's Comprehensive Conservation and Management Plan or into other avenues 
for private or voluntary actions. 

As part of the National Estuary Program (NEP}, APES has access to many 
sources of information from other Management Conferences in the NEP with similar 
problems and needs, such as Sarasota Bay and Puget Sound. The scope of this 
project includes an examination of programs both inside and outside of the NEP. 
Special attention will be given to finding examples of federal-state-local partnerships 
that address natural resource problems from an ecosystem perspective. 

We will build on information produced or collected by APES and other 
environmental management organizations. The information in the APES Five Year 
Plan is the foundation. The use-conflict approach emphasizes the need to identify 
the links between human activities, environmental responses and management 
options so that the management strategies for addressing the problems can be 
evaluated. The fo llowing major use-conflict issues of the Albemarle-Pamlico region 
require management strategies to help reduce conflicts among these uses: 
commercial and recreational fisheries; agriculture; residential and commercial 
development; mining and industrial development ; and forestry. 

,-. -· .• · . .. 
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PROJECT ABSTRACT 

Title: "The Potential for Eutrophication and Nuisance Algal 
Blooms in the Albemarle- Pamlico Estuary" 

Principal Investigator: Or. Hans W. Paerl 
Institute of Marine 
University of North 
Morehead City, N.C. 

Sciences 
Carolina 

28557 

The primary thrust of this research project has been to 
identify the limiting nutrients controlling phytoplankton 
growth in t he lower Neuse River Estuary , the major southern 
tributary of Pamlico Sound. This has been accomplished 
through the use of photosynthetic carbon-14 uptake and 
chlorophyll production measurements conducted during monthly 
bioassay experiments involving the natural estuarine 
phytoplankton communities. Previous results have shown 
nitrogen to be a limiting factor year-round with nitrogen 
and phosphorus as co-stimulatory factors during spring. our 
1990 results support this trend. These findings point out 
the importance of considering both nitrogen and phosphorus 
when proposing management plans to control eutrophication. 

Throughout the project we have monitored the estuarine 
phytoplankton community for the occurrence of noxious or 
toxic algal blooms. As with previous years, we have not 
found these blooms in the lower estuary. However, during 
January and February of 1990 a bloom of the non-toxic 
dinoflagellate Heterocapsa triauetra occurred in the ~ower 
Neuse, with biomass as chlorophyll s reaching 40 mg/m . 
This organism is associated with low water temperatures and 
is thought to be indicative of nutrient enrichment. In t : i s 
context H· triquetra is a potentially useful indicator of 
enhanced nutrient loading resulting from rainfall and 
runoff. During summer, filamentous blue-green algae were 
abundant in the lower estuary, but were not encountered in 
bloom proportions. The presence of these organisms in 
e levated numbers leads to the recommendation that monitoring 
efforts s hould be continued to assess potential future 
eutrophication in t he lower estuary. While reduced bottom 
water oxygen levels were occasionally seen at the sampling 
sites, anoxic conditions were never encountered during the 
project. 

This system supports summer phytoplankton productivity 
and biomass peaks, typical for temperate estuaries. 
Furthermore, our data have indicated that additional 
productivity and biomass pulses are strongly correlated with 
nitrate input caused by rainfall and runoff into the 
estuary. _ \ 
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PROJECT ABSTRACT 

R~duction of Nutri~nt Loading: 
W and P R~moval in Coastal Swamps 

Edward J. Ku~nzl~r 
Departm~nt of Environm~ntal Sci~nc~s and Engin~~ring 

Univ~rsity of North Carolina at Chap~l Hill 

Population growth and econoaic dev~lopa~nt cause 
incr~asing nutrient r~l~asea to atr~aas and estuaries from 
£griculture, urbanization, and industrialization. Th~re is 
evidence that acre nutrients enter head~ater streams in North 
Carolina than reach the estuaries, partly because of removal 
by bottomland wetlands interposed betw~en nutrient sources and 
the ~stuarine sink. Nutri~nts not reaoved before r~aching the 
estuary contribut~ to nuisance algal blooms, hypoxic bottom 
waters , d~creased fish and sh~llfish harv~sts, and oth~r 
probl~as. 

The obj~ctiv~ of this study was to incr~as~ our 
understanding of the ~ffici~ncy with which bottoalands strip 
out nitrogen and phosphorus from aunicipal wastewat~rs 
d i scharged to swamp streams. The data aay help developaent of 
l ess expensive aethods for assessing wetland nutrient removal 
abilities so that year-to-year chang~s in removal ~ffici~ncy 
of many streams can be determined. The data will help 
determine how much protection to give swamps and bottoalands 
to aaintain their nutrient-reaoval function. Incorporation of 
the results into mass balance models will help predict maximum 
permissible wastewater nutrient concentrations without 
overloading swamp nutrient trapping, thereby protecting 
estuarine water quality while urbanization of the Coastal 
Plain is increasing. 

Based on a one-year study, we selected two swamp-stream 
sites for intensive study: Samples of water were collected at 
about ten stations abov~ and below wastewater outfalls every 
three weeks for two years. A acre extensive study consisted 
of seven additional sites sampled only quarterly to determine 
variability among bottomland systems. Nutrients were aeasured 
and net downstream changes in their concentrations were 
calculated. Data from the extensive study suggests that 
efficient removal of nitrate and phosphate generally occurs 
where wastewater laoding is heavy. Data processing and 
interpretation for the extensive study should be coapleted 
this aonth. The final report is expected by Deceaber 1990. 
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HYDRODYNAKICS AND ClRctJl.ATION OF niE PAMl.lCO AND Nt:USE RIVER ESTUARIES 

Jerad D. Bales 
U.S. Geological Survey 

Raleigh, North Carolina 

Many of the water-quality , fisheries, and habitat issues, which the multi­
agency Albemarle-Pamlico Study is attempting to address, are geographically 
concentrated in the Pamlico and Neuse River estuaries. In both of these 
estuaries, nutrient overenrichment has resulted in frequent blooms of nuisance 
a l gae, and elevated concentrations of heavy metals have been detected in the 
sediments. The movement, mixing, deposition, and resuspension of nutrients and 
contaminated sediments , as well as other pollutants and some living resources, 
are controlled by the hydrodynamics of the estuaries . Hence, the ability to 
describe circulatio n patterns and determine flow rates is essential to the 
managerr.ent and restoration of vater quality and living resources in the 
est:uaries. 

The U.S. Geological Survey, in cooperation vith the Albemar le-Pamlico 
Es~uarine Study, is conducting an investigation of hydrodynamics and circulation 
in the Pamlico and Neuse River estuaries. This is being accomplished by (1) 
collecting hydrolog:c, water -quality , and meteorological data , which are used 
for analysis of physical characteristics , for model boundary conditions , and for 
model calibration and validation, and (2) developing and applying a flow model 
for each estuary . A brief description of data-collection activities a nd some 
prelir.:inary results from the Pamlico River estuary are presented belo;.;. 

~ater levels are recorded at 15 -minute intervals at 6 locations along the 
Pamlico River. The daily-mean ~ater-level range is about 33 centimeters near 
\Jashingt:on, but. the mean water ·level range decreases t.o 18 . 5 centirnet.ers near 
t he mouth of t he estuary. ~ater-level variations are typically nonperiodic. 
For example, anal ysis of about 2 years of data collected near ~ashington 
revealed that t he M2 (principal lunar constituent ) tidal range is 7. 7 
centimeters, or about 25 percent of the total range . 

Continuous records of temperature, specific conductance, ano dissolved 
oxygen at 6 locations in the Pamlico River estuary indicate that the estuary was 
generally wel l -mixed vertically bet~een May 1989 and May 1990, despite 
relatively high fresh~ater inflows in 1989. Occurrences of vertical 
stretifica~ion have been observed . however. Lo~ dissolv~d oxygen concen~rations 
have sometimes, but not always , been associated with bottom waters during 
stratified conditions. 

Seven recording ve l ocity meters were deployed in the Parnlico River between 
August 15 and September 7, 1989. Vertical profiles of horizontal velocity, 
te~perat:ure, and specific conductance ~ere measured for 32 hours at 15 - minute 
intervals at 4 locations across the mouth of the estuary on Augus t 28 - 29, 1989 . 
Velocities were as high as 35 centimeters per second , but values between 15 and 
25 centimeters per second were typical. Inflow measurements also were made near 
Washington during this period; flow velocities at this site generally were less 
then 25 centimeters per second. 

A computational grid for the numerical model has been developed from 
topographic and bathymetric data. The grid consists of about 25,000 cells 
~easuring 200 meters per side. ~ater level, velocity , salinity , and constituent 
concentrations are being computed for each cell. 
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HYDROLOGIC AND YATER-QUALlTY EFFECTS OF ARTIFlCL\1.-DRAINAGE COOTROL 

M. W. Treece , Jr., and Jerad D. Bales 
U.S. Geological Survey 

Raleigh, North Carolina 

Tidegates and flashboard risers are the two primary types of water-contr ol 
structures used on artificia l ly -drained agricultural lands of the North Caroli na 
Coastal Plain . Water·control structures have on-site benefits to farmers, b ut 
the effects of t he se structures on receiving-~ater quality have not been f ully 
determined. As part of the Albemarle - Pamlico Estuar ine Study, the U.S. 
Geologic a l Survey is conducting an investigat ion to (1) eva luate off-site 
effects of tidegates a nd flashboard risers on surface flo~ and the qua li t y of 
wa ter in tide -affecte d canals that drain cropland and (2) quantify effects of 
cropland drainage on receiving·water quality . 

For t h is investigation, data are being collected at three canals i n Hyde 
County, in Rose Bay , at three canals in Beaufort County, and in Campbell Creek. 
ln Hyde County wh er e t idegates are being evaluated , a tidegate will b e in place 
on one canal throughout t he data -collection period. At the other two canals in 
Hyde County, 2 years of data collection preceded by instal lation of tidegates is 
being foll owed by 2 years of post-installation data . The Hyde County canals are 
directly tributary to Rose Bay Creek, and two recording wa t er-qual i ty monitors 
have been placed in Rose Bay. A similar approach is being follo~ed in t he 
Beaufort County canals, whe re flashboard risers are being evaluated . Water 
levels and water quali t y are be i ng measured in Campbell Creek, which receives 
drainage fr om two of the Beaufort County canal s. Five recording salin ity 
~onitors are located along t he l ongi tudinal axis o f Campbell Creek . 

Continuou s records of flow velocity , water level, discharge, and 
conductivity are bein& collected a t each of the six canal s ites. Bi -weekly and 
high· f lo~ event determinations of pH, tempera t ure. dissolved oxygen , n utrient 
concentrations , and sediment concentra t ions are a l s o made at each of ehe six 
sites, as well as in Campbell Creek. 

Preli~inary results indicate that r unoff hydrograph s were noticeably more 
attenuated a t the tidegate-controlled site t han in t h e uncontrolled Hyde County 
cana l s , a l though water levels up strea~ from the tide gate seldom exceede d 
do~nstream ~ater levels by 0.1 foot. (Tidegates are designed to open when t he 
ups tream water level exceeds t he downstreac water level by 0.2 f oot.) Mean 
c onduct ivi ty i n t he tidega t e-controlled canal was 5,500 microsiemens per 
centimeter (I'S / c m) , compared with a mean of about 9,200 pSjcm at the adjacent 
canals under uncontrolled condi t ions. Conduct ivi ties of more than 30 , 000 pS/ cm 
were observed i n t he uncontrol l ed Hyde County canals. 

Drainage from the Beau f ort County s i t es contained sediment concentrations 
that were , on the average , 3 time s higher than at the Hyde County s ites. 
Because phosphorus is often bound to particu late mat t er , drainage from t he 
Beaufort County canals typically contained higher phos phorus concentrations than 
drainage from the Hyde County canals. Average dissolved nitrate-nitr ite 
concentration s fro m t he Beaufort County sites ranged from 1.85 to 1.96 
milligrams per liter (mg/L) as nitrogen (N); Hyde County mean values ranged from 
0.31 to 0.50 mg/L--values more typical of receiving water than drainage water. 
Although nitrate-nitrite nitrogen concentrations in Campbell Creek were about 16 
percent of those i n the Beaufort County canals, total a mmoni a plus organic 
nitrogen was a pproximately the same in Campbell Creek (0.99 mg/L as N) as in t he 
Beaufort County canals (1.18 mg/L as N). At the tidegate-controlled site , mean 
concen trations of dissolved ammonia, Kjeldahl nitrogen, and nitrate-nitrite 
nitrogen we r e 0.30 mg/L, 1.72 mg/L, a nd 0.32 mg/L as N, respectively; comparable 
mean values a t the Hyde County sites without t i degates were 0 .13 mg/ L, 1 .41 
mg(L, and 0.46 mg/L as N, respectively. 
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PROJECT ABSTRACT 

Baseline Water Quality Monitoring Program 

Dianne Reid 
Division of Environmental Management 

Department of Environment, Health and Natural Resources 

The Baseline Water Quality Monitoring Program was developed from the Division of 
Environmental Management's existing ambient monitoring program with cooperation from 
the Division of Marine Fisheries and the United States Geological Survey. Tne program 
was designed at the specific request of EPA, in response to the Office of Marine and 
Estuarine Protection's interpretation of the 1987 amendments to the Clean Water Bill 
:-eq uirements. 

T he program objective is to provide data for the following purposes: 
• construction of a comprehensive baseline dataset to characterize the water quality, 

sediment and biological resources of the Albemarle-Pamlico system, basinwide- Expand 
Ambient Water Quality Network and Fish Tissue Sampling; 

• evaluation of the differences in parameters (temperature, dissolved oxygen, 
nutrients, etc.} in regard to time and location of sampling, to allow adequate evaluation of 
trends in historical and AlP Study-generated datasets- Expand Ambient Water Quality 
Network, Sediment Oxygen Demand Sampling and USGS Continuous Monitoring 
Network; 

• evaluation and characterization of events such as ftsh kills and low dissolved 
oxygen which are not being addressed by the present sampling methods- Pamtico 
Environmental Response Team. 

• collection of data for use with remotely sensed (satellite imagery) water quality 
datasets - Synoptic Survey July 25, 1989; 

• development of a continuing monitoring program which is intended to evaluate the 
long-term status of this imponant estuarine system; 

• evaluation of the long-term effectiveness of the management strategies 
implemented. 

A total of 94 ambient stations are being sampled as pan of the program. These 
stations are located in the major tributaries, small streams, open sound, and each o f the 
major rivers. Stations are also located at USGS continuous monitoring stations to provide 
additional infomtation at those locations. 

Data collected as pan of the program are being computerized and are available to 
researchers. The results of the Synoptic Survey have been entered into the AlP Study's 
geographic infomtation system and are available in the repon "Albemarle-Pamlico Estuarine 
Synoptic Survey Data Review July 25, 1989" from the Division of Environmental 
Management. All other data can be used with the AlP Study's geographic information 
system or downloaded in a standard data exchange fomtar. 
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NEUSE R!VL'l:t ESTUARINE SYSnH: 
H!:AVY ME'l'AL POLLU'l'ANTS Ill ORGANIC-RICH MUDS 

Stanley R. Rioos, Eric R. Powers, Dorothea V. Ames, 
Douglas D. Yeates, a nd James R. Watson 

Department of Geology, East Carolina University 

John T. Bray, J. Craig Hamilton, Sylbil L. Lucas, and Mitchel Williamson 
Elemental Analytical Group, Department of Surgery 

School of Medicine, East Carolina University 

A regional grid of 203 sites were sampled throughout the Neuse River 
estuarine system representing all possible geographic and geologic conditions, 
and anthropogenic sources of pollutants. From these sites, 413 subsamples were 
analyzed for sedim~nt grain siza, sediment composition, and chemistry including 
7 major elements and 15 critical trace elements (CTE) . The 15 CTEs include the 
8 E?A priority pollutant metals (arsenic, cadmium, chromium, copper, lead, 
nickel, mercury, and zinc) a nd 7 other important trace elements (cobalt, 
manganese, molybden~~. tin, titani~~. vanadium, and the nutrient element 
phosphorus). Elemental analysis is based on a partial extraction procedure that 
approximates "bioavailbility" of the e l ements . Enrichment factors (EF) are 
determined for each CTE in each sample by comparing the elemental concentration 
to the Neuse River trimmed mean (NRTM) for surface samples. Areas containing 
one or more sample sites in which one or mere CTEs have EF = to or > 2 X the NRTM 
a r e defined as polluted "areas of concern" (AOC). The Neuse River study is now 
complete and the final report is in the last stages of preparation. 

Fourteen pollut ed and 6 non-polluted "areas of concern" have been 
identified within the Neuse River estuarine system. Polluted AOC include: 
l ) Ne~ Bern Waterfront (Trent River Eas~ . Lawson Creek, Neuse River, a nd Waste 
Water Treatment Plant ) , 2) Bridqeton Waterfront (Neuse River and Mill Branch), 
3 ) Slocu.'ll Creek (Up!'er, East Prong, and Southwest Prong). 4 ) Fairfield Harbor, 
5 ) Oriental Harbor, 6 ) Inner Neuse River, 7) ~~ter Neuse River, 8) Swift Creek, 
9 ) Trent River West, 10) Scotts Creek, 11 ) Lower Slocum Creel<, 12) Oriental Area 
Creeks, 13) Whit taker Creek, and 14) Upper South River. The 5 underlined 
polluted AOC have severe sediment pollution problems with multiple sample sites 
having 2 o: more CTEs with concentrations exceeding 2X the NRTM. The non!'olluted 
AOC include 6 lateral tributaries: 1) Adams, 2) Beard, 3) Upper Broad, 4) 
Clubfoot, 5) Goose, and 6 ) Hancock creeks. These 6 nonpolluted AOC have low 
levels of development and represent fairly pristine estuarine systems. 
Nonpolluted AOC are also critical, since i ncreasing rates of development within 
these pristine estuaries wi l l lead to the cumulative degradation of their water 
quality as reflected by increased sediment pollution if we are not careful. 

The 3 most polluted regions have severe levels of CTE contamination in the 
organic-rich mud sediments. New Bern waterfront has 13 CTEs with the following 
maximum EFs: CU (12.8X), Zn (11.6X), Ni (7.0X), Pb (6.9X), Hg (4.7X), P (3 .4X), 
Co (3.2X), Mo (2.9X), As (2.8X), Mn (2.8X), Cd (2.SX), Sn (2.1X), and Cr (2.DX) 
the NRTM. Brid9eton waterfront has 11 CTZs with the following maximum EFs: Ni 
(178.7X), Sn (33.4X), Cd (30.4X ) , CU (22.8X), Zn (4.5X), Cr (7.6X), Mn (3.0X), 
P ( 2. ex). Pb ( 2. SX). As ( 2. 1X ). and eo ( 2. 1X) the NRTM. Slocum Creek has 12 CTEs 
with the following maximum EFs: Hg (68.5X). Cd (35.6X ), CU (26.9X), Cr (1l.SX} ·, 
Me (8.9X), Pb (6.7X), P (5.9X), Zn (4 . 6X), Ni (3 . 9X), As (2.3X), Mn (2.2X ) , a nd 
Sn (2.1X) the NRTM. These pollutants have accumulated as the result of major 
point and nonpoint discharges from public, private, e nd U.S. military facilities 
conne:::ted with multiple urban, industrial. and recreational developments. 
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ALBEJI.AJU.E SOUND ESTUARINE SYSTEM: 
HEAVY METAL POLLUTANTS IN ORGANIC-RICH MUDS 

Stanley R. Rigas, Eric R. Powers, Charles R. Klingman, 
Dorothea V. Ames, James R. Watson , and Rober t A. Wyrick 

Department of Geology, East carolina University 

John T. Bray, J. Craig Hamilton, a nd Sylbil L. Lucas 
Elemental Anal ytical Group, Dept. of Surgery 
School of Medicine, East Carolina University 

A regional sampling grid was developed within the Albemarle estuarine 
system that included 178 short core ( < 0. Sm), 19 long core ( < 6m), and 22 surface 
sample sites. These 219 sites represent all possible geographic and geologic 
conditions, as wel l as major anthropogenic sources of pollutants throughout the 
Albemarle system. From these cores, 378 subsamples have been completely 
processed and analyzed in the sediment laboratory for grain size and sediment 
composition; consequently, all field work and sediment analyses have now been 
completed on these samples. Chemical analyses for major, minor, and trace 
elements are complete on 247 of these sampl es (66\) at this point in time. The 
remaining one third of the samples are presently in the analytical mill. 
Consequently, the results of both the sediment and chemical data are only in 
early stages of formulation and synthesis. 

Discharge of apparently low concentrations of toxic heavy metals and other 
critical trace elements from various anthropogenic point and nonpoint sources 
into coastal waters leads to significant pollution problems within the N.C. 
estuarine environments . High adsorption capacities of clay minerals and high 
chemical reactivity of organic matter, both major components of suspended and 
bottom sediments, continuously sequester trace element s d ischarged into the water 
column. The cumulative effect of large discharge volumes, even with lo~ toxic 
metal concentrations over long time periods, leads to significant trace element 
enrichment in t he associated bottom sediments. In addition, storms, biological 
processes, and man routinely resuspend the mud sediments into the water col\:.-.c . 
These processes continue to concent.rate critical trace elements within the bot ~om 
sediments to levels t hat are orders of magnitude above acceptable water level 
concentrations. The toxic metals are then potentially available for further 
concentration a nd movement through the food chain by abundant filter and detritus 
feeding organisms living within these organic-rich mud environments. This basin­
wide assessme nt of heavy metal a nd other critical trace element pollution is 
prerequisite for future management plans and decisions concerning water quality 
improvement within our estuarine environments . 
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DETERMINING THE RELATIONSHIP BETWEEN WATER QUALITY 
AND ULCERATIVE MYCOSIS IN ATLANTIC MENHADEN 

Edward J. Nogal, Donald W. Stanley2 and David A. Dickey3 

lcollege of Veterinary Medicine, North carolina state 
University, 4700 Hillsborough Street, Raleigh, NC 27606 

2rnstitute for Coastal and Marine Resources, East 
Carolin a University, Greenville, NC 27834 

3college of Economics and Business, Box 8203, North 
Carolina State University, Raleigh, NC 2765 0 

Ulcerative mycosis (UM) is the most common disease affecting 
the finfish popul ations of the Tar-Pamlico estuary. This disease 
has caused numerous epidemics in Atlantic menhaden (Brevoor1:ia 
tyrannus ) since its first observance in 1984. Similar probl e ms 
have also been observed in many other commercially important 
estuarine species. Like most diseases in wild fish popul ations , 
we present l y know very little of how water quality influences UM 
prevalence. Understanding the possible importance of pollu1:ion 
requ ires a n awa r eness o f how environmental conditions affect the 
health o f the menhaden population. Thus, the purpose of this 
study is to de1:ennine possibl e linkages between selected water 
quality parameters and the development of UM. 

Atlantic menhaden are being placed into 1:anks located a t 
various sites along the Pamlico River and water is being pump ed 
directly from the river into the tanks . While fish are in the 
tanks, temperature, ·dissolved oxygen, salinity and pH are 
measured daily; samples are collected for nitrite a nd ammo nia 
thrice \o!eekly. These variables are generally considered to be 
the factors wh ich most commonly affect fish health i n aquatic 
ecosystems. This research is intended to indicate whi ch of these 
factors merit c l oser examination, as well as those which are 
apparently not important to disease susceptibility. Results of a 
study conducted in fall 1989 showed a higher incidence of disease 
development in 4-6 ppt salinity than in lower salinities. There 
was also a suggestion of a relationship between increased disease 
a nd both temperature and dissolved oxygen levels; however, the 
latter two trends were not statistically significant. 
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CITIZEN HONlTORINGo ALBCHARLE-PAHLICO ESTUAHY 
Coa plet.ion Da<.eo Oct.ober 1990 

ABSTRACTo The Cit.izen Honit.oring program on t.he Tar-Pa~llco 
River wae aa in<. a in ed during t.he 198~-90 tunding 
year. Wa t.er qualit.y aonit.or 1ng s 1t.e~ were ma1nt.a1ned a t. 
a i xt.y -t.hree (6J) locat.iona ranging trom Virginia Beach, VA 
in t.he nort.h t.o near Havelock, HC in t.he aout.h, and from 
Louisburg, NC 1n t.he weat. t.o the Kill Devil H1lle-Haga Head 
area in t.he eas<.. 

All volun<.eer water quality a on1t.or a collect. dat.a in t.he 
tcllow1n9 areas. a1r and wa ~ e r ee~peroture, ~uro1~1ty 

( cl a rit.y ot t.he water), sa linity, dissolved oxygen, pH, a nd 
in fr eah wa t.er areas, nit.rat.e-nlt.rogen, a nd phosphate a re 
a onit.ore d 1nst.ead of sa linity. In addition t.he program has 
eoa pilad dat.a using other ~e t.hods of sampling, s uch as 
bot.t.oa sampling for dissolved oxygen, along wit.h samplin g 
tor ot.her cheaical para~et.e rs such as fecal colitor~. 
bacteria aeaociat.ed wlt.h human or a ni aa l wastes. 

The Cit.izen Honit.oring progra~ has approximate ly 150 
p ers ons involved with aonitoring var iou~ locations in the 
es tuary. Host. sites have ~ore t~an one person collecting 
dat.a to avoid problems whenever a aon itor is unable to 
sam ple. We a lso have a network ot approximately 
ten (10} volunt.eera who take a a uch a ore act.ive role in t.he 
mo n ito ring progra~, a nd also se rve on a Steering Comm1t.tee 
tor t.he C1t.ize n Honitoring program. These people have 
helped organ ize groups ot 1nt.eras t.ed persons in t.he 
Currit.uck and Albe~arle Sound areas, a nd t.ne Chowan and 
Heuse River areas. We continue t.o have a large number of 
persona 1n~ereet. e d in t.he program and look forward to t.he 
new Pria ary Invest.igat.or st. Eas t. Carolina Univ ersity 
aaint.aining t.he Citizen Honitoring network. 

Data t.hat is collected by the volunteers is sen t. t.o Lhe 
coordinator eith er weekly or bi-weekly . The coordina tor 
cheeks t.he dat.a and enters it int.o a co~put.er progra~. At. 
regular intervale, the volunt.eer a onitor is contacted an d 
provided copies of the data in graphical and tabu l ar form .• 
Site viait.o are also done on a regular basis .. The PERT team 
(P a• l1co Environmental Response Teaa) has been working very 
closely with the Citi~en Honitoring network when exaa ining 
a on1tor1ng a nd fecal coliform data throughout t.he es t.uary. 
In addition, va=ious research facilities have received 
c opies of parts of the data collected by the Citizen 
Honitorinq program for their specific research needs. A 
new Citizen Honit.or1ng program has been f unded tor t.he 
1990-1991 AP St.udy coordinated through the Institute for 
Coast.al Marine Research at. East Carolina University . 
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PROJECT ABSTRACT 

An Evaluation of Pollutant Removal 
by a Demonstration Urban Stormwater Detention Pond 

Donald W. Stanley 
Institute for Coastal and Marine Resources 

East Carolina University, GTeenville, NC 27858-4353 

Urban stormwater pollution control in coastal North Carolina has become an impor­
tant issue during the past five years, as evidenced by the passage of new regulations for 
protecting coastal waters that have been called some of the most stringent in the nation. 
But there have been few studies in the region regarding the effectiveness of various 
control strategies. In 1989 the Albemarle-Parnlico Estuarine Study awarded a $150,000 
demonstration project grant to the City of Greenville, NC to construct a dry detention 
pond to treat urban runoff from an area in west Greenville near the Tar River. In its 
proposal to APES, City officials indicated that their primary objective was to construct 
the detention pond facility. Because of funding constraints, the City will perform only 
limited chemical analyses on a few samples collected at the pond outlet and inlet. Also, 
they will not be monitoring the flows into and out of the pond that would be necessary to 
calculate the pond efficiency in terms of pollutant removals. Instead, they indicated that 
they would ask the U.S. Geological Survey (USGS) for help with the flow measurements, 
and East Carolina University (ECU) for assistance with the pollutant analyses, input­
ourput budgeting, and detailed analysis of the drainage aiea land uses. 

This study is intended to address this need to determine the effectiveness of the deten­
tion pond. The study will provide information on I) the chemical characteristics of 
stonnwater from a typical urbaniz.ed drainage aiea in eastern North C2Iolina, and 2) the 
effectiveness of a dry detention pond in removing total suspended solids, nitrogen and 
phosphorus, several heavy metals, BOD and organic carbon, and fecal coliforros from the 
stormwater. In addition, the study will provide a detailed analysis of land use and other 
characteristics for the project drainage aiea that will be useful for comparing the runoff 
chaiacteristics and pond trapping efficiency with those from other studied areas, and for 
extrapolating the study results to other areas in the region. Finally, the accumulation of 
heavy metals at various depths in the pond sediments will be examined; this information 
can be used in evaluating the ability of the soil to retain sedimented pollutants to prevent 
contamination of ground water. Overall, the data on project effectiveness -- along with 
data from the City of Greenville on ease of construction, operation, and maintenance-­
will provide resource managers with better information on the merits of dry de tention 
ponds, relative to those of other BMP's, for controlling urban storm water pollution in_· 
eastern North Carolina. 
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PROJECT ABSTRACT 

Toxics Inventory for the Albemarle -Pamlico Estuarine Study 

Patricia A. Cunningham 
Randall E. Wi lliams 

Center for Environmenta l Systems 
Research Triangle Institute 

Research Triangl e Park, NC 27709 

Although toxic inputs to t he Albemarle-Pamlico (A/P) estuarine system are 

not believed to be high relative to some other estuarine systems, resource 

managers cur rently do not have a compl ete picture of wha t data are avai l able. 

The lack of a complete inventory of taxies data remains a critical gap in the 

A/ P study resource data base as without an inventory no accurate assessment of 

tox ic pollut ion sources to instream water qua l ity problems (includ i ng sed imen t 

contamination and bioaccumul ation by fish and shel lfish) can be made. Taxies 

data for the A/P study area are found in numerous data bases, files, and 

special reports maintai ned by State and Federal agenci es and educati onal 

institutions. 

The objectives of this project are to (1) develop an inventory list of 

sources of toxi cs data for the A/P study drainage area, including data in 

ex ist i ng data bases and data ava il able in hardcopy, (2) conduct a screening 

analysis of exi sting computerized data agai nst current State and Federal water 

quality standards and criteria, (3) summarize data sources revi ewed or 

screened, (~) recommend data needs and monitoring strategies to furthe r 

evaluat e t oxic hot spots, and (5) produce maps showing the location of si tes 

having potential toxic problems. The data wi ll a l so be available in report 

form. 
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PROJECT ABSTRACT 

Poi nt and Nonpoint Phosphorus and Nitrogen Budgets and 
Flux Estimates For Major Tributaries in the Albemarle- Pamlico 

Estuarine Study Area 

Randa 11 C. Dodd 
Center for Environmental Systems 

Research Triangle Institute 

Management of nitrogen and phosphorus inputs to the Albemarle-Pamlico 

system has been recognized as a major goal for resource agencies. However, 

existing informat ion regarding sources of nitrogen and phosphorus to t he 

system is incomplete, outdated, or derived for slightly different purposes, 

with di fferent datasets, with different techniques, and/or by 6ifferent 

agencies or researchers. Therefore, a need exists for systematic areawide 

development of ni trogen and phosphorus budget estimates. 

The objective of this project wil l be to develop both point and nonpoint 

source nutrient budgets for major tributary basins. Recent Landsat land use 

and land cover data wi l l be used along with a literature search to determine 

nutrient export to estimate nonpoint source loadings. DEM's Compliance 

Mon itor ing system wi ll provide data needed for point source loading est imates. 

Ambi ent flow and nutrient monitoring data collected by OEM and USGS ...-i l l be 

used t o esti mate instream nutrient f lux. 

The products of the project will be (1) a report presenting the methods 

and results and discussing the management implications; (2) maps presenting 

nutrient loadings; and (3) a baseline database allowing for ongoing 

examination of the effect of management efforts on nutrient inputs. 
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A Management Plan for Currituck Sound 

Part II. Model Development 

Margery F. Ovrnon 

Depanment of Civil Engineering 

North Carolina State University 

The geographic scope of the current project is defined as the North Landing River 
watershed area, ext=nding from Lynnbaven Bay through West Neck Oeek and North 
Landing River to Currituck Sound. The intent of the modeling effort is to determine 
under what conditions significant flows may occur north to south into Curriruck Sound 
from this source. Data stations cither exist or will be installed (as a separate but 
coordinated effort) which will suppon the modeling study. Toe results of this study -.;~.'il.J 
yield a solid understanding of one of the major watershed ueas of the Currituck system. 
The project will consist of the following tasks: 1) data review, 2) flow and tra.osport 
model development. 3) model calibration and verification and 4) report prepa.-arion. 

Data Reyiew: USGS dJua collected prior to the start of this smdy will be reviewed. The 
records as of 8/90 will contain 6 months to a year of dalll so that seasonal di.fierences in 
the system will be represented. Extreme events i.n the record -.;~,ill be identified and 
analyzed. These will be useful i.n creating test scenarios for model calibration and 
verification. In arlrlition, a data collection Station consisting of water elevation and 
salinity will be installed and maintained by the USGS just west of Faraby Island in 
Cu.l"liruck Sound. Tl:li.s Station will serve as the downstream boundary to the Nonh 
Landing River system. 

Flow and Transoort Model Development: WASP4, a US EPA supponed hydrodynamic 
and water quality model will be used to model the system. Two pans of the model will 
be used, DYNHYD4 and TOXI4. DYN"HYD4 solves the one dimensional inomentum 
and continuity equations for a link-node system. The results of the hydrodynamic 
solution are stored for use by TOXI4 which solves the one dimensional mass balance 
equation for dissolved constitoents. Because of the supporting field data. salinity will be 
the consrir~ent modeled. Howeve:r, TOX14 (and the associated eutrophication model 
EUTR04) can handle many more con.stiruents and processes. nus should be 
advantageous as extended work on the Currituck system develops. 

Model Calibration and VerLfication: The model will be calibrated and verified using the 
USGS data from the three previously defined sites. The data. which will be collected at 
fifteen minute intervals for the duration of the project, should contain many varied 
cooditions which can be used to test the model. Addition.a! scenarios will be 
hypothesized and simula!ed if needed. 
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Agricultural Runoff into Estua•ine Systems 
William W. J<irby- Srnith (Duke University Marine Laboratory) 

A three-year study of the effects in estuaries of pesticide 
runoff from farms has been completed. The study, funded by EPA, 
was an interdisciplinary investigation involving physical, 
chemical, and biological components. It involved the cooperation 
of three universities (Duke University, the ' University of 
Minnesota, and the University of North carolina), an industry 
(Open Grounds Farm, Inc.) and a government laboratory (the EPA 
Gulf Breeze Environmental Research Laboratory). 

The studies were done in upper estuaries (nursery areas) 
near small streams entering the South River estuary, a lateral 
branch of the Pamlico Sound at the eastern e nd of the Neuse River 
estuary. These innumerable small coastal plains estuaries are 
where i;npacts of pesticides would be expected to be greatest 
because they are closest to the sources (farm fields) and are 
areas of great biological sensitivity (nursery areas). Studies 
focused upon runoff (rainfall} events following application of 
chemicals to fields in s pring (herbicides) and late summer 
(pesticides ) a nd upon integrated long-term ecosystem effects on 
communities of fish and bottom-dwelling organisms. 

Physical studies i nvolved development of a shallow water 
instrumented profiling system which profiles the water column 
e very 20 minutes for temperature, salinity, dissolved oxygen and 
current speed and direction. Results demonstrated t he importance 
of regional winds in controlling runoff following rainfall. Hi gh 
wind tides can "damn up" runoff for several day s until wind 
velocity changes. Fresh water carrying t he pesticides layers out 
on top of sea water and out flow o n the s urface increases inflow 
along the bottom . This upstream circulation is important in 
transport and mixing. Knowledge the bi-layered flow of waters on 
time scales of minutes to hours is essential to understanding the 
chemistry and biology of these nursery areas. 

Chemical studies were focused upon the fate of three 
chemicals, the herbicide alachlor and t he pesticides terbufos and 
perrnithrin, as they were applied to corn and soybean fie l ds. All 
three c hemicals were transported into the estuaries in runoff 
f o llowing application and rainfall. Concentrations depended upon 
a mount applied, solubility in water and, most importantly, the 
hydrodynamics of the runoff event and mixing in the estuary. 
Concentrations peaked a few hours after runoff began and 
decrease rapidly over a 2 to 4 day period. Mixing with sea water 
appeared to be the major cause of t he decreases. 

A number of biological s tudies have been linked with the 
physical/ chemical stud ies. Grass shrimp have been held in cages 
in estuaries and laboratory studies have been done on larval 
shrimp using runoff water. Sampling of fis h and bottom 
communities in 6 small estuaries have s hown that there has been 
no measurable impact on these systems. A similar study by the 
Division of Marine Fisheries 10 years ago found communitY 
effects. It appears that the size of the creeks relative to the 
size of t he altered drainage system may explain the different 
conclusions of the two s tudies. These results can help plan 
strategies for regulating storm water runoff to rnini~ize i mpacts. 
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PROJECT ABSTRACf 

Leadership Development Workshops on 
Water Quality Impacts of Non point Source Pollution 

Tnomas Hoban 
Maurice Cook 
Simon Garber 

Frank Humenik 
North Carolina Agricultural Extension Service 

Effective control of nonpoint source pollution will require cooperation from farmers, 
local leaders, and others to install best management practices (BMPs). The goal of this 
project is tO provide local leaders and other interested groups with educational resources and 
srrategies for promoting BMPs. The main products from this project are a series of four 
leadership development workshops and an educational handbook on nonpoint source pollution. 

Four leadership development workshops were held during March of 1990 in the 
following locations: Washington, New Bern, Edenton, and Nashville. An average of 75 
people participated in each workshop. Participants represented a variety of groups from both 
the public sector (e.g. , agencies) and private sector (e.g., landowners). The format for each 
workshop was the same. Presentations were given by the project team and others about: the 
AlP study, water quality issues, land use, and educational strategies. Respondents then 
discussed one specific land use issue in small group formats. Tne issues addressed included: 
cropland management. livestock waste, forest land management, urban runoff, septic tanks , 
shoreline development, recreation, fisheries management., and point source pollution. Groups 
answered four questions about each of these issues: (1) What obstacles make this problem 
difficult to solve? (2) What types of education or information do landowners or other groups 
need? (3) What new types of government programs or policies might be needed to control 
the problem? and (4) What types of additional research-based information are needed to 
suppon local programs fOi controlling this problem? Each small group presented the results 
of their discussions. These presentations were tape recorded and transcribed. 

The second major product will be a handbook for use by local leaders, resource 
managers, and imerested citizens. It will serve as a tool for planning and implementing 
educational programs to control nonpoint source pollution. We have completed a draft that is 
now being edited. This handbook is based, in part, on the results of the four leadership 
development workshops. Tnis publication covers the following subjects: importance and 
nature of watershed management; causes and nature of nonpoint source water pollution 
problems; best management practices for controlling nonpoint source water pollution; barriers 
to adoption of best management practices; and educational strategies for controlling nonpoin t . . 
source water pollution. · 
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uav1a HcNauon L. ~xecut.ive UirecLoJ 
t'aDdico-'f«J· HJ. ver t'ouudaLi on 
-.;.sld nq\.olt, NC . ~ ·/I:S!:S~ 

Under l.undl no trom t. he Ill Demar le-l'aml ic o t;st.uarine St.tldy, J:> •nn· 
d•veloped tn ce" dj rterent. stimulatlno p ost.ers a nd cwo bumr>er 
s•lc~er~; to increa:;t pul>lic inLere~<t in t. l•e act.ivi t.ies ot 1\t'J:;S. 
Tile PTOleCL WMS corunl~t.~d tlnd!r budqaL by !at~ Yebruary lY YH. J:>TKY 
cJev e toped t.l•e conc.,pt. a n<J cont.ent. t.11rouon t il e v«riou:; cornmitt.ees ol. 
A~t;::i and s<~w t.he p o st.en; <~ no bumpe r st1cxers t.hrouqll produccion . 
... 1-'~;::; sr.1-1r t ll«s bee n respons ib J. e ror t.l•e dist.ribution ot ct•e 
DJaL~r l nls. 
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Ra~sing Public Aver~ness ~od !Dvolve~eo~ through Radio Broadcascs 

Gayle Ranc~r and R.V. Fodor 

Depertment of Marine , Eartb~ aod AtmOspheric Sciences 
Nor~b Ca:olioa Scace Universi~y 

Raleigb, NC 27695 

W~ have cocpleced three radio progr~s (18 broadcasts) as 
cini-documentz~ies anc talk s hovs tb~t a ddressed three differenc 
eov irocmene2l topics. Our objective bas been to bring various issues to 
the ec~encion of ~he public a nC co encourage public interest e od 
participa~ion in t he Albeca~le-?emlico ~stuarine scudy. To achiev~ this, 
we recei ved ai~ ~i~e on five e ascern Nor~b Caro1in~ redio ~ations and 
Raleigh's WRDU to present 30-c~,~~e programs on eacb of the tbree topics . 
T)~ically, eacb s bov began vitb a teo-minu~e pre-produce d introduction, 
background. end discussion of the par ticular environmeocal tb~e , folloved 
b y e pbooe-in ca lk sbov vhere li~~eoers could calk directly ~o e o expert ve 
s che duled fo= tba~ perticul ar s bov a nd s tecion ( vbere no pbo~e-io facilicy 
vas ave i leble, as ~~ w~U. the pre-produced segoent vas folioved by a tap~d 
~~erview ~i~b one or more expe~s ) . 

Tbe topics presected a~d discus sed i~ our three productions vere : 
point s our ce aoa non-poin~ ruo- o:f; ~he vetlands ; end •~ste ~eacoeot . • The 
pertici pacing e~stern Cero~e stat ions Yere WEtS, WBTB. WJNC, WVOT, ~~d 

WAAF. Among ou::- radio-station guests Yere John Dorney, Ji.l:> Cu=.il>gs, Alan 
Klimek, Bill Kills, S~eve Leooar~. Bob Rubio, e nd fra~~ Hum~~ick. 

Our goal is six progr~ o~ six different ~epics. Radio programs 4. 
5, a cd 6 are i.D v e rious sr;.eges of productio:o, raDgi.ng f rom scheGuling 
a ir- time ( e.g., ~~ s hou l d air mid-Qc~ober), to sc~pt reviev, ~o obt~ning 
in~ervievs of expercs a oo scheduling their v~its to s t ations . The topics 
are: human impact ~d e cooomcics (public atti~ude survey); public 
per~icipetion; and fisb~ies 800 risb aisaases. txper~s end g uests 
involved iD t hese three progr~ include Joan Giordano, Mike Orback, 
Carolyn Bess, B~l Clifrord, Tom Hoban, Tim McNaught, ADd Ed Noga. 

Finally, .,..e have a rra nged fo r r..apes of all si.T. COI:lple~ecl programs ~o 
be available to o~ber North CeroLinz a nd Virg~e radio stations. rDis 
vill briog the ~otal number of s~tioos participating in this public 
avareoess ~d~vor ~o at least tee. 
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HTJE'!HLF:-PA:·1LICO ESTliARI'IE STlJ DY FiliAL P.EPOJ<T: 
C0~1NU~ ITY tDllCATHlX OllTREAf:'l C:I{A'IT 

Pamlico-Tar ~ivcr Foundation 
Tho mas~- Stroud IIJ, Principal Investigator 

PTRF so ught ~ith this grant to continue to promote the 
awareness and better understanding of estuarine functions and 
issues in tl>e central Pamlico region. As with the first year of 
this grant, t he primary target groups for this effort were school 
students of aJJ grade levels and the general Jay public at lar3e. A 
seco11d but equa lly impor ta nt fu nction conducted t hrough the grant 
this year was a series of meetings with loca l government officials 
in the Pamlico region. The purpose was to infor m officials of the 
st atu s and goals of the A/P Study, and to establish e liaison 
t hrough whi c h im~ortant informatio n a bou t the Study co uld be 
fun nel! e d . 

Ro th the general outreach e nd the specific effort local 
government effort were quite successful, a nd t he foundation for 
co nt inuing both into the next grant year seems strong. 

~tudent-ege contact (including youth groups suc h as church 
grou ps a nd Scouts) resulte d in meeting with over 2,600 stude nts 
<luring t he grant year; that is e n increase of more t han l ,000 over 
l a st year's cont act. Students from every grade level, first throug h 
12th (and 3 college classes ) , were given presentations, with the 
bulk of the contact going toward lower and middle gra des. The 
cont ent of the progra1ns focusse d primarily o n the functio n and 
concerns of the Tar -Pamlico River anrl estu~ri n e re gion . Nearly 100 
separate presentations were given ot 20 different schools in 
Beaufort, Pitt, ~yde and Wilson counties. 

Contact throug h civic clubs enrl other forums res ul ted in 36 
prog rams (compa re d to 26 last year) throu gh which approximately 
4,700 were reached (compared to c . 3,400 peop l e last year). These 
included presentations in nearly 20 diffe re nt municipalities. 

Also during the year, I distributed six newsletters to 
sc hoo lteachers whose classes I have me t ~ith dur ing the pest two 
years. The newsletters focussed on estuari ne a nd e nvironmental 
con~erns. It was aimed at students in grades 6 - 10 (though teac hers 
in higher and lower grarles as ked to receive it) . Fo r grant year 90-
91, over 30 teac hers are s chedul ed to receive the newsletter. 

The secon d major outreach effort of the grant duri••& 89 -90 was 
di rected at local governme n t officials in the Pemlico region. This 
involved presentations at regular meetings of county commissions, 
town boards, etc. The presentation was basically an introduction to 
the Study and its goals and objectives. 

The following local governments were conta cted d uring the 
year: County Boards -- Ree u fort, , Carteret, Craven, ~yde, Jones, 
Har tin, Pitt, Tyrrell, e nd Washington. To~n noards/Council s - ­
Greenville, Farmville, Tarboro, Washington, Ne~ Bern, Havelock, 
Hor ehea rl f:ity, Ja mesville, Bath, Belhaven, Oriental, Robersonvi l le, 
Williamstom, Beaufort, Plymouth en d Swan s boro. 

The boards responded with varying degrees of interest, but 
virtually all expressed support for the Study and hoped it woul d 
pr odu ce a usable management plan. 
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CONTINUING PROJECT 
INSTITUTIONAL ENHANCEMENT AND PUBLIC INVOLVEMENT PROGRAM 

FOR SOUTHEASTERN VIRGINIA 

The Chowan. Northwest. and North Landing Rivers and Back Bay are major 
tributaries 10 Currituck and Albemarle Sounds. They originate in or flow through 
Southeastern Virginia. Land use and olher aclivilies in these Basins affect 
environmenlal quality in the Sounds. Concurrenlly. management programs 
developed through the Albemarle·Pamlico Estuarine Study are likely to affect 
futu re development in these Basins. Through a cooperative program. the 
HRPDC is facililating information exchange between North Carolina and Virginia 
environmental programs and localities . 

Three major calegories of work · Public Involvement. Information Exchange and 
Technical Sludies · are underway. This program provides for the direct 
involvemenl of eighl Southeastern Virginia localilies in the APES Program. The 
HRPDC is carrying oul the following aclivities: 

Public Partic ipation and Involvement: 

• Provide information about APES through HRPDC' s regular 
publ ica lions: 

• Conduct Seminars for local government officials. business and 
agricullural interests and lhe general publ ic ; 

• Operate a local government advisory commiltee: 
• Repr esenl its member local governments at program 

meetings: and. 
• Maintain a Bi-State Coordination Process. 

Information Exchange and Clearinghouse: 

• Exchange informalion between Southeaslern Virginia localities 
and APES Program staff and researchers; and . 

• Refine and maintain a formalized, ongoing informalion and data 
exchange process. 

Technical Sludies: 

• Prepare River Basin Fact Sheels on Virginia tributaries: and, 
• Evaluate proposed Comprehensive Conservation Management 

Plan strategies as they relale to Virginia localities. 

The HRPDC has prepared a Project Summary. documenling project activities 
and accomplishments during Fiscal Year 1989·90 and will prepare a similar 
summary for Fiscal Year 1 990·91 activities. Recommendalions for future 
activities and coordination will be made. 

This project is of direct benefit to the APES Program and Southeastern Virginia 
localities. It is assisling to foster increased coordination and cooperati01yamong 
the Bi·Sia te region's localities. 

Contact John M. Carlock, Physical Planner 
Hampton Roads Planning District Commission 
723 Woodlake Drive 
Chesapeake. Virginia 23220 
Phone: (804) 420-8300 
HEA001JA.fH ERS • THE R.ECii iONAJ. IU1l.01N'G o 723 W-00::>\..AKE OA:IVE • CKE.$.1-• EAJ<E, Vl RG!NtA. 23320 • (~) '.20-ISJI:XI 

P(N!NSVI.A OfFICE • 20l, CVN.NtSO,K.AJol. OAtV£ • $Ul1 E 300 • H.UtFlON. V IRGINIA 2'l666 • (1¢4} ~.nt 
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PUBL!C EDUCATION PROGRAK IN THE ALBEKARLE AREA 

Maureen Hazelworth Colwe ll 

Albemarle Environmental Assoc i ation 
Box 5346 

Hertford, NC 27944 

· · ··· - . 

The Albemarle Environmental Association will continue the educational 
programming begun last year in the Albemarle area. Nine counties and 
nine municipalities will be targeted fo r presentations to local 
government officials . These include Bertie, Camden, Chowan, 
Currituck, Dare, Gates, Hertford, Pasquotank and Perquiman s, and 
selected towns within these counties. 

Presentations are currently be ing planned in cooperation with the 
Pamlico- Tar River Foundation to insure s imi lar approach and content in 
a ll eastern counties . Programs wi ll focus o n results of research 
recently completed by the A/P Study, with initial e mphasis on the maps 
a nd overlays which have been produced by LRIS. 

To a ugment presentations, a series of brief newsnotes featuring 
updates on the Study will be produced and sen t on a reg ul ar basis to 
government officials, community leaders, local libraries and schoo ls . 
These newsnotes wi ll prov ide t he basis for regular news releases to 
the 1oca1 press. !t is expected that this combination of public 
presentation a nd writte n follow-up on a regular basis will re- inforce 
the goals of the Study. 

Programmi ng for civic groups a nd schools, which was begun last yea r, 
a nd which i n c l uded a s lide presentation and hands- on demonstration of 
c i tizen monitoring for water quality, will a l so continue. These 
programs were well received by the gene r al public, and by teachers a nd 
students, and provided a so li d introduction for discussions about the 
water quality of local r i vers a nd the Sound. 



A/P ST UDY PUBLIC OUTREACH PROGRAM 

(WITHIN ESTASLIS~"D STRUCTURE OF NORTH CAROLINA'S SYNDICATED RADIO PROGRAM, 

"WEEKDAYS WITH BARBARA KING") 

Barbara K. Cleary 

Business Forum, Inc. 
323 Cliton Street 

Greenville, NC 27858 

1he "portrait" of the Albererl e-Psnl ico Eacuar ine Study Aro.a ..toich is ..-volving throug!l the research ard 
tbcurentation of A/P Stu:iy participants is of a CC<rl)lu system ..toose Protection ard Managerent involve rure rrus 
factors , rot the least.,; o.hich is positive p..lblic participatiO<". in those "&teps" ..toich A/P stu:iy participants 
are dete<rrUning to be critica l in reaching prot ection and ma~nt goals. 

1he project titled a!loYe is a p.;blic out reach prognrn directed to.ard achieving posit ive p.Jblic partiCi pation 
related to the A/P Study . Spedfically, th is project wi ll resu l t in the plaming,devel o;:rrent ard production o: 
e ight (8) A/P Study -related radio prog~am series totalling twenty five (25) pr~raros ..toich wi ll air in 1990- 1991 
oo the al reairy establ isheo A/P reF,ioo-wide a.-d s t ate-wide synd i ~atPd radio progran '~1<63v~ llith S..rbar~ King", 
"*' ich has a daily a•.Jdience of OYer 200,CXX> listeners . 

This A/P Study- radio progra-r. series l.'i!l inclu:le intetvi.....,; with A/P Stu:iy i"""stigstors , other resou~ce 
mar.ag<'rs and A/P Study Aru ~mrent off icials , with the goal of increasing interaction between the A/P 
Study, local goverrrrents and gereral p.;b! ic, part ic-"larly in the sru:ty area. 

Also planned in this project is the dissemir.at ioo of the ~leted radio program series traro.scripts ard 
cassette 6-Jbs to all irdividv.al re sources featured and to AlP Stu1y offic ials. Public rutreach will be 
:Urther ach ie~d by ai r ing specific references to sources of add i tion.! infonnatior. re lated to A/P St udy 
lSs:.es. 1he u:>:orporanon of the A/P Stud)--related progran Series with in the ">oleekdays With Barbara King" 
~~10 prog~an lS al so des1gred to position AlP Stu1y goal s and ~rejects as critical issues and goals ..t. ich 
"" p.Jbllc ard pnvate sectors need to t rea t as everyday, oo-gcnng concerns rather tha.~ as isolated regior.a l 

interests . 

The progr.., series wil! begin airing in October, 1990. The schedule of airing will be p.Jbl isbed and 
dis&er!'ir.ated to A/P Stu1y Officials a.'\j Participants. Dat a collect ion and resource identification is 
al ready <n:lerway fo r the progran series. This data collection and irdivirual reSOJrces identification is 
based on a'' approved progran series rutline ..t.ich includes topics ranging fran an historical perspective 
of the A/P Study a rea to a project ion for the atu1y area'• future. Topics to be ircluded parallel hi~ rarV<.in.g 
reccmrendations to date frm, the A/P Study such as Critical Habitat Protection, Managing llastewater Treaorent 
a."od ~rehensive Conservation ~.a.".agerrent Pia.'> llevelo;:rrent. 

Sore Interviews for the rad io program series, and ""ice "actual it ies recording have been ~leted to 
date oo the JtTe, 1990 A.. "'iS Media Trur a..-.::1 by tele~. 

This project is open torecc:rnrendations for progrars a..-.::1 resources ident ification frcm other A/P Stu1y 
part icipants. 
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AIIA RDS PROGRAM 

Totn Burns 

Albemarle Resource Conser vat i on and Development Council 

The Albemarle-Pamlico Estaurine Study is beginning its four th year 

of collecting information through research. Many information and 

education acti vit ies have been initiated to inform the public and 

Involve them in the study process. This proposal will provide a 

mechanism to further involve citizens and to recognize the 

involve~ent of consti t ~ent gro~ps who have practicen conservat1on 

a nd water quality protection in the A/P Area. 

A ''pr- ofessionally o r ge n1zed" Water Qua.lity Awards Prog r a m will 

cr eat~ a , environment~i a~areness among the general p ublic by 

r~~ogrti 2 ing volunteer envi ronm~nt~ l/conservation advocates 

throughout the A/P Study a r ea while •ncreasing A/P visibility a nd 

support. The p rog rano will cover all coun ties of t he A/P S tudy . 

Nomin~tions will be so li~1ted ft•om County Commissioners, Town 

C.t,uncll s, Soil i\nd Water Con·=.~rv~tion Districts, Extension Serv1ce, 

Er. amp I e s of 

pc,t~P 1.l~i norr.)r,ee~- wv;.dd be : " ~:-n,f::5 w:h, hc-.v e if"'stall ed mAn\· 8M::·s 

on ll"~l:?~r land, c.it1zen:.. '""' :o .:u·~ 1ovolvE'd tn t h e str ec.rn moni-t::1:-lnq 

~ r~g ~· ~m ~ svc n ~s rec yc i1n~ d?~E ~n~ be~!:h sw~eps. as well a s 

~ ;'~~iv~c ,_!c1s whc hi!-ve SL•upcr-te·:- ":he~,:-;=· StLJdy wi th me·tY hours c~ 



volunteer service. A committee of ten individuals shall be 

est ablished to generate the rating criteria that will be used b y 

t hi s committee fo r selecting the award winner s. This committee 

will be compr ised of t hree members to be named by the Albemar l e ­

Pamlico Estauri ne Study, with t he remaining seven memb ers to be 

appointed by Rc•o with concurrence of the A/P Study . This wil l 

provide for a wi de variety of e xpertise t hat will reflect a 

bal a n ced representation over the Albemarle-Pamlico Estaurine Study 

geogr a phi c are c-.• A monthly progress report will be fur nishe d to 

t h e A/P Study and consultation provided as required . The firm date 

for t h e Awards Banquet even t wi ll be det ermined i n consultation 

with the A/P St udy Committees. The Committees will provide t his 

£n+ormat1on of an a ccept a ble date no later than August 15, 1990 . 

~lh en wi nners ar e se l ~cted , a video tape will be made s howing these 

~innors a nd t heir wat e r q u alit y activities to be s hown at t he 

banquet when awards a r e presen ted. 

The Awards Banquet wi ll probably be held in Greenville an~ plans 

will be made to accomodate 4 00 people i ncluding award wi nners, 

county officials, agency representatives, and legislators. Plaqu es 

will ~e pr esent ed to as many a E 33 award winner s. A notable 

ke ynote speaker will be soug:•t t o speak to t hi s specia l group. The 

Governor ·s s uppor t will be requested f o r t h is occasion to provide 

us an opportunity tQ b l itz the me~ia both well before t h e ev~nt a nd 

as lhe B~nqu~t un folds. 
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FACT SHEETS ON THE ALBEMARLE 

Grace Gray 
Mauri ce Powers 

Albemarle Environmental Association 
Box 5345 

Hertford, NC 27944 

The Albemarl e Env ironme nta l Association will produce a series of five 
feet s heets about t he waters of the Albemarle. Topics will include 
the Roanoke, Chowan, Perquimans, and Pasquotank Rivers and t he 
Albemarle Sound. 

Bi ological, ecological, and geo l ogical date will be blended wi t h 
cultural a nd h i storical information to help peop le unde r stand the 
paramount role these waters have played in s haping histo ry and daily 
l i fe. How act ivit ies on land affect the health of the wate r s, and how 
peop l e can be stewards of t heir natural heritage will a l so be 
e mphasi ze d. 

Specific top i cs t hat will be considered for inclusion in each fact 
s heet a re ... Ind i an occupation and coloni al settl ement ... later 
history ... f i s her i es: seasona l rhythms , recen t problems and their 
possible causes. .shipping, transportation, and recreat ion . 
. ecosyst.e ms ... the people of the rivers ... sources of pollut ion .. 
. cit i Len monitoring ... state programs ... goa l s of t he A/P Study a nd 
latest research findings. 

Resea r ch sources will include local libraries, newspaper archives , 
sc i e ntific studies, and the local people themselves. As the project 
progresses, requests for remini scences from the genera l public, for 
possible inclusion in the publication, wi ll be made through the news 
medi a. 

Contests, a l s o publicized in the news media, will be held in 
appropri ate local high schoo l s to seek illustrations for t he Fact 
Sheets. Rough drafts of the manuscripts will be given to art 
teachers, a long with gui de lines for the type of reproducible artwork 
needed, and winners will have their work published. 

The Fact Sheets will be distributed to schools, libraries and the 
genera l public. 
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PRODUCTIONS 

"YES. IN YOUR BACKYARD" 
TELEVISION PUBLIC SERVICE CAMPAIGN, 

AND CONCURREI'·ti' TIP SHEET 

Lisabeth A. Willard 

Willard Productions 
P.O. Box 33425 

Raleigh, North Carolina 27636 

The "Yes, In Your Backyard" television campaign is a series of 9 
public service announcements targeted at specific audiences in North 
Carolina. Spots will be produced in categories including- "Citizen", 
"Farmer", "Children", "Recreational Boater", "Fisherman", "Small 
Businesman". The spots will offer a free tip sheet suggesting additional 
information when the viewer sends a self-addressed stamped envelope to the 
A P Study. 

The spots will be distributed to every television market in North 
Carolina. The marketing strategy will include personal delivery of the spots, 
with the opportunity for stations to offer the tip sheet through a spot 
presented by one of their on-air talents, thus tying them into the campaign. 
2,000 tip sheets will be printed. 

Work is now beginning on the series. On-location shooting is 
scheduled for November; for post-production completion in December 
1990; for distribution-January 1991. We believe this is an opportune time 
for delivery. The political season has ended. The Christmas season has 
ended. Television stations have more available time, and the viewer is 
particularly receptive to free offers after the holidays. 

Please address comments and suggestions .!liD!LtO Lib Willard. 
919-&51 -0017. 

In a public opinion survey, "Public Allitudes Toward Water Quality 
and Management Alternatives in the AP Estuarine System" by Drs. Tom 
Hoban & William Oifford, Department of Sociology, North Carolina State 
University, 37.7 %of those polled had heard of The Albemarle-Pamlico 
Estuarine Study, and an overwhelming 91.5% said they got some or a lot of 
of their information about water pollution from television. We look forward 
to this activist campaign moving forward the goal of clean water for the 
Albemarle and Pamlico Sounds. 
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PUBLIC EDUCATION AND INVOLVEMENT IN THE 
ALBEMARLE-PAMLICO ESTUARINE STUDY 

October 1, 1990 to September 31, 1991 

Frank Tursi 
Principal Investigator 

The activities that the Coastal Federation will assist the staff and CACs to 
organize and conduct include: 

( 1) Annual CAC Meeting: The Coastal Federation will assist the CACs 
in planning and conducting their annual meeting. The Federation 
w ill provide a wide range of services to the CACs to help them plan 
the agenda , as well as publicize and conduct their annual meeting. 

(2) Citizens Guide To Coastal Water Resource Management: A second 
edition oi this extremely popular publication (no copies remain to 
be distributed ) that was first published by the Federation with 
funding from the Albemarle-Pamlico Estuarine Study will be 
published. New information about the government agencies w ill be 
included in this edition. Twenty-five hundred copies will be printed . 

(3) Fact Sheets that Translate Funded Studies to English: The ten 
most significant studies funded (to be determined by the CACs and 
staff) w ill each be boiled down to a three- or four-para graph 
synopsis that explains the study's purpose and its conclusions. 
These can be published in the quarterly newsletter, sent out as fact 
or " tip" sheets, and distributed free through the Aquariums, ~treet 

festivals, and other public events. 
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A PUBLlC FORUM ON MANAGEMENT NEEDS FOR PROTECTI NG 
ESTUAR INE RESOURC ES IN THE ALBEMARL E-PAMLICO SYSTEI~ 

Richard E. Shaw 

Division of Coastal Management, DEHNR 
P.O. Box 27687 

Raleigh, NC 27611 

The Coastal Resources Adv isory Counci l (CRAC ), t he 47-member advi sory 
·board to t he Coastal Resources Commi ssion (CRC), wi ll sponsor a public forum 

·· enti t l ed "Managing Es tua rine Water Quality and Natura l Resources in the 
Al bemarle-Pamlico Region." During a series of meetings at t wo centra l 
locations, interested citizens will have the opportuni ty to express their 
vi ews a nd incr&ase their understanding of spec i fic problems related to 
managing estuarine resources and make recommendations for act ion by government 
agenci es a nd other organi zations. 

A ser ies of three meetings will be he l d in both Plymout h a nd New Bern 
from October 1989 to January 1990 . At the first meeting citi zens will be 
a l lowed to voice t heir concerns on estuarine resource degradation with regard 
to (a ) sewage disposal a nd (b ) monitoring & enforcement of e xi st ing 
e nvironmental regulations. Citizens wil l be asked such questions as "Who is 
res~onsible for t he current stat e of t he A/P resources?'' a nd "How effecti ve 
a re the current programs at protec ting t he A/P estuary?" In addition t o 
recording ora l comments, the project will ut i lize a professionally- deve loped 
s urvey to solicit citizens' percept ions of t he sewage disposal a nd e nforceme nt 
problems. Tile findings will be presented a t a second meet i ng to public 
offIci a 1 s, resource managers, resear cher s and e nvi ronmenta 1 groups to g ive 
t hem a fee l for t he public ' s percepti on of the issues. The results of t he 
survey wil l be presen t ed to the publi c at the third meeting, aft e r whi ch the 
resource managers will be gi ve n an opportunity to respond to t he s urvey and 
di scuss t he probl ems with t he public. Finally , given all t hat t hey have 
heard, c iti zens wi ll be asked to make recommendations dealing with 
regulations , enforcement, monitoring, land use planning, public educat ion , a nd 
citizen acti on . The recommendations wil l be organi zed in a fina l repor t and 
distributed to t he Coasta l Resources Commission, Environmental Management 
Commi ssion ( EI"·C) , local governments a nd interested -organizations with t he 
expectation that t h·e report wi 11 pro vi de a framework for act i on on t he 
selected problem areas. 

The proj ect wil l identify citizen attitudes on resource management, 
evaluate current a nd potential land use management efforts, and produce 
recommended al t ernatives for coordinating government and citi zen ma nagement 
act i vities . In addition, the forum wil l offer interested citizens t he 
opportunity to express their views on estuarine management prob 1 ems , 1 earn 
more about those problems, and t o take part in t he actua l process of p·o-llcy 
making for improved estuarine resource protection. 
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T~CH~R TRAINING WORKSHOP 
"Coastal Jlcology and 'lfa.ter Quality" 

Melva Okun, Education Specialist 
UNC-CH Environmental Resource Project 

315 Pittsboro St., C.B. f7410 
Chapel Hill, North Carolina 27599-7~10 

919 966-3332 

With funding froro the Albemarle Pamlico Estuarine Study, a 
t~o-~eek teacher training workshop was conducted during the 
summer of 1990. Fifteen teachers from eastern North Carolina 
gathered at East Carolina University. The days wer~ divided 
between c l assroom instruction, lab work, and daily field 
trips. The workshop was coordinated by Melva Okun of the 
UNC-CH Environmental Resource Project. The primary 
instructor was Dr. Mark Brinson with the ECU Biology 
Department. Information ~o.•as presented on such topics as: the 
water cycle , ground water hydrology, the relationship 
between ground water and surface water , evolution of stream 
channels and floodplain features, topography map read ing 
skills, water quality testing , impact of nonpoint sources 
( such as from farming ) of nutrients, natural features of the 
coastal plain, human impacts on coasta l resources, and how 
humans can make a difference in i mproving the coastal 
resource. Besides instruction provided by ECU faculty, 
presentations ~ere made by Or. Doug Rader of the NC 
Env ironmental Defense Fund, George Norris with the state's 
StreamWatch Program, Tom Stroud of the Pamlico-Tar River 
Association , Lena Ritter ot the NC Coastal Federation, 
representat i ves froro Wey erhaeuser, and Jess Hawkins and 
Pattie ro~ler ~ith the NC Division of Marine Fisheries. 
Field trips were made to the Greenville water and wastewater 
treatment p l ants, streams and rivers throughout the area, a 
salt marsh, s~arops, the sound and t he ocean. Water quality 
tests ~ere performed and analyzed. Measurements ~ere made of 
submersed aquatic vescular plants. The teachers were given 
materials for the classroom. Water quality testing kits are 
available for classroom usage. 

~ follo~-up ~eekend ~ith the teachers will . take place in 
Mo rehead City on October 5- 7th. Teachers ~ill learn ~ore 
about salt marshes a nd mudflats and the critters that reside 
t here. They will examine night zooplankton and trawl and 
dredge the Nevport River Estuary. Additional f unds were made 
available by an Ei senhower Grant froro the UNC Xath Science 
Education Network. 
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OCtobe r 2, 1990 

EL1~~5rTH CITY-PhSQUOT~~ SCHOOL SXSTEH 

Cevelopmont of & Hodel E8tu•~ine/~nvironmen~a l 
HeAlth Educnticn Center 

ENVIRONKENT~L PROBLEM: Th erQ curr~ntly exitG in our aociety a lack of 
understanding a nd appreci•tion for t he impact eatuariee have on ou= 
quality of life. The effect o! uniformed deciaiona and irreeponaive 
~ehavior on this delic~te ayotem ia little underatood and mu a t be 
addreaeed from a n educa~ional Gtandpoint, in a n •ffort to preserve our 
••tuariee for future generAtione . 

EXPECTED RESULTS: The El i <abeth City- Paaquota nk School Syatem io uoing 
wetland G on •chool p roperties as learning l aborator i es to develop e 
.. hands-on" model tnodul a. r estu arine c urriculum for grades K- 6 . one 
hundred fif~y teachers will be trained and 3900 elementary s tudent& 
impac t e d by the project. The atudente will be given the opportunity 
to s hare their knowled9e ~ith the c~nunity by: e ) conducting 
informat ional tours &t the wetlands; b) implementation o! a Y.ide 
Spaaker Bu:eau; &nd, c ) holding a n exhibit at the mall. 

Presentations will be made a nd/o: information diseeminated a~ ~he 

e~ate acienc& a nd health eonf~renceB and the reqional ecienc~ ~a lr . 

LinkagQ~ will Pe eetabliahed wi~h the Northeastarn RQgional ~ducation 

center and the Sta t e Department o! Puoll.c ln•tructl.on f or the purposes 
of visibility a nd repliC4tion. 

STATUS: Two hundred fourtee~ educators have been trained 16? 
t eachers, forty e i9ht ~eacher aasis~ants, an~ fo~r 5~pervieo'e - ~~ 

ueing the Project WILD curriculum. Thi~ trAining has ' impacte~ upon 
3340 students using t he e nvironme nt as a learning l&borat e-y . 
Micropro;ecto.re (bio~copee) are being uaed to ob&erv~ tn.ieroeccpic 
creatures ~hat live in the ea~uaries . T&rr&riume Ar e placed in e ach 
8 l &mQntary ochool to teach the e ignific~nee of pla nt• to t he na~ur• l 

world. Three e l ementery schoola ore currently developing their 
exiatinQ wetlands areas into l&arning labora~ories . The deve lopmen t 
of estu£rine e nvironmenta l/hea l t h teaching modules wil l f ocu s o n four 
areae: l) Wat.er , 2) Wildlife, 3 ) Conservation, ar.cl 4 ) Recycling. Tha 
modulQ~ '-'il l integrate &ll aub,ects a nd will include .. hands-on .. 
a ctivities. 

For ~ddi~ional Informttion Cont~ct : 

Super i nte ndent - Dr. Travis Twiford 
Pro ject Director - Dr. Shirley Turnage 
Proje ct Coordinetor - H~. Dianne Heigga 
(9 19 ) 33S-29Sl 
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Project Summary: Public Participation 
"Precious Waters: North Carolina's Coastal Sounds" 
kl Exhibit at the North Carolina Aquarium at Pine Knoll Shores 
Proposal Presented By: North Carolina Aquarium Society 

The North Carolina Aquarium Society is sponsoring en exhibit entitled "Precious Waters: 
North Carolina's Coastal Sounds" with funding from the Albemarle-Pamlico Estuarine 
Study. This exhibit, scheduled to open in the fall of 1991, will be in the main exhibit hall 
at the North Carolina Aquarium at Pine Knoll Shores. The Aquarium's focus is on public 
education, promoting an awareness and appreciation of our state's fragile coastal 
environment. With an annual visitation of almost 600,000. the Aquarium is well suited 
to reach a wide range of visitors with information about the Albemarle-Pamlico region. 
its problems. and its management. 

The exhibit will consist of a variety of components, including Aquarium displays featuring 
some of the animals of the region, graphic panels that tell the story with words and 
pictures, a large interactive map that teaches various features of the sounds. and video 
displays that provide an in-depth perspective on key issues. The Aquarium's education 
star. will create numerous programs that will complement the exhibit 's message. 

The precious waters exhibit will occupy aboLI1 900 square feet and will be on display for 
approximately 3 years. Additional funding will be sought in the coming months for 
construction. Most of the research, writing, editing. design and fabrication will be done 
in·house by the Aquarium staH. 

During the summer ol 1990, Aquarium Society intern Laura Wilkerson produced a survey 
to solicit background information for the exhibit. Out of the 100 surveys that were 
mailed, 35 were returned. and results of that survey are available from the Aquarium. 
This background information will assist the staH in determining what the most important 
messages are to be relayed in the exhibit. 

rO( more information about the "Precious Waters• exhibit, contact Neal Conoley, 
Executive Director. North CaroHna Aquarium Society, 919 733·2290, or Jay Barnes. 
Directcx, Noeth Carolina Aquarium at Pine Knoll Shores, Atlantic Beach. NC 28512-0580, 
S19 247-4004 . 
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